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ON IRON: ITS MOLECULAR STRUCTURE AND ITS MAGNETIC 
DiSTRIBUTION. 
By Mr. Pavun Cameron. 


Tue subject I am about to call your attention to this evening is, 
“Tron: its Molecular Structure and its Magnetic Distribution.” 

It is a subject attended with many difficulties, which stand in the 
way and break the connecting links in the chain of our process of 
reasoning. I may frankly admit that I have not selected it with the 
view of clearing te | these difficulties. My object is to bring 
before you an outline of the various theories that have been proposed, 
to account for the metalliferous formation, and my endeavour to 
trace how far the magnetical influence may have induced their 
structure and consolidation. i 

We have not as yet definite ideas of the molecular forces which 
induce the magnetic condition, 80 that ou this question we are free 
to advance such ideas and principles as will bear the test of experi- 
ment, and from these deduce the probable results. i 

The great laboratory of nature presents to our view its various 
simple bodies. Of these there are none so important or of greater 
utility than the metals. They have at all times held a distinguished 
place. Without their assistance the mechanical arts could not have 
flourished, nor could mankind ever have acquired that amount of 
civilisation which characterises the present state of society. 

‘{he metals known to the ancients were few in comparison with 
the number now known to exist. They were classed as follows :— 
Gold, silver, copper, iron, lead, tin, mercury, antimony, bismuth, 
and arsenic. Seven of these were distinguished by mythological 
signs, of which they were viewed as symbols, under the influence 
of the celestial bodies, as— 


Gold .. 
Silver .. 
Iron .. 
Mercury 
Tin 


Sunday 
Monday 
Tuesday 
WednesJay 
Thursday 
Friday 
Saturday 


eo eo o The Sun 
The Moon 
Mars... . 
Mercury... «+ 
Jupiter .. 
Venus 
Saturn 
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The metals are seldom found in a pure state, and are generally 
formed at considerable depth under the surface of the earth, iu 
deposits called metallic veins. Gold, silver, and mercury are occa- 
sionally found in nearly a pure state, and are called native. Metallic 
veins are generally found in what are called primitive rocks, such 
as granite and slate; and they run, generally, in an easterly and 
westerly direction. Iron is seldom found in a pure metallic state ; 
it is generally found in chemical combination. In this state it is 
called an ore, the metal of which is separated by the smelting 
process—that is, the melting out of the metal from its earthy 
combinations, which is effected by such foreign substances as will, 
hy their chemical affinities, assist in the separation of the metal. 
The different methods of roasting and smelting of the iron I may 
pass over, and come to the primary question—How were the metals 
consolidated ? 

For the origin of the metallic veins there aremany theories. In the 
rocks that form the greater part of the earth’s crust are found frac- 
tures or cracks. These fractures are often filled with minerals and 
matters generally differivg in composition and structure from the 
rocks which enclose them. These fractures give strong indications of 
having been filled at the time of the fractured formation, and are 
termed by the miner “ trap dykes.” Again, many of those crevices or 
chinks are supposed to have been filled by progressive operations, 
and differ materially in structure from the trap; these are termed 
mineral veins. The question now is, how were these veins filled ? 
The theory of old accounted for it by the agency of fire. By the 
geologist and practical miner many theories have been advanced, 
the geologist viewing the formations to be induced by igneous and 
aqueous causes. Dr. Collyer, in his views, forms an idea that there 
was a period of the earth’s existence when all substances were ar- 
ranged in parallel layers or strata; and when the earth’s crust was 
formed by cooling, it was again broken up and mountains formed, 
and those fissures or great cracks filled with metallic matter. This 
theory has defects which cannot well be answered, as the intense 
heat would have left more distinct marks on those rocks had this 
been the primary formation. 

A theory common among many mining engineers is, that minerals 
grow; that every chink or mass of ore has its root, and is 
crystallised in cubes. This is more particularly indicated in the 
ores of lead. 

An extension of the aqueous theory supposes the chinks or cracks 
to be filled with water from above, the water holding minerals in 
solution, which in the course of time become crystallised within the 
fissures. This view of the question seems to have many interesting 
facts in support of it, such as finding in the vein masses of rock and 
rounded boulders, also bones of animals, which are supposed to have 
fallen in when the fractures were open, and became filled at the 
same time with clay. 

Mr. Charles Moor, at a late meeting of the British Association, 
described many veins in the carboniferous limestone in different 
localities, in which were numerous organic remains of different 
geological ages; and argues that all our mineral veins, from the 
oldest to the more recent, were due to the same general law. He 
discards both the igneous and segregation theories, and thinks that 
the fissures were open during different periods, and were traversed 
by the ancient seas, from which the minerals of the veins were de- 
posited or crystallised by electrical and other influences. 

Mr. Hopkins, a mining engineer, believes that all mineral veins 
have been formed by magnetic currents, and that the rocks yielded 
and gave them place. He further reasons, from the fact of all 
metals being soluble, that they may have been held in solution, 
and by chemical action and polar currents, the chinks and fissures 
became filled, and, swelling, opened the cracks, and caused new 
apr sng thus opening the veins by the increase of the crystals from 
the sides. 


It has been found by experiment that minerals may be crystallised | 


by weak currents of electricity ; also the decomposing of the metals 
from solutions to a metallic form by the electric current. By 
experiment it has been found that, by connecting the end of acopper 
wire with a metallic vein, and attaching the opposite end of the 
same wire with another vein, there was a current of electricity passing 
between them, in some cases sufficiently strong to decompose certain 
salts in solution. In thus reviewing the different theories, I have 
combined the miuerals with the metals; for could we but find the 
key for the formation of the one, we would be enabled to open the 
secrets of the other. 

By electricity or magnetic influence we possess the power of 
composing and decomposing bodies, causing the union of simple 
Subsiances to form compounds; and it way be also applied to the 
separation of compounds into their elementary constituents. Its 
secret influence is actively eugaged in the development of all the 
varied forms presented throughout nature. ‘he forms which crys- 
talline matters assume have been termed primary and secondary, the 
latier being derived from the former. The primary forms of the 
crystals are supposed to be six, as the cube, prism, equilateral, paral- 
lelopiped, &c. From these the varied forms of the secondary are 
induced. 

We will now proceed to inquire what those relations are which 
subsist between what we shall call electric energy and innate matter. 

t is becoming generally admitted that electricity, magnetism, 
heat and light, and the molecular and cosmical forces are but moditi- 





cations of the same great primary cause; and, when viewed in all | 


their varied relations, they seem converging towards one centre, 
from which radiate those great principles which will guide us in all 
our researches, electricity being one of its keys. Electricity is a 
power which we only know by its effects. It seems to be capable 
of action in all directions, moviug innate matter by determined 
laws, which could not be sustained without a governing power to 
which those attributes belong. We are acquainted with the trans- 


| 
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mission of its powers through apparently imponderable bodies, as 
well as water, air, and gases; it induces chemical action, and pre- 
sides over chemical affinities and cohesion. Its indivisible action is 
made known to us through its energies on material atoms, and the 
variableness of its motion can be conceived from the diversity of its 
action on these, the reconstruction of their masses thus conveying to 
our senses the perception of attraction, repulsion, heat, light, 
sound, smell, and taste, all being produced by minute vibratory 
movements. 

Before proceeding with the inquiry as to the relation subsisting 
between electrical energies and matter, it may be well that we assume 
a hypothesis, so that in our process of reasoning we may keep the 
following propositions clearly in view. 

Energy is a function, and iis immediate indications in bodies 
depend on the atomical structure of the mass; thus two bodies 
whose energies are equal, the bodies are then 
equal to one another. 

When two bodies differ in energy, the one 
continues to absorb from the other until they 
become equal. Sensitive energy induces energy 
in all bodies within its sphere of action. 

When a body is acted upon by energy, a pro- 
gressive change takes place in the structure of 
that body, the change being expansion or 
contraction; so that these bodies may possess 
active energy without indicating sensitive 
energy, this depending on the condition of the 
mass. Energy in equilibrium is latent, when 
not in equilibrium it is sensitive. The par- 
ticular molecules of matter arrange themselves 
in a particular way when expanding, and re- 
arrange when contracting ; and it is the particles 
so changing their arrangements, if we con- 
ceive them to be of a cubic, prismatic, triangu- 
lar, spheroid, or oblong form, which causes 
contraction at the beginning and expansion at 
the end. This is a law indicated by all metals, 
If we reason as closely as possible on the 
following defivitions,—Ist, energy ; 2nd, pola- 
rity; 3rd, expansion; and, 4th, contraction, 
these appear to me to form distinct principles of 
action. In order that we may more clearly 
understand these definitions, let us suppose 
that we take aseries of small triangular steel 
plates, and combine them so as to form a parallelogram similar 
to the diagram A, taking care that the reed or grain of the 
metal runs in one direction; when they are bound together, 
magnetize them by avy convenient mode, and they will form 
a combined magnet, each end indicating polarity. If we 
now separate the triangles, each will form a distinct magnet of 
itself. Suppose each cube or triangle to 
represent certain forms of atoms which 
compose the mass of matter, however 
different the atomic forms of matter may 
be, these at least convey to our ideas certain 
atomic forms of arrangement. 

By referring to the diagram B, it will be 
observed that the polarities of the cube, 
marked N and s, are so arranged as to 
attract each other, this indicating cohesive 
energy, also the appearance of solidity. 

Fig. C represents a cube and triangle 
attached. By this arrangement it will 
be observed that the solidity is not so complete as in the 
former, the s, 0 poles repelling each other weakly, while the n,s 
attract each other, 
this arrangement 
weakening the soli- 
dity of the mass, and 
making it more brittle 
or sensitive to the 
energy of heat. 

Fig. D. —T he posi- 
tion of the triangles 
forming C, A, B, then 
suppose the triangle 
A to represent an 
atom of hydrogen, 
and the triangles B 
and C proportions of 
oxygen, in this ar- 
rangement the S, 8,8 
are repelling each 
other, and the N, 8, 
attracting each other* 
This arrangement, so 
far, represents to us 
the components of 
water, and the re- 
pulsion of the 8, 8,8 
convey an idea of the 
cause of fluidity ; 
and when the energy 
of heat is applied, 
vapour or steam is 
the effect. The ener- 
gies 8, 8,8 convey to 
us an idea of the 





"A 

















~~ 





Nw ™ 


S 











XN N N 














cause of the latent heat of fluids and the light vapour which arises 
in the absence of sensitive heat. | 

By reversing the triangle a, that is, to place the N to X, all the | 
polarities would then be repellant, so that neither solid nor fluid | 
could be formed ; hence we can form an idea of the gaseous arrange- 
ments—when the energy of heat is applied, their great expansion, 
and when the energy of force is ajplied, their great compression, 
extreme pressure forcing many of them to assume the fluid form. 

The discovery of the magnetical influence is so far back that it 
would only be an unnecessary waste of time to offer any history of 
it, as it will be sufficient to deal with that part of it which we do 
know. Magnetism is a science that may be still viewed as in its 
infancy. A few facts have been determined; and it is only within 
these few years that the science has assumed a few clear and dis- 
tinctive fundamental principles, which observations, experiments, 
and time have confirmed. The term magnetism is understood to 
express that property which certain bodies, when charged with it, 
iudicate—energy or motion. This condition of matter is indicated 
more particularly in all bodies that have iron as their basis. It is 
also indicated very distinctly in a mineral substance called the 
native magnet or Joadstone. T be distinctive properties of magnetism 
are usually expressed thus—attraction, repulsion, inducing, and 
receiving. These have usually been considered as constituting four 
distinct elements or powers. ‘I'here are many good reasons to doubt 
the correctness of these definitions, and I think they prevent us 
from reasoning the science upon mechanical principles. It may be 
said, Why reason it upon mechanical principles? Because its indica- 
tions are clearly mecbanical—that of inducing and receiving. Be- 
sides, it is necessary that we reason gn some known laws that we 
have a clear perception of; and there is no science so perfect and 
well understuod as that of the mechanical laws—for it is only by 
analogy, in likening the indications of magnetism to something that 
we do know, that we can at all find language to express our views 
or ideas on the question. 

The first definitions of magnetism are attraction and repulsion. 
These clearly imply two distinct and opposite forces. For the evi- 
dence of this we are referred to the magnetic bar, the one end 
attracting and the other repelling. We may naturally inquire, 
Does the one half of the bar attract the force, and the other repel 








* I have here referred to fluids simply to show that the same proccss of 
reasoning can be equally applied to them as metals. 


| primary cause of motion. 
| that the mass is formed of myriads of atoms; but we know well 
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it? We know of no law which can assist us, by any process of 
reasoning, to offer an explanation. We know by the mechanical, 
law of forces that forces which are equal can only remain in equi- 
librium, and, for the time, cease to indicate energy or force; but we 
know that this energy still continues. Then, does one half of the 
bar receive one description of force, and the other an opposite ? 
This seems equally absurd. Then, do the forces reside in the bar ? 
We think not; for we know that we can induce it in bars that 
seemed to be free of it, so far as indicative of energy or power; we 
also know, when we induce magnetism by physical action or other- 
wise, that the structure of the mass composing the bar undergoes a 
change—that of expansion,—thus clearly indicating that a certain 
arrangement within the mass is necessary previous to its indication 
of the magnetical energy. We may now freely inquire, Did the 
mass, in its former arrangement, resist energy, or was the energy in 
equilibrium with the inertness of matter, waiting for the touch of 
energy to overcome the equilibrium of the mass and reconstruct it 
so as to indicate energy? Then, is energy not a property of 
matter? We think not, Matter seems passive, and is acted upon 
by impulse or energy, which is co-existent with matter, but inde- 
pendent of it. 

Let us now endeavour to explain why attraction and repulsion are 
indicated in the magnetic bar. I have often endeavoured to reason 
the magnetical indications on hydrostatical principles—that of the 
flow of fluids forming currents. Then let us, by analogy, suppose 
a current setting in any particular direction, similar to the annexed 

engraving. Suppose the force 
of the current setting from 
north to south. Now let us 
suppose the force of another 
current of less power, setting 
in the opposite direction — 
that is, from south to north, 
It will be evident that, if the opposite currents were equal, they 
would repel each other, and thus induce motion at right angles te 
that of the others; but the one being weaker than the other be- 
comes absorbed by the stronger, so that this, so far, represents to 
us the effects indicated by two magnets,—the poles of the weaker 
would be reversed by the stronger currents. 

In reasoning the magnetical indications on hydrostatical principles 
—that is, the flow of a current—it may be necessary, before proceed- 
ing further with the magnetic laws, that I define, as clearly as pos- 
sible, those terms which we shall require a free use of in the exami- 
nation of the causes that produce the deviations of the compass in 
iron ships. 

The polarities of the magnetic needle are the first indications of 
energy which we may call magnetical force, magnetical energy, or 
maguetical influence. There is one point that we must endeavour 
to form as clear a conception of as possible. We have not as yet 
any clear definition of the terms “ polarity,” “polarities.” These are 
generally understood to express two opposite forces, as attraction 
and repulsion. They have been defined by Dr. Whewell as a 
contrast of properties corresponding to a contrast of itions. In 
the first part of this definition we have still a difficulty to contend 
with, as we cannot well define or conceive of a contrast of properties. 
Of the latter we can form some idea, but we cannot well conceive of 
energy or motion being a contrast of positions; and it seems 
evident that, as long as we reason on energy being a property of 
matter, we shall still have to contend with those mechanical facts 
which will at all times stand in the path when we endeavour to reason 
the magnetical laws on mechanical principles. There is no good 
reason why we ought to regard energy or motion as a property of 
matter. Let us assume that the mechanical laws are correct, then 
let us discuss the magnetical laws on clearly defined mechanical 
principles. 

Energy is a function; and its immediate indications in bodies 
depend on the anatomical structure of the mass; those two bodies 
whose energies are equal, the bodies are then equal to one another. 
When two bodies differ in energy, the one continues to absorb from 
the other until they become equal. Sensitive energy induces energy 
in all bodies within its sphere of action. When a body is acted 
upon by energy, a progressive change takes place in the structure 
of that body, the henge being expansion or contraction; so that 
these bodies may possess active energy without indicating sensitive 
energy—this depending on the condition of the mass; energy in 
equilibrium is latent, when not in equilibrium it is sensitive. 

The term polarity conveys to us an idea of energy or motion. 
The great question now is, Is energy or motion a property of matter? 
We think not, for we cannot well conceive of motion resting and 
then giving motion to itself, nor can we have the perception of 
matter giving motion to itself. It is true we have many learned 
papers on the conservation of force into vis viva, but still we are 
without the answer to what is energy. One point seems plain—that 
is, we can form an idea of matter being passive till acted upon. In 
this view of the question we can reason all indication of energy or 
motion on clear mechanical deductions ; then let us fix in our mind 
the meaning of the words polarity and energy, and what we mean 
by them. Polarity we apply to matter, and believe it to be a cer- 
tain condition or arrangement of the atomic mass of matter; and 
that matter, when acted upon by energy, is indicative of its in- 
fluence—the amount of that influence depending on the arrangement 
or construction of the atomic mass, I know that the question may 
now be asked, What is energy or motion? Perhaps a blank line 
might convey as much on this point as any explanation I might 
offer in eeals. It is a question that seems for the time to be veiled ; 
but I doknow what I believe it to be—it is the parent of matter; it 
is the effect of an eternal and primary intelligent cause; and its 
effects on inanimate matter constitute one of the great sources of our 
happiness in observing and studying its laws; but the question may 
be equally asked, and with as much reason, what is matter? Its 


| ultimate basis or properties we know as little of as we do of the 


In our reasoning on matter, we assume 


that this process of reasoning, when carried to an extreme point, 
leads us into mazes of difficulty, from which we discover how little 
we know, and how much we have to learn. It is not absolutely 


| necessary for our purpose that we know from whence matter came, 


or the energies which bind and impel it throughout space; but we 
are permitted to observe and mark its various changes—this pre- 
paring us for higher and nobler purposes. 
** All are parts of one stupendous whole, 
Whose body nature is, and God the soul,” 

It is true our ideas of polarity are inseparable from the phenomena 
of magnetism, because it conveys to our minds equal aud opposite 
powers or forces. This hypothesis leads us to conceive of atoms 
having poles which attract and repel each other, and was suggestive 
of atoms being surrounded by ethereal fluids. There can be no 
doubt but these views bave gone far to assist inquiry, but they pre- 
vent us from reasoning beyond the circle. The polarity of matter 
seems to form the basis of maguetic action, by which energy is 
indicated in all its varied conditions. As I have said before, it is 
a power which we know only by its effects; it seems to be capable 
of action in all directions, moving inanimate matter by determined 
laws, which could not be sustained without a governing power to 
which these attributes belong. We can perceive its influence on 
the ded prism ing its equatorial position. This influence 
seems to be indicated by all substances, organic and inorganic, 
Similar affections are indicated by liquids and gases. From this it 
would appear that the magnetic energy seems to pervade all bodies, 
and that its action on matter, and its indications depend on the ar- 
rangement or construction of the mass—the axis of motion depending 
on what we will call the polar arrangement of matter, so that energy 
is indicated by the mass in the same way as a ray of light may 
be indicated at different angles by a reflector, or as the optic axis of 
crystals—this depending on the internal polar condition of its pris- 
matic arrangement. It would seein to be a law clearly indicated 
from the experiments of Dr. Tyndall, that when the molecular 
structure of a body is such that the particles of which it is formed 
are in greater proximity in one direction than they are in another, 
the primary direstion is the one in which the magnetic energy or 
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force exerts itself with greatest influeuce. From the many adducible 
facts of the condition or arrangement of the atomic mass they clearly 
indicate to us that those arrangements determive the direction in 
which the energy or force is to be indicated, in the same way as a 
reflector of heat or light may be adjusted to reflect from any degree 
of the circle ; so that energy or motion may be as varied asa stringed 
instrument which gives forth a range of notes—their variations 
depending on the amount of tension, which tension affects the atomic 
arrangement of the wires, 


Let us now assume that polarity conveys to us a certain condition | 
of the atomic mass, which mass is pervaded by energy which con- 


tinues to act upon it, the atomic arrangement indicating the lines of 
energy which may either impede or deflect that energy. From this 
view we can perceive that, by certain arrangements of the atomic 
mass, matter may be either compressed or repelled, thus giving an 
idea of gravity, cohesion, and expansion. From this view of the 
question we may have as many conditions of force indicated as the 
atomic form may have sides to reflect it. Assuming this hypothesis 
of energy acting on matter, all the conditions of force may be 
indicated as— 


Central force is ° ° - Gravity. 
Resisting forceis  . . Inertia. 
Elastic force is oor ie - Repellant. 
Affinitive forceis . ‘ . Cohesion, 


That we may, by analogy, form some idea of the polar magnetic 
indications, let us suppose we have three tubes of any convenient 
length, and that these tubes are so arranged that 
water or gas may flow through them (see annexed 
engraving) A, B, and. It will be evident that, 
when the current is flowing through each tube, 
the upper ends N, N, are the inducing or attracting, 
which also repel that of the fluid which they can- 
not receive, aud the lower ends repel, in conse- 
quence of the discharge of the fluid, so that the 
t sare inacondition of attracting and repelling. 
B 1 suppose the current in the tube C to be 
* reverse to the former, the current passing up this 

tu! e will then bein the condition of being attracted 
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by B, as it will convey the fluid from 8 to N, thus equalising each 
other's forces by a continuous current being formed. This, then, is 
similar to the effects of two magnets, the one force equalising the 
other, although the magnet A would still maintain its condition of 


repelling B Suppose these tubes to be transverse to the indicated 
current, it will be evident that the current would cease to flow, and 
that the attractive and repelling forces would cease to be indicated, 
although the flow might continue without that force being indicated, 
this so far giviog an idea of bars that are magnetised north and 
south, and those that are not, also of bars east and west. 

I have endeavoured to show that magnetism may be reasoned on 
principles similar to that of the flow of acurrent. Then it would 
seem plain that, when we discover the set or flow of a current, we 
may use means to equalfse that flow or set. We now come to the 
question, How are the magnetic currents induced? It appears clear 
that the induced magnetic power depends on the atom.c arrange- 
ments of the mass, and that the magnstic influence may either bind 
or loose the atoms of matter. Induced magnetism may, for a time, 
re-act against the great natural law, but the weaker current must 
ultimately give way to the stronger. ‘To induce sensitive magnetism 
in u bar or plate of iron, the bar or plate must be rolled or hammered 
in a live with the maguetic meridian. By this means we induce a 
sensitive curren, of magnetism in the bar or plate. Also, if the bar or 
plate be suspended in the magnetic meridian, it will acquire mag- 
netism by induction without physical action, Magnetism may also 
be powerfully induced by the galvanic battery. 

hat we may understand this more clearly, let us suppose that we 
clip or twist a strip of iron in the magnetic meridian, it immediately 
forms a magnet. Suppose that we clip or twist a strip of iron in an 
easterly or westerly direction, its magnetism is indefinite to polarity; 
thus clearly indicating that there is no current of magnetism from 
east to west to induce magnetism in iron. From this we observe 
that bars or plates which may be rolled, hammered, bent, or clipped 
east, and west, will be comparatively free of magnetism, compared, 
with those rolled or twisted north and south. ‘his then, so far, 
assists us in reasoning on the deviations of the compasses in iron 
ships. Then let us keep clearly in view these leading facts, that we 
may draw clear deductions from them. Let us first examine the 
maguetic condition of the iron previous to its being used in the con- 
struction of the ship. 

‘The rolling of the iron is the finishing process, so far as the manu- 
facturer is concerned; on the direction in which it is rolled and cut 
depends the strength of its magnetic condition. The direction in 
which the iron is rolled may be favourable to the arrangement of the 
atomic mass composing it. Bars or plates rolled in a polar direction 
will at all times indicate a greater flow of magnetism. From obser- 
vations | have made in iarge iron manufactories, I have observed 
that iron, during the process of rolling, acquired an amount of mag- 
netism ; the quantity of that magnetism depending upon the direc- 
tion in which it had been rolled; and the magnetism so acquired is 
not, in my opinion, at all times destroyed during the construction of 
the ship. The experiments of Dr. Scoresby on iron bars and plates, 
in reversing or changing their magnetism, demonstrate the power we 
possess by physical means of making the magnetic laws so far sub- 
servient to our designs in the construction of our ships; but while 
we keep strictly in view the utility of these experiments, we must be 
careful in our deductions when applying them to the building or 
construction of iron ships. 

Un entering a building yard, we observe the furnaces for heating 
the plates at one point of the compass, the tables for bending and 
twisting at another, and the machines for punching and boring at a 
third. From these varied positions we can observe ribs fixed to the 
ship's keel that would retain a greater amount of permanent mag- 
netism than those hammered, bent, or twisted in an opposite posi- 
tion. I have found, from close observation, when a ship was build- 
ing, the maguetism running in an easterly direction, and sometimes 
in a westerly, acting and re-acting, as beam after beam was fixed, 
aud plate after plate was rivetted ; thus showing that those plates 
and ribs which were bent and twisted near to the magnetic meridian 
contained a greater amount of permanent magnetism than if they 
had been bent er twisted in an easterly or westerly direction, Again, 
if the upper end of each rib, post, or pillar, in a northe-n latitude, 
forms a south pole, except when previously charged ty physical 
induced magnetism, the lower end of these forming north poles, the 
covering plates at times strengthen or weaken these influences. 
When the northern and southern magnetisms are permanent, and 
nearly balance each other, the indications of the compass are more 
correct, aud are more easily rectified. The compasses of ships so 
balanced, in passing to a southern latitude, will indicate at all times 
more correctly than if either of the maguetisms had been predomi- 
nant. This may be the reason why a few shipmasters are enabled 


to report favourably of the indications of their compasses in | 


southern latitudes. I have no doubt that, when this subject comes 
to be fully investigated, it will be found that those compasses 
reported favourably of had never been much out. 
fuch has been said of late regarding the position in which sbips 
ought to be built ; but 1 kuow, from extensive observation, that the 
extreme deviations do not arise solely from the position or line in 
which the ship has been built; but much of it from the direction in 
which the ribs and plates may have been bent, clipped, bored, or 
twisted, and also the direction in which the stern-post may have 
been forged; for I have known cases where it was forged in a 
reverse direction, when a strong northern polarity was induced to 
the top, which greatly moditied the deviations of ‘the steering com- 
pass. To the arrangements of the machinery for bending, cutting, 
and boring, the shipbuilder may have it in his power to construct 
his machinery in the most favourable position, but with the position 
of building he has little choice, as he must conform to the run of the 
Water. 
1 know of building yards which lie in a favourable 
the deviations of the ships built there are small. This 
solely fro 


sition, and 
sh ves not arise 
m the position of the ship. The bending, cutting, and 


boring is performed in an easterly and westerly direction. I have 
come to the conclusion that position is not the most essential 
| point, as I know of some yards which are favourably situated as 
| regards the position of the ship, but the bending, cutting, and 
| boring are reversed to that of the former, and the deviations 
were nearly three times as great, so that I am inclined to believe 
that the position of the ship is not so important as that of the ma- 
chinery. : 

| Tam in possession of upwards of 310 cards of the natural devia- 
| tions of compasses, and they do not bear out position as being the 
main point to be kept in view. I have often observed in ships 
having two or three compasses that their lines of no deviation were 
very different from one avother. It is only a few months since two 
ships were built under the same shed and on the same lines; yet, 
when these ships were adjusted, the deviations in the one were 
double those in the other, and their lines of no deviation were 
equally different: this can only be accounted for by immediate local 
influences. I have no dorbt, so far as the hull or shell of these ships 
is concerned, that those great natural lines may be very clearly 
traced ; but in steamers, where there is such a quantity of iron intro- 
duced, those lines become bent out of their natural direction, and 
thus give to each compass a different line of no deviation ; and 
numerous openings in the deck of a sailing ship give a similar 
tendency to distort the natural lines. From this we may so far 
reason, that if the compasses be under the dominancy of either of 
| the polarities, the magnetic needle will be drawu towards that 
| point. This disturbance may be equalised by a similar or oppo- 
| site current. From this view of the question, we can conceive 
of a series of currents repelling each other, aud thus so far 
equalising the balance of the magnetic needle, if it happened to be 
suspended in the focus of the repelling influence; or it may be 
reversed by the opposite pole equalising the set of the magnetic 
current—facts which will be discussed in the examination of this 
branch of the science. 

I have stated that the strength of the magnetic condition depends 
much on the direction in which the iron has been rolled; and Il am 
not altogether inclined to think that iron which readily indicates the 
flow of magnetism is of an inferior quality. This conclusion I 
come to from extensive observation and practical experiments. 
Keeping first principles in view, it seems to be clearly indicated that 
the strength or flow of the magnetic current depends on a certain 
arrangement of the atomic mass composing the bar or plates; and 
this arrangement of the mass is induced by the bars or plates being 
rolled ina polar direction, which will at all times induce a free 
current of magnetism; and I believe that this atomic arrangement 
of the mass is calculated toimprove the quality of the iron. It has 
been proposed to determine the quality of iron by its magnetic con- 
dition—that is, iron which indicates a free flow of magnetism is 
inferior. ‘This may be doubted, as it will not at all times stand the 
test of observation and experiment; for we know, from the latter, 
that bars of steel, which may be hardened near to the magnetic 
meridian, will immediately indicate distinct polrity; and the bar, 
which may be hardened east and west, will be indifferent to polarity, 
and will never indicate a strength of magnetism equal to the former 
when both are magnetized by the galvanic battery. 

Let us now examine tho indications of the magnetic needle, that 
we may have a clear perception of the magnetic influence, from a 
steel bar which has been magnetized. Suppose it to be placed under 
a sheet of paper, and iron filings strewed over it; when the paper 
is gently tapped these particles form themselves into curves, taking 
a distinctive elliptical form, as shown in the annexed engraving ; 








GTN eg pace 





but if the magnet be held above the paper, the effect is just the 
reverse. A bar or needle will at all times produce similar effects to 
the above. The first of those apparent properties are attraction and 
repulsion. Ihave previously referred to these properties, and en- 
deavoured to show that those apparent effects are the result of one 
great, simple, primary cause—the flow of energy; and it is only by 
a certain arrangement of the atomic mass that this energy is made 
apparent. Then it seems clear that this energy, in its indications, 
flows as acurrent. The question now is—What are the indications 
whena current flows? First, it sets in a particular direction, as 
north and south; then it must be evident that, if a current were 
setting from south to north, the two currents must repel each other ; 
if they be equal, an equilibrium is the result, and the energy for the 
time appears suspended. ‘I’his, so far, gives us an idea of the prin- 
ciples of repulsion and energy. 

Again, suppose one portion of the matter, which energy has acted 
upon, to undergo an atomic arrangement, in consequence of the 
dominancy of one of the currents; it is evident that the flow of the 
current would be unimpeded, and that which repelled would now 
attract the former, and the flow of energy would follow the same 
course ; thus, attraction and repulsion are the only material atoms 
impeding the primary flow of energy. On referring to the en- 
graving, the arrangement of the particles, forming distinct elliptical 
curves, convey to us an idea of lines of energy completing their 
current, and returning to flow again in the same direction. 

From the engraving it will be observed that one of the magnets 
is represented much larger than the other, and the pole of the 
smaller is repelling; but the domiuant power of the larger would 





ultimately reverse the poles of the smaller, so that their magnetic 
currents would set in the same direction; thus giving an idea that 
poles, when dominant, may change the set of the magnetic current 
to any point of the compass. 

Then, let us inquire what our experience and observations are ou 
board of an irop ship. Inthe first place, in ships that aré built in 
northern latitudes, the top of each rib or pillar forms a strong south 
pole, the plating and beams occasionally weakening or strengthen- 
ing the flow of magnetism, so that the current of magnetism on a 
ship’s deck may be likened to a series of winding currents and 
eddies. The aunexed engraving represents the outline of a ship's 
deck, and also indicates the position of 1, 2, aud 3 compasses, M, M, 
masts, A, cabin skylight, B, ahatch. It will be observed that the 
darts on each compass represent the direction of the magnetic 
needle at the different points on the ship’s deck, and thus give ao 
| idea of the flow or set of the magnetic currents in the different 

positions, Then it must be evident that if we find the set of the 
maguetic current, we may equalise that current by a similar 
power; thus for atime inducing an equilibrium, that the compasses 
may indicate correctly. That the magnetic curreuts on a ship's 
deck may be better understood, let us suppose the current setting in 
any particular direction, as N.E., and that current inducing a 
deviation equal to one point at north, the other points following in 
a similar proportion. We know by practical experiment that, when 
we discover the magnetic set of the current, we can experimentally 
produce similar deviations by placing a magnet to an isolated co:u- 
pass, and thus induce similar deviations to those indicated by the 
compass on ship’s deck. If we can do this experimentally by ove 
magnet, we must then have the power to correct it, by placing a 
similar magnet parallel with the former, taking care to place the 
magnet so that the set of its current may run in the reverse direc- 
| tion. The two currents would thus equalise each other, and the 
compass would indicate freely. This may be better understood by 











the annexed engraving. The circle represents the outline of a 
compass, the magnet A the set of the disturbing current, the cor- 
recting magnet B the set of the magnetic current reverse of A, as 
indicated by the darts; thus the two forces equalise each other, 
and the compass indicates freely. This will be evident when we 
come to examine the compass deviations 
in the various ships. 

It is now generally admitted that, in an 
iron ship passing from a northern to a 
southern latitude, what we term the nae 
tural deviations undergo a considerable 
change. The amount of that change de- 
pends much on the original devistions— 
ze, When the deviatious are small the 
change will be in proportion; but in 
ships where the deviations are great the 
change will be in a similar proportion. 

If the adjustment cf the compass by a 
single maguet be a fact that we can de- 
monstrate, then it is not uecessary that 
a combination of maguets be used. 
With the single magnet there are many advantages. If the 
natural deviations be induced by a magnetic current setting in 
a particular direction, by placing the correcting magnet so that 
its current might set in the opposite direction, the two curients 
meeting would form an equilibrium, and the compass would be free 
to indicate. With this view of the question the commander would 
be able to assist himself in passing from a northern to a soutuern 
latitude. It will be evident that the principle resolves itself into two 
contending forces: the commander having the power of one—the 
magnet—he may use it for counterpoising the other—the magnetism 
of the ship. By following this principle he has the power to 
approximate his compass as near to the point of correction as may 
be possible. This principle cannot be applied where a combination 
of magnets is used. 

Mr. Curle: If yon were to cut that sheet of metal east and west, 
would it have any effect ? 

Mr. Cameron : It is simply attractive ; but it has no polarity. 

For demonstrating the correctness of his views Mr. Cameron had 
a magnetic needle delicately suspended within a glass cylinder ; 
and on the suggestion of Mr. Gilchrist, he cut a few strips of sheet 
iron north and south. When these were presented to the suspended 
needle they indicated distinct polarity. These strips were again 
twisted, which had the effect of reversiug their polarity. A few 
strips were now cut east and west, which, when presented to the 
suspended needle, were simply attractive, but indifferent to polarity. 

Mr. John D. Napier: Would boring some holes in it have the 
same effect ? 

Mr. Cameron: Yes. If the piece is hammered east and west, it 
will be indefinite to polarity ; if north and south, it is the same as 
the cutting. 

The Chairman; I think this subject is so important, that if any 
gentleman present has information to afford, he ouglit to commuui- 
cate it to the meeting; and if questious were asked Mr. Cameron 
much useful information might be elicited. The subject is one of 
great importance to shipbuilders, and after the many accidents 
which have occurred to vessels from the faulty condition of the 
compasses, I think the least we can do is to thoroughly sift the 
matter, ard, amongst other things, consider Mr. Cameron's principle 
of cutiing plates, &c., east and west, north and south. I do vot 
think you are ashipbuilder [addressing Mr. Cameron J, and therefore 
your principle may be considered as a theoretical one; but there are 
gentlemen present who, no doubt, have had practical experience in 
the matter, and probably they will now express their opinions. 

Mr. Mansell: I always understood that an east and west bent bar 
would be just as bad as a bar beut north and south, since, when set 
in position, from the amount of hammering it got in rivetting, it 
became fully saturated to the extent of the earth’s action; hence it 
did not much matter whether it had less or more when first set up. 


Mr. Cameron: I have found from observation that those ribs 
which were rolled, bent, or twisted, pretty near tojthe maguetic meri- 
dian were considerably stronger than those which were rolled, bent, 
or twisted east and west; and I question very much whether that is 
fairly overcome even in the building of the ship. From northern 
position the atomic structure would be in a more favourable condi- 
tion for inducing and receiving. 

Mr. Mansell: The amount of magnetic influence of the earth is 
very slight, and I do not see how it could have any marked influence 
on the atomic constitution of the body, as regards the arrangement 
for strength. Mr. Cameron’s hypothesis ought to be easily proved, 
since, by exposing a piece of iron, when in the process of manufac- 
ture, to an excessive amount of maguetic action, the effect should be 
multiplied. Such magnetic action could, of course, be easily eb- 
tained by the use of electro magnets. 

Mr. Cameron: I found it on bars and plates rolled east and west, 
aud north and south; and where a plate has been cut it will be con- 
siderably harder. 

The Chairman: Have you found any difference in the compasses 
of vessels built north and south; or, in other words, do you think 
it makes any difference whether the vessel, while building, be lying 
north and south, or east and west ? 

Mr. Cameron: I have known, in ships placed pretty near north 
and south, that the needle was completely reversed—that is, the 
north end was where the south should have been. 

The Chairman: Would it be of any advantage, supposing the 
véssel was lying north and south, with her head to the north, if she 
were to be plated and rivetted from aft forward ? 

Mr. Cameron: I do not know; I cannot offer an opinion on that 
point. 

Mr. Curle: Would it not have an opposite effect if the vessel was 
placed with her head south, and her stern up—would it not be a 
greater benefit than if her head had been north ? 

Mr. Cameron : J think it would. I have often seeu in ships, and 
more particularly in steamers, the steering compass north-east, the 
bridge compass east, and, if there was a third compass, it would be 
again, porhaps, two or three points different. 

Mr. Curle.—If there is a compass put at the bow very likely you 
would find it correct. 

Mr. Cameron: I have not fuund that, nor do I think that it is at 
all probable. 

Mr. J. D. Napier: Do I understand you to express your opinion 
that the tensile strength of the iron is affected by the direction it is 
rolled in ? 

Mr. Cameron: I feel inclined to take that view of it, but I do not 
affirm it—that is, that the atomic force is stronger and more consoli- 
dated with this rolling north and south. 1 had occasion, at one 
period, to harden both steel and iron in great quantities, and the 
steel very often broke. Latterly, I always hardened it north aud 
south, in every case,aud we never had any breakages; but whether 
that might be the primary cause I cannot say. 

Mr. Johu D. Napier: What would be the effect of cutting the 
iron north and south, and then turning it round and hammering it 
eastand west, or bending it east and west ? 

Mr. Cameron: It would immediately become indefinite. 

Mr. J. D. Napier: The same as it all had been performed east and 
west ? 

Mr. Cameron: Yes. 

Mr. J. D. Napier: And suppose it had been cut east aud west, and 
hammered nor. h and south ? 

Mr. Cameron: I think that it would acquire a certain amount of 
its polarity again; or, if the iron was of the best quality, it might 
still retain a certain amount of the original structure, or would be in 
a condition to indicate it on any favourable occasion. 

Mr. Mansel: If you reverse the bar, and hammer it, it imme- 
diately reverses the polarity. 

Mr. Cameron: If you continue to hammer it for a considerable 
length of time, so as to harden it, it would take a considerable time 
before you would again reverse it ? 

Mr. Curle: Thestern-post being such a mass of iron, and being 
so near the compass, I think it must have a great influence in 
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deviating the compass, or keeping it correct; and on that account 
it ouzht to be better attended to. 


Mr. Cameron: I know one case where that was carried out, and | 
I considered that the deviation was less in that ship than others; | 
| means of cotton stuinps, which lift the oil, by capillary attraction, 


but I attributed it to the reversing the stern-post when forging. 

Mr. John D. Napier: Perbaps, after we have had an opportunity 
of carefully reading the paper, we will again be enabled to put 
questions. : ‘ 

It was then agreed to postpone the further discussion of the sub- 
ject till a future meeting. 

Mr J. D. Napier: I beg to move that a vote of thanks be 
awarded Mr. Cameron fur the instructive paper which he has 
read, aud which, 1 have no doubt, has cost him a great deal of 
thought and consideration. 

The Chairman: I beg cordially to second the vote of thanks 
which has just been proposed. At the same time, gentlemen, I take 
the liberty to apulogise for having so inefficiently occupied this 





chair. 


that a better chairman was not chosen. 
Mr. Cameron: I beg to thank you for your kind expressions. I 
am exceedingly obliged to you for the patience with which you have 


1 did not expect to be called upon to act as your president for | 
this evening; but 1 consider it a great honour, and am only sorry | 


Ae 
listened to me, because | was afraid that I had encroached too long | 


upou your time. We may, however, on some future evening, 
have an opportunity of going more thoroughly into the subject. 
The meeting then separated. 


ON THE LOCOMOTIVE ENGINES IN THE INTER- 
NATIONAL EXHIBITION OF 1862. 
By D. K. Crank. 
(Concluded from page 371 of our last number.) 

A MIXED engine was exhibited by the Great Eastern Railway, 
manufac ured by Messrs. Robert Stephenson and Co., with six 
wheels, four coupled, and outside cylinders, The framing has but 
one longitudinal plate on each side from end to end, with inside 
bearings for all the wheels. With 17in. cylinders and 6ft. lin. 
driving wheels, which are more powerful than in the East Indian 
engine, the boiler is lighter, having only 1:4 square feet of grate 


instead of 17 square feet, with a shallower fire-box and a smaller 






barrel. Hence tne total weight of the engine is less, and the weight 
is more equally distributed on the wheels, the loads being— 
Leading wheels .. o. oe oe ee +» Al‘lC tons, 
Middle wheels... ee ce eo oe co BOT os 
Trailing wheels .. ve ae ee ee Oe 


Total weight - ee o - 8135 ,, 
The leading wheels of 3ft. 7in. diameter are also very properly 
made uniform with the six tender wheels, The engine is reported 
to have run 45,000 miles without repairs, for which satisfactory 
result it is iudebted to excellent design and workmanship, 
and no doubt also to the favourable distribution of the weight, and 
to the material of the tyres, Krupp’s steel, which were apparently 
very little worn. A pair of tyres which had run 68,000 miles showed 
a wear of only about din. on the tread. Several of the driving and 
trailing wheel tyres of engines of the same class have ran 60,00 to 
70,000 miles without re-turning. ‘The duration of these steel tyres 
is estimated at 100,000 miles on the leading wheels, and 150,000 
miles on the middle and trailing wheels; but none have yet been 
worn out. 

‘The barrel of the boiler is 3ft. 10in. diameter, and has 192 tubes, 
1Zin. diameter, with -62in. clearance—which are fair proportions. 
The fire-box is fitted for burning coal, with a door deflector and jets 
of steam from the sides of the fire-box. The slide valves have ljin. 
lap, with Shin. travel in full gear; very suitable proportions for out- 
side cylinders, as before observed, for quick running and free 
exhaust. 

Engines of this class are stated to work passefger trains averaging 
16} carriages, maximum load 35 carriages, at an average speed of 20 
miles an hour, consuming 25 lb. of coal per train mile; and goods 
trains consisting of 35 wagons, gross weight 300 tons, at an 
average speed of 20 miles an hour, consuming 30 1b, of coal per 
train mile. 

Of the tank locomotives the largest is that exhibited and manu- 
factured by Messrs. G. England and Co., weighing 17 tons in working 
trim. It was designed for branch lines, and has six wheels with a 
10ft. wheel base, four coupled wheels of 4ft. diameter, and cylinders 
llin. diameter. It is neatly arranged, with two tanks to hold 520 
gallons very conveniently placed on the foot-plate, one ou each side, 
enclosed out of view by a fence carried neatly from end to end of the 
engine. Of the weight, which is equally divided on the axles, two- 
thirds is available for adhesion. ‘there are 153 boiler tubes, 14in. 
diameter, with ‘dUin. clearance, the boiler barrel being 3it. Sin. 
diameter. 

A neat, compact, and serviceable little tank engine was exhibited 
and munufactured by Messrs. Manning, Wardle, and Co., specially 
adapied aud extensively used for collieries, ironworks, and public 
works. This engine was employed at the Exhibition under the 
author's superintendence in conveying the machinery on trucks 
from the unloading cranes to its destination in the western annexe 
along lines of rails laid down for the purpose; a duty in which it 
was of essential service. It was Qin. outside cylinders, and four 
wheels coupled of 2ft. 9in diameter, on a wheel base of 4ft. Sin. The 
area of fire grate is nearly 5 square feet; and the boiler has 55 
tubes, Zin. diameter, with *69in. clearance, which is amply sufficient 
for circulation. The weight in working trim is 104 tons, equally 
distributed over the two pairs of wheels. The water tank is placed 
upoo the barrel of the boiler, and holds 252 gallons.. The coke 
boxes hold 7} ewts. Guffard’s injector is employed. With a work- 
ing pressure of 121bs. per square inch in the boiler, the exhibitors 
assume an effective mean pressure of 601b. in the cylinders, which 
appears tvo low, but errs on the safe side 
the extreme tractive power as equal to moving 2U6 tons, but the 
actual power of the engine is no coubt great: 

The last and the smallest locomotive exhibited in the English 
section is a tank engive for ironworks and coliieries in South Wales, 
ge agen by the Neath Abbey Iron Company, for a gauge of 
aft. din, with Sin. cy uders i four coupled cast iron wheels of 
2ft. din. diameter, + apart centre to ceutre. ‘The centre of the 
boiler is ouly 2ft v » tue rails. The boiler has 3} square feet of 
grate, and filty-nine tubes, ljin. diameter and Gift. loug, giving a 
total heating surface of 181 square feet; the gross weight in work- 
ing order is 6°85 tous. The tank is on the back oi the boiler. The 
engine is carried ou volute springs. The engines employed in the 
Neath Abbey Works have a run of nearly one mile, with gradients 
varying chiefly from 1 in 15 to 1 in 26, with a small portion Lin 100; 
they take the return empty wagons up the incline to the coal pits, the 
full oues going down by themselves. With 80 lb. pressure of steam 
the regular duty of the engine is to take up sixteen empty wagons 
or trams, weighing altogether 6°45 tons, or nearly the weight of the 
engiue itself, in seven miuutes, or at the rate of eight miles an hour. 
With 66 lb. steam it can take up at the same specd twelve 
weighing 4°5') tous. 

Foreign Locomotives.—T he foreign locomotives exhibited were all 
made for the Euglish 4ft. 8}in. gauge. 

The French Department contained ex unples 
Various classes of engines, some of them not knows 
The first is an ordinary passenger eng exhibited and made by 
the Orleaus Railway. It has outside cylinders, with the valves and 
valve gear outside the cylinders and crank pins. ‘lhe fire-box is 
constructed for burning coal, with a long, sloping grate, and a 
trausverse water partition or midfeather across the fire-box, above 
and nearly parallel to the grate, extending back wards from the tube 
plate, and similar in position to the firebrick arch used in Euglish 
engines, so as to deflect the flame towards the fire-door, aud cause 
tto meet the air admitted there. These are merely varieties of 
English practice; but the outside gearing is objectionable, for, 
besides being exposed to accident, the play of the parts arising from 
wear injuriously affects the working of tlie valves in regulating the 
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distribution of the steam to a much greater extent than when the 
valve gear is inside the wheels. Giffard’s Injector is applied, the 
construction being simplified by omitting the mechanism for vary- 
ing the supply of water. ‘The axles are lubricated from below by 


from a reservoir in the bottom of the axle-box. 

A six-wheeled coupled goods engine for the Orleans Railway 
was exhibited and made by Messrs. Cail and Co. It has inside 
cylinders, with 5-ft. wheels, and a wheel base of I1ft. din. 
It had already run 13,000 miles on the central division of the 
railway, where the curves are numerous aud sharp, and the 
inclines steep. The fore aud hind axle-boxes have fin. 
play transversely, and are held taut by springs acting horizou- 
tally, which tend to restore them to their central position. The 
wheels are solid wrought iron, of excelleut workmanship, welded 
at two heats on Arbel’s plau. The rim is forged in segments, the 
nave in two circular halves, and the spokes are let into the rim 
segments and the two halves of the nave. The wholes is clamped 
tozether, heated in a furnace, brought out and placed under a large 
hammer with suitable dies the size of the wheel, aud welded on one 
siie. The partially-formed wheel is again heated, and welded com- 
plete on the other side. A first-rate piece of work can be done by 
this process. ‘I'he counterweights are welded to the rim and spokes 
of the wheels. The connecting and coupling rods are of cast steel. 

The Northern Railway of France exhibited the “ Dromadaire” 
heavy tank engine. The object specially aimed at in this engine 
was to obtain a considerable supply of steam and great tractive 
power, in combination with the smallest possible weight. For this 
purpose, the fire-box is placed above the wheels and frame plates, in 
order to allow of greater width, a larger grate, and more tubes than 
when at the usual level, without lengthening the boiler. Eleven 
such engines are at work on the Northera Railway of France, burn- 
ing coal slack. The roof of the fire-box and its shell are flat and 
parallel, and stayed together like the sides. The steam space in the 
barrel is reduced to make room for the tubes, and is supplemented 
by a tubular steam chamber above the builer, containing nineteen 
irou tubes, 3iin. outside diameter, and jin. thick, giving 129 square 
feet of drying surface ; through these tubes and also rouad the steam 
chamber, the heated gases from the smoke-box pass back to the 
chimney for drying the steam. The chimney is laid horizontally, 
in continuation of the anuular space which surrounds the steam 
chamber, since the great elevation of the boiler, nearly sft. from the 





| rails to the centre of the barrel, prevents the chimuey being placed 
| vertically with sufficient length. 





; upon this they estimate | 








This heavy gradient locomotive has eight wheels, 3ft. Gin. 
diameter, all coupled on a base 12ft. Gin, long ; and two cylinders, 
18 Yin. diameter and 18-9in. stroke. It has 28 square feet of grate, 
and a total heating surface of 1,667 square feet, having 36 tubes 
of |;in. diameter. ‘Tbe engine weighs in working order 42} 
tons, equally distributed, giving 10 to 11 tons load on each pair of 
wheels. 

A drawing was also exhibited of the passenger tank engines for 
heavy gradients, working on the Northern Railway of France, in 
whicn the ordinary coupling of wheels is dispensed with, and four 
14}in. cylinders with 13}iu. stroke, and Sft. 3in. wheels on two 
independeut axles are employed. One pair of cylinders and wheels 
is placed at each end of the engine, with small intermediate carrying 
wheels 3{t. Gin. diameter, on a wheel base of 17ft. total length. 

A second drawing was shown of the four cylinder goods tank 
engines employed on the same railway, with six pair of wheels 3ft. 
Gin. diameter, coupled in two sets of three, each pair of cylinders 
working three pairs of coupled wheels : the wheel base is Lyft. Sin. 
long, aud the fore aud hind axle-boxes have Lin. play, transversely, 
to admit of runuing round quick curves of 600ft. radius. The 
cylinders are 16}in. diameter with 17jin. stroke, and the boiler con- 
taius 464 tubes 1,%in, diameter. The weight of the engine is 
41 tons empty, and 07 tons full, equally distributed, giving 9 to 10 
tons on each pair of wheels. 

Tn the * Dromadaire,” and the two other kinds of engine exhibited 
in drawings by the Northern Railway, the cylinders are outside, and 
the valve gearing outside them and overhung, which is, as already 
remarked, the most unfavourable position ot gearing for continued 
accuracy of working. The weight of these engines is top-heavy; 
aud for a run of 230 miles, the length of the line, they caunot well 

e worked with safety at the occasional high speeds demanded by a 
large traflic on a long line. The calculations of the capacity of the 
engines have been based on heating surface as such, which has been 
assumed to be synonymous with evaporative power. It must be 
remarked, however, that there is only “44in. clear space between the 
356 tubes of the “ Dromadaire,” and only “d6in. between the 
464 tubes of the four cylinder goods engine: proportions utterly 
inadequate to maintain an effective circulation and evaporating 
action on every unit of surface. There can be no doubt that half 
the number of tubes properly placed would have auswered the 
purpose decidedly better. The best thing about these engiues is the 
uniform distribution of the weight, giving great tractive power 
without distressing the road on the straight portions; but the wheel 
base is impracticably long in the four-cylinder engines, and must 
greatly straiu the engine aud road, as well as «dd to the resistance 
on sharp curves. The proportion of the tractive power, taking the 
effective mean pressure in the cylinders at 80 per cent. of the boiler 
pressure for low speeds, is about one-sixth of the weight for adhe- 
sion; which is a fair proportion and utilises the immense weight of 
the engine. 

The designs of an “ articulated” tank locomotive of great power, 
like what is known in England as a begie engine, were exbibited in 
the l'reach department by Messrs. Meyer, of Vienna, one of whom 
is the inveutur of the well-known variable expansion gear. Ou 
many railways an adhesion weight of 40 tons has now become 
insufficient, aud the necessity for constructing railways cheaply has 
led to the adoption of -teep gradients and quick curves; so that the 
eugines adapted to work these lines must have in certain cases 50, 
60, aud even 80 tons adhesion weight, with the means of bending or 
fittiug the engine to the curves, since the practice of using assistant 
engines, or separatiug the trains into two or more parts in particular 
situations, is ol,jected to as inconvenient and costly. This engine 
has a single long boiler of large dimensions, mounted on two 
Separate Carriages, with a swivelling connection, each baving its 
own separate pair of cylinders working six coupled wheels placed 
near together; su that the engine, although of great total length, 
could readily pass round very sharp curves, while the whole of the 
weight is made available for driving adhesion. 

The boiler rests on the front bogie frame by a hollow ball-and- 
Socket pivot at the centre over the middle axle, and on the back 
bogie frame by two hemispherical bearings on the frame, one on 

of the fire-box. The boiler thus rests on three points, 
» two bogie frames are each free to follow the curves and 
ities of the road by swivelling under the boiler. The 






















hemispherical bearings at the sides of the fire-box have a limited 
p iding fore and aft to suit the changing position of the bviler 
relatively to the hind bogie frame. The middie pair of wheels in 


each bogie have a considerable amount of transverse play allowed 
sto move laterally in running round sharp curves. The 
two bogie frames are connected by a single strong coupling rod, 
having spherical bearings at each end. The whole of the cylinders, 
valves, and other mechanism is outside the wheels. ‘The steam from 
the boiler is conveyed to the two pairs of cylinders by connecting 
pipes with flexible joints, and the exhaust steam from both pairs of 
cyliaders is carried up into the smoke-box by the exhaust pipe 
through the centre of the hollow bogie pivot, the exhaust from the 
hind bogie communicating with that of the frout by means of a 
flexible connection. 

‘The distribution of weight oa the two bogie frames is such, that 
the centre of gravity of each of the two portious of the load is at 
the centre axle. Tbe water tinks are in front, and the coal boxes 
behind. The total weight of 6 tous is available for adhesion, 10 
tons on each axle. Each bogie frame stands on a wheel base of 
8ft. Giu., and the centres of tue two bogies are 22ft. apart. ‘The 
wheels are 3ft. 10in. diameter, and the cylinders 17}in. in diameter, 
with 19jin. stroke, The tractive power is estimated at 22,000 lb, 


them, so 
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nearly oue-sixth of the weight, so as take a gross weight of 2,390 
tons, including the engine, at 10 milesan hour on a level; and 
30 7 up an incline of 1 in 40, or 155 tons up 1 in 17, at the same 
speed. 

P This pan of locomotive affords, in the writer’s opinion, the most 
satisfactory solution yet given of the problem of obtaining a gouds 
engine of maximum power. With independent bogie frames, each 
having its own separate pair of steam cylinders, a mass of coupling 
rods aud parallel motions is got rid of, and the resistance of the 
engine is materially reduced in its working parts and in passing 
along curves, leaving an important balance of power for useful work. 

In the Belgian department is one six wheel coupled inside 
cylinder goods engine for the Belgian State Railway, made and ex- 
hibited by the Société Anonyme de Couillet. The fire-box is a 
reproduction of the English one previously described in the Chatham 
aud Dover engine, with a long inclined grate, but without the lon- 
gitudinal water partition. This fire-box affords the same advantage 
in adinitting the hind axle below it, giviug a moderate wheel base, 
in this instance 13ft. lin.; and equalising the distribution of the 
weight on the wheels, the loads being as follow :— 


Leading wheels .. «2 of of  »« se ee ee 11°00 tons, 


MCSE < ion sb. ce. be. 46. v0. ae..c6- ac EE 
Trailing wheels 2. 1. os oe of of «+ ef of 110 ,, 
Total weight oe ee co cc 08 ef co S345 ,, 


The connection of the machinery and framing in this engine is, 
in the writer's opinion, radically wrong. The three axles each 
have two outside bearings, carried by two single outside frame- 
plates; and the cranked axle has only one additional beariag, 4}ia. 
long, placed in the centre between the cranks. This single narrow 
bearing, compressed between the two cranks, must receive the entire 
fore and aft strain of the stvam pressure, while th* outside bearings, 
more than 6ft. apart, are Zin. long, and can reveive very little of the 
fore and aft thrust acd pull while the middle bearins is new. But, 
as the middle bearing must prematurely wear loose, the greater part 
of this strain will then be thrown upon the outer bearings 
Git. apart; and this, acting in addition to the strain arising from 
the loads on the bearings outside, will be likely to break the axle. 
Again, the fastening of the cyliuders to the frame ts effected through 
the valve chests, which are exte:ior to the cyiuders, in two cast- 
ings, spanning the space of 6ft. between the frame plates, an 
arrangement which, ualess the cylinder castings are made excoed- 
ingly stroug and heavy, will likewise overstrain and break the 
conuections. Oa the other hand, by devoting to the valvo gear and 
eccentrics the space on the cranked axle that is usually ocoupied by 
the inside bearings, the valve motion is very conveniently accom- 
modated, and provably this slight advantage was the inducement to 
depart from the usual aud indispensable application of inside bear- 
ings at the wheels. 

"he Austriau State Railway exhibited a passenger express 
engiue, the * Duplex,” baviog four cylinders and tour cranks on a 
siugle driving axle, specially designed for steady ruuniug at high 
speeds. The usual couuterweights in the driving wheels are here 
superseded, and the reciprocating avd working parts are made to 
balance each other by placiug a pair of outside cylinders side by 
side, and connecting them to a crank and return crank, opposed to 
each other, on each side of the engine; so that the two pistons 
on each side, and all their conuectious, move iu contrary directions, 
and balance each other's inertia, The cyliuders are 10J-u. diameter, 
with 24 fin. stroke, and 6ft, Sin. driving wheels. 

There can be no question that this system is perfectly successful 
in effecting the object in view, and had it been brought out twenty 
years ago, it would, no doubt, have been highly appreciated. But, 
as the balancing of engines with two cylinders has, for the last ten 
years, been completely accomplished, for all practical purposes, by 
meaus of counterweights, the use of four cylinders, as in this 
eugine, is not likely now to become popular. ualess, indeed, railway 
companies, in the race of competition, should aim at excessive speeds 
of 80 or 100 miles an hour, 

The Austrian State Railway also exhibited the “Steierdorf,” a 
heavy tauk engine, with five coupled axles. The boiler rosts on 
two frames, coupled together by a pivot bolt. The steam cylinders 
are fixed on the front frame, and the tank on the hind frame; and 
the three pairs of wheels of the front frame are coupled to the two 
pairs of the hind frame by means of an intermediate shaft and 
radiating parallel motion. This intermediate shaft is ingeniously 
contrived to adapt itself to the varying angularity of the hind frame 
on curves, and, at the same time, to continue to transmit the power 
from the first to the second frame. ‘The intermediate shaft has 
overhung cranks on each end, and is carried on spherical bearings 
by the distance pieces on the front axle of the hind frame; it is also 
kept at a constant distance from the hind axle of the front frame by 
the distance links, having spherical bearings at both ends; and the 
cranks of the intermediate shaft are connected to those of the axles 
by the coupling rods, all of which have spherical bearings at both 
ends. ‘The relative positions of the three axles being thus fixed the 
power is transmitted from the hind or driving axle of the front 
frame, through the coupling rods, to the cranks on the intermediate 
shaft, thence, by the coupling rods, to the outside cranks on the 
front axle of the hind frame, and, further, by coupling rods to the 
hindmost axle. The wheels are 3ft. 3hin, diameter, the cylinders 
18}in. diameter with 24jin. stroke, and the total weight, in working 
order, is forty-six tons. The fire-box, made for burning coke, has 
15 square feet of grate ; and the boiler contains 158 tubes 2ygin. dia- 
meter, with “69iu. clear space between them. 

In the Prussian department one engine was exhibited by Mr. A, 
Borsig, of Berlin. It was a six-wheel four-coupled engine, with 
outside cyliuders 17in. diameter by 22in. stroke, aud driving wheels 
of 4ft. Gin. diameter, the hind wheels being coupled, and all the 
axles being between the fire-box and smoke-box. ‘This type of 
engine is exclusively employed on the Minden and Cologne Railway 
for mixed and goods traius, and also on many other German rail- 
ways. The free use of steel in the construction of this engine 
confers on it an air of lightness, perhaps too great lightness, which 
contrasts strongly with the heaviness of the tender. 

The proportions of the boiler are good ; and this circumstance, 
in addition to the very excellent and well fiuished work, may 
account for the popularity of that class of engine; but it has some 
grave defects, which must detract from its usefulness, The sus- 
pended weight is carried on three points, by a cross spring over the 
leading axle and compensating or equalising levers, conuecting the 
springs of the two driving axles on each side of the engine. This 
notion of a triangular elastic bearing, with the apex in frout, 
much thought of at one time, is now nearly discarded in Bugland, 
on account of its giving the engine a dangerous freedom of move- 
meut at high speeds. 

The cylinders are fitted with double valves for variable expansion, 
the expansion valve being on the back of the other, with a ceutral 
passage for steam through it; the lower or leading valve is 
worked by a link motion, in the usual manuer; and the upper vaive 
by a separate rod from the fore eccentric, working in a grooved sec-- 
tor, from which a variable travel aud cut-off are communicated to 
the valve, The steam ports open for the exhaust at 90 per cent. of 
the stroke for all degrees of expansion, aud is ouly opened jin. 
for the exhaust, wheu the pistou arrives at the end of the stroke; 
and as the steam ports are very small in area, each being only ones 
twentieth thearea of the pistua, there can be no doubt the back pressure 
is very considerable in consequence, and more particularly with au out- 
side cooling cylinder. For a 174in. outside cylinder in the Cale- 
douian engine previously described, the area of steam provided is 
oue-eleventh that of the piston, while the valve is open full portforthe 
exbaust when the pistoa reaches the end of the stroke. Moreover, 
it is not good praciive to keep the same puiut of the stroke for the 
exhaust under all degrees of expansion; high expansive working 
usually accompanies high speeds, and therefore the exhaust should 
be made to open earlier in the course of the stroke for the higher 
grades of cut-off, in order to give the steam greater liberty for 
escape before the piston returus upon it. These conditions of the 
good working of steam are comprehended in Stephenson’s expansion 
link motion, and are now thoroughly appreciated and established in 
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English practice; and the other attempts at expansive valve motion 
for locomotives have been abandoned in this country. 

In employing steel for the working parts of this engine, such as 
the piston rods, the connecting and coupling rods, and the crank 
pins, the dimensions of the wearing surfaces have in some cases 
been reduced. The bearings of the coupling rods are reducei in 
proportion to the size of the rods; though it is reasonable that as the 
strains remain the same, the sizes of the wearing surfaces should 
not be altered. The axle-boxes are of wrought iron. 

In the Saxon department a six-wheel four-coupled engine was 
exhibited by Mr. R, Hartmann of Chemnitz, specially designed to 
work in mountainous districts. It is, in fact, a bogie engine, 
having four coupled wheels 4ft. 6in. diameter with 21 tous on 
them for adhesion, and a swivelling truck on Bissell’s plan in 
front with 7 tons load, making a total of 28 tons. The 
cylinders are 15in. diameter by 22in. stroke; and are outside, 
with outside valve gearing, as is so prevalent a custom 
on the Continent. The framing has two longitudinal plates 8in. 
deep and l}in. thick, to which the cylinders are fixed, with 16in. 
of overhang. This is an excessive overhang upon so narrow a 
frame plate, and the valve gear being still further overhung the 
valve hops about at every stroke as the axle-boxes wear. Overhung 
eccentrics for valve gear outside the crank pin never do well for 
heavy work in consequence of the unsteadiness. The best feature 
in this engine is the swivelling truck with a triangular frame, which 
carries the fore part of the engine on one pairof wheels with a limited 
but sufficient allowance of lateral play, and radiates on a pivot 
behind it fixed under the boiler. ith a flexible wheel base only 
11ft. 9in. long there is no doubt that in this engine and in others of 
ordinary size the Bissell truck is well adapted for leading round the 
quickest curves likely to be found in practice.’ 

In the Italian department an inside cylinder six-wheel-coupled 
locomotive is exhibited from the Pietrarsa Royal Works, Naples, 
which is a creditable specimen of the old school of iocomotive. 





France.—(Fromour Correspondent).—An imperial decree approves 
the statutes of a company to be styled the “* Compagnie des Chantiers 
et Ateliers de l’Ocean.” The undertaking is the result of a fusion of 
the two great maritime works of MM. Mazeline at Havre, and M. 
Arman, of Bordeaux. The capital is to be £480,000 in 24,000 
shares of £20 each; 8,000 shares have been awarded to MM. 
Mazeline, and 5,000 shares to M. Arman, in consideration of their 
‘* goodwill,” stock, premises, &c. The company proposes to under- 
take the repair, maintenance, and equi t d ine, the supply of 
engines, the promotion of navigation services, &c. 


Tux Wersn Coat anv Iron Trapes.—The Newport correspon- 
dent of the Colliery Guardian states that there is no material change 
to report in the state of the coal and iron trades. Both collieries and 
irouworks are in regular employ, and activity is to be witnessed on 
all sides. ‘he following are the present average quotations for 
iron :—Bars, £7 to £7 5s. per ton, free on board; rails, £7 to 
£7 7>. 6d. At Swansea there is still a brisk bueiness being done. 
Common bars in Wales may now be quoted at from £7 to £7 6s., 
but some have fetched £7 10s., and a moderate demand at the latter 
rate. A good ma.ket for Welsh make is again opened with the 
continental and Italian poris, the exports to those places being 
greatly in excess of that « month or six weeks since. ‘Ihe men in 
the various works are working at the rate of ten per cent. advance 
upon former prices, but the continued improvement in the trade 
and the acknowledged scarcity of good hands is provoking uneasi- 
ness, and another advance of wages _hinted at. The coal trade 
retains its activity, the demand for that of the Aberdare Valley being 
exceedingly good, while the present cold but seasonable weather 
has given considerable impetus to the house coal trade. From 
Cardiff it is stated that the new proprietors of the Plymouth 
Works, Merthyr (Messrs. Fothergill, Becher, and Baker), are 
making considerable changes in the management, &c., at these 
works, and about 150 of the workmen have also been discharged, 
as it was considered the establishment was too full of hands. These 
men have found ready employment at the neighbouring works, 
where a scarcity of labour had prevailed for some time. Operations 
have commenced at Penydarren in so far as placing the machinery 
in order, andthe new company intend to proceed vigorously once 
the work is in proper repair. It is rumoured that there is a little 
difficulty as regards the transfer of the Brynna property, and delay 
will be the result in placing the furnace in blast. The Amman 
Colliery Company are progressing satisfactorily at their 
colliery, and when the double shaft is completed they will be 
able to raise from 700 to 800 tons per day. ‘I'he steam coal proprie- 
ters continue full of orders, and, in fact, the supply is still 
considerably below the demand. Every coal stage at the East and 
West Bute Docks is fully employed day and night, and coal shippers 
find no small difficulty in getting veesels loaded, owing to the 
crowded state of the docks, Colliers are wanted at many of the 
pits, and great inconvenience is felt in consequence of sufficient 
coal not being turned out. There is a good business also doing in 
house coals, and prices are firmer than for sometime past. In the 
iron trade some of the makers decline to take further orders, excep 
subject to future changes in the market. 





Tue Hector.—The iron frigate Hector completed her official trials 
at Portsmouth last week, and to a certain extent redeemed her cha- 
rscter for speed, which was considerably damaged by the result of 
her first full-power trial. Owing to the speed then attained 
being only 11'448 knots, and therefore under the stipulated contract 
speed of 11°75 knots, it became necessary to give her a second trial 
at full power, aud four runs were accordingly taken at the mile. 
The mean speed given by these runs was 11°343 knots—a gain of 
four-tenths of a knot over that exhibited on the previous day, and 
just enough to meet the contract rate of speed. The four runs with 
half boiler power, which followed on the full power runs, gave the 
chip a speed cf 9-782 knots—a result as satisfactory as the increase 
of rpeed with full power. In her half-power rate of speed, how- 
ever, the Hector 1s also behind the Royal Oak, the latter ship having 
realised with half power 10140 knots. The speed trials having been 
concluded, the ship was next tested in making circles with half 
boiler power, with the following results :—Helm hard-a-starboard, 
angle of rudder 28} deg., turns of wheel 4, half circle made in 
3Smin. 3sec.; full circle made in 6 min. 28 sec.; revolutions of 
evgines, 44 to 38. Helm hard-a-port, angle of rudder 224 deg., 
turns of wheel 3, half circle made in 3 min. 39 sec.; full ditto, 
8 min. 54sec. ; and revolutions of engines, 46 to 44. The starting 
gear of the engines were severely tested, and worked in the 
most satisiactory manner. ‘The engines were stopped dead from 
the time of giving the order in ten seconds; started ahead again in 
ten seconds, and started astern in five seconds. Throughout the two 
days’ trials the engines of the Hector did their work in a manner that 
reflected credit on the eminent firm that constructed them, and if 
the Hector is not a 12-knot ship the fault lies in the form of her | 
hull, and not in her machinery. There can be no doubt that another | 
half knot might have been added to the Hector’s speed had she sat 
more by the stern, but there exists an almost insuperable difficulty in | 
the way of bringing her further down by the stern at her present 
draught of water in her heavy and overhanging buttocks. We | 
have drawn comparisons between the speed attained by the Hector | 
and Royal Oak, both ships being equal in tonnage and horse-power | 
of engines, and if their respective draughts of water on their day of 
trial is examined it will be found that tite Royal Oak was trimmed 
considerably more by the stern than the Hector. The draught of | 
water of the Royal Oak forward was 23ft. 8in.; and aft. 25ft. Zin. | 
The draught of water of the Hector was, forward, 24{t. ljip. ; and 
aft 2oft. din. “The Royal Oak was in commission on the day of her | 
trial, and had, therefore, all her sea-going weights on board. The | 
Hector has yet to be commissioned and receive her crew, her pro- | 
visions, ammunition, and a quantity of sundry stores. She will, there- | 
fure, be stiil deeper in the water when she goes to sea than she is at 
prevent. As, however,she had a large number of shipwrights and 
mechanics on board her during her trials, these men, with their 
tools, may be taken as representing balf the weight of her crew. 
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Fic. 1 shows part of a turntable or turnbridge arranged according 
to the invention of E. W. Hughes, of 28, Great George-street, West- 
minster. Fig. 2 is a vertical section of Fig. J taken from the centre 
outwards; Fig. 3 shows a longitudinal side elevation of part of a slip 
and of apparatus used therewith to raise ships or vessels; Fig. 4 
shows a transverse section ; Fig. 5 shows a section, and Fig. 6a 
transverse section of another form of apparatus used on a slip. 

In constructing the fixed circular track a, on which a turntable 
or a turnbridge is supported and turns, it is to be formed with a 
hollow groove, by preference of an elliptical cross section; this 
groove is placed between two circular ridges or rails }, b, suitable 
for the support of wheels c, c, as hereafter mentioned. The 
under surface of the turntable or turnbridge d is also made 
with a circular groove.. In the groove of the fixed circular 
track a are placed a number of spheres, e, e, and on these the groove 
of the under side of the turntable or turnbridge d is supported. In 
the centre of the fixed circular track is a fixed upright axis /, which 
passes through the centre of the nave or boss of the turntable or 
turnbridge, and small spheres g, g, are introduced between the upright 
axis and the hollow centre of the boss or nave of the turntable or 
turnbridge. Between the circular fixed track and the turntable or 
turnbridge there isa circular framej, which also turns on thecentral 
fixed upright axis; this frame is composed of radial rods or bars 3, 3, 
fixed at their iuner ends to a central boss or nave j, and at their 
outer ends they pass through and are affixed in a circular ring f, 
which is of somewhat less diameter than the inner ridge or rail 
before mentioned of the fixed circular track, and they (the rods i, 7,) 
extend beyond the outer circumference of the fixed circular track : 
the circular ring k may be dispensed with in smaller structures. 
There is one such radial bar or rod i in the space between each two 
neighbouring spheres e, e, of those which support the turntable or 
turubridge. On each of these radial rods or bars i, i, are two wheels 
4, 1, one to run on the inner circular ridge or rail }, and the other 
to run in the outer circular ridge or rail 6 of the fixed circular track 
a. These two wheels turn freely and independently of each other, 
and the circular frame i, 7, &, between the fixed circular track and 
the turntable or bridge, is supported by them. On each of the 
radial rods or bars i, i, is a wheel m, which turns freely on the rod 
or bar i, and is of a diameter equal or nearly so to the space between 
each two neighbouring spheres e, so that it touches one or both 
of the two spheres e, between which it is placed, and it will 
be turned in an opposite direction to that in which the sphere in 
— with it turns when rolling in the groove in the fixed circular 
track a. 

In order to prevent accidents which might arise in the event of a 
turntable or turnbridge not being in the proper position when a 
train passes on to it, apparatus is applied for locking or securing the 
turntable or turnbridge when brought correctly into position, and 
signal apparatus is provided in order to indicate whether the turn- 
table or turnbridge is properly arranged. With these objects slid- 
ing bolts are employed, which are put in motion by means of an 
axis having at each end a winch handle; this axis is about the 
centre of the turntable or turnbridge, and is arranged to move 
sliding bolts in opposite directions so as to lock the table or 
bridge at both sides. At the same time the axis acts in the 
usual manner on and communicates motion to signal apparatus of 
the ordinary construction, and in such manner that the red or 
danger signal is shown when the bridge or turntable is not ina con- 
dition to receive a train, which signal will only be changed to the 
white or safety signal when the sliding bolts have been moved into 
position to lock the table or bridge. 

The second part of the invention is shown by Figs. 3, 4, 5, and 6. 
In order to apply a system of spheres and wheels to a slip, in place 
of the ordinary arrangements for supporting the carriage of a slip, a 
rail a, with a concave surface for the reception of the spheres e, e, is 
laid down the whole length of the slip; the section of such rail, 
shown at Fig. 4, is preferred to be like that described above for the 
fixed circular track. At the under side of the carriage d are fixed 
blocks, the under surface of each of which is formed with a groove 
corresponding with the one on the fixed rail a, and it is between these 
grooved surfaces that the spheres e, e, are received. The spheres e, e, 
are kept apart by meaus of wheels m on parallel axles 2, i, which 
are retained at equal distances apart by means of endless chains n, n. 
On each axle there are three wheels, ove, m, in the centre, which 
comes in the space between the neighbouring spleres e, e, so as to 
keep them equally spaced, and the other two wheels c, c, on each 
axle are applied near the ends of the axle, 

In using this arrangement of slip a ship or vessel is received on 
to the platform or carriage d, and the ship or vessel, and the plat- 
form or surface d, and the sets of spheres and apparatus, are arranged 
in such mauner that the platform d, having passed off one set and 


passed on to another set, the first set descends, and so on; or, in 


place of thus working a slip, the sets of spheres are arranged as 


shown in Figs. 5 and 6, in which case a ship or vessel is received on 
to one, two, or more sets of spheres, and fastened thereon, in which 
case, each set of spheres acts as a separate carriage; but when two 
or more are used, they together act as one carriage, which, with the 


vessel thereon, are drawn up the slip. 
The set of spheres which work with each block, as shown in Fig. 


5, act with their endless chain of wheels as if the whole formed one 
endless chain, some of the spheres and wheels being at all times 
| under the block, while others are within the hollow passage through- 
the block, and the spheres, as they come towards one end of the 
block, rise off the fixed rail, and ,pass into the interior of the block, 
while others, as they come towards the other end of the block, 











TURNTABLES. 


FIC. 3.£. 





descendfon'‘to the fixed rail, and thus there is a constant circulation 
of the spheres into, from, and under the blocks. 

The outer wheels of the endless chains come into action when the 
spheres rise off the fixed rails,and there are two parallel rails or 
ways to receive them in the block, one on each side of the grooved 
way in which the spheres move when they are off the fixed rail. 








AmericAN MatertaLor War.—Mr. Stanton states that during the 
past year the army has been supplied with 1,577 field, siege, and 
seacoast cannon; with carriages, caissons, and other implements ; 
1,082,841 muskets and rifles for foot soldiers ; 282,389 carbines and 
pistols for mounted troops ; 1,295,600 cannon balls and shells ; 
48,719,862 pounds of lead and lead bullets; 1,435,046 cartridges for 
artillery ; 259,022,216 cartridges for small arms; 347,276,470 per- 
cussion caps ; 3,925,369 friction primers; 5,764,768 pounds gun- 
powder; 919,676 sets of accoutrements for men; 94,670 sets of 
accoutrements for cavalry horses ; and 3,281 sets of artillery harness, 
each set for two horses. ‘These articles cost the nation 42,313,630 dols. 
The secretary remarks that ‘‘ our madufacturers excel those of Europe 
so much in arms and ammunition that our soldiers are no longer 
willing to use those which have been imported.” Also, he adds, 
“the efforts made during the war to extend and improve the menu- 
facture of arms and munitions have resulted in discoveries of great 
importance to the céuntry, in peace as well as war. Among the 
arts thus improved is the manufacture of wrought iron, now rival- 
ling the qualities of iron of Sweden, Norway, and England. This 
country, until the present year, has depended upon those countries 
for material to make gun barrels, barrel bits, car-wheel tires, and 
other articles requiring iron of fine quality. Iron of our own pro- 
duction is now superior to that obtained abroad.” 

TeLecrarnic Proeress.—Among the land lines recently esta- 
dlished or in progress, one of the most noteworthy is the line from 
New York to San Francisco, on the Pacific, 4,400 miles in length. It 
passes via Sacramento by the Salt Lake City to St. Louis, through 
an entirely uninhabited country, through primeval forests, over 
mountain ridges, and across boundless prairies, and is one of the 
most remarkable instances of human energy and perseverance which 
the history even of the telegraph can furnish. Nor has its comple- 
tion been unrewarded, for the use of the line by the public is so 
extensive as to render it the most profitable of all telegraphic under- 
takings. Additional wires are already demandeé, and extensionsare 
going on from San Francisco to continue the communication on the 
South to Mexico, and on the North to British Columbia. 
A line to British Columbia on English territory is also 
shortly about to be commenced, which will take a direct 
course from Canada through the Punch Bowl Pass of the 
Rocky Mountains, and onward to Vancouver Island. Russia has 
also a line in rapid progress through Siberia, with the ultimate 
intention of reaching the Pacific Coast of America by way of Kams- 
chatka and by a series of cables from thence connecting the Aleutian 
Islands and the two continents. This system is complete as far as 
Omsk, in Siberia. Estafettes regularly run between the Pekin and 
the telegraph stations of this line in Asiatic Russia, and the Russians 
are strenuously exerting themselves to establish communication 
direct, both with China and Japan, as Well as with America, A 
few more years will doubtless find this country in daily telegraphic 
communication with India, China, Japan, New Zealand, and 
Australia. ‘he telegraph convention between Turkey and Persia 
has been signed on the basis of the convention of Brussels. Special 
advantage is conferred on the new telegraph line to India. 

Prorection FRoM Firt.—A closer examination yesterday of the 
track of the recent fire in Wood-street shows in a striking manner 
how much it was confired to a class of buildings the interior 
arrangements and means of communication of which appear to have 
been made in defiance or in ignorance of the principles which now 
regulate such matters, under the operation of the Metropolitan 
Building Act. ‘Ihe warehouses and offices which have perished 
seem to have been separated from each other by thin lath and plaster 
partitions for the most part, and only in one instance was there an 
iron door between one part of the interior of the same building and 
another, such as is now commonly used, and made imperative, 
indeed, in the construction of warehouses as an invaluable means of 
shutting off communication in cases of fire. That iron door, too, 
which remains uninjured would have been completely effectual 
in arresting the flames in that direction bad they not pene- 
trated by a vulnerable point into the part of the building 
which is protected. The use of iron for safety against fire was 
most conclusively proved by a very remarkable circumstance. 
The large and handsome warehouses of Messrs. J. and R. 
Morley, situate at the corner of Gresham and Wood streets, 
overlooked by a large window on the ground floor at the back of 
the little court in which the fire originated, and to which it was 
at first confined. This large window was protected on the outside 
by arevolving iron shutter, and that more against robbery than fire. 
On this occasion for some time the flames played fiercely, but harm- 
lessly about the outside of the window, so guarded by the iron 
shutier. Had they once entered Messrs. Morley’s premises at that 
point, the stock stored inside, and estimated at from £250,000 to 
£300,000, would inevitably have been destroyed, if, indeed, the 
devastation would have ended in that one vast pile of buildings. 
Upon such a slender condition of safety did property almost fabulous 
in value and belonging to a single tirm depend in this case."— 
Times, 22nd December, 1863. [We may add that the revolving iron 
shutter that arrested this fire was manufactured in 1849, y Messrs. 
Bunnett and Co., the patentees, 17, Queen-street, City.—Eb. E.] 
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RUNKEL’S MARINE STEAM 
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Fia.1 represents a longitudinal vertical section of a marine 
governor, by Mark Runkel, of New York; Fig. 2 is a transverse 
vertical central section of the same, the plane of section being indi- 


cated by the line y, y, Fig. 1. ‘I'he object of this invention is to 
make an ordinary pendulum or ball governor available for marine 
engines, aud to arrange the same so that the rolling and pitching of 
the vessel has no disturbing influence on the action of the said 
governors. The invention consists in combining with an ordinary 
pendulum or ball governor a univers«] joint or gimbal, in such a 
manner that the governor will place itself always in a vertical posi- 
tion, independent of the rolling or pitching motion of the ship; and 
that, in consequence of this arrangement, the action of the governor 
will be equally sure and correct in a rough and in a smooth sea 
The invention consists, also, in the arrangement of three bevel 
wheels, une on the driving shaft, one on one of the fulcrum pins of 
the gimbal, and one on the top of the spindle of the governor, in 
such relation to each other, and to the gimbal from which the 
governor is suspended, that tke correct position of said wheels to 
each other is not disturbed by the motion of the vessel and 
consequent oscillating motions of the governor and frames 
to which the wheels are attached. The invention con- 
sists, further, in arranging the rising and falling rod within 
the spindle of the governor, in such relation to the gimbal 
that when the balls assume their mean position corresponding to 
the mean speed of the engine, the top of said rod coincides with the 
common centre of the gimbal, and consequently the motion of the 
vessel and consequent oscillating motions of the governor have no 
influence on the position of the throttle valve. The invention con- 
sists, finally, in placing the rod which transmits the motion of the 
balls to the valve loosely on the top of the rising and falling rod, 
leaving the latter perfectly free to accommodate itself to the varying 
position of the vessel without disturbing its connection with said 
rod. 
A represents an ordinary pendulum governor, the balls B' of 
which are suspended from arms a, and these arms connect by links 6 
with a sleeve c, which is placed loosely on a hollow spindle d; a pin 
e connects this sleeve to the rod f, which rises and falls in the hollow 
spindle d as the balls fly out or sink down according to the quicker 
or slower motion of the engine, The spindle d of the governor is 
suspended inaframe B, which is provided with two projecting 
arms g that hang on pivots h, h!; these pivots are firmly inserted 
into a frame C, one opposite the other, and said frame is suspended 
at points opposite to each other, and exactly between the pivots 
h, hh from a pivot i and from the driving shaft 7, having its bearing 
in the other end of said frame. This frame is firmly bolted to some 
part of the engine or the vessel, and it supports the governor. 

The driving shaft 7 carries the bevel wheel E, which gears into 
another bevel wheel F secured to the pivot i, from which the frame 
B is suspended, and through this bevel wheel motion is imparted 
to a third bevel wheel G secured to the top of the spindle d. It 
will be noticed that when the frame D oscillates, its centre of 
oscillation coincides with the centre of the bevel wheel E, and 
consequently the wheel F will always remain in gear with said 
wheel independent of the position of the frame D, and in the same 
manner the frame B oscillates on a centre which coincides with the 
centre of the wheel F, and the oscillations of said wheels, 
therefore, will not be able to disturb the correct position of the two 
wheels F and G in relation to each other, and the governor being 
suspended from the frames B, C, D, arranged like a gimbal, is at 
liberty to place itself always in a vertical position ; and it will, 
therefore, by its inherent gravity, maintain its vertical position in- 
dependent of the rolling and pitching of the vessel. It will act 
with equal correctness in a smooth and in a rough sea. 

The rod f, which works within the hollow spindled, is made of such 
alength that its top coincides with the universal centre of the 
gimbal when the balls have assnmed their normal position, and by 
this means the oscillations of the governor caused by the rolling 
and pitching of the ship have no disturbing effect on the position of 
the throttle valve. 

The motions of the rising and falling rod f are transmitted to the 
throttle valve by means of a rod /, which rests loosely on the top of 
the rod /; being depressed by means of a weight or spring, its lower 
end is flattened out, so that it offers a broad bearing for the top end 
of the rod f, and that it is not liable to be thrown off of the rod 
by the motions of the ship, and consequent swinging or oscillating 
motions of the governor. The two rods f and/ might, however, 

connected to each other by a ball-and-socket joint, or in any 
other permanent manner; but it is obvious that by placing the rod / 
loosely on the top of the rod f, all the labour which would otherwise 
be required for the purpose of effecting the connection is saved. 





THE ACHILLES. 


Tue attempts made at noon on Wednesday week to launch the 
fron frigate Achilles were unsuccessful, in consequence of the tide 
not rising sufficiently high in the dock to float a vessel of her ton- 
nage and dimensions. Shortly after 11 o'clock p.m. she was found 
to be afloat, and, after waiting some short time longer for the tide to 
rise sufficiently high to enable her to clear the blocks, Mr. Lang, the 
master shipbuilder, gave directions for her to be hauled out of the 
dock in which she has been constructed into the harbour. Five 
steamers, which had been in waiting some hours with their steam 
up, immediately took her in tow; and, the capstans being at the 
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same time manned, the Achilles was successfully floated out of dock 
into the stream. As soon as she had cleared the dock a mishap 
occurred which created the greatest alarm for the safety of the ship. 
Near the entrance of the dock there is a bank of mud and sand, and 
in consequence of the length of time the Achilles has been in dock, 
and the impossibility of removing the caisson, this bank had 
increased in extent. At the moment the Achilles cleared the dock 
the tide, which at that part of the harbour is always of great force, 
caught her broadside, and forced her round on the sandbank, where 
she grounded. At this time the tide had ceased flowing, and the 
most lively fears were entertained that with a falling tide it would 
be impossible to ease her off. Nothwithstanding the united exertions 
of the five steamers, the Achilles at first defied all attemp's to move 
her, and it was only by the exertions of several hundred men, who 
manned the capstans in the floating shear-hulk in the middle of the 
harbour, and the full steaming of the tugs, that she ultimately got 
safely off the bank and moored alongside the Chatham hulk. The 
Achilles is the first of the large iron vessels, destived hereafter to 
take a conspicuous part in our future navy, which has been built at 
a royal dockyard—the whole of the squadron of ironclads now afloat, 
including the Minotaur, Warrior, Black Prince, Defence, &c., having 
been built for the Government at private establishments. This 
experiment, therefore, on the part of the Admiralty of constructing 
iron vessels at the public dockyards is watched with the keenest 
interest. Notwithstanding all that has been said to the contrary, 
the Achilles has been built more expeditiously — everything 
taken into consideration — than any of the squadron of iron- 
clads which have preceded her. The order for building the 
Achilles, together with the sheer draught and drawings, arrived 
at Chatham dockyard in the month of April, 1861, It was not, 
however, until the September following that the first iron plate for 
the vessel was laid in the dock, the interval between having been 
taken up in preparing and fixing the enormous machines required 
for bending, slotting, and otherwise preparing the armour plates and 
other portions of the ironwork of a ship of the dimensions of the 
Achilles—not a single machine for iron shipbuilding being at that 
time in the dockyard, Shortly after the commencement of the 
Achilles active operations on that vessel were, in a measure, sus- 
pended, in consequence of an order from the Admiralty for the 
construction of the iron-clad frigate Royal Oak, which was built, 
completed, fully equipped, and sent to sea from Chatham in eighteen 
months. The first armour plate was bolted to the sides of the 
Achilles on the 5th of February last, and since then she has received 
upwards of 1,200 tons of armour plating, the Achilles being the first 
iron vessel launched with the whole of her armour plating complete 
from stem to stern. The dimensions of the Achilles are slightly 
in excess of the Warrior, while her length is only a few feet below 
that of the Minotaur, recently launched from the yard of the Thames 
Ironwork Company. She is 385ft. 9in. in length, 58ft. 3}in. breadth 
of beam, and her burden is 6,080 tons. Instead of being covered 
with armour plating only on her broadsides, as is the case with 
the Warrior, Black Prince, and Defence, the Achilles carries her 
shield plates right round the ship, from stem to stern, the total 
number of armour plates bolted to her sides being 356. Notwith- 
standing the additional 500 tons of plating she carries, as compared 
with the Warrior, she has a light, buoyant appearance in the water, 
and, although her displacement is calculated at nearly 10,000 tons, 
her launching draught was only 20ft. and a few inches. The whole 
of her broadside plates are 4}in. in thickness, and are of rolled iron, 
from the Parkgate Works, Yorkshire. ‘lowards the stem and stern 
the plates have a tapering form, until a minimum thickness of 2}in. 
is obtained. The plates under the counter and buttock are of this 
thickness, and were manufactured by Messrs. John Brown and Co., 
Atlas Works, Sheffield. The operation of bending the plates to fit 
this portion of the exterior of the frigate was attended with consi- 
derable difficulty, in consequence of the peculiar shape of the 
rounded stern, and taxed the skill and ingenuity of all concerned. 
For a length of 200ft. on each broadside the armour plates are 
carried up to the floor of the fighting or weather deck. An 
armoar-plated bulkhead, one of which is ploced fore and aft, 
runs across the gun deck, and consequently encloses this portion 
of the vessel, in which nearly the whole of the guns are placed, as a 
shot-proof battery, the armour bulkhead preventing the fire from an 
enemy's guns raking the vessel fore and aft. On each side, fore and 
aft of the armour bulkheads, the armour plates are only required to 
be carried as high as the floor of the main deck. The Achilles is 
pierced to carry 46 guus op her main deck, with four Armstrong 
pivots fore and aft on her weather deck, but it is probable that her 
armament will not exceed, in the aggregate, 34 guns. Her port- 
sills, which are enclosed with gun-metal lids, are very small, their 
dimensions being 3it. 8in. by Ift. lliv, On the inside they are 
embrasured, which will enable the guns to have a play of at least 
90 deg. in each direction. At her load draught of water her port- 
sills will be 9ft. Gin. above the water. The Achilles is constructed 
with two horizontal keels overlapping each other, with a vertical 
keel 8ft. Gin. in depth, and a box keelson 2ft. Gin. deep above the 
water-tight bottom. This form of construction, while it lessens 
the chance of accidents to her botiom, will also enable water 
ballast to be added so as to alter the vessel to any trim, should that 
hereafter be necessary. The Achilles is constructed on a 2ft. flatter 
section than the Warrior, which enables her engines and boilers to 
be placed lower in the vessel. This will very materially lessen any 
attempts to roll, which will be still further prevented by two bilge 
keels, 12ft. apart, running the whole lengtlt of her broadsides, on 
each side of the hull. In solidity of parts aud strength of materials 





the Achilles is believed to surpass every iron ship yet constructed, 
no expense either of time, labour, or outlay having been spared by 
the Admiralty to render her in all respects perfect. In proof of the 
enormous strength with which every portion of the mass of iron and 
timber which form her hull have been put together it may be men- 
tioned that on being launched the most accurate tests failed 
to detect any “ break,” even to the minute fraction of an inch, 
in her. For a length of 220ft., her sides, are 3ft. lin. in 
thickness, which is made up of I4in. of iron rib-fram- 
ing, the iron skin plates three quarters of an inch in 
thickness at the stoutest part, 18in. of teak timber plank- 
ing, aud finally the 4}in. armour plates. In the remaining 
rtions of the stem and stern the thickness of the sides graduall 

essens, until a minimum thickness of ft. 1lin. of iron and teak 
obtained. The large iron ribs are each 3ft. 8in. apart, and between 
these are numerous smaller frames, the whole of which are rivetted 
to the vertical keel. Binding the whole together in one solid mass 
of ironwork are twelve longitudinals, six on each side running the 
entire length of the vessel. Additional strength is also obtained by 
means of the iron deck beams, which carry the iron deck plates. On 
the main deck the beams are Ift. 4in. in thickness, on the 
lower deck Ift. 3in., and on the upper deck J2jin. All the decks 
are exceedingly lofty, the height from the lower deck to the main 
deck being 9it. 2in., deducting breadth of deck beams, that from the 
main the upper deck 7ft. 10in., and the height from the floor to the 
lower deck beams 21ft. At present it is undecided whether 
she will be fitted with a rifle tower on her upper deck. 
In order to move such an enormous mass through the 
water at a speed of at least fourteen knots, equal to 
sixteen statute miles per hour, the Achilles is to be supplied with 
engines of 1,250 (nominal) horse power, but, in reality, capable of 
being worked up to double thatforce. Her engines are being now 
fitted on board by Messrs. John Penn and Sons. Her screw is four 
bladed, and, in consequence of there being no screw well to the 
Achilles, it will not be possible to lift the propeller during the time 
the vessel is not under steam. She will be fitted with four masts, 
and, as these are intended to be square rigged, the Achilles will 
spread an enormous extent of canvas to the wind, although it is 
probable that her rig will detract from her steaming qualities as 
much asa knot an hour. There is stowage on board for about 1,000 
tons of coals, which will be about sufficient for ten days’ consump- 
tion, constant steaming. The stem of the Achilles projects but a 
short distance beneath the water, so that it is not probable she will 
ever be used as a steamram. Sheis to be prepared for sea with all 
despatch, but at least four months will elapse before she will be 
ready to hoist the pennant. 








Tue Acapemy or Scrences.—Tive Academy of Sciences held its 
annual sitting yesterday at the Institute, M. Velpeau presiding. An 
historical eulogium of André Duméril was read by M. Fiourens, the 
perpeiual secretary, and a notice on the life and works of Kepler by 
M. Bertrand. The grand prizes for mathematics proposed at the 
competitions of 1848, 1854, and 1856, and all put off to 1863, were 
not awarded, but an encouragement of 1,(0Uf. was given to the 
author of one paper, and the 2,0v0f, remaining disposable was 
awarded to M. Edouard Desains, author of a paper on capillar 
attraction. The prize for experimental physiology was given to td 
Moreau. For medicine and surgery the Academy awarded to M. 
Chassaignac a prize of 2,500f, and to M. Bourdon, M. Cahen, M, 
Debout, and M. Gaillos an honourable mention, with 1,500f. for vach. 
A prize of 2,500f. was given to M. Grimaux de Caux for his work 
“On the Supply of Water to Towns and Rural Habitations;” a 
prize of 2,500f. to M. Guignet for the preparation of a non-injurious 
green for printing on tissues; and a recompense of 1,500f. to M. 
Bouffé, for having discovered a substitute for arsenical green in the 
manufacture of artificial flowers. ‘The Cuvier prize was awarded to 
Sir Roderick Murchison, correspondent of the section of Geology 
aud Mineralogy.—Galignani. 

New Great Seat Parent Orrice aAnp Linrary.—The Commis- 
sioners of Patents having so long neglected to provide accommoda- 
tion either for their own officers or the public, although it is stated 
that they have over £250,000 of surplus fees in hand, and that this 
amount is rapidly increasing each year, an influential joint-stock 
company, with limited liability, has been projected for providing the 
requisite buildings. Mr. Thomas Webster, F.R.S., the patent-law 
barrister, is amongst the principal promoters. The necessary Par- 
liamentary notices for enabling the site to be acquired has been 
given. A special meeting of the Inventors’ Institute was held on 
Thursday evening for considering the subject, Mr. Hume Williams, 
barrister-at-law, presiding; and it was resolved that it is desirable 
that steps should be taken for providing a patent office, conference 
and arbitration rooms, reading-rooms, library, and all requisite 
appurtenances, and that a joint-stock company, with limited liability, 
was the best means of carrying out the object. Mr. Webster, who 
had been invited to attend, explained that a site had been selected, a 
provisional committee formed to carry out the project, and that it 
was not unreasonable to anticipate that if they erected a building 
suited to the purposes intended, the Government would be glad to 
adopt so much of it as was required for public purposes, giving the 
proprietors a good remuneration for their outlay, while the private 
portion would return large profits. He believed that such an estab- 
lishment would ultimately become a mart for the sale of inventions, 
and would be a boon both to inventors and the public. We under- 
stand that the site chosen will include the premises at present 
occupied (the officers being, as was justly observed, located in un- 
comfortable cells, and the library limited to a narrow subterraneous 
passage) by the Commissioners of Patent, and that the prospectus of 
the enterprise will be ready early in the ensuing year. The Inven- 
tors’ Institute have promised to afford an opportunity to their mem- 
bers to consider the prospectus as soon as issued, in order that it may 
have the formal recommendation or otherwise of the council of that 
body.—Mining Journal. 

Coat in Lnpta.—The only coalfield of any considerable extent 
known at present is that of Ranigunj or Damooda, near Burdwan in 
Bengal, covering an area of about 500 square miles. ‘here are 
some fifty collieries in this field, producing yearly on an average 
about 300,000 tons of coal. The description produced is a variety of 
non-coking bituminous coal; but one great objection to that worked 
in the Damooda field is the presence of iron pyrites, and its conse- 
quent liability to spontaneous combustion, which render it particu- 
larly untitted for steamships. ‘The broadest seam yet discovered is 
at Kasta, where the bed is 35ft. thick. Next in importance to the 
Ranigunj field are the Nerbudda coal deposits. They are supposed 
to extend over an area of fully 300 square miles; but their distance 
at present from any available market makes the out turn but of little 
practical use. As, however, iron ore is found to exist in the same 
locality, the coal will prove serviceable for smelting purposes, and 
will thus enhance the value of the iron mines. The best coal is 
found at a spot called Mopani, where the beds have an average 
thickness of from 7ft. to 8ft. A company has already been formed 
for working these coal and iron deposits, and we have no doubt that 
as the railway pro:resses towards that part of India, the Nerbudda 
coalfields will afford an ample supply, at a fair profit, to the 
important line which in two or three years we may hope to see com- 

leted as far asJubblepore. No workable coal has been found in the 
Punjab or North-western Provinces; a few patches of lignite onl 
have been met with. In Scindeasmall mine was opened in the Lyn 
Valley in 1856, by the railway company there; but, owing to its 
irregularity and probable want of sufficient age, it was abandoned. 
Neither in the Bombay nor Madras Presidencies, nor in the Nizam'’s 
dominions, is coal known to exist; and the few black shales met with 
on the Godavery, which areincapable of combustion, cannot besaid to 
come under the denomination of coal. The entire quantity supplied 
annually by the Ranigunj, Rewab, Nerbudda, and other Indian 
coalfields, does not exceed 400,000 tons. The Bombay Presidency 
a now, we believe, undergoing for the first time a geological ex- 
mination on a systematic scale; but the strata known to prevail 
over the greater part of its surface precludes the idea of any good cr 
workable coal being found.—7imes of India, 
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CHARING-CROSS RAILWAY-BRIDGE. 


Dvrrme the last few days a series of interesting tests have been | 


made by Captain Tyler, R E., on the strength of this great viaduct, 
previous to the sanction of the Board of Trade being given to the 
opening of the line for public traffic on the first of the present year. 

As the works are now quite finished, the Thames Bridge, the 
largest and most interesting feature of the line, begins to show 
itself to great advantage—its magnificent size and width rendering 
it au imposing object from the river, while the open trellis work of 
the superstructure, and the ample waterways the use of cylinder 
piers afford, give it an appearance of greater lightness than is usual 
wth bridges of the purely girder form. 

Looking at it only from the river, it is certainly to be regretted 
that the brick piers formerly carrying the suspension bridge have 
been allowed to remain, But here, as in most great uudertakings, 
compromises between appearances and economy have taken place, and 
in this instance economy was greatly on the side of retaining the 
brick piers. Yet, while retaining these below, we do not at all see 
the advantage of the mass of brick and stonework wherewith they 
are overtopped above. Mr. Hawkshaw, whose design the bridge is, 
would have done better had he trusted to the purely mechanical and 
practical nature of the structure, relieved only by the colour in which 
it is now being painted, which, with the lines of gilt bosses and 
handsome candelabra surmounting the piers, appear far more suit- 
able decorations than heavy circular cornices for a bridge dependent 
for its effect on its good and simple construction, and not on any 
recognised architectural features. 

But it isas au engineering work chiefly that the bridge is best worth 
notice, and presents some very curious feaiures, ove of these being 
the enor.nous strength concentrated both in the cylinder piers and 
in the girders in the smallest compass. To understand this it is 
necessary to call to mind that in the usual practice of building brick 
or stone foundations the weight of the superstructure is spread over 
avery large surface, whereas with these cylinder piers it is all 
brought within two areas of not more than L4ft. diameter each. To 
make up for this difference in extent, the depth to which the 
cylinder foundations are carried is far greater than the brick piers — 
for while the latter are made to rest on the top of the clay, the 
cylinders go 2vft. into the clay, being sunk on an average 40ft. 
below low water, thus obtaining for the column of brickwork built 
insid: them afterwards a foundation as solid as rock itself. and one 
not likely to be disturbed by any changes which may occur in the 
bed of the river by the scour, which may be expected from the 
formation of the Thames Embankment, the scour being a source of 
evil which has hitherto proved fatal to the foundations of nearly all 
our metropolitan bridges. Again, with the superstructure, it is 
usual t» have one main girder to half a line of way; or at least one 
girder to each line, and to brace them together overhead as well 
as below, to form of the whole a kind of skeleton tube. But in this 
case it was necessary that there should not be avy obstruction 
between the lines of way, as points and crossings are required on 
very many parts of the bridge; therefore only two girders could be 
used to do what eight, or, at least, four, have hitherto been employed 
to effect. Two girders here carry four lines of way, and as this causes 
them to be 50ft. apart, overhead bracing becomes also impracticable, 
so that they had to be constru ted of sufficient lateral stiffuess to 
depend on themselves alone, and of sufficient) strength to carry the 
public footpaths outside, as well as the four lines of way within; 
hence it happensthat a = cugh the span is moderate, 154ft., yet the 
quantity of metal requir: in each of these girders amounts to 200 
tuns, aud the skilful way it has been massed together to afford 
the requisite strength, aud yet give little indication of it in its 
light aud almost elegant appearance, is certainly unsurpassed, 

The result of the tes. . pplied has proved most satisfactory 
When loaded from end ty end on each of the four lines of way with 
engines and trucks purposely filled with stone and iron, so as to 
weigh four tons per foot, the greatest amount of deflection in any 
girder was not more than three-quarters of aninch, and in the cross 

irders less than a quarter of an inch, and the amount of vibration 
po the ruoning off and on was all but imperceptible. 

To this satisfactury result the quality of the workmanship has 
tended in a large degree, the contractors, Messrs. Cochrane and 
Co., for this and all the other bridges on the line, having aided Mr, 
Hawkshaw materially in this design of using two girders only to 
support such enormous strains, by at once abandoning the rough 
and unskilful way of constructing girders with plates punched and 
sheared by hand, and substitu‘ing in its stead machinery designed 
for the purpose of drilling and planing the plates in the most 
accurate manner. It is not too much to state that the accurate and 
finished character of the work in this bridge has since caused 
almost a revolution in the construction of wrought iron beams of 
magnitude. 

Great praise is also due to the contractors for the skilful manner 
in which the actual work of erecting the bridge has been carried 
out, not a single fatal accident having occurred during its progress. 
All the other bridges on the line have been tested by the (tovern- 
ment inspector with similar severity, and with the same satisfactory 
resulte as to proof of strength. 


AGRICULTURAL LOCOMOTIVE ENGINES. 


A mertina was held, on Monday last, of the Board of Way- 
wardens of the Faversham district (Kent), to consider a resolution 
which had been previously moved, for prohibiting the use of trac- 
o- and other self-moving steam engines upon the roads of the 

istrict. 

The Rev. G. B. Moore, chairman, read the yesolution, of which 
notice had been given at the last meeting. 

The Clerk: In accordance with the instructions of the Board I 
forwarded a copy of that resolution to each of the owners of trac- 


tion engines in this neighbourhood, several of whom, I believe, are | 


now here, I also communicated with Captain Ruxton, who has 
supplied me with the names of all the persons using traction engines 
in this district. 

Mr, Carter: At the last meeting I gave notice of my intention to 
bring forward the resolution just read, as I have felt, from personal 
experience, that, with the present state of our roads, they are not 
in a condition to receive these engines. Our roads, as is well 
known, are too narrow to allow carriages to pass these engines with 
safety. Asa waywarden, having a seat at this boare, [am bound 
to see that the public are not inconvenienced,which | maintain is the 
ease at present by theuseof these engines, as our roads are altogether 


too narrow to allow them to pass ordinary vehicles with safety. My | 
resolution, therefore, if carried, will remove the responsibility of | 
I consider that there is no necessity | 


their use from our shoulders. 
for me to any longer take up the time of the meeting, and, there- 
fore, I will simply propose the resolution of which I have given 
notice, 

Mr. Eley suggested that it would be desirable to call on the 
owners of the engines—many of whom were present—to make any 
remarks they pleased before the board discussed the matter. 

The Chairman: We can’t call on them until you state what you 


propose to do; I would therefore suggest that the resolution should | 


be duly moved and seconded, after which the owners of the engines 
could make any explanations they thought proper. 

Mr. ‘l'wopeny: Yes, that seems to be the best course. 

Mr. Jarman (who was almost inaudible) said he should second 
Mr. Carter's resolution, knowing that the use of the locomotives on 
their roads was attended with great inconvenience. 


Mr. Jas, Lake: As one of the first and the oldest of the agricul- | 


turists who have used steam in this part of the country, it devolves 
on me to say a few words against the resolution now proposed, I 
altogether dispute the conclusions arrived at in respect of the neces- 
sity existing for the adoption of the measure proposed. 
they prove one single accident to have occurred from these engines 
during the five years they have been used here on the roads? If 
they can’t do that, why the whole thing falls to the ground. 

Mr. Carter: Yes I can. There is a case of my own, where one 


I ask, can | 


of my horses and a cart leaped over a hedge on the passing of one 
of these engines. 

Mr. Lake: I submit that although there was an accident, yet it 
| was in no respect a serious one. On the same principle you might 
| put down railways, if you could, because there have been far greater 
numbers killed on railways while crossing the line, and on other 
occasions, but yet no attempt has been made to put railways down. 
I must say I was literally surprised and astonished when | read the 
terms of the resolution intended to be proposed, and put on. my 
spectacles to ascertain whether I was reading correctly. I say I 
was really surprised that in this the 19th century auy attempt 
| should be made to put down steam engines and steam cultiva 
| tion, and to put an end to the use of these engines, for, bear 
this in mind, if your resolution is passed, it will have the 
effect of entirely putting down steam cultivation in this part 
of England. Depend upon it the danger from these engines 
on the roads is more apparent than real. The issue you are 
called on to decides none other than this—Shall cultivation by meaus 
of steam cease or not? The engines only pass along over the roads 
at the rate of two miles per hour, and what danger can there be in 
that? If it is to be insisted on that these engines shall only travel 
by night, then, I maintain, that the danger is much greater at night 
than by day. If those gentlemen who appear to be so patriotic had 
clubbed together and bought a steam traction engine for the farmers 
they would havedone avast deal more good than they are now doing in 
trying to put down the use of these engines, and with them steam culti- 
vation. Let us see what is thought of these engines, and what they 
are dcing in other places. I have here a copy of the Times, with 
something under the head of * Naval and Military Intelligence,” 
(Paragraph read). Now, gentlemen, it has been said that these 
engines injure the road, and I own that they do so where they are 
constantly going backward and forward over the same road, but 
where they go over roads only about once in six weeks no injury 
can arise but what there is ample time to repair. 

Mr. Carter: | happen to know a neighbourhood where these 
engines go daily. 
use on the public roads, but what I say is that our roads are not fit 
for them, and if you use traction engines you must make up your 
minds to have your roads widened. At all events the public cannot 
say that they are now properly protected so long as we allow these 
traction engines to use the roads in their present condition. 


of agricultural locomotives working in this district for the conside 
tion you have shown us in requestinz our attendance here to-day 


any notice, applied to Sir George Grey to prohibit these evgines from 
working on auy of their roads except between the hours of ten and 
seven at night. 


Ashford for three years. Au entire stop has thus been put not only 
to agricultural locomotive eugines, but also to ploughing by steam 
power in that district, as it is impossible to remove the large 
engines required for this 
slight experience will convince the most sceptical of the 
difficulties attending the removal of an engine from a wet 
field by lamplight, independent of the serious 
must ensue when the ploughing has been completed, at say, 
ten o'clock in the morning; their men must remain 
idle the rest of the day, as should they dare only to cross the road 
on their way to another field before 10 o’clock at night the owner 
of the enziue is liable to be summoned before the magistrates and 
fined £5 for the offeuce. If there be danger in using these engines 
daylight must lessen and darkness add to it. As to the roads being 
tov narrow, the engines are not so wide as the thrashing machines 
they drag behind them, which must still travel the roads if drawn 
by horses. I am of opinion that should the present low prices of 
corn continue a large portion of the poorer clay lands must go out 
of cultivation, unless the heavy expenses are reduced. 1 know what 
an important item horses form in these expenses and the daily in- 
creasing difliculty experienced in getting farm servants. The most 
effective way of reducing these expenses and difficulties is by the 
substitution of steam for horse power; and that this has been ac- 
complished as regards thrashing and cultivation is now generally 
admitted; and that it can be used economically on the road, L pur- 
pose to show by a comparison of the cost of removing 12 tons 
of material a distance of ten miles, the wagous returning empty 
—by, 
Steam v. Horse Power ON THE Roap, 

£s.d £38.d. 
Cost of 10-horse Cost of four teams 
power locomotive of horses and har- 
engine .......... 42000 NESS .ccc.. cece 5600 0 
Three wagons, 6in. Four wagons at £30 120 0 0 6800 0 
wheels, at £45.... 135 0 @ 555 0 9 


WORKING EXPENSES PER 
DaY. 


£s.d. £s.d, 





WORKING EXPENSES PER 
DAY. 


Keep of four teams 





Coal, 8 cwt. at Is. 080 of horses, including 
GOR: severcesss O96 stabling, &c , with 
Engine driver .... 050 wages of eight men 
Steersman .....-62. O30 at perday........ 2120 
One iabourer...... O26 Wagon grease .... 0 03 


Wear and tear for 

one day, estimated 

at 10 per cent. per 

ann., for 250 work- 

ing days, on £680 0 55 
Interest on capital 

for one day, at 5 for one day, at 5 

per cent. perann., per cent, per ann., 

for 250 working for 250 working 

| GayS ..eoceeeoeee O23 LILO! days ........... 0 29 305 


Wear and tear for 
one day, estimated 
at 20 per cent. per 
ann. for 250 work- 
ing days, on £555 090 
Interest on capital 











Cost of carting 12 tons ten miles by horse 

OWEE ce +> 66 se 1 06 es 

Cost of carting 12 tons ten miles by steam | ll 
e+) 


POWEP 2. <0 sc 00 60 so 8 


ve or 6d. per ton 
#305 { per = e. 
9 1 or 31. per ton 
5 per mile, 

Difference in favour of steam perday £1 8 8 
Total saving per annum of 250 days, £358, 

T am quite aware that a strong prejudice exists against steam on the 
roads. This has mainly arisen from due allowance not having been 
made for the difference in the effect produced on the horse and driver 
by the passing of an express train running at forty miles per 
hour parallel aud close to the road, as is the case for long distances 
between Sittingbourne and Faversham, and by passing an agricul- 
tural locomotive travelling at from two or three miles per hour, and 
which can be stopped in a minute by holding up the hand, should 
either the driver or any of his passengers, or the horse, show themselves 
in the least degree nervous or alarmed. The owners of seventeen of 


| these engines are in attendance here to-day, and if any suggestion | 


| can be made which would tend to allay any feeling that may exist 
against them, I know that it would be cheerfully carried out, and 
should any case occur where the men working with these engines 
neglect to do all in their power to assist any one in passing, either 
by stopping the engine if required, or by leading horses past, we 


steps to prevent arecurrence. Agricultural locomotive engines have 
| now been working successfully m this county for five years ; they 
| are rapidly superseding the portable engine, and those farmers who 

have employed the former will never (unless compelled) return to 
| the latter. The Society of Arts, in their list of premiums for the 
| session of 1863 and 1864, offer “A prize for the production of au 
| efficient agricultural steam engine capable of use on the farm and of 
| being made available for carrying farm produce and manure to or 
| from railway stations.” The judges of engines in their report of 
the Worcester Meeting of the Royal Agricultural Society, observe 
that “ traction engines, useful for azricuitura! purposes, are now be- 
ginning to take au important position, and we recommend that the 


class be recognised by the Society by the offering of a sum | 


of money for competition either at the next show or at 
| “some convenient previous date.” One hundred of these engines 








| greatest possible mischief to this neighbourhood. 


I say caudidly that I have uo objection to their | 


Mr. Thomas Aveling: I beg to thank you on behalf of the owners | 


I understand their request has been granted, | 
although a locomotive engine had not been seen in the town of | there were only three days the engine was not engaged. 


operation by horses, and a very | 


loss which | 


shall feel much obliged by the report of such case, and we will take | 


have now been manufactured by my firm. They are at work in 
India, Australia, the West Indies, and in most of the principal 
countries in Europe. They have been awarded the Prize Medal of 
the Great Exhibition, and four first-class foreign prize medals, during 
the last twelve months. From the foreguing statements it will, 1 
think, be clearly perceived that the want of an engine of this descrip- 
tion is universally acknowledged, and I am certain you will agree 
with me in saying thatit would be unwise and impolitic in the ex- 
treme to crush an invention which bids fair to prove so beueiicial to 
the agricultural interest, or to place any impediment in the way of 
its general adoption 

Mr. R. Lake, after requesting the Deputy Chairman (Mr. Carter) 
to read the resclution, sxid—I am perfectly at a loss to understand 
what can be your object in proposing such a resolution, and I regret 
excessively that a person in your position, and one so deeply 
interested in the prosperity of agriculture, can be under such 
a delusion in regard to this question. It is, I repeat, per- 
fectly astonishing that you, who are so interested in agri- 
culture, could be found to propose such a_ resolution. 
If this resolution should be allowed to pass—and I don’t for one 
moment believe it will pass—it will be the means of inflicting the 
These locomo- 
tives can’t, | contend, be anything like so dangerous as the trains on 
the railway, for there the danger is something awful. It is to me 
astounding that such a resolution should be agreed to, and I cannot 
bring myself to believe that it will. 

Mr. Carter: I maintain that I am as much interested in 
this as Mr. Lake. When I was sent here a waywarden I was 
so sent to represent those who sent me. Several gentlemen 
maintain that thess engines are dangerous, and therefore I felt it to 
be my duty to bring this subject forward. I state candidly that 1 
am not averse to the engines being used on our roads, provided the 
roads are suitable for them. But what I say is, that they are not 
fit. Therefore, if you decide on allowing these engines to be used, 
make up your miads to have new roads. You must not misinter- 
pret my feelings, because I do not object to their use, but only that 
the roads are not at present in a condition to allow of their being 
used. I am sent here to do my duty as waywarden, and I shall 
| continue to do so. 
| Mr, R. Lake: All I have to say is, don’t check the busy bee, but 
| spur on the drone. As Mr. Carter and others are so deeply inte- 
| rested in agriculture, why not have the roads widened ? 
| Mr. Palmer: I farm in the Isle of Sheppy. If we are not to be 
permitted to use these engines until the roads are widened, as Mr. 


and we appreciate this the more when we compare it with the | Carter proposes, I fear I shali not live to reap any of the advautages 
course taken by the authorities in the Ashford district, who, without | to be derived from their use. 


Mr. Wyles said he was the owner of an agricultural steam engine 
working in that ueighbourhood, and on his first having it he had 
orders forseven days’ work, and now he had so mech work that 
As the 

owner of three engives he might state that they had travelled since 
| harvest upwards of 1,210 miles, and had threshed 2\),00U quarters 
| of corn without the occurrence of a single accident. 
Mr. Curling said he had been the owner of a traction engine four 
years, and had never had one accident, although his engine had 
travelled several thousand miles. 
Mr. Pye wished to state that one of his engines was a ploughing 
engine weighing 12 tons, and therefore too heavy to be dragged by 
horses. He confessed he had met with an accident, but that was 
entirely to be attributed to travelling by night. If they wished to 
putastop to steam ploughiug they would do so by adopting the 
resolution, for steam ploughing was now more in demand than ever. 
Mr. Josiah Hall, as the owner of au engine working in the Isle of 
Sheppy, would remark that if the proviso of Mr. Carter were adopted 
to restrict the use of the engines till the roads were ready, they 
would have to wait many years before the roads in Sheppy were fit. 
Chere was no farmer but would admit the superiority of steam culti- 
vation, and with the dreadful competition they had to bear up 
against that was their only resource. He begged they would not 
inflict the same trammels as had been dove iu the Ashford district, 
but give every facility to the use of the traction engines. 
Mr. Maxted said, with him the question was—Are traction 
engiues a good or evil? He contended they were a vast good, and 
therefore they ought to be encouraged. His experience led him to 
the conclusion that the closer horses were brought to them the less 
likelihood was there of an accident. So far from the traction 
engines injuring the roads he contended they actually did them 
good, He did not believe that in the “garden of Eugland” they 
would do anything to retard the use of these engines, 
At the request of the Chairman the deputation of engine owners 
then withdrew. 
Mr. Eley said he thought that as the subject had been so 
thoroughly discussed there was no necessity tor them to avoid 
coming toa resolution. He would, however, only remark that, now 
that the English farmer was called upon to compete with the whole 
wor!d, they ought to see that nothing was done to retard the science 
of agriculture. Instead, therefore, of looking on with apathy, let 
let them do everything to aid it, and not put the drag on progress. 
He would, therefore, propose the following resolution as an amend- 
ment :— Whereas, a complaint has been made to the board of way- 
wardens that dinger has arisen to persons with horses aud 
carriages on the high roads from steam traction engines travelling 
thereon, and being fully convinced, as farmers, that it is of the 
greatest importance to give every encouragement to the adop- 
tion of steam as a valuable motive power for agricultural 
purposes, resolved, that this board considers it, would be 
most unwise to raise any obstacles to the use of traction 
engines in the Faversham highway district, but that it is expedient 
| that information be given to all owners of such engines that every 
| precaution be taken by the drivers and other persons to prevent 
accidents to passengers, horses, and carriages, as this board will 
deem it to be its duty under the authority vested by the 5th and 6th 
Will. LV, cap. 50, rigorously to enforce the full penalties in cases 
of wilful negligence or carelessness on the part of the drivers and 
others having the charge of such engine. 
Mr. Cobb seconded the amendment. 

| Mr. Carter moved that the passage of the traction engines should 
be restricted to between 10 at night and 7 in the morning. 

No one, however, seconded the c unter amendment. 

Mr. Palmer was inclined to move that they ought to insist on the 
traction engines being always moved by day, aud not by night. 

The resolution proposed by Mr. Eley was theu put, and on a divi- 
sion only two hauds were held up for the prohibition and more 
than fifty against it, Lord Harris, who is a large Kentish land- 
holder, voting with the latter. 








his Imperial Majesty by Messrs. Samuda, made her trial trip on 
Monday, with the Turkish Ambassador, M. Musurus, on board. 
The Taliah, for that is her name, left ‘Lilbury Fort about 12 o'clock, 
and proceeded at an extraordinary rate to the Nore, where her speed 
was tried at the measured mile, whe» the result attainel was:— 
| Against tide, 16°216 knots; with tide, 19'251 knots; giving an 
average of 17:75 knots, or 20} miles an hour. The Sultan may 
thus congratulate himself on possessing one of the swiftest vessels 
afloat. Her burden is over 1,100 tons. The engines, which are by 
Penn, are marvels of their kind, with a double set of boilers; the 
nominal horse-power is 350, but that indicated on Monday was 
2,700. The whole object of the vessel is speed. Spice is sacrificed 
tw machinery, and she is built on the finest possible lines. On tie 
return home she ran from the Nore to Blackwall (45 miles) in two 
hours and five minutes, the tide being part of the way agaist her. 
Her speed is that of an average railway train, and she rushes 
through the air at such a pace that it is not easy to keep a hai on, 
even in a calm. Messrs. Samuda and Penn may feel proud ot 
having constructed a yacht which is a credit to naval arciitecture. 
Her decorations will, of course, be of a very splendid descrip- 
| tion. Her hull is painted white, with a double gold cable running 
along it. 
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SOLAR ACTION. 


atom of universal matter towards every 
other atom has its grandest illustration in the divergence, from a 
tangential course, of all planetary matter towards the sun. Not 
only is every planet—our own earth, for examp!e—drawn into an 
orbit by the great central force of solar attraction, but even within 
the limits of the diameter of the earth matter is attracted with a 
force inversely as the square of its precise distance from the sun. 
The interplanetary attraction between the earth and the moon is 
governed by the same law, as is evidenced by the semi-diurnal lunar 
tide. The water of the sea, when the moon is in the zenith, is 
attracted more strongly than the mass of the earth, because ihe 
former is nearer thau the latter to the moon. When the moon is in 
the nadir, the water of the sea is attracted less than the mass of the 
earth, because its distance from the moon is greater. Calling the 
full exposure of any point in the sea to the direct action of the moon 
the lunar zenith, the water is then drawn up from the earth; and in 
the lunar nadir the earth is drawn away from the water; the result 
being two coincident lunar tides at diametrically opposite points of 
the globe; it being supposed that both points of greatest lunar 
action are in the sea. The earth, it is true, does not alter its dis- 
tance from the moon; but, nevertheless, the “fall” of the earth 
from its tangential course is the same as would resu't from its direct 
attraction by the moon, supposing there were uo tangeutial force to 
be considered. Taking the diameter of the e:rth, in round num- 
bers, as 8,000 miles, and its least distance from the moon as 240,000 
miles, the attraction of the moon, if represented by unity at the 
lunar nadir, would be 1:06777 at the zenith. Hence, the great com- 
parative height of the lunar tide, say three times higher than the 
solar tide. The sun attracts every particle of terrestrial matter with 
a force more than one thousand times greater than that of the moon, 
but the difference of force at the solar zenith and at the solar nadir is 
relatively very much less than the corresponding difference in the 
case of lunar attraction. If the attraction of the sun for the furthest 
part of the earth, or that in the solar nadir be represented by unity, 
that in the solar zenith will be but 1-000168. The atmosphere is 
necessurily affected by this difference of attractive force in the same 
manner as the water, although we have no means of measuring the 
atmospheric tide, inasmuch as, whatever its height, it cannot aff-ct 
the birometer. So, too, if in the open sea, a tidal wave of, say dft., 
be snperadded to the low-water depth of, say 1,000 fathoms, the 
weight of the additional 5ft. of water cannot act upon the bottom, 
because it is directly supported by the sun and moon. The truth 
wil! be, perhaps, more evident if the nadir tide be considered. 

What we have for convenience here termed the zenith and nadir 
tides, whether they be aqueous or atmospheric, and whether they 
be caused by the sun or by the moon, or, as is the case, 
by both acting together, differ from each other in one respect. 
We know that an axis of attractive force must proceed from 
every particle of the earth to every separate particle of the 
sun, the virtual convergence of the former being to the centre of the 
sun. If, instead of considering the whole earth, we confine our 
attention briefly to the atmosphere, it will appear that, on the side 
towards the sua, the particles of the air will be drawn together, and 
thus compressed upon each other; while on the side furthest from 
the sun, they will be drawn apart from each other. ‘his at least 
will be the result in a plane perpendicular to the planeof the ecliptic 
The compression in the former case results from the joiut action of 
solar attraction, the tangential motion of the earth, and terrestrial 
gravitation; and in the latter case—that of the solar nadir—the same 
joiut action causes the air to be partially rarefied. From the very 
direction of the force of solar attraction, the compressed air will not 
press more heavily upon the barometer; while in the solar nadir, 
the tendency to diminution in the apparent pressure of the air is ex- 
actly compensated by the attraction of the sun, virtually coincident 
with that of terrestrial gravitation. On neither side of the globe 
would the air be continuously compressed or continuously rarefied. 
Heat would be developed on the instant of compression, and a part 
of this heat would be communicated to neighbouring particles of 
the atmosphere, the particles originally compressed immediately 
flowing away in virtue of their perfect mobility to where their 
presence might be necessary for the preservation of the general 
atmospheric density. A portion of the heat liberated by compres- 
sion would be directly absorbed by the external portion of the solid 
substance of the earth, as in the soil, rocks, &c., while a great part 
would be appropriated by the sea, rivers, &c., to be expended in 
evaporation. The total heat in the earth would be constantly the same. 

If the atmosphere were without lateral mobility, it is demonstrable 
that it would be continuously compressed when exposed at the zenith 
to the sun; partly by the direct action of opposite gravitations, and 
partly by the forcible convergence of all the particles, within a disc 
upwards of 8,000 miles in diameter, towards the centre of the sun. 
It may not, perhaps, be the fact that the force of compression thus 
exercised reasonably accounts for the sensible temperature of the 
atmosphere in the noontide sun. The perfect mobility, however, of 
the air doves not alter the conditions of the proposition that its com- 
pression, under the influence of solar attraction, isa cause of sensible 
atmospheric heat. 

_A more probable source of heat may be found, however, in the 
diurnal retardation of the absolute velocity of the crust of our earth 
and its atmosphere, in passing the solar meridian. The earth, and 
everything upon it, moves at an average velocity in space of about 
68,000 miles au hour. Its own axial revolution amounts, also, to 
about 1,000 miles an hour at the Equator, to one-half of that velocity 
at the parallels of 60 deg. of north and south latitude, and to nothing 
at the poles. At midnight, or in the solar nadir, the velocity of 
revolution of the earth is added to its motion in space. At noon, 
the true directions of axial and orbital motion are opposite to each 
other, the absolute velocity, in space, of a particle at the Equator 
being about 67,000 miles an hour at noon, and 69,000 miles an hour 
at midnight. We cannot fail to observe here a grand conflict of 
force in the daytime, the greatest energy of opposition being exactly 
at the moment when the sun is in the zenith. ‘he absolute velocity, 
in space, of that part of our atmosphere by which we are im- 
mediately surrounded is, then, nearly 3,000ft. per second less than at 
midnight. It is impossible to conceive of this enormous extinction 
of motion without the production of heat, a heat which would thus 
necessarily be greatest at the moment when, in the daily whirl of 
the earth, we are nearest to the sun. Yet, so far as our position in 
space is concerned, we are 3,000,000 miles nearer to the sun at New 
Year's-day than at midsummer, and the average temperature of the 
earth does not vary perceptibly in consequence. 

We have abundant reason for believing that, practically, the 
temperature at the verge of our atmosphere is no greater towards 
the sun than on the opposite side of our planet. Gay Luassac 
inferred, and Mr. Welsh's aéronautical experiments went to confirm 
the conclusion, that the temperature of the atmosphere decreases 
about one degree Fahrenheit for every suceessive 30ft. of eleva- 
tiou from the surface of the earth; bat this would require a fall of 
nearly 800 deg. for the whole height of the atmosphere. Mr. 
Glaisher’s recent ascents have enabled him to show that the rate of 
decrease is not constant for equal and successive increments of 
elevation ; but it amounts, nevertheless, to 67} deg. at 30,000ft., 
even when the observers were moving towards the sun. This eleva- 
- is but one-eighth that of the atmosphere, at the verge of which, 
we may couclude, the temperature would be at least as low as was 
inferred by Fourier as the general temperature of interplanetary 
Space. Could we conceive of an existence and a support on the 
confines of the atmosphere, the aerial inhabitant would trace the 
potaption of heat, not trom the sun, but from the earth, and it would 
saan — > the = lg not towards the former that the 

wa ~ sor Sea fag — —— would be endandered. 
PPR Ante , ° om solar heat has led to many and 
tage inten er as to the means by which the heat of the sun 
beable — at it is incandescent we cannot doubt, and pro- 

ably the very force of gravitation at its surface—a force which 
Newton demonstrated to be twenty-seven times greater than 
terrestrial gravitation—may serve to account for its exalted tem- 
perature. But that, as a simply incandescent body, the sun warms 


Tue gravitation of every 





the whole solar system, has been shown by many able authorities to 
be impossible. That its heat is the result of continuous combustion 
is also impossible; or, at least, most improbable—as, in case of its 
superficial combustion, its vast bulk would be soon consumed ; 
while, moreover, no sourca of supply of any external combustible 
constituent is assiguabie, It is more commonly held—at least since 
the general recognition of the fact that heat is convertible into force, 
and vice versa—that the incandescence of the sun is maintained by 
the incursion of meteors, their impulse being converted, on striking, 
into heat. Were the earth to fall into the sun, the heat excited by 
the concussion would, it has been calculated, serve as fuel for the solar 
system for one hundred years. A planet like Mercury, therefore, 
would, if hurled upon the sun, maintain its heat but for a few years. 
This being the case, we have reason to doubt the existence of a 
sufficient quantity of as yet undiscovered meteoric matter, tending 
towards the sup,to maintain the vast radiation imputed to him. 
Thus, Professor William Thomson, employing the data supplied by 
Pouillet, has estimated the dynamic value of one cubic mile of sun- 
light, near the sun, as 15,000 horse-power exerted for one minute, 
A certain amount of heat is, undoubtedly, expended in the propaga- 
tion of light, but this can bear no sensible proportion to that com- 
mon'y supposed to be radiated from the sun in warming the planets. 

There is another source of terrestrial heat which we bave not yet 
considered. If the earth move in a resisting medium—and the ether 
of which the existence is assumed in the undulatory theory of light 
would offer some resistance—then the earth must, as is believed 
of Encke’s comet, be gradually approaching the sun, This sup- 
position has been frequently put forward, and it is mentioned here 
only to show that, while it is not improbable, it would involve 
the liberation of a quantity of heat corresponding to the supposed 
extinction of force. If the orbit of the earth be taken as 600,000,000 
miles, its velocity through space will be 100,387[t. per second. 
Assuming the density of the earth, as compared with water, to be 
55, its weight wiil be about 5,832,039,140,331,291,008,000 tons, or 
nearly 6,000 trillions of tons. Ifthe impulsion of every urgent force 
were suspended, and the earth released in space, its own energy of 
motion would thus carry it, in opposition to a force equal to terrestrial 
gravitation at the level of the sea, to a distance of 157,461,715ft. To 
diminish the motlon of the earth by so much—nearly the ,,35,th part 
of one foot persecond—as would correspond to only one fvot less of this 
* lift” would require the abstraction of a force equal to the exer- 
tion, for one year, of 752,665, 108,39:),(.00-horse power ; suggestive of 
the dynamic measure of the effort which Archimedes, could he have 
found a fulcrum and a lever, was ready to undertake. Now, to 
diminish the motion of the earth by an amount corresponding to but 
one foot of its total * lift,” just considered, would, in a year of the pre- 
sent length, leave the earth about 1,690{t., or less than one-third of a 
mile, nearer the sun, and, therefore, if this extinction of motion 
t ok place in one year, the heat thus liberated in that time would be 
equivalent to the almost inconceivable yearly horse-power just as- 
signed. 





And yet the earth would be more than 3,000,000 years in | 


approaching the sun by only 1,000,000 miles, its present averaze | 


distance being about 95,000,000 miles, None of the figures just 
given are precisely correct, but they are so nearly so that their dis- 
crepancy with exact truth does not at all effect their value for the 
purpose for which they have been introduced. The heat developed 
in overcoming the resistance of an interplanetary medium would not, 
of course, be regulated by the positionof any particular part of the 
earth with reference to the sun, and thus the heat, so liberated, 
would not be greater in the solar zenith than in the nadir, nor would 
it be much greater at the equator than at the poles. 

The mathematical investigation of the mechanical action of the 
sun upon the atmosphere is likely to receive the attention of minds 
worthy of the inquiry. Itis the object, here, only to indicate those 
truths which support the probability that all sensible atmospheric 
heat is due, not to solar emanation, but to solar attraction. It 
should not be forgotten that, in the diurnal revolution of the earth, 
every point in the terrestrial ecliptic is constantly changing its 
position with reference to the orbit described by the earth’s centre. 
Thus, if the distance between the centres of the sun and the earth 
were constant, and even if the earth did not revolve upon its own 
axis, every particle upoa that side of the earth furthest from the sun 
would be moving in an annual orbit about 50,000 miles greater than 
that corresponding to the surface of the earth nearest to the sun, 
the diameter of the earth being 8,000 miles nearly. Dividing 50,000 
miles by the number of seconds in a year, the difference of orbital velo- 
city upon the two sides of the earth intersected by the produced solar 
radius would be 8ft. per second. This amount of motion is alternately 
acquired and lost by every particle of matter on the terrestrial ecliptic 
once every twenty-four hours, and the dynamic effect of this change 
alone would appear to effect the distribution of heat. It will not be 
attempted to determine, here, the precise conditions and measure of 
this influence ; but its existence is undeniable. 

From what we know of the upper regions of the atmosphere, and 
from what is logically inferable of interplanetary space, we are 
justified in believing that, but for the cireumambient air, all points in 
the ecliptic of the globe would have nearly the same temperature, 
whatever their position with reference to the sun. Having, therefore, 
strong presumptive evidence that atmospheric heat originates in 
some definite action upon the atmosphere itself, and knowing the 
vast forces to which its every particle is subject, we may —at least 
until the contrary is incontestibly proved—believe that the develop- 
ment of heat under solar exposure is due to the mechanical attraction 
of the sun. Adopting this couclusion, so called solar heat would be, 
simply, heat which had been possessed, as force, by terre-trial matter 
from the creation ; excited only by a compression due to solar attrac- 
tion.—Colburn’s Inquiry into the Nature of Heat. 








NOTES FROM NEW SOUTH WALES. 


We have advices from this colony to October 2lst. Of ten 
contracts taken for the extension of the three trunk lines 
of railway into the interior, some are being carried out with 
creditable energy, but others are proceeding at an unsatisfactory 
rate. During the past month some obstruction has been caused 
to a portion of the works by the failure of Mr. Randle and of his 
partner, Mr. Gibbons, who had taken contracts on the southern 
and the northern extensions, and also on the branch line to 
Windsor. Comparatively little progress had been made upon either 
the Southern or the Northern lines when the works were finally 
stopped; and, shortly afterwards, the contractors separately 
filed their schedules. At the time that the works on 
the Southern line were suspended, a large amount of 
wages was owing to the workmen; and the Government 
for some time supplied them with provisions, and have since given 
them employment on the works. It was discovered soon after the 
line was started that the contract had been taken at too low a price, 
and that it could not possibly be carried out except at a very heavy 
loss. Messrs. Randle and Co.'s tender is stated to have been less by 
upwards of £10,000 than the next lowest tender. Upon the two 
contracts being cancelled, tenders were invited for their completion ; 
but the Government have since consented to the transference of the 
contract for the northern line to Messrs. Raudle and Co's sureties 
—Mr. James Macnamara and Mr. J. P. Edwards, who will carry on 
the works under the same conditions as to price and date of com- 
pletion as those of the origiual contract. 
Randle and Co.’s Windsor line were fur some time suspeuded, and 





The works on Messrs. | 


the eugiveer had to take the works out of their havds in order to | 


prevent the dispersion of the workmen; but an arrangement was 
afterwards made under which the sureties were allowed to complete 


Mr. Willcox was so far entertained by the late Minister for 
Works that he was invited to send in a tender for the construc- 
tion of a specified length of railway. It was understood that, 
pending the receipt of Mr. Willcox’s tender, no further contracts 
would be advertised; but tenders have been, nevertheless, invited 
for contract No. 6 on the Great Southern Railway. The section 
is nearly seventeen miles in length, and will take the railway within 
twenty miles of Goulburn. The advertisement of this contract 
will not, of course, prevent Mr. Willcox from tendering ; but while 
the other contractors will tender according to the schedule of 
prices, the offer on the part of Sir M. Peto and Co. will be for a lamp 
sum for & certain length of line. The Minister for Works is at 
present bound by a resolution of the Assembly to submit all the 
public works to competition, and to accept the lowest tender; and it 
would appear that any deviation from that rule in favour of Sir M. 
Peto and Co. will have to be sanctioned by Parliament. A third 
contract on the Great Northern extension, continuing the railway 
from Liddell to Muswellbrook, will shortly be advertised, the work- 
ing sections being in a forward state. No further teuders will for the 
present be called on the Western extension. The works on Mr. 
Watkins’ first contract on the Western line continue to progress 
satisfactorily. It is expected that in the event of the weather prov- 
ing favourable ths whole of the work from the Nepean to Knapsack 
Gully will be completed and ready for the permanent way in six 
mouths. Considerable progress has also been mad« with the cut- 
tings; twenty-two are completed, aud no difficulty is anticipated in 
finishing them all within the specified time, At the viaduct across 
Knapsack Gully additional machinery has been erected and every 
requisite arrangement made for facilitating the work. Some diffi- 
culties have been encountered in consequence of the limited space 
afforded in the gully for the masons to work in; there is, however, 
every probability of the piers being ready to receive the centres in 
January. Upon the third contract, which has also been taken by 
Mr. Watkins, a commencement has b3en made, but as the contract 
was only taken a few weeks since the line does not show much pro- 
gress. A large amount of labour and of money have been 
expended on the preparations for the stone piers for the iron 
girder bridge across the Nepean, at Penrith, but not very much pro- 
gress is at present shown, The contractor has, however, made a 
commencement with the masonry of the first pier, two courses being 
laid. Great difficulty was experienced in the formation of the coffer 
dam, owing to the obstruction offered by the rocky bed of the river 
to the fixing of the ends of the piles, and also to the heavy floods. 
The works ou the brauch line from East Maidand to Morpeth, which 
were interrupted by the failure of the contractor, are being com- 
pleted by Mr. Ventnor. The ballasting of the line and the laying of 
the permanent way are in a forward state; and a commencement 
has been made with the erection of the new station at the junction, 
which has been contracted for by Mr. Jamison. It is likely that 
the line will be opened in January. The contract for the earth- 
works on the branch line to Windsor was for some time puta stop to by 
the failure of Messrs. Randle and Co; but new contracts have been 
entered into by their sureties, and it is expected that this portion of 
the work will be completed in three or four weeks. The viaduct at 
Windsor, contracted for by Mr. Atkinson, has been completed 
within the contract time, and in a very satisfactory manver; the 
viaduct at South Creek is also being actively proceeded with. ‘Ten- 
ders have been received for the ballasting of the line and the per- 
mavent way, the rails having arrived; and there is every reason to 
believe that the railway to Windsor and Richmond will be ready for 
opening in April. Mr. Whitton has inspected the two new lines 
connecting respectively with the Great Northern Railway, the col- 
lieries of the Waratah Coal Company and of the Scottish 
Australian Mining Company, and having run one of the heaviest 
trains over the lines, expressed himself satisfied with the construc- 
tion of the works. The Waratah Coal Company's line has been 
carried out under Mr. Weaver, as engineer, and under the 
local. management of Mr. Swinbourne, the company’s col- 
liery manager. The other line has been carried out by Mr. 
Crowdace, with Mr. Weaver as consulting engineer. Both 
of these lines are now ready for use, they are within au easy distance 
of Newcastle, and, as they have been constructed at a small cost, 
they can bring down coal to the wharf at as little expense as any of 
the other coal companies. The inhabitants of Goulburn and of 
other towns along the proposed line of railway to the Murray have 
shown themselves alive to the importance of the extension of the 
railway to their district, and have formed a league for the purpose 
of bringing influence to bear on the Government to urge on the 
construction of the southern line. T'wo numerously attended public 
meetings have been held in Goulburn, one at Albury, and one a- 
Tumut, with a view to the promotion of this object. At Goult 
burn a committee has been appointed, which holds its sittin 
weekly. As a proof of the earnestness of the townspeople in the 
cause, about £700 bas been promised for the use of the committee, 
as required ; and a resolution has been by the committee, for 
the chairman (the Mayor of Goulburn), with one or more members, 
to wait personally upon the gentlemen from whom, on account of 
their property in the district, liberal subscriptions are expected, 1t 
is proposed to give the association the titlg of “* The Great Southern 
Railway Progress League.” The object that its promoters have in 
view is the continuation of the railway to Albury without delay. 

Various miscellaneous public works continue to make progress. 
The principal Government work at Newcastle calling for notice is 
the new steam crane manufactured by Fairbairns, of Manchester, 
for the shipment of coal; it is now completed, and brought into 
use. The contract for the Western extension of the new wharf is 
progressing well ; about forty piles are driven, and there is @ con- 
siderable quantity of timber on the ground ready for use. The 
works for the construction of a Noithern breakwater have pro- 
ceeded rather slowly, the cause being the arrival of few vessels in 
the harbour with ballast. The embankment is completed for a 
length of 723{t.; and a quantity of rails has arrived, to be used to 
connect the jetty with the site of the breakwater. At 
the Wollongong harbour the excavation of the new 
basin is all but finished, and the masonry between the old 
and the new basins is partly cut away; a coffer dam will 
shortly be constructed across the entrance, so as to keep the water 
out while the remainder of the stone is being removed. The break~ 
water is run out as far as it can be carried with the débris obtained, 
and arrangements have made for constructing the pier heads at the 
end of it. The contract for the construction of a breakwater at the 
entrance of the Clarence river is being satisfactorily carried out. It 
extends for a length of 540ft., exclusive of the approaches. The 
stone is being excavated in very large blocks, averaging from six 
to seven tons weight each. A survey is completed for a railway to 
connect a quarry at the north head with the site of the proposed 
northern breakwater, and tenders will shortly be called for for the 
work. A contract has been taken by Mr. Elphinstone for a pier at 
Ulladulla. ‘lenders have also been received for the construction of 
a dyke opposite Appletree Island, in the Shoalhaven river. 





Perarraction.—The Rocky Mountain Journal, givingap account of 
a journey to Colorado city, says :—* Descending into a subordinate 
depression of the divide to give our horses their noon feed, we 
came to a most singular tract of petrifaction. Richardson, the 
owuer of the place (with true new-couutry aptness or nomenclature 
called ‘ Pretty Woman's Rauch,’ in complimeut to the charms of the 
fair enchantress), shows us Whole truuks of pine and cutton- wood 
which had been turued into jaspar and agate as they stood, beauti- 


| fully preserving every line of their woody tissue, through the infil- 


the contract. These failures, in connexion with frequent complaints | 


of the slow progress made upon the new extensious, have bad the 
natural effect of raising the question as to the desirability of carrying 
out the railweys in small contracts, offered indiscriminately to the 
lowest tenderers; and the opinion is freely expressed that the works 
would be more expeditiously as well as otherwise more satisfactorily 
carried out if they were given to large contractors. We have before 
mentioned that negotiations have been entered into between Mr. 
Willcox and the Government respecting the carrying out of further 
railway extensions by Sir M. Peto and Co. The overture oi 





tration of silica from the eaith in which they were rooted. Not a 
mile from the house is a broad * bench’ or terrace, where the stamps 
of a whole forest stand bewitched into stone that might have fur- 
nished all the sons of men with handso.uze watch seals. Some 
specimens of silica, in its various phases, which I saw here were 
unsurpassed in colour and lustre by anything 1 have found hereto- 
fore in jewel shops or cabinets. Any one who has seen the singular 


trick which rain water and wind have played with the banks of the 
Upper Mississippi or the Yellowstone, will easily credit the bewil- 
dering accuracy of the imitations thus described.’ 
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DEACON’S 





E.Rimeauer 


These improvements are by Messrs. S. and C. Deacon, of Alma- 
street, New North-road. 

Hitherto in chimney top, caps, and windguards, formed or pro- 
vided with covers at top, these covers have been fixtures, and con- 
sequently resist the ascent of the brush or cleaning instrument, from 
which cause damage is likely to result. 

‘Lhe present invention consists, first, in constructing the covers 
of chimney tops, caps, or windguards in such mapner that the 
covers shall open olden that is to say, they shall be opened by 
the brush or ordinary cleaning instrument when it moves upward, 
so as to allow such brush or instrument to pass up through the top, 
and shall close or return to their previous position when the brush 
is lowered or withdrawn. 

Various arrangements may be adopted for carrying this into 
effect, but one or other of the following modes is preferred. In the 
first of these the cover is formed of two flaps, lids, or doors hinged 
or jointed to the top, cap, or windguard, and meeting together over 
the top of the chimney; these doors are weighted. When the 
brush or ordinary cleaning instrument is driven against them they 
are forced open and allow the brush or instrument to pass through, 
and-when the brush or instrument is lowered the doors come 
together again, and close over the chimney top. A convenient 
shape for the doors or flaps is angular, recessed, or concave, the 
sides forming planes inclined inward, or segments curved inward— 
that iv, towards the part where the doors or flaps meet. 

In another arrangement the doors or flaps are weighted, and are 
suspended or jointed to the cap, windguard, or top by sliding pieces 
sliding on rods or supports, so that the doors or flaps are free to turn 
or swing in either direction; the brush or ordinary cleaning instru- 
ment, When driven upward, forces them to swing or turn outward, 
and so to open and allow the brush to pass through, and they work 
or swing in a contrary direction or inward, when the brush or 
cleaning instrumeut is lowered, and then return to their closed or 
original position, Instead of weights, springs may be used in either 
arrangement, Guards, shields, or flaps may be jointed to the 
chimney caps, tops, or windguards over the slots or openings in the 
sides, such guards, shields, or flaps being fitted and vorked as 
hereinafter described, to open and close the said slots or openings. 

‘The invention next relates to an improved cleaning apparatus, 
the object of which is to clean the inside surfaces of the guards, 
shields, or plates tixed outside the openings or slots of windguards, 
chimney tops, or caps. ‘This cleaning apparatus consists of scrapers, 
brushes, or other cleaning appliances fixed to a ring, band, or frame, 
by shanks which pass out through the said slots or openings, the 
ring, band, or frame being within the body of the cap, windguard, 
orchimney top. When theusual brush or cleaning machine is pushed 
up against the ring, band, or frame the latter is forced upwards, and 


of course carries with it the scrapers or other cleansing appliances | 


attached to it, so that these rub against and clean the inside of the 
guards, and when they reach the top of the slots or openings the 
brush clears the ring or frame, aud the latter drops to its previous 
position, and leaves the brush free to pass upwards. Though this 
frame may generally be described as annular, it need not be circular, 
but may be square or of other required shape, and correspond to the 


section or inside form of the cap, windguard, or top, and lie close | 


round it on the inside, but it must always have a space or open way 
through it for the brush to pass. 

Fig. 1 is a vertical section, and Fig. 2. horizontal section, of a 
chimney top, having covers according to this invention. 

A is a top, cap, or windguard of any ordinary or desired form; 
B, B, is the cover, which, instead of being a tixture as heretofore, is 
capable of being opened and closed; it consists of two doors or flaps 
B, B, hinged at a to the body of the chimney cap A and meeting 
together at b; cis aweight suspended by chains d to the doors B; 
there is asimilar weight on the opposite side. M is an ordinary 
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passes freely through. When the brush is lowered and clears the 
doors the latter close. Their angular shape facilitates the return of 
the brush. 

Fig. 2 is a perspective view of a modification of cover, and Figs. 
3, 4, and 5 are vertical sections of the same shown in three different 
positions. A is the chimney top or cap; B, the cover, consisting of 
two doors suspended by pins or pivots 7, which are fixed to the cap 
A, and pass through slotted eyes j formed in projecting parts of the 
doors B; M is a brush of any ordinary form. The doors are weighted 
at their edges k, and remain closed when not acted on by the brush. 
When the brush is pushed up against them it causes them to turn 
or swing on their axes, as shown in Figs. 3 and 4, and opens them 
and passes through. When the brush descends they swing back in 
the opposite direction, as shown in Fig. 5, and close. 

Fig. 6 is a vertical section of an arrangement in which the 
cover consists of a plate B hinged to the inside of the cap A, and 
lying across it in an inclined position ; it rests on abutments or pro- 
jections e, f, formed on the inside of the cap; g is an angle piece or 
ser part at one edge of the cover B; h, h, are metal rods which are 
fixed on the outer surface of the cover (one on each side) and pass 
through it, their lower ends being bent at an angle. When the brush 
is pushed upward it raises or opens the cover, as indicated by the 
dotted lines, and when the brush descends the cover returns to 
position, the brush, by engaging the rods /, helps to draw it down. 

Fig. 7 is a vertical section of a modification of the preceding 
arrangement, constituting an improved windguard; here there are 
two plates 1! hinged to the cap A at opposite sides thereof; each 
plate B! is fitted and constructed like the cover B, Fig. 6, except 
that instead of extending wholly across the inside of the cap, it only 
extends partially acress it. | /; are abutments, and A, A, rods, as in 
Figure 12. E, openings or slots in the sides of the cap. The brush 
when inserted raises the plate b' as in Fig. 12, There may be more 
than two plates B! in the cap A. 

Fig. 8 is a vertical section of an improved arrangement of chimney 
cap, top, or windguard, in which a number of flaps, plates, or louvres 
I extend across and close openings E in the sides of the cap A; 
these flaps are fitted on pivots or axes 6, which pass through them 
and rest in angle frame pieces A, which form the corners of the cap; 
the plates F are prevented from moving too far inward by stops c on 
the angle pieces A. When in a state of rest these flaps lean against 
the abutments c, but when the brusu passes through the cap they 
are opened outward. 





Foreign anp CotontaL Jorrinas.—His Highness the Pasha of 
Egypt has applied to the Porte for the concession of a railway from 
Jeddah to Mecca. When finished pilgrims will be able to go from 
Constantinople to Mecca in ten days; now it takes them weeks, and 
a large proportion die owing to the hardships of the journey.—Halim 
Pasha, who was the first to use steam agricultural implements on a 
lacge scale, will be the founder of an entirely new system in Egyptian 
farming and agriculture. When the Prince was in England, 
two years ago, he saw the Earl of Leicester’s model farm, and was 
much struck by its perfect management.—We learn from Les 
Mondes that the triangulations of Central Europe have just been 
inaugurated in Austrian territory. The first point of the first order 
is situated on the height of Dablitz, near Prague. All the observations 
here were most satisfactory. Professor Herr has also commenced 
observations on the Schneeberg of Speglitz, near Grulich. Here, 
untortunately, a man was killed by the overturning of a temporary 
observatory. The longitude of Dablitz has been determined by an 
electrical connection with Leipzig.—Letters from Russia inform us 
that that power is hastening its preparations for war. The Atlas 
Ironworks, at Sheffield, have had orders to hasten on with the huge 
iron plates that are to clothe the bastions of Cronstadt—that bulwark 
of the Neva, Captain Blakely has also engaged to furnish the 





brush. When the brush is pushed up it forces the doors B open and | Russians with a large number of his rifled guns. 


BRYANT’S APPARATUS FOR ASCERTAINING 
THE TEMPERATURE OF STEAM, 


T ue apparatus, embraced by this 
invention (communicated to F. E. 
Bryant, of Alfred-street, Bedford- 
square), indicates the power of 
tension of steam in steam boilers, 
by ascertaining the influence exer- 
cised by the temperature within 
the boiler, it being an established 
fact that the temperature of steam 
and its power of tension are always 
in certain and regular proportion 
to each other ; thus as soon as one 
of the two is ascertained no diffi- 
culty arises in finding the other. 
To attain this object in an easy 
and practical manner the present 
apparatus has been constructed. 

In Fig. 1 the frame a partly 
encloses a scale plate b, marked < 
on sone side of the mercury 
tube c with degrees of tem- 
perature, and on the other side 
of the tube with the degrees of 
pressure in pounds. The bottom 
d of the casing is formed of great 
strength, having a hole in the 
centre to allow the tube to pass 
through; this bottom is tapped 
with a screw, and is by this means 
screwed into the boiler plate e, 
which is also screw-tapped to 
receive and hold it. The bulb fis 
below the bottom d, and in the 
interior of the steam boiler. Lf 
desired, the bulb f may be pro- 
tected by a pipe (pierced with 
holes), Fig. 2; or the scale part of 
the apparatus may be inade to lie in a horizontal position, and 
the bulb be so placed that the temperature within the boiler can ex- 
ercise its direct and immediate influence on the mercury. If the 
apparatus be fixed or screwed in to the boiler plate, as steam is 
generated in the boiler the mercury rises in the tube, and the scales 
indicate the temperature of the steam, and at the same time its 

ressure in atmospheres or in lbs. The division of the scales may 

arranged after a normal manometer, and this method is resorted 
to in order to ascertain with certainty the true and exact working 
and sensibility of the present ‘‘ thermo-manometer.” 














Tue 91x. Knupp Gon at St. Peterssures.—Our St. Petersburgh 
Correspondent, in a note to us, observes, respecting Mr. Longsdon’s 
denial of the bursting of Krupp’s gun,—‘* Mr. Longsdon cannot 
know much about the gun, for it was finished here, not in Prussia, 
besides which he last week, in the Jimes, denied that it had burst, 
but it really has. Ionly returned here yesterday evening, and will 
in a day or so send the particulars. A dispute has arisen as to 
whether it was the shot or the gun which was in fault. At all 
events, Pootuloff's shot has penetrated the two 4}in. plates = 9in., 
and Krupp’s shot would not do so.” 

Tue American Navy.—The report of the Secretary of the Navy 
presents very many points of interest. After a historical sketch of 
the important part which it has sustained in the war during the last 
year Secretary Welles gives the following statistics regarding the 
present strength of the navy:—‘ There are now 588 vessels, of 
467,967 tons, and 4,443 guns, in our navy, which is a gain of 161 
ships, 127,931 tons, and 1,175 guns, over last year. We have lost 
during the year 32 ships, of 15,985 tons, and 166 guns, of which 12 
were captured, 3 destroyed to prevent them falling into the hands of 
the enemy, 4 sunk in battle or by torpedoes, 13 lost by shipwreck, 
fire, or collision. Fifty-eight vessels, of 98,010 tons, and 452 guns, 
have been placed under construction since December, 1862, of which 
7 were double-end iron steamers, 12 guns, 1,030 tons each; 2u 
single-turret iron-clads, 2 guns, 614 tons each; 4 double-turret 
iron-clads, 4 guns, 3,130 tons each; 12 clipper screw-sloops, 8 guns, 
2,200 tons each ; 8 screw-sloops, spar-deck, 20 guns, 2,200 tons each; 
5 screw-sloops of great speed, $ guns, 3,200 tons each; 2 screw- 
sloops of great speed, 8 guns, 3,000 tons each. When these vessels 
are completed our navy will consist of 46 iron-clad steamers, coast 
service, 150 guns, 62,518 tons; 29 iron-clad steamers, inland service, 
152 guns, 20,784 tons; 203 side-wheel steamers, 1,240 guns, 
126.517 tons; 198 screw steamers, 1,578 guns, 157,892 tons; 112 
sailing vessels, 1,393 guns, 70,256 tons, making a total of 588 vessels, 
467,967 tons, and 4,443 guns. There have been added to the navy 
during the past year, by purchase, some 30 tugs, over 50 steamers 
for blockading and supply purposes, and over 20 other vessels for 
tenders and storeships. At least 20 of the steamers were captured in 
endeavouring to violate the blockade.” Of the Monitors the report 
says:—“ This form and description of vessel, which originated in 
the inventive genius of Captain John Ericsson, will perform not 
only all that should be expected of them to make our harbours 
secure, but, when of enlarged capacity, may supersede ships of 
higher pretensions.” 

Discovery or Coat In Brazit.—At the monthly meeting of the 
Manchester Geological Society Mr. Plant, the curator of the Peel- 
park Museum, made a communication respecting an important coal- 
tield recently discovered in one of the southern provinces of Brazil. 
He had received, he said, the information from his brother, Mr. 
Nathaniel Plant, who had been making geological explorations in 
different parts of the empire since 1852. Works treating of South 
America had generally remarked on the absence of coal deposits, 
especially in Brazil. A rumour was circulated in 1859 that a gentle- 
man visiting the southern part of the province of Rio Grande do 
Sul had observed coal on the surface, ana the report was quoted in 
au article in the Quarterly Review in 1860, and in Mr. £. Hull's 
well-known work on “ British Coalfields.” In 1862 Mr. N. Plant 
proceeded to the district indicated, which lay partly in Brazil and 
partly in the republic adjoining. It embraces the rivers Jaguario, 
Candiota, and Tigre, the two latter being tributaries to the former. 
These streams drained the whole coalfieid aud ran into one of the 
coast lakes, by which the Atlantic was entered from the port of San 
Pedro. It might, therefore, be said that there was a natural 
carriageway from the Atlantic to the very heart of the coalfield. 
In some places the coal beds, suown in the outcropover miles of pam- 
pos, were 6dft. thick. To the north of this large coalfield there 
existed two smaller beds, one of which was in the province of Kio 
Grande do Sul, and was said to be very valuable, and the other in 
San Catharina. ‘The fields were in oue line of deposit from south to 
north, and appeared to Le oolitic. ‘This was the first instance of 
coal having been found in Brazil, with its 3,000,000 square miles. It 
was @ most valuable discovery fur the Brazilian Government, which 
annually imported 250,000 tous of coal, at 49s. per ton. If the 
Government were now wise evough to open these tields, coal could 
be supplied at 18s. per ton, and could also form depots for the future 
supply of our ocean-going steamers to India and Australia. The 
Caudiota field was 150 square miles in area. Mr. Plant said the coal 
generally was as good as that taken from any British mines. It had 
been tried for steam purposes with admirable success. It did not 
answer so well for ordinary burning. It had been tried for gas in 
Rio de Janeiro, and the engineer there reported that it answered 
very well. Mr. E. Hull, F.G.S., said he always felt that the magni- 
ficent country of Brazil must possess coal. A vote of thanks was 
unanimously given to Mr. Plant fur his communication, and also for 
the photographic views showing sections of the great outcrop of the 
coal and map by which it was illustrated. In acknowledging this 
compliment Mr. Plant said the socicty might rely upon the facts, as 
they had been taken from the report his brother had presented to the 
Brazilian Government. 
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TO CORRESPONDENTS. 

Norice.—A SpPrcIAL Epition of THE ENGINEER ts 
published for FoReIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

H. O. (Liverpool).—J/ you are beginning study, Dr. Lardner's books will 
serve you veru well. , F : 
T. E., Junx.—We are unable to refer you to any work of the kind, excepting 

Holtzapfel's, now out of print. ' zai 

A SUB-CRIBER.—Wrile to tae Secretary of the Institution, at 25 Great 

George-street, for the conditions of membership. 

Dunper.—Your rules for the guidance of your firemen ave excellent. 
had best consult an engineer in the regular maaner. , : . ; 

A Constant Sussceiper, —We cannot jix the size of a boiler srom the size of 
the cylinders only. What is your int-nded pressure and speed of pistons ? 

G. W. D.—It strikes us th it we have somewhere sen a plan for « propeller 

such as you propose. The wear on the two worm screws would be consider- 
able. : af 

C. E.—To find the weight of circular cast iron plates or balance weights lin. 
thick, square the diameter in inches, and divide by 5; the quotient is the 
weight in pounds. 2 as 

T. 9. C.—The * Cary” pump was patented March 29th, 1823 (No. 5626), by 
Augustus Siebe. Cary has no Baglish patent, and the pump has been public 

property sor the last twenty-one years, : < 

ARTILLEKIST.—Like causes produce like effects. The initial pressure of gun- 
powder on explosion has been ascertained to be about 34,000 lbs. per square 
inch. Consequently, steam of @ premuse of 15 tons per square 
inch would perform the same work as powder. Jacob Perkins employed 
steam of about 90 lb. per square inch, but his steam guns did not serve « 
very good purvose. You can rend all about them in the Patent Office. 

B.— Your boiler, 267i. long and Tt. Gin. in diameter, with two ayt. flues, 
ought not. if new, to be worked at more than 40 lb. pressure The flues 
ought to be stayed if possible; at any rate make sure teat their shape ts 
perfect. here is no 
engine. It may be 221b or 1.01b : 
express engine, with V4-in. lap at each end, are jin. wide and l3in. long. 
Tne exhaust port is 3in, wide. 
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MARTIN’S ANCHORS. 
(To the Bditer of The Engineer.) 

Sin,—In the Zimes of the 14th inst, there is am account of the testing of 
Martin’s patent anchor by the Admiralty. It is also stated that a company 
has been got up for the purpose of making and selling these anchors. Can 
the patent bea valid one when I assert that for many year, past I have used 
the same kind of anchor at Bowness(Windermere)? If not, John Bull ought 
not to be calied upon to pay a heavy royalty to the company for using such 
anchors, as he, in that case, can make them without paying one—uuless he 
likes to give a trifle to the North Country blacksmith wno invented and 
made the first one. The directors had better go down to Bowness and 
see one. ANTI-JOBBERY. 

22nd December, 1803. 





WATER BALANCES. 
(To the Editor of The Buagineer.) 

Sin,—“‘ An Old Subscriber” feels greatly obliged to Mr. Fowler for his 
information as to the construction of water balances. ‘‘ An Old Subscriber” 
is quite aware that it is usual to adopt the forcing or plunger lifts, but 
those he has seen in use become so nvisy, if not dangerous, as virtually to 
limit the rate at which the engme can be driven to a point far below that 
which common lifting pumps will admit of -say l2uft. per minute. Pos- 
sibly Mr. Fowler may know of some mode of constructing a forcing pump 
which has not this *‘thuadering” property -length of column of water, 
1svft.; diameter of working barrel, 30in. With the compliments of the 
season to you, Mr. Evitor— AN OLD SUBSCRIBER, 

28th December, 1863. 


Tus ENGINEER can be had, by order, from any newsagent tn town or country, 
and at the various railway stations; or it can, ¥ preferred, be supplied 
divect from the ogice on the following terms (paid in advancej:— 

Haly yearly | ineluding double number) 15s. 9d. 
{ Yearly (including tao double numbers) £1 11s. 6d. 
If credit be taken, an extra charge of vce shillings and sixpence per annum 
will be made. 


Tuk ENGINEER is registered for transmission abroad. 


Advertisenvnts cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four tinea and 
under is hulf-a-erown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyll, Ali 
single advertwements from the country must be accompanied by stamps in 
payment, 

etters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of THE ENGINEER, 163, 
Strand, London, W.C. 
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LOCOMOTIVE ENGINES, 


On another page we give the conclusion of a paper read 
some time ago by Mr. Clark before the Institution of Me- 
chanical Engineers, and devoted to the locomotives in the 
Exhibition of 1862, Mr. Clark’s paper is chiefly descrip- 
tive, and makes but a moderate display of critical power. 
Those who know the author as an amateur locomotive 
engineer will almost wonder at this, for most of the merely 
descriptive matter and most of the dimensions, details 
&e., which make up so large, indeed, the chief portion of 
the paper, had appeared in THE ENGINEER nearly a year 
before Mr. Clark presented them to the Mechanical En- 
gineers. We do not say this in the way of disparagement, 
tor it was fit, in any case, that the record of a great inter- 
national display of locomotive engines should find a perma- 
nent place in the archives of an influential institution 
founded by George Stephenson himself. Mr. Clark, how- 
ever, has written a bulky book on the locomotive engine, a 
book filled with rules and prescriptions; and in the eyes of 
many the author, to whom English locomotive practice 
owes absolutely nothing (there being a respectable balance 
the other way), is looked upon as an “authority.” Now 
few men care to throw away, and there are not many who 
are content to ignore, a reputation of this kind. Hence it 
is that we are disappointed in Mr. Clark’s paper, which 
may be all it professed to be, but which we should have 


it does not even goas fully, as we think it might reasonably 
have been expected to go, into descriptive detail. For 
example, nothing is said of the general preference shown 
for the “ flush boiler,” nothing of the absence of a steam 
dome in one of the most admired engines in the Exhibition, 
nothing of the introduction of the straight link, nothing of 
the unusual proportions of some of the driving axles made 
of steel, nothing of the improved fire-grate for burning 
slack, nothing of the better arrangement of sand boxes, Kc. 
The subject of workmanship, too, as distinguished from 
mere geueral arrangement and proportions, is scarcely 
touched upon, although here and there something like 
commendation is bestowed where there should have been 
severe condemnation. Sir William Armstrong’s official 





“rule” for the effective pressure of a high pressure | 
t ts of the Caledonian | . : prt: i - = . 
a on oS . an ie is given as 305 on the Great Western line. notwithstanding 


| travel of valve of 3% in. 
supposed would have rather excceded expectation. Indeed, | 
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connection with the Mechanical Engineers might have pre- 
vented Mr. Clark from speaking his mind as to the Kast 
Indian engine, but the lame affair from Italy ought hardly 
to have been set down as a “creditable specimen” of even 
“the old school of locomotive.” An oval boiler without 
cross stays, and the flimsiest work about the valve gear, 
staring Mr. Clark in the face as they did for six months, 
ought to have provoked him to a just condemnation. 
If Mr. Clark declares himself strongly upon any point, it is 
upon the sizes of tubes, and upon their proper pitch, or, 
rather, the clear distance between them. Here, however, 
there is considerable contradiction, or something very much 
like it. In one place, 215 tubes 1Zin. in diameter, and +\in. 
apart are preferred to the same number of 2in. tubes ;*;in. 
apart, and 1Zin. is laid down as the “ best” diameter for 
locomotive tubes, irrespective of any consideration of 
calorimeter, of which’Mr. Clark says nothing. In another 
place 160 tubes (of 1Ziv. in diameter?) and fin. apart are 
assumed to be “decidedly better” than 189 tubes 2in. in 
diameter and sin. apart. Another engine is said to have 
its boiler tubes “well designed,” there being 180 in 
number, 2in. in diameter, and gin. apart. True they are 
placed in vertical rows, as are the tubes in most French 
and in all American locomotives of recent construction. 
This arrangement of the tubes, Mr. Clark says, “ accounts 
for the high character of these (the Midland Railway) 
engines for keeping up the steam.” ‘The preference is finally 
given to 192 tubes 1Zin. in diameter, and sin. apart, the 
whole being placed in a 3ft. 10in, boiler. “The greatest 
number of tubes known to have been applied in England” 


that there are plenty of Mr. Beattie’s engines at work with 
from 350 to 400 tubes or more, of only 1{in. in diameter, 
and pitched very closely. We are not unwilling to adopt 
Mr. Clark’s final preference for 192 tubes 1 Zin. in diameter, 
and in. apart, at least for engines burning good coal, and 
having from 13 to 14 square feet of grate. At the same 
time we know a numerous class of engines, which, with 185 
tubes 1Zin. in diameter, and tin. only apart, were known 
for their good steaming qualities, and for the steadiness 
with which they carried their water. We should always 
arrange tubes in vertical rows, with the two rows at the 
centre lin. apart, the others being ,“in. to 2in., which ex- 
perience has proved to be ample, exactlyas Mr. Clark admits 
it to have been proved in the Midland engines. With 
the flush boiler, the tubes cannot be carried quite to the 
sides of the barrel. Wide spaces for descending currents of 
water are thus left there, but elsewhere the clearance of 
the tubes is governed, perhaps, as much by a proper con- 
sideration of the strength necessary to prevent the tube 
plate from cracking between the holes, as by anything else. 
Messrs. Beyer, Peacock, and Co.’s Portuguese engine, 
which Mr. Clark thinks would be improved by diminishing 
the tubes from 2in. to 1Zin., has the same number and 
dimensions of tubes as the well-known “ Bloomer” class 
of engines on the London and North-Western line, also 


designed by Mr. Beyer, and their steaming powers are well | 


known. 

Mr. Clark approves of long lap and a long travel of the 
slide valves, especially for outside cylinder engines, Other 
things being equal, the power required to work the valves 
is as the Jength of their travel, in which respect Mr. 
Clark’s choice is bad. A long travel involves also wide 
exhaust ports, or, at least, a wide cavity in the valve, and 
here, again, the resistance is increased. Of course, too, as 
long as the valve gear joints do not wear loose, greater 
length of ports, with shorter travel, wi!l accomplish all that 
shorter ports with longer travel can do. It is perfectly 
true that steam in which water is suspended cannot move 
with the same activity as dry steam; but if outside cylin- 
der engines lose so much by condensation in the cylinders 
as to require 1}in. lap at each end of the valve, and Stin. 
travel, where inside cylinder engines do well with less than 
two-thirds these quantities, the loss must be great indeed, 
and Mr. Clark ought to have taken high ground in the 
matter. We believe, however, that this notion of the great 
condensation of steam in outside cylinders, properly clothed, 
to be erroneous, or, at all events, that the condensation is 
practically no greater than in inside cylinders working to 
the same degree of expansion. No real difference is now 
found in practice, and outside cylinder engines now, for a 
given amount of work, often run with less fuel than inside 
cylinder engines, owing to the dead weight of the former, 
and their internal friction being less; while as their centre 
of gravity is lower down, they do not, perhaps, lose as 
much power in lurching. But let us look further tp the 
question of lap and valve travel. 


mum travel of dlin. 
two hundred diagrams from another of Mr. Sinclair’s mixed 
engines of exactly the same dimensions. ‘The back pressure, 
up to the point where compression commenced, was exceed- 


Now, we lately took upwards of | ¥ 1. preferable to one of great size,and we may yet return 


| to this opinion. 











Mr. Sinclair’s mixed | 
engine, made by Messrs. Stephenson and Co., has, as Mr. | j-q. £ “piers tes “se 
Clark says, lin. lap at each end of the valve, and a maxi- | difficalty from this extent of coupling. 


ingly little at any speed, and with any pressure or grade of | 


expansion. We also, in conjunction with Mr. Porter, took 
another series of diagrams from one of Mr. Sinclair's 
express engines having exactly the same proportions of valve 
gear. Here, too, the back pressure was very little. So, 
too, we took upwards of two hundred diagrams from Mr. 
Ramsbottom’s outside cylinder engine, Lady of the Lake. 
Now the latter engine has but 7 in. lap, and a maximum 


pression commenced, the back pressure was no greater than 
in the other outside cylinder engine at the same speed, and 
worked in the same manner, but having nearly one-half 
more lap and one-half more travel of the valve. Mr. 
Beattie’s outside cylinder engines have but 7 in. lap and 3! 


in. travel for 6 ft. wheels, often driven at 55 miles an hour, | 


Here the back pressure is greater, owing probably to the 
real condensation of steam in the cylinder, due to passing 
the exhaust steam around them. In America, where 


outside cylinder engines are exclusively preferred, even | 


on the 6ft. gauge, the usual lap of valve is }in., 
with 5!in. gmaximum travel, ‘This, of course, gives a 
longer admission of steam during the stroke than pre- 
vails here, for the American engines do not work as 
expansively as ours. It is to be observed, too, that the 


Yet, up to the point where com- | 


; Surface practically useless. 


] 


ports of American engines are longer than ours, 16-in. 
cylinders seldom, if ever, having ports shorter than l4in, 
while they are occasionally 16in., 17in., and even 18in, 
But we have to add that we are acquainted with one class 
of American engines, in high repute there, which have but 
in. lap with only a short travel of the valve. 

The question of lap and travel, however, has little or 
nothing to do with any supposed difference in the condition 
of steam in the inside cylinder, and outside cylinder en- 
gines, but it is one which is governed by the speed at 
which the engine is to be worked. This, of course, is 
assuming that the link motion is employed. At a speed of 
eee of 300ft. per minute, the link motion gives good 

iagrams with but a moderate lap and travel. But at 
900ft. to 1,100ft. per minute, the wire drawing, even 
with ljin. lap, and eccentrics of 5}in. throw is very 
great. At high speeds the working of the link is 
defective, and a better valve gear is required, although we 
do not know who will produce it. The evil is so great that 
its correction would justify some additional complication of 
structure. 

Mr. Clark speaks very moderately of counterweighting. 
Those who have explored his book, and those who have 
read the letters with which he some years ago favoured our 
readers upon this subject, are aware that he is (or was) for 
eounterweighting the whole of the reciprocating parts of a 
locomotiveengine. Now, as counterweights are commonly 
put in, in the rims of the wheels, it is simply impossible to 
exactly neutralize the disturbance due to the reciprocating 
parts, except for one particular speed. In few, if any cases, 
however, in successful practice, is the full weight of the 
reciprocating parts balanced in the wheels. ‘Ilo do so 
would, it is found, wear the tyres rapidly and unequally, 
besides inviting unsteadiness rather than correcting it. With 
considerable compression, and with an early cut off, so as 
to leave the momentum of the reciprocating parts to be 
expended in work, the necessity for counterweighting any 
thing but the revolving disturbing weight is less than is 
commonly supposed. ‘There was but one engine in the 
Exhibition—Haswell’s “ Duplex,”—which was counter- 
weighed in the sehse in which Mr. Clark has so long 
written; but even the Duplex would roll somewhat at very 
high speeds, owing to the alternate upward pressure upon 
the guides, inseparable from all engines coupled at right 
angles and working in the manner of locomotives in for- 
ward gear. ‘This, at least, would be the case unless the 
springs were very still. 

Mr. Clark prefers an oblong firebox to a square one. Does 
he know why? We have seen something like reasoning 
going to show that width is preferable to length, and we 
believe it to be so. He also says that because in one 
engine the upper portion of the fire-box is 6ft. 3in. above 
the grate it (the upper portion) is nearly ineffective for 
heating surface. But why? Hot air is apt to rise, and 
there is nothing to cvol it before it mounts to the top of the 
fire-box. ‘lhe real reason of the ineffiviency of the tire-box 
crowns, in the case of the large McCounell engines, is 
simply because much of their length is shielded by per- 
forated horizontal doors, placed in a manner which we 
could only explain with the aid of a drawing, but which 
renders many square feet of what ought to be heating 
Still we do not ourselves like 
a very deep fire-box. 

Mr. Clark’s remarks as to engine framing are sound, and 
we can only wonder at the preference of thuse who employ 
several of the varieties of framing shown in the Exhibition 
engines. 

Touching the continental plans of locomotives we do 
not think much of any of them. M. Meyer’s plan is one 
that has been frequently proposed. M. Flachat, in his 
Traversée des Alpes (1859), proposed nearly the same con- 
struction, with the improvement, also, of independent 
wheels, or, rather, an axle to each wheel, upon a plan 
patented by Robert Stephenson (uncle of the late R. 
ieaieenet in 1825, and again by Geo. Francis Train 
and James Samuel, in 1861, Meyer’s proposed engine, 
commended by Mr. Clark, is to weigh 60 tons, and to be 
carried on twelve wheels, arranged in two bogies of 
six each. Now we carry 7! tons occasionally on a single 
wheel of fast express engines, and if such enormous 
tractive power is really required, employ steel rails and 
tyres, and carry 74 tons upon a wheel, whereby an eight- 
coupled engine weighing 60 tons may be worked with but 
a single pair of cylinders. Such an engine could be easily 
placed upon a wheel base of 12ft. Gin., the cylinders and 
firebox overhanging at the ends. In the Steyerdorf ten 
wheels are coupled together, and Mr. Clark apprehends no 
A few years ago it 
was generally thought that two engines of moderate weight 


We certainly think, taking the effects on 
wagons into account, and the risks of breaking loose on an 
incline, that it is better to help up a train with a 
pushing engine behind than to take the whole by one 
great locomotive in front. ‘There are many ways of 
working a large train up a steep incline. One good 
plan, generally inevitable, is to go slow, and ut a 
slow speed an engine of 30 tons will do all that could be 
accomplished by a 50-ton engine going twice as fast. We 
do not like any engine or design exhibited last year in the 
foreign department for working steep inclines. ‘The Khore 
Ghaut engines, built in Manchester, will, we think, do 
better than any of them. In these the wheel base is not 
long, and by the use of a bogie is very flexible, while the 
adhesion, weight, and tractive force are ample for any 
proper train up a bank of 1 in 37. 


MARINE BOILERS, 


Tue old Killingworth locomotive boilers—those which 
George Stephenson continued to make and work from 1814 
to 1529— had almost the worst possible proportions, 
whether considered in respect of absolute efficiency or 
economy of working. ‘They had a single short tube, either 
20in. or 22in. in diameter, with a fireyrate of from 6 to 7 
square feet in extent at one end, and a chimney of the 
same diameter as the flue of the other. ‘Thus the later 
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Killingworth engines had 7 square feet of firegrate, 
114 square feet of heating surface in the “firebox,” and 
292 square feet of additional heating surface in the tube, 
and with these proportions the cross-sectional area of both 
the tube and chimney was 380 square inches, or 2°64 square 
feet. The subsequent improvement in the locomotive 
engine may be traced, not so much to the adoption of the 
maltitubular boiler as to the contraction of the clear tube 
opening relatively to the area of the grate and heating 
surface. Trevithick and Hedley had employed the return | 
flue boiler with a small chimney, the former in 1804-5 and | 
the latter from 1813; and Hackworth, in 1827-29, in- | 
creased the heating surfaces of his engines, as compared | 
with those made by Stephenson, and at the same time | 
adopted a clear opening through his fire tube, less than one | 
half as large as that which had been for so long adopted, | 
and with such wasteful results, at Killingworth. The 
Rocket in 1829, and the Novelty also, had very small col- 
lective areas of tube opening, as compared with the heating 
surfaces, and the consequence was a signal economy in fuel. 
The Rocket, with 6 square feet of grate, 20 square feet of 
firebox heating surface, and 1173 square feet in the tubes, 
had less than one square foot of clear tube opening. ‘The 
Novelty, with only 1°8 square feet of grate, 91 square feet 
in the firebox, and 33ft. in the single convolved tube, had 
only a single 3-in. opening of 7 square inches area for the 
exit of the products of combustion; of course a powerful 
blast was employed. And the Novelty, in proportion to 
the work done, was by far the more econo-mical in fuel of 
any locomotive tried at Rainhill. 

In marine boilers the relation between the clear opening 
through all the tubes or flues, and the areas of the firebars 
and heating surfaces, is one of much economical conse- | 
quence, With a natural draught it appears to have been 
pretty well ascertained that the clear tube opening, or 
calorimeter, should be about one-seventh or perhaps one- 
eighth the area of the firegrate. With a less area of 
calorimeter a greater strength of draught is necessary ; 
while if the calorimeter be much greater, a considerable 
proportion of the heat goes to waste. Mr. Isherwood, the 
American engineer, who has paid great attention to the 
proportions of marine boilers, and who hes conductid ex- 
eriments upon their evaporative power at a cost, to the 
Dnited States Government, of many thousands of pounds, 
considers that the calorimeter should never be Jess than one- 
ninth nor more than one-seventh the ara of the grate. 
The ordinary multitubular boiler requires, he observes, a 
very nice adjustment in this respect, and a proportion of 
sf; Is, he believes, exactly that which is best of all. Mr. 
Murray pre-eribes one-sixth as a fair proportion. The 
boilers of the royal yacht, Victoria and Albcrt, were origi- 
nally mede with 504 square feet of firebar area, and with 
3,024 tubes, 24in. in external diameter, and having ferrules 
within their ends. ‘Taking the inside diameter of the fer- 
rules as 2in., the calorimeter weuld be 66 square fect, or 
0°15, or less than one-seventh that of the grate. In many 
of the swilt Clyde boats the ratio of the calorimeter is much 
less. ‘The Victoria, built some years ago, had $1 square feet 
of grate and 7O tues, exch 4gin. in internal diameter, 
giving for the latter 8:1 square tcet of clear opening, or a 
calurimeter of one-tenth. The Invincible, an older boat, 
had 613 square teet of gyrate and 5:44 square feet of calori- 
meter, a proportion of less than one-eleventh. ‘The Holy- 
head and Kingstown packet Ulster originally had 870 
square fret of grate, and 4,240 tubes having an internal 
diameter of 2{in., giving a calorimeter of 1184 square feet, 
or about one-seventh that of the tubes. ‘These boilers are, 
however, defective in consequence of the extreme shallow- 
ness of the furnaces, the crown of the furnace being but 
12in. above the firegrate at the front, and 2din. at the 
back. 

A case came recently under our observation where, with 
a firegrate originally 105 square feet in extent, afterwards 
diminished to 95) square feet, there were 714 tubes 2}in, in 
internal diameter, thus giving about 20 square feet of 
calorimeter, or more than one-tifth the area of the grate. 
The consumption of coal was so excessive as to alarm the 
proprietors of the vessel ; and with this large consumption 
only 74 knots could be made by a ship which, for her 
nominal power, ought to have gone ten. Ina little book 
by Messrs. Armstrong and Bourne, on “ Boiler Engineer- 
ing,” the road to improvement in marine boilers is stated to 
be in “shortening and widening the tubes.” Here, surely, 
they were short enough (5ft.) and, collectively, wide 
enough, and the result was a loss of nearly one half the fuel 
placed upon the bars. Instead of “ shortening ” and 
“ widening” the tubes further, a course which would have | 
brought the boilers into something of the proportions of those | 
of the old Killingworth locomotives, ferrules lin. inside | 
diameter, in the smokebox ends of the tubes, or the alter- 
native of a baffle plate drilled to correspond to the tube 
openings, and placed so as to shut about one-third of their 
area, were at once recommended. The firebars, too, were 
too near the crown of the furnace, and as the ash pits were 
of tolerable depth, instructions were given to lower 
the bars 6in. at the back and ltin. at the front, so as to 
give 164in. in the clear at the front, and 27in. at the back. 
The boilers of the new troop steamship, the Orontes, are 
found to be very defective in steam producing power, and 
we apprehend that they are faulty in the respects just 
noted, In the sheet flue boilers made under the expired 
patent of Lamb and Summers the calorimeter is neces- 
sarily large. In the boilers of the Ripon each firegrate has 
153 square feet, while the clear opening of the seven flues 
corresponding to each grate is 3; square feet, giving a 
calorimeter nearly one-fourth of the firegrate. The sheet tue 
arrangement gives, however, a large amount of heating 
surface of a very effective description, and for this, and for 
various practical considerations, these boilers are in con- 
siderable favour. Mr. Humphrys employs them in pre- 
ference to tubular boilers, the cost of both being practically 
the same. The sheet flue boilers did not answer, however, 
in the Himalaya, nor in the West India packets. 

Perhaps the worst prevalent defect in marine boilers is 
the shallowness of the furnaces. We will venture the 
assertion that no large marine boiler ever performed well 
unless an average height of 2ft. from the fire-bars to the | 


| crown plates of the furnaces, leaving no air space and room | 


| Napier and Sons, of Glasgow, havé a noble depth, and a 


crown of the furnace was provided. One firm (and one, 
too, of great inheritance and ancestral repute) have adopted 
a practice of giving the least possible depth to their fur- 
naces. In many cases the depth from the crown to the 
firebars is only 1ft. at the front end, and perhaps less than 
2ft. at the back. It is needless to say that, apart from all 
theory, and referring only to abundant and well-authenti- 
cated practice, boilers thus proportioned are, in every case, 
defective. In the sweeping terms of disapprobation 
with which practical men are wont to dismiss im- 
perfect schemes, low-furnace boilers are “ failures.” 
‘to any one who has watched the progress of engi- 
neering experience during the last few years, it is ex- 
traordinary that any respectable firms are still to be found 
who will not merely tolerate, but recommend boilers in 
which the coal is to be packed almost in contact with the 


for combustion between. Even the wretchedly-proportioned | 
and practically-imperfect boilers of the Great Eastern have 
large roomy furnaces. All the furnaces made by Messrs. 





healthy and a vigorous combustion is the result. A bad 
construction of furnaces has been foisted upon the Ad- | 
miralty, and the consequence is that only costly Welsh 
coal, which can be burnt in long shallow fire-boxes, is 
preferred for the steam vessels of the navy. With boilers 
properly proportioned, North country coal, as preferred | 
by the French navy, and by many of the leading | 
steamship companies, would be found to answer perfectly. | 
For heating value when properly burnt, North country 
coal is worth more, ton for ton, than any coal mined in 
Wales, but it requires better proportioned boilers for the 
former than are in general use for the latter. If our 
marine engineers would adopt a minimum mean depth of 
2ft. Gin. for their furnaces, above grate bars, aud a czlori- 
meter not exceeding one-seventh the area of the firegrate, 
there would be no difficulty with a proper regulation of air, 
in burning Neweastle coal without sensible smoke, and 
with a rate of evaporation at least equal, pound for pound, 
to that of any other stcam coal now known. 


A Great Orper ror Rais.—(/rom our Correspondent.)\—The | 
Paris, Lyons, and Mediterranean Railway Company has just given 
ont an order for more than 100,000 tons of rails. ‘Che Creuzot | 
works obtained the coutract at £7 12s, per ton, but will call in the 
assistance of other establisbmeuts, | 

Extensive Dock Proseers at Carpirr.—The rapidly advancing | 
port of Cardiff at the present time possesses most extensive dock 
accommodation, but the trade of exportation of coal and iron has, 
for the last four or five months, proved so great that the docks have | 
heen crowded to excess. while numbers of ships wait their turn in | 
Penarth roeds. ‘The existing dock accommodation consists of the | 
East Bute dock, acreage 45a. Sr. 3p.; West Bute dock, acreage, 
19a, Sr. 2p.; tidal harbour, about 10a. ; Glamorgawshire canal, about 
14a.; Penarth tidal harbour and Penarth dock (almost completed), 
about Lia, From 600 to 800 vessels visit the port monthly, and during 
one month of the present year upwards of 150,000 tons of coal were 
exported alone. The trustees of the Marquis of Bute have given 
notice of application to Parliament at the next session for permission 
to construct new docks, and so extensive have been the projects 
proposed that they will almost require a lifetime for their accom- 
plishment. avd the expenditure of more than two millions of money. 
The Carciff Times of last week issurd a map of the port, with the 
proposed new docks, &c., accompanied by explavatory and descrip- 
tive matter. From it we find the new docks are three in number, 
which, with the amount of lands, &e., for wharves, will enclose a 
space of some 5C0 or 6.0 acres. Taking the docks iu order, the first 
which receives attention is the floating dock, which, as regards 
position, lies in a continuous line with the existing East and 
West Bute docks. This sheet of water will be a large extension of 
the present “cut,” and in area be about forty acres, It will be 
entered by a large basin and three gates, and there will be sufficient 
water at all states of the tide to allow for exit and entrance at any 
time. To the west of the floating dock » ill be the new south-westerly 
dock, running parallel to the floating dock. Its area will be aboui 
29 acres, and it will be entered by the basin leading to the floating 
dock. The new south-easterly dock will be the largest sheet of | 
water of the whole, having an area of 68 acres and a basin of 12 
acres. In position it will lie diagonal to the floating dock, the 
northern extremity inclined to the east. he depth of water on the 
sills at high spring tides will be 344ft., and it will consequently 
admit ships of very large burden. Among other works is a landing 
pier, which will be 1,600 yards long and 300 yards below low water 
mark. Its position is to the east of the floating and south-easterly | 
docks ; it is at an angle of about 45 degrees to the floating dock, and 
at almost right angles to the south-easterly dock. It will also act as 
a breakwater to protect the shipping from easterly winds, and in 
that respect will act an important part in the economy of that 
system of corimercial development which this gigantic scheme will 
aid in carrying out. 











Tue Grear Eastern.—A correspondent furnishes the following 


| details of the scheme for the disposal of the great ship by lottery :— 


The proposal is that subscriptions for tickets shall be reserved for 
citizeus of Great Britain, With this proviso it proposed that all 
subscribers of £1 and upwards shall receive a numbered certificate 
for each £1 subscribed, and the subscription tocease when £240,000 


| has been subscribed. Should the association not become the pur- 
| chasers of the ship, all holders of certiticates to receive their money 


back free of any but actual expenses, in no case to exceed one shil- 
ling per share. Should any holder of certificates not reclaim his money 
within six months of a publication in all the London and Liverpool 
daily papers of the inability of the trustees to purchase the vessel the 
amouut of such unclaimed subscriptions to be forfeited. Should 
the association become the purchasers, the trustees will immediately 
proceed to make a division of the prcperty among two hundred of 
the subscribers in the following manner ;--A public lottery to be 
held in Frankfort, with all usual precautions as to integrity, and 
the drawings to take place in the presence of two or more notaries 
public, and of the secretary, aud one or more of the trustees. The 
successtul numbers to be of the following values (should the full 
amount have been subscribed, and rateably in proportion), aud 
represented by proportionate shares in the ship:—1 prize, value 
£4,005 1 prize, value £20,000; 3 > prizes, £10,000 each, value 
£50,000; 6 prizes, £5,000 each, value, £30,000; 12° prizes, 
2,6 each, value £30,000; 35 prizes, £1,000 each, val 
1; 50 prizes, £500 each, value £25,000; 25 prizes, £400 eac 
value £10,000; 65 prizes, £500 ea th, value £19,500; 2 prizes, £250) 
each, value £500. i total value £240,000, Less a com- 
mission of five per cent. and charges, and the necessary disburse- 
ments of the ship from the time of her purchase until her transfer 
by the trustees to the two hundred successful subseribers, a publisiied 
account of which, and a list of the winning 200 numb will be 
advertised in the leading journals. ‘Che remaining s e 
blanks. All precautions bave been taken not to infringe 
enactments, and thus any itterference with the lottery taking place 
cannot be reasonably anticipated. Should, however, any unforeseen 
difficulty after the purchase of the vessel arise, the trustees bind 


























| themselves to again cause the ship to be put up to auction, and to 


return the proceeds proportionately to all holders of certificates of 
subscription. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





BOWER AND HOLLINSHEAD’s GAS APPARATUS. 

Sm,—In your last issue there appears a letter from Mr. W. C. 
Holmes, accompanied by drawings, which is evidently written for the 
purpose of leading both yourself and readers to tlie conclusion that 
the apparatus and valve recently patented by Mr. Bower and myself 
are similar to others patented by him in 1805, and as that leiter is a 
complete series of misrepresentations, I will tuank you to allow me to 
reply to it, which I will do as briefly as possible. 

In 1852 Mr. Bower patented an apparatus, combining together the 
hydraulic main, condenser, washer (or scrubber), and purifier, which 
was re-patented by Mr. W. C. Holmes in 1855; that the latter is 
nothing more than a copy of the former will be at once seen by the 
following extracts from both syecifications :— 





Mr. Bower's specification, 1852, Mr. Holmes’ specification, 1855, 
No. 1,161.—*Iu the complete No. 1 405.—* Secondly, toa mode 
apparatus, the hydraulic main, or method, in which the air con- 
washer or scrubber, condenser, denser, wash vessel, coke or 
and purifier, are all combined breeze scrubber, and purifier, are 
within one arrangement, so as to combined in one arrangement, 
ensure a degree of compactness thereby ensuring a degree of com- 
and simplicity unattainable in pactness and simplicity unattain- 
disconnected apparatus.” able in disconnected apparatus.” 


Not only is the apparatus here substantially the same as 
Mr. Bower's, but bis specification is copied, word by word. 

Mr. W. C. Holmes’ patent was allowed to lapso by non-payment 
of stamp in 1858. The dry centre valve, as made by him, has not 
been patented at all; the first one being constructed in 1861 from the 
drawings of the writer, and who was also the inventor. The 
writer also, in the same year (and not 1860, as stated by Mr. W. C. 
Holmes) designed and superintended the construction of the appa- 
ratus of which you gave engravings, and which was fixed for 
Messrs. Tunstill Bros., of Brierfield, to suit a special position, the 
room they could spare for the reception of gas apparatus being very 
limited, and insufficient for ordinary apparatus, which would have 
cost considerably less ; the drawings given, however, are incorrect, 
and any apparatus made according to them would not act. 

In the patent taken out during the present year by Mr. Bower, the 
claim is (see ne Exorneer of October 23rd) for combining a con- 
denser, washer, scrubber, purifiers, &c., with a dry centre valve, one 
or more by-pass valves, as required, and connections. Mr. W. C. 








| Holmes has never made such an apparatus. In his specification of 


1855 he shows an arrargement, combining a wet or hydraulic 
centre valve with other apparatus, and three of these were cune 
structed, but, as admitted by him, turned out complete failures, as 
might have been expected, the centre valve being placed underneath 
the scrubber, the only mode of workiug it being by gearing tixed 
under the apparatus; the workman, therefore, would have been 
obligecd io go down into a kind of cellar or cave, in order to 
have access toit. I leave it to the common sense of your readers 
whether an abortive attempt to produce a certain result can 
invalidate the claims of others more successful or ingenious, whether 
pitented or not. We, however, as above stated, cla.m the introduc- 
tion of adry centre valve, which is au important aifference, the buik 
and weight of the hydraulic valve (three tw four times that of the dry 
one) rendering its application for tuis purpose of questionable utility. 

One of the principal objects sought to be attained in these 
apparatus is to make them as simple aud effective as possible at the 
least cost. A comparison of the two apparatus before you, each of 
the same capacity, shows that whereas that of Mr. Holmes weighs 
over 50 tons, that of Mr. Bower weighs only 20 tons—a difference of 
some importanee, especially when required for exportation. The 
latter one includes, in addition, a duplex by-pass valve and 
connections, by means of which either the condeuser or scrubber 
can be shut off at pleasure for inspection or cleansing, whilst 
that of Mr. Holmes being uppre rided with such # valve, the 
making of gas must be stopped altog ther for these purposes. 
As to his statement that he has erected works with ceutre valves to 
work three or four purifiers, as required, I beg to state that] kuow for 
a fact that he has never made either a wet or a dry ceutre valve of 
that description, and he cannot give the name of a single place 
where he has fixed such an one :—oue interpretation that statement 
is capable of is, that he has fixed three puritiers with a centre valve, 
or four purifiers with a centre valve as required; it will be noted 
also that he dues not use the term dry. I would here explaiu that 
the peculiarity of the patent valve is, that when attached to three or 
four purifiers, as the case may be, it allows the whole series to be in 
action at the sametime, or any oneof them to be shut off at pleasure ; 
whereas, when ordinary valves are used either wet or dry, oue pnri- 
fier is always shut off, and, consequently, one-third or one-fourth of 
the purifying surface is of no service. 

Having been careful to give facts only, I trust the above will be 
sufficient to dispose ef any claims Mr. W. C. Holmes may have to 
originality, and think you will agree with me that any further 
correspondence on the subject will be simply avother form of 
advertising. W. Ho.iinsueap, 

St. Neots, December 28th, 1863. 

[Mr. Hollinshead appears to have been in the service of Mr. 
Holmes at some former time. At least his letter gives that impres- 
sion.—Eb. E. | 






























SETTING STEAM BOILERS. 


Sm,—Few persons who read Mr. Harman's monthly reports to 
the Manchester Association for the Prevention of Steam Boiler 
Explosions can fail to observe the defects attending our present 
modes of setting steam boilers in brickwork—the danger to life 
and limb in the first place; the danger to property in the second; 
and, thirdly, the rapid destruction of the boilers themselves from 
corrosion, particularly about the mid-feather walls on which the 
boiler rests. Nor can these be considered the only defects, for the 
present mode of building in boilers increases the difficulties attending 
the proper inspection and examination of boilers in no small 
degree; indeed, the part of all others that most imperatively calls for 
inspection at short intervals isthe part that is the most difficult to get 
at without entailing much loss of time, i.e, the mid-feather wall on 
which the boiler is seated. 

Now, I would beg leave, through the medium of your excellent 
journal, to suggest, for the consideration of engineers aud the owners 
of steam boilers, a method of erecting steam boilers without entailing 
these defects, and which would offer, 1 think, greater facilities 
for examination, and would cost but little, if anything, more than 
the present modes—at least as regards boilers with internal 
fire-boxes. Let the boiler, instead of being built up in a mass of 
brickwork, bave four or more strong studs bolted or rivetted to the 
boiler at each side, a framing then to be made by driving cast or 
wrought iron pillars into the ground, or built into it with masonry. 
Then let « suitable frame, made to correspond, be dulted on those 
pillars, and having notches made to correspoud to the stud fixed to 
the shell of the boiler. 

The flues to surround the outside of the boiler might be made of 
either cast or wrought iron, as might be found most suitable, and be 
made either semicircular in section, or any other modification of it; 
having a flange at each end, thus ade to fit to the side of the 
boiler, and be fastened to it by a> si ver of riugs round the 
boiler; and being kept air-tight by a packing of course cauvas, 
covered with red lead, placed between the flange and the boiler. 

‘The flues across the ends of the boiler to be made to match, and 
bolted to the longitudimal flues; the boiler and flues tw be well 
| “lagged” with felt stitched to canvas, aud fastened over flues and 
boiler, with light hoops fitted with tightening screws in such 
a manner as to allow of its removal, when needed, for the purpose of 
examining the boiler. 
| Your engineering readers will at once see that this plan admits of 
' various modifications, and it seems singular that better plans than 
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the present ones in use have not been devised and put in practice 
ere this. E 

I hope that my suggestions may be thought worth the considera- 
tion of your professional readers, and apologise for occupying so 
much of your valuable space, H. 

28th December, 1863. 


INVALID PATENTS, 

S1x,—Will you kindly accord me space in your valuable journal 
to make the following statement of plagiarism and sharp practice 
on the part of Mr. Whitworth, in connection with his patent, No. 51, 
1863, for improvements in ordnance, wherein he employs a “ stepped 
screwed ” plug for closing the breech. A drawing of it is given in 
your number for August the 21st, 1863, which 1 may describe as a 
solid cylindrical plug turned down in three steps, forming a stepped 
cone, similar to an ordinary cone-speed pulley with a screw thread 
of the same pitch cut upon each of the steps, the breech of the gun 
being recessed with corresponding coned steps and screwed with 
the apex cone or least diameter farthest in the bore of the gun, to 
receive the plug. ‘The advantages of this form of plug over the 
ordinary cylindrical one previously employed by Mr. Whitworth 
for resisting tie strain of explosion are, firstly :---When used for 
breech-loaders it bas nearly three times the holding power, with 
only the same number of turns to unscrew and screw up, in conse- 
quence of the threads of the screws of all three of the steps of the 
plug taking into the corresponding screw threads of the stepped 
recesses in the gun at the same time, and, therefore, all of 


built 





them screwing up together. And, secondly, in up 
guns, whether of the muzzle or breech-loading description, 
each ring, when shrunk over the other, is made to project 


the length of the step atthe breech end, so that, when all the rings 
are on, they form a stepped cone recess; these are then screwed, 
and the plug made to fit, so that each ring must bear the end, as 
well as the lateral strain on firing the gun. Now, my complaint 
against Mr. Wh tworth is simply this, that in June, 1861, I took out 
a provisional specification, No. 1564, for the stepped screw, and soon 
after forwarded drawings, &c., to Mr. Whitworth for his approval, 
when [ received the following reply, dated July 19th, 1861:— 
“ There are many reasons in practice for preferring the cylindrical 
to the conical or stepped screw for breech loading ordnance, Accu- 
racy is necessary, because it is requisite each thread of the screw 
sho: ld bear its proportion of the eud strain and wear, cousequently 
simplicity of construction is a primary desideratum, and in this 
respect the simple cylindrical screw has a decided advantage. It 
is questionable if the stepped screw could be made to bear equally 
on all its surfaces ; and if so made, the wear being unequal, it 
could not long continue to bear equally. As to the time occupied 
in screwing and uuscrewing (the ouly advantage, and that an 
apparent one, which the conical has over the cylindrical screw) 
the difference even in this respect would be so litile,if any, as to 
be more than obviated by tae greater liability of the conical screw, 
with its more numerous entering ends, to become bruised or 
jammed.” 

“ Besides being more simple to manufacture, the cylindrical screw 
gives to the sides of the breech end of the gun uniformity of thick- 
ness, which is very desirable when the heat and forces it has to 
sustain are so instantaneous and intense. ‘The question of 
cheapness of construction, also an important one, is decidedly in 
favour of the cylindrical screw.” 

This opinion, coming trom so high an authority on gunnery 
questions, mainly determined me not to continue the patent beyond 
the six months. Little did I think at the time—good, easy min— 
what his object was in condemning my invention, uaturally infer- 
ring I was dealing with an honourable man; but I have now dis- 
cove:ed wiy he did so, it having lately come to my kuowledge that, 
five months after his letter to me, he sent drawings of my stepped 
screw, applied to a muzzle-loadiug gun, to the Government, and 
since theu, as I before stated, be has aitempted to protect himself— | 
for my invention —this year; which | humbly beg to submit 
is another addition to your published list of invalid patents. 
Of course a mau who could be guilty of such conduct would be far 
too knowing to plagiarise without some slight alteration. This he 
haz doue, vot on the screw itself, but in his mode of applying it— 
for I learn he claims the use of the screw to muzz'e-loadeis only— | 
breech-loading ordnance having gone rather out of fashion—which 
means, in plain English, the merely keeping the plug in the gun | 
when once screwed up. This is about on a par in novelty to his 
Claim of applying the screw to built-up guns, because as all guns 
are at present more or less built up of rings, if the screw is used at 
all it is impossible to do so in any other way than that described. 

By giving publicity to these facts you will confer two benefits on 
the public, the advertising the invalidity of Mr. Whitworth’s 
ea and the warning other inventors of the treatment they are 
ikely to get if they trust themselves to the tender mercies of Mr. | 
Whitworth. J. A. Limpert. 

P.S.—I believe Mr. Whitworth now states he made drawings of | 
the step-screw in 1860. It is very strange he did not say something | 
about it in his letter to me. | 

Gravesend, Dee. 31, 1863. 
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A New Biast Furnace.—(From our Currespondent).—M. Fabri 
has been making experiments at the Couiilet Works with a new 
blast furnace of a special character. This furnace is composed of 
two cavities laid one over the other, each having the form but not 
the dimensions of an ordinary blast furnace. The object of the | 
upper furnace is to prepare minerals by means of the waste heat of | 
the lower furnace, which then converts them into pig. M. Fabri 
contends that the furnace can be worked with raw coal instead of coke. 

Locomortives.—At the close of 1860 the number of locomotives on | 
the railways of the United Kingdom was 5,801; at the close of 1861 
it was 6,156; and at the close of 1862, 6.398. Thus, an additional 
locomotive was brought into use almost every day, if we except 
Sundays. Even allowing twenty years as the natural life of a locu- 
motive, upwards of 300 new engines would be required to keep up 
the stock every year at its present level, and irrespective of any 
foreign demand it may be affirmed that at least 500 locomotives will 
be required annually on home account for an almost indefinite 
period. Allowing £2,500 as the cost of each engine, the 500 new 
locomotives annually called for represent an aggregate of no less 
£1,250,000. Another curious consideration suggested by the figures 
which have been given is the magnitude of the class employed in 
driving the enginesat work. Between 12,000 and 13,000 drivers and 
stokers must be now regularly employed, and these men represent a 
ager of at least 60,100 persons dependent on the swift iron and 

rass giants which have played so prominent a part in the industrial 
hist »ry of the century, 

AnorHer Avusta1an Voyace Rounp THE Woriv.— The Austrian 
screw steamer Marco Polo will leave Trieste on the 5th of March 
next, ‘on a voyage round the world.” It has been calculated that 
a period of eight months will be amply sufficient for the purposes of 
the voyage, in the course of which thirty different seaports will be 
visited, or five more than called at in the famous Novara expedition. 
About two hundred days will necessarily be spent on the sea, while 
there will be fifty days to be availed of on land for the visiting and 
inspecting of various points of great interest in different parts of 
the globe. The shareholders will consist of from fifzy to sixty 
persous, and the contribution of each is fixed at 5,000 florins, equal 
to about £400, which will cover all expenses during the voyage, 
including board and lodging on shore. ‘The following are the places 
Which it is intended to visit during the expedition :—Algiers, Gib- 
raltar, Madeira, Liberia, St. Helena, Cape of Good Lupe, Mada- 
gascar, Ceylon, Nicobar, Singapore, Hong Kong, Canton, Shanghai, 
Sandwich L-lands, Acapulco, City of Mexico, Panama, Lima, Valpa- 
raiso, Falkland Isles, Monte Video, Kio Janeiro, Canary Isles, 
fonian Isles, two Dalmatian and two Italian ports; thence home to 
Trieste, to arrive about the middle of November. ‘The expedition | 
which is being formed under the auspices and superiutenJence of | 
the Austrian Government, will be provided with influential letters 
of recommendation to the various consulates in different parts of 
the world. | 
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Grants of Provisional Protection for Six Months. 

2526. Heyry Cuayton, Atlas Works, Upper Park-place, Dorset-square, 
London, ‘Improvements in buildings used for drying bricks, tiles, and 
other articles,” — Petition recorded 15th October, 1863. 

29:0. HUBERT AYCKBOURN, Symond’s-inn, Chancery-lane, London, “ The 
cullection and cultivation of oyster spawn and brood.” -A communication 
from Eugene Kemmerer, St. Martin, Ile de Ré, France.— Petition recorded 
21st November, 1863. 

3041. Joun Green, Greenwich, Kent, “ Improvements in horse shoes.”— 
Petition recorded 3rd Dicember, 1863. 

2045. kDWARD JosEPH HUGHES, Manchester, ‘‘ Improvements in the pro- 
cess of processes of producing aniline black on cotton fabrics or yarns.”— 
4 communication from Honoré Cordillot, Dornach, near Mulhouse, 

rance, 

3049. WELBURN WILLIAMSON, High Holborn, London, “ Improvements in 
wringing machines.”—Petitions recorded 4th December, 1863. 

3055, SamMust ALFRED VaRLey, Roman-road, Islington, London, and Crom- 


WELL FLEETWooD Varvey, Becxenham, Kent, “ Improvements in heat- 


ing,- parts of the invention being applicable to other parposes,” 

3061. FREDERICK JAMES WALTHEW, Westficld=place, Surbiton, Surrey, 
“Improvements in apparatus for sustaining and lifting draught horses to 
prevent them falling or injuring the vehicles to which they are attached.” 
—Petitions record: d 5th Dic mber. 1863, 

3073. GrorGe Ropert T1LLine, Birkenhead, Cheshire, and Joun Park, 
Liverpool, *‘ Improvements in stecring gear fcr ships and other vessels.” 
— Petition recorded 7th December, 1863. 

3093. TuoMas Harrison, Tudhoe, near Ferry-hill, Durham, “ Improve- 
ments in machiuery for puddii.g iron and steel. ’—Petition recorded 8th 
December, 1863 

311. HeNky ‘iuRNER, Leeds, Yorkshire, ‘‘ Improvements in apparatus for 
preventing the explosion of steam boilers.” 

3115. WILLIAM «LARK, Chaucery-lane, London, “ Certain improvements 
in port closers fur vessels of war and forts."—A communication from 
Wiili«m Stuart Auchincloss, New York, U.S. 

3117. RoHakp WittiaM PyYNE, Grove-lane, Camberwell, Surrey, ‘An 
improved sash or shutier fastener also applicable to doors and casements.” 
-- Petitions recorded Wth December, 1863 

3119, SUSAN TucuET. Liverpool-street, Dover, Kent, ‘‘ An improved roller 
for window binds.” 

3123, Joun Corsy, Dunoon, Argyle, N B., “ Improvements in centrifugal 
machin s for extracting the syrups from sugar,” 

3125. EDWARD SuEPuERD, Wakefield, Yorkshire, ‘Improvements in the 
preparation or manu acture of cocoa nut fibre for matting purposes.” 

8127. Henry Kinsky, Nottingham, “Improvements in bonnet front ma- 
chines and apparatus coun. cted therewith.” 

3129. Joun Curr, Imperial Potteries, Lambeth, Surrey, ‘ Improvements 
ir apparatus for trans itting motive power.” 

3135. WitLiaM Thomas CasseL Pratt, Newport, Monmouthshire, ‘‘ A new 
method of and apparatus tor enabiing the poi..ts on railways to be shifted 
by an #tte dant in the train while the train is in motion.” Petitions re- 
corded 1 th December, 1863. 

81.7. Juseru Towssend, Glasgow, Lanarksh‘re, N.B., “ Improvements in 
sizeing or dressing and iu drying fibrous mat. rials or fabrics, and in appa- 
ratu therefor.” 

3139. BE»Jamin Donsox, JouN Hopokinson, Daniet GReennALen, and 











FRaxcis tamiuton, Bolton, Lav cashire, “* Certain improvemeuts in ma- 


chinery for ca ding cotton and other fibrous substances,” 

3141. JouN Hknky Jounson, Lincoli’s-inn-fields, London, “Improvements 
in the construction and wode of attaching - findia-rabber and other com- 
position soles tu boots and shwes, or to the uppers thereor.”—A communi 
cation from Cnarles MacBurney, Boston, suffulk, Massachusett:, US. 


3/47. Groree TOMLINS \N BuUsFitLD, Loughborough Park, Brixton, Surrey, | 


“ Improvements iu washing machinery.”—A communication from Thomas 
Mayall, Roxbury, Massachusevts, U 8.—Petitions recorded 12th December, 
1863. 

3153, WILLIAM Spence, Chancery-lane, London, “Improvements in calender- 
ing machives "—A communication fromJules Auguste Lequeux Muston, 
Rue Lemire, Rouen, France 

$15¥. TuoMss WiLson, Briningham, ‘Improvements in breech-loading 
fire-arn.s, projectiies. and cartrdges, and m tools or a, paratus for the 
manufacture of proj ciies.’— Petitions recorded lith December. 1863. 

3161. HENKY Beavroxy Seans, Liverpoo!, ** tmprovem nis in cleansing or 
dusting rice aud Over grain, aud in the machinery or apparatus employed 
for that purpose.” 

3165. WiutiaM WILLIAMS Box, Birmingham, ‘ Improvements in fire bars 
for the boilers of locomotive and other engines, aud for fire boxes and 
furnaces geverally.” 





3167. JouN LiENRY JONSON, Lincoln’s-inn-fields. London, “ Improvements 


in grindny and polisving glass, and in the machwery or apparatus em- 
ployed therein "—A communication te om James Dodge, Wateriord, Sara- 
toga, New York, U S.—Vevitions recorded 15th December, 1-63. 

3171. Jeske Smitu, Birminguam, * lmprovemeuts in breech-loading fire- 
arms.” 

3175. JAMES HINDL#, Sabdn, and WitwiaM Fietpixne Catverr and 
EMANUEL THukNTUN, Enfieid, Lancashire, “improvements in looms for 











Ww iv 

3177. JuLksS GovvERNoN, Saint Imier, Switzerland, ‘ Improvements in 
watches.” 

3179. TikoruiLUS ALEXANDER BLAKELY, Montpelier-equare, London, “ Im- 
provements in the construct on of cannon and ovher ordnance,” 

3181. ALFRED Vincent Newton, Chancery-lane, London, “ Certain im- 
provements in sewing machinery.”—A communication from Isaac Merrit 
Smyger, New York, U.s. 

3183. CHARLES HumPxty, Suffolk Grove, Southwark, Surrey, “ Im- 
cnc in dissolving india-rubber.”— Petitions recorded 16th December, 
363. 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 
3198. Henri ADRIKN PONNEVILLE, Porchester-terrace, Bayswater, London, 


* Improvements in the manufacture of socks.”—A communication from | 


Pierre Dominique Lacroix, Passage Choiseul, Paris.— Deposited and re- 
corded 13th Decenber, 1863, 


3204. Epwakp Tuomas Hueues, Chancery-lane, London “ Improvements | 


m the composition of ink suitable for printing and colouring or shading 
bank notes and other intruments and documents by the copper plate, 
lithographic, typographic, xylographic, or other process of printing.”— 
A commuication from Tracy Edson, New York, U.S.—Deposited and re- 
corded 19th December, 1863. 





Patents on which the Stamp Duty of £50 has been Paid. 


3148. Groner Sanpys, Aldersgate-street, London.—Dated 22nd December 
1860. 


56 Epwarp CLARENCE Siterard, Victoria-street, Westminster.—Dated 9th 
January, 1861. 

3182. WiLtiaM Epwarp Newton, Chancery-lane, London.—A communica- 
tion.— Dated 28th December, 1860. 

3176. ALFkED VinckNT Newron, Chancery-lane, London.—A comm unica- 
tion.—Dated 27th December, 1860. 

41. WILLIAM TayLor, Nursling, near Southampton, Hampshire.—Dated 7th 
January, 1861. 

53, WiLLiAM TayLor, Nursling, near Southampton, Hampshire.—Dated 9th 
January, 181. 

31:5. Georex Dopmen and WiLtiam BetLuouss, Rochdale, Lancashire.— 
Dated 27th December, 1860. 

3180. 
December, 1560. 

3187. Eosert Revsen Burnuam, Liverpool.—Dated 29th December, 1860. 


Ina Dimock, Mauchester.-Partly a communication.—Dated 28th 


3172. WituiAM HILL, Milton-street, and Henry Banrssr, Thomas-street, 
| 


Sheffield, Yorkshire.—Dated 27th Decemter, 1860. 





Patents on which the Stamp Duty of £100 has been Paid. 
3679, James Petrix and WiLtiam M'Naveut, Rochdale, Lancashire.— 
Dated 27th December, 1856. 
305”. CROMWELL FLEETWOOD VaRLey, Gloucester-terrace, St, Paul's-road, 
Islington, Loudon.—Dated 24th December, 1856. 
3065. WILLIAM IRLAM, Gibraltar Lronworks, Newton Heath, Manchester.— 
Dated 2oth December, 1856. 





Wotices to Proceed. 

$032. Rooen Licntrown, Over Darwen, Lancashire, “ Improvements in 
looms for weaving. ’— Petition recorded Lith August, 1863, 

20:2. Thomas Lortvs, Preston, Laveashire, ** improvements in apparatus 
for attaching to steam boilers and flues for the consumption of smoke.”— 
Petition recorded 17th Auquat, 1803 

2048. HeNky Ropinson, Skipton, 
kilns.” 

2049. Tuomas Doss, Rotherham, Yorkshire, ‘‘ Improvements in chimney 
tops, which improvements are al-o applicable to coverings for ventilating 
shafts or flues from mines and other piaces.”—Petitions recorded 18th August, 





Yorkshire, “ Improvements in lime- 


863. 
2065. GEORGE Spencer, Cannon-street West, London, “ Improved solutions 
to be used in the manufacture of paints, and the preservation of wood, 
stone, and metallic surfaces, and in the preservation and waterproofing of 


fibrous materials generally."—A communication from Richard Eaton, 
Montreal, Canada. 

2066. Witutam GaLLoway and Jonn GaLtoway, M 
ments in steam boilers, and in steam and water gauges for the same.” 

2063 WILLIAM HAMILTON, Ship-street, Brighton, ‘‘ Improvements in the 
manufacture of spring mattresses.” 

2070. Joun PLaTT and Wintiam Kicnarpson, Oldham, Lancashire, “ Im- 
provements in mechinery or apparatus for cleaning cotton and wool from 
seeds, burrs, or oiher such extraneous matters.” 

2071. Joun Piatt and WitutaM Ricnarpsox, Oldham, I 
provements in machinery or apparatus tor winding narrc »ps of wood.” 

2073. CHARLES DANiIgL HamMonD, Charlotte-street, Bedfor wre, London, 
“Improvements in apparatus for the treatment of ce iain bodily ail- 
ments.”—VPetitions recorded 2th August, 1863. 

2079. Wittiam EVvANs, Beigrave-street, Commercial-road East, London, 
**An improved artificial fuel."—Petition recorded 21st August, 1863. 

2088 SiremuND Moorx, Liverpool street, Bishopsgate-street, London, 
‘‘Improvements in the means of and sppentes for electro-plating, said 
apparatus being also applicable to medical purposes.” 

2090. WiLLiaAM Benson and Peter WILLIAM GreENwoop, Leeds, York-hire, 
** Improvements in preparing and spinning wool and other similar fibres.” 
— Petitions recorded 22nd August, 186%. 

2099. ALEXANDsR HeETT, Loudon, and Frepertck WinwiamM Bassett, 
Camberwell, surrey“ Improvements in preserving animal substances, 
and animal and other substances and for food."—Petition recorded 25th 
August, 1863. 

2103. James THoMAS and WILLIAM FirLpine MARSHALL, Shipley, York- 
shire, ** Improvements in apparatus for spinning.” 

2104. Tuomas Hork«ins, jun., White Hare-phece, Kennington Cross, Surrey, 
** Improvements in carnage door handles,” 

2112. James Fry, Che-ham, Buckinghamshire, ‘Improvements in mashing 
machinery used in making termented liquors.” 

2113. Davip bLaKe, Manchester, *‘ Improvements in shaping and punch- 
ing metallic articles, and in the machinery or apparatus to be emp oyed 
therein.”"—A communication from Levi Dodge, Waterford, Saratoga, New 
York, U.S. 

2114. Joun Ilenry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in obtaining and applying motive power.”"—A communic ition from Pierre 
Gardére and Charies Patek, Paris,— Petitions recorded 26(h August, 1863, 

2118. James WARD, Liverpool, * Improvements in diving apparatus,” 

2119. Cnakues Kicuarp. Rue de la Fidelite, Paris, *‘ A new or improved 
apparatus for lighting and cutting the ends of cigars,”—Petitvons recorded 
2; th August. 1563 

2148 James Dover, Manchester, “ Improvements in machinery or appara- 
tus for grinding and pulishing metallic articles.”"—Petition recorded 29th 
August, 1863. 

2146. Henky Epwarp Kramer, Leipsic, Saxony, ‘‘ Improvements in print- 
ing in coours, pictares, or devices to be usea in ornameting porce ain, 
stoneware. or earthenware, or avy other substances where the colvurs 
can be annealed or melted, or burnt in.”—/etition recorded 31st August, 
1863. 

2164. Groner Wuirren Ewens, Sherborne Lodge, Doris-s'reet East, 
Kennington Cross, Surrey, “Improvements in the manufacture of 
wading, paper, and felted fabrics, and in the preparation of vegetable 
fibres to be used in such manufactures.”— Petition recorded lst September, 
1863. 

2250. WitttamM Ciark, Chancery-lane, London, * Improvements in revolv- 
ing fre arms.”—A communic.tion from Thomas Jefferson Vail, Hartford, 
Connectieut, U.S. —Prtition recorded 12th September, 163. 

2325. Francois 4LrPaep CuateL, Beulevart St. Martin, Paris, “ Improve- 
ments in burners for burning ell mineral oils."—Partly a commu :ica- 
tio: from Mr. Frangvis Maurel, Bouievart St. Martin, Paris, Petition 
recorded 3lat S ptember, 18038 

2382. Joun Henry Jounsoy, Lincoln's inn-fields, London, ‘ Improvements 

manufacture of boot and shoe toe pieces or tips, and in the ma- 

or apparatus employed therem.”—A communication from the 
an Sh e Ti» Company, New Haven, Connecticut, U, Petitin 
recorded 28th September, 1863. 

2497. WILLIAM TakLeTon bury, Regent Works. Sheffic ld, Yorkshire, “ An 
improvement iv ves-els or baths tor containing heated metal and fluxes em- 
ployed in the processes of | ardening end tempuing steel aud steel articles.” 
— Petition recorded i2th October, Vsw3. 

2645 James Wi.cox, Ludgate-hill, London, “ Improvements in sewing ma- 
chines.”"—A cou munication from Charles Henry Wilcox, New York, U.S. 
— Petition recorded 26th October, 186% 

2715. Davio Davin, jun., Sveftield, Yorkshire, “Improvements in steam 
hammers, ’~ Petit-on recorded 3rd November, 1863. 

2739. Kicuarp Sauru, Gla-gow, Lanarkshire, N.B., ‘ Improvements in 
preparing or obcaining colouring matters,”— Petition recorded 5th Novem- 


heet 
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rashire, “ Im- 











ber, 1-63. 

2892. Epwarp CHAMBERS NICHOLSON, Fenchurch-street, London, ‘ Improve- 
ments in the manufacture of colouring matters suitable for dyeing and 
printing.” — Petition -ecurded 18th November, 863 

2910. Joun CoLLing and Davip GULLON PinkNeY, Seaham, Durham, “ Im- 
provements in apparatu. for reetng and furling ships’ square sails."— 
Petition vecorded Yth November, 1803 

2924 WILLIAM kDWAkD Newton, Chancery-lane, London, “ Improvements 
in the construction of fan be wers for ventilating and other purposes," — 
communicatio . fm Milton Nobles, 8t, Anthony, Minuesvta, U.8.— Peti- 
tion recorded 2th Nov mber, 1s63, 

2978. JAMES ANDKEW RaMs«yY Mats, Renfield-street, Gloszow, Lanarkshire, 
N.B., ** Improvements m the mode of counecting and sustaming the imter- 
secting bars of iron fences, hurdles, gates, and other analogous structures,” 
—Petition recordet 27th November, 1863. 

3007 Pewny Gueen Ganvinex, New York, U.S., ‘Improvements in rail- 
road cor springs."—/’ tition recorded 1st December, 1863 

3034. THomMas HaARnison, Tudhoe, near Ferry-hill, Durham, “ Improve- 
ments in machinery for cutt ng coal and other minerals and stones.”— 
Petition recorded 2nd December, . 

3077. CHARLES BRowN, Leicester, * An improved manufacture of elastic 
bands, applicable to the production of ladies’ skirts or c:inolines.”—Peté- 
tion recorded 7th Decem/er, 1863. 

3093. Tuomas HARKISON, Juchoe, near Ferry-hill, Durham, “ Improve- 
menis in machinery for pudding iron and steel,"—Petition recorded bth 
December, 3. a 

8137. Josera Townsend, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
sizeing or dressing, and in drying tibrous materials or fabrics and in appa- 
ratus therefor.”— Petition recorded 12th December, 1863. 
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And notice is hereby further given, that all ey having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazetie 
(and of the Journal) in which this notice is issued, 





List of Specifications published — the week ening 
26th December, 1863. 

768, 4d. ; 948, Is. 4d, ; 945, 4d. ; 946, 4d.; 947, 8d. ; 966, Is. 4d. ; 970, 
Is. 4d. ; $71, 8d. ; 972 .3 #73, 4d. 5 O74, Is.; 975, 4d. : 976, Is. Sd. 5 977, 
4d. ; 978, 8d. ; 979, 4d . O51, Sd. ; O82, 4d. ; O83, Sd. ; O84, 10d, 
985, 4d. ; 986, 4d. ; 3 O88, 4d. ; 4d. ; 990, 1s.; 991, 4d.; 992, 
. + 993, Is. ; 904, lod. ; 995, 10d, ; 996, 3s. 6d. ; 998, 8d. ; 999, Sd. ; 1000, 
10d. ; 10Ul, 4d.; 1002, 4d.; 1003, 4d. ; 1004, 4d. ; 1005, 8d. ; 1006, 10d. ; 
1007, Sd. ; 1008, 4d. ; 1009, 2s. 10d, ; 1011, 8d.; 1012, 4d. ; 1013, Is. ; 1014, 
6d, ; 1015, 4d. 5 1016, Is. 4d. ; 1017, 4d.; 1018, 4d. ; 1019, 4d. ; 1020, 4d. ; 
102], 4d. ; 1022, 10d. ; 1028, 8d. ; 1024, 8d. 
















*.* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
Office Order, made payable at the Post-office, 5, High tolborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Uffice. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Alstracts prepared expressly for 
Tue ENGINLER, at theofice of her Mujesty’s Commissioners of Patents, 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, de. 


J. Menno, Tillanburn, and R, Scorr, Cambusnethan, Lanarkshire, 

Improvements «a apparatus for boriag, mining, ant excavating or 
cutting; in motive power engines, and in pressure gauges."—Dated 20th 
May, 1863. : 

This invention cannot be described without reference to the drawings. 
1824. M. Henry, Fleet strect, London, “ Apparatus for raising, forcing, and 

moving fuids.”—A communication.—Dated 26th May, 1863. 

This invention principaily relates to improvements on certain aquamotors 
and pumps, for which the present patentee obtained letters patent, dated 
6th February, 1862 (No. 316), and which, as well as the pre ent invention, 
is based on the follo wing law of mechanics : —that motive fore s are to each 
other as the velocities they communicate to the same movable body in the 
same interval of ume, and the improvements chiefly consist in apply ng 
this principle by arranging and combining apparatus in such manner that 
water shall be caused to move very slowly through the wheel or drum from 
the axis (at which it is admitted) to the periphery (from which it is 
discharged) whatever its volume and velocity, For this purpose the 
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delivery outlet or outlets through which the fluid is discharged from the 
wheel or drum are formed of very small sectional area, in proportion to the 
capacity of the wheel or drum, or, in other words, their sectional area is 
formed much smaller than the mean sectional area of the fluid channels, 
An improved aquamotor or pump is constructed acccrding to this invention 
by causing a wheel or drum to revolve within a fixed casing which fits 
closely round it, but without actual contact; the fluid enters the drum or 
wheel at the ends, and escapes through a narrow annular or circumferential 
slot formed in its periphery, and leading through a corresponding slot in 
the casing into annular pipes or other receiver. The form of wheel or drum 
preferred in most cases is spherical or ellipsoical, but it may be conical or of 
other external form. 
1331, H. C. Couttuarp, Blackburn, ‘‘ Blast engines.” — Dated 27th May, 1863. 
This invention relates to the air cylinders of blast engines, and to the 
valves and valve passages for the induction and eduction of the air from 
such cylinders, and the invention consists in a new combination and 
arrangement of vaives and valve passages with the air cylinder in blast 
engines, namely, in forming a series of holes in annular or other cavities 
round the cylinder or cylinder ends or covers, or both, and in applying 
bales of india-rubber or other suitable and elastic material to close the 
holes to prevent the passage of air in one direction. These ball valves, 
seatings, and passages are arranged so that each ball will close or cover its 
orifice, or rest against its seating by its own gravity, when the pressure of 
the air is not acting to force it from its seating. The holes forming the 
valve seatings may be placed with their axes in a horizontal position, and 
in this case the balls are made to rest upon inclined surfaces, so that when 
pushed back from their seatings by the pressure of the air they will roll 
forward against the seating when the pressure or current of air ceases or is 
reversed. The balls are kept in their places by perforated guards or guides 
which allow the required space for the proper working of each ball to and 
from its seating. 





Crass 2,—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Bouts, Carriages, Carts, Har- 
ness, je. 

299. J. Hopkins, New Basford, Nottingham, “ Points and crossings used on 
railways and tramways.” — Dated 2rd May, 1863. 

These improvements consist in attaching to the thin end of the point 
rails a connecting piece of metal which lies between them, each end of such 
connecting piece being secured to the pointed end of the rails by a hinged 
joint. Each of these joints may be of cast or wrought metal, and each of 
them forms part of a second hing:d arm or joint, which proj-cts from the 
point rail. The joints at the ends of the arms are secured to studs project- 
ing from a plate or plates attached to a sleeper, or other equivalent founda- 
tion ; the plates and stud; lie iu the space between the main rails. At or 
near the centre of the connecting piece is a stud or lever, which stands up 
above the top of it; this stud or lever, being actuated on one side, will 
throw one point rail towards one main rail, and the other point rail off the 
other main rail. The movement of the stud and connecting link is effected 
by means of a cam, made in such form that, when it is operated upon by 
the connecting link, as above described, the point rails will be held in that 
position until the train, carriage, or carriages have passed by or through. 
‘The cam forms part of, or is firmly attached to, a rocking shaft lying in two 
or more bearings; the cam is on the lower or under side of this shaft. 
The rocking shaft has on its upper side a flange or feather placed in an 
oblique direction, and standing only so much above the rails as will enable 
the «engine u-ing the lowest fire-vtox to clear it. The engine, tender, or 
other cartiage, whether alone or at either end of a train, is provided with a 
vertical bar, placed at or near the centre of each end, and capable of being 
raixed or depressed readily. ‘Ihe lower end of this bar may be provide 
with a truck or pulley, su that either the lower end of the bar, or the truck 
or pulley, will bear upon either side of the flange or feather, in order that, 
as the carriage carrying such bars approaches the ) oints in either direction 
on the main line, the bars will be depressed, and the points will open, but 
when the bars are raised the points will alway~ remain with the main line 
clear. The opposite end of one point rail is attached to the end o7 the next 
rail by a dowel or hinge, and the rail slides or rocks on intermediate bear- 
ings, or on a continuous bearing, secured to the sleepers or other founda- 
tion. The other point rail at its junction with the other rail is somewhat 
prolonged, and lies by the side of the rail it joius. The use of this prolong- 
ation is for the first wheel of a train or carriage to open the points when it 
is leaving a s.ding, and which it achieves easily and readily without jerking 
or jumping. The latter rail is attacxed near its junction with the other 
rail to a hinged joint, besides being intermediately or continuously sup- 
ported ; the rocking shaft, and also one of the point rails, are weighted to 
keep the main line open.— Not proc:eded with. 

1301. R. A. BRCOMAN, Fleet-street, London, * Indicating the position of trains 

upon railways.” —A communication.— Dated 231d May, 1863. 

This apparatus consi-ts of five principal parts—1, the chief apparatus, 
with a flat surtace table, upon which is drawn in miniature the course of 
the line ; 2, the motive power, that is to say, the battery ; 3, the apparatus 
for interrupting the current (tactite apparatus) placed on the line—say, at 
every mile; 4, the wires which connect the apparatus, named jn clause 3; 
5, the current breaker attached to one of the carriages in the train. The 
drawing on the table shows how the trains are proceeding, the rate at 
which they are going, if one train is stopped and for how long, where and 
when trains cross one another, at what distance the trains follow each 
other—in fact, an official may watch the trains with certainty from his 
office. The most important organs are the tactile apparatus, which are 
oo ata distance of, say, a mile apart (but the distance is arbitrary). 

‘here should be drawn on the surface of the table as many lines as there 

are trains to be indicated, Each line traverses the whole. length of the 
table, so that one needle, which rises from the interior of the table, aud 
carries an arrow or other indicator, may travel the length of the line. This 
arrow advances always one degree (say the degree is equal to ove mile) as 
soon as the train has passed one of the tactile apparatus, Each line requires 
its own apparatus with the toothed rail. Half the apparatus are reversed 
to correspond with trains going in the contrary direction. 

1309. H. A. Bonnevitie, Paris, ** Construction of carriages."—A communi- 

cation, — Dated 25th May, 1863. 

This invention cannot be described without reference to the drawings. 

1810, P. Lerrovost, Paris, “ Carriages and vehicles for railway and other 
roads.”"—Dated 25th May, 1863. 7 

This invention consists in constructing carriages chiefly of sheet iron, 
with an external or internal passage, either nearly all round the outside, 
or in the interior of the vehicle, and in constructing a spiral staircase in the 
centre of the carriage, to enable passengers to ascend to the top of the 
vehicle, which is properly fitted vp with seats and roofed in, and which 
may be furnished with Venetian shutters, to protect the passengers from 
the heat or cold, as the case may be. 

1826. F. W. Kitson and J. Kitson, jun., Leeds, “ Z'yres yor railway wheels.’ 

—Dated 26th May, 1863 
‘This invention cannot be described without reference to the drawings. 


CLASS 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
varing, Nanufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


1288. W. E. Newton, Choncery-lane, London, ** Manufacture of waterproof 


Sabries.”—A communication.—Dated 22nd May, 1863 

This invention consists in combining with the surface of india-rubber 
either in sheets or attached to any textile or felted fabric, the fibres of fur, 
flock, or the fibres of disintegrated, felted, or woven woollen fabrics, with 
hair or other suitable fibres of convenient length to form apile. The fibres 
of fur or the hair of skin may also be combined with india-rubber spread 
upon leather, and the fabric thus produced may be called furred leather. 
1.89, W. E. Newton, Chancery-lane, London, * Machinery for the manu- 

— of waterproof fabrics."—A communication.—Dated 22nd May, 
863, 

This invention consists of certain improved apparatus for combining or 
attaching fl. cks and fibrous substances with or to india-rubber in sheets. 
or when attached to cloth or felted or woven material or other fabric, or to 
leather, so as to form waterproof, flocked, or napped india-rubber goods. 
In carrying out the invention the sheet of rubber is formed in the usual 
manner, and itis attached to the cloth or other material which is used as a 
ground or base by being passed (when in a sofiened state) between heavy 
calender rolls ; or the ground or foundation fabric may be coated with rubber 
spread upon it in a state of solution. 

1290, J. Higaixs and T. S. Wiitwortu, Salop, “ Apparatus yor roving, 
spinning, and woubling cotton, &e.”— Dated 22nd May, 1863. ~ : 

The patentee claims, First, the use of the tension of the yarn applied 
through the medium of an instrument revolving with the flyer. Secondly, 
the employment of a conical pulley friction surfaces or equivalent apparatus 
fordriving the spindle and causing the same to impart a variable speed 
through the tension of the material. Thirdly, driving the spindle by means 
of pressers acting on a constant diameter as described and illustrated. 


Fourthly, the use of apparatus acting after the manner of a shaper for 


governing the speed of the spindle. 


1306. H? Hesrorp. Bolton, Lancashire, ** Apparatus for stretching and dry- 
ing cotton, &e.”—Dated 25th May, 1863. 


by bleachers and others, and it consists in applying a pair of d awing rollers 
between the ordinary crimping or stretching roller and the roller on which 
the fabric is wound. Secondly, the invention is applicable to the ordinary 
drying machine, with cylinders heated by steam, and it consists in convey: 
ing the fabric between a pair of « rawing rollers after it has passed around 
one or more of the drying cylinders, Thirdly, the invention is applicable 
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to the drying machines with heated tin cylinders, and it consists in dis- 


pensing with the usual detached bearings with stuffing boxes, for supporting 
the ends of the cylinders, and in supporting them in stuffing boxes fitting 
in the body of the side frames, thereby economising labour. Another part 
of the invention consists in making the heating cylinders with an interior 
lining ; also in applying lags or ribs of wood to the tin cylinders, and in cer- 
tain apparatus for opening the air and steam valves. 

1312. G. Korteen, Barnen, Prussia, “‘ An improved binding, to be used for 

trimming woollen cloth garments.”—Dated 25th May, 1863. 

The patentee claims, First, weaving a binding for trimming woollen cloth 
garments by combining in such binding alternate strips of woollen cloth 
and of the material known as ‘‘ binding,” whether of worsted, thread, or 
other material, or combination of materials, and whether arranged in a 
longitudinal, diagonal, or t se direction. Secondly, the weaving of 
a binding for such purposes of woollen cloth with a narrow edge of thread, 
silk, or other material. 

1318, M. J. Rowerts, Pendarren, neax Crickhowell, Brecknock, “ Prepaving, 
spinning, twisting, and doubling wool, cotton, d&c."—Dated 25th May, 
1863. 





The object of these improvements is, First, to obtain a better drag than 
is usually obtainable to the thread yarn or roving while being wound on to 
the bobbins in preparing, spinning, twisting, or doubling fibrous sub- 
stances. For this purpose the flyer is connected with a wheel or pulley, 
which is driven by a band proceeding from a driving cylinder, or other 
device, in a manner well known for driving such whor!s, while the spindle 
that supports the bobbin internally is placed in the centre of motion, or 
near to it, of the said flyer, which spindle the patentee sometimes uses 
loose in its bearings, and free to revolve with an independent motion, or 
sometimes driven by the flyer, the bobbin resting its base upon a support 
which he terms a dead plate, below it, and which is held by a stud or pin 
fastened to arail. In order that the yarn may be wound upon the bobbin, 
the bobbin is retarded in its revolution by friction between the bobbin and 
this support or dead plate. The spindle loose in its bearings and the dead 
plate are mentioned in the specification of a patent granted to the present 
patentee on the 15th December, 1862, but he has found in practice that the 
friction arising from the action of the rail on the circumference of the 
bearing ring is injurious to the drag, and it is the object of the preseut 
invention to remedy this. In order to lay the yarn regularly along the 
length of the bobbin, instead of employing a traversing ring with eyes, he 
raises the flyer with its socket upon a pin cr stud sufficiently high to allow 
of a species of inverted flyer with proper eyes attached to traverse up and 
down the bobbin, and this inverted flyer being moved up and down by the 
** lifter rail,” lays the yarn in its proper direction upon the bobbin. The 
object of the Second part of the invention is to effect the better lubrication 
of spindles ana other parts of machinery than heretofore, and at the same 
time to prevent waste of the lubricating matter, as hereinafter described. 
He causes one end of the bearing which in vertical or inclined bearings (to 
which description of bearings alone this invention applies) is the lower end 
to dip into a cup containing oil or other lubricant, which cup is in some 
cases stationary, and in others it revolves, and at the oppusite end which 
in vertical or inclined bearings is the upper end, he uses another cup or 
reserveir into which any oil or lubricant that would otherwise be wasted is 
caught, and can be returned to the vearing either through passages made for 
the purpose, or through the space between the spindle and bearing, or 
otherwise. He sometimes uses a partition within the cup to prevent the 
lubricant escaping through the cover of the cup, and he also sometimes 





| uses a plate fixed to the spindle or other part revolving within the cup or 


reservoir, Which he calls a ** flash plate,” the use of which is to flash or 
throw into the reservoir the oil or other lubricant which might otherwise 
escape. In cases where the cullar or bearing rail of the spindle or other 
part of machinery traverses up and down, he fixes to the collar or bearing 
a tube which embraces the spind'e; it is better to leave a slight space 
betw: en this tube and the s;indle to avoid friction; this tube dips into 
another tube of corres ouding length, attached to or being a prolongation 
of the reservoir for o1] or other lubricant, thus preventing any waste « f the 
l. bricant by leakage from the bottom of the bearing, or the exposed part 
of the spindle. 
1321. A. Hauey, Frome, Somersetshire, ‘‘ Jacquard looms.” — Dated 26th 
May, 1863. 

This imvention consists, First, in the employment in Jacquard looms of a 
vibrating frame, in which a cylinder is free to revolve, having motion com- 
mupicated to it by toothed wheels from the crank shatt of ti:e loom. A star 
wheel produces au intermittent motion or ‘*uwell” av each revolution, 
during which time the frame and cylinder are caused to rise through a 
lever, and at the same time to strike off the hooks, to which the harness is 
connected by strings. The patentee places *‘ lags’ with pegs round the 
cy linder, which are inserted in apertures in the “ lags,” in such manner as 
to produce the desired patte:n on the cloth or other fabric under manu- 
facture. He uses crank levers hetween the “lags” and pegs and the ends 
of the needles. The levers are kept in position by “ grids” or guides, one 
at each end of the cranked levers. The invention consists, Secondly, in the 
employment in Jacquard looms of an endless chain composed of pins 
carrying small pulleys, arranged according to the pattern to be produced. 
The chains muy be adapted to any number of harness or number to the round. 
The chain revolves on the cylinder or band before described, which is 
mounted on a vibrating frame, and in such manuer as to rise and fall 
through the agency of a lever, at each revolution of the loom. When he 
uses the chain and pulleys, the cylinder is made with grooves the same 
pitch as the pulleys on the chain, and the grooves guide the pulleys in their 
places when striking the lever. 

1323. E. K. Durrox, St etford, Lancashire, “ Gins for cleansing seed 
cotton."=-Dated 26th May, 1863. 

This invention relates mvure particularly to cotton gins made on the 
principle known as the Macarthy, in which a leather-covered roller, acting 
against a fixed doctor in connection with a vibrating blade, is employed, 
and consists, first, in balancing the said vibrating blades by means of 
springs attached or connected to the blade, or to the crank arms, or to any 
portion of the machine which is connected to and vibrates with the blade, 
the said springs being made of caoutchouc, wood, metal, or other suitable 
material ; or, if preferred, weights may be employed for the same purpose. 
Secondly, the invention refers to that descri,.tion of the Macarthy gin in 
which two rollers are employed, and consists in placing the two rollers in a 
horizontal or diagonal position, and parallel to each other, with a grating 
between them, a separate vibrating blade being adapted to each roller, and 
driven from the same shaft, so as to be moving in contrary directions at 


| the same time, and in a vertical direction in the case of the rollers being 


placed horizontally. The blades may be balanced separately if preferred. 
The Third part of the invention consists in placing two of the leather- 
covered rollers in the same horizontal line, either on the same shaft or on 
separate shafts, and causing the vibrating blades belonging to the two 
rollers to move in contrary directions, as described in the Second part of 
this specification.—Not proceeded with. 


| 1327. W. E. Newton, Chancery-lane, London, ‘* Machines jor separating the 


Jibre from the flesh of plants."—A communication.—Dated 26th May, 


1863. 

The object of this invention is to facilitate the operation of separating 
the fibre trom the flesh of plants, and to prepare such fibres to be used in a 
similar way to hemp. The machines, which form the subject matter of 
this invention, are particularly intended for treating the leaves of Agave, 


| Americana, or other similar tropical plants, The invention consists, essen- 


tially, in the employment or use o/ a series of beaters or combs arranged at 


| certain intervals on the circumference of a rotary drum, in combination 


with suitable feed roilers, whereby the leaves or other parts of plants are 


| exposed to the excessive action of the combs or beaters, so that, by this 


action, the flesh will be separated from the fibres This invention consists, 
also, in the arrangement of an endless slatted apron, which runs on the 
drum that carries the combs, and on a secondary drum, and which has the 
slats arranged in such relation to the combs that they will act as scrapers, 
and thereby remove from the combs those parts which are liable to adhere 
to their edges and impede their effective action. The invention consists, 
Finally, in making the apron which surrounds the drum with the combs 
adjustable by a hand lever or treadle, so that the leaves or other 
parts of plants can be pressed up against the edges or pvints of the 
combs or beaters, and the separation of the flesh from the fibre may be 
effected with ease and facility. 


CLass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 


Mills, §e. 


1825. J. Buckinenam, Launceston, ‘* Ploughs.”—Dated 26th May, 1863. 
This invention consists in certain improvements in the construction of 
ploughs, the object being to eff. ct the lifting of one mould plate up and the 
bringing the other in its proper place tu work at the same time ; the share 
is turned upside down, the whole being secured in its place while being 
changed from right to left. The inventor proposes to apply two axles or 
shafts to the plough, the under one being in connection with the share, and 
the upper one in connection with the mould plates, both axles being 
connected by means of an eccentric and crank.— Not proceeded with. 





CLass 5.—BUILDING. 


c . nk > Meiien, i ‘Te = ‘ 
The First part of this invention is applicable to damping machines used | Enchuling Brish and Tike Moshine,, Bricks, Ti es, Drain Pipes, 


and House Fittings, Warming, Ventilating, §c. 


1332. H. J. KENNARD, Great George-street, Westminster, “ Wrought iron 
cylinders for piers or piles to bridges, viaducts, &c.”"—Dated 27th May, 
1863. 

This invention consists in constructing wrought iren cylinders for piers 
or piles to bridges, viaducts, or for other foundations or structures where 





the sinking of cylinders is required, and they consist of segments having 

internal flanges fixed or formed upon them for bolting them together, the 

meeting edges of such segments being planed or turned, so as to form, more 

or less perfectly, air and water-tight joints. 

1333. C. Gammon, Cloak lane, London, ‘‘ An improved spring fastening.”— 
Dated 2ith May, 1863. 

This invention consists in constructing an improved spring fastening, 
applicable to a variety of purposes, in manner following, that is to say—On 
the front end of a spring bolt, such as is used in window sash fas.enings, 
the patentee fixes a spindle, and fits on this spindle a barrel, the outer sur- 
face of which is formed with a catch or projection; this barrel carries a 
spring, and terminates at top in a button or knob, whereby the bariel, and 
with it the catch, can be ——_ turned or moved. The remaining part of 
the fastening consists of a fixed locking plate, the fore end of which is 
curved, and which, at the end of the curve, has a notch or nick formed in 
it. When the spring bolt is drawn to make the fastening the end of the 
curved plate comes in contact with the projection on the barrel, causes 
it to make a partial turn until the projection reaches the notch, when the 
barrel is forced back, and, at the same time, the catch is engaged 
into the notch. To open the fastening the catch is turned out of the 
— by means of the button, and the bolt pushed clear of the locking 
plate. 

1315. J. Hmutar, London, “ Frames, sashes, shutters, blinds, and ventilators 
Sor windows, &e.”—Dated 25th May, 1863. 

This invention consists, First, in combining the sashes, shutters, blinds, 
and ventilators, intended for a window or other opening, into one appa- 
ratus, so that they may be raised or Jowered by the same mechanism, and 
wiil occupy much less thickness of wall, while every purpose of light, 
shade, ventilation, and extent of open area will be served. With this view, 
the patentee makes the sides or jambs of a window usually occupied by a 
sash frame of a number of grooves runniog vertically side by side. The 
corresponding edges of the sashes, blind, shutters, or ventilator are tougued 
or otherwise formed so that they will work or slide in the grooves afore- 
said ; or these jambs may be advantageously formed with open joint tubing, 
and the corresponding edges of the parts to work in them likewise titted 
with open join tubing to work upon that forming the jamb. This tubing 
the patentee prefers to be of the description patented by him on the 8th 
December, 1862. By employing a system of cords and pulleys, worked by 
toothed wheels and a winch handle at one side of the opening, he can 
operate on either of the sashes, lowering one or both into a casing behind 
the dado or below the floor, and leaving a clear opening if desired, or 
raising or lowering the shutters, which, when out of use, also drop into the 
casing ; or drawing over the whole or part of the opening a wire gauze 
blind, acting as a ventilator, and of the description al-o patented by him in 
a second patent of the same date as that last quoted. This gauze venti- 
lator may, when not in use, be wound up into a tube in the soffit of the 
window by a spring roller or other suitable means. For m re readily 
effecting any of these operations he places above the winch by which the 
mechanism is worked an index plate, directing the operatur which wheel 
to throw into geur to effect a special purpose, so that any ove of these 
operations may be performed without interfering with either of the other 
parts of the window. Secondly, the invention consists of improved shutters 
of meal or wire gauze, formed by employing jambs similar to those last 
described, either grooved in wood, or formed of tubes or of strips of corru- 
gated metal forced clo-e together or in closer corrugations. The shvtters 
are made of splats or sheets of metal or wire gauze, or both, fitted the one 
upon the other by a hook-shaped groove formed upon the upper edge of the 
one, and engaging in a similar groove upon the under edge of the one 
above it, plain side edges being lett upon each splat or sheet, and each 
working in its own groove or corrugation on the jambs. When lowered, the 
splats or sheets fall one behind the other into the casing behind the dado or 
beneath the floor. Thirdly, the invention consists in forming vevtilators 
for msertion in windows or other opening of a strip or sheet of wire gauze 
mounted on a thin metal grooved trame, to the upper back edge of which 
is hung (by means of the open tube hinge already alluded to) a sheet of 
glass, iutended to fall close at the back of the gauze upon bein. allowed to 
do so by releasing a cord upon a puliey or a quadrant catch, which latter 
way then be turned over the front of the gauze, and fourm a lock for 
securing all together closely. The gange can be removed from the mount 
at any time when either more light or more air may be necessary. 





Ciass 6.—FIRE-ARMS. 

Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Im- 

plements of War or for Defence, Gun Carriages, xc. 

1286. T. A. BLakeLy, Monfprlie:-square, London,“ A new method of rifling 
guns, ant of Jorming projectiles to correspond therewith.”— Dated 22nd 
May, 1863. 

This new method consists in rifling guns and in forming projectiles in 
such manner, that, let the turning force come upon wuatever point it may 
of the projectile, it shall exert the same power or influence. ‘The rifling is 
formed thus :—The patentee first decides at what distance from the centre 
of the projectile the turning force shall act ; the smaller the bore the 
nearer the ventre should this torce act. Let a circle be now drawn, with a 
centre in the axis of the barrel, the radius of which circle is this settled dis- 
tance; then he forms the rifling of such shape, tat a line perpendicular to 
any point of its surface shall also be a tangent to this circle. He forms the 
prejectiles to correspond aud follow the same mathematical rules for 
determining the shape of the external surface thereof. 

1297. J. S. BickrorD and G. Situ, T'uckingmill, Camborne, Cornwall, “ A 
cerlain new manufacture for firing explosive compounds.” —Dated 22rd 
May, 1863. 

In carrying out this invention the patentees combine, by the ordinary 
processes eunployed in making ropes, strands of flax or yarus with gun 
cotton, so as to produce a new manufacture available for firing gunpowder, 
es plosive compounds, and other purposes for which fusees are now em- 
ployed. For this purpose they proceed to manufacture a fuse in the same 
manner as the ordinary ** Bickford fuse,” the structure and appearance of 
which is well known ; but they insert in the centre of the fuse an inflam- 
mabie yarn of the nature of gun cotton, in liea or instead of the column of 
gunpowder hitherto usually inserted. The inflammable yarn which they 
prefer for this purpose is gun cotton, specially prepared by being soaked 
for about an hour in dilute silicate of putash, after which it is washed in 
pure water, after which it is dried, and is then fit for use. 

1329. W. CLARK, Chancery-lane, London, *‘ Offensive and defensive aris.” —A 
communication.— Dated 27th May, 1863, 

This invention relates to the application of a dagger knife to all kinds of 
pistols, and more especially to revolvers. The improvement consists in 
making the knife or dagger to form part of the barrel of the pistol, which is 
forged with it, and forms the back of the knife.—Not proceeded with. 

1334. W. Pauuiser, Dublin, “ Projectiles for ordnance.”--Dated 27th May, 
1863. 


According to this invention the patentee chills cast iron projectiles, 
either wholly or partially, of whatever form they may be constructed—for 
example, the entire mass of iron composing the projectile may be of 
chilled cast iron, or the face or striking portion only may be chilled. He 
chills the shot or projectile internally if he prefers to do so, and he also 
casts steel in chill for use as a projectile, and also any mixture of wrought 
iron and cast iron, copper and cast iron, or other alloy of cast iron, such 
mixtures or alloys being cast in chill and used for projectiles for ordnance. 





Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
1303. R. A. Brooman, Fleet-street, London, ** Safely garments."—A communi- 
cation. —Dated 23rd May, 1863. 

This invention consists in making safety coats and trousers of two thick- 
nesses of oived cotton, silk, or like suitable waterproof materials, to save the 
wearers from drowning. The whole garment, except the sleeves of coats, is 
separated by sewing or cementing into compartments, with access for the 
air to circulate all over the interior of the garment between the two thick- 
nesses ; and, to allow of the introduction of air, an air valve with mouth- 
piece, similar to those used for air cushions, is inserted in some conve ient 
part of the garment. As well as a pr. tection against drowning, the garments 
will be found serviceable, as affording protection against wet, damp, and 
cold. 

1305. G. Suitu, Fenchurch-street, London, ‘ Lampa for burning hydro-carbon 
oils."—A conmunication.—Dated 23rd Muy, 1363. 

This invention consists in constructing iamps for burning hydro-carbon 
oils, as hereafter explained. The oil is contained in a vessel below the 
burner, which is somewhat of tue argand form, modified to suit this par- 
ticular class of oils; an air tube is carried entirely through the vessel, and 
communicates with the external atmosphere by perforations in a stand on 
which the vessel is placed. The top of this tube is about 3in , more or Jess, 
from the top of the supply vessel. The wick is placed rouad the central air 
tube, the wick elevator being a simple ring with grippers on the inner 
surface which press portions of the circumference of the wick against the 
central tube ; a rack is fixed to this ring, and is raised and lowered by a 
trunnion moved by a spindie extending outwards from t: e side of a pipe to 
which an outer tube is screwed. This outer tube is carried up to about the 
same level as the top of the air tube, and iscurved inwards atthe top. The 
top of the wick passes between these two tubes. The gallery carries a 
deflecting cone, the height of which is capable of regulation up and down 
the second tube herein before mentioned, but the mouth of the deflector 
should be kept slight!y above the top of the wick. By the particular 
arrangement of tubes and cone, and the addition of a chimney, hydro- 
carbon oils are burned without smose or smell, the deflecting cone being 
properly regulated to ensure these effects. 
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1316. C. Hare, Norwich, “ Reclining and easy chairs."—Dated 25th May, 
863. 


These chairs are made in two parts at least, the lower part consisting of 
the legs and under frame, which secures them together, the upper portion 
of the back of this frame being curved or chamfered off, for the purpose 
hereafter mentioned. The seat or upper part of this chair is made distinct 
from the aforesaid lower part, and this seat part the inventor either makes 
right angled or curved, or slauted at the lower portion of the back of the 
seat. The two parts are fitted and secured together near the back by the 
use of a slotted plate, one plate on each side inside the frame being pre- 
ferred screwed, or othgrwise firmly fixed to une part of the chair by a pin 
or stud fixed in the chair, and taking into the slot; or, instead of this 
slotted plate arrangement, hinged plates can be used. He can also use, 
near the front of the chair, by preference, a rack, ratchet, or toothed plate, 
fixed to one part, with a lock catch on the other part, the end of this lock 
catch having an ornamental knob, rosette, or otherwise, protruding from 
the sides of the chair, whereby the catch may be handled, to lock it against 
any of the teeth of the rack or the ratchet. It will be evident that, by 
these arrangements, the seat of the chairs may be thrown back for reclining 
by simply freeing the catch, and that the extent of movement will be 
regulated by moving the knob or handle of the catch.—Not proceeded 
with. 





Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

1287. G. Strvens, Victoria-terrace, Camberwell, Surrey, ‘* Improvements in 
coke ovens, and in building and heating ovens or »etorts for generating 
coal gas connected therewith.” — Dated 22nd May, 1863. 

The object of this invention is to economise fuel by making gas at the 
saine time hard coke is manufactured. The nature and description of the 
invention consists in building a coke oven below, and an oven or retort for 
generating coal gas above, and in heating the latter with the surplus heat 
of the coke oven ; also in assisting the bustion of the gases and vapours 
arising therefrom, by admitting atmospheric air into the side flues of the 
said oven or retort. 

1291. A. W. Hormann, Fitzroy-square, London, “ Colouring matters for 
dyeing and printing.”—Dated 22nd May, 1863. 

For the purposes of this invention the patentee takes the substance 
known as rosaniline, being the base obtained from the various salts of 
rosaniline found in commerce under the names of roseine, magenta, and 
also by other names, and which is usually prepared from aniline and the 
homologues thereof, and he mixes it with the iodides or bromides of the 
alcohol radicals, such as iodide of ethyl, methyl, amyl, propyl, or capryl, or 
bromides of the same. He employs the substances, by preference, in the 
proportion of one equivalent of rosaniline to three equivalents of the salt 
of the alcohol radical. He then heats the mixture, either alone or together 
with spirit, to a temperature of 212 deg. (or it may be somewhat higher), 
in a close vessel under pressure. It is convenient to use an iron boiler pro- 
vided with a safety valve. He combines the heat until the desired result is 
obtained. During the heating the mixture passes through several phases 
of coloration, being eventually converted into a violet, or blue violet 
substance within certain limits ; the longer the process is continued the 
bluer the mixture will become. Four the purpose of dyeing and printing 
the mixture may be used in the same manner as that in which the aniline 
colours are employed. 

1295. W. Cormack, Manchester, “ Distillation of coal, tar, tar oil, resin, 
sesiv oils, all hydro-carbons, petroleum, or other mineral or vegetable oils 
and spirits derived therefrom.” —Dated 23rd May, 1863. 

The patentee claims the distillation of coal, tar, tar oil, resin, resin oils, 
all hydro-carbons, petroleum, or other mineral or vegetable oils and spirits 
derived therefrom, by introducing either air ur steam, singly or combined, 
or superheated steam, by itself or combined with other vapour, gas, or 
gases into the still, retort, or other vessel in which the distillation is carried 
on, either above or adjoining the surface of the matter which is to be dis- 
tilled in the manner described. 

1298. W. Hoy, Great George-street, Bermondsey, “‘ Fluid for renewing 
the surface of japanned and enamelled leather and cloths.”—Dated 23rd 
May, 1863. 

This composition or fluid is prepared from paraffin or rock oil, or oil of 
lavender, citrionel essence, and spirit of ammonia, in certain proportions, — 
Not proceeded with. 








Cuiass 9,.—ELECTRICITY.—None. 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


1285. J. and J. M. and M. H. Hapersuon, Rotherham, Yorkshire, “ Machi- 
nery for rolling, polishing, straightening, and topering round rods or 
bars of iron, steel, and other metuls.”— Dated 22nd May, 1863. 

These improvements consist in the employment of three or four rolls in 
combination, for the rolling of round rods or bars of iron, strel, and other 
metals, by their bemg inserted at the end of, and passed between, the rolls 
in the direction of their longitudinal axes, two of the rolls revolving in 
contact with the rod or bar, and the third or third and fourth rolls revolving 
in conta:t with the o.her two rolls, so as by rotating with them to secure 
the simple and effective working of the machine without the use of piniuns, 
The hine is also applicable to tapering spindles and other round bars.— 
Not proceeded with. 

1292. J. Sturceon, Leeds, ** Steam hammers.”—Dated 23rd May, 1863. 

The object of this invention is to render the valve gearing of steam 
hammers self-acting and self-regulating, so that the valve will adapt itself 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Pretomnary Meetine: Rise in Prices— Tue Prices or tHe Past 
Frew YEARS—PRrosPects OF THE FuTurne—THE ANOMALOUS PosiTION 
or THe Lasour Market — THE Foreign Demanp: Belgian Prices 
—Txe Operatives’ Opinions: A Meeting Proposed—T rstIMontaL 
TO THE MANAGER OF THE Rounp Oak Works — Coat TRape: 
Probable Rise in Prices — TestTiMONIAL TO THE SECRETARY OF THE 
Coat Trape—Tue Sours Wares Minerat TRAFFIC ON THE GREAT 
Western: A Complaint— Harpware Trapves: General Activity : 
A Retrospect: Prices of Metals: Anticipations for the New Year— 
Lockmakers Demanpine A Risk Or WaGeEsS—WORKMEN AND THEIR 
Waces—A New Lock. 


Yusterpay (Thursday) the Preliminary Meeting, which has been 
looked forward to in the rf few weeks with so much interest, was 
held at the Swan Hotel, Wolverhamptov. ‘There was a very 
numerous attendance, and the question of prices having been fully 
discussed was settled, as had been expected, namely, by an advance 
of 20s. a ton being declared on all descriptions of finisbed iron. 
Bars are now, therefore, at the high figure of £9 10s, a ton, having 
risen £3 a ton since the middle of last August. This rapid advance, 
it has been correctly remarked by the Staffordshire Aavertiser, is 
by no means unprecedented in the history of the trade. In Sep- 
tember, 1852, bars were £6. At the end of that year they were 
raised to £11, and though they fell to £10 at the end of March, and 
to £9 at the end of June, 1853, by the end of 1853 the price was 
again £11. It fell to £9, however, by the end of that year, and to 
£8 by the end of 1857, gradually falling afterwards until it was 
reduced to £7 at the end of June, 1861. Glancing further back 
we find that the price was £10 at Michaelmas, 1839, but in six 
months it fell to £9, and from that gradually to £5 10s. in 
September, 1843, from which it gradually rose to £10 10s. at 
the end of 1845, and did not fall below £10 until the end of 
1847, the year of the railway mania. From that point it declined 
steadily until in September, 1850, the price was again £5 10s. 
A rise, gradual at first, i diately «x d, which after- 
wards became rapid, and the price advanced to £11 at the end 
of 1852. At the beginning of 1863 it was hoped that the orders 
for iron would be larger, but these expectations were disappointed, 
and prices remained at the low rate of £7 for bars, to which they 
had been reduced at the end of June, 1861. Atthe end of March, 
the puddlers, who had for some time been uneasy on account of the 
low rate of wages, gave notice at some of the works for an advance 
of 1s. per ton, which was refused. According to an old-established 
rule, the wages of the puddlers have been regulated by the price of 
bars, and the rate at which they were being paid at this time was 
actually 6d. per ton above the price which that rule indicated. The 
advance was consequently refused. Meanwhile the labour market 
was thinned by large emigrations to America, chiefly from South 
Wales, and the demand for men in the new ironworks on the Tees ; 
and the strike extended. Gradually, the demand for iron was feltto be 
better. Fearing the extension of the strike, the masters declined to 
take orders, except subject to their being exempted from the opera-~ 
tion of the movement for an advancé in wages. For a long time 
orders had been coming in from hand to mouth, and any one want- 
ing iron was able to get it at a very short notice. As soon, how- 
ever, as the demand increased, it was found that orders could not be 
so promptly got out of hand, and it was discovered how extremely 
bare of stocks the world had become, and hence the inclination to 
give out larger orders. Early in August a firm granted the 
advance to the puddlers, but a meeting of the trade determined to 
continue the resistance, and the firm withdrew their promise. On 
the 19th of August, however, at a special meeting of the 
trade, it was agreed to raise the price of finished iron 10s. 
per ton, and to grant the puddlers the advance of 1s. per 
ton asked for. Orders now rapidly increased, and at the pre- 
liminary meeting at the end of September, a further advance of £1 a 
ton was declared, with an additional rise of 1s. per ton to puddlers; 
advances in like proportion being made to millmen, colliers, &c. In 
the autumn of 1854, £5 17s. 6d. and even £6 was paid for the best 
South Staffordshire hot blast pigs. The price has never since been 
so high. ‘l'aking the actual purchases of an extensive firm, we find 
that the average price in 1855, when trade experienced a con- 
siderable shock, was £3 15s. ; in 1856, £4 6s. 10d.; in 1857, £4 1s. 8d. 
Then came the crash of the autumn of that year, and in 1858 the 
average price was £3 12s. 6d.; in 1859, £3 12s. 1d. ; in 1860, £3 10s. ; 
in 1861, £3 3s, 3d. ; in 1862, £3 2s, 6d., and that was about the price 
prior to the rise in August. At tho present moment makers are 
asking from £4 10s. to £5, and sales at £4 10s., and some even at 
£4 15s., are reported. Hematite pigs are firm at £4 10s. 

Much confidence was expressed at the meeting that, certainly for 
the first half of 1864, the demand will remain as good as it is now, 
i h as the spring demand for both home and foreign con- 








to the variations in the length of stroke in the h . 1 on the 

variations in the thickness of the material under operation. In order to 

effect this object the patentee causes that part of the valve gear which is 
employed for reversing the valve for the up stroke to follow up the motion 

of the hammer throughout the whole stroke, so as to be always in a 

position for reversing at the momeut when the hammer strikes the object 

und«rneath, the jerk caused by the impact giving the necessary motion to 
the valve. 

1296 8S. F. Rosser, Northumberland-street, Strand, London, and J. G, 
Jen ines, Palace-road, Lambeth, Surrey, ‘ Chimneys, jfire-places, stoves, 
and flue, for warming and ventilating apartments.”—Dated 23rd May, 
103 

The patentees claim, First, the formation of a throat, passage, or en- 
trance from the stove grate or fireplace into the flue or chimney, with an 
opening at the stove grate or fireplace considerably less in area than the 
body of the flue or chimney, from which opening such throat, passage, or 
entrance progressively increases in area until its area becomes equal to that 
of the chimuey or flue, subs:antially as described. Secondly, a foundation 
box of iron, earthenware, or tire-clay, with orifices corresponding with the 
air pussayves in the stove, for the purpose of admitting air to the same. 
‘Thirdly, The construction of stoves, grates, or fire-places, with the expand- 
ing throat, as described. Fourtily, the construction of stoves with ver- 
tical slits or vents formed iu the back of the stove or grate, and which 
slits or vents open into or communicate with the expanding throat before- 
mentioned, and with or without air chambers formed in the bodies of the 
divisi: ns. 

1302 R. A. Brooman, Fleet-street, London, “ Improvements in the manufac- 
ture of bells, a-d of resis ing and non-cutting tools."—A communication. 
—Deted 23rd May, 18 3. 

This invention consists in a new method of manufacturing bells and non- 
cutting tools, such as anvil hammers, and the like, from au alloy in a 
reverberatory furnace or ordinary cupola, The alloy consists of waste or 
ribanus of iron, or of tin and steel, with mangauese and borax, to which a 
small proportion of wolfram is sometimes auded.—Not proceeded with. 





Tue Great Rvsstan Rarway Scueme.—(From our Correspondent.) 
—It is stated that the Euglish Company which had obtained a con- 
cession of a great line of railway from Moscow to Sebastopol, invol- 
ving an outlay of £22,000,C00, has renounced its privileges, the 
promoters not wishing uuder present circumstances to adventure in 
the enterprise the large capital which is required. 

Atkatt Works.—The proprietors and others interested in alkali 
works should know that an Act of Parliament passed in the late 
Session for the more effectual condensation of bydrochloric acid 
gas in alkali works came into operation on the 1st inst. The term 
“alkali” is to mean every work for the manufacture of alkali, 
sulphate of soda, or sulphate of potash, in which hydrochloric gas is 
evolved. The object of the statute is to secure the condensation of 


the gas to the satisfaction of the inspector or sub-inspectur appoiuted | 


under the Act. If it should appear to the Court before whom any 
proceeding for the recovery of a penalty is instituted that 95 per 
cent. at least of the hydrochloric acid gas evolved has not been con- 
densed, a penalty not exceeding £50 will be levied, and for a second 
offence £100. The owner jis to be liable for the offence in the first 
instance unless be prove that it was committed by some agent with- 
out his knowledge, in which case the ageut is to be liable. The 


Board of Trade is to appoint ins i 
wy ppoint inspectors, and alkali works are to be 











sumption will then occasion orders to be given out that will prevent 
any necessity for a reduction in prices up to that date. Great en- 
couragement was also drawn from the rapid growth of the general 
trade of the country as shown by the export returns for November, 
by which it is learnt that the total declared value of our shipments 
for that month was £12,758,333, an increase upon the correspond- 
ing month in 1862 of £2,996,823, and upon the exports for the 
eleven months of the oa of the very large sum of £18,854,589, 
the aggregate worth of the shipments from January to December 
this year being £132,135,368, 

The present anomalous position of labour in relation to capital 
was largely and gravely discussed yesterday ; and arise in wages, 
which the masters conceived to be that to which the men were 
entitled, it was agreed should be paid to them. The rise willextend 
in the customary proportions to all men engaged in the mines as 
well as at the pig and finished ironworks. 

It should be noted that the tariff ou iron imported into France for 
this country will, from this month, fall 10s. a ton, but the present 
high prices will prevent any large demand being received from that 
country. Intimations are, even now, being received from certaiu 
foreign customers by leading houses to the effect that they cannot 
coutinue to send orders at English prices, because they can get bars 
from Belgian makers £3 below the prices demanded in this di-- 
trict. 1t is not unusual, however. for such communications to be 
received and yet the orders to follow nevertheless; for, in the in- 
stances referred to, the bars of Belgium are of a similar quality to the 
ordinary Welsh bars. 

The operatives’ unions recently formed in the South Staffordshire 
and East Worcestershire iron districts are increasing in strength. 
lronmasters should note the business-like manner in which the 
different societies conduct their proceedings. The tone in which 
the men speak of their employers may he gathered from the follow- 
ing :—The first annual gathering of the members of the Millmen’s 
Union took place on Saturday last at West Bromwich. By the 
report of the secretary it was shown that in September the receipts 
ot the society were £8 2s. 4}d.; in October, £25 5s. 54d.; in No- 
vember, £52 2s, 4d. ; andin December, £121 1s. 11d. The very rapid 
increase here shown during the progress of the strike will be seen 
at a glance. These sums, however, did not represent the receipts 
of the Union in East Worcestershire, North Staffordshire, &c. In 
the course of some remarks, the secretary said that the motto of the 
Millmen’s Association was “Justice.” (Applause.) An entire reli- 
ance upon that guaranteed their ultimate success. Justice was what 
they, as working men, sought after and desired; more than that 
they did not wish for; less they would not have. (Cheers.) It 
was not justice that a millman should have his wages reduced 10 per 
cent. when iron fell £1 a ton, and only advanced 5 per cent.— 
though som2 more generous: hearted masters had given 7} per cent. 
—when iron went up £1 a ton in the markets. But there were some 
of the gentlemen masters who would not descend to a mean action 
of that ind ; they were too honourable to do anything less than to 
give to their servants the full advance to which they were entitled 
when the price of iron rose. In regard to the others, it was ear- 





nestly hoped that in the coming advance they would deal justly with 
their men, and give to them that which was their due. rd they 
would not do this, then that association would have to compel them 
to doit. But before raising the price of iron in the district, the true 
and best policy for both masters and men was, first, to get prices in 
other markets brought up to their own standard. Until this had 
been done, a further advance would not be beneficial to the trade. 
Another speaker said that, financially, the society was in a most 
satisfactory position ; and asked, if it had done so much during its 
young and feeble existence, what would be the results when its 
resources were developed and its strength fully matured? 
(Applause). He desired to tell the masters that the union was not 
an attack upon their interests, and that it was never intended that 
it should be such. The next speaker thought that the strong feeling 
of friendship which had sprung up amongst the workmen through- 
out the district since the formation of the union was an evidence 
that some good had resulted from the labours of the union promo- 
ters. He compared the movement to a snow-ball rolled over the 
snow-covered ground—each roll increased its bulk. And so here 
he was glad to see that, not only was the movement gaining 
ground amongst the workmen, but even the masters themselves 
were beginning to admit that there was goodinit. “A few days 
ago,” continued the speaker, “a workman applied to a master near 
Bilston, and asked him for a situation. ‘lhat man was a mem- 
ber of the association, but being afraid, when the master inquired 
if he were in the union, he answered ‘No.’ (Cries of “Shame.”) 
“Well,” the master replied, ‘[ am in the Union, and if you 
are not, I will not set you on.’” (Loud applause.) He thought 
that there was no reason why the millmen should not have an asso- 
ciation to protect and defend their liberty as well as the moulders 
and engineers. Another operative said that the primary object of 
the uvion was to secure for the workman, whenever iron advanced, 
a@ corr ding in in the rate of his wages. (Cheers.) Sub- 
sequently the cheirman said that masters bought raw material as 
cheaply as they could and under- valued the labour, which enabled them 
to take it tothe best’market. They had been obliged to yield to 
the demand of the puddlers, eunsiine to the rise and fali in the 
prices of iron. The association had been formed chiefly because the 
masters had tried to violatean honourable contract. Another mill- 
man said that the masters, in supposing that the lower they kept 
their men thejmore docile they would prove, had been greatly mis- 
taken. The association had originated because, at the time of the 
last puddlers’ strike, the masters had refused to give the millmen 
their rights. ‘The men must seek to cultivate the social element in 
their association as it was practised at the Quarterly Meetings of the 
ironmasters, who—themselves only a few hupdreds—were thus 
enabled to dictate to many thousands of the labouring classes. They 
were united, there was no division among them, and hence the few 
were enabled to crush the many. Let the millmen bring 
their power properly to bear upon matters in which they were 
interested, and they would be little kings in the land. The same 
speaker thought that if certain elements,which he named, were in- 
troduced into their union it would never die out, and remarked that 
as one result of its operations, his wages on the previous Saturday 
night had b°en 12s. more than they might have been but for its 
existence. The chairman then said that the two separate unions of 
the puddlers and of the millmen would never be amalgamated, but 
added that the millmen would always be ready to support and 
uphold the puddlers. 

On the evening of Thursday week, the men at the Round Oak Works 
of the Earlof Dudley, at Brierly Hill, inWorcestershire, entertained 
Mr. Job Richards, manager of the Works, at a complimentary dinner 
and afterwards presented him with a gold watch andachain. Mr. 
Richards has held his post for seven years, and is now about to com- 
mence business upon his ownaccount. ‘T’o Mr. Richards was attri- 
buted much of the seuccess of the Round Oak iron in the last 
exhibition. In reply, Mr. Richards adverted to the energy which 
was being Gated by Lord Ward's representatives (Messrs. 
Smith) in the opening up of new mines in every direction between 
Dudley and Brierley Hill. 

The colliers have, of course, done little work during the past 
week. The demand for the mineral is still so good that a meetin; 
of the masters west of Dudley will be held to-day for the purpose o' 
debating whether or not another advance shall be declared. The 
rise, if resolved upon, will, it is thought, be one of a shilling a ton, 
making best thick coal 14s., common 11s., lumps 10s., and fine 
slack, 4s. The last-named price will be a shilling a ton more than 
the material ever before realised in this part of the district, and only 
as far back as 1852 were the rates quoted for the other descriptions 
equalled. This advance will give 6d. a day more to the collierz and 
3d. to the stone-getters, making their respective wages 5s. and 3s. 6d. 
a stint. 

Ata large and influential meeting of the coal masters of East 
Worcestershire, held at Dudley a few days since, a service of plate 
worth £120 was presented to Mr. G. H. Bond, of Kingswinford, who 
has recently left the district after holding the office of Secretary to 
the Kast Worcestershire Coal Trade for twenty-seven years. 

“A Freighter from South Wales,” writing to one of the Bir- 
mingham papers, says, that in South Wales the “ mismanage- 
ment and narrow-minded principles” of the Great Western Rail- 
way Company in regard to the mineral traffic is causing the 
greatest inconvenience to iron and coal masters. The traffic 
between Quaker’s Yard and Herefurd has, he avers, at length 
finally blocked the lines} up. “ Mineral trains, he continues “are 
six or eight hours late in starting from Quaker’s Yard, and the 
average time occupied during the last month in doing the trip between 
Pentypool-road and Quaker's Yard, a distance of fifteen miles, and 
back, has been eighteen hours. Freighters are daily losing hundreds 
—nay, thousands—by this abominabl i g t. Material 
going into Staffordshire, such as coke, seldom does the journey 
between Quaker’s Yard and Wolverhampton under a week or ten 
days; and I was told yesterday of a large colliery proprietor who 
had seut ten wagons of coal daily to Loudon for ten days, and uot 
one of them had reached their destination. I also know that Mr. 
Nixon's colliery has been more than once brought to a stand, aud 
2,000 men thrown out of work, from the inability of the railway 
company to remove the traffic.” Asa remedy the writer proposes 
that the freighters shall orgavise themselves into a defensive asso- 
ciation, to compel the railway company to adupt a different system 
in respect of miueral traffic. 

Most of the general trades of the Midland district are neither 
more nor less active than they were when we last wrote. They had 
then reached a point which as yet they do not seem likely speedily 
either to pass or recede from. In Birmingham orders are still 
sufficieutly numerous to ward off all anxiety until the commercial 
journeys are resumed. ‘Though, however, at first sight, this 
would appear to indicate that busi proceeds with uvinterrupted 
animation, yet, upon a closer scrutiny, it will be found that within 
the past few days there has been a decline in the previous active 
trade. 

Christmas has of course much interfered with the various works, 
and our description of their active or inactive condition must be 
understood rather as referring to the quantity and value of the 
orders on the books of the manufacturers. We may specify that the 
edge tool makers of that town have received large orders from some 
ot the foreign markets. 

Wolver:ampton shares in the condition of its larger neighbour. 
Here the tin-plate and japan works are in full operation, castings 
are in good request, the foundries have plenty to do; while 
the mortice-lock makers complain, rim-lock makers are busy; 
and most of the other branches carried on as well withia 
the town as withn its eurburban towns are brisk. since 
he harvest home the trade has been steadily improving, and it 
is now very good. The foreign demand is less brisk, but tue lest 
Australian advices were of a more favourable character. It may 
be hoped that the further reduction in the French duties, which 
come into operation in January next, will give a little stimulus to 
the demand for that country. We have been sending this year 
double the hardware to France that we sent before the treaty, though 
less than last year, when goods were largely sent to test the nature of 
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the demand. The sudden advances in iron have rather checked th 
trade in classes of hardwares in which that meta! forms an importan 
element in the cost, as orders from abroad caunot be executed at the 
prices quoted; while for heavy goods, as hurdles, the cost is 80 
much advanced that people avoid purchasing at the present rates. 
‘liv and copper have for some time been low, The latter metal has 
been raised £8 per ton recently, but the price is still low. Weappend 
the prices of each metal at the end of each of the last ten years :— 

Copper, 
Tough Cake, 

£ 5 


Tin. 
Engli-h locks. 
£ 


126 0 






Dec. 28, 1855 0 «2 of «6 ve 190 oc of of 
P Dee e496 26 oa oe Ee we ce ve: TD 
Dec 25, 1657 «0 .0 co co co 308 «, oo oe 307 10 
Dae Ge TEED we ce ke oe os SE ee ce oo TD 
TGR ss. nt be. 6p 62 SD ce ce ow BE DO 
1888 wn 00 ce ce ce BBB oe oe co 108 10 
Dre. 87, 1861 «2 co cc co oe 140 oo oe oe 107 10 
Dec. 2', 1362 .. oo oe of oo BIG we oe oe 86 YO 
Dec, 18, 1863 2. oe oo of oe LIZ oo oe op 108 0 


The new year is looked forward to with confidence, that certainly 
during the first balf of it the prevailing good demand for nearly 
every description of hardware will continue to be experienced. 

Workmen are looking to participate in the improvement, not only 
in having more work, but, at the same time, more money for their 
labour. Yesterday (Thursday) the journeymen plate-lockmakers 
gave notice, by an advertisement in a local paper, that on the 16th 
of January they should cease to work at their present rate of wages ; 
but they do not state what advance they require. 

We learn that not a few of the workmen of Wolverhampton 
the surrounding districts, who, during the recent depression 
trade, were compelled to give up housekeeping and to go into lodg- 
ings, are, now that trade has revived, resuming their former posi- 
tion. It is a significant fact, that the manufacturers of cottage 
furniture trading in the South Staffordshire districts were scarcely 
ever busier than they are at the present time, 

Mr. Fenby, of Worcester, has patented a lock which, he asserts, 
cannot either be picked or be destroyed by an explosion within it of 
gunpowder. He calls it the “ Adytic Retainer Lock.” 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 
Liverroot: Mersey Docks and Harbour Board—T ne State or Lax- 
’ casaine: IJnerease of Pauperism; Slow Application of the Public 

Works Act: Mr. Rawlinson on the Construction of Sewers and 

Drains — Mancurster, Suerrierp, AND Lincotnsnire Rainway: 

Presentation to the Secretary — Srate or Trape: Sheffield: Lan- 

cashire Coal Trade—Nortnern Marrers: The North-Eastern Rail- 

way Company's Team Valley Branch : Northumberland Central 

Radway: The Coal Trade and the Low Lights Dock: The Iron 

Trade - Scortisu Vortes: Trade in the Valley of the Severn: Clyde 

Shipbuilding; River Clyde Trust: Progress of Thrift: Glasgow 

Phiosophical Society. 

Tux Mersey Docks and Harbour Board discussed several matters of 
more or less interest at its last sitting. It was agreed to accept the 
tender of Mr, Thomas Monk for excavations at the Herculaneum 
Dock and at the Victoria Dock. In answer to questions by Mr, 
Litdedale and Mr. Boult, Mr. Smith explained that Mr. Monk had 
done a very large amount of work for the board in an excellent 
manner, that a schedule of prices was appended to his tender which 
protected the board from every contingency, aud that the whole of 
the work would cost about £20,000, It was stated that the working 
men’s dining hall, erected by the board, would be opened on 
the Ist of January, and rules for its management, which had been 
drawn up by the engineer, were read and approved. A letter was 
read from Mr. Braggiott in support of the proposition of 
Mr. Macfie for the establishment of a steam ferry for the transit of 
goods from one side of the river to the other. The writer main- 
tained that the ferry would prove a commercial success, and cited 
the case of Brooklyn and New York as an instance where the system 
of ferry-boats had been practically and successtully carried out, 
After a few remarks by members of the Board, in the course of 
which it was stated that the engineer believed it was possible to 
establish a steam ferry communication, Mr. Harrison announced 
that at an early date he would move the appointment of a special 
committee for the purpose of considering the best means of uniting 
the two sides of the river for the transit of merchandise. 

In the week ending December 19th there was rather a large 
increase in the number of distressed persons in the cotton districts. 
The augmentation was 2,046, the largest reported for sonie 
time. Manchester, Salford, avd Chorlton were represented 
on the unfavourable side of the official record. As compared 
with the corresponding week of last year, there still a 
diminution of 131,741; the numbers being — in 1862, 264,417; 
in Le63, 132,676. The Manchester Guardian complains of 
the delay attending the application of the Public Works Act, and 
observes :—'* Whatever may be the defects of the law as it now 
stands, there is ho reason why any impediments should be thrown 
in the way of its working by the local authorities. ‘Ihat difficulties 
are occasionally engendered in those quarters we infer from the 
observations recently addressed to the Central Relief Committce by 
the Government engineer, Mr. Rawlinson. ‘The knowledge and sober 
judgment of this gentleman impartio his words a weight and signi- 
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ficance which are not always the attributes of cflicial utterances. @ 


* Much more work,’ says Mr. Rawlinson, * might be undertaken and 
with greatly improved results if the local authorit.es would, where 
neediul, provide their surveyors with additional office assistance 
and outdoor superintendence. The want of these was far more 
hindrance to the works than any Jack of skill on the part of 


the distressed operatives. Provided the weather was 

and open, it would not be difficult to employ 20,000 to 
30,000) operatives by the commencement of the year. What- 
ever may be the causes — and upon investigation they may 





be found good and suthcient—that have imped the operations 
of the act, the rate of progress is unexpectedly slow. The 
act has been in force for tive months, and hardly a day of all that 
time would any of the preseribed work be suspended in c msequence 
of unprepitious weather. We observe that although sums amounting 
to £1,117,000 have been applied for under the act, vet tie prelini- 
inary stages of the advance have only been accomplished to the 
extent of £600,000, For sums of this amount in the agureyate, the 
Poor law board has issued orders, Llow much of the money so 
ordered to be raised has been handed over to the proper authorities 
and by them expended ia wages, we are not informed. What the 
public would like to know is the weekly sum now disbursed in wages 
under the Works Act, and the number of labourers employed, dis- 
tinguishing, wherever it may be practicable, the cotton operative from 
the ordinary workman, We wish it were iu Mr, Maclure’s power 
to add, from time to time, these pariiculars to his clear and other- 
wise very comprehensive reports. It is remarkable that Lancashire 
should make so poor an exhibition in the list of towns which have 
adopted, wholly or partially, the Public Health Acts. Lancashire 
has been called the worst drained county in England. Whether 
heretofore she has been too busy to turn her attention persistently 
to necessary improvements, or whether she has been deterred from 
taking the best advice and having reasonable supervision from a 
Vague fear of central control, we will not stop to inquire.” Mr. 
Rawlinson has issued some “ practical suggestions” with 
reference to the construction of sewers and drains. He says :— 
* Before a scheme of sewerage is Cevised, the district should be most 
carelully exaimiuedso as to obtain a correciides of the drainage area, 
or the several drainage areas; inquiry should then be made toascer 
tain how surface water has passed oft up to the time of such exami- 
nation, aud wiih what effects to property. Main sewers aud drains 
need not have sectional capacity equal to the volume of surface 
flood water over the whole area, but may be adapted to the length 
of streets, number of houses, surface area of house-yards and roofs, 
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number of street gulleys and volume of water supply. Sewers and 
drains, in wet subsvil, should be made to act as land drains. The 
following rules are general; but each surveyor must use his own 
judgment, and make the be-t arrangements p sssible, under the cir- 
cumstances, with each special area, and with the materials at com- 
mand; - 1. Natural streams slonld not be arched over to form 
main sewers. 2 Valley lines aud natural streams may be improved 
so asto remove more readily surface water and extreme falls of 
rain, 3. Main sewers need not be of capacity to contain the flood 
water of the area drained; such flood water may be passed over 
the surface, in most cases, without causing injury. 4. Main sewers 
should be laid out in straight lives and true gradients, from point 
to point, with manholes, aud flushing and ventilating arrangem nts 
at each principal change of line and gradient. All manholes should 
be brought upto the surface ef the road or street, and should be 
finished with a cover easily removable for iuspection, 5. Duplicate 
systems of sewers are vot required. Drains for storia waters 
tu natural streams in valley lines may be retained, and may be 
improved. 6, Earthenware pipes make good sewers and drains up 
to their capacity. Pipes must be truly laid, and securely jointed. 
In ordinary ground they should be joined with clay. In sandy 
ground special means must be used to prevent saud washing in at 
the joints. 7. Brick sewers ought to be formed with bricks mouided 
to the radii. 8. Brick sewers should, in all cases, be set in hydraulic 
mortar. In no case should any sewer be formed with bricks set dry, 
to be subsequently grouted. 9, Main sewers may have flood water 
overflows wherever practicable, to prevent such sewers being choked 
during thunder storms or heavy rains. 10. Sewers should not join at 
right angles. Tributary sewers should deliver sewage in the direc- 
tion of the mainflow. 11. Sewers and drains, at junctions and 
curves, should have extra fall, to compensate for friction. 12. Sewers 
of unequal sectional diameters should not join with level inverts, but 
the lesser or tributary sewer should have a fall into the main at 
least equal to the difference in the sectional diameter. 13. Earthen- 
ware pipes of equal ciameters should not be joined, but the lesser 
pipe should be jomed on to the greater. 





14. House drains should 
not pass direct from sewers to the inside of houses, but all drains 
shoud end at an outside wall and have means of external ventila- 
tion. 15. Sinks and closets should be against external walls, so 
that the refuse water, or svil, may be discharged into the drain out- 
side the main wall. Down spouts way be used for ventilation, care 
being taken that the head of such spout is not neara window. 16. 
Inlets to all pipe drains should be properly protected. 17. Side 
junctions sheuld be provided in all sewers and drains. The position 
should be sketched, and indicated by figures in a book or on a plan. 
Side junctions should be carefully closed for subsequent use. 


subsoil opened out in each street sewered or drained. 19, All sewers 
and drains should be set out true in line and in gradient. All the ma- 
terial used should be sound, and the workmanship caretully attended to 
20. ‘Sight rails’ skould be put up in each street before the ground. 
is opened out, showing the centre line of each sewer and the depth 
to the invert. 21. Sewers having steep gradients should have tull 
means for ventilation at the highest points. 22. Tall chimneys 
may be used with advantage fur sewer and drain ventilation, if the 
owners will allow a connection to be made. 23. Sewer outlet works 
should be simple in form, and cheap in construction, so as to remove 
all solids, sediment, and flocculent matter from tbe sewage. It is of 
the utmost importance to impress upon local surveyors the necessity 
of care in setting out main sewerage works aud house drains with 
accuracy, in choosing sound materials, and in properly superintend- 
ing the works during their progress. House drains should be so 
arranged as to be capable of removing all water, soil, and fluid 
refuse from yards, rools, and interiors of houses to the sewers, with- 
out any risk of gaseous contamination to such houses. Street 
sewers should be capable of conveying all sewage to some common 
outlet, without retaining sediment in them, All sewers and drains 
should have arrangements for full ventilation, at such points and in 
such manner as not to cause any Dulsance, Charcoal (as proposed 
by Dr. John Stenhouse) may be used to filter and disiniect sewage 
gases, at all manholes and other ventilators. If the fluid sewage can 
ve applied to land for agricultural uses, means should be provided tur 
effecting this purpose.” ; ; 

We have to record an interesting incident in connection with the 
Manchester, Sheflie!d, and Lincolnshire Railway. On Saturday, 
Mr. Chapman, M.P., chairman of the company, entertained at dinuer, 
at his residence, Hill End, Mottram, Mr. Underdown, Mr. Lingard, 
Mr. Ross, Mr. Williams, and Mr. C. st. Smith (principal officers of 
the company), with Mrs. Underdown and Mrs, Koss. | After dinner 
Mr. Chapman, as a personal mark of his esteem for Mr. Ross (the 
secretary to the railway), presented him with a complete silver dinner 
and dessert service, in addition to a silver candelabra and other 
articles, the value of which is stated to be upwards of one thousand 
guineas. Mr. Chapman spoke in feeling terms of the great services 
Mr. Koss has rendered to the company during the eighteen years he 
had been in its service. 

Trade at Shetlield continues to be well maintained. In the week 
| before Christmas the amount of work done was unusuaily large, but 
| this week many manufactories have remained closed, and will notve 
| re-opened until after the commencement of the new year, The 
| Lancashire coal trade is in a prosperous condition, The supply 
| required for home consumption is as large us can be expected, 
| while the weather is so unseasonable, and the quantity wauted for 
the export trade is, in spite of high freights, much above the average 
in consequence of the reduction in the get at the collieries in ihe 
Welsh coaltield. ‘The cotton trade shows no improvement, but it 
must be remembered that the quality of the coal used in this branch 
| of manufacture is the commonest, and is not worth bringing to bank, 
j} unless a sate and ready market can be found for it, Hundreds 
of tons of this description of coal have therefore been left in the pits 
! to allow the better sorts to be brought to the surface. The numver 
| of mosters who have given extra wages to their men has slightly 





| increased. 


| Inthe north, we observe an expression of surprise and disappoint- | 


| ment that the North Eastern Railway Company bas not made a 


start with the Team Valley line for wiieh it has obtamed Parlia- 
| mentary powers. Large ronworks at Birdey are rapidly extenuing. 
Colonel Perkins and his partners are avout to erect additional blast 
| turnaces and roiling mills, and the number of the inhabitants of the 
district will probably be considerably augmenied. ‘Lhe premoters 
of the Northumberland Central Railway are pushing ahead with their 
line. Mr. Tone, the engineer, and a stail of dssistauts, are busy stak- 
ing out the course the railway is to take, and with the commencement 
;} of the new year the contractors beg Operations. Messrs. 
Wearing, of London, have the contract tor the work. The radway 


| Coldstream. lis entire length will be about dv miles, The steam 
coal owners of the northern district have Leld a meeting to decide 
whether they would or would not give a guarantee tu the River 
Tyne Commissioners for the shipment of a given quantity of coals 
in the proposed Low Light Dock. The meeting was held on 
Saturday at-ernoon in the Coal ‘Trade Ottice, Nevule Hall, and ail 
the Northumberland steam coal collieries were represented at it, 
either by the owners themselves or their agents. ‘Lhe subject was gone 
| into at some length, and a division was taken on the quesions 
whether the colliery owners would give any guarantee, and if so, to 
| what amount. ‘The name of every colliery was called over, one 
| after another, and the representatives of ail of them reiused to give 
any guarantee. It was not a question of quantity—not a 
difference between the shipment of 300,000 tons of 600,000 
tons per annum. ‘The entire body, without excepiion, refused 






| to guarantee the shipment of a single chaldron or cvals iu 
the proposed new docks, ‘The iron making and mechan- 
ical industries of the north continue in an extremely pros- 


perous state. In 1862 the amount of iron tonnage launched on the 
Tyne was upwards of 32,000, and the quantity of irou consumed in 
the process was 22,500 tons. In 1563 these figures have been nearly 


doubled. Two firms on the river at the present time have 00,000 | 





| intended for the New Zealand trade, 





18. A record should be kept by the surveyor of the character of the | 





| dumeusious will shuruly be commenced by the same persuus, 


will commence at Scotch Gap, near Cambo (where it will joia the | 
Wansbeck Valley line), and run direct througa Northumberland to | 


tons of iron shipping in progress, and contracted for, and orders are 
continually coming in. In the manufacture of Jocomotives, marine 

Son, aud iron work generally, an excellent business is being 
one. 

The west of Scotland appears to enjoy a continuous prosperity, 
which it would be delightful to witness throughout the empire, 
Thus, notwithstanding the high price of cotton, the public works in 
general along the valley of the Levern are much better employed 
than at the sanre season last year. There are rumours of a resump- 
tiou of work at the Fereneze Spinning Mill, and a new malleable 
ironworks is to be established at Nitshill. With respect to ship- 
building we may note that Messrs. R. Steeleand Son, of Greenock, have 
launched a clipper ship, built on the new composite principle of iron 
frame and wooden planking, which was nam+d the “ Taeping.” Her 
dimensions are 158tt. keel and fore-rake, 31ft. beam, and 2Uft. depth of 
hold, The Taeping is owned by Mr Alexander Rodger, and is in- 
tended fur the China trade. Messre. Scott and Co. have launched a 
screw steamer ot 600 tons, which was named the “ Albion.” She is 
The steamer Greyhound, 
lately built for coasting purposes in Australia, has been sold to a 
Glasgow firm for trade on the American coast. The Greyhound went 
out a final trial trip on Thursday, and attained a speed of 1.1 knots, 
which was deemed satisfactory considering the comparatively small 
size of the engines. Au iron screw steamer, named the Little Ada, has 
been launched by Messrs. W. Simons and Co., Loudon Works, Renfrew. 
She is the property of an English firm, and is intended for the 
West India trade. The engines and boilers being all on board, 
she will sail for her destination in a few days. Messrs. 
J. and G. Thompson, of Govan, have launched a screw steamship 
of 1,000 tons burthen and 250 horse power, for the Australasian 
Steam Navigation Company. The City of Adelaide will be fitted 
up in the usual first-class style of the company’s steamers, which 
carry so many passengers and large cargoes of goods between the 
various Australasian ports. ‘The company now possess 23 steam- 
ships, and contemplate a large development of their trade. The 
City of Adelaide, which is the largest and tinest of their fleet, has 
oven constructed under the superintendence of Mr. Samuel Ronald. 
At the last sitting of the River Clyde Trust, the secretary (Mr. 
Turner) read the minute of a mecting of the parliamentary bills 
committee to consider whether clauses should be inserted in the bill 
for the construction of rails or tramways on the quays, making them 





| available fur geueral goods traflic at the option of the trustees, and 


also for carrying passengers. ‘Ihe committee resolved to leave the 
insertion of such clauses to Mr. Grahame, the solicitor for the bill, in 
the event of his considering it competent to do so under the notice ; 
and in the event of the passenger clause beg inserted, the com- 
mittee approved of the maximum rate proposed in the Union Rail- 
way Bill (in respect of passengers being adopted in the bill) as the 
passenger rate. ‘The minute was unanimousiy agreed to, the secre- 
tary stating that he had learned that Mr. Grahame saw no objection 
in point of form to the insertion of these clauses, which had accord- 
ingly beendone. As an illustration of the progress of comfort and 
thrift among the lower section of the middle class and of the working 
classes in the west of Scotland, we may append the following data, 
with respect to the business of the Nauonal Security Savings Bauk, 
which has just held its annual meeting at Glasgow :— 

Average balance at 


At 20th No. of Balance due to credit of each 
November. Depositors, Depositors, judividual, 
lo42 oe «oo 13,960 .. .. £06,004 15 9 .. « £12 Li 
WRAY oe ce DEW oe op 404,002 15 7 .. o 15 3 8 


1856 we =o. 83,4 Gsv,405 210 .. .. 20 8 lu 
Is3 oe «2 40,078 .. 1,062,002 8 6 . .. 22 10 0 
It will be observed that the advance made during the last seven 
years was more rapid than in any former corresponding period. 
The bank was established in 1536. At the last meeting of the 
Glasgow Philosophical Society, Mr. E. A. Wiinsch read a paper 
“On the Utilisation of Seaweed,” illustrated by chemical tables and 
specimens of plants. He took arapid glance at the statistics of 
*kelp,” the production of which is now about 10,0U0 tons per 
annum, but could be almost indetinitely increased if the ditiiculues 
of climate in the drying process could ve overcome. The supply of 
seaweed on our shores is practically inexhaustible, being estimated 
by one authority at 21,00u,0UU tons per annum; while the present 
consumption, both for kelp and for green mauuring, doves not reach 
1,u00,00U tons. The wrack cast up on our shores during the winter 
season is by far the largest in quantity and the most valuable in 
quality, aud is now proposed to be saved and dried artiticially by a 
conirivance for burning * wet fuel,” by which the seaweed itself is 
made to contribute towards the heat required for drying large 
quantties of it, at a cheap rate, at ail seasons of the year. Other 
mechanical appliances tur largely increasing the present supply were 
suggested, 


Letv’s Scrissuing Diaries, with half-a-week, or an eutire week 
ou each page, eituer folio, quarto, or octavo, and interleaved with 
blotting paper, if required, may be obtained of any buokselier in the 
kingdom, aud descriptive catalogues gratis, Various other Diaries 
at 6d., 9d., and 1s. each, with ‘l'abiet Diaries, Large Priut Almauacks, 
we. Letts, 8, Royal Exchauge.—[ Apve. | 

Innovations IN Suwipsuitpixa.—Ilt is stated that the latest and 
boldest departure from the ordiuary form of steamship siuce the 
Great Eastern is about to be attempted by a wealthy Awericau, Russ 
Winaus, who has been for years experimentiug upon a new form of 
vessel, aud who has now matured his planus. Le will commeuce the 
construction of a large ship upon his new system, nearly sUuft. 
lung, at the yard of Mr. Hepworth, at Poplar, one of the must 
striking modilications of which is that the sectisn of the ship 1s a 
perfect circle at all poiuts. ‘he hull tapers to the eads. The 
eugiues, of about GUU-horse power, are belug constructed by Mesors. 
Jackson and Watkins, of Luudou. They lave three cylinders, and 
igued with a view tu asaving of weight and space. Sicel 
enters largely into their composition. ‘They will be supplied with 
all the latest Improvements iu marineengines. No expeuse is tu be 
spared to Insure success. A second vessel of still larger power aud 
This 
is the “cigar steamer’ scheme, of which something was Leard four 
years ago, Messrs. Koss aud ‘Vhomas Wiuaus having constructed 
one at baltimore, U.S. 

Passages OF Ocean Steamsuirs.—The Royal Mail steamship 
Scotia, Judkius commander, arrived in the Mersey from New York 
ou Friday, Which port she Jet ou the 16th of December, making the 
quickest ran on record trom New York to Liverpuol. ihe Sevutia 
lett New York at Liam. om the loin, aud arrived at this port av 
1 4v pam. on the Zoth, occupying (deductiug difference of ume 








are de 


4 hours 56 miuuies, aud deteution at Qucenstuwn), eight days 2U 
hours JY Miuules, tue Most extraurdiuary passage on record. | he 
Scotia averaged a speed of 535 miles daily. In August, 1850, tue 
Persia made the passage iu 9 days 2 hours 09 minutes ; and again in 
July, 1857, she made the un iu 9 days 09 minutes. Lo September, 
1862, the Scola perivrmed the distauce in) days 2 hours 49 minutes. 
‘Lhe tuilowing is an abstract of her log:—Dec. 16.—Wind, 4.; 
10 37 a.m., received mails; il aa., leit New York; 1244 pou. 
discharged pilot; distance, 12 miles. Dee. i7.—Waind E., moderate 
and fine weather; lat. 41 06, lon. 6720; distance, 314 miles. Dee. 
18.—Wind 8., fresh breeze and rainy; lat. 42 03, lon. 60 47; 
distance 310 miles. Dec. 19.—Wind 5.5.W., fresh breeze and hazy 
Weather; lat. 40 29, lon. 05 08; distauce, 533 miles. Dee. 
Wind 38.W., light breeze and hazy weather; lat. 48 28, lon. 46 59; 
distance, 336 miles. Dee. 21.—Wind 38.W., moderate breeze aud 
hazy ; lat. dU 23, lon. 38 37; distauce 030 mikes. Dec. 22.— Wind 
S.W., moderate breeze and fair; lat. 54 07, lon. 30 U1; distance 338 
miles. Dee. 23.— Wind 5. W., light breeze aud fair; lat. 41 v7, lon. 
2u 50; distauce, 351 wiles. Dev. 24—Wind W.S.W., light breeze 
aud fair; lat. 01 19, lon. Li 4d; distauce, 341 miles; 9 4 p.m., arrived 
at Queenstown ; 9 ZU p.m., landed mails; 10 3 p.m., left Queensiown. 
Dec. 26.—Wind W.S.W., fresik breeze and cloudy; 10 20 am., 
received a pilut; 12 55 p.m., arrived at Bell Buoy; 1 40 p.m., arrived 
at Liverpool; distauce, 398 miles.— Liverpool Albion. 
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APPARATUS FOR ELEVATING GUNS. 














Tuis invention, by Henry Worms, of 27, Park-crescent, Portland- 
place, has for its object improvements in apparatus for elevating 
guns. For these purposes apparatus is applied at the hinder part of 
a gun carriage in the following manner :—T wo toothed sector racks 
are used which slice in guides below the rear end of the gun at their 
upper ends; these two sector racks are connected together by a bar 
or axis, on which it is preferred to place a roller fur the hinder part 
of the gun to rest upon. Motion is communicated to the two toothed 
racks by means of two toothed wheels on an axis turning in bearings 
carried by the two sides of the gun carriage. The axis and toothed 
wheels receive motion from another or driving axis or axes, on 
which there are two toothed pinions which take into and drive the 
toothed wheels on the first-mentioned axis. On the outer ends of 
the driving axis or axes are cranked handles by which motion is 
communicated thereto. In order that the elevation of the gun may 
at all times be known, there are graduated ratchet divcs or plates on 
the driving axis or axes, and a stop or catch to take into such teeth, 
and thus to retain the driving axis or axes from turning after being 
set, and such teeth are at regulated distances apart, so as to indicate 
(in degrees or parts of degrees) the elevation of the gun. 

Fig. 1 is a side view, and Fig. 2 is a plan of a gun and gun car- 
riage with apparatus for elevating the gun, arranged according to 
the invention. a, a, is a cannon, which may be of any ordinary 
construction ; 6, 6, the carriage on which it is supported; c, c, are 
two sector racks fitted into guides in the carriage; d is a round bar 
connecting them together at their upper ends; e is a roller capable 
of turning freely upon the bar d, and on this roller the breech end 
of the gun rests ; f, f, are toothed wheels gearing with the racks, c ; 
they are mounted on the axis g, which is carried in bearings on 
either side of the carriage ; h, h, are pinions taking into the teeth of 
the wheels f, /; these pinions may both be mounted on the same 
driving axis, but it is more convenient to employ two driving axes 
s, 4, as is shown; if one driving axis be employed it should be 
placed lower down on the carriage, so as not to interfere with the 
descent of the breech end of the gun. On the driving axcs i, i, out- 
side their bearings, which are fixed to the carriage, are the crank 
handles j, j, and these handles are used to turn the pinions h, h, and 
80 to elevate or depress the gun as may be required ; usually the two 
handles are employed simultaneously, but the work may be done by 
means of one only if necessary. h, k, are ratchet wheels fixed on 
the driving axes 7, i; and J, J, are clicks or pawls which work with 
them, dropping into their teeth; they serve to prevent the descent 
of the segments, and the breech end of the gun after it has been set 
in position, and these ratchets are adjusted and marked, so that the 
ene observing between which teeth of the ratchets the pawls 

ve entered, may read off in degrees and minutes the corresponding 
elevation of the gun. To allow of the descent of the breech end of 
the gun, when an increase ot elevation is required, the pawls /, /, 
are lifted out of the ratchet teeth by hand. 





THE LATE MR. SAMUEL HALL. 


Samvet Hatt, well known in the manufacturing and engineering 
world for his numerous inventions, died on the 21st of November, 
1863, at his residence, Morgan-street, Tredegar-square, Bow-road, 
at the advanced age of 82. He was the second son of Mr. Robert 
Hall, of Basford, uear Nottingham, a cotton spinner and bleacher, 
still remembered there for his ingenuity and the singular beauty of 
his c ter. 2 Robert Hull, as a cotton spinner, followed in the 
track of Arkwright and Peel, and as a bleacher he had the merit of 
first using chlorine, then called oxymuriatic acid gas, on a large 
scale; by which a result was accomplished in a few hours that had 
formerly required as many weeks to produce. He had great inven- 
tive talent, and was engaged in trying some new application of 
science to the improvement of manufactures. His neighbours 
designated the place where he first made his attempts to introduce the 
use of chlorine by the name of Bedlam, which it still retains. Ber- 
thollet had discovered that chlorine ssed the property of 
discharging all vegetable colours, and Mr. Hall corresponded with 
Dr. Priestley and Mr. Henry, of Manchester, on the probability of 
the successful application of this agent to the important art of 
bleaching. Dr, Priestley, iu a letter to him, dated August 12, 1788, 


y8:— 
“ Anything I know. is at your service, but I really have nothing 
to communicate on the subject of bleaching by the de blogisticated 

ine acid. I have indeed made the liquor in a onal quantity for 














the purpose of taking spots’fout of linen, but I cannot think it 
will ever be so cheap a process as to serve for bleaching in large 
works.” 

He was first discouraged from proceeding, but, recurring to the pro- 
ject, he experimented with the happiest results, and thus commenced 
a vast industry, the importance of which is described as follows by 
Baron Liebig (Letters on Chemistry, 8rd ed., p 144):—“ But for 
this new bleaching process, it would scarcely have been possible for 
the cotton manufacture of Great Britain to have attained its present 
enormous extent; it could not have competed in prices with 
France and Germany. In the old p of ble hing, every piece 
must be exposed to the air during several weeks in summer, and 
kept continual!y moist by manual labour, For this purpose, meadow 
land, eligibly situated, was essential. Now, a single establishment 
near Glasgow, bleaches nearly 1,400 pieces daily throughout the 

ear. Whatap enormous capital would be required to purchase 
and for this purpose! How greatly would it increase the cost of 
bleaching to pay interest ou this capital, or to hire go much land in 
England! This expense would scarcely have been felt in Germany. 
Besides the diminished expense, the cotten stuffs bleached with 
chlorine suffer less in the hands of skilful workmen than those 
bleached in the sun.” Mr. Hall was well versed in the chemistry of 
that day, as propounded by Black, Scheele, Lavoisier, and Berthollet, 
and was a constant reader of the well known Nicholson's Journal 
and the “ Annales de Chimie.” He was also well versed in 
mechanics, and, in 1794, received a prize of forty eyineas from the 
Society of Arts for an improvement in cranes.* Mr, Hall's origin- 
ality and powers of research were worthily perpetuated in his 
family. The fourth son, Dr. Marsball Hall, was kpown through- 
out the world as a most distinguished physiologist and 
physician; and of the second son, Samuel, the subject of the 
present notice, it may be said that, in his genius for inven- 
tions, at once the result of science and source of improve- 
ments in British manufactures, and the extension of British com- 
merce, be has rarely been excelled. To him Nottingham owes, in 
@ great measure, its present commercial prosperity and importance, 
arising from his invention of the process of gassing lace and of the 
bleaching of starch, by which the Nottingham cotton fabrics are 
ssarcely distinguishable from the linen thread lace of the Continent. 
Mr. Felkin, in a paper ‘On the History and pregent state of the 
Machine-wrought Lace Trade,” read before this Sogiety on the 28th 
of May, 1856, says :— 

“It had been observed by Mr. Samuel Hall, of Basford, Notts., 
to whom not only this but other trades are deeply indebted for his 
scientific improvements, that both cotton yarns end fabrics, espe- 
cially lace nets, were fibrous, and the interstices not clear. 
He patented inventions for passing both thread and nets, or other 
substances, through gas or other flame, and thus singeing off the 
fibre without injury to the articles, thereby effecting a great im- 
provement in them. Mr. Hall's im om | starch is well known. 
He was the first, so far as I know, who availed himself of extended 
advertising to get an invention or article into demand. His speci- 
mens of gassed thread and lace fairl pee beside ungassed ones, 
will be remembered as being toned n every number of several 
periodicals for years together. He effectually made Urlings (ic., 
bobbin) net known far aud wide.” 

The first idea of passing a piece of the finest lace over an actual 
flame of gas was @ bold one, and presents an instance of the most 
original imagination; for it was difficult to suppose that the whole 
fabric would not be consumed. Sir Humphry Davy had just pre- 
sented his paper on flame to the Royal Society. ie, 8. Hall was 
well imbued with the chemical science of that day, and it was plain 
to bim, that by merely passing the lace over a flame of gas, the 
loose fibres might be removed from the lace, while the lace itself 
would remain unharmed. His inventive genius further suggested 
that the flame might be drawn through the lace, and that the desired 
result would be accomplished by 8 of & vacuum above the lace, 
Perfect success followed the trial. The sheet of lace passed to the 
flame opaque and obscured by loose fibre, and issued from it bright 
and clear, and not to be distinguished from lace made of the purest 
linen thread. In 1827 the late Lord Tenterden sat as judge at the 
assizes at Nottingham, and having previously presided on the 
occasion of a trial relative to the patent for this invention, expressed 
a wish to see the process which bad go deeply intere-ted him, and 
he visited the works at Basford. ‘The guiosighe was also applied by 








* See ‘* Transactions of the Society of Arts,” vol, xii, p. 283. 





the inventor to cotton yarn itself, muslin, and calico, The influence 
of this improvement on the British commerce in cotton goods has 
been i and its benefits have been largely shared by Notting- 
ham, Derby, Leicester, Manchester, and Glasgow. But Mr. Hall's 
labo urs did not end here. The lace manufacturers of Nottingham 
complained that though their lace was clear, and ectly 
white when bleached, its colour was greatly injured by 
the search with which it was afterwards “got up.” Mr. 
8. Hall extended to starch the principles which his father 
had applied to the bleaching of fabrics, and by the use of 
chlorine gave the manufacturers a bleached starch, which at once 
perfectly remedied the evil. Among Mr. 8. Hall's numerous in- 
ventions may be noticed one by which he long succeeded, above all 
others, in the cultivation of the vine. Formerly the branches = | 
were exposed to warmth; the roots being left in the cold soil. It 
first occurred to Mr. Hall to heat the roots like the branches. For- 
merly, the air of the hot-house, while raised in temperature, became 
proportionately dry; he proposed to supply it with moisture as 
well as heat. Both these objects were accomplished by means of 
steam, diffused in the air and in the soil. The wood and the fruit 
were equally improved by this simple means. These and other 
experiments were devised at Basford Hall, then his property, where 
he exercised a graceful hospitality, still well remembered. A crowd 
of new and brilliant ideas, however, soon distracted his attention, 
and it is to be regretted that he could not confiue himself to the pro- 
fitable working out of one alone. He had also, in after years, to 
contend with much injustice in connection with his engineering 
patents, and thus experienced the too frequent fate of inventors, 
who, as is well known, are seldom enriched by their schemes. The 
era of railways and steamships was now — and Mr. 8. 
Hall accordingly turned his energies in this direction, obtaining 

tents, among others, for Improvements in the Steam Engine, 
or Combustion of Smoke, for the Prevention of the Ex- 
plosion of Steam Boilers, and for the Reefing and Unreefing 
of Paddle-wheels. His principal improvements in the steam 
engine consisted in a new mode of condensation of the 
steam by passing it through metallic pipes or channels surrounded 
with cold water. A saving of more than 20 per cent. in fuel and 
repairs was reported to the Admiralty as being thereby effected. 
This principle of surface condensation is now in general use, and 
to it a large share of the increased efficiency of our marine engines 
is due. The combustion of smoke was produced by arrangements 
for slowly and gradually feeding the fire with fuel, and for the 
admission of atmospheric air to the ascending gases and smoke. 
An apparatus on Hall's principle is said to be now in constant 
operation at the General Post-office, in London. The prevention of 
explosion in steam boilers is effected by arrangements for giving a 
constant rotary movement to the valves, so that they cannot become 
immovable and “ fast,” and for supplying the constant waste of 
water in the boiler, so that it can never become empty, or nearly 
empty. Lastly, the reefing and unreefing of paddle wheels were 
effected without stopping the engine, or vessel, by means at once 
simple and effective. On these and kindred subjects Mr. Samuel 
Hall laboured and thought with extraordinary enthusiasm and 
devoted constancy to the extreme close of his protracted life. He 
had in large measure the true genius of the mechanician, and 
belonged by nature to that illustrious race which has in all ages 
bequeathed ‘a heritege of power, and to which the world looks for 
its most splendid triumphs. He had no sooner invented one thing 
than he turned his active mind to another, leaving it to others to 
reap the pecuniary benefit of his invention ; he thus made many 
rich while he remained poor. He spent immense sums on his inven- 
tions and never saved money for himself. 








Ramway Fares.—It is curious to com the fares charged by 
the twelve leading British railway companies. Thus, the Caledonian 
charged last year 1-29d. per mile first-class, 1°19d. per mile second- 
class, and 0-71d. per mile third-class; the Great Eastern, 2°50d. per 
mile first-class, 200d. per mile second-class, and 1°00d. per mile 
third-class (by eee trains, 2°87d. per mile first-class, and 2-00d. 
per mile second-class); Great Northern, 213d. per mile first class, 
1-60d. per mile second-class, and 0.99d. per mile third-class (on the 
affiliated lines the fares vary considerably) ; Great Western, 2-08d. 
per mile first-class, 1°55d. per mile second-class, and 0-96d. per mile 
third -class (by,express trains, 243d. per mile first-class, and 1°74d. per 
mile second-class); Lancashire and Yorkshire, 160d. per mile first- 
class, 1°35d. per mile second class, and 070d. per mile third-class ; 
London and North-Western, 1°97d. per mile first-class, 1-45d. per 
mile second-class, and 0-95d. per mile third-class (by express trains, 
2-44d. per mile first-class, and 1-99d. per mile second-class); London 
and South-Western, 272d. per mile first-class, 172d. per mile 
second class, and 098d. per mile third-class (by express trains, 
270d. per mile first-class, and 1°96d, mile second-class) ; the London, 
Brighton, and South Coast, 204d. per mile first-class, 1-47d. per 
mile second-class, and 089d. per mile third-class (by express trains. 
2°67d. per mile first-class, and 1 95d. per mile second-class) ; the 
Manchester, Sheffield, and Lincolnshire, 2°53d. per mile first-class, 
1-80d. per mile second-class, and 0-98d. per mile third-class ; the Mid- 
land, 2:37d. per mile first-class, 1°72d. per mile second-class, and 
097d, per mile third-class ; the North-Eastern, 227d. per mile first- 
class, 1°57d. per mile second-class. and 0°89d. per mile third-class ; 
and the South-Eastern, 1:73d. per mile first-class, 1°28d. per mile 
second-class, and 0°78d. per mile third-class (by express trains, 219d. 
per mile first-class, and 165d. per mile second-class). 

Wotrramep Pia Inon.—Some experiments made by M. Le Guen 
with reference to the advantages derived from a mixture of wolfram 
with iron, confirm the importance previously attached to this 
alliance. The experiments took place at the military port of Brest, 
and the pig tested, which comprised both new and old specimens in 
proportions adapted to give them a great resistance, acquired a new 
degree of strength by an addition of less than 2 per cent. of wolfram. 
One description of pig which was experimented upon was formed of 
equal parts of new Senglish pig, Yféra-anth, and old speckled pig, 
and the augmentation of resistance to a rupture, after the addition of 
French wolfram, was 44} kilogrammes per square centimetre. A 
kilogramme, it may be observed, is the fiftieth rt of an 
English cwt.; and a centimetre is the hundredth part of a metre, or 
about four-tenths of an English inch. In another description of 
pig, formed of one-third of the same Evglish pig and two-thirds of 
the fragments of old cannons, the augmentation of resistance with 
German wolfram, put in in the same proportion, was about 
68 kilogrammes per square centimetre. On being submitted to a 
second fusion, the wollvemed pig still preserves its superiority over 
corresponding ordinary pig. After this operation, the difference in 
favour of the first pig ins wolfram was 26} kilogrammes, rather less 
than in the first instance; but the difference in favour of the second 
description was 69 kilogrammesanda fraction. Thustheefficacy of the 
German wolfram, already greater at the first fusion than that of the 
French wolfram, still remained superior to it in the second fusion, 
A third fusion of the same pig having been effected—this time 
directly in a Wilkinson's furnace, instead of in a melting pot or cru- 
cible, as forinerly—the tenacity of the wolframed pig again exceeded 
that of the corresponding pig. It may be concluded from this that 
the action of the wolfram continues when the fusion was takin 
place directly in a furnace, and that it is maintained after severa 
successive fusions. In wolframed pig, composed of Yféra-anth 
and fragments of old cannons, resistance to rupture after the second 
fusion exceeded, by nearly one-third, that of ordinary corresponding 
pis. The resistance of the same pig after the first fusion exceeded, 

y 202 kilogrammes per square centimetre, that of the most tena- 
cious pig dealt with formerly in the foundry of the port of 
Brest ; and after a second fusion it exceeded by 42 kilogrammes. 
It is sufficient that the wolfram should be pulverised but not 
reduced. The French mineral is, however, roasted besides, so as 
to free it, as much as possible, of the sulphur and arsenic which 
it contains. As to the German wolfram it was simply pulverised 
in the experiments at Brest, aud it had not undergone any pre- 
paration, being probably more pure. The reduction is effected 
in the midst of the liquid mass, at the expense of the carbon of the 
pig.—Colliery Guardian. 
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LOCOMOTIVES IN THE INTERNATIONAL EXHI- 
BITION OF 1862. 


Mz. D. K. Crark’s “ General Conclusions” were not appended, as 
they should have been, to that portion of his paper on the above 
subject printed in our last number. They are as follows:— 

Gewerat Conciusions.—It appears that the requirements of con- 
tinental railway traffic have demanded a greater variety of locomotive 
engines than has been found necessary in this country. Trains there 
are heavier; speeds are lower; and, more important than all, 
inclines are steeper. Whilst, therefore, the marks of progress in 
English engines are to be found mainly in refinements upon the 
original types, foreign engineers have discarded our traditionary 
types, and have originated novelties in every direction. In England 
engineers have arrived at higher speeds, with more powerful builers 
and increased driviug or adhesion weight. 

The means of satisfactorily balancing the reciprocating and 
revolving machinery, the want of which was previously the bane of 
the outside cylinder engine, by counterweighting the wheels and 
steadying the engine, have been discovered and carried into practice 
since 1851; so that the outside cylinder engine, properly balanced, 
now runs even more steadily than the inside cylinder engine. Ourt- 
side cylinders have consequently been employed for high speed and 
other duty with complete success. They have not, however, been 
employed for the heaviest work. The inside cyliader is generally 
retained for six-wheel coupled goods engines, and is not likely to 
give way to the outside cylinder for that class of’ work, on account 
of the objectionable construction involved by outside connecting 
rods combined with outside coupling rods for all the wheels. But 
for passenger traffic with four-coupled wheels, and the lighter traffic 
of collieries and other private establishments, the outside cylinder is 
well suited and is extensively applied. It is, however, to be 
explained that the advantage of the six-wheel coupled engine is 
limited to the old and the comparatively straight lines of railway, on 
which the destruction of cranked axles is not rapid, and the wear 
and tear of tyres not severe. For lines with the prevailing sharper 
curves the four-wheel coupled outside cylinder engine surpasses in 
efticiency and economy the six-wheel coupled engine, running on 
curves with greater facility, utilising theachesion weight better, and 
being subject to less wear. Hence the six-wheel coupled engine 
with inside cylinders is to be found chiefly ov the older and 
straighter lines. On the contrary, the outside cylinders, aud the 
single and four-coupled driving wheels, are to Se found generally on 
the newer lines that have many quick curves, 

In England the use of more than six-coupled wheels in one engine 
has been avoided; three wheels coupled in one line are found suffi- 
ciently powerful and sufficiently troublesome, and it is preferred to 
supplement the power, when necessary, with au additional engine. 
On the Continent, however, great efforts have been made to 
construct an efficient engine with great tractive force and enormous 
weight for adhesion, to ascend long and heavy inclines peculiar to 
mountainous districts. The subdivision and disposition of the 
weight in moderate loads on the rails has been effected with ease by 
distributing it over a sufficient number of wheels and axles. But 
the most important part of the problem has been to reconcile the 
unavoidable exteusion of wheel base in a straight line with the 
excessive curvature of the railways; for naturally, though unfortu- 
nately, heavy gradients and quick curves are generally to be found 
in company. 

The system adopted on the Northern Railway of France, as shown 
in the side elevation of the “ Dromadaire,” Fig. 5, plate 22, must fail 
to answer these requirements ; fur with a wheel base so extended the 
resistance of the engine itself must absorb a great proportion of the 
tractive power. A flexible wheel base is indispensable, and two 
ordinary engines connected together would work much more efli- 
ciently and economically than the vast masses actually employed. 
The opinion on the Northern Railway of France against the use of 
coupling rods in passenger engines, and the consequent substitution 
of two independent pairs of driving wheels with independent 
cylinders, must appear to be erroneous. The truth is, that for work- 
ing four driving wheels, one pair of cylinders, with coupling rods, 
is the best method of providing adhesion weight; more especially 
since, by the use of steel for the tyres, their excessive and unequal 
wear, and the consequent straining of the coupling rods, are to a 
great extent prevented; at all events the wear of the tyres may be 
regulated and equalis:d, which removes the only objection worth 
consideration. 

The Austrian plan of coupling over an extensive wheel base by a 
self-acting radial adjustment in the “ Sieierdorf,”—Plates 29, 30, and 
31—is decidedly a better plan, and merits a thorough trial. There is, 
nevertheless, a complication of mechanism with many rubbing sur- 
faces, liable to occasional overstraining, from irregular play of the 
bearings, arising in wear in transmitting the power over a long 
distance through a flexible connection ; and engineers have to look 
in another direction for a comprehensive and satisfactory solution of 
the problem. 

The plan of Meyer's engine appears in the writer's opinion to be 
the best yet brought forward for distributing steam power over a 
flexible train of coupled wheels, as shown in plates 24 and 25. It is 
based on sound principles, as experience will no doubt prove. It is 
kuown that practically a locomotive boiler, with ordiuary manage- 
ment, delivers a better supply of steam to a given pair of cylinders 
fully worked at a low speed of piston than ata high speed; the 
steam blows off from the boiler, and there is plenty to spare. By 
making the boiler a little larger, therefore, it is justly reckoned that 
steam can be supplied for four cylinders at a low speed as well as for 
two; and the train of wheelsis, therefore, divided into two independent 
groups under the boiler, each group free to adapt itself tothe line of rails, 
and fitted with its own pair of cylinders and the necessary coupling 
rods, and receiving a sepurate supply of steam from the boiler. Ln 
short, two steam bogies are employed, which carry the boiler and its 
accessories just as a load of timber is carried on a couple of swivel- 
ling trucks, 

The abstract importance of heating surface appears to have been 
overrated, particularly by foreign engineers; aud the primary 
importance of free passage for the currents of water in intimate con- 
tact with the heating surface, whether of the fire-box or of the tubes, 
has been neglected. ‘The width of the water spaces around the tire 
box has frequently been reduced to a minimum barely suflicient to 
preserve the plates from being overheated. ‘The tubes have also 
been placed so near to one another, and in such large numbers, as 
totally to defeat their object of increasing the steam-producing 
power of the boiler, because they have reucered it impossible for the 
water, crowded with globules of steam, to reach the suriace of each 
tube and become evaporated, ‘Tube surface, under such cireum- 
stances, is ineffective, and ultimately becomes mischievous; for the 
sediment deposited by water in boilers will, if not scoured out, coat 
the tubes and block up the spaces between them altogether. The 
greatest number of tubes known to have been applied in England is 
the 305 tubes of the Great Western express engine exhibited in 1851. 
In this engine the tubes, 2in. in diameter, are placed only “dvin. 
apart, aud are not so effective for evaporation as the tubes of some 
of the earlier engines on that line, which were fewer in number, but 
placed at from *62 to 1-O0in. clear distance apart. In the English 
engines exhibited in 1862, the greatest number of tubes was 210, in 
Messrs. Beyer, Peacock, and Co.'s engine for the Portuguese gauge, 
with ‘5Gin. clearance; and 214 tubes in the North-Western inside 
cylinder engine with ‘dUin. clearance. 

The best English practice exhibited in reference to the tubes is, in 
the writer’s opinion, to’be found in the Nor h-Western outside 
cylinder engine, the Caledonian, and the Greit Kastern engines, all 
of which, singularly enough, have identically the same proportions; 
192 tubes of ifin. diameter, with ‘62in. clearence placed in a barrel 
Sit. Win. inside diameter. The excelleuce of these proportions is 
confirmed by the very satisfactory performances of the engines under 
very different circumstances. 

The greatest number of tubes exhibited in the foreign engines is 
356 tubes with ‘44in. clearance, in the “ Dromadaie” class of 
engines on the Northern Railway of France with the 4ft. 8}in. gauge. 
The drawings of the twelve-wheeled four-cylinder goous eugines 





employed on the same railway show 464 tubes with ‘56in. clearance ; 
but these proportions will undoubtedly disappoint the expectations | 
of the projectors, and the experience of a few years will, it is pre- | 
sumed, correct these abstract ideas. 

The distinction between fire-boxes for burning coal and those for 
burning coal-slack should not be overlooked. For coal 13 to 15 
square feet of grate is sufficient; but for slack the North-Westeru 
inside cylinder engine has 26 square feet of grate, and the Chatham 
and Dover engine 27} square feet. The difference of fuel leads to a 
difference of treatment, inasmuch as special provision is made for 
the admission of air above the fuel for burning coal in pieces, in | 
addition to the air that passes through the grate. For coal-slack no 
such provision is made; the layer of fresh fuel is thin, and a suffi- 
cient quantity of air is drawn through the large surface of grate. At 
the same time ‘he slack is supplied in small quantities, and much | 
more frequently than coal in pieces. 

In placing the machinery on the frame it must be remarked 


that the foreign engineers seem to have merely shown how an 
inferior arrangement can be made to do. Next to excessive 
amount of heating surface their partiality is remarkable for over- 
hung valve gearing upon outside cylinders, which is undoubtedly 
the worst possible position for efficiency and handiness of the 
engines. 

Giffard’s Injectors have been extensively employed as a substitute 
for the ordinary feed pumps; and their gen adoption in loecomo- 
tive engines, both-in Ragland and on the, Continent, is au evidence 
of their popularity and- general 99 age The vapparent objec- 
tion to the use of the Injector isits inability ‘to d rv deated water 


| at a temperature of more than 120 deg. Fah.; this prevents the use 


of means for heating the feed water by the contact or mixture of the 
water with the exhaust steam; but the Injector may be used with 
surface heaters, in which the water, while on its way to the boiler, 
may be heated after it has passed through the Injector, by contact 
with steam -heated surfaces. 


Locomotives in International Exhibition, 1862. 





























































































































5 | Firebox. Tubes. to 
2 | . 
aa aa ae | — —its 
Name of maker. Name of railway. Description of engine, Gir 4 a So | Bs | = giee al s | bs a¢ 
ge raus. ue es $< 1¢€ 3a $3¢ te 3a 33 
Ss used] SE | 26 | & =S\582 8 i stis 
& <*)/me (2 O°P*38) SA ims ie 
7 ft. in sq ft.| eq. ft. |No. in. | in. ft. in. \sq. fr. |lsq. ft. 
L. & North-Western Ry. Co. | Lon. and Nor. Western Pass. ex. (in. cyl.)single 6 | 4 84 | Slack| 26°0 | 24 214 1°87; *50 | 9 4/ 950]/ 1,222 
do. do. | do. do. Do. (out. cyl.) do. | 6| 48} |) Coal] 149 | 85 /|192 1°87) “62 10 9 | 1,015 || 1,098 
Beyer, Peacock, and Co. .. | South East. Portugal Passenger express, do. | 6 | 5 5f | Coal | 180 | 101 | 215 2°00) +56 10 11 | 1,238 || 1,339 
Neilson and Co. .. «.. oe | Caledonian .. .. .. do. do. do. 6 | 4 84 | Coal | 139 89 |192 187) °62 (11 1,080 || 1,169 
Sharp, Stewart, and Co. «- | lon. Chat. and Dover Goods, six coupled 6 | 4 84 | Slack} 27°5 | 120 | 189 2°00) “62 10 10 | 1,072 || 1,192 
W. Fairbair and Sons oo | Midland .. ce we op do, 0. 6/48} )] Coal | 145 84 | 180 2 00 62 1L 9 | 1,107 |] 1,191 
Sir W.G. Armstrong and Co, | East Indian . .. ..| Mixed, four coupled | 6 | 5 Coal | 170 | 97 |157 225) “56 (10 1! | 1,009 |! 1,10¢ 
K. Stephenson and Co. -» GreatEastern .. .. do, do. | 6) 4 8$ | Coal | 13°5 72 |192'17| *62 [31 8 | 1,105 || 1,177 
G. England and Co... ss | seceseceeeceeesseeeess | Mixed tink, do. =| 6/484} Coke} 85 | 55 |163 1°75) 50 | 8 5 | 645 |) 700 
Manning, Wardle, and Co... | 42... cosseeccns | RENE DOL. do, | 4} 48%] Coal} 49 30 =| 55 2°00) “69 7 5! 218 248 
Neath Abbey Iron Company | .......seeeeeeseeeeeee | Colliery tank, do. | 4/28 Coal | 3°5 37 | 59 1°50! 62 (6 O!} 144 181 
Orleans Railway Company.. | Orleans .. .. .. «. | Passenger, single | 6/48 Coal ee 96 179 | ° oe os | 1,046 || 1,142 
Cail and Co., Paris ee i a es oo oo | six coupled; 6 48 Coke | 14°6 88 | 187 2°06 14 5 | 1,263 || 1,351 
Northern of France Ry. Co, | Northern of France .. Heavy tank, eightcoup | 8 | 48 Slack | 28°2 | 109 356 1°56) “44 11 5 | 1,558 |! 1.667 
Société de Couillet ee +» | Belgian State.. .. .. | Goods, six coupled; 6 | 4 8$ |, Sack| 280 | 110 {225 1°75! *62 11 6 | 1,182 ]/ 1,302 
Austiian State Railway Co. Austrian State .. .. Passenger exp., single) 6 4 8§ | Coke | 15°0 84 | 160 206) 62 14 6 | 1,26" |) 1444 
do. 0. do, do, ++ «| Heavy tank, ten coupled | 10 | 4 84 |) Coke} 15-0 78 (| 153/2°06; °69 14 6 | 1,245 || 1323 
A. Borsig, Berlin... .. .. | Minden and Cologne .. Mixed, four coupied | 6; 483] .. 1ré | 65 (156194) .. 13 9 | 960 || 1,025 
RK. Hartmann, Chemnitz .. | cccccccercsccccccccccce do. do. | 6/48h]) .. 11L'S 70 148. ie nes 79u 360 
' | 
“i | : er See 2 ee 3 , . ' Weight of engine in 
Cylinders, ss | S3 Z .. | Height a z Weight of engine empty. working order. 
7] 88 | BE | BE Jeouteot| Sg - Pp - 
Name of maker. ‘ 2a} 2 | iler es | ae oO ; Qa He a 
3 =| . & &2| &2 24 | above 28 £3 | 34 | 22 | 32 | £3 | =o 3 34 
28g Om. 2/22) 29 38) fais | ® | 38/33/32 | 52 38) .52 | 32 | 33 
s 3 ay?s| 92 12 & | St Beles "s | Se | ae | ae RE 
} —— | —| +" — ee — ais eae ee 
in. in jf. in| in. | Ib. | ft in. ft. 1m.|/ tons. | tons. | tons. | tous, || tons.| tons. tons. | tons. 
Lon, and North-West Ry. Co. | In. 18 24 7 6! 52% |150 | 7 5 | 180 |/1069/1330| 7°30) 31°2. |) 11°90 ; 14°30 850 | 34°70 
do. do. | Out.| 16 24 7 74) 4:50 1-0 6 6 155 9°60) 800; 640) 24°00] 940) 11°50 6°10 27°00 
Beyer, Peacock, and Co. ..| In. 16 22 7 0)| 450 120 a. * 15 4 8°50 10°70) 630} 25:60 {] 9.0; 116) 7°50 23°30 
Neilson and Co, .. .. ..{ Out.| 17 24 | 8 2) 5°50 | 120 66 |1%8]| .. +o | 27°25 || 9°25) 1455 685 | 365 
Sharp, Stewart, andCo. .. | In. 17 24 6/5 0 ew ii i ¢¢ 15 6 9°35 | 10°70 | 855 | 28°60! 10°65 = 11°55 9°35 32°05 
W. Fairbairn andSons.. .. In. 16 a 16 2 4°5 140 6 5 166 |} 1180, 885) 730) 9845! 12°30) 11°25 8°70 32°25 
Sir W. G. Armstrong and Co, | Out 16 22 5/5 7} 4°50 120 6 8 15 4 | 10°63, 1106, 7°96 | 20°65 | 11°47 12°55 8 67 32°69 
R. Stephenson andCo... .. | Out. 17 24116 1) 450 | 110 510 15 1 | 10°00 or 9°40 | 20°45 11°10 1070 10°05 31 85 
G. England and Co... .. | Out, 1L 17 ||4 0! 3°50 120 5 3 10 0 co | oo | oe 15°00 ee oe oe 17°00 
Manning, Wardle, and Co. Out. 9 14 29); 2°62 120 40 49 oo | = | os | 8°75 ee (| — ms 10°25 
Neath Abbey Iron Company | Out. 8 16 | 2 4/| 200 80 111 40 2°62 | — | 293 | 5°80 || 3°27 _ | 3°58 6°85 
i | | 
| | | | |e | 
Orleans Railway Company.. | Out. | 15°75 25°50 | 6 TH oc | cc 141 | 9°50) 11°45) 4°50 | 25°45 |, 10°65 12°50 5°35 | 28°50 
Cailaud Co, Paris .. ..| In. 18°00 2600/5 6 ee | 120 oo }1L4 | oe co | ce | oe I oe ao | owe - 
Northern of France Ry Co.| Out. 1890 1990/3 6] .. |B | 78 |126] .. | | | si-as | lose } 10st } aot | 4266 
Société de Couillet.. .. ..| In. | '760 23°50)! 4 9 |variable} .. eh a 8 eee ee Gee ee | 11-00 145 | 11-00 | 88°45 
Austrian State Railway Co. | Out. 10°87 24°87 6 9 |variable | ee , ILS || oe | oe ak Ors4 oe be 31 68 
do. do. | Out, | 1812 2487||3 3} variable; .. os Sh «| << oo | oe 9°15 969 $/ 4211 f| 46°01 
A. Borsig, Berlin .. .. oe | Cut.|17:00 22:09//4 6] .. | 100 « [Ol .. | oe | oo | oe || 800) 1200 |1200 | s2-00 
R. Hartmann, Chemnitz .. Out. | 1509 2200 4 6 | ee ee ee jl. 9 | ” co |e 700 =10°50) | 10°50 | 28°00 
} | | 

















MANCHESTER BOILER ASSOCIATION. 


Ar the last ordinary monthly meeting of the Executive Com- 
mittee of this association, Mr. Fletcher, chief engineer, presented his 
monthly report, of which the following is an abstract :— 

During the past month there have been examined 466 engines 
and 730 boilers. Of the latter, 11 have been examined internally, 
75 thoroughly, and 645 externally, in addition to which 11 of these 
boilers have been tested by hydraulic pressure. The following 
defects have been found in the boilers examined :—Fracture, 13 | 
(1 dangerous); corrosion, 29 (5 dangerous); safety valves out of | 
order, 2; water gauges ditto, 11 (1 dangerous); pressure gauges 
ditto, 24; feed apparatus ditto, 2; blow-out apparatus ditto, 51; 
fusible plugs ditto, 8; furnaces out of shape, 2 (1 dangerous); over 
pressure, 6; deficiency of water, 1 (dangerous); blistered plates, 1. 
‘Total, 150 (9 dangerous). Boilers without glass water gauges, 7 ; 
without pressure gauges, 7; without blow-out apparatus, 31; with- 
out back pressure valves, 36. 

Instances of serious as well as of dangerous corrosion, both in- 
ternal and external, continue to be met with, which shows the 
importance of all the plates of a boiler being regularly submitted 
to careful examination. 

Among other cases of corrosion which have been met with during 
the past mouth the details of the following may be briefly given. 
In one instance, a boiler lately put under the charge of the associa- 
tion was found, on the removal of a portion of the mid-feather, at 
t.e first exa nination, to be so eaten away by corrosion that the 
merest touch mado a hole through the plates, and several had 
to be renewed before the boiler was fit for work. In a second 
instance, the boiler—also receutly eurolled—proved to be nearly 
corroded through in several places, in consequence of leakaye 
from joints which were bolted instead of being riveted. In 
a third instance, a two-flued oviler, 7ft. in diameter, was found 
to be so corroded that the plates in oue of the external flues were 
reduced to about one-eighth of an inch in thickness, which is a most 
serious reduction for a boiler of such dimensions. In a fourth casa, 
the underside of the furnace flue of a Cornish boiler was so 
weakened by interual corrosion, that the inspector made a hole 
through the plates on sounding them externally, ie, from the inside 
of the flue. This being a single-flued boiler, and the corrosion 
having taken place at the bottom of the furnace tubs, the injury 
could not be seen, even on an internal inspection, and therefore was 
liable to escape detection; this is not the case with a “ Lancashire” 
boiler, in which the bottom as well as the top surface of the furnace 
tubes are accessible to examination. In a fifth case a boiler, which 
had not been thoroughly examined for upwards of tw years, was 
found to be most seriously affected internally by the action of corro- 
sive water. Many of the rivet heads were half eaten off, and pre- 
sented a spongy appearance, the plates were extensively honey- 
combed, some of the indentations being as much as one-eighth of an | 
inch deep, and others on the furnace crowns a quarter of an iuch ; | 
while the longitudinal stays were eaten into holes, and in some } 
parts reduced to half their original streugth, as well as the cutters | 
seriously affected; in addition to which one half of each of the | 
internal flue angle irons were eaten away, someof them being brought | 
up almost to afeather edge. It is scarcely three years since the boiler | 
wasnew, while continuance of such service without attendance would | 
soon have rendered it unfit for work altogether. In some casesof | 
acidity in the feed water simple soda is found most effective, and had | 
been recommended by the association in the present instance, the | 
corrosive action being suspected from the appearance of the water in 

















the glass gauge, though its effect on the boiler remained unknow: 
till the thorough examination was made. In a sixth case, grooving 
or furrowing action proved to have worked its way through the solid 
plate withiu the thickness of a sheet of paper. 
~ These cases, which are not peculiar, and were all met with during 
the last month’s inspections, will suftice to show the importance of 
the members affording an opportunity for each of the boilers to be 
‘thoroughly ” examined at least once every year. In order, how- 
ever, that these examinations should be satisfactory, it is impera- 
tively necessary that the flues should be well swept and the plates 
brushed. When several inches of soot remain in the flues, and the 
plates are at the same time coated, it is impossible for the inspector 
either to do himself or the examination of the boiler justice, and 
simple as the preparation of boilers for * thorough” examinations 
may appear, yet it has so important an influence on the value of the 
inspection, and at the same time is so frequently neglected, that 
the atiention of the members is once more called io the subject. 
Advantage has been taken of the past Christmas week to make as 
many “thorough” examinations as possible, and it may be stated 
that it is important, in order to prevent disappointment, that those 
members wko desire to avail themselves in this way of these general 
holiday times, such as Easter and Whit-week, &c., should make 
early request for inspection, since it is impossible at a few hours’ 
uotice—as is too frequently expected—to alter arrangements that 
have previously beeu made for days. 


EXPLosions. 


Of several explosions, although they occurred in previous months, 
there has been no earlier opportunity than the present of giving 
particulars, aud they have, therefore, merely taken their rank in the 
monthly tabular statement. Jn many cases this has arisen from the 
difficulty of gaining authentic particulars, on account of the distance 
at which the explosious have happened. Details of several of these, 
however, can now be given. 

No. 18 explosion occurred to one of a pair of marine boilers, not 
under tue charge of the association, and working on board a tugs 
boat. They were not multitubular but flued boiiers, each having 
two furnaces, which united in a single return flue and then passed 
off to the up take. 

The explosion was caused by the collapse of the outer or wing 
furnace crown of the starboard boiler. The farnace crowns, though 
not entirely semi-circular, were arched elliptically, being Smade of 
plates of y%ths of an inch in thickness, and worked at a blowing-off 
pressure of 281b. ‘Che crown of the wing furnace came down till 
it rested on the bars and rent at a trausverse seam of rivets imme- 
diately over the fire, the adjoining furnace being also slightly 
depressed, but not rent, and no other partof the boiler damaged. The 
fireman, who was the only one below deck at the time, was scalded 


| to death. 


his boiler was not persoually examined, but the collapse is 
reported tv have been due to shortness of water, aud there does not 
appear, on consideration of all the circumstances, to be any reason to 
differ from this couciusion. 

No. 26 Explosion.—The boiler in question, which was under the 
inspection of this Association, was of a plain cylindrical egg-ended 
construction, and externally fired. 

Its length was 30Ui{t., its diameter 6ft., and thickness of the plate 
one half of an iuch. ‘be longitudinal seams of rivets were arranged 
so as to break joint, the boiler being well made throughout, and new 
about nine months previous to the explosion, while nune of the 
plates appeared to be weakened by corrosion, neither was there any 
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evidence of leakage at the seams. The boiler was liberally supplied 
with thé fittings usual to its class, having duplicate floats with alarm 
whistle, duplicate lever, weighted safety valves, perfectly open, and 
a feed back pressure valve, &.; while the blowing-cff pressure was 
551b., which was by no means excessive for such a boiler. 

On examination of the fragments of the shell it was found to 
have separated into four distinct pi: ces, both of the dome ends, with 
one or two rings of plate, having torn away at the transverse seams, 
while the remainder of the cylindrical portion of the shell had rent 
longitudinally, and also separated into two pieces. 

The flight of the dome ends, which had taken place in opposite 
directions, had been productive of considerable injury, the one at 
the firing end flying out of the works, crossing an adjoining street, 
and falling against a dwelling house on the opposite side, and there- 
by very seriously injuring one of its inmates, but fortunately not 
fatally so ; while the other dome end of the boiler skated, as it were, 
along the ground, sweeping down a great deal of building in its 
course, so that a considerable portion of the works was reduced to a 
heap of ruins, and the débris scattered in every direction. 

In stating the cause of the explosion, it should be pointed out 
that the boiler, though externally fired, was set upon a mid-feather, 
up one side of which the flames passed, and then returned on the 
other, while the flues were carried up to a level with the centre of 
the boiler, to which height, therefore, the flames could act upon 
it. The flame passed on the right hand side of the mid-feather in 
the first instance, and it was just at the top of this flue, 
and a little beyond the bridge, where the flame would be 
in full force, that the primary rent, which was a longitudinal ove, 
appeared to have occurred in the shell of the boiler. This 
naturally awoke the suspicion that the water level had been allowed 
to fall below the top of the flue, and this view was strengthened Ly 
an examivation of the plates, which both from their colour, as well 
as from the character of the rupture, appeared to have been 
overheated; while, in adlition, there were water lines plainly 
marked on the inside of the boiler considerably below the top of 
the flues,.so that it appeared highly probable that the water had 
not been allowed to run short for the first time on the day of ex- 
plosion. ‘The boiler attendant acknowledged that he had not tested 
the floats to see if they were free for about four hours previous to 
the explosion, so that there seems no room to doubt that it was due 
to shortness of water ; which, however, it may be added is the only 
instance of the kind that has been :vet with during the past year, 
in those explosiovs personally investigated by this association. 

No. 27 explosion was the regult of the age and neglected condition 
of the boiler in question, which was not under the charge of this 
association, while fortunately no one was killed by the explosion, 
and only one person injured. 

The boiler was but small, and of plain cylindrical egg-ended con- 
struction externally fired, being only 12ft. long and 4ft. in diameter; 
the plates varying in thickness, some being seven-sixteenths and 
others three-eighths of an inch. The pressure was stated fo have been 
25 lb. per square inch, but there had been no steam pressure gauge, 
and the fittings were altogether of a meagre description. The boiler 
was plated so that the longitudinal seams did not break, but were in 
line or nearly so, some of them falling immediately over the fire, and 
it was at one of these which had been clumsily patched that the 
boiler ruptured, the rent extending from one end to the other, and 
the shell completely opening out. Its flight was somewhat remark- 
able; it.took down the chimney in its course, flew over a row of 
dwelling- houses as well as a public road and a canal, landing finally 
in the bed of a river immediately under one of the arches of a rail- 
way bridge which rau across it. 

As to the cause of the rupture, the boiler was at least twenty-five 
years old, had been working unroofed, and thus exposed to the action 
of the weather, and was found, upon examination, to be seriously 
ecrroded both inside and outside, having been patched in several 
places in consequence. This corrosion had eaten off the heads of 
many of the rivets, and seriously reduced the thickness of the piates, 
especially at the longitudinal seam over the fire, at which the rupture 
had taken place; so that this explosion is simply due to the dilapi- 
dated condition in which the boiler had been ullowed to fall, through 
old age and neglect. 

No. 34 Explosion.—The boiler in question was not under the in- 
spection of this association. It was internally fired, and of single 
flue or Cornish construction, its length being 23ft., the diameter of 
the shell 5ft. Gin., that of the furnace aft. for a length of 7{t., and in 
the flue 2ft. Gin., while the thickness of the plates was y,in., aud the 
pressure at which the steam blew off, 40 lb. 

The furnace flue, though reported to have been amply covered 
with water at the time, collapsed immediately over the fire, at about 
2ft Gin. from the front, which admits of no surprise considering the 
diameter of the flue, the lightness of the plates, and the pressure of 
the steam, so that this explosion can only be regarded as one of those 
already so numerous, which might have been prevented by simply 
strengthening the furnace flue with any one of the inexpensive 
means frequently called atteution to in these reports, viz., flanged 
seams or hoops, whether of T iron, angle iron, or other suitable 
section, as well as by the adoption of other approved methods. 

The boiler was not moved from its seat by the explosion, and the 
glass water gauge and steam pressure gauge remained uninjured, 
but owing to the scalding effects of the steam and hot water which 
escaped from the rent, as well as to the flight of the furnace mount- 
ings and other fragments which were shot away, three persons were 
killed and two others seriously injured. 

No. 40 Explosion.—This is the second instance which has oc- 
curred within the last few months, of a new bviler exploding at the 
makers’ yard while being tested with steam, and which might have 
been prevented by the simple use of the hydraulic test. Two men 
were killed and seven others injured by the explosion of this boiler, 
which was not under the inspection of this assuciaton. 

The boiler, which was intended for a tugboat, was of the flued 
class, internally-fired, hav‘ng two furnaces and being very similar to 
that described under explosion No. 18, while it hada large steam 
dome on the top through which the flue passed on its way to the 
chimney. 

The shell rent along the top longitudinally, and was completely 
opened out and laid flat upon the ground, in which position it, as 
well as the flues which were uninjured, remained unmoved, while 
the steam dome was torn completely away and shot upwards, being 
blown over some high buildings into an adjoining yard. 

The fact of the steam dome being torn off, and the rent starting 
from it on the top of the shell, as it appears to have done, clearly 
shows the dangerously weakening effect that these large openings 
have upon boilers; so that there can be no doubt that this boiler 
was of defective construction, and that thie fact might have been 
detected in time, the explosion prevented, and the lives saved, had 
the hydraulic test been adopted. 

No. 41 explosion, which resulted in the death both of the engi- 
neer and fireman, occurred to a boiler not under the charge of this 
association and at too great a distance from Manchester to be 
personally investigated, while considerable difficulty has been 
———- in gaining authentic information with regard to it. 

t appears that the builer was one of two of Cornish construction, 
connected together and working side by side, and that the internal 
furnace flue collapsed from end to end, rending across three of the 
transverse seams of rivets. 

The collapse was attributed to the boiler having been allowed to 
run short of water, the jury giving it as their opinion that “The 
deceased men died from scalds caused by the bursting of a tube in 
the boiler, arising from want of wa‘er.” 

The explosion occurred at about six o'clock in the morning, the 

boiler being worked night and day; and it appears that the night 
fireman had been drinking, and thus neglected his duty. 
, No. 42 explosion resulted in the death of four persons, as well as 
injury to three others. The cause of the explosion of this boiler, 
which was not under the care of this association, has been made the 
subject of an official scientific investigation, and as soon as a copy of 
the report is received, which is promised shortly, the particulars will 
be communicated to,the members. 

It may, however,jbe stated in the meantime that the explosion 
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has been generally attributed to shortness of water, but it appears 
from information kindly afforded by an engineer who made an 
examination shortly after the explosion, that the furnace flue of the 
boiler—which was a Cornish oue—was seriously out of shape and 
unfit for work; so that the explosion seems to have resulted simply 
from weakness of the flue, and not from want of water. 

No. 43 explosion, from which one person was killed and four others 
injured, was in many respects very similar to No. 41, being due 
to collapse, which extended throughout the entire length of 
the furnace tube of an internally-fired single-flued Cornish boiler, 
which was not under the charge of this association, while the 
distance at which the explosion occurred precluded a personal in- 
vestigation. It appears, however, from a report obtained, that the 
length of the boiler was 20ft 6in., its diameter 5ft. Gin. in the shell, 
and 3ft. lin. in the furnace flue, which was made of plates three- 
eighths of an inch in thickness. Only one of the two safety-valves 
with which the boiler was fitted was in working order, while the 
ordinary pressure of the steam was stated to have been 401b. on 
the square inch, but what it may have been at the time of the ex- 
plosion was not actually known. 

“ A furnace flue of such dimensions as the above might when 
new, if of good materials and well put together, as well as of true 
circular shape, work for a time at a pressure of 40 lb. per square 
inch, but—taking into account imperfections in workmanship in 
the first instance, the effect of several years’ wear and tear, and 
the frequent excess of the actual over the supposed pressure of 
steam, which is frequently found to exist through errors in safety 
valves and steam pressure gauges—it certainly is not prudent to 
work within so narrow a margin of danger, especially when safety 
could be insured simply by hvooping the flues; and although the 
collapse as again in this instance attributed to shortness of water, 
it is thought to be rather to the neglect of the above precaution that 
the explosion is really due. 

Daring the past month three explosions have occurred, from 
which five persons have been killed and four others injured: not 
one of the boilers was under the inspection of this Association. 
One of these has been personally examined subsequently to its 
explosion, while distance prevented this being done in the other 

















cases. The following is the monthly tabular statement :— 
TABULAR STATEMENT OF EXPLOSIONS FROM NOVEMBER 2lisT, 1863, TO 
DECEMBER 31ST, 1863, INCLUSIVE. 
Progres- } on ‘ Persons} Persons 
sive No., Date. |General Description of Boiler. killed , injured Total. 
for 1883. | 
44 Nov. [Double furnace “ breeches” 
boiler, internally-fired os 0 0 5 
45 Nov. 23)Cylindrical egg-ended, exter- 
nally-fired eo 20 es 1 4 5 
46 Nov. 27/Ordinary single-flue or Corn- 
ish, internally-fired ee 4 0 4 
Total .. we «. 5 4 9 











No. 44 explosion occurred to a boiler not under the inspection of 
this association, and at too great a distance from Manchester to 
admit of a personal investigation being made, but the following par- 
ticulars have been kindly furnished by an engineer who examined 
the boiler shortly after the explosion took place. 

It was a breeches boiler, internally fired, having two furnaces 
running into one flue. Its length was 15ft., and diameter 6ft., while 
the ordinary working pressure was 60 lb. 

‘I'he boiler rent along the bottom longitudinally from one end to 
the other, just as if it had been set upon a mid-feather, and the plates 
thereby corroded away ; but it proved on inquiry to have been but 
six mouths old, and set upon two side walls, so that a longitudin«l 
rent under these circumstances is peculiar. 

The cause of the rupture appears to have been as follows:—A 
heavy cake of deposit, chiefly of salt, aud several inches thick, had. 
through neglect, been allowed to form inside the boiler along the 
bottom. This, under ordinary circumstances, would not have been 
attended with any dangerous consequences in an internally-fired 
boiler, since the temperature in the external flues is not usually 
sufficiently high; but in this case the conditions were peculiar ; the 
boiler, as will be seen by the dimensions given above, was an 
unusually short one, at the same time that the draught was good, 
and the furnaces heavily fired. Since, therefore, the course of the 
flame passed under the bottom of the boiler immediately after 
leaving the internal flue, it is not difficult to understand how 
the plates at the bottom of the shell, which were heavily coated 
internally with sediment, became overheated, and then rent. Sur- 
face blowing out would, in all probability, have prevented this 
explosion. 

It wiil be seen that the circumstances of this boiler were such that 
it was virtually fired internally and externally at the same time, and 
it therefore affords an apt opportunity for comparing the safety of 
the two systems of firing, and it will be uoted that the explosion was 
not due to that portion of the boiler which was fired internally, but 
to that which was fired externally. 

It was not only fortunate for the two men standing in the stoke- 
hole at the time of the explosion, but it is also an interesting engi- 
neering fact that sufficient warning was given for them to make 
their escape, one of them hearing the rush of the water directly the 
rent commenced, and giving the alarm, while the boiler lifted from 
its seat, and flew through the roof an instant after. This fact is an 
important one, since it shows that, in this instance, atall events, no 
explosion like that of gunpowder took place, though such is generally 
supposed to be the case, but that the result was due simply to the 
pressure of the steam acting according to its ordinary laws, and to 
the quiet rending of the plate. 

No. 45 Explosion.—This boiler was not under the inspection of 
this association, neither was it personally examined after its explo- 
sion, which, however, is reported to have been the result of almost 
unparalleled reckles-ness. 

The boiler was a stationary one of plain cylindrical egg-ended 
construction and externally fired, being 16ft. long, 3ft. Gin. in dia- 
meter, and made of plates $ths of an inch in thickness. It was em- 
ployed for a ricultural purposes, and under the charge of a fireman 
as well as of a superintending foreman or farm bailiff. The engine 
which itdrove had lately undergone repair, and steam was being gotup 
for afresh start, when the foreman, in spite of remonstrance, persisted 
in keeping the safety-valve down by sitting on the lever, the carpenter 
being engaged in the meantime, by the foreman’s orders, in cutting 
a wooden prop to jamb the valve down. Before, however, the prop 
could be obtained, the boiler exploded, instantly killing the foreman 
and severely injuring the engineman and the other persons present. 

The boiler was completely severed into two parts, one portion 
being blown to a considerable height and thrown to a distance 
of 150 feet, the rent passing through the manhole and the 
greater part of the second transverse seam of rivets from the 
front end, which was situated immediately over the fire. The posi- 
tion of the safety-valve on the boiler was such that the man 
whilst sitting upon the lever was immediately over the manhole, and 
both he and the cover were blown by the explosion in the same 
direction, and picked up at a considerable distance from the origiual 
seat of the boiler. 

With regard to the cause of the explosion, there is no ground 
for onialieg that the steam, although the valve was held down, 
had had time to attain to the bursting pressure of a boiler of 
such dimensions as this one was, supposing it to have been in good 
condition; and there seems, therefore, reasou td think that the 
boiler had been somewhat weakened by the twelve years’ ser- 
vice it had seen, although there can be no question that the imme- 
diate occasion of the explosion was excessive pressure, caused 
by recklessness, such as these reports have not previously had to 


report. 
No. 46 explosion, which resulted in tho loss of six lives, occurred 
to the right hand boiler of a series of three, working side by side, 








and connected together. These boilers were not under the inspec- 
tion of this association. 

The one which exploded, as well as that next to it, was of Cornish 
construction, being internally fired, and having a single flue run- 
ning through it, which diminished in diameter behind the fire- 
bridge. The length of the boiler was 26ft. 3in., the diameter of the 
shell 8ft. 3in., that of the furnace tube 5ft. for a length of 8ft., and of 
the flue 2ft. 9in., while the thickness of the plates throughout 
was scarely jths of an inch, being especially bare in the furnace, 

The boiler had been fitted with a feed back- pressure valve, a brass 
blow-out tap, and a glass water gauge, as well as with an ordinary 
lever safety valve and a steam pressure gauge common to boilers 
No. 2 and No, 3. The pressure at which the safety valve was stated 
to have blown off was 40 lb. by the gauge, but on calculation it 
appeared that this should be taken as a minimum, and that with the 
steam blowing off freely the pressure would no doubt rise as high as 
45 |b., if not 50 Ib, 

On examining the boiler, the furnace tube was found to have 
collapsed immediately over the fire and rent at one of the transverse 
seams as well as at its attachment to the front end plate. The 
collapse had not extended into the flue behind the fire bridge or 
affected the conical junction piece between the flue and the furnace 
tube. 

As to the cause of the collapse there cannot be a doubt. No flue 
5ft. in diameter, made of plates barely {ths of an inch in thickness, 
can be safely subjected to a pressure of 40 lb. or 5) lb, on 
the square inch, as this one was; and hence the explosion. The 
boiler was au old one, and though not materially weakened by 
corrosion, had evidently been made at a time when the use 
of high pressure steam was very little understood. The 
cylindrical portion of the shell was stayed transversely with hori- 
zontal bolts both above and below the furnace tube, as well as with 
others running vertically on each side of it, while the flat ends were 
stiffened with diagonal stay bolts. No attempt, however, was made 
to strengthen the large furnace tube, though the weakest part of the 
whole boiler, while the diagonal rods introduced are very inferior 
to the gusset stays now in use, aud the horizontal aud vertical ones 
— but little or no support to the cylindrical portion of the 
shell. 

The personal injuries due to the exposion arose from scalding, 
while the effects on the surrounding property were but trifling, 
which is frequently found to be the case when explosion results 
from collapse of the flue of an internally fired boiler. In this 
instance the boiler was not stirred from its original position, nor 
the joints of the steam pipes broken, and, in order to be in a position 
to work on with the other boilers, it was only necessary to screw 
down the junction valve. The principal injury to the surrounding 
property resulted from the flight of the furnace mounting, which in 
this case was unnecessarily heavy, and included a face of brick- 
work, which is always objectionable in such a position. It will thus 
be seen that in the case of collapse the weight of the furnace mouth- 
piece becomes a source of danger, and the fact of damage fre- 
queutly arising from this cause, and in some cases loss of life, is an 
argument for the adoption of light wrought-iron furnace mountings 
which are far superior as a mechanical arrangement. 

The insufficiency of this boiler for the pressure at which it was 
worked could not have escaped detection either on competent inspec- 
tion or the application of the hydraulic test. 

There can be little question that many explosions occur in differ- 
ent parts of the country of which no report is obtained by this 
association; but it will be seen from the tabular statement above 
that 46 came under its notice during the year 1863. The number of 
boilers which exploded, however, amounts to 50, since an entire 
series of 5, working side by side, was included in one explosion ; 
while during the year there were 76 persons killed, and 77 others 
injured. 

{tis thought that a tabulated statement of these explosions, giving 
briefly the cause of each, with a general description of the boiler in 
every case, would be of interest ; and therefore it is proposed to give 
this in the Annual Report for the year 1863, which will be presented 
to the subscribers at the ninth annual meeting now shortly to be 
held; and it need merely be added therefore, in the meantime, that 
a review of the explosions which have occurred during 1563 clearly 
shows the value of periodical boiler inspection, and supports the 
principle advocated in the previous reports, viz., that the ruling 
cause of boiler explosions is neglect, and their preventive, simply 
care, 

Foreign Locomotives.—(From our Correspondent.)—A report, by 
M. Petiet, engineer-in-chief in the locomotive department of the 
Northern of France Railway, states that ou the Turin aud Genoa 
Railway the management has adopted, in order to overcume the 
severe Giovi incline, which has a gradient of 35 in 1,000, the system 
of two machines coupled back to back. Each weighs about 27 tons, 
and they thus draw a loed of 80 to 90 tons up the incline at a speed 
of 12} miles per hour. M., Petiet has just devised an engine with 
four cylinders and 12 wheels coupled; it has no tender, but carries 
its store of water and combustible itself; its own proper weight is 
thus increased, and by consequence i:s adherence to the rails, It is 
thus a union of two locomotives in one, and weighs 60 tons. It is 
stated to have worked successfully. 

Tue Acuittes—The difficult operation of fitting the iron masts 
on board the Achilles has been successfully accomplished by means 
of the massive floating sheers, which were towed down from the 
dockyard to Gillingham Reach for that purpose. The iron masts are 
the largest ever constructed for a vessel of war, and were manu. 
factured at the Bridge Works, Chepstow, by Messrs. Finch and 
Heath, who have supplied the whole of the masts to the iron and 
iron-clad vessels already built. ‘The Achilles will be the first 
vessel fin the British navy to carry four masts; but even 
with this advantage each of ber masts will bo 100ft 
apart, or considerably further distant from each other than 
in the ordinary line-of-battle ships. From the success which 
has attended the use of iron masts in the navy it is probable that in 
a short time wooden masts, even in wooden vessels of war, will 
entirely disappear, their advantages over the ordinary kind of 
masts making their general adoption a paramount consideration. 
Experience bas shown that iron masts last much longer than 
wooden, that they are lighter and stronger, that they serve as valu- 
able ventilators, and are also better conductors of electricity. Lf they 
are shot away and fall overboard they will immediately siuk, instead 
of floating alongsideand fouling thescrew, as with wooden masts. ‘Tbe 
mainmast of the Achi'les weighs no less than 21 tons 12 ewt.; its 
length being 121ft. 9iu., diameter 3ft. Sin., and length of head from 
hounds 23ft. ‘The weight ot the second foremast is 10 tons 2 ewt., 
its length 103ft., diameter 3ft. din., and leugth of head from hounds 
2uft. The foremast weighs 15 tous 18 cwt, its eutire length lout. 
L0in., diameter 2ft. 8in., and length of head from hounds 13it. ‘The 
maizenmast is S4{t. in length, its weight 8 tons 13 ewt., diameier, 
2éin., and length of head from hounds, 13ft. ‘The diameter of the 
main and second fore masts at the head is 30in, in each, that of the 


fore mast 3din., and of the mizenwast 19}in. Exch mast is 
formed of three curved plates half an inch in thickness, 
which form the skin, or outside shell of each, the joint 


where the vertical edges of the plates meet being so formed that the 
outsides of the masts show no ridges. Under each of the vertical 
joints three strong tie-irons are placed, to which are rivetted the 
plates forming the mast, the rivets on the outside being counter- 
sunk, or Jet in flush, the exterior of the mast consequently pre- 
senting a round and perfectly smooth surface. The iasis are 
parallel from the heel to the Lounds, where a horizontal plate is 
introduced which is made to carry the top, and this plate facilitates 
the reduction of the size of the hounds from the mast to the cap. 
Where the shrouds pass over the masts the plates ave double to 
resist the extra strain and wear. In the transmission of tho iron 
masts from Chepstow to Chatham considerable difficulty was 
experienced. From Chepstow they were conveyed by special train 
to Brentford, where it was necessary to ship them in barges, which 
conveyed them safely to Chatham, where they were landed at the 
dockyard. 
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BRADSHAW’S MOUNTING MILLSTONES. 


Tuis invention, by P. Bradshaw, of Earls Barton Mills, North- 
amptonshire, has for its object improvements in mounting or 
hanging millstones, for grinding grain and other substances. In 
mounting or banging millstones the runner or upper stone is usually 
balanced on a pivot at the top of the spindle which drives it, and the 
runner is driven by means of two forks carried by a boss at the 
upper end of the spindle. There is one fork on each side of the 
centre pivot or point, and they embrace a bar which is fixed in the 
runner stone, and called the “centre bar;” this bar rests on the 
pivot above mentioned, a recess being formed in the centre bar, to 
receive the pivot ; in this manner the stone is supported, the driving 
forks being on each side of the centre pivot. hen, however, the 
runner stone is thus hung very accurate adjustment is required, 
because, otherwise, only one of the driving forks will come 
against the centre bar, to drive the stone, and then the power, 
being applied at one side, will cause the runner stone to tilt or bear 
with an uneven pressure on the bed stone, which is fatal to good 
grinding. 

According to this invention the patentee makes the centre bar of 
the runner to carry the pivot, and causes it to bear on a flat surface 
on the upper end of the driving spindle ; thus it will be seen that 
the pivotis not confined as formerly, but can adjust itself accurately 
to the driving instruments, so that these may be sure to bear equally 
on each side of the pivot. The _— might be mounted at the top 
of the spindle, and the plain surface might be on the centre bar, but 
this would produce some difficulty in balancing the stone. It is 
preferred to employ, in the place of the driving forks before men- 
tioned, lugs or projections on the boss at the top of the driving 
spindle, and these lugs or projections enter loosely into correspond- 
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ing recess in the centre bar; the sides of the lugs or projections are 
not made vertical, but project forward on a lever with the plain sur- 
face on which the pivot rests, so that the contact for driving the 
stone or “ bite,” as it is termed, may take place only on a level with 
the pivot; by taking the bite only on a level with the pivot the mo- 
tion is rendered steadier than it would be if the bite were either 
above or below the centre. 

Fig. 1 represents a vertical section of the runner or upper stone, 
mounted or hung according to the invention; Fig. 2 is an under- 
neath view thereof, and Figs. 3, 4, and 5 are views of some of the 
parts separately. 

a, a, 1s the runner or upper stone, in which a “centre bar” } is 
fixed. This “centre bar” is provided with a pivot ¢ (which is 
easily taken out if required), by which the stone is supported. This 
pivot ¢ rests on a flat disc d, fixed in the upper end of the driving 
spindlee. It will be seen that the pivot is not confined,as heretofore, 
but is capable of adjusting itself accurately tothe driving instruments, 
by which means the driving instruments are caused to bear 
equally on each side of the pivot. Instead of employing driving forks 
to give motion to the runner or upper stone, as heretofore, it is pre- 
ferred to employ lugs or projections e' on the boss at the top of the 
driving spindle e; these lugs or projections enter loosely into cor- 
responding recesses 6! in the centre bar 4, and it will be seen that 
the sides thereof project forward at 2? on # level with the plain 
surface or disc don which the pivot crests, so that the contact fer 
driving the stone or the bite may take place only on a level with 
the pivot c, by which means the motion of the stone is rendered 
steadier than it would be were the “ bite” taken either above or 
below the ceutre, 





BEYER’S SAFETY VALVES. 

Tr is well known that the common or ordinary safety valve, when 
loaded to counterbalance a given pressure of steam, does not lift or 
blow off freely until the pressure has increased to a considerable 
extent above the pressure fixed upon, consequently the boiler is but 
slowly relieved of the excess of pressure, owing to the small area of 
the opening of the valve. 

The object of this invention, a communication to Mr. Beyer, of 
Messrs. Beyer, Peacock, and Co, Manchester, is wholly or 
partially to remove this defect, by causing the safety valve, 
wheu the pressure has become suflicient to overcome the weight 
upon it, to lift much higher than the ordinary saiety valve, and 
thus give a larger opening for the escape of the steam or other 
fluid. This invention consists in forming a flange round the 
valve commencing at the outer edge of the valve facing, which 
flange is undercut and concave in shape, and the concave side is 
towards the seating of the valve, which has also a flange upon it 
commencing at the outer edge of the valve seating ; but the upper 
surface of the flange is convex, and corresponds nearly to the con- 
caye surface of the flange upon the valve. There is a slight space 


between the concave and convex surfaces of the two flanges, which | 


diminishes towards the outer edge of the flanges. When the steam 
begins to cscape from between the surfaces of the valve it gets be- 
tween the concave and convex surfaces of the two flanges, and its 
force thus acts upon a larger area, and reacts upon the concave 
surface of the valve, and causes it to open to a greater extent than 
the ordinary safety valve. 

a is the flange from the seating, having the convex surface 
towards the valve, and 6 the flange upon the valve, having the 
concave surface towards the seating of the valve; c, valve 
spindle; d@ valve lever; d', its fulcrum. This improved valve 
will, as before stated, lift promptly when the required pressure 
is attained, and will open to a much greater extent than the 
common safety valve. Extra pressure upon the valve will readily 
close it after it has lifted, but it does not shut self-acting till the pres- 
sure in the boiler has diminished several pounds below the pressure 
at which the valve was lifted. ‘To cause the safety valve when it 
has been lifted by the excess of pressure to close again self-acting, 
when the pressure has diminished to a given extent, the inventor 
pee the additional apparatus which is also shown in connection 
with his improved valve. It will be seen that the valve is 
enveloped by a pipe or hood e, which serves to conduct away the 
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steam escaping from the valve, the outlet for this steam being at e!. 
This hood has a hole in it through which the tup of the valve 
passes, it has also another hole at e? which communicates with 
passages in a conical plug /, in communication with a vertical 
pipe g, the conical plug forming a joint for the vertical pipe to 
swivel upon. The vertical pipe is screwed into the upper side 
of a cylindrical vessel g', and another pipe g*, which is bent as 
shown, screws into the lower side of the vessel g', and the other 
end of this bent pipe screws into the lower side of another cylin- 
drical vessel 4, which has a double valve box h' screwed into its 
upper side as shown. The valve box contains a spindle & with re- 
versed cone facings, one for the upper, the other for the lower valve 
seating. The upper end of the valve spindle & is screwed and has an 
adjusting screw k! upon it, the shoulders of which rest upon a forked 
bracket 4? secured to the hood eas shown. Each end of the cylin- 
drical vessel h has a pivot formed upon it, and one end of a link / is 
jointed upon each pivot; the other ends of the links are jointed with 
across pin d? fixed on the end of th2 lever d. It will now be seen 
that the cylindrical vessels g' and h and their connected parts are 
sustained partly upon the lever d and the swivel cone plug f, and 
when the safety valve is shut, the screw k' is adjusted so that the 
cone on the spindle & for the lower valve will just be open, in 
which position the air can enter the vessel h. The vessel h is at 
a higher level than the vessel g', which is filled with mercury, 
which communicates by the pipe yg? with the vessel A, but only reaches 
to its lower side when the safety valve is closed and the steam is not 
escaping. When the safety valve opens, the end of the lever d will 
lift, and with it the vessel A and its connected parts, the vertical 
pipe g and connected vessel g' will also turn slightly upon the swivel 
conical plug f The valve spindle & will then be sustained upon the 
lower valve seating (or so much of its weight as remains unbalanced 
by the buoyant power of the mercury), and as the pressure of the 
escaping steam will act upon the surface of the mercury in the 
vessel g!, it will be forced into the vessel A, and by this means an 
increased load will be put upon the valve lever d. Should 
the mercury rise into the valve box h', its escape will 
be prevented by the rise of the valve spindle & till it comes 
against the upper valve seating, as the spindle is of such pro- 





portions aud so arranged as to descend into the mercury, so as to | 


float when the mercury ascends sufliciently high in the vessel. 
| If the pressure of the steam diminishes so as not to sustain the 
| mercury in the vessel 4, then when a part has run back the valve 
spindle & will descend and will rest upon the lower seating and 
— the admission of air, and consequently the escape of mercury 
| from the vessel till the safety valve closes, when the lever d, vessel A, 
| and connected parts will descend, and the adjusting screw nut k! of 
| the valve spindle & will rest on the forked bracket k*, in which 
position the valve is opened, consequently the remainder of the 
mercury in the vessel will be permitted to return to the vessel g'. 
If preferred, the vessel g might be placed on the fulerum of the 
lever d and the vessel A at the end of the lever d communicating by 
a pipe g’, the arrangement of the other parts being modified 
‘accordingly. In place of mercury, water or other fluid may be used, 
| the capacity cf the vessels g' and A being made sufficiently large. 
STEAM NAVIGATION IN 1863. 
THe year 1863, now expired, was one of ordinary average pros— 
| perity to the owners of steam-shipping property. Its predecessor 
; was marked by the Great Exhibition of National Industry, which 
gave a factitious stimulus to certain steam lines; but during the 
year now spoken of as the past, there was nothing particular to take 
it out of the common by way of contrast to former periods. The 
war in America has not diminished the number of British steamers 
to that continent. Asall the shipbuilding establishments have been 
| fully employed, there must have been an increase in the number of 
| steamers registered, after making every allowance for wrecks and 
vessels broken up. At the commencement of 1863 we were pro- 
mised several new steamship companies, whose prospectuses were 
then before the public. The Thames Express Steam Navigation 
Company, with a proposed capital of £75,000, got no further than 
preliminary announcement ; and Aston’s Patent Disc Propeller 
Company has given no sign of life, however desirable it may be that 
this system of propulsion should have a trial on a large scale. In 
the cxtension of steam traffic by sea, the promoters of public com- 
panies have been active, thongh the positive gain by the establish- 
ments formed, in the vessels afloat, is not remarkable. The National 
Steam Company take over some screw vessels already built. ‘The 
West India and Pacific Steam Navigation Company is nothing more 
than a limited liability company to purchase the steamers of Mr. 
Holt, and exten the connections of that line; and the company 
lately launched, under railway auspices, to undertake the steam 
navigation trade of the three principal rivers in Eogland—the 
Chames, Humber, and Mersey—commence by amalgamating with, 
it is said, a company at Grimsby. In each case the infusion of new 
interests, and the introduction of capital, may serve to give vitality 
to well-conducted enterprises, such as the West Indian line of Mr. 
Holt, requiring further development. 
{ The value of steam shipping shares was well sustained in 1863. 
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The Royal Mail Company’s shares, which on the 1st of January, 
1861, were 47 to 48, rose in 1862 from 55 to 57, and are now 74 to 
76. The Peninsular and Oriental Steam were 66 to 68 in 1861, 
69 to 71 in 1862, and 78 to 80 in 1863, at corresponding periods. 
The General Steam Navigation Company's shares have not 
varied in their marketable value more than £2 in twenty years. 
Last January they were quoted 27 to 28, and now they are marked 
27} to 7 The Atlantic Royal Mail Company do not seem to 
stand well on the Stock Exchange, for, with a subsidy for conveying 
the mails, the shares, on which £10 have been paid, are marked 2 to 
3, and few purchasers at that price. Backed asthe company is by a 
strong Board of Directors, the heavy discount on their capital would 
seem inexplicable, were there not intelligible causes to account for 
the depreciation. ‘The Galway line will never succeed under the 
present contract, if the steamers continue to call at St. John’s (New- 
foundland). ‘The deviation to the northward, and the loss of time in 
entering and leaving that port. will render the bargain an uuprofit- 
able one. The Great Ship Company is to be wound up. Its 
directors have never been free from pecuniary troubles, and were 
not likely ever to sail in smooth water. The Great Eastern is to be 
sold by auction in Liverpool on the 14th of this month, and if not 
purchased by a combivation among the bondholders, will be knocked 
down at a great sacrifice. A vessel that cannot be loaded in any 
dock, whose freight is eaten into by lighterage, and which draws too 
much water to admit of an examiuation of her bottom, ought to be 
broken up, or adapted to other uses. Asa steam ram, well protected 
forward by diagonal braces and bales of cotton, she could clear any 
coast of blockade vessels, She is a noble vessel to be turned into an 
hospital ship; but if she were cut down or razeed some fifteen to 
twenty feet, or even thirty feet, she would be a servicable steamer. 
Her strength of construction arises from her height and longitudinal 
bulkheads, but she may with safety be cut down and strengthened 
by stringers. If there were docks sufficiently capacious to take her 
she might turn out a good speculation for her next owners, but her 
misfortunes have ruined her. 


We fear that the losses from the wrecks of steamers in 1863 will 
be considerably in excess of the average of years. One of the first 
casualties we had to chronicle was the loss of the Peninsular aud 
Oriental Steam Navigation Compavy’s ship the Colombo, of 2,127 tons 
and 450-horse power; and one of the latest, that of the stranding of 
the same co. pany’s new steamer the Rangoon, of 1,776 tons and 
400-horse power, near Aden. We suspect that the latter vessel will 
prove a total loss, for there is iittle hope of saving an iron-built 
screw steamer when once she touches arocky coast. Three five 
iron-built screw steamers were lost in the American trade. These 
were the Caledonian, the Anglo-Saxon, and the Norwegian. There 
were some losses of lesser note, among them that of the Burmah, 
belonging to the British India Steam Navigation Company; the 
Prince Consort, wrecked in entering Aberdeen; the Bussorah, 
foundered at sea; the William France, run down near the Nore ; 
the Liverpool, sunk off the coast by collision; and H.M S. Orpheus, 
wrecked in New Zealand. The Avglo-Saxon and Orpheus disasters 
wers noted for the loss of life, and were most calamitous in their 
different aspects. 

The list of screw steamers foundering at sca in gales of 
wind is not so numerous as in 1859, 1860, 1861, and 1862. With 
the exception of the Newcastle steamer Lifeguard, which went down 
with all hands, we have no other singular event to comment upon. 
But with all the warnings that have been given it would appear that 
measures are not taken to keep the water out of the engine-rooms. 
In the report of Captain Haack, of the Dutch screw steamer Irene, 
from Amsterdam to the Mediterranean, which vessel ran for Rams- 
gate Harbour for shelter, it is mentioned that “‘on the 3rd Decem- 


| ber, at 10 a.m., it was a perfect hurricane, wind N.W., the vessel 


going at reduced speed, shipping large quantities of water. At 
11 a.ta, a sea broke over on the port side, destroying boats, galleys, 
aud the glass of engine room skylight, a quantity water going below, 
requiring the bilge injection pump to keep it clear. About 3 p.m., 
from the heavy rolling of the ship, and the sea striking her, a ring- 
bolt on port side of main hatchway was torn out, in consequence of 
which fifteen large casks and seven small casks of sugar on deck were 
washed overboard, also nineteen casks of oil. At 10 p.m. the sea 
strove in the mainhatch, and much water got below to the cargo 
the engine-room skylight was secured by sails to keep out the water 
as much as possible.” That which disables a steamer when seas 
break in board is the water putting out the fires, and }rudence 
would suggest securing the skylights with suitable catches or slides. 
The neglect of this precaution ends fatally, and we cannot too often 
direct attention to the fact.— Mitchell's Steam Shipping Journal. 


CuaRgine-cross RarLway—Western AND NORTHERN EXTENSIONS.— 
The Western Exteusion is intended to commence by a junction with 
the existing line, and to termiuate by a junction with the West 
London Railway. The Northern Extension is to commence by a 
junction with the main line, and terminate with the Great Northern. 
{wo branches are to be carried to junctions with the Midland Oom- 
pauy’s Extension into London, aud to the London and North- 
Vestern. The estimated cost of construction is £4,000,000, 
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CRAIGS FEED APPARATUS FOR STEAM BOILERS. 


Tats invention, by W. G. Craig, of Cannon-street, (and formerly 
locomotive superintendent of the Manchester and Sheffield Railway), 
applies to Giffard’s Injector. The improvements will be best 
understood by referring to Fig. 1, which is a longitudinal section of 
the apparatus. A is a water regulator, free to be moved in the inte- 
rior of the water chamber C by rack and pinion H, or by any other 
equivalent mechanical arrangement. It is separated from the steam 
supply funnel E by the space N; B is a trumpet mouth, in which 
the steam funnel E terminates; it is opened and closed by means of 
the spindle or valve G; C is the water chamber; D is a tube, in 
which the suction takes place, and in which the water and steam 
become mixed; E, passage leading steam from the boiler into the 
apparatus; G! is the water inlet pipe. Fig. 2 shows, in longitu- 
dinal section, the apparatus, modified to suit low-pressure steam ; 
Fig. 3 is a section through the line a, b, of Fig. 1; Fig. 4 is a sec- 
tion through the line g, d, of Fig. 1; and Fig. 5 is a view of the 
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pinion, gland, and spring for working the rack H. To 
put the Injector to work the regulator A must be drawn back 
to the extent required by means of the rack and pinion H, or by 
other suitable means. The water supply can then enter into the 
funnel D, where the steam creates the suction, on drawing back the 
spindle G, thus opening the tuyere. : 

It will be seen that the piston, with its various parts and packing, 
is entirely dispensed with in this invention. It possesses the means 
of independently regulating the water supply by the regulator, and 
the steam by the valve G; and, among other advantages, these two 
parts or valves can work independently of each other. The regu- 
lator A is arranged in such a manner as to isolate the water chamber 
from the steam funnel E. The annular space N prevents the contact 
of the water upon the hot steam pipe, and thereby prevents the 
priming which is common with all other Injectors, and which 
destroys the suction. 








KNOTT’S 





" Tats invention is by Joseph H. Knott, of Nelson-square, Black- 
friars-road, and relates to that description of pump which is known 
by the name of rotary pumps. The improved rotary pump censists 
of a cylinder in which works a piston, resembling in form the ec- 
centric gear of a steam engine. The eccentric is mounted on a 
central spindle, and works in a strap which envelopes it ; this strap 
is provided with a tail which works in a spindle or socket at one 
end of the cylinder, and thereby forms a stop which divides the 
cylinder into two compartments, one of which is in communication 
with the suction pipe, and the other with the exit pipe. It will of 
course be understood that the piston and strap with its tail or stop 
are made accurately to fit the cylinder, so that when the cylinder 
head or end plate is secured in its place, the ends of the piston 
may be water-tight, and therefore on communicating rotary 
motion to the piston shaft the piston will move in the 
cylinder, and will draw in the water by one pipe and force it 
out by the other. The spindle through which the tail of the stop 








sees is fitted water-tight in its socket or bearing, in which it is 
ree to vibrate so as to accommodate itself to the movements of the | 
tail piece. It will be understood that by this arrangement of parts | 
all movable valves may be dispensed with, and that a continuous, or | 
nearly continuous, suction takes place, and that the pump will act as | 
a force pump as well as a suction pump. 

Fig. 1 is a transverse vertical section taken through the working 
parts of the pump. Fig. 2 is a longitudinal vertical section, the 
ir in this instance being taken at right angles to that shown in 

a, a, is the shell cylinder or casing of the pump; 4, 6, the mova- | 
ble piston, the stem 4! of which passes up through an oscillating | 
socket c, which is properly fitted so as to be water-tight; d is the | 


entrauce aperture for admitting water to the cylinder; e is the exit | 
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aperture. The piston } is actuated by means of an eccentric strap / 
keyed on to the shaft g, which passes through the cylinder, and is 
properly fitted so as to render it water-tight. On the outer end of 
the shaft g is mounted a pulley, over which passes a band for the 
purpose of driving the shaft and the eccentric strap within. As the 
eccentric rotates it communicates motion to the piston, and draws 
in water from the aperture d, and forces it out at the aperture e. 





MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 

Ar a meeting of this society, held November 17th, 1863, E. W. 
Binney, F.R.S., F.G.8., President, in the chair, the following paper 
was read, “On a New Method of Producing Carbonic Oxide,” by 
Dr. F. Crace Calvert, F.R.S. :— 

In 1820 my learned master, M. Chevreul, published a most inte- 
resting paper on various colouring matters, aud drew the attention 
of the scientific world at that time to the property which most 
colouring matters possessed of absorbing oxygen under the influence 
of alkalies; and although he demonstrated the great advantage 
possessed by gallic and pyrogallic acids as agents for analysing the 
atmosphere, by the extraordinary rapidity with which they absorbed 
oxygen under the influence of alkalies, still this valuable observa- 
tion of M. Chevreul remained dormant for nearly twenty years, 
when Liebig agaia proved with what facility air could be analysed 
by this method. I wish now to call your special attention to this 


mode of absorbing oxygen in a gas mixture, as it is considered by 
many chemists to be quite as accurate as those methods which are 
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served that it contains a serious source of error, because, during the 
absorption of oxygen by the gallic or pyrogallic acid, under the 
influence of alkalies, a certain quantity of a permanent and combus- 
tible gas is produced, viz., = of carbon. 

It was during a series of experiments which I had undertaken, to 
verify a most interesting fact, published by M. Boussingault, viz., 
the production of oxide of carbon during vegetation under water, or 
the decomposition of carbonic acid under the influence of solar rays 
(see Comptes Rendus, vol. 1xiii, p, 862, 1862), that I discovered that 
the oxide of carbon, which M. Boussingault had obtained in his 
analysis of the gas mixture produced during vegetation, was not due, 
as he thinks, to the reduction of carbonic acid into oxide of carbon; 
but that this gas was the production of oxidation, or the result of 
the action of oxygen on the pyrogallic acid that he used for ana- 
lysing his gas mixtures, 

The following details of my experiments will,I trust, clearly 
prove this curious production of oxide of carbon :— 

fover a mercury trough 100 cubic centimetres of oxygen are 
introduced under a bell jar, together with pyrogallic acid and 
potash, although the greatest portion of the oxygen is rapidly 
absorbed, still, whatever number of hours the substances are left in 
contact, there will always remain a certain residue incapable of 
further absorption, and on examining this residue, it will be found 
to burn with a blue flame, and to be converted thereby into carbonic 
acid, which compound is easily characterised. 

2. If two litres of oxygen, free from any trace of carbonic acid, 
are made to pass through a solution of pyrogallate of potash, placed 
in Liebig’s bulb apparatus, and from thence over carefully prepared 
oxide of copper, heated to a dull red heat, carbonic acid will be 
found to issue from the apparatus, and can be collected and weighed. 

3. If an unabsorbed portion of gas remaining in the receiver 
(Experiment No. 1) be brought into contact with a solution of 
protochloride of copper, dissolved in hydrochloric acfd or ammonia, 
the residue will be absorbed, which is an additional characteristic 
property of oxide of carbon, as indicated by M. Le Blanc. 

4. If one volume of this residual gas be introduced into a endio- 
meter, and after being mixed with one volume of oxygen the 
mixture be exploded by an electrical spark, it is found that half the 
volume of oxygen employed has disappeared, and that the volume of 
carbonic acid formed is equal to that of the oxide of carbon intro- 
duced into the eudiometer. 

As to the quantity of oxide of carbon produced during these 
experiments, it depends, firstly, upon the concentration of the 
pyrogallate employed, and, secondly, upon its neutral or alkaline 
state,—the minimum being with the acid liquor, and the maximum 
with an alkaline. 

Tn taking the mean of ten distinct experiments, I found that 100 
volumes of oxygen gave two volumes of oxide of carbon, but, in 
some instances, the poy was as high as 4 per cent. 

The production of oxide of carbon also occurs when atmospheric 
air is substituted for oxygen, only the oxide of carbon is so much 
diluted by the nitrogen that its presence cannot be detected by 
several of the above methods. But if, on the other hand, several 
quarts of air, carefully deprived of carbonic acid, are passed through 
an alkaline solution of pyrogallate or gallate of soda, and from 
thence over some heated oxide of copper, carbonic acid will be 
found issuing from the apparatus, and can be easily characterised, 
and even weighed. 

It is no doubt owing to the difficulty of detecting a small quantity 
of oxide of carbon, when diluted with nitrogen, that the presence of 
that gas has not been observed before by chemists who have em- 
ployed Chevreul’s and Liebig’s method of analysing the atmosphere. 

M. Boussingault having observed the presence of a light carbu- 
retted hydrogen in the residuum which he obtained in analysin, 
the gases which were produced by vegetation under water, an 
under the influence of solar rays, I made careful and repeated 
efforts, with the object of detecting it, but failed to do so. I there- 
fore suspect that this gas was the result of decomposition of some of 
the organic substances present in his experiments. 

A paper was read, “On an Apparatus for Measuring Tensile 
Strengths, especially of Fibres,” by Mr. Charles O'Neil, F.0.S. 

The apparatus consisted of a cylindrical metallic vessel to hold 
water, and provided with a cock at bottom. Within this vessel was 
inserted a hollow cylinder of glass or metal, closed at the lower end, 
and so weighted as to float vertically in stable equilibrium with a 
portion out of the water. Uponits upper end it carried a hook or 
clamp, to which the fibre to be tested was fixed. A fixed bracket 
supported another hook or clamp for bolding the other end of the 
fibre. Connected to the floating cylinder was the short arm of a 
rocking lever, the long arm of which passed over a graduated scale. 
A vessel was also provided to receive water drawn from the 
cylindrical vessel. 

When using the apparatus it was nearly filled with water, and 
the fibre to be tested was properly secured to the clamps, and then 
drawn taut. Water was now allowed to flow slowly from the 
cylindrical vessel until the weight of the descending float broke the 
fibre. ‘The quantity of water drawn off being ascertained, from it 
the strain put upon the fibre was calculated ; the indications of the 
long arm of the lever being also noted, in order to show the stretch, 
and also to give the elements for a correction to be made upon the 

uantity of water drawn off. Stops and guides served to keep the 
floating cylinder off the sides of the vessel, and prevented it falling 
too far upon the ruptu-e of the fibre. 

The principle upon which this apparatus works is so simple that 
it hardly requires explanation. At the beginning of the operation 
the weight of the tube is wholly supported by the water: by 
drawing off the water the support is very gently removed, and the 
weight thrown upon the fibre. The relation between the actual 
weight put upon the fibre and the weight of water drawn off will 
vary for every different dimension of the containing vessel and 
floating cylinder ; but in regularly-shaped vessels it will always be 
in the direct ratio of the sectional areas of the floating vessel; and 
the difference between this and the sectional area of the containing 
vessel, i.e., in cylindrical vessels, the sectional area of the ring of 
water surrounding the floating cylinder. 

This apparatus has several advantages : the strain is put on in the 
most gradual manner, without jerks or shocks; it can be put on at 
any rate per minute or hour, and there are hardly any assignable 
limits to either its power or delicacy. By the smaller floating 
cylinder a strain of 0°0002 grain can be measured, and by increasing 
the size of the apparatus, a strain of a hundred tons could be put on 
with the most perfect gradation. 











THALLIUM KNOWN TO THE ANCIENT Mexicans.—It is reported, 
upon good authority, that a distinguished German chemist has just 
made an important discovery in connection with the alloy now gene- 
rally designated thallium. It appears that amongst the most ancient 
records of the ancient Mexicans an account is given of the mode of 
preparing the alloy used for pone the brilliant green fire which 
was freely burnt during the sacrificial ceremonies in honour of 
Vitzliputzle, one of their principal deities, and that in the attempt 
to prepare a similar alloy, from the details given, adiscovery opening 
up an entirely new field of chemical science has been made. By the 
peculiar treatment of certain proportions of silver, lead, andselenium, 
a black powder was produced, so much resembling that designated thal- 
lium by Mr. Crookes, that the experimenter was induced to test it. 
The weight of alloy was precisely equal to that of the metals used, 
yet the whole of the reactions of thaliium were obtained, and salts, 
bases, and acids of the alloy were produced, precisely as if the alloy 
had been a perfect metal. Even in the spectroscope the well-known 
green line was produced. ‘The fact of selenium entering so largely 
into the alloy is considered to account for Mr. Crookes supposing the 
so-called thaJlium to belong to the sulphur group, until Mr. Lamy 
showed him tue alloy in its metallic state, and proved it to be nearer 
to silver and lead. Whether the whole of the powders hitherto con- 
sidered to be pure metals in the pulverulent state are simple allo 

has to be ascertained. It is anticipated that tons of thallium will 





based upon the employment of phosphorus or metallic copper, as 
suggested by Gay-Lussac; but this is not correct, for I have ob- 


ready for sale in England at less than the price of silver in the course 
of a few weeks.—Mining Journal, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


PROVISIONAL SPECIFICATIONS, 


Sir,—My attention having been called to the recent decision of 
Vice-Chancellor Wood in the case of Curtis v. Platt, as involving 
matter repugnant to the argumentof my pamphlet on provisional speci- 
fications, [ venture to submit to your considerationa few remarks on 
the matter referred to. And in doing so I shallabstain from making 
any comment on the particular provisional specification in the case, 
as [ understand this is to be heard again by the Lord Chancellor on 
the 15th inst., but I shall confine myself to statements relating to 
such documents generally, 

The Vice-Chancellor says :—“ It appears to me that the objections 
on the provisional specifications are wholly out of place as to the 
question of invalidating the patent, except for one very particular 
and narrow point of view. If you really think you have a case in 
which you can establish that the patentee has done a very dishonest 
thing —taken out his patent before he completed his invention, and 
therefore was not the inventor at the time he got the patent—it may 
be of use to you to help you when you have other evidence tending 
that way; it may be of use to you to eke that out by showing that 
his provisional specification mentions nothing at all about it, and 
therefore you might say there is an additional probability that he 
kuew nothing at all about it. In that respect papers before the 
Attorney-General have been used.” * * © “The fact that 
the provisional specification does not say enough, is a matter for the 
law officer to consider when it is laid before him; but there is 
nothing in the Act of Parliament which says that the patent is 
invalid because the provisional specification is not sufficient It 
does say that if the complete specification be sufficient the patent is 
valid; therefore | have nothing to do with the provisional specifica- 
tion, beyond bearing it in my mind that it is a piece of evidence 
that can be produced to a very useful purpose upon the question I 
have adveried tou, whether or not the invention had been made.” 

But now to compare these observations with the argament in my 
pamphlet. 

It will be found that the provisional specification is therein treated 
as analozous to the old “deposit paper.” The conclusion arrived at 
on the point is thus expressed :— 

“ The definition of the document in tho statute (a statement in 
writing describing the nature of the invention) makes the inquiry 
that must arise on it strictly analogous to that which has always (as 
a matter of course) formed the preliminary inquiry in every trial of 
the sufficiency of a specification,” 

Va this point, thea, there is no contravention of my argument ; 
and the only point which does touch it is, that wherein the citation 
of the provisional specitication is treated as being of itself insufficient, 
without further evidence, to establish the fact that a patentee “ was 
not the inventor at the time he got the patent.” Undoubtedly if the 
Vice-Chancellor is to be understood as asserting that in no conceiv- 
able case this fact can be established without evidence external to the 
document, and if he be right in so asserting, then clearly I am 
wrong. 

But my impression is tiat he is not to be so understood; and [ 
will endeavour to prove this by reference to a former part of the 
judsment, wherein his Honour says :— 

“In all discoveries, of course there are two things—there is an 
object to be achieved, and a means of achieving that object. Now 
the object to be achieved may be as old as possible. Of course, 
hundreds of patents have been taken out for achieving objects which 
themselves have been, since the history of mankind, achieved by 
some means or other, No novelty is required as to the object. The 
novelty mast be, in order to found a rigut toa pwtent, in the means 
for effecting a particular object, be it old in itself or new.” Aud 
again :—* Of course, as I have stated, no patent can be taken out for 
effecting a uew object, but only for effecting it by a new means.” 
From this it would appear that there might be several distinct 
patents for several distinct means of effecting one particular object. 
‘Then supposing a provisional specification medicated one means of 
effecting the object aud the tiual specification claimed another 
distiact means, would not that be conclusive as showing “ that the 
man mentioned something totally differeut from what he ultima‘ely 
patented?” The law officer can deal with the provisional 
specitication, so far as to require that it shall indicate a distinct 
means of effecting an object (the only thing said to be patentable) 
but how can be tell what will be claimed in the fival specification ? 

For the foregoing reasous it appears to me that the Vice-Chan- 
cellor is not tu be understood (neither would he be right if he were) 
as denying tle possibility of a case being so clear against a patentee 
that a Court could determine it by the mere comparison of the two 
documents. And, on the otber hand, | admit that, in all doubtful 
cases, other evidence besides that of the documents themselves would 
be requisite, Indeed, my argument would not be invalidated by the 
admission that the majority of cases would be of the latter kind 
‘The apparent contlictioa between my argument and his Honour's 
judgment may be explained in this way, His Honour was evidently 
desirous of avoiding all injustice to patentees against whom there 
was no evidence of bad faith, while | was anxious to warn patentees 
of the danger of being careless as to the accuracy of their provisional 
specifications. And it may be mentioned, in confirmation of my 
argument, that the recent practice of the law officers has been 
increasingly striugent with reference to the intelligibility of these 
documeuts. 

it may also be added that, in the case of Willis v. Davidson, the 
Chief-Justice drew a distinction between the old “ deposit prper ” 
aud @ provisional specification, in which he stated the latter to be a 
statutory documeut, which must, therefore, agree in substance with 
the complete specitication. 

Wintiam Srence, Assoc. Inst. C.F. 

50, Chancery-lane, W.C., dth January, 1864. 


HOLMES’ ¢. BOWER AND HOLLINSHEAD’S GAS APPARATUS, 


Str,—W hatever ingenuity Mr. Hollinshead may display in gas 
apparatus and centre valves it cannot be denied that, in his letter of 
December 28th he displays a certain amount in bis attempt to mis- 
lead your readers. ‘l'o see this it is only necessary to revert to what 
has lately been illustrated and remarked upon in Tue Eve@inerr. On 
October 23rd you have a drawing of au apparatus and valves puten'ed 
by Messrs. Bowers and Holliushead in 1863; on December 25th you 
have a drawing of a gas apparatus and valves, which I erected some 
years ago, and similar to the one patented by me in 1855. Mr. 
Hollinshead now drags in a third apparatus, patented by Mr. 
Bower in L802. Untortunately this last apparatus has not been 
illustrated in ‘THe ENainger, or it would be at once evident that 
there isnot the slightest reseinblance between it and my apparatus 

Mr. Bower's apparatus of 1852 was also made of sheet iron, mine 
of cast iron—as now adopted by Mr. Bower. In fact, Mr. Bower is 
perfectly aware of this, tor having, some time ago, foolishly com- 
menced an action at law against me for an alleged infringement 
ot his patent (though I had previously offered him free inspection 
of my apparatus at my works), he paid me £100 to be allowed 
quietly ty withdraw from it. 1 may here state, for the benefit of 
your readers, that aclaim, as set forth in Mr, Bower's patent of 
1352, cannot be substantiated, many other makers having 
previously formed a similar combination. Tho question, how- 
ever, is not between the apparatus of 1852 and 1855, 
bat between Bower and Hollinshead’s apparatus of 1863 (sce 
Tus Enainser, December 25th, 1863) fad my apparatus of 
1895 (see THe ENaiINegR, December 25th, 1863.) [t is only neces- 
sary to refer your readers again to the two apparatus, aud leave 
them to draw their own conelusions by comparison of them. The 
mendacious statements and the empty boasting with which Mr. 
{lolinshead interludes hi- letter 1 will pass over, nor thus endeavour 
surreptitiously to advertise my apparatus iu the form of a lette 





Che success which has atteuded my improvements in gas apparatus 
is well known, and this palpable imitation of my apparatus is only 
afurther proof of it. The latter part of Mr. Holliushead’s letter is 
equally characteristic. He writes—* As to his (Mr. Holmes’) state- 
ment, that he has erected works with centre valves to work three or 
four purifiers as required, | beg to state, as a fact, that he has 
never made a wet or dry centre valve of that descriptiva.” This is 
the only portion of Mr. Holinshead’s letter that presents a conclusion 
which cau easily be arrived at, and which there van be no doudt of. 
As assertions, therefore, prove nothing, 1 am prepared at once to 
deposit with you, or in any bank, the sum of £100, providing Messrs. 
Bower and Hollinshead will likewise deposit the same amount. 
And if * L have not made such valves,” then Messrs. Bower aud 
Hollinshead shall take the £20; if the contrary, that I take the £2uu. 
If this offer is refused it will, at any rate, have tested at their true 
value the assertions of Mr. Hollinshead, thuugh couched in the 
strongest language, and displayed the force of his writing, “ having 
been careful to give facts only.” Your supposition as per note at 
the foot of Mr. Hollinshead’s ietter 1s a correct one. Mr. Hollins- 
head was, for a length of time, in my employ, during which he had 
the entire superintendence of the makiug of the three apparatus 
alluded to in his letwer as being failures; and L was obliged ulti- 
mately to dismiss him summarily from my empioy to prevent 
furtuer loss. W. C. Homes, 
Whitestone Iron Works, 
idudderstield, Jan. 6th, 1864. 
[ We can insert no more letters upon this subject.—Eb. E.] 





THE FAILURE OF 'THE MONITORS. 

Tue New York Times says:—When the attempt to take Sumter, 
in April last, miscarried, it was the policy of the Government, for 
entirely justifiable reasons, to conceal the weaxness of the Monitors. 
it was expedient to keep up the demonstration agaiust Charlestun, 
and to continue to play upon its fears, and so prevent the sending 
away of auy part of its ruops to reimlurce the other rebel armies 
lt was accordingly given out that the Monitors were not materially 
damaged, and tuat the attack would be immediately renewed, 
Whether such a renewal would have been safe—whetuer, in fact, it 
would not have been foulbardy aud ruinous, the reader will presently 
be in,a coudition tu judge. Line and eveuts have, iudeed, dvae much 
tu render this testimony unnecessary ; for although General Gilmore 
has taken the batteries on Morris Isiaud, aud demolisbed Fort Sum 
ter, Admiral Dupout’s successor has not yet taken the Mouitors iniv 
Charlestun harbour, nur does anybody uow expect that he will, 
except uuder cover of military Opevalluus. 

Bat if most intelligent men thiuk Admiral Dupont has long 
ceased to ued auy viudicatiou, tuey mast still bo interested iu 
Kuowing the precise exteut of tue injuries received by the 
Monitors in the principal test to wuich tuvy bave been put. We 
accordingly insert the tullowiag brief extracts Irom tue reports of 
tueir several commanders, made immediately alter the engagement. 

Captain Draytou of the Passaic :— 

* At the fourth shot irom the Ll-in. gun | was struck in quick 
succession in the lower part of the turret by two heavy shot, wuich 
bulged in its plates aud beams, and lorciug togetuer the rails ou 
which the carriage of the Ll-in. gun worked, reudered it whoily 
uselvss fur the remainder of the action, several hours being neces - 
vary to put it again in workiug order. Svon atter it was discovereu 
tbat there Was something the matter with the turret itself, Whicu 
could not be moved, aud on examination 1t was fouud that a part o 
tue brass riug underneath it had been broken off, aud being foreed iu 
board had jamuied ; on cleariug this the turret could agalu be moved, 
bat for some time irregularly. A litte alter a very Leavy rifle-so 
struck the upper edge of the turret, bruvke all uf its eleven plates, 
and theu, glancing upward, tovk the pilot-house, yet with sucu 
lurce as to ake au ludeutalivn of 2}iu., exteuding uearly the Whol, 
tength of the shut. ‘Lhe blow was so severe as to considerably 
suas in tue pilot-lhouse, bend it over, open the plates, anu 
~queeZs Out the top, so that oa one side it was lificd up din. 
above the tup ou Wich it rested, expusiug the iuside of the pilur 
touze, aud reuderiug it likely that tue next suot would take ui th. 
lop itself entirely.” 

Captain Rodgers, of the Weehawken :— 

* 1 wo or three heavy shots struck the side armour near the same 
place. hey sv broke the irvu that itunly remains in s lintered frag 
weuts, Wuch Of Wuich cau be picked vif by baud, and tue Wood te 
expused, ‘The deca was pierced so as tu make a hule, through which 
Walter ran iutu the vessel; but it was nut large. ‘Luirty-six bolic 
were broken iu the turret, and a youd many iu tue pilot house; vu, 
43 Luese are coucvaled vy au iron lung, 1 ave nu meaus of KuoWwlL, 
uow many. Abt one ime the Lucret revulved with difficulty, in cou 
sequence of a shot upun its Juuction with the pilot-house, Vul 1b Was 
worked Well again alter a lew turus had Deen made with biguer 
steam.” 

Captain Worden, of the Montauk :— 

“{ desire to say that 1 experienced serious embarrassment in 
manoouvring my vessel in the narrow and uncertain channel, with 
the limited means of observation affurded from the pilut-ouse, 
uuder the rapid aud conceutrated fire trom the forts, the vessels vi 
the fleet chuse around me, aud neither compass nor Duvys lo guide 
me. Alter testing the weigat of the enemy's tire, aud observing 
the obstructivus, L am led w believe that Cuariestou cauuul be 
taken by tue naval force now preseut, aud tat, had the attack been 
coutinued, it could uut have failed to result in disaster.” 

Commander Aumen, of tha Patapsco:— 

* forty-seven projectiles of tue euemy struck the vessel. No 
damage was doue which disabled her, altuough iygjuries were 
received which, multiplied, would do so, Forty bolts of the smoke- 
stack were broken, aud a chaiu around it will be necessary to its 
coulinued security. L am indebted to Acting-Master Vaugiuan, 
trausterred temporarily to this vessel, for valuable aid in avoiding 
cuillsions, as tis out of the question for Que person to observe 
properly trom the various light noles. 1 think a want of visiou one 
vi the most serious defects of this class, making it impossible to 
tight them advantageously, to avuid daugers, or lo make a satisfac- 
tury reconnaissance. Another Question OL great importauce, a 
relates tu their eflicieut employment, is the character ol Lue battery. 
Li it is proposed tv batter duwu furts with a lo-in, guy, then it is 
quite plain that We have to come within distances at which heavy 
vidnauce, if employed in heavy batteries agaiust us, cannot fail im 
the end to injure or, perhaps, disable us.” 

Commander NKodgers, of the Catskill: — 

* | was surprised to tiud, even witu this severe fire, that these 
vessels could be sv much injured in su short a time, two or three 
having passed me during the ac.ion to which some disaster had hap- 
pened. ‘his vessel was struck sume twenty times, but without any 
serious injury, except oue shot upou the forward part of the decs, 
which broke buth pilates, aud deck planking, aud drove down the 
iron stanchion susiauuny this beam avout an inch, causing the deck 
tv leak.” 

Commander Fairfax, of the Nantucket :— 

* Our iire was very slow, necessarily, aud not half so observable, 
upon the walls of the forts as the rain of their ritle shot aud Leavy 
suell Was upon this vessel. Alter the third shot from ihe 1)-guu 
the port stopper became jammed, several shot striking very near the 
port and driving in the plating; it was uot used again. As the 
fleets witidrew the forts materially slackened their fire, evidently 
not wishing to expend their ammunition without some result. Cer- 
tainly the firing was excelleut throughout; fortunately it was 
directed to some half dozen ironclads atatime. ‘lhe effect of their 
tire upon the Keokuk, together with that of their heavy rifle shot 
upon the Monitors, is sutticient proof that any one vessel could not long 
have withstood the concentrated fire of the enemy's batteries. ‘he 
vbstrucuus being placed at a congentrated point of fire trom the 
three forts shows couclusively that Luey must Lave been of po meau 
character, Our lire always uceW dow Upon Us four or five heavy 





rifle shots, aimed at vur ports. Oue rifle shot struck within less 
than six inches of the 15-in. port; several struck very near. Iam 
convinced that, although this class of vessels can stand a very heavy 
fire, yet the waut of more guns will render them comparatively 
harmless before furmidable earthworks and forts. I must say that 
I am disappuiuted beyond measure at this experiment of Monitors 
overcoming strong forts. It was a fair trial. 

Lieutenant Beardslee, of the Nantucket: — 

“One rifle shot struck on the lower corner of the 15-in. port, 
dintiug the outer plate about 1}in., and bulging the whole thickuess, 
30 much so as to prevent the purt stopper trom swinging. This 
shot was received after the third fire of the 13-in., and disabled the 
gun for the rest of the fight, we not being able to open the port. A 
iu-in. shot struck directly opposite, aud near the top of the turret, 
starting a number of bults, and breaking the clamp ring inside. 
During the action the turret became j i. Upone ination 
we discovered six or seven bolt-heads aud nuts that had fallen in- 
side aud into the recess arouud the bottum of the turret, rendering it 
necessary tu keep the turret higher in order to clear them. Upon 
attempting to revolve tue turret again to-day found that anotuer 
uad fallen since the first were removed. [he pilot-house was struck 
vuce, asquare hit, but duing uv damage. I'he side armour was 
struck niue times—ouce beluw the water-line. A number of the 
side-plates are started so much that another shot ww their vicinity 
would, in my opiuion, kKuuck them off. Que bolt was driven through 
the iron aud is buried in tue oak. One of the deck plates is started 
from a blow on the side armour. ‘The smoke-stack was riddled in 
tue upper sections, aud received five shots io the lower sections— 
oue, a solid 10-iu., fell, afcer striking upon the deck, and was 
secured, ‘I'he steam whistle wascut off. ‘I'he deck plates were cut 
in twelve places, Oue shot cut through tbe iron, and about two 
inches into the beam, siarting the plate, several bolts, aud the 
plauking fur sume ivet below. his was directly over the Andrews 
pump iu the engiue-room. The otuers are not serious. ‘I'ne first 
discharge of tue 15-in. guu blew off eight of the heads of the bolts 
securing the muzzie box. The discharge of the Ll-in. gun, or else 
the blow of a siut ou the turret, lifted oue of the perforated plates 
vu tup. These plates are not properly secured. J'he outer turret 
plate, in the 1d-ia. port, is started about one-fourth of an inch—the 
uext layer iu a less degree. ‘I'wo of the ‘ guides’ to the 11 carriage 
were carried away through the gun not being properly compressed, 
Sume of the gear to the engine-room bell was disabled at the first 
tire, causing trouble and confusion in getting orders promptly 
conveyed frum pilut-house to engine-room. 


Captain Downes, of the Nahant:— 

* We souu begau to suiter iru. the effects of the terrible and, I 
believe, almost unprecedented fire to which we were exposed, and 
at 4.30 the turret refused to turn, having become jammed frum the 
effects of three blows from heavy shot, two of them on the comyosi- 
tiuu ring about the base of the pilot-house (one of these breaking off 
a piece of iron weighing 78 lb. trom the interior that assisted to keep 
the house square ou its bearings, throwing it with such violence to 
the other side of the house, striking, beudiug, aud disarranging 
steeriug gear in its course, that it bounded from the inside curtain 
and feil back iuto the centre of the house), and the other on the 
vutsids of turret, bulging it in and driving off the 1}-in. apron 
bolted on to the inside to keep in place ibe gun rails, and down 
tue main trace of turret. ‘Ihe bolt-heads flying from the inside 
vf pilot house at the same time struck down the pilot, Mr. Sofield, 
twice struck and senseless; and the quartermaster, Edward Cobb, 
uelusman, fatally injuring with tractured skull, leaving me 
aluue in the the pilot-lhouse, the steering gear becuuug at the same 
tune disarranged. We were withiu 5vU yards of Fort Sumter un- 
manageable, wud under the concentrated fire of, I think, Luu guns at 
short range, aud the obstructions close abuard. But, tortunately, we 
gut the preventer steeriug-gear in working order in time to prevent 
disastrous results, aud, getting my vessel vuce more uuder command, 
1 endeavoured to reuew the activa, but alter repeated futile effurts to 
turu the guus on to the fort L concluded to retire fur a time from 
cluse action, and endeavoured to repair damages. We reveived tho 
iviluwing injuries to the vessel and fittings, besides those already 
euumerated:—I'be plates ou side armuur broken badly iu several 
places, aud in oue, Wuere struck by two shots in close proximity, 
parcly stripped from the wood, and the wood baskiug broken wm, with 
edgiug of deck plates staried ap aud ro.led back im places. Ono port 
quarter side armour deeply indeuted aud started from side and extre- 
wity of stern, Ihe deck is struck twice damagingly—oue sbot 
uear the propeller well, quite shattering and tearing tue plaung in 
its passage, and starting up 25 bolts; another starting plate and 20 
cults; tue slighter Lluws are numerous. In smoke stack armour 
wuere are three shot marks, one that pierced the armour, making & 
uule Loin. loug aud Yin. broad, displacing grating inside aud break- 
ing seven bults, Lu the turret there are marks of nine shots, 56 of 
tue bolts are broken perceptibly to us, the bolt-heads flying off 
tuside of turret, aud the bolts starting almost their length outside, 
sume of them flying out completely, and being found at a consider- 
able distance from the turret on the deck. Doubtless many others 
ire broken that we canvot detect, as by trying them we find others 
luosened. Oue shot struck the upper part of the turret, breaking 
through every plate, parting some of them in two, three, aud four 
places. In pilot-house there were marks of six shot, three of them 
il-in. ; 21 of the oolts were broken perceptibly, aud others evidently 
started. ‘The plates are also much started, and the pilot-house itself, 
i think, much damaged aud wrecked ; indeed, it is my opinion that 
four more sucb shut as it received would have demolistied it. One 
slot at the base broke every plate through, and evidently nearly 
peuetrated it.” 

The facts here stated prove that if Admiral Dupont had imme- 
diately renewed the attack, as he was pressed to du, and badgered 
tur not doing by Mr. Lincolu and Mr. Welles, such an*act of rash- 
ness would have cost us every Mouitor, without making any im- 
pression upon the forts. Mr, Eagineer Stimers, however, who is 
Captain Ericsson's right-hand man, made on the 17th of Aprila 
rose-culoured report to the Navy Department, in which he “wok 
the liberty to express” the consoling opinion that “ the obstructions 
can readily be passed with the meaus already provided, and our 
eutire fleet of iruuclads pass readily up to the wharves of Cuarles- 
wn.” What such interested opivious are worth is shown by the 
fact that, although Suwter is in runs, the Monitors have never been 
any nearer to Charleston than Admiral Dupont carried them. ‘This 
viticer proved at Hiltou Heai that he is nut only an accomplished 
seaman, but a man of genius. He shaces the treatment, and is 
pursued by the calumnies, which are the reward of superior abilities 
iu the sister brauch ot the service. 








Foreign Anp Cotonrat Jorrings.—A submarine vessel, of colos3al 
dimensions, is being built ut Cronstadt.—The Government of 
Peru has voted 2,0uU0,v0u dols. for the execution of public works, 
such as openiug of new roads, establishment of schools and colleges, 
and repairs of works formerly carried out. The construction of a 
wharf at Callao has been ordered to go forward; the estimated 
cust is 994,482 douls., it being intended to construct such a mole 
that large vessels may discharge alougside.—Tne house of Krupp has 
receives an lunmeuse Order Irom the tussian artillery departuwent 
for steel cauuon of the largest calibre. A foundry was some 
time since established at Colpiuiv, near St. Petersburg, to turn out 
iron casing for vessels; but already the establishment proves in- 
suiticient. A secoud fouudry is about to be built. ‘The iron-clad 
frigate Sebastopol has just been launched. She will carry two 
engines of 1,0U0-horse power each, and will be armed with 
38-pounder rifled cannon. Another frigate of the same size, to be 
called the Emperor Nicholas, will be launched in the spring.—Four 
first-class screw steamers (the Loudon, Westminster, Dublin, and 
New York), of 2,500 tons each, are to be placed on the line between 
London and New York by the British and American Steam Navi- 
gation Company. ‘The first will leave iu March, The principal 
lines of packet ships and steam vessels sailing between England 
and Australia are about to be amalzamated. 
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THE PROJECTED METROPOLITAN LINES. 


Tne recommendations contained in the report of the Lords’ Com- 
mittee of last session on the subject of Metropolitan Railway 
communication has had the effect of letting loose a horde of railway 
projects on the Metropolis. There has been nothing like it since 
the great mania of 1845. There is scarcely a district of London but 
nas been made the subject of one or more projects for going under, 


over, or through it. ‘I'here are at least two schemes for high level | 


sridges over the Thames below bridge; and there are schemes for 
making miles of railway through the most densely-crowded parts of 


she City, where, if the ground were covered with sovereigns, it | 


would scarcely pay the purchase money of the land required for the 
above works. ‘I'he estimated cost of carrying out oue only of the 
schemes in question is set down at the modest sum of tuurteen 
millions sterling, though it is more than probable that it would cost 
three times that amount, experience having shown that the estimates 
for constructing railways are, for the most part, mere guess-work. 

Whence this extraordinary flood of costly projects? Does any 
portion of the public demand that more railways should be con- 
structed in or through London? The only recent public move- 
ment on the subject of Metropolitan railways of which we have 
heard was that of last year, when a vigorous effort was made tu 
prevent the construction of the London, Cuatham, and Dover 
Company's viaduct over Ludgate-hill, in pursuauce of the powers 
of an Act passed in the previous session of Parliament. Ludsed 
the tone of public feeling, so far as it can be gathered, is 
rather against, than in favour of, the further intersection of London 
by railways. 

Nor, so far as can be ascertained, do the great companies desire to 
extend their respective systems further into London than Parliament 
has already authorised. The London and North-Western is at 
Euston-square and Fenchurch-street, and it will shortly be iu 
Liverpool-street, through the medium of its tributary, the Nortu 
London Railway. The Great Northern is at Kiu;,’s-cross and 
Farringdou-street, and it will shortly be at Moorgate-street, through 
the medium of the Metropolitan Railway. ‘Lue Great Western is at 
Paddington, Victoria statiov, and Fuarriugdon-street. ‘The lines 
south of the Thames are already at Victoria station, Waterloo station 
aud Londun Bridge. The Svutu- Eastern will sbortly be at Cuarinz- 
cross and Cannon: street; and the London, Chatham, and Dover at 
Blackfriars, possessing also a through communication’ with the 
northery railways. 

Tuese new lines will certainly furnish a very large addition to the 
railway accommodatiun of the metropulis ; and it would probably be 
the wiser course to await the completion and opening of the new 
tines belore plunging into an unkvown sea of expenditure on turther 
works. Li may ve safely taken asa general rule that no railway 
soustructed through the City by au independent company will carry 
tratlic enough to yielda protit oy itself ; and it is ouly where a large 
additional long traffic is to be secured, by the extension of a railway 
such as the North-Western or Great Northern iuto the heart of the 
population, that the expenditure of a large additional capital on 
metropolitan lines can be justified to the proprietors. 

But it is assumed that the extension of railways through Loudon 
will teud to “absorb a very large portion of the omnibus and cab 
traffic, and thus essentially relieve the crowded streets.” It is, how- 
ever, very doubtful whether any railway constructed in Loudon 
will tend to diminish street tratlic, every railway invariably bring- 
iug its own street traffic, One tuing is all but certain—that the 
exteusion of the great lines of railway into the City of London, by 
diminishing the area within which the traffic circulates, and 
reducing the number of avenues by which the railway tratlic now 
enters aud leaves the City, will have the effect of wedging it more 
closely together in the main centres of business, and reudering the 
Btreevts, al certain bours of the day, even more dillivult to traverse 
than they now are. 

141s vuvivus uitliculty must have been present to the minds of 
their Lordships, for the principal object of the schemes which they 
suggest iv their report is “ the distributiun of the passenger tratlic 
arriving by the matu lives of railway.” Hence their suggestion vi 
two circular railways, an inver and ap vuter—the inuer circuit 
abutting upon, if uot actually joing, nearly all the principal rail- 
way termiut of the Metropolis, aud the outer circuit extending 
round Luucon, connecting the suburbs, and, in its course, inter- 
sectng aud cummuuicating with the principal lines north of the 
Thames. But a moment's consideration of the nature of the prin- 
cipal Lundou trattic will serve tu suow that the proposed circula: 
railways would fail either to relieve the crowded streets or tu 
— ready meaus of travelling to and from the main centres by 

way. 

Au ro who takes note of the tide of London traffic will observe 
that every morniug there is a mighty stream of persons pressing 
intww the City from all directions—from their residences outside the 
Vity to their place of business. ‘ben the streets are choked with 
tratlic which their already too limited dimensions have the utmost 
difficulty in accommodating. ‘lowards evening the stream flows 
back again frum the City aud the West-end to the suburbs, aud to 
the country all round London. The number of persons who thus 
enter and leave Loudon daily averages about 700,0UU. 

‘This is the main trattic of Loudon, and as the object of these 
persons is to reach the City by the most direct route possible, cir- 
sular railways from one part of London to another would noi 
aelp them, ‘The present omnibus traflic between one suburb anu 
another is comparatively insignificant, the current being maiuly 
trom all points of the circamiereuce w the centre, Aud though 
the circular railways would doubtless carry abuudavt waflic—as 
all railways passing through miles of buildings are certain w 
do—there is reason to duubt whether they would fulfil tie in- 
tentiou of their Lurdships, or in any way relieve the crowde:t 
streets; and there is stil greater reason to doubt whether the 
proprietors of such railways would be remunerated for the enor- 
mous expenditure of capital which their construction would inevit- 
ably involve. 


It is, however, alleged that the proposed lines, by passing mer- 
thaudise traffic direct through and around Loudon between the 
northern and the southern railways, Would keep much of the vau trafic 
aff te streets, and in this way secure the objects contemplated vy 
-4e commitive. There seems, however, to have been some serious 
Wivapprehenusion of the evideuce given belure them by the ‘L'rattic 
Mauagers of the Metropolitau hues. bor iustauce, Mr. Allport’s 
statement that the Midiaud Railway are * carung avout 100,000 tov- 
vf goods a year turough tue sweets of London,” 1umediately tullow 
log, 4s it did, his statement that Lue same compauy Were “ Curling 
u very large traffic ubprough Loudon to” the suuthern stations,” hac 
been interpreted as meauing that the 1Uu,vUU tous of govds im ques 
Uon, could be entirely kept out of the streets, if a conuecting uc 
Were tormed between the uorthern and southern railways. 

So far, however, from 100,000 tons of goods passing yearly from 
the Midland Railway to the railways south of London, we believe 
we are fully jusutied in stating that the whole amount of it does not 
reach 1U wus a day. ‘I'he tounage in quesuon, referred wo b) 
Mr, Allport, represeuts the whole guods tratlic carried between tur 
Midland, with its 60 miles of rauway, aud Lhe Warehouses of th 
Luudeu merchants; aud it could only be effectually kept off the 
Streets by sending a branch line into every warehouse. 

Auvluer Wiauager, Mr. Eborall, of tue Sours astern Railway, 
eXamiued belure ihe same committee, represented tue guods traffic 
passiug between the lines on the north and thuse on tue south vu. 
the Lbamesas very smail indeed, and, in his opinion, “the streets 
would be very litue saved by the proposed communication.” ‘I'he 
priucipal reason alleged by him was, that railways cannot compete 
vp equal terms with steamboats and sailing versels in the conveyance 
of heavy goods between Luglaud aud France; and that the bulk of 
merchandise will continue to go by water, as it dues now. 

Que of the witnesses enlarged upou the vast quantity of coal that 
could be passed through Loudou were a rauway constructed to 
couuect the northern and the southern lines; and there is no doubt 
that the coal traffic would be considerable, though it would again 


| have to compete with the cheaper carriage by water from tbe 
nortbern seaports. But the idea of constructing railways through 
London, at an average cost of some £60U,000 a mile, with coal tras 
roarivg over them from morning till night, is surely too preposterous 
to be for a moment entertained. Railways through the metropolis 
so used would, instead of being among its greatest blessings, very 
soon come to be iegarded as its greatest nuisances. We must, 
nowvever, do their lurdships the justice to add that they did not 
countenance this idea, as they report that * heavy traffic in goods, 
and especially iu minerals, could, as a general rule, be most con- 
venieuuy carried from the railways lying north of the Thames to 
the railways lying south of the Thames by lines not passing through 
| the ceutral parts of the metropolis.” 

It was also assumed by sume of the witnesses, and their evidence 
appears to have made an impression upon the Committee, that if 
liues were formed directly connecting the Metropolitan termini, a 
large proportion of travellers from tne country, vound for destina- 
tious beyuud Loudon, would pass through it without stopping, aud 
in this way also relieve the crowded streets. London, however, is 
uot like a country town, in which no onecares to stop, but the Metro- 
polis of the empire, Wuich bas more or less altraclivu lor every body ; 
aud travellers who come up to town from the country, Wuetuer 
their destiuation be beyoud Wor not, will, iu ninety-nine cases out 
vt the hundred, desire to stop there for a tinie, eliuer on affairs of 
pleasure, of recreatiun, or of business. 

Who, then, is tv provide the capital requisite for constructing the 
proposed uew lines turough the Metropolis? Will Pariiameut fiud 
tue means? or the Corporation of Luudou ? or the Metropolitan 
B@ard of Works? or auy otler public body? Is there any coui- 
pauy of indepeudent sharehuiders willing to provide the money ? 
Ue do the great companies Luewselves lutend to combine Logeluer 
tur the purpuse of constructing tue circular, or Mf uot tue circular, 
then the direct lines turough Loudon? We wait to see. 

lu tue meantime it may be mentioued, by way of caution, that 
the experieuce of Metropulitau local railways uas not been very 
eucouraging. ‘lhe two videst, constructed at a comparatively sumail 
cust, never paid a reasonable dividend, while Worked a> merely local 
lines. For wany years tie Biackwail paid ouly ouv aud a quarter 
per cent. per annuum, aud the Greeuwich turee per cent. Lhe 
North Louden Ratiway, with the aid of the Loudun aud Norta 
Western Company, bas paid a lair dividend; but with the vuter 
circular railway, as now proposed, running nearly parallel with it 
throughout its entire exteut, we doubl wuether Luere would remain 
any surplus of profit for enter, As for the Metropolitan lislway, 
We must still regard it im tue light of au experiment very lopelui, 
itis true; but we shall be better able tu judge of the issue wiaeu we 
tind that enterprise clear of tue serivus periis which at preseut 
tureaten it. 

‘Lhe cases in which the expenditure of further capital on 
metropolitan extensivus is really Jusiiliable, are, We repeat, tuose in 
Which it may be fouud expeuieut, tur the accommodation ol an 
existing trattic, or for Lue creation of an entirely uew trattic, to carry 
tue present liues nearer to the great Ceutres of the population. 
(hus, though the extension of tue London and Svutu-Westeru 
Kailway to tue Waterlvo-road was the most costly piece of line ever 
made by that company, it has proved one of the most valuable aud 
remunerative feeders of their system, and amply justilied tue wisdom 
vt its projectors. ‘The West-eud extension of the Brightun line to 
tue Victoria station at Piulico has also been followed by the best 
results as respects the through aud suburban tratlic of the Brightou 
Company; aud the possessiun of the Chariug-cross Railway by the 
Suutu-Kastern Railway, by which it will ve advanced across the 
I'haimes at two important points, in Cavnon-street and at Charing- 
cross, will must probably be fuliy justified in jike manuer by tue 
actual results. 

tue cousiruction of railways in London is, indeed, a most 
seriuus Maller, as every Colipany has experienced that has bad 
Occasion to make them, Their lurdstips’ taeury of circular railway 
round Loudon costs them nothiug; but when shareloluers are 
asked to find the money, mere theory will not satisly them. They 
must see a positive advantage in tie outlay, And we must take 
leave to doubt whether there is any advantage Whatever, so far a, 
railway shareholders are coucerned, in the construction vf uine- 
tenths vf tue proposed metrypolitan lines, At all events, it woulu 
ve more prudeut tv await tue issue of the undertakings nuw i 
progress, aud ascertaiv the actual effect upou the Luudun street 
trattic of the Chariug-cross, the Louduu and Brighton, tue Loudvn, 
Cuatuam, aud Dover, the Metropuiitan aud North Loudon exten- 
siuus—all iu course of Coustructivn—belore letting louse the genius 
and enterprise of our engiueers aud contracturs upon the streets, 
awellings, squares, aud public buildings of the metropolis. 

Of tue scuewes likely to come before Parliament there are, 
doubtless, several which it might be desirable to carry out, for 
reasons of public utility, and we reserve their consideration for some 
future number.—Railway News, 


THE NAVY. 

Tue official annual return of the number, name, tonnage, station, 
and every particular regarding the steam and sailing ships compos- 
ing the british Navy, together with the horse-power and armament 
ot each, has been published under the authority of the Aumiralty. 
ihe total strength of the elective ships of the navy on the Ist ot 
Jauuary was 9.0 of all classes, not jinciuding a number doing duty 
in the various harbours both at home and abruad, the whole ot which 
would be speedily converted into block ships for the defence of the 
coast, together with a numerous fleet of trou and wooden mortar 
vuats laid up at Chatham. Of this number there are 72 vessels 
rauking as line-of-batule ships, each mounting trom 74 guns to 121 
guns; 42 vessels of from 6U guus to 74 guns each, 94 steamers and 
uther ships, Carrying an armameut of from 22 to 46 guns each, and 
the majority of wuich are of a size and tonnage equivalent to line- 
of-batule ships, 29 screw curveties, each carrying 21 guns, aud duu 
vessels of all classes, including iron ships of great power aud tun- 
uage, carrying an armameut of irom tour guus to 21 guns each 
Exclusive of the above there is a squadron of 189 screw gunboats, 
cach muunuing two Armstrong guus, and nearly the wuole of which 
are otted wich high pressure eugines, each of Gu horse power. Th 
cotal number of suips of ail Classes in commission anu serving iu 
wearly every part of the world is upwards of 3UU, the remainder 
vciug allached Lo the reserve squadroas at the various naval ports, 
sud parliaily equipped in readiuess tu proceed to sea whevever tucis 
services may be required. Dury the past year ihe following vessels 
uave been completed and launcucd al Lhe several wuckyards :—viz., 
the Achilles, iron clad, dv, 6,U5U toms, 1,250 horse power, 
and the Salamis, 4, 880 tons, ZoU horse power, paddlewhee 
steamer at Chatham; the Ucean, 39, 4,045 tous, 1,000 horse 
power, armour- plated frigate, at DVevonport; the Research, 
uvou cased ship, 4 guns, 1,293 tons, and 200 horse power, 
it Pembroke; tue Minotaur, iron clad, 50, 6,621 tons, 1,350 horse 
power, at blackwall; the Mector, 32, iron clad, 4,U63 tons, svU 
aorse power, at Glasgow; tue Valiaut, 34, irou clad, 4,063 tovs, 
SUV horse power, and the Lamar, 3, 2,812 tous, 500 borse power, 
tut Lroopship, at Millwall; auu the Woiverme, 21, screw corvetic 
1,702 tons, 400 horse power, at Wovulwich, Dusing the sane period 
tue fullowing Vessels, the wuole of which are ether of iron, or 
iron cased, Lave been commenced at Lhe several duckyards—viz, 
the Lord Warden, 36, 4,v07 tous, 1,000 horse power, and tue 
eilerophon, at Chatham, the Lord Ciyde, 30, 4,067 tous, Luu 
horse power, at Pembroke; and the Pallas, 6, 2,372 tons, Guu 
horse power, at Wovlwicu. ‘The iron clads now building for the 
Adiniralty, in addition to tuose above enumerated, are the Nortuum- 
verlaud, ov, 6,621 tons, 1,200 horse power, at Millwall; the Ayin- 
court, 30, 0,621 tous, 1,250 horse power, at Birkeuhead ; the Koyal 
Altred, 35, 4,045 tons, 8uU0 horse power, at Portsmouth; tbe Zealous, 
2u, 3,416 Los, SUU horse power, at Pembroke, and the Favourite, 
5, iron cused corvette, 2,106 tous, and 4UU horse power, at Dept- 
turd, together with the iron cased shicid ship Luierprise, 4, 900 
tous, and 160 horse power, buudimg at Deptiord, aud the Royal 








Sovereign, 3,963 tons, and 100 horso power, which is being con- 
verted into an iron cased cupola ship at Portsmouth. The vessels 
now on the stocks at the various Royal dockyards, exclusive 
of the iron and iron cased ships, are the Bulwark, 91, 3,716 
tons, 800 horse power, the Belvidera, 51, 3,627 tons, 6UU0 horse 
power, the Menai, 22, 1,857 tons, the Reindeer, 17, 951 tons, 
2uv horse power, and the Myrmidon, 4, 695 tons, 2u0 horse power, 
at Chatham; the Dryad, 51, 3,027 tons, 6vv horse power, the 
Harlequin, 6, 950 tons, 200 horse power, and the Helicon, 4, 835 
tons, at Portsmouth; the Dartmouth, 36, 2,478 tons, 5v0 horse 
power, the Repulse, 89, 3,716 tons, 80 horse power, and the 
Sylvia, 4, 695 tons, 200 horse power, at Woolwich; the Robust, 89, 
3,716 tons, 800 horse power, the Ister, 36, 3,027 tons, 50 horse 
power, and the Bittern, 4, 669 tons, 159 horse power, at Devonport ; 
the Endymion, 36, 2,478 tons, 500 horse power, at Deptford ; the 
North Star, 22, 1,623 tons, 430 horse power, at Sheerness; the 
Tweed, 51, 3,027 tons, 600 horse power, the Trent, 6, 950 tons, 200 
horse power, the Newport, 5, 425 tons, 80 horse power; the Nassau, 
4, 695 tons, 200 horse power, and the artarus, 4, 695 tons, 20U horse 
power, at Pembroke; and the Prince Albert, 5, 2,529, 500 horse 
power, iron-cased cupola ship, at Millwall. The names of the fol- 
lowing vessels, ordered by the Admiralty to be built at the several 
deckyards have been removed from the * Navy List” :—Tue Cir- 
cassian, 4, 669 tons, 150 horse power, and the Sappho, 6, 95U tons, 
150 horse power, ordered to be built at Deptford; the Alligator, 22, 
1,857 tons, 400 horse power at Woolwich; and the Guernsey, 4,695 
tons, 200 horse power, at Pembroke. In addition tu the above vessels 
there is a squadron of screw guuboa.s in course of construction at 
Portsmouth Dockyard. The number of line-of-battle ships and 
vessels of all classes, including gunboats which compose tue East 
India and China squadron, is filty-one, under the orders of Vice- 
Admiral A. L. Kupar, C.B., with Commodore F. B. Moutressor, in 
command of the Mast lnodies division. The North America and 
West Lavia squadron, under the command of Vice-Adwiral Sir A. 
Milue, K.C.b., consists of 29 vessels, The squadrou ia tue Mediter- 
ranean, under the command of Vice-Admiral K. Smart, K.tL, 
wuose tlagship is the Mariborough, 121, 4,0uU tons, 80u horse power, 
Capiain ©, Fellowes, numbers 2¥ ships and gunboats. The number 
of ships stationed on the West Coast of Africa to aid in the suppres- 
sion of the slave (rade is 22, under the orders of Commodore A. P. 
Kk. Wilmot, C.K. ‘The Pacitic squadron, under the command of Rear- 
Admiral J. Kingcombe, flagship Sutlej, 35, 500 horse power, Captain 
M. Connoily, numbers 13 vessels, and that on the south-east coast 
of America 11 suips, under the commaud of Rear-Admiral R. L. 
Warren, of the borte, 39, 40 horse power, There are eight line-of- 
battle and other ships stationed at the Cape of Guod Hope, the flag- 
oilicer commanding at which station is Rear-Admiral dir B. W. 
Walker, K.C.B. Seveu vessels compose the squadron in Ausiralia, 
under the command of Commodore Sir W. 5S. Wiseman. The follow- 
ing vessels compose the Channel squadron, viz.,—the Edgar, 71, 
3,094 tons, 6UU horse power, Captain G. Lt. P. Horaby, bearing the 
lag of Rear-Admiral 5. C. Dacres, C.B.; the Warrior, du, 6,lu9 
tous, 1,250 horse power, Captain the Hon. A, Cochrane; the Royal 
Vak, 35, 4,056 tons, 800 horse power, Captain FP. A.) Campbell; the 
Black Priuce, 41, 6,109 tons, 1,200 horse power, Captaia J. ¥. B. 
Wainwright; the Vetence, 16, 3,720 tons, 600 horse power, C .ptain 
A, Phiilimore; and the Lrinculo, 2, 6U horse power, screw gunbyat. 

————— SSE 





Iron-cLApD Vessets,—On this important subject Admiral Paris 
of the Prench uavy, has addressed tw the Academy of Sciences a 
paper, in which he siows that iron-clad vessels Lave succeeded 
perfectly well in still waters, but not so in a heavy sea, owing Ww the, 
Vivieut motion ty Willch Luey are @Xpused, Which Causes them tu roll 
more than Vessels built on the old model. Ju consequence of this, 
insiead of having their upper ers at a safe distance trum the action 
ol the waves, thelr main turce is situated at a very sumall elevation 
trom the water line—six feet at the utmost. Hence it does not re- 
quirea very heavy sea to render the closing of the port holes 
uecessary; and, what is worse, every five or six seconds the 
rolling exposes the parts whicu are not protected by armour, 
it is therelure uot surprising that these serivus drawba ks should 
recal to miud the old models, which were less subject to 
heaving and rolliug than the present models. ‘The vld ones, 
jusead Of preseauug circular vertical sections, cut horizunwally 
by a rectangular plaue, usually repeated the same curves below 
water toatl tuey bad above. A rail assumes a horizontal posiiion 
vf ats oWn accu:d, but, on the other hand, it yields w every 
unpulse of the waves; but a barrel floating on the water will rise 
and fall, always preserving the same angle. The latter is the case 
of the old models; then way bave they been abandoned? Because, 
although advautageous in other respects, they had the inconvenience 
uf requiring much ballast. At present the engive and builer are a 
permanent ballast, aud there is uo louger any tear of capsizing with 
three small sails, Au iron-clad vessel requires little working; with 
engines of 4,00U-horse power boarding @ vessel becomes impossible, 
aud three light masts may be easily kept. But it is importance that 
the ship should roll as litte as possible. ‘To arrive at wis desirable 
result, Admiral Paris, after a mature examination of the form and 
dimeusions of all tue old models, has selected the Royal Louis, built 
by Ollivier in 1740, for his type, but with some modifications, in- 
creasing the weight of the vessel from 4,730 tons to 7,500, which 
exceeds the weight of the iron-clad frigate Couroune by 1,200 tons. 
Che keel be has wade horizoutal, like tuose of the best packet -boats, 
instead of making it 4{t. deeper aft, as in most men-ol-war, He 
adopts twin screw-propellers, whereby he diminishes the effort of 
each, and secures the advantage of working with oue, in case the 
other should cuauce to becume unserviceavle.—Calignani. 

ExpLosion OF A Kircuen Botwer.—A dreadful explosion took 
place ata ladies’ school, kept by Miss Collins, in St. Mary’s-place, 
Stamford, on Mouday evening. In tue sculery, on the ground fluor, 
was a small boiler ol the saudle shape, capable of contaming about 
two gallons. 1t was used for the purpuse ul supplying hot water to 
a batuon an upper story, Ou Mouday moruiug a tire was lighted 
under the boiler with the view of preventing the water in the pipes 
irom freezing. About four o'clock in the alwrnoon the atteutivn of 
Miss Cullius was directed to the boiler, owing to the fact that the 
water in tue bath-roum still remained cold. She had not left the 
scullery more than five minutes when a terrific explosion took place, 
alarmiug the whole neigubourhood, As soon as the smoke and steam 
yad subsided the scullery was entered. On the floor lay the 
lifeless body of Arthur E, B. Barston, aged about twenty, 
whose sister is a teacher at Miss OUviiius’s. Near him was tue 
covk, Charlotwe Billig, aged 22, who it was at first feared bad been 
Killed alsv, but ou lurther examiuatiou it Was louud that sie was 
olill alive, Dhe Was conveyed op aptretcber to the infirmary, where 
she now lies 1m a precarious state, suffering from a compound frac 
ture of the thigh and various other injuries. The deceased had 
been skating ou Burghley-pond during the afternoon, and on his 
return called with his sister at Miss Uullins's, when it is supposed 
Liat dls attention Was attracted by a suspicious noise made by the 
boiler, and that he had gone to look atit. Lhe door and wiudow 
of the scullery were blown out, and almost everything in 
‘ue place was destroyed. ‘he effect of the concussion 
extended to the adjuiuing kitchen, where a large number 
vl pots were throwu down and broken. An inquest was 
vpened the same night before Mr. Atter, the burough 

wuuer. ‘bbe budy of the deceased presented a suocicting appearance. 
Miss Collins was the only witness exammed, Haviug described 
the explosion and its effects, she stated taut that bath was last used 
about three weeks ago, just before the Christuas holidays; it then 
worked very well. iu consequence of the frost she had had a tire 
lighted under the boiler on Saturday and Sunday last, and again on 
Monday morning. About five minutes befure the explosion she 
went to look at the boiler, thinking that something was wrong, 
because the water in the bath-roum was cold notwithstanding 
tuat tuere had been a fire some hours. She was about to 
seud for a plumber when the accident occurred. The in- 
quity was adjourned in order that a sciewufic examination might be 
made. 
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Tne main object of this invention, by Archibald Sturrock, Loco- 
motive Superintendent of the Great Nortbern Railway, Doncaster, is 
to utilise the adhesion derived from the weight of the tender as a 
power to propel the train in addition to that of the engine proper 
instead of the engine, as under present circumstances, having the 
dead weight of the tender to draw. 

The invention consists in fitting auxiliary cylinders and engines 
on or to the tender, iu connecting them through ordinary connect- 
ing rods in the usual manner to the wheels of the tender, in coupling 
all or some of the wheels of the tender, and in taking steam for the 
tender cylinders from the ordinary boiler which supplies the engine 

roper. 

The invention also consists in forming the water tank in the 
tender with a false bottom, and in leading the exhaust steam from 
the tender cylinders into the chamber between the two bottoms. 
Sometimes, instead of forming the tender with a false bottom, the 
waste steam is made to circulate through a coil or series of pipes 
carried through the water in the tender ; this steam heats the water 
in the tank, and the steam which is condensed in the chamber or 
pipes returns into the tender and is forced by the pumps into the 

oner, 

Fig. 1 is a side elevation of a locomotive tender constructed ac- 
cording to the invention; Fig. 2 is a horizontal section, one half 
showing the bottom of the tender tank, and the other half the 
engines; Fig. 3 is a transverse section, taken partly in front of 
po forward wheels, and partly through the receiver and con- 
donser, 

A isthe pipe for conveying the steam from the boiler of the engine 
proper to the tender cylinders B; D 1s a condenser, which receives 
the exhaust steam conveyed from one of the tender cylinders by the 
exhaust pipe C; this condenser consists of two cast-iron boxes or 
chambers E, having each a wrought iron tube plate bolted or one 
side, and connected with each other by (say) fifteen tubes; the 
steam entering the chamber passes along the tubes, and is condensed 
therein. There are two of these condensers D in the tank, one 
connected with each of the tender cylinders. F, ¥, are pipes con- 
nected to the chambers E, to convey the uncondensed portion of the 
steam into the atmospbere. The upper part of these pipes enters a 
larger pipe G, bolted to the outside of the tank. On the tank plate, 
within the base of the pipe G, holes are punched to allow the water 
which is forced up the pipe to fall into the tank. The pipe G has a 
transverse bafile plate K fixed in it a little above the exhaust pipe. 





CHEAP RAILWAYS. 

Tue chief obstacle to the extension of railways in this country is 
their excessive costliness. There is now no difference of opinion as 
to the essential importance of railways for the develooment of a 
country’s resources. Viewed in relation to this day, they are what 
common roads—turnpike and highway—were to the last century ; 


they have become the necessities of social and industrial life. A | 


district without a railway is, in a manner, shut out from free inter- 
communication with the world at large. It is, therefore, quite 
natural that the population of all districts should desire to be placed 
en rapport with the main lines of communication, and secure their 
fuir share in the benetits of this great invention. 

But railways are so costly. ‘hey are costly in their projection, 
in their engineering, m their covstruction, and in their working. 
Before getting a live through Parliament, a host of witnesses must 
needs be brought to town, sometimes from a great distance, and 
kept kicking their heels, waiting their turn before committees of 
both Houses. Then comes the long array of witnesses, marshalled 
by counsel, who examine and cross-examine them at length, followed 
by the decision or indecision of the committee. The bill is won or 


lost at the cost of many thousands of pounds. In the case of one of | 


the contests of last session the Parliamentary expenses of a single 


unsuccessful bill are stated to have smounted to upwards of 


£50,000, 


But it is when the Act has been secured that the real costs of the 


undertaking begin. Owners of property, the value of which may 
be quadrupled by the proposed line, resuit to the well-kuown 
methods of screwing the last penny from the 1 0jected company for 
the land required for the railway. Then the Wo... are cosuy, often 
much more costly than they need be, for engiueers have a natural 
desire to execute works that will bring them creditand enhance 


their reputation. Architects also take # natural pride in erecting 


handsome stations, though at the risk of a long terminal bill; and 
when, at length, all is completed, the Jine is often found costly to 
work. Very frequently the new line branches out of and forms part 
of some existing railway ; and the arrangements which are in force 
upon the main line are, with a view to convenience, extended to the 
new branch. It may, however, happen that the arrangements 
which are suitable in the one case may prove very costly when 
applied to the other. 

lence the extension of the parent line has in so many cases been 
followed by a reduction in the net receipts, and the opening of new 
branches bas so frequently been followed by smaller dividends, that 
the impression has gone abroad, and even become embodied in the 
railway maxim, that ‘ branches are suckers, and not feeders.” 

The fact of the unremunerative character of many of these 
branches must be admitted. But the question occurs—Need they 
be so costly ? Is it not possible to construct branch lines on a more 
moderate scale of expenditure than has heretofore been the fashion? 
Why should there not be a class of railways adapted for the rural 
districts, having the same relation to the main lines that the old 
common highways of the country have to the turnpike roads? Rail- 
ways ought to be extended—as, we believe, they will be extended— 
into every moderately populous dist: ict, whether agricultural, mining, 
or manufacturing ; but so lony us they are coustructed and worked 
at a loss, so long will their exteusion be inevitably retarded. 

The construction of cheap railways is not an impossibility. The 
thing has been done, even in this country. The last instance is the 
Finn Railway, in the county of Donegal, which has been made at 
the moderate cost of £5,400 a mile; and there are lines in Scotland 
—by necessity a lund of thrift—where they have been made ata 
still cheaper rate. By their means, districts before unprovided with 
convenient access to the great highways of railway traffic have been 
placed in communication with them, their resources have been 
opened up, and the results have been as beneficial to the public as 
to the shareholders, 

This subject of cheap railways for country districts has been 
thought of so much importance by the French Government, that in 
November, 1861, they appointed a commission specially to inquire 
into it, and the reports of their officers are now before us. ‘Those 
reports are of a highly interesting character, and throw considerable 
light on the subject under consideration. M. Lan, an eminent 
French engineer, examined most of the cheap lines in England, 
Scotland, and Ireland, and gives the results of his inquiries in an 
elaborate report. Although he found several of them at work in 
England, he seems to have been most struck by the successful 
results of the little Scotch railways, projected by local enterprise for 
the accommodation of limited districts, and constructed and worked 
under local inspection and management. He found them laid out 
with much judgment, constructed with every regard to economy, 
and worked at the smallest practicable cost. The result was, that 
while they were found to be of great local utility, they yielded a | 





fair rate of profit upon the capital expended upon their construction. 
| ‘These small companies,” says M. Lan, “are for the most part 
| got up in the localities proposed to be served by the construction of 
| arailway. By friendly arrangements with the owners of land, and 
| by reducing the cost of construction in various ways, these local 
| lines are made at a much less cost than if they had been projected 
| and carried out by the great companies, who are usually made to pay 
| the highest price for land, and are themselves prone to execute the 
| necessary works upon a large and cestly scale. ‘The constitution of 





| the companies in the localities themselves places the direction of 
| such enterprises in the hands of persons locally interested in their | 
success, who not only really and efficiently direct them, but are 
always on the alert to seize opportunities tor enlarging their useful- 
| ness, economising their working, and increasing their traffic. 
Where the probabilities of increase of traffic are smal] land is taken 
for only a single line of way, excepting near some of the principal 
stations ; but where there is reasouable prospect of increase land is 
taken for a double live at once.” 

Tunnels are avoided because cf their costliness, and the pro- 
jectors do not hesitate to make a considerable detour to avoid a 
| difficulty, rather than undergo the heavy expense of either boring 

under it, or going over it. “We must observe,” adds M. Lan, 
“that the topographical conditions of the districts served by the | 
lines in question considerably facilitate their execution. The 
greater number of them have for their object, not to run through or | 
across mountains and valleys, but to hold aloug the level ground, | 
and join together distant points, or rather simply to ascend the | 


Hi 
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valleys, whose windings are fullowed as much as possible. In 
these primary conditions, the Scotch engineers, while duly pro- 
viding for the solidity and security of the road, study how best to 
follow the natural level of the country, ‘bugging the ground;’ 
applying themselves with infinite care to avoid all unnecessary 
expense; studying economy in construction always, and beauty of 
works never.” 

The lines being made with the sanction, and partly with the 
money, of the adjoining proprietors, they are found much less 
exacting than they would most probably be in the case of a company 
of proprietors constructing the line who were strangers to the 
locality ; and the arrangements of under and over bridges, of gates 
and level crossings, which usually add so much to the cost of con- 
struction in ordinary cases, are, by such co-operation and assits- 
ance, usually accomplished without difficulty, and in the least 
expensive mannner possible. 

‘The stations, also, are constructed with extreme simplicity—the 
intermediate stations being usually of wood, and the terminal ones 
only of stone. Long, raised platforms are avoided, the carriages 
being provided with ample steps, to enable the passengers ieadily 
to enter them and alight from them. Of course, this arrange- 
ment is not first-class. Lines of such a character, if esta- 
blished near London, would probably lead to endless com- 
plaints in the Zimes. But country people are satisfied to have 
a railway on almost any terms, and they have no difficulty in 
accommodating themselves to the means of transit, however pri- 
nitive, which are provided for them. They are too thankful for 
the blessing to be at all fastidious about it; and they know very 
well that, as the traffic increases, so will the accommodation be 
improved. 

. Lan's report on this subject is set forth at length in the “ En- 
quéte sur Exploitation et la Construction des Chemins de Fer, 
publiée par ordre de sun Excellence le Ministre d’Agriculture, du 
Commerce, et des Travaux Publics.” It is followed by a still more 
interesting report on the same subject, by M. Bergeron, formerly 
principal engineer to the Western of France Railway. ‘hat gen- 
tleman visited England, on his way to Scotland, in 1860, before the 
appointment of the commission in question; and his object was 
partly to see the scenery of the North and partly to make inquiries 
as to the working of the cheap Scotch railways, of which some 
vague accounts bad reached him in France. M. Bergeron, while 
passing through London, calied upon the writer of the present 
article, for the purpose of ascertaining whether there were any cheap 
lines, worked by local companies, in the neighbourhood of the me- 
tropolis; but such lines being very rare in any part of England 
little information could be given him, and he proceeded to the north 
to pursue his inquiries on the subject. In less than two months he 
returned, having collected the necessary facts, which, in his opinion, 
were of much practical value, as solving the problem of cheap rail- 
ways, and pointing out the true method of developing the resources 
of France in districts comparatively remote from the great centres of 
its population. 

“ The case is very simple,” explained M. Bergeron. ‘ The great 
companies do everything on a large scale; the small local com- 
panies on a scale betitting their means and their traffic. The former 
are directed by gentlemen who probably know little of the locality 
to be served by the branch, and hold their weekly or fortnightly 
meetings of a few hours each at a considerable distance from it; the 
latter is directed by resident gentlemen, who, though not profes- 
sional directors, and receiving no direction allowance, are yet amply 
repaid for their trouble by the improved returns ov the capital in- 


| Vested by them in making the railway. With the large company 


the income of the branch is altogether subsidiary, and compara- 
tively insignificant; with the other it constitutes the sole revenue 
of the undertaking. Hence the careful study of all methods of 
avoiding unnecessary expeuse, firstin the purchase of land, next in 
the cost of construction, and lastly in the working aud management. 
All this is of the greatest importance in the result; for, whereas the 
costly line of the large company may possibly yield little profit, and 
even be worked at a loss, the small local brauch usually shows a fair 
profit on the working, and the directors are euabied to divide 
umongst themselves and the other proprietors dividends ranging 
from three to eight per cent.” 

This subject is of so much interest and importance to railway 
proprietors, as well as to the inhabitants of districts vot yet brought 
within the range of railway communication, that we propose to 
return to itin future numbers.—Railwuy News, 
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TO CORRESPONDENTS. 

Notice. —A SreciaL Epition of Tae ENGINEER ts 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charye of a 


single postage. 
*,* Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 
O. B. K.— We have not yet seen the specification. 
BESSBROOK SPINNING Co.— The proportions appear good. 
N. D. W.—How can you expect us to possess the informution ? 
ALPuUA.— We are really unable to help you. You must persevere. : 
J. L. 8.—We think Greenwood and Batley, of Leeds, muke’ such machinery. 
J. A. (Manchester).—We know of no book with the title, ** Bwell on Tur- 
ines” 
- 4, (Burnage).—You should endeavour to obtain a place fur your brother 
in an engineer's office. ; 

H. H. (Blackburn).—We know of no good apparatus for continuously show- 
ing the temperature of very hot water. os 

Gravity.— We see no room for speculation. The denser body will fall rather 
the faster in the open air, owing to the resistance of the latter. 

AN ENGINEER.— Zhe Great Eastern’s boilers have abuut 17 square feet of heat- 
ing surface per square foot of grate. Is that good proportion ? a 

T. 8. 8.—Youcanaot obtain any of the discussions wt the Institution of Civil 
Bayineers until after the papers are printed, and not easily then unless 
you are a member. . ; ay 

AUCONSTANT SUBSCRIBER.—As8 you will obtain nearly 5 indicated horse-power, 
moke your boiler 2ft. in diameter and 3st. high. Place a buflle plate just 
below the base of the chimney, to throw the heat well out against the side 





cel 8. 

A. 5. R. (Manchester) —Two letters, pointing out the reproduction of Dodd's 
wedge gear in Swinburne and Stanley's valve motion, had already appeared 
in our columns b fore your note cume to hadaud. The publication of your | 
letter wus, therefore, unnecessary. 

R. M. K.—You «ell require at least at much condensing surface as you have | 
heating surface in your builers. If you have one air pump which is singl-- 
acting, and the bucket moves at the sume rate as tre piston, let it have one- | 
third the capqcity of one of your cylinders ; 

A Constant Reaper.—We do not know whether there is any company that 
professes to “ assist inventors.” If there be, we should recommend you to 
keep clear of them. You will only he able to turn your invention to accouut 
by finding some person, with suficient means, in whom you can place conji- 
dence. 

A SUBSCRIBER,— We suppose you mean the columns to be prevented from 
buckling. Jn taat case the bottomos the cust tron column should crush 
when its height was about six miles; the wrought iron column woul é crush 
under about two miles. Divide the crushing weight, per square inch, by 
the weight of a column of the material lin, square and lyt, high, The 
quotient in the height, in feet, at which the material would support itself 
before crushing, providing lateral failure were prevented. 


WATER BALANCES, 
(To the Editor of The Engineer.) 

Sin,—I shall recommend ‘‘ An Old Subscriber” to use an air vessel in his 
rising main. This wiil greatly diminish the force of the blows on the water. 
If a pumping set be properly constructed, the weights properly appor- 
tioned to eagh plunger, and the spears well stayed by guide bars, there is 
no difficulty in working up to the speed mentioned. : 

There is greatroom for improvement in the construction of the clacks 
tor forcing pumps. The old flap valves are quite behind the day. The 
great points in he valves for plunger pumps are, that they should give a 
wide opening, and close instartaneously. I am inclined to think that a 
number of small gutta-percha balls (weighted if necessary) seated as 
valves, in holes in a flat plate, would form an excellent valve. | 

Donisthorpe, Ashby-de-la-Zouche, 

4th January, 1864. 


Guo. Fow.er, jun. 





MARTIN’S ANCHORS. 
(To the Editor of The Engineer.) 

§1r,—Will your correspondent “ Anti-jobbery” have any objection to | 
state where the anchor he refers to can be seen, at Bowness, if 2 visitor | 
should arrive there for the purpose of inspecting it? There are persons | 
who say that an anchor on Martin's principle lay for a long time on New- | 
castle Quay many years since, and it is rather too wuch that a monopoly is 
to be set up, founded on an invention to which now there can be no eaclu- 
sive right. Let the truth at least be known. 

The anchor is a good one, and if Martin’s Anchor Company can make a 
profitable undertaking of the fucture and i duction of them, by all 
means let it go forward ; but there must be no unjust claim to a monopoly 
over pa’ ent rights. 

Can * Anti-jobbery” name the North-country blacksmith who un- 
doubtedly did invent this anchor years ago? 

London, 2nd January, 1864. 
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MEETING NEXT WEEK. 
InsfiTUTION OF CiviL ENGINEERS.—Iluesday, January 12th, at 8 p.m : 
I. ** Aduress on taking the Chair,” Mr. J. R. McClean, President. Il. * On 
the cjosing of Reclamation Banks,” by Mr. J. M. Heppel, M. Inst., C.t, , 





Tue ENGineer can be had, by order, from any newsagent wn town or country, 
and at the various railway stations; or it can, yf preferred, be supplied 
divect from the office on the following terms (paid in advance/:— 

Half yearly \including double number) lds. 9d. | 
Yearly (including two double numbers) £1 418. 6d. | 
Y credit be taken, an extra charge of two shillings and sixpence per annum | 

will be made, * 

THR ENGINEER is registered for transmission abroad. | 

Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is hal/-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charyed the same rate for the space they. Ali 
single advertwements srom the country must be accompanied by stamps in 
payment, 

Letters relating to the adverti B g rtment of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to ve addressed to the Bditor of THB EN@iN&ER, 163, 
Strand, London, W. C. 
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PATENTS FOR INVENTIONS. 


WE don’t know what the Liverpool Chamber of Com- 
merce may be like, nor what knowledge of the world and 
of political economy constitutes the necessary qualification 
for its chairman. A gentleman, however, who in his 
writings describes himself as the Chairman of the Liverpool 
Chamber of Commerce—Mr. Robert Andrew Mactie—has, 
for the last two or three years, been publishing a good deal 
of oral, written, and printed matter, the object of which is 
to overthrow the whole present system of patents for 
invention, to have all the inventing in the kingdom, and, if 
possible, in the whole world, done for a while by contract, 
und, ultimately, to deprive inventors of all direct reward 
for their inventions. ‘That this chairman of a chamber 
of commerce is really for the abolition of patents is clear 
from a dialogue which he has written and presented, in the 
form of a “ paper,” to some social science congress some- 
where on the Continent. A Japanese, who approves the 
Macfie provisional plan of rewarding inventors by grants 
of public money, and giving them also a three years’ 
monopoly, asks, however, why any exclusive privileges 
should be granted at all? The other party to the dialogue 
described by the abbreviation “ Brit.,” which is, we 
Suppose, to be taken to represent a representative English- 
man, is made to say, “ Perhaps to abolish exclusive privi- 
leges and the right of levying royalties altogether would 
be better. But a change so great might be more difficult 


| readily adopted, were thereno restrictions in the way 


‘in a new social or political proposition. 





vo accomplish; and I do not think any considerable 


years.” 

” Mr. Macfie is ju-t now out in a tract of nearly 100 pages 
on “ The Patent Question,*” containing a paper read by 
him at the last Social Science Congress at Edinburgh, wit 
additional matter intenced to show that patents for in- 
ventions do great public harm, more —— to traders, 
and still more especially to those who trade abroad. The 
“ harm,” of course, consists in this: that the patentee of 
an original invention has the power to prevent its public 
use for a fixed period of fourteen years. He may charge 
what royalty he likes, and he may altogether refuse to 
grant licenses, just of course (although Mr. Macfie does 
not say so) as a tradesman may charge what he likes for 
his wares, or altogether refuse to sell them. At the same 
time the patentee (although Mr. Mactie does not say so) 
cannot prevent the use of anything known or practised 
before his patent, nor can he prevent the discovery and use 
of different and be:ter means than those for which he has 
obtained protection. In consideration of the great harm 
supposed to be done by patents, Mr. Mactie proposes to 
limit their duration to three years, and then to cause them 
to be pablicly appraised, and their value, not exceeding 
£1,000 in the case of any one invention!!! to be paid to 
the patentee! “ Real inventors of strong claims” may, 
however, receive honorary medals, ribbons, or certificates, 
and Mr. Macfie enlarges upon the stimulus which these 
trinkets would exercise upon inventive brains. If his 
arguments mean anything, it is that, while there are many 
who would strive only moderately for the maximum 
“ national recompence” of £1,000, there are many “ real 
inventors of strong claims” who would turn the world 
upside down, and possidly discover perpetual motion in the 


| hope of a trumpery medal, or still more trumpery ribbon, 


or an honourable mention, something, probably, like those 
awarded in 1862 at the Kensington Show. 

Mr. Macfie should set up for the abolition of patents or 
nothing. His half measure is of little or no value. What 
would a three years’ patent betworth, if granted? Not to 
go back to earlier inventions, Bessemer’s had very little 


| commercial value at the end of three years from the date 


of his patent, although it is ngw worth a million. Fowler’s 
steam plough, Griffiths’ propeller, Blakely’s cannon, 
Gwynne’s centrifugal pump, -Hetherington’s plate mould- 
ing, Adams’ fish joint, Robertson’s frictional gearing, 
Seyrig’s hydro-extractor, Spencer’s surface condenser, 
Clayton’s brick machine, Aveling’s traction engine, and 
numberless other recent inventions which we might 
instance, had little or no commercial value at the end of 


| three years from the dates at which they were patented. 


And no one, expecting to reap any reward from a patent, 
would, for a three years’ monopoly, incur the heavy expenses 
which have been incurred by every one of the patentees 
named. Indeed patents seldom “ pay” within the first 
seven years. The egregious mistake made by those who 
ask for the abolition of patents is the supposition that all 
useful inventions would be freely communicated, and as 
of 
patents. Now, it is the notorious fact that most useful 
are those,a large number, who cannot understand them, 
and who, as arule of safety, invariably suspect whatever they 
do notunderstand. There are others who have costly plant 
and trained workmenemployed, where both would have to be 
dismissed in order to make an improvement. ‘lhere is 
always a dread of a change, and it requires as much or 


more time to beget a general faith in a new invention as | 


If the invention is 
one of consequence, three years may pass without any 
visible prospect of its general adoption. If, too, it were 
known that every patented invention would become public 
property at the end of three years, many would purposely 
delay its adoption until the end of that period. 

As for the medals (electro-plated ?), ribbons (at 1s. per 
yard), and “ honourable mentions” (Benson’s great clock, we 
believe, received one at the Exhibition), we leave to Mr. 
Macfie the thankless task of carrying conviction of the 
value of such trumpery to “ real inventors of strong claims,” 
Were Mr. Macfie a sentimentalist, a poet, or a political 
speculator, we should take no notice of such contrivances 
to reap the fruits of inventive genius free of cost. But the 
gentleman who proposes medals, and ribbons, and honour- 
able mentions, as national recompences, is Chairman of the 
Liverpool Chamber of Commerce. 

Let Mr. Macfie, therefore, adopt his real ground—that 
foreshadowed in his imaginary conversation between an 
Englishman and a Japanese, and urge the entire abolition 
of patents! That is what he chiefly desires. He hates 
patentees because they exact charges for their patented in- 
ventions. Now acry might be started against tradesmen 
because they, without in any way improving the quality of 
the goods they sell, charge a round profit upon them. The 
tradesman can fix any price he likes upon his goods, or 
refuse to sell altogether. ‘True, the relation between supply 
and demand really governs his charges. He must seil 
reasonably on the average, or not sell atall. And the pub- 
lic, if charged extortionately for sugar at one grocer’s, or 
if, we will suppose, the grocer refuses to sell his sugar at 
any price, can almost always buy it at another shop. § 
while the tradesman has, in the abstract, a virtual monoply 
of his goods, the public are, on the whole, independent of 
him. And no one calls out against tradesmen because they 
may, if so disposed, overcharge or refuse to sell. Land 
proprietors have a veritable monopoly. It is not often 
that they will sell at all, and they are very willing, in 
many cases, to overcharge when they do. Now when 
inventors are denied protection for the truits of their brains, 
the oppressive monopoly of land may, by-and-bye, come to 
be inquired into. ‘The creation of an idea ought en limine to 
constitute as good a title as inheritance, and if the former 
be not protected, why, ufter all, should the latter.? Mr. 
Macfie and the gentlemen who are crying out for the aboli- 
tion of all substantial recognition of property in invention, 
are opening a wide door for communistic ideas. Even Mr. 
Macfie recognises that an inventor has a perfect right to 


* London; W. J. Johnson, 121, Fleet-street, 
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| harm (!) would arise from restraint lasting only three ; work his invention to his own advantage and the right 


, also to keep it secret. These, of course, are inherent rights, 





for as an inventor may, in many cases, baffle all attempts 
at discovering his secret, he must be, of necessity, entitled 
to what it is not in the power of any one to take from him, 
Mr. Macfie appears to believe, however, that inventors 
would not, in may cases, be able to keep their secrets, and 
he reckons, therefore, upon their defenceless condition to 
pluck their brains. Well, then, even if the secret were 
extracted, who would have any interest in making it 
public. Ofcourse, if the inventor voluntarily published 
his discovery every one might avail himself of it. But 
beyond the publication of mere general ideas not one 
inventor in a hundred would, after expending the 
thought, labour, and money requisite to the reduc- 
tion of such an idea to great practical efficiency, ever 
think of publishing it. He would no more do so than a 
tradesman would publish to the world every source of 
profit, every opportunity for a good bargain, or every 
means, whether of early information, special tact, or other- 
wise, by which he was enabled to maintain an advantage 
over his neighbours. ‘lhe working inventor would conceal 
everything where he could have nothing to gain by pub- 
licity. Tne idealistic inventor might scheme and lay his 
schemes before the world, but they would be no more than 
crude ideas, of no real value to himself, and, in their 
original form, of little or no value to any any one else. 

But Mr. Macfie professes to believe most inventions are 
hit upon by a number of independent discoverers nearly at 
the same time. Where is his authority ? This notion of 
the spontaneity of invention is, we believe, no more than a 
popular error, When a valuable invention is discovered 
there are often a number who come forward with the asser- 
tion that they, too, had rade the same discovery at some 
earlier period. Now we have occasion to examine a great 
number of cases of disputed priority of invention, and we 
can say that, in three cases out of four, we have found the 
claims of those who have represented their prior discoveries 
of a good thing to be found without tangible foundation. 
We need not go further than the patent for twin screws. 
As soon as the success of the Flora was known there sprang 
up half a dozen claimants for the invention of twin screws 
with independent engines. But half of this number had iv- 
vented nothing like the modern system of twin screws, and 
the other half had not cone independent engines to 
each screw, a fact which proves them to have been ignorant 
of the very principle which gives twin screws their value. 
We might multiply instances ad nauseam, but we will 
only refer to the late attempt of a Mr. Strong, who 
six years or more ago, had figured an impracticable 
contrivance in the Artizan, to claim as his own a 
practical and successful invention now in daily use, 
There is not, Mr. Mactie may take our word for it, that 
spontaneity and simultaneousness of invention in which 
he professes to believe. And evenif there were, would it 
follow that every inventor of the same thing would expend 
upon it the thought, time, and money which are almost 
invariably indispensable to the real value of the invention ? 





| inventions require a great deal of urging into notice. ‘There | 


By no means. And even if this were done, there would 
be the certainty that each of half-a-dozen or more 
| inventors of the same thing would, in the absence of any 
| acknowledgment of their property in such invention, 
, conceal it to the utmost. Where the invention was an 
| obscure process it would be almost always concealed, and 
! as for inventions which declared themselves in the object 
| sold, inventors would risk no money on such things. ‘The 
| case is so bad against those who ask for the abolition of 
patents that we are justified in forming a low opinion, not 
| only of their conscientiousness, but also of their power of 
| logical apprehension. 1t does not heighten our estimate, in 
| this respect, to find Mr. Macfie referring to Switzerland, 
| a country without patent laws, as exemplifying the advan- 
tages of free oatlen in inventions. He quotes “the 
flourishing state of Helvetic trade” to show that patents 
| are not required. Now Mr. Mactie must know that no inven- 
| tions of which anybody ever heard are made in Switzer- 
land, and that the Swiss manufacturers, intelligent and 
enterprising, simply take their pick of all the inventions in 
the world, and work them without royalties of any kind. 
If there were good coal and iron in Switzerland, what a God- 
send would be the Bessemer process! ‘he only misfortune 
would be that a good deal of knowledge and experience is 
required in the successful working of this process beyond the 
mere blowing of air through a mass of melted iron. ‘lo make 
the Swiss entirely independent they should be also able to 
steal all this knowledge and experience. ‘The Injector, on 
the contrary, is a thing which any machine maker of 
ordinary skill can produce, and the Swiss, of course, 
without the brains to invent, have all the Injectors 
they require at cost price, with only a trade profit 
added. We have no doubt whatever that, were the 
Swiss permitted to steal all the goods they could lay their 
hands on in other countries, “ Helvetic trade” would 
continue, as we are assured it now is, “ flourishing.” 

We believe that the more the question of patents is 
examined the more clearly do the just rights of inventors 
appear, Not only do they render public services for 
which Mr. Mactie’s proposed annual appropriation of 
£100,000 would be but small compensation, but they 
are, more than any other class of men, the exponents of 
the real intellectual supremacy of England. It is they, 
more than all our other men of genius, who make England 
great in all of material good. ‘The benefits conferred by 
invention are so vast, the difficulty, not to say impolicy, of 
extracting inventions from their rightful owners, without 
just conpensation, is so great, and the popular sense of 
Justice is now so strong, that we have little fear of the 
abolition of all public acknowledgment of property in in- 
ventious. We are surprised, moreover, to find the chairman 
of a Chamber of Commerce so forgetful of all the common 
experience of life as for one moment to propose the creation 
aud distribution of a fund for the purchase of inventions for 
the public. Who would decide upon the merit and money 
value of inventions? Does Mr. Macfie know anything of 
the scandalous manner in which a public grant of £20,000 
for the invention of the screw propeller once disappeared ? 








Does Mr. Macfie see no door ajar for jobbery? ‘ihe man- 
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agement of sucha fund, even if it did not corrupt the most 
virtuous of public men, would assuredly b: attended with 
great injustice. Quacksand pretenders would, if anything 
were reaily to be gained, make desperate efforts for a 
share, while genuine inventors would stand aloof from a 
lottery in which the best invention could draw only £1,000. 
in many cases it would cost this sum to convince the 
managers of such a fund that an applicant was deserving. 
So great, indecd, are the opportunities for misapplication, 
not to say malversation, that a public patent fund of 
£100,000 per annum is a scheme which no man with a real 
knowledge of the world could have ever seriously proposed. 
We know nothing personally of Mr. Macfie, but he is 
welcome to the obvious inference. 


LOCOMOTIVE ENGINES. 

TuE great obstacle in the way of the early locomotives 
was that of insufficient adhesion upon a smooth rail. 
That the friction of a locomotive wheel upon ordinary 
ground was enough to take the engine forward was proved 
nearly a century ago by Cugnot, and was acted upon a 
few years later by Watt. Trevithick in 1804 proved that the 
friction, or as we now like to call it, “ adhesion” of a smooth 
iron wheel upon a smooth iron tramway bar, formed u 
sufficient abutment against which a locomotive engine might 
press itself firward. ‘Trevithick, and after his experiments, 
Hedley, showed the sufliciency of the friction of a locumo- 
tive driving wheel upon an iron rail for the general purposes 
of railway traction. ‘This however, was tor loads only a 
few times heavier than the engine. Down to 1827, and, 
possibly, even to 1830, the much-abused rack rail of Blen- 
kinsop (worked from 1812 by Matthew Murray’s engines), 
answered better, however, fur heavy traction, than the 
engines with smooth driving wheels. In 1529 Messrs, 
Rastrick vnd Waiker reported in favour of stationary 
engines, for working the Liverpool and Manchester Rail- 
way, and, as far as locomutive construction had progressed 
down to that time, their recommendation was undoubtedly 
the best which could have been made, and, upon the 
same evidence, nine engineers out of every ten would 
make the same recommendation now. ‘The two engineers 
just named were aware of the insufficiency for heavy 
draught, of the adhesion of the wheels of the o-ton 
and 6-ton engines then in use, but in a professionai 
report they chronicled the fact that Murray’s engine, then 
seventeen years at work, had just drawu a load of 140 tons 
upon Blenkinsop’s rack rail. A smooth-wheel engine ot 
the same constructiow and weight ought, perhaps, to have 
done as much on a good raliway, but the railways of 1529 
were not good, and no other locomotives of the same weight 
had ever drawn such loads. 

For very heavy loads, or upon steep gradients, the same 
insufficiency of the friction of smooth wheels upon smooth 
rails is still felt, and engineers are still seeking means 
whereby greater tractive torce may be obtained. On the 
Continent, Engerth and Kirchweger are coupling the tender 
wheels with those of the engine}; and something like this was 
resorted to also by Maffei, of Munich, in the first competition 
for the Semmerring engine prize, and M. Beugnict has also 
employed it in a novel combination of the parts of the 
engine upon some of the French lines, ‘The sume mode of 
coupling, and with the same object, was embraced in 
George Stephenson’s patent of 1516, and those who have 
since adopted it have hardiy worked it out to greater advan- 
tuge. ‘Then there were others who thought 1t better to fii 
up the tender, and even the carriages, with cylinders, 
valves, and valve gear, and to carry steam irom a boiler on 
one frame to an engine on another, as was done by Mr. I. E. 
Harrison in two or three locomotives made for the Great 
Western Railway about twenty-five years ago. In 180% 
M. Flachet, the cminent French engineer, published a 
work giving descriptions and diawings of a system of loco- 
motive carriages fur working over very steep gradients, upon 
a proposed line of railway over the Alps. — Lhe boiler was 
mvunted upon a frame, tue wheels of which were driven by 
« pair of small cylinders. ‘The tender and each carriegy 
was to be provided also with a pair of small cylinders, with 
valves, vaive gear, Xc., the steum for which was to be leu 
through flexibie pipes trom the boiler, Mr, Sturrock, the 
Locomotive Superintendent of the Great Northern line, has, 
us will be seen ou reference to avother page, thought 
fit to patent the contrivance of M. Flachet’s, in so far, at 
least, as the working of the tender wheels by cylinders 
and pistons on the tender, and supplied with steam through 
flexibly jointed pipes from a distant source. 

Sand boxes attord a means for increasing the bite 
of locomotive driving wheels, but the gain in ad- 
hesion is an uncertain gain, and from the irre- 
gular discharge of sand to opposite sides of the engine, 
the axles are often much overstrained, and, if they 
are crank-axles, not untrequently broken, Some time ago 
something was heard of a pian tried upon an American line 
(the New Jersey Central) tor increasing the adhesion of the 
driving wheels by magnetising the tyres encircling them. 
A plan for this purpose was tricd upon tive large goods 
engines, but it was svon abandoned, 

Among the pians originally proposed for working the 
Liverpool and Manchester Railway was one, by Mr 
Vignoles we believe, for laying down a rail in the centre 
of the line, and * gripping” 1t by a pair ot wheels pressea 
strongly against it, and driven by the engine. ‘This 
plan, if useful anywhere, would be move especially 
useful for very steep gradients. It was taken up tui 
this purpose in America by a Cincinnati engineer, 
George E. Sellers, who tock out an English as wel us au 
American patent, not for the principle of traction itselt, 
but for a certain mode of carrying it into practical effect. 
Sellers’ English patent was taken out in the name oi 
A. V. Newton, und is dated July 13th, 1847, No. 11,793. 
His drawings show an American engine with four coupled 
wheels and a bogie, and having four outside cylinders, 
there being two, inclined at a considerable angle, upon 
each side of the smoke box. ‘The lower cylinders worked 
the driving wheels in the ordinary manner. ‘lhe upper 
pistons were connected by very long connecting rods to 
cranks under the foot plate. hese crumks woe upon u 
short horizontal shaft mounted with a pair of bevel 





wheels, the latter driving two stout short vertical 
spindles, each carrying a small horizontal driving wheel 
without a flange, the pair of wheels being made to 
gripe a middle rail rolled to a peculiar section with 
broad vertical wearing surfaces on its sides. The 
arrangement was such that the gripe of the horizontal 
wheels was exactly in proportion to the resistance of the 
train. Mr. Sellers built five of these engines for working 
the Panama Railway, a line with but very moderate gra- 
dients, and which, tnerefore, presented no real occasion for 
their adoption, The middle raii, upon which the horizontal 
wheels were intended to work, was never laid down, and 
the engines were finally broken up or altered. Mr. Sellers 
also built two or three more engines upon the same general 
plan, but of a heavier and somewhat different construction, 
for a mineral line in Pennsylvania, and upon which there 
were steep gradients. These engines, however, if they 
were ever used at all, were at work for but a very short 
time. Mr. Sellers preferred, instead of employing the 
whole draught of the engine togripe the horizontal wheels, 
to obtain the requisite pressure by means of the pressure of 
steam upon a small piston in a short cylinder, an arrange- 
ment which, as he observed in his specification, better 
accommodated the “ gripping” wheels to the ineqyalities of 
the rail “ than a spring of steel or other material” could do. 

A proposal has been laid before the French and Italian 
Governments by Messrs. Brassey and Jackson, and M:. 
Fell, who has designed and patented a locomotive like Mr. 
Sellers’, for working 1ailway trams over a tramway to be 
laid on the present mail road over Mont Cenis. Mr. Fell hus 
had made a tank locomotive engine weighiug about fifteen 
tons, and having four cylinders, one pair outside, for 
driving the ordinary wheels, aud another pair beneath the 
smoke-box, for working a pair or pairs of flanged wheels 
arranged to grip a central rail. ‘The connecting rods of 
the inside cylinders work in a horizontal plane, and drive 
the axles of the horizontal wheels without the interven- 
tion of bevel gearing. ‘The gripping wheels are held up tu 
the centrail rail by stout springs, instead of by steam pres- 
sure, as preferred by Sellers. The mechanical details of 
Mr. Fell’s plan are, on the whole, more satisfactory than 
Sellers’, who brought out his arrangement seventeen years 
ago; but the general principle, and, indeed, most that is 
essential, is the same in both. Mr. Fell’s engine is being 
worked on the Cromford and High Peak Railway at Whalley 
Bridge, where there are gradients, for upwards of several 
hundred yards in length, of 1 in 13, and curves of 2} to 3 
chains radius. ‘These experiments have been for some 
time in progress, und are to be extended. We hear that 
they are very successful, and of the actual pull of a load up 
the steep incline and around the curves there can be no 
doubt. ‘The work is performed, too, with a lighter engine 
than would suffice if the ordinary construction were em- 
ployed. But in saying this we are speaking irrespective of 
speed. ‘The advantage which both Sellers and Mr. Feil 
have gained in their experiments is at the sacrifice of 
speed. With an adhesion equal to that of an ordinary six- 
coupled engine of 30 tons, Mr. Fell takes up a train, the 
resistance of which is equal to the utmost pull of a 30-ton 
engine, and his engine actually weighs but 15 tons; but his 
boiler is smaller, and his supply of steam, and, therefore, 
his speed is less in proportion. Speed is not, in this special 
case, of much consequence. ‘The real dithiculty, and om 
which, we apprehend, will ultimately prove tatal to th: 
four-cylinder engine. is its great complication, und, stiii 
more, the difficulties in mainiaining the middie rail. ‘The 
lateral strain upon this will be irregular, and very great ; 
and unless some mode of laying aud maintaining this 
rail, different from that shown by Sellers and by Fell, be 
employed, the whole scheme must, we fear, end in a 
failure. 





Tue ApMIRALTY AND ITs “ DepArtTMENTs.”—The Sparrow- 

hawk, screw gun vessel, of 676 tons and 2UU-horse power, Is lying 
in the adjoining dock waiting similar preparations for commission, 
and the Bulldog, 6, paddle, of 1,124 tons and oUU-horse power, is al. 
but completed by the respective departments in the steam basin 
She is still, however, in the hands of the shipwright department, 
owing to an cversight (to use a mild term) on the part of sume de- 
partment at Portsmouth or at the Admiralty. During the past two 
or three years a good deal has been said and writien relative to 
national and private dockyards. It is admitted that evils do exis: 
in our public yards, as, indeed, is certain to be the case in a greater 
or less degree in all such large establishments whether they be 
public or private; but the apologists of our present pubiic establish- 
ments maintain that the evils existing in them have been unjusti 
liably exagyerated, and that private yards do not possess that degree 
of superiority either in system or workmanship over our public 
yards that it is to the interest of many persons to lead the public to 
suppose really exists. For any one to assert that the work done in 
private yards is superior in finish and value to that curned out of 
hand in our public yards would be simply putting forward a state- 
ment that probably very few impartial persons would agree with. 
When it is said, however, that the “system” of one is very much 
superior to the other then it will be met with general behef, and the 
three vessels named—the Octavia, the Sparrowhawk, and Bulldog 
tre instances in point. The repairs of tue two first named ar 
taken in hand by the shipwright department, which has a certain 
amount of work to pertorm, but this work is not done conjointly 
with the other “ Gepartments,” each working independently of the 
other. The result is that the “ gunnery,” or any other department 
which may follow the shipwrights’', undoes a portion of the work 
already done, so that in fact the work on board each ship is done 
over and over again at increased cost and waste each time. ‘The 
Bulldog exhibits a fault in the system tor which most probably 
the Admiralty are responsible. In the early part of November 
last application was made for an cflicial order to alter hes 
vrecastle gunports for the Armstrong pivot gun, with which 
te was ordered to be titted. No order was received for some 
ime, and the shipwrights therefore compleied the ports on the 
d-tashioned enlarged style. An order has now been received, ana 
be ports now are being * contracted ” to the Armstrong size. Whei 
hese three vessels are completed and commissioned their cap.aiis 
will then have the power to commence any alieralivus their fancie: 
may create, and more mouey will be expended. The most simple 
remedy for such a state of things would be to centralize the power 
over each of these dockyard ‘departments ” in the Admiral o1 
Captain-Superintendent of the yard, giving him a second superin- 
tendent, for one must devote his time iv the desk alone. This would 
be investing the Superintendeut with a power in his own dockyard 
nearly similar to that possessed in general by the French Miuisier ot 
Marine; but to effect such an improvement in our dockyards a 
Minister of Marine must preside at the Admiralty, The Admiral 
and Captain-Superintendents in charge of our dockyards have no 
power whatever invested in them to restore or create order out of 
the existing chaos. 
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Larce Raitway Bripee.—A bridge of 12 spans of 250ft. each is 
now in course of construction across the Susquehanna river, on the 
line of railway between Philadelphia and Baltimore, U.S. The piers 
are being put in in water in some places 42i/t., and inacurrent of three 
miles an Lonr, aud where the ice, on breaking up in the spring is 
sometimes nearly as threatening as that in the St. Laurence. 


Curton Susrension Bripce.—The works of this bridge are daily 
giving visible proofs of progress, and the operations of the workmen, 
as they are busily engaged in fixing link after link of the first 
permanent chaius which now hang over the chasm, are watched 
with great interest. Already several lines of links, formiag the 
first chain, have been fixed in permanent position, while the 
second chain has been begun, and connected across the river, and 
will now be carried ou simultaneously with the first chain, the one 
running immediately over the other. The third chain, which will 
tinish those ou one side of the bridge, will be on the top of this 
again, and will be composed of tweive lines of links. ‘I'o the eye 
uf the spectator the chains appear to rest on the temporary bridge, 
but that is not the case. Each chain, as it is connected with the 
pier ou either side of the ciuasm, supports its own weight, and the 
great accuracy and delicate uature of the arrangements which Mr. 
Airy, the resident engineer, has made are now fully displayed, and 
siiuw the care, skill, and experience necessary for carrying out this 
stupendous work. 

Trarric Receiwts.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 26th of December, on 
11,029 miles, to £608,472, and for the corresponding week of last 
year, on 10,645 miles, tv £033,486, showing an increase of 384 miles 
aud of £74,936 in the receipts. ‘The gross receipts on the fullowing 
i4 railways amounted in the aggregate, on 7,790 miles, to £491,du2, 
and for tue corresponding week of 1862, ou 7,596 miles, to £435,688, 
sowing an increase of 194 miles aud £55,816 in the receipts. I'he 
Increase On the Caledonian amountedto £1,968; ou the Great East- 
erp to£4,366 ; ou tue Great Northern to £5,303 ; on the Great Southern 
and Western to £280; ou the Great Western to £9,0UU; on the Lauca- 
shire aud Yorkshire to £5,6U7; ou tue London aud North Western 
w £9,968; on the Londun and South Western to £4,004; on the 
London, Brighton, aud South Coast to £124; on the Manchester, 
Sheilield, aud Linculustire to £83,522 ; on the Midland to £4,900 ; 
vu tue North British w £919; on the North Eastern to £0,154 ; 
aud on the Soutu Hastern to £1,721—total, £30,816. Lhe goods 
and mineral tratlic on those lines amounted to £244,600, aud fur che 
corresponding week of 1362 to £220,050, suuowiug an increase of 
£23,/0U. ‘I'he receipts for passengers, parcels, &e., amounted to 
£246,9uU2, agaiust £214,856, showing an increase of £32,066. Lhe 
wattic receipts on 63 other lives amounted, on 3,239 miles, w 
£116,9°0, aud for the corresponding week of last year, on 3,049 
mules, Lo £97,800, showing au increase of 190 miles, and of £19,170 
iu the receipts. he tutal receipts of the past week show an in- 
crease of £31,212 as compared with the receipts of the precediug 
week, ending the 19ch vf December, aud as compared with the 
corresponding week of last year a consideravle increase in the 
trade of the country. 


Tue CLeveLanp Iron Disrrict.—The trade of the Cleveland 
iron district, which includes the Lyne, Wear, and Lees, is assuming 
enormous proportions, and in some parts of tue district threateus to 
dominate over the great staple of the nurth—cval. Messrs. R, 
Stephenson aud Co., of Middiesborough-on- Lees, give the following 
paruculars of the stale and prospecis of the trade of the Cleveland 
iron district. Messrs. Stephenson state im their annual circular :— 
* We began the year 1808 with a stock of 20,964 tous of pig-iron, 
with an estimated weekly production of 14,vvu toms, and Nou. 3 at 
47s.—discount being 3 per cent., we close it with a stock a little over 
2U U0U tons, a weekly yield of 17,000 tous, and No. 3 at 62s.—uis~ 
count being 7 per ceat. During the first four months of the year 
prices were low, and orders vy no means LumMervus; im fact, the 
general tove and character of the trade was very discouraging, aud 
sloomy were the predictions with respect to the future. ‘I'he month 
vt May, however, brought with it a greater demand. In June prices 
advanced 1s per tou; im duly and August similar auvauces took 
place, but in Sepiemver a sise of 4s per tou was declared, the ratio of 
advance being Lue same in the mous fullowing. ‘The cause 
of so rapid a rise in the value of pig-iron was and is due to 

he extravrdinary demand, bigh wages, and the increasing value of 
the raw material, Tue number of turnaces at the present moment in 
mid out of Ulast is 33 and 22 respectively, gud the number of new 
mes in actual progress is 29, Our preseut pzoduction may be esti- 
mated act L7,U0U tons per week, which if muitiplied by 50 would give 
354,UUU tons as the make of Lhis year; but, us sume of the 83 fur- 
aaces have been in blast considerably less than twelve months, we 
sive the production as 810,000 tous, which is the quantity arrived at 
vy careful calculation. Presuming thatthe whole of the 29 furnaces 
wow building are in Operation vetore the ciose of next year, and that 
tuose now in blast are then at work, our weekly production will have 
veen augmented to 26,000 tons, or over 1,250,UUU tous per annum. 
the dillerence in the average * turn out’ per furnace per week be- 
tween the new and the old turnaces is accounted for vy the increased 
capacity of the new erections, sume of them being of greatly m- 
creased dimensious. ‘The blast furnaces not yet comueuced, but 
which are on the point of erection, will make a grand total ef léu 
vlast furnaces in the Cleveland district.” 


Tue ProGress or THE Main DeainaGe Works.—At the last 
meeting of tue Metropolitan beard of Works, the Cnet Engineer 
made the following report on the progress of tue Main Draimage 
Works :—Making due aliowance for the shortness of tue days in the 
past month, and tor the stoppage of the works in the Christmas 
week, fair progtess has been maue in the execution of the several 
sections of the Main Drainage Works. In connection witu the 
Middle Level line aud its branches, Messrs. Brassey and Co. have now 
completed nearly 11 miles of sewers, varying irom 4it. to 12tt, atan 
estimated cost of 4£293,UU0, or £4,0Uu more than was reported 
fast month. Messrs. Moxon and Cv. have completeu about 2 
miles of the Western sewers, raugiug in size from 4ft. 6in. cir- 
cular to 3it. Sin, to 2ft. Gin., at a probable cost of about £40,5.0, 
being £2,00U in excess of iny last monly report. Lhese works 
are suill being carried on in coutived localities, and great precautions 
are necessary to avuid damage to adjoining properties. Lhe apron 
piece In the river, at the outlet of the Noriueru Guutall Sewer, is not 
yet quite completed, owing to the very suort tidal periods in which 
it cau be proceeded with. Some viber minor works also remain to 
ww be done to complete this comiraci, under wuich, to tie present 
ume, Mr. Furness has executed work io the value ot about £044,000, 
of which £9,0UU is due tu the progress made in the past mouth. 
(he amount of work done by Mr, Furness under this coutract tor 
the Northern Outtall Reservuir is estimated at about £140,000, 
£15,UUU representing the proportion of the work dove last month. 
At the Suutuern Guttall Works, Crossuess, about 142,000 cubic 
yards of ground have been excavated aud removed, and avout 
«0,000 yarus of concrete filled m. About 4,000 rods of brickwork, 
4d, UU cubic feet of masonry, and 67,vUU supertcial feet of paving 
utve also been executed, auc 80 penustocks ured. ‘To the preset 
aime the tulal cost vl the work eXecuted Ly Mr. Webster under ibis 
contiacl amounts to about £170,0uU, or £6,300 in excess of the sum 
epuried tast month, Mr. Weuster, under tis coutract tor tue Main 
ovuthern Low Level Sewer, has now completed nearly 24 miles 
vf this line, which, with other works, amouut in value to about 
4£30,UUU, an excess uf £12,000 over my last mouthly report. Messrs. 
Aird and Son have sauistactorily completed within tue ume adowed 
vy the contract the entire line of the Bermondsey branca of the 
Southern Low Level Sewer. Its total length is nearly three miles, 
and its Cust, as tar as can be ascertained ull the account is finally 
adjusted, is about £94,000. Notwithstanding very many ditticulties 
with the paviors and others, some of whow struck on Luesday last, 
the new Southwark-sireet will this day be opened by the Board tor 
public trattic throughout its entire length from the Borough to the 
Blackiriars-road, ‘Lhe total value of tue work done by Mr. Pearson 
uuder his contract tur the completion of this street amounts to abuut 
424,500, or 45,000 more than reported last month. 
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SHAW, THOMSON, AND MOORE’S SCOTCH IRON MARKET REPORT, 3ist Dec., 1863. 





PRICES F.0.B. NETT CASH AGAINST BILL 
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WARRANTS. 


. s. d. 
Cash prompt .. .. 69 G6perton.| 


FREIGHTS.—Foreien. 
| sd. 3.d. 
Boulogne, Calais, sg 12 
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Stock, 3ist December .. «2 «ee ee ee | 689,000 047,000 535,000 460,000 , 387,000 | 337,000 | 190,000 | 120,000 | 130,000 | 150,000 | 215,90 | 110,000 
|. cone cena Abeiamigmedhsiomuimnibiicl <itdasaahiel skamanmaian 
Increase of stock ee ee o 08 08 oe 12,000 ; 102,000 | 75,000 73,000! 50,000 | 147,000 70,000 sak sont een } 90,000 
~ co ee ee | . cove | seve ceee 10,000 | 20,000, 80,000 | 2 fot 
Decrease of StocK ws eee eoee ooue eves eves | 
— —— | —__  —_ |_| -— 
Average number of furnaces in blast .. .. 127 120 123 121 124 129 128 7 17 116 ul 110 
OQ8hisn. BIR Gla &Bis @ saGises dia «& a | s. a 
Highest price .. 0. 6 «6 of oe of | G8 3 7 6 62 0 6l 6 59 0 | 60 0 83 «6 si 0 0 77 0 
Lewest Price .. «s o6 of of ef of | 50 3 48 0 47 «0 49 3 47 0 } 2 0 48 6 6> 6 0 35.66 
Average PricG .s oe co co of of of | 55 9 | 53 0 149 3 | 53 G6 | AI OO 545 169 3 | 72:6 5 0 3 
Variation .. oc oc «6 ce ef ef of | 18 YU 9 6 5 6 12 3 1220/8 0 | 35 0 1b 6 0 | 11 6 





*Hitherto we have only included 30,000 tons of Carron, but as it is understood to be 


THE SCOTCH IRON TRADE. 


Tue following is Messrs. Shaw, Thomson, avd Moore's annual 
Circular for the last year :— 

We have the pleasure to submit our report and statistics of the 
Scotch iron trade for the past year, which bas been one of the most 

rosperous the pig iron trade has ever witnessed. The production 
ce been the largest, aud the shipments and consumption have much 
exceeded those of any former year. The average price has been the 
highest since 1857, and the present price is 11s. per ton higher than 
the average of the last tive years. 

For the first six months nothing of any importance influenced the 
market, and prices fluctuated within the range of 50s. to 55s. per 
ton. The demand for manufactured iron was steady, but not brisk, 
and common bars could be bought at £6 10s. to £6 15s. per ton. 
The trade continued dull during June, July, and August, the price 
still keeping down, and not going beyond 55s. cash for warrants. 
There was little speculative life, and cnly a hand-to-mouth busi- 
negs was done by merchants aud consumers. It was cnly at the 
beginning of September that avy activity worth noting vegan to 
exhibit itself. y this time the strike among the puddlers and 
miners in Staffordshire, which resulted in the concession of the 
masters, began to affect the workmen here, aud as an advance was 
also conceded to the men in Yorkshire and Wales, it became obvious 
that no successful resistance cou!d be made to a rise in wages iu this 
district. Higher prices immediately bezan to be looked for, and 
more attention was attracted to the low prices and the state of sup- 

ly and demand. It is important to note chat a great part of the 

riskness which succeeded this period arose from cunsideratious of 
the price of labour. Skilled workmen in the manufacture of iron 
are undoubtedly scarce, and masters have to regret the fact that 
emigration, and other trades holding out better inducements, 
have withdrawn the boys who used to be trained as puddlers from 
the iron districts, and their places are filled up by rough grown 
hands who do their work much less efficiently. Until a higher 
standard of wages is established, we believe labour will become oue 
of the most serious obstacles which ironmasters will have to contend 
with, especially as the profits on iron will now largely stimulatethe 
erection of new works. ‘Ihe average rate of wages this year has 
been 3s, 6d. per day, in 1856 it was 4s. 3d., in 1855, 4s. 4d., and 1853 
it was 5s. per day. The effect of the movement among the men 
was to cause merchants who have constantly, since 1857, kept bare 
of stock, to rush into the market and buy bars, sheets, aud rails. 
The demand for shipbuilding iron, which has been the backbone of 
the trade since the autumn of last year, became more vigorous, and 
orders which had been kept back by merchants who had contracted 
with shipbuilders had to be given out. The consequence was au 
advance in Staffordshire of 30e. per ton un manufactured iron, which 
was quickly followed here. Large purchases of pig iron were mace 
from day to day by parties who tuok the substantial state of the trade 
as a basis, and who were not discouraged by the vain attempt- 
repeatedly made to rally the price siuce 1857. During September 
the price advanced from 54s, 6d. to 61s. 6d.; in October 63s. 3d. was 
reached; in November, 67s.; and this month we close at the highest 
point, 69s. 6d. perton. ‘his is an advance of 18s. from the lowest 
price of the year, and 15s. within four mouths. 

The state of the money market during the last five weeks caused 
cautious holders quietly to realise, and the iron has now been bought 
principally by knglish firms; the stringency, however, did noi 
affect our market seriously, und its disappearance has furnished a 
fresh reason for a further advance. 

The stock is now about 12,000 tons more than last year. This is 
only a small addition when it is considered that 100,000 tons were 
added last year, and that this year we estimate that 7U,000 tons more 
have been produced. 

The furnaces in blast have been 127 as the average of the year, 
and the number now blowing is 135. The remunerative prices nuw 
ruling will, no doubt, cause as many furnaces to be lit up as possivly 
cau; and should 62s. 6d. be maintained as an average next year we 
may expect to see fully 50,000 tors more iron produced. It is 
interesting to, observe the progress which is making in this respect 
in the rival district of Yorkshire. As mauy as 30 furnaces ar 
spoken of as to be erected next year. As they can produce the iron 
at so much less cost a greater stimulus will be created there than 
here, so long as present prices are maintained. We look upon York- 
shire as the future centre of tie irou trade, and, with'n teu years, We 
expect that its production of pig iron and mauufactured iron will 
be double its present capacity. We have imported from thence, 
during the present year, fully 10,000 tons for forge purposes 
and we estimate the same 
berland. 

Manofactured iron has been in excellent demeni during the 
whole year, particularly ship plates and angle iron, which are £3 
per ton bigher than at the opening of the year. ‘I'he mills round 
Glasgow have been unable to meet the demand, and considerable 
contracts have been made for further quantities from Staffordshire 
and the Cleveland district. 

vundry iron has not participated in the increase of prices to the 
same extent as malleable irou, and contracts are taken at low figures 





quantity of hematite pig iron from Cum- 





70,000 tons, if not more, we have this year included that quautity. 


The shipments show an increase of 50,000 tons. Present prices 
do not lead us to hope that next year will show any increase over 
these fizures. 


here have been shipped— 








Tons Tons. Tons, 

Coastwise ..  .. 332,309 against 312,000 in 1862, and 318,000 in 1861. 

Foreign ++ os 290,000 ,, «209,000 _—=—7» » 26,00 ,, 
plead France 63,000 ” 77,000— ti, ~ 61,000 ,, 
Germany & Holland 116,000 ,, 104,000, ~ 94,000 ,, 
Spain and Portugal 15,000 ,, ligvd  ,, ye 13,000 ,, 
Italy .. .. e+ co 17,000 a 20,000 a » 25,000 ,, 
United States... .. 45,000 ie 2,0W 4 ai 31,000, 
British America .. 24,500 2 15,000 - - 17,000 ,, 


There have been built in the Clyde 170 vessels, of 120,700 tons 
against 128 vessels, of 72,000 tons, in 1862, and agaiust 86 vessels, 
of 63,000 tons, in 1861. We can only reiterate the remark which 
we made on this subject in our Circular of last year, that “so powerful 
an impetus has beeu given in this direction, and tie preference foi 
irou ships has now taken so tirm a hold upon Earopeau Govern 
meuts aud the public, that we can ouly look forward to, aud hope 
for, still greater activity in this branch of the trade.” 

Next year’s prospects are in every way favourable, and we 
expect that a good demand for iron will be maintained. At the 
same time, it must be borne in mind that much of this advance in 
maaufactured iron is owing to heavy purchases made by merchants 
who were before bare of stuck and are vow full, aud that not a smal 
portion of the contracts has been made by speculators. ‘This iron 
has to fiud its way into consumption stil, and before this takes 
place we expect tu see at least a partial reaction. If 62s. 6d. be 
maintained as the average price of pig iron next year, it will bea 
more healthy conditiou of the trade tuan if prices run up so as to 
further stimulate a production which threavens to be overgrown, 
and which will only the sooner bring about the depression from 
which we have so recently emerged. There is a strong speculative 
feeling in the country—every staple, and almost all articles of im- 
portance, have more or less been influenced by it. It is not ow 
wish to see this carried further in Scotch pig iron, and we are con- 
vinced it caunot be done with safety. 











THE PATENT JOURNAL, 


Contensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 

2496. Joun Hear, Loudon-road, Southwark, Surrey, “ Improvements in 
perforating macbhines.”—Petition recorded Lzth Octuber, Lsb3. 

4566. WILLIAM SNELL, Clemeut’s-inu, London, ** Luaprovements in surface 
conden-ers for steam and other vapours.” — A communica. ion from George 
Wagstaff Yapp, Paris. —Petition recorded ih October, 1305. 

2622. ALFRED Warvit, Euston-road, and Joskriu BrinvLey, Hastings- 
street, London, ** Improvements in smoking pipes.”—/etitwn secorded 
z3srd October, 1363. 

2780. AKTHUR AUCKLAND LEoroLD Pgpro Cocurane, Portsmouth, Hamp- 
shire, “Improvements in propeliing and steering ships,"—Petition re- 
corded 9th November, 1363 

28u¥. ANTHONY GapPeR SouTuby, Bulford, Wiltshire, ‘‘ Improvements in 
stills or retorts for the distillauon of petroleuu or tars trou coal or shale 
or the products thereof.” 

2000. AUGUSTE BaLny F.Lorest, Rue St. Denis, Paris, ** An improved 
method of stopping horses by meaus of pincers to be attached to bits.”— 
Petitions recorded Lith November, 18v3. 

3113, ALEXANDEX Reiv, Verto, Scotland, ard Grorek RypitL, Dewsbury, 
Yorkshire, ** An improved rag machive cylinder or switt and tooth of an 
improved principle, for the purpose of pulling up Woollen and cotton 
racs, Sik rags, hair bagging, and tor cleammg and opeuing wools and 
waste, aud for the pulmug up of fibrous substances in the ray.” —J/etition 
reco: ded 10th December, 1863. 

3121. WILLIAM Livinéstong, Glengall-road, Poplar, London, “ An improved 
feathering screw propeller with fixed biades."—etition recorded Lith De- 
ember, 1803. 

3149, Geoxck TOMLINSON Bovusrizip, Loughborough Park, Brixton, Surrey, 
* Improvements in fuiling machinery,”—aA communication from Thomas 
Mayall, Roxbury, Massachusetts, U.S.—Petition recorded 12th December, 
1865. 

3 So, SAMUEL SMiTH and Tuomas SMitu, Fell-street, London, ** Improve- 
ments 10 Meahs or apparatus for ie manufacture of lozenges.”—Pelition 
recorded lath December, 1363 

3185. ROBERT Makkisun, Great Orford-street, Norwich, Norfolk, “Improve 
ments in breech-ivading tire-arms.” 

3157. CHARLES JEFFKEYS, King-street, Northampton-:quare, London, 
* Improvements in jewel, photograph, instrument, and otuer cases.” 
Petitwus recorded \ith December, 13063. 

3lo¥. Joskru AprbuKy, Ma jey, near Wellington, Shropshire, “ Improve- 
ments in forge hawmets.’ 

3lvl. ALEXANDER ALISON, Sloane-street, Chelsea, and James HALLIWELL 
Queen's-street-place, London, * luprovemeats im atmospheric railways.” 

3lyv. HENRY CLayton, Atlas Works, Upper Park-place, Dorset square, 
London, * Improvements in machinery ior manufacturing bricks.” — Peti- 

tions recorded Isth December, 1865. 

203. ‘fnomas Go.pig, Airdrie, Lanarkshire, N.B., 

for weaviug.” 

3205. FreDeKxick WooLcor CoLiins, Morris, Otsego, New York, U.S "sh 
certain Laprovement in apparatus fur training Lops.” 





, 


3 “Tmprovements iv looms 





ior chairs and general castings to keep the order books full. 


207. GEORGE HaskLTiNg, Suuthampton-buiidings, Chancery-lane, London, 
“An im, roved oil, wore especially desigued fur mixing paiuts aud colours, 
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and a new mode of manufacturing the same."—A communication from 
Adolph Millochau, New York, U.S. 
$2!3. WiLLiAM Hesxry Toorn, Rhodeswell-road, Stepney, Middlesex, ** Im- 
provements in the manufacture of iron and steel, and in the machinery, 
apparatus, and furnaces u-ed therein, and for the production and «pplica- 
tion of gas to be employed in such manufacture, and the application of 
parts of the said apparatus to the manufacture of glass and alkali.”—Peti- 
tions recorded \9th December, 1863 
3217. Epwarp TANeyE, Brussels, lgium, ‘Improvements in the manu- 
facture of welded iron chain and welded steel chain, and in tools to be 
employed in the said manufacture.” 
$219. Roneat Paterson, Gla-gow, Lanarkshire, N.B., ‘‘ Improvements in 
steam engines.” 
$221. Ropsrt Baynes, Mansel-villas, Wimbledon, Surrey, “ Improvements 
in apparatus for darning stockings and other fabrics.” 
$223. Joun Green, Newton Farm, St. Martin, Worcestershire, “ 
ments in the construction of harrows, cultivators, and ploughs." 
$227. Junivs Lorenz Wrrrenpere, Clarendon-road, Notting hill, London, 
*[mprovements in wrappers or envelopes for receiving or enclusing papers 
| and various other articles.” 
$229. Vicron Beaker FirzGisnon, Sidney-house, Cork, ‘* Improvements in 
spring mattresses or beds and cushions,” — Petitions recorded 21st December, 
1863. 
| 8255, Josern GrinpLey Rowe, Queen-square, Westminster, “ Improved 
means of communication between the guard and engine driver of a rail- 
| way train,” 
| $237. Freverick Hazecpine, Lant-street, Borough, Surrey, * Improve- 
ments in hydranle pum;s.” 
| 3241. ARCHIBALD TURNER, Leicester, Improvements in looms for weavins.” 





mprove- 
, 





—Petitions recorded 22nd December, 1263. 

$3215 Kowerr WALTER, Crumpstall, Lancashire, “ Certain improvements in 
the construction and arrangement of ‘Safety cabs’ or other like 
vehicles,” 

3247. WitutaM Epwarp Geper, Wellington-street, Strand, London, * An 
improved apparacus for fixing candles upright in candles:icks."—A com- 
munication trom Emile Daire, Puss des Petites Ecuries, Paris, 

3249. Joun Maturw, Barnet, Hertfordshire, * Improvements iu tye con- 
struction of batteries tor ships, forts, and other defences,” 

GroRGE TOMLINSON BousFix Lp, Loughborough vark, Brixton, Surrey, 

* Improvements in apparatus for forging aud tempering bayonet biades, 

lies, and other articles."—A communication from Hervey Waters, North- 
bridge, Massachus: tts, U.S. 

3255. WituiamM Hottanp, Adelphi Mills, Salford, Lancashire, ‘* Improve- 
mints in looms fur weaving.”--/etitions recorded 2ird December, 1363. 








Patents on which the Stamp Duty of £50 has been Paid. 

3103. Bexsamin Navpautt De burron, Rue des Saints Peres, Paris.— 
Dated Sist December, L860, 

3. Micuakn Henry, Fieet-strect, London —A communication.—Dated 1st 
January, LSol. 

107. Joun Lenny Jounson, Lincoln's-inn-ficlds, London,—A communica- 
tion.—Dated l4th January, Isél. 

85. WILLIAM Grorkas Woopcock, Westbromwich, Staffordshire.--Dated Lith 
January, 1861 

20, TuomMas CowLey, Mcerho!z, Hesse, Germany.—Dated 4th January, 1861, 

Li. WiLttam Couks FULLER, Bucklersbury, London, and JAMES AKcUHIBALY 

Jacgves and Joux AMERICUS FANSHAWE, Tottentiam, Middiesex,— Dated 

dru Ja suary, Isl. 

5. ANKREW FAIKBAIRN, Leeds, Yorkshire. -A communication,—Dated 4th 

January, 1861, 

84. Atrnep Mints Foorr, New York U.S.— Dated 11th January, 1861, 

ist. JAMES PhakIn and JONN CRESSWELL, Birmingham. — Dated cord 
January, lo6l. 

18. SAMUcL Pexkes, Clapham, Surrey.—Dated 3rd January, 1861, 





| 


Patents on which the Stu... _..y of £100 has boen Paid. 


3039. Timotny ALDEN, New York, U.8.—Dated 29th December, 1856, 

2s4. James Owely, Worsley, Lancashire. —Dated 30th January, 18.7 

102, Wintiam Baay, Folkestone, Kent.——Dated Sist December, 1856, 

is. Joun Fow.ex, jun, Havering, near Komlord, Essex,—Dated Ist Jan- 
uary, 1857 

3. WittiaM Rigby, Salford, near Manchester.—Dated 1st January, 1857. 














Notices w sioceed. 

2084. RICHARD ARCHIBALD Booman, Fivet streei 
in closing powder canisters and other ves els."— A communication trom 
Joseph Saignes, Touwn, Fra we, —/'etition recorded 22nd Aagust, 1863. 

20U8. RICHARD ARCHIBALD BaOoMAN, Fieet-street, London, ** Luprovements 
in wir and gus engines.”"—A communication from Auguste Nicol Owo 

Colowne, Prussia. — Petition recorved 24th August, 1863 

2100. Groner Evwakp Lewis, HeNkY WaALKBR, and Joserm Blount Wayne, 

am, “ dmprove ments in breech-| ading tire-arms.’—/'etition re- 

25th December, 1863 

2106. Jacgurs Louis Kessurer, Paris, *‘ Improvements in apparatus for 
evaporating aud distilling.” 

419. Ricuaky Jounson and GroxGs Bepsox, Manchester, “ Improvements 
m pointing wire sods, or wire, in order to facilitate their introduction mito 
draw plates.” 

2LL1. Joun PLATT and WILLIAM Ricuarvson, Oldham, Lancashire, * Im 
provements in stoves or grates.”” Petitions recorded 2oth August, 1863. 

2115. Turorort Bourne, New York, U.S., ** Improved method of storing 
and holding petroleum and other oils, naphtha and other products of 
distiliatio, containing essential oils.” — A communication from seth 
Haskel Ingalls, New Bedford, Bristol, Massachusetts, U.S. 

2117. Joun CLakK, Glasgow, Lanarkshire, N.B., ** Certain improvements in 
break blocks for railway and other carriages, and in the means uf apply- 
ing the same.”"—VPeteteons recorded 27th August, 1863. 

2123. Rowert BELL, Giasgow, Lanarkshire, N.B., ‘Improved measuring 
apparatus for looms,” 

2130 Joseru WaL.s, Farington, near Preston, Lancashire, “ Improvements 
in steam boilers and in apparatus connected Luerewith, "— Petitions recorded 
28th August, I>63. 

2133. Guones Lowry, Stanley-strect Works, Salford, Lancashire, *‘ Im. 
provements in, avd applicable to, cotton gins,” 

21536. THOMAS WILLIAMS, Manchestcr, ** Improvements in machinery or 
apparatus for steanuing and openimy cotton and other fibrous materials.” 

213). Anruux AGNew, Welchpovl, Montgomery, * Luprovements in br. ech- 
loading tire-armes.” 

2141, “ALTER WeLvon, Falcon-court, Fleet-street, London, 
ments in aj paratus for acrial navigation.” 
156'. 

2147. Francis Ave: stus BRAENDLIN, 
breech-loading ftire-arms.” 

2149. Benjamin Link Buaxettr, Teignmouth, Devonshire, “ Improved 
arrangements for removing the fuel from stoves'or grates, and for facititat- 
ing the extinguishing of the fires used therein.” 

2:55. JOUN MILES, Hastings, Sussex, ** luaprovements in traps for catching 
rats and mice, rabuits, and other animals and biras,”—Petuwas recorded 
Slst August, 1863. 

2158. Geonce Russei,, Glasgow, Lanarkshire, N.B., * {mprovements in 

| apparatus for couking and fur obtaiaing fresh water for use on shipboard 

| or othe: wise.” 

| 2160. Pierre Joyor, jun., Paris, *‘ An improved fabric and improvements 
in looms for manufacturing the same.” J’etitions recorded let September, 
1865 

2166. Joseru Lewis, Manchester, * Certain improvements in mac hinery or 
apparatus for preparing aud drying clay, and also ia machinery tu be em- 
ployed tm the m nutee ure of bricks aud ti es 

2167. Kowext Young, G asgow, Lauarkshire, N_.B., “ Improvements in 
separating and elevati. ¢ ap,arates for grain or granular matters,”—/eti- 
tions recorded 2n+ S- ptember, 13863 

2183. Chances Grave Ketvey and WitttAM Hontanp, Rock Ferry, 
Cheshire, ** Improvements in the construction of chrouometers and other 
timekeepers.” 

2186. Tuomas Fisner, Remington street, City-road, London, “ Improve- 
ments in spring balances where spiral springs are used,”—JSetitions re- 
corded 4th September, 1863 

2215. WinutaAM Hicos Hawkswoatn, Oldham, Lancashire, “ Certain im- 

) rove:wents in a paratus for preparing cotton and other fibrous materials 

for spinni. g.’—Petit.on recorded ¥th September, 1863 

268. JAMes RAMILL, Minories, London, “* Improvements in liquid com- 
passes.” — Petition recorded With September, 1eb3, 

GEORGE Davies Serle-street, Liucolnu’s-inn, London, ‘* Improvements 

in the manufacture of iron and steel, aud apparatus t+ be euiployed m 

such manulactare.”—A cousnunication from William Gerhardt, thila- 

delphia, Peunsyivenia, U.S. — Petition recorded 18th September, 1863. 

973. JOUN WILLIAM NuTTINGHAM, Ciayton-place, Ketutngtou-road, surrey, 

*Tmprovemencs in ‘ Hansom’ cabs, parts of which improvements are also 
applicable to other wheved carriages.”"—/etition recorded 2uth October, 
1563 

2532. NATHANIEL Fortescue Taynor, Manley-street, Stratford, Essex, 
“ Improvewents in increasing the iilaminating power of coal gas, aud in 
the means or apparatus employed thereiu,”— Petition recorded 21st October, 
1863. 

597. CHARLES Fusnot, ChaassGe de Waterloo, St. Gilles lez Bruxelles, 
“Certain improvements in tue manufacture of cartridge botcoms or 
entire cirtridges composed entirely of the same elements," - Petition ve- 
corded 22nd Octuber, 1863. 

26.7. Juux Rowext Jounson, 


London, * Improvements 














* Improve- 
—etitions recorded 2. th August, 


Jrmingham, “Improvements in 
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2d Lion-square, London, ‘‘ Improvements 
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in the manufacture of lubricating compounds.”—Petition recorded 26th 
October, 1863. 

2810. Barnasy ANGELO Murray, M I T in ma- 
chinery for doubling, twisting, and winding silk and other fibrous sub- 
stances,’’—Petition vecorded 12th November, 1863. 

2012. Gores Katt, Cana Bridge, Kingsland-road, London, and Joun 
WInsporrow, Castle-terrace, Pownall-road, Dalston, Middlesex, “ Im- 
provements in the construction of dry gas meters, and in the means or 
apparatus employed therein.”— Petition recorded 20th November, |863. 

2917. KicuarD LaMtnG, Priory-road, Kilburn, West Hampstead, Midd:esex, 
*‘ Improvements in preparing materials useful in the purifying of gas 
from sulphuretted hydrogen, carbonic acid, and ammonia, and in making 
ammoniacal compounds,”— Petitvon recorded 26th November, 1863. 

3006. Henry WiLDk, Manchester, ‘* Improvements in the construction and 
workiug of electric telegraphs, and in apparatus connected therewith, 
partly applicable to other purposes."—Petition recorded ist December, 
1863. 


Saat “ 





3113. ALEXANDER Retp, Perth, Scotland, and Georeu Rypiut, Dewsbury, 
Yorkshire, ‘ An improved rag machine cylinder or swift and tuoth of aa 
improved principle, for the purpose of pulling up woollen and cotton rags, 
silk rags, hair bagging, and for cleaning and opening wools and waste, 
and for the pulling up of tibrous substauces in the rag.”—Petition recorded 
10th December, 1863. 

2143. Cuarues Humrrey, Suffolk Grove, Southwark, Surrey, “* Improve- 
ments in dissolving india-rubber ""—Pctition recorded 16th December, 1863. 

31903. HENRI ADRIEN KONNEVILLE, Porchester-terrace, Bayswater, London, 
** Improvements in the manufacture of socks.”"—A communication from 
Pierre Dominique Lacroix, Passaz;e Choiseul, Paris.—Petition recorded 
13th December, 1863. 


And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commssioners, withiu twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 


List of Specifications published during the week ending 
2nd January, 1863. 

13368", Gd. ; 884", 4. 5 14270*, 10d. ; 997, Sd. 3 1010, 4d.; 1025, 8d. ; 
1026, dd. 5 1027, Sd.; lu2s, Sd. ; 1029, ls. 4d. : 1030, 4d.; 1031, 4d,; 1032, 
4d. ; 1038, Sd 5 1034, 18, ; 1035, 1s. 6d. 5 1036, 4d. 5; 1037, 4d,; 10338, 10d. ; 
1050, Is, ; 1040, 10d. 5 1041, 4d. 5 1042, lod. ; 104%, Sd., M44, 4d. 5 1045, 
4d. ; 1046, 4d.; Lloa7, acd. 3 104%, Gt.; 1049, 4d. 5 1050, 8d. ; 1051, 4c. 5 

2, 4d. 5 1053, l0d.; 1054, 41.; 1055, 4.3; 1056, 10d. ; 1057, 4d, ; 1058, 
3a, Sd, 5 
Is. 4d. 5 1065, Sd. 5 Lo66, Gd. ; 1067, Sd. ; 1068, 4.3; 1069, Is. 5 1070, 10d. 5 
1071, 8d.; 1072, Is. + W735, ad 5 74, lOd.; LOTS, Sd. 3 1078, 10d. 5 
1077, 1s. 4d. LO7s, 4d. ; 1079, 's. 10d. 5 L080, Is. Gd. ; 1031, Sd.; 1082, 4d.; 
10+, 4d. ; LOS4, 4. 5 1085, dd 5 1036, 101; 1087, Is. 2d. : LOSS, 4d; 1089, 4d.; 
1090, 4d. ; 1091, 10d. ; 1092, 1s. 64; 1093, 10d. ; 1004, 4d. 5 1095, 28. ; 1096, 
4d. ; 1097, 104. 5 LOWS, 1s. 2d. 5 L099, 104. 5 1100, 4d. 5 LLOL, 4d. 5 1102, 4d; 
5, Sd. ; LOG, 4d. 5 1107, LOd.; 1108, 44. ; 1109, 

1Ll2 Sd. 3 1113, Sd. ; 114, 40.5 1115, 10d. ; 

d. 5 1119, 4d. ; 1120, 4d. 5 1021, 4d. 51122, 10d.; 

. Sd. 5 1126, lx, 4.5 2227, Sd.53 312U, 4d. ; 
.> 1133, Is, 6d.; 1134, 4d. ; 1135, 10d. 5 


1123, 10d. ; 1124, 
3 VI31, 8d. 5 
1136, 44. 


*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
Offive Order, made payable at the Post-oflice, 5, High siviborn, to Mr. 
Benuct Woodcroft, her Majesty’s Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 





The following descriptions are made from Abstracts prepared expressly for 
Tut ENGINEER, at theojice of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 


1336, W. J. Euiis, Vulvan Foundry, near Warrington, “ Stean boilers.”— 
Doted 28th May, 1863. 

This invention consists, First, in forming the longitu linal joints of some 
or all of the cylindrical parts of steam boilers at or near the top above the 
level of the flues, tubes, or brickwork, if any are used, so that these joints 
may be more easily accessible Secondly, in so constructing the fire-boxes 
of locomotive and other similar steam boilers having internal fire-bars 
(vith an enlargement of the width of the fire-box at or near the top with 
regard to the width at the bottom) as to obtain a larger space for the tubes 
in the tube plate than has been done heretofore with fire-boxes having the 
same Width as the bottom.—Not pro‘eeded with. 

1357. E. T. Hueurs, Chancery-lane, London, “ Apparatvs for the trans- 
mission of motive power.” -A communication.— Dated 30th Vay, 1863. 

This invention relates to the transmission of power by means of pulleys 
and a flexible belt, and consists in substituting fur the ordinary leather 
caoutchoue or woven belts a metallic band, preferably of steel, in connec- 
tion with wooden pulleys or iron pulleys, the peripheries of which are 
covered with one or more folds of leather, caoutchoue, or other appropriate 
yielding and elastic substance, in order to increase the adhesion of the belt. 
Tue extremities of these metallic belts may be united by brazing or rivet- 
ing, and in such cases, where they require to be of variable lengths, the 
inventor makes use of leather or wire lacings passing through holes in the 
metailic belt, bushed with soft metallic eyelets ; or they may be united 
by means of a buckle fastened at one extremity, and a short piece of 
leather beiting at the other, provided with holes for lengthening and 
shortening the belt as may be required,—Not proceeded with, 

1358. E. P. Mosman, Baji-ld Highway, “ Obtaining and applying motive 
power.” — Dated 30th Moy, 1363. 

This invention consists in changing circular into rectilinear motion, and 
vice versa, so that centripetal force brings into action centrifugal force, or 
vee versa, aud by a system of complex and duplex mechanical arrangements 
the original power is maintained, thus producing motive power for practi- | 
cal use,—Not proceeded with. 

Is7h. H. ©, Countnarn, Blackbura, Lancashire, “ Packing for the glands of 
piston rods, &c."—Dated ist June, Us63, 

This invention consists in the use or application of common wood, saw- 
dust, shavings, or cuttings of wood, or other smull patticles of wood, or the 
fibres of wood, for packing the stuffing-boxes of piston rods, or other similar 
moving mechanism, Where it is necessary, while allowing the motion of the 
mechanism, to prevent the passage of steam or other fluid, instead of using 
hemp or other expensive packing material. 

1377. C. A. Barrer, W. Exaut, C. J. ANDrews, and A. Barrett, Reading, 
** Valves and apparatus for reguluting the speed of steam engines.”"— 
Partly a communwation.— Dated 2ad June, 1863. 

This invention cannot be described without reference to the drawings. 





1383, W. GuBave and T. Youse@, Manchester, ‘* Apparatus for feeding or 
suppluing water to steam borlers."—Dated 2nd June, 1363 

This tuvcntion relates to av economical arrangement and construction of 
apparatus toe raising Water, and for impelling or forcing it into boilers or 
steam generators, The apparatus consists in an outer casing or tapering 
cylinder, which is attached to the boilers by means of a pipe or hollow con- 
hechion ; the apper end of this casing is separated from the iower by a dise 
valve, so us to form a water chamber or reservoir at the top, and this 
chamber is connected with the water inlet pipe. ln the centre of the outer 
casing is a series of hollow cones, one placed below the other, gradually 
diminishing in size, and connected together by a central tube, which ter- 
minates near to the point of connection with the boiler. The apex of each | 
cone is placed uppermost, and the bottoms are perforated, 50 that, when 
steam is supplied, by means of a pipe, to the apex of the top ene, there 
will be a continuous course of numerous jets of steam down to the nar- 
rower end of the casing. The dise valve supplies the water, by a number | 
of tubes, on to the exterior surface of the top cone, and the jets of steam | 
tmpel the water down on to the next cone, and so on until the water has 
received a sufticient momentum to enable it te enter the boiler, its return | 
being prevented by a valve opening inwards only, The stream of water 
wnd steam down the lower part of the casing causes sufficient vacuum | 
in the upper chamber to lift water from a low level. —Not proceeded with. 


CLass 2,.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Llar- 
ness, Je. 

1340. H. Cartwrient, Dean Brosley, S$ uop, *‘ Apparatus for steering 

vessels "— Dated 28th May, Iss. , 5 
This uevention relates to tne mode of working rudders and screw pro- 
peller frames, and consists im the adaptation aud application of the mecha- 
vista hereinafter described to the tiller of the radder, or to a lever fixed to 

a frame of the screw propeller, for the purpose of turning such rudder or | 

frame in the manner required for steering the vessel. ‘The said mechanism 

consists of a screw or screwed rod passing through a put which is pivotted | 
on the inner end of the tiller or the lever such serew or screwed rod being | 
connected at one end to a driving shaft by means of an universal joint. By | 


this means, on the revolution of such shaft the screw or screwed rod will be 
turned and will work the tiller or the lever in the direction required. 
ling to the direction in which the screw is caused toturn, The nut 
on the end of the tiller or the lever is mounted on two pivots, one at the 
top and the other at the bottom, fixed in suitable bearings, in order to 
allow for the variations in the position of the tiller, or the lever, as it is 
upon by the screw or screwed rod, and a slot and pin, or other suit- 
able contrivance, are adapted to the box or carrier for the nut and the end 
of the tiller or the lever to which it is applied, for the purpose of prevent- 
ing any undue strain upon either one of the pivots, owing to anv deviation 
of the tiller or the lever from the horizontal. Tie driving shaft may be 
variously driven, but the patentee prefers to make it a short shaft mounted 
in bearings on a frame fixed to the deck, and to drive it from another short 
shaft mounted in the same frame, to which second shaft is connecte! a 
sina!l donkey engine, for the purpose of working it, tue two shafts being 
connected by two cog wheels, which the patentee prefers to make of 
different diameters, for the purpose of adapting the speed of the eugine tu 
that of the screw, a3 may be required. 
1346. R. A. Brooman, Fleet-street, London, “ Paddle wheels."—A communi- 
cation. — Dated 23th May, 1853. 

This invention con,ists in c»mstructing paddle wheels with undulating 
proveliing surfaces, as hereafter explained. To a central nave or boss 
tnrough side plates the inventor fixes radiating arms or spokes, which he 
arranges in two vertical planes, and carries a band of sheet iron or other 
sheet metal alternately from the arms in one plane to those in the other 
plane, sv a3 to cause it to present an uninterrupted series of helicoilal 
planes. By these successive helicoidal planes the water is alternately 
pressed in one direction and in another, so as to propel the vessel tu which 
the wheels are ficted. 

1349. A. ABADIE, Fecamp, France, “ Riilway brakes."—Dated 29th Muy, 
1863. 





This invention has for its object the adaptation and application to 
carriages used on railways, of apparatus by means of which the rolling 
motion of the several wheels on the rails may be converted into a sliding 
motion thereon with increased facility and effect. For this purpose there 
is applied to each pair of wheels of a carriage a set of brakes, capable of 
being brought into action on either side of the wheels, and consisting of a 
pair of skids or shoes of a form corresponding in section with that of the 
wheel tyres, which skids or shoes are suspended by curved arms froma 
cross rocking shaft mounted in a dracket fixed to the frame of the carriage. 
Chains are connected by rings to the said curved arms which carry the skids 
or shoes, and are passed over barrels in such a manner that, on the revolu- 
tion of the barrels in the same direction, the skids or shoes on one side of a 
pair of whecls would be drawn up, and t:ove on the other side thereof 
would be let down on to the rails in front of the running wheeis, which 
would then be caused to slide on the rails with the skids or shoes under 
them. ‘there is one of such barrels to each side of pair of wheels, and the 
several birrels are fixed on to a longitudinal shaft extending the whole 
length of the carriage. This shaft is set in motion by means of a worm and 
worm wheel acted upon by a handle in the usual manner. The end of the 
shaft opposite to that acted upon by the worm wheel has a socket on it to 
receive the projecting end of the curresponding shaft of the next carriage, 
to which it is connected by an universal joint, and by this means the brakes 
of both carriages may be applied simultaneously, and in like manner those 
throughout the train. A dise with a notchin it is keyed to the longi- 
tudinal shaft in order to receive the end of a catch fixed to the frame of the 
preceding carriage, by means of which the shaft is kept from turning whea 
required, 

1350. W. Logper, New Broal-street, London, ** Rails for railways.”—A 
communication.—Dated 29th May, 1863. 

According to this invention the rail is made in two parts — the body and 
the head ; or in more than two parts, the body being itself subdivided, for 
the better securing it on the sleepers, and the rail head on or into the body. 
By adopting this system the head of the T-rail (or head of other shape) is, 
without material increase of cost, made of steeled iron, or steel itself, thus 
offering a resistance to shock and wear superior to iron, while the two parts 
of the rail body and head can be laminated separately, making the head 
with double stem, and the body with a ridge, so that, when the head is re- 
ceived on to the body, a bolt is passed through the stems of the head and 
ridge of the body, to secure the two parts together. 

1363. J. Henson, Parliament-sireet. Westminster, ** Construction of railway 
carriages.” —Dated 2nd June, 1863, 

In carrying out this invention the patentee makes the skeleton frame of 
the carriage of light crellice or lattice work tron, lining the inside with 
wood, kamptulicon, or other suitable material, and the outside with leather, 
gutta percha, or other yielding material. He makes the ends of each car- 
riage round, and divides it into two or more com artments, with a passage 


| in the centre, transversely or longitudinally, the compartments being 


divided by sliding doors, to allow coummunication from oue compartment to 
another, He makes the seats with spiral springs placed upon india-rubber, 
instead of webbing, as heretofore, and covers them with any suitable 
material, and curves the backs of the seats. For sun blinds he uses green 
glass slides. He arranges the interior of each compartment with a table, 
the top of which may be plate glass, to serve as a mirror, and also foot- 
stools, umbrella stands, hat pegs, ventilators to show as mouldings, and 
other requisite conveniences, 

1378. T. Page, Adelphi-terrace, London, * Shoeing horses."—Dated 2nd June, 

s. 


This invention consists in securing a piece of wood, gutta-percha, or other 
suitable material, to the horse’s hoof by marine giue or other suitable 
adhesive material, and securing the shoe to such piece of wood or other 
material.—Not proceeded with. 


Ciass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1330, A. Bastow, Bradford, ‘* Looms.” —Duted 27th May, 1863 

This invention has particular reference tv that kind of loom known as the 
“ circular box” loom, and consists in a combination of parts hereinafter 
described, by means of which fabrics known by the names of 
* cheeks” and transverse “stripes” may be woven. For this purpose 
the patentee places levers fixed on an independent shaft or spindle 
in such a position relatively to the paris of the loom by which 
the “circular loom” is usuaily actuated that motion is given to 
them at such times as may be required tor wearing the various classes 


of fabrics enumerated above. The wotivn thus given to the shaft or spindle | 


above named is communicated by means of another lever on the same shaft 
cr spindle to an independent lever. which having a projection on its end 
retains the pins or catches affixed for the purpose to the double cam which 
actuates the healds of the loom (and which in this iustance is worked by 
a clutch fixed onits axis), for such period as may be requisite, thus keeping 
what is technically termed the * shed” open. Tne * bar” in the fabric 
having been woven during this interval the independent lever above named 
is allowed to drop by means of a reverse motion, releasing the double cam 


from the clutch, The double cam is restored to its usual posiuon by the | 


pressure of a spring placed on that side of it furthest from the pins or 


catches, and the weaving is continued as ordinarily until it is necessary for | 


such operation to be repeated. This arrangement may be adapted to the 

crank or driving shaft of the loom as well as to the lower cam vr shaft, 

1361, S. Bates and J. Janpine, Radsord, Nottinghamshire, ** Carriages 
or machines employed in the manufacture of lace."—Dated 30th May, 
1863. 

This invention consists in the employment of steel (whether cast or 
otherwise) in the manufacture of carriages emp toyed in the machines for 
the manufacture of lace oc other fabrics, by which means the patentees 
obtain additional strength and durabiluy, and aiso diminished friction, 
while the carriages are in operation. 

1365. W. Cuark, Chancery-lane, London, * Apparatus for printing fabrics, 
ke." —A comnunication.—Dat d lst June, 180%. 

This apparatus consists of two parts, the one fixed and the other mov- 
able. The fixed part is compoved of a table of cast iron, which may be of 
any suitable length, and on which are mounted three rows of iron railx of 
the same length as the table The movable part (of which tue frame 
of the apparatus consi-ts) forms a carriage furaished with twelve double- 
flanged fricuon rolers, aud is traversed backwards and forwards on the 
rails above-mentioned, 


Ciass 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, [mplements, Flour 
sills, Xe. 


359. J. Hearn, Crediton, Devonshire, “ Distributing manure.”—Dated 30th 
May, Ist3. 

This invention consists of an arrangement of broad-caist manure distri- 
butor, mounted upon ranning or travelling wheels in the usual manner, 
but provided with two rollers extending the entire width of the implement, 
These rollers are studded with teeth or short projections, and are situate 
side by side, and are drivea by suitable gearing. The one serves as a 
dipper, to deposit the manure, while the other acts as a cleaner when damp 
mauure is employed. It is also provided with two shakers, for the purpose 
.f preventing the cooking of the mauure in its passage from the top tu the 
under box. — Not proceeded with. 

1366, F. W. Smita, Upper Thanes street, London, ** Apparatus for conveying 
of goods.” —Dated ist June, 1503. 


This invention relates principally, to the removal of goods, such as grain, | 
beans, pees seed, flour, leaves, or any materials in small particles, by means 


of @ tubular apparatus running from any floor in a warehouse to a vessel’s 








deck or hold, or on to any floor of a warehouse, or from one floor of a ware- 
house to another. ‘This the patentee accomplishes in one way by means of 
a tube, having a vacuum formed at one bend, and allowing the material to 
be transported, by means of the pressure of the atmosphere, at the other 
end of the tube, or by p produced b; hanic:l means without a 
vacuum. The air is let in from a reservoir, under any pressure necessary 
to accomplish the object intended, which may be let on and off by a suit- 
able valve or valves, or let in direct from the air pump, so as to press on 
the materials. The patentee also claims the method of elevating grain, or 
any other materials, as before described, by immersing the said tube into the 
materials, aud forming a vacaum above it, so that the pressure of the atmo- 
splere may elevate or convey the materials either in an inclined, vertica!, 
or horizo.tal direction. 

1367. L. S. Cutcuestsr, Brooklyn, New York, “ Drying grain.”"—Dated 1st 

June, 1803. 

The nature of this invention cons‘sts in the use of a vertical shaft, carry- 
ing centrifugal tables, incombination with funnels intervening between the 
respective centrifugal tables, so as to receive the grain as thrown off from the 
edge of one table and return it near the centre portion of the centrifugal 
sable, next below. The patentee arranges the parts so as to introduce a 
supply of heated air, that is directed upon the grain as it passes over the re- 
spective centrifugal tables and funnels, 

1368. J. Davey, Crafthol, Cornwall, ‘* Horse rakzs."—Dated 1st June, 1863. 

This inveution has for its object the giving of increased rigidity aud 
strength to the implement, and also to lighten the draught. To this end 
the inventor forms the head of the implement of trussed iron by connecting 
together by bolting or otherwise two pi cvs of concave iron, which are 
supported or trussed from the inside by blocks of iron, wood, or other 
suitable material. The tecth are also made of trussed iron formed of two 
pieces of concave iron, welded together at the ends, and filled in or partially 
filled in with wood. The next improvement consists in adapting to the 
inner ends of the handles wheels to su»port the implement and lighten 
the draught. By this means the implement will not drag on the land, 
thereby preventing injury to the seed of clover and grasses that may be 
sown, The suspeusion of the trea i by means of the wheels above mentioned 
will prevent the grain from being knocked or beaten out while being 
collected. A spring fastening is applied to the handles in order to prevent 
the rake froin turning over while in use.—Not proceeded with. 

1370. C. Betcugr, Little Corwell, Berks, ‘* Cutting and transplanting turf, 
&c."— Dated 1st June, 1-63. 

This inveation relates more particularly to what is generally known as 
the inoculation of land by pianting pieces of turf land in arabie lanu witha 
view.to the making or improving of pasture fields and lawn:, ani consists 
in punching or cucting out smali portions of turf by the aid of a peculiar 
instrument, similar in principle to a gun wadding punch. The pieces so 
cut out are then collected and inserted or plugged into corresponding holes 
in the land tv be converted into pasture land.—Not proceeded with. 

1372. J. MELLARD, Rugeley, Staffordshire, *‘ Double mouldiay or ridging 
ploughs.” — Dated 2nd June, 1st}. 

This invention consi-ts im arrangements for readily and conveniently 
adjusting the width between the two turn furrows or breasts of the plough, 
For tnis purpose a horizontal shafs works in a central bearing on the 
plough frame at right angles to the line of draught. The two ends of this 
shaft are formed respectively iuto right and left handed screws, right aud 
left handed screw nuts to correspond being attached by jointed links to the 
inside of the breasts or turn furrows. Upon motion being given to the 
serew shaft by a suitable hindle, the two breasts or turn furrows of the 
plough approach to or recede from each other equally, according to the 
directivn in which the screw shaft is turned. — Not procceded with. 

1379. E. J. Janey, Paris, “ Machinery to be worked by steam or other power 
Sor clearing and ploughing land.” ated 2ni June, 185. 
This inveation canuot be described without reference to the drawings, 





is 


Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 

and House littings, Warming, Ventilating, gc. 

1352. G. H. Pisrce, Plynouth, ** Heating buildings by means of hot water.” 
—Dated 29th May, 1853. 

This invention consists in a furnace with a suitable flue, and a boiler 
with dow and return pipes, the furnace being provided with a self-acting 
feeder, which, by means of clock work. supplies the requisite amount of coal 
or fuel to the fire at any fixed time of the day or nignt. The boiler is of 
conical shape, with the feeding door placed in the usual position. The 
flue, instead of being at the side or back, is at the top, taking any turns 
required by the form of the buildin: to which it is applied. The flow pipe 
is, in proportion to the flue, as large again, and contains the flue to the 
length of the building. The object of tue flue passing through the flow 
pipe is that all heat generated within the boiler will be turned to account 
in the course of the draught, coming in contact with a large portion of metal 
surrounded by water. A damper is placed just above the end of the flow 
pipe, so that, when the fuel is well lit up, the heat may be regulated. The 
ieeder is a box or spout of a semicircular shap-, about one foot in length, 
with an opening in the flat side, about one inch trom the front of the boiler, 
into which fits a sliding door, with a trap to fill over the orifice when the 
siide is withdrawn, Into this box the requisite quantity of coal or fuel is 
placed, and the feeder is then closed by a door. At any time of the day or 
night to which the clockwork ay be set a cord connected to the clock- 
work acts on a catch, which action wil release the end of a lever, to which 
a Weight is attached, which, in its descent, litts the sliding door in the 
feeder, and allows the coal in the feeder to slip into the furnace or cavity of 
the boiler. 
sae G. _——-, Old St. Pancras-road, London, * Bricks.""—Dated 2nd 

une, 1863. 

In making bricks for paving stables an 1 other places the patentee forms 
the bricks of an oblong shape, as heretofore, but, in place of making the 
bricks uecper than they are wide, he forms them square in transverse 
secliun, sv that, in layiug them, either side may be placed uppermost, 
They can also be made in cube blocks, to use ali sides alike, when required 
for paving staving stable yards, or at the backs of stails; all the edges of 
the bricks are also bevelled, so that, whichever side of the bricks is placed 
uppermost, there will always be a hollow space between the upper surfaces of 
two neighvouring bricks. They can also be made without the bevelled edges, 
so as to form 8 piain surface. 

1382. T. AGNew, Manchester, ‘‘ Apparatus for coating or covering moulded or 
other surfaces with certain conpositions or muterial."—Dated 2ud June, 
1s03. 

This invention relates to improvements in apparatus whichis designed to 
apply the well-known composition termed whitening P to 
mouided or other surfaces, and after such c »mposition has been applied and 
become slightly set to effect or produc: thereupon a hard smooth surface, 
such as is required for subsequen® gilding. The improvements consist in 
the novel employment and use of a chamber or receptacle sliding from end 
to end of « framing, and containing the composition beneath the surface to 
be coated.—Vot proceeded with. 





—_——- 


Cuiass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Im- 
piements of War or for Defence, Gun Carriages, sc. 
1360. V. Baker, Dublin,  Ordnance.”—Dated 30th May, 1863. 

This inveation consists in making the outer portion or cising of a gun 
from a sheet or sheets of metal, which may be of a diminishing width 
towards ove end, but of aniform thickness or nearly so throughout, such 
sheet or sheets being rolled or coiled either upon themselves, or upon an 
inner tube intended to form the lining or interior of the bore of the gun. 
The object of making the shect or sheets of a diminishing width toward 
ove ena is to obtain the requisite streugth or thickness at the breech, and 
produce the desired taper of the gun towards the muzzle. The roll or coil 
sv formed is now submitted to asvidering process, with a view to the uniting 
firmly of the several coils or laps to each other ; or, if preferred, the several 
coils or laps of this tube may be welded together by forging in any well- 
xnown manner, the soldering being accomplished during the process of roll- 
lig or coiling the tube. 


1364. J. CuaLMERS, Knights-place, Vauxhall, ‘ Armour for forts and floating 
batters.” —Dated lst June, 1>63. 

The chief features of this invention are—First, the adoption of light, 
and, consequently, low-priced plates or bars of iron, which will bind or 
unite tugetuer as a backing to support armour plates ; and, these, in con- 
sequence of the great strength of the backing, may also ve lighter and, 
therefore, cheaper than the ordinary run of urmour plates. Secondly, the 


| method of attaching iron armour to stone works as de-cribed with reference 


tu the drawings. 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lumps, Manufactured Articles of Dress, §c. 


1337. C. T. Bouren, Brussels, “ Instruments for measuring distances and 
altitudes.” - Dated 28th May, 1803 

This tustrument is ba-ed on a triangulation system, and consists of a 
wooden tripod ur support with movaole arms, having a table above. A 
coma is fixed on a triangle, Which is mounted on the table of the tripod 
by means of tiree screws, which regulate the level of the instrument, and 
this coiumn is tixed in the centre by a strong screw with springs. At the 
upper part of the column a horizontal circle is fixed, for supporting the 
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upper parts of the apparatus, and a second movable circle, for the purpose 
of registering, and which pivots horizontally on the first circle in the centre 


but for a variety of purposes, such iron tubing, soldered or unsoldered at 
the joint, is commonly used without an outer casing. These improvements 





ofthecolumn. There are two perfectly straight rules (formi: g guides) fastened 

ther, between which is fixed a small rule, divided into millimetres, At 
the right hand end of the -ouble rule is fixed perpendicularly a powerful 
tele:cope, so as to form with the rule an angle of ninety degrees. A sliding 
piece is fixed on the double rule, on which it slides by means of a parallel 
screw fixed between the two rules, the motion being given by a small handle 
ora strong button. A small part of the rule is attached to a sliding piece, 
and gives, by means of a vernier, the smallest division of the millimetre, 
and moving with the sliding piece against the first rule, for dividing the 
divisions of the long rule. The inventor also fixes a third horizontal gra- 
duated circle on the sliding piece, and which moves with it. In order to 
give the inclination to the upper telescope a micromatic screw is adapted to 
the graduated circle, and acts on the alidade. He has also adouble and 


divided alidade, movable at the centre of the circ'e. indicating the measure | r q 
| a design, by engraving or otherwise; and in connection with such 


of horizontal anzles, and dividing the minutes of the circle by means of a 
vernier. A compass is fixed between two of the arms of the graduated 
circle, and indicates the east. He fixes a second telescope, similar to the 
first, on the slidade, by means of two small mountings. ‘This telescope is 
movable on its axis in a vertical direction, and in a horizontal direction it 
follows the movement of the alidade on which it is mounted ; and he fixes 
asmal!l arc of a graduated circle to one of the mountings of the upper 
telescope. For dividing the minutes of the are of the circle by means of 
the vernier, and indicating the measure of the vertical angles, he provides 
a small alidsde, movable with the axis of the upper telescope, on which it 
is fixed. In order to put the said te‘escope and the alidade in movement 
he adjusts a screw to the other mounting of the upper telescope, and the 
instrument is regulated by means of a portable spirit level. For reading 
the divisions from the vernier a portable magnif, ing glass is provided.— Not 
proceeded with. 
1339. C. E. Lagoricu, Paris, “‘Jmprovements in watches.”— Dated 28th 
May, 1863. 

This invention consists in a mechanical arrangement which, in the manu- 
facture of watches, may be applied to the movement of the same, with the 
object of allowin,s the winding up an | the setting of the hands of the watch 
to take place by the knob of the pendant, and instead of by a separate 
watch key, thus forming a new and more simple description of remontoir 
watch than the watches of that class hitherto manufactured. The invention 
cannot be described without reference to the drawings. 

—, T. Wuite, Piccadilly, London, “ Hats, caps, &c.”- Dated 28th May, 
863. 

This invention consists in adapting a pad or lining to the hat or other 
covering for the head in such a manner thit the hat will not press on the 
forehead, as is now the case.—Not proceeded with. 

1348. T. Trosmoneen, Friar Gate, Derbyshire, “ An iiproved loose clip and 
sock+t joint” — Dated 26th May, 1863. 

This invention consists in the use of @ cireu'ar, square, or otherwis°- 
shaped ring or band, or portion of such a ring or band, encirelmg or fitting 
reund the pillers, lecs, or post of bedsteads, sofas, chairs, and other articles 
of ferniture, the shape of the inside of such ring or band, or portion 
thereof, and the shape of such pillar, lez, or post at the part encircled cor- 
responding with each other. Each ring or band, or portion of ring or band, 
has on the outside one or more wedge-shaped or otherwise shaped clips, in 
which are fitted wedges secured t» the clips by « nut screwed on a screw, 
placed in a recess or recesses in the wedges and clios, These wedges may 
be cast at one end, and each forms part of a socket which receives one end 
of a square, round, or otherwise shaped piece of wood or metal, which forms 
the side of the bed or other article of furniture ; on the side of the socket 
is a clip, to receive a rail upon, or to which the Ixths of the bed or such like 
parts of other articles are laid or secured, the othcr ends being secured in 
like menner to a rail at the other side, so that the sides of the bedstead, or 
other piece of furniture, do not bear the weight of the laths, mattress, bed, 
or the like hence the sides that are seen may be made light, and may be 
ornamented. The inventor prefers to construct the clips, sockets, and 
wedges of malleable iron, cast iron, brass, or zinc. And where the pillars 
or posts form part of a fence or fencing he employs, instead of the woud 
bar or rail, a bar, wire, or chain, or bars, wires, or chains which fourm the 
bay or Jength between such posts or pillars.—Nut proceeded with. 





Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Glass, Pottery, Cements, Puint, l’aper, Manures, §e. 


1354. W. Greex, Old Ford-road, * Producing black colouring matters or 
prgments."—Dated 2th May, 1863. 

The patentee claims, First, the producti n of black pigments by the pre- 
cipitation of the colouring matter of myrabolanes, galls, Jogwood, tannin, 
and such other materials as are used in the manufacture of black writing 
inks, and in dyeing black, in conjunction with the wordants that are usel 
fer such purpose; and the application of such pigments, when dried. to 
the purposes for which smoke, veg: table, and such blacks are capable of 
heing used, either alone or in admixture with the blacks of commerce, 
Secondly, thes recipitation of the said black p'gments upon or in conjune- 
tion with a basis, ax before described, for the production of soft blacks, and 
the use of the base, when simply stained with these colouring mtters, as a 
black pizment. Thirdly, the use of the before-mentioned pigments as 
water colours, or dried, as described, as crayons or solid ink, : 

1342. T Ricnarpson, Neweastle-upou-Tyne, ond R. livin, Musscborough, 
“ Treating the waste liquor obtained in the preparation of esparto 
grass,” —Dated 28th May, 1863. 

This invention consists in boiling down the waste liquor obtained in the 
usual mode of preparing esparie grass with carbonate of lime or mag- 
nesia, or any metalhe oxide to dryiess, aud in balling the residue, as prac- 
tised in alkali works. The invention fur ber consists in lixiviating the 
black balls obtained, as above described, in the usual way, and in employing 
the resulting liquor for treating fresh quantities of esparto grass, in Neu of 
using fresh alkali. 

1345. T. Jarvis, Earl’s-court, Loudon, “ Obtaining vegetable extvacts,"— 
Date! 28th May, 1863. 

This invention applies more especially to obtaining a concentrated 
extract of malt and hops, and consists in the following treatuwwent :—The 
inventor runs the mash of mait, technically called the wort, into a closed 
pan or vessel furnished with an ayitator, aud containing at bottom a steam 
coil This pan, which for clearness of description he calls pan No. 1, is put 
mW communication with a pump for creating a vacuum turouzh a pipe fittet 
with a stop-cock., It also communicates with snother close pan, No. 2, 
through a separate pipe, and alse through a syphon pipe, both pipes being 
fitted with stop-cocks. Pan No. 2 is similar anu similarly fitted to pan No, 1. 
In pan No, 3, the lastin the series, he places the steam coil at the upper 
instead of the lower part of the pa». — He introduces hops into pan No 1, 
by preference, but they could be introduced into pan No 2. He boils the 
malt and hop liquor in pan No, 1, and draws off the vapovr through the air 
pump. After boiling —say about one hour, more or less—he closes commu- 
nication with the air pump, and rons the contents of pan No. 1 into pan 
No. 2, through the syphon pipe. He then boils in pan No. 2, and, say in 
about an hour’s time, he runs the contents of pan No. 2 into pan No. 3, 
ap) lies heat through the coil, and establishes a communication with the air 
pump completely through pan No. 3, whereby he dries and cools the 
extract, and concentrates it to the degree required. He then removes the 
extract through an aperture provided for the purpose.—Not proceeded with. 
1362. °W. Cuark, Chancery-lane, London, * Manufacture of manure.”— 

communication.— Dated 30th May, 1863. 

This ‘nvention (which relates to a former patent, dated 23rd July, 1862, 
No. 2097) consists in the treatment of lime, saversaturated with urine or 
other liquid to an extent greater than that necessury to kiil it, and so as to 
ab-orb a very large amount of products contained in the urine or other 
fertilising liquid under operation. 


























Cuass 9,—ELEC PRiCITY.—None. 





Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
204. J. A. PICKERING, Outiawls Park, * Covers or capsul:s fur boltles, jars, 
dc."—Dated rd May, 1863. 

This invention consists in the application and use of an elastic or 
extensible capsule of vulcauised or unvulcanised india-rubber, or any other 
suitable elastic material, made in the form of a flat or slhghily concealei 
dise, cup shaped or otherwise, but having a rim or lip of greater thickne-s 
and strength than the body or middle portion of the capsule itself. These 
elastic capsules may be made in va ious ways, as tor example, by moulding 
in a plastic state, in one pieve or mass, and then vulewising, or by forming 
them from sheet india-rubber, in which latter case the thicsened rim may 
be cemented on to the edge ot the capsule, after which the entire article may 
be vulcanised or not as desired. —Not proceeded with. 

1500. F. Potrs awd J. Key. Birmingham, “ Iuprovements in the manufae- 
ture of certain descriptions of iron tubing, and in the means of pro- 
dacing aud appl,ing aa ornamental case to the same.” —Dated 23rd May, 
1863, 

This invention relates, First, to the description of tubes made of sheet 

on, and generally with an unsoldered joint, such description of tubing 

eing intended to be eovered with a thin outer tube of brass; or other metal; 












in the pr of such tubes consist, instead of cutting strips of the 
desired width and gauge from sheet iron, in using iron rolled to the 


1328. A. P. Heananpez and P. B. Caxsry, Bordeaux, France, “ Soap of 
rice."—Dated 27th May, 1863. 

According to this invention, instead of using fats or fatty matters, the 

inventors use fine oils, and, in addition, 35 per cent. of rice flour ; aud, in 





required thickness and width, such strip iron being usually d 
hoop iron The bending of the strip into the tubular form may be 
altogether a subsequent process, or done from the rolls before the iron is 
allowed to get coid, or partly so, by drawing it from the finishing roll 
through a hole, or between the circular jaws of a pair of pliers, in the ordi- 
nary way in which tubes are or may be formed, requirmy or not requiring 
a welded joint. Secondly, the improvements in producing an ornamental 
covering for such tubes (the sate being applicable for other purposes) con- 


sist in forming the design around the periphery of a roll or rolls, the | 
sectional form of which may be a half or other part or segment of the tube 


to be covered. This tube may be of a regui!ar or irreguiar sh»pe in its 
transverse section, and ou the face of the roll or rolls the patentces form 


ornamentet roll or rolis they use a roll, or its equivalent, from which | 


th y derive the necessary internat resistance, the sectional form of the peri- 
phery of this latter roll being thy counterpart of the roll or rolis, for 
imparting the desired design to the outer -urface. The space between 


| the roils may be varied to suit the thickness of tue metal used fur the outer 








case, 

1504. J. Krvessury, Cecil-street, Westminster, ‘ Orchestras."~ Dated 23rd 
May. 1863. 

The object of this invention is to construct movable orchestras, or frames 
of seats for holding musicians, capable of being drawn on and off any stage 
or floor, In most places where orchestres are required they have hitherto 
been fixtures, which, for many reason-, is objectionable. Now this inven- 
tion consists in construct ng frames of seats or p'atforms for holding seats, 
in two, three or more graduated tiers, and in making them to slide one 
within or under the other. The patentee mounts the movable orchestra 
upon wheels or rollers, or otherwise, so that it may be readily propelled 
forward and withdrawn as may be required. One platform only, or two or 
more, may be protruded, according to the number of performers to be 
accommodated, He lodges the orchestra when not required in some con- 
venient recess, say at the back of the staze for instance—for which purpose 
it is shut up to its narrowest compass. In some cases he also divides the 
orchestra across its len th, and connects it when required for use by hooks 
or otherwise. When the parts are di-connected he slides them from each 
other and stows them in lateral recesses, 

1307. W Muir, Manchester, “‘ Machinery for cutting sugar, and for assorting 
the lumps when cut.” —Dated 25th May, 1863, 

This invention consists in cutting loaf sugar by means of an improved 
self-acting combina'ion of circular or other saws, with the slides and other 
machinery to which they and the losf of sugar are conne-ted ; also in 
assor'ing the lumps when cut, and separating the dust therefrom by means 
of a revolving or reciprocating sieve. 

1308. G. Howru, Old Kent-road, London, “ A double-action self feeding 
stamping and priating machine.” —Vated 25th May, 1963. 

In carrying this invention into practi: e, the letters are conv: yed on end- 
less cloth bands, commuvicating wita rollers at the front and back of the 
machine, which are bus in motion by a red and small coy, which is in con- 
nection with an endless screw on the driving shaft at the top of the sides, 
The letters are put under the stamps or dies, aud are removed from them 
by india- rubber fingers attached to metal hands, which are jointed on pen- 
dant arms that receive the movement from cams or eccentrics and strap, 
communicating with the driving shaft, the metal hands being wade to rise 
and fall by cams pressing on side rods to which india-rabber bands are 
attached. The letters are gauged by fences, and are adjusted by metal 
roving fingers made to rise and fall. The stamps are made to rise and fall 
by cams a-sisted by india-rubber bands, and may be suspended by pallis 
without stopping the machine. A swing colour box is employed, with 
screw lock and cylinder working from the driving shaft, from which the 
colour is conveyed to the stamps or dics by soft india-rubber rollers, or in 
perforated cylindrical metal roilers, covered with cloth, dropped in the ends 
of sprit pendant arms, which are moved by concurrent cums, which can be 
varied. The concurrent or union cam is double, the larger dise of which is 
enlarged and diminished to producs the required movement, and the smaller 
disc is diminished to make the cam equal in diameter between the two 
paraliels of a sprit lever. or a pendant arm, which parallel is divided or ret 
out in order to catch the opposite edge of each disc, Tue machine is con- 
structed in sectious, each complete in itself, which may be varied and 
increased to any number, as each section is separately attached to two iron 
bars, which are fixed to the sides.—Not proceeded with. 

1311. E. Went, Glasgow, * Posts or pillars for fences and gates.” — 
nication. — Dated 25th May, 1363. 

This invention relat«s, principally, to the constructing of posts or pillars 
for fences or gates of a number of parts built up or fitted together so as to 
be convenient for the application of straining mechanism for wire fencing, 
or of hinge fittings fur gates, and possessing uvther advantages. In carrying 
out the invention according to one modifivation the post or pillar is com- 
posed of four vertical corner pieces of angle iron, fixed into a stone or iron 
base piece, and fitted with a cap. The base piece when of iron may be cast 
upon the vertical corner pieces. ‘When the post or pillar is for a strained 
wire fence, the vertical corner pieces are disposed slightly apirt, and the 
straining barrels or ratchets are fitted between them. As the straining 
mechynism can be arranged to receive the wires at the opening at any of 
the four faces of the post or pillar, it may be conveniently used at a corner 
or where two, three, or even four lines of fenciag meet. When the post. or 
pillar is for a gate, the hinge, staples, or bearings are fixed to the vertical 
corner pieces, but the boctom or footstep bearing is by preference fixed to 
or formed on the base piece when this iy of icon. 

1314. T. Spurrier, Moseley, Worcester, “ Manufacture of ornamental metal 
cyliaders.”— Dated 25th May, 1863. 

In making cylinders of the description employed for making up into 
fancy boxes cases for flasks, and many other like uses, the inventor first 
forms the cylinder by striking it out of adise of met:l, and afterwards 
placing the cup thus formed upon a mandril, He forces or drives it through 
draw plates antil sufficiently reluced and as itis invariab'y found in this pro- 
cess that the bottom of a cylinder thus produced always remains the thick- 
nes of the disc employed, he ubviates this by striking the bottom up in a 
conical form, instead of flat,and thus gradually reduces the thickness of 
the bottom. He then drives the cylinder through a draw plate with a stop 
at the back which flattens the bottom again to the size he requires it, 
after whic he completes the c 
plates until it is as much reduced as may be necessary. He then places it 
upon asteel mandril, and removes it toa punching press, by which he 
perforates any desired pattern upon it. After this he takes it to a lathe and 
spurs the bead for the cup.--Not proceeded with. 

1317. R. Heywarp, Wapping, London, “ Apparatus for bottling liquids or 
Sor drawing or letting off at the saine Aine liquids from several different 
cashs.” —Dated 25th May, 1863. 

Tu carrying out this inventin the inventor constructs a vess:! of tinned 
plate, or other metal or material, with several short pipes, so that he may 
connect the same with flexible tubes connected at the ends, thus to b+ con- 
nected with the taps of the severa! casks or vessels from which be desire< to 
draw or let off liquids. The liquids from such casks or vessels are thus 
made to flow into the apparatus or vesse! from which they can bo drawn 
or let off by a tap or taps into bottles, or into a bottling machine, or into 
other vessels, and thus he can blend several different liquids with facility.— 
Not*proceeded with. 

1319. J. W. Burtos, S. G. Ruopss, and §. E. Seanor, Leeds, and W. 
Scruton, Liverpool, “ Appuratus for getting couls, &c."—Dated wth 
May, 1853. 

This invention is accomplished as follows: —The inventors begin at any 
given point or points in the pit or mine by piercing the bed of coal or other 
minera's with one or more cutters, having a reciprocating moticn imparted 
by preference by a V or other slide, socket, or sockets, which in turn is or 
are actuated by links attached to a beil crank lever, this later beinz 
actuated by a cam, eccentric, or other suitable motion, which may be placed 
on the secon! motion shaft, The depth or depths of the cut or cuts taken 
in the bed of coal or other mineral may be regulated by the above men- 
tioned cam, eccentric, or other similarand convenient motion. They prefer 
that the cutter or cutiers should be of the gauge pattern, and in some ca-es 
the rasp pattern. ihe cutter or cutters are caused to travel in a direction 
at rizht angles to it, or their planing or cuvting direction or directions, by 
means of a ratchet wheel actuated by preference from the second motion 
shaft, and connected by suitable gearing to the frame carrying tie V or 
other slide, socket, or sockets above named. After each return of the 
cutter or cutters, the ratchet whecl above un .med moves the carrying frame 
or frames so wuch as may be required to present sufficient surface to the 
cutting edge or edges of the cutter or cutters, the operation being repeate! 
until the carrying frame or frames shall have arrived at the farthest point 
silowed by the limits of the machine, which being mounted on wheels is 
then traversed for farther operstions tu another part of the pit by any 
su table gearing. —Not procecded with. 

1520. W. CLark, Chancery-lane, Loadon, “ Inprovements ia appa: atus for 
ruling paper and other materials, either alouz or in combinstion with 
typographical or lithoygraphical printing." —A communveation. — Dated 

2 1865. 
n relates to an improved apporatas for ruling all kinds of 
paper, con-i-ting, First, in mounting a numb roof thin dises onan iron core 
or mandril, furnished with india rubber king, in erder to allow of the 
adjustment of each dise ty suit any obstacle which may be met with from 
any cause. Secondly, in the arrangement of the eylioders and inking 
roJers, whereby to furnish continually and regularly tie quantity of ink or 
colour necessary for ruling. ‘Thirdly, in the arrangement and combination 
of parts for effecting the d: ubie purpose of inking and ruling with the 
siid discs, The invention eannet be deseribzd withow! reference to the 
drawings. 
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the pulation and mixing process, they employ aromatised water, thus 

giving to the soap a softness that has been hithe: to unattamable.— Not pro- 

ceeded with. 

1335. F. R. Pivtz, Frederick street, Hampstead-road, “* Producing ornamental 
surfaces,”"— Dated 25th May, 1863. 

This invention nas reference to the manufacture and employment of oil 
paper, by which a more considerable saving in time and labour is effected 
than by the process at present in use. The invention consists in producing 
upon strong, well-sized paper (by printing or otherwise) suitable patterns or 
devices in oil or distemper colour, and coating or covering therewith the 
articles to be ornamented, the said paper patterns being previously stamped 
or mvistened, and caused to adhere to the surface of the wall or otherwise 
by means of a boiled solution of glue and turpentine, the surface of the 
wood being previously prepared with a mixture of glue and yellow ochre, 
and the whole when dried glazed and Gnished. A thick paste is employed 
for walls, in leu of the above, prepared with the raw or common turpentine, 
1338 G. Gorn, Birmingham, ‘* Improvements in gas burners and in gas 

furnaces *— diated 2th May, 1863. 

These improvements in gas burners consi-t in constructing them in the 
following manner :—The patentee takes a circular disc of sheet copper of a 
diameter equal to about the height of the burner to be made, and having a 
hole in its middie a little less than the diameter of the finished burner. rie 
makes a series of radial corrugations in the disc, by making which the 
metal is gathered up around the central opening. In this way he gives to 
the corrugated dise the general figure externally of a cylinder, the lower 
end of the cylinder being plain or tube like, a series of corrugations sitting 
in from the said plain end, and gradually weepening towards the other end, 
Where some of them approvch so near as almost to touch each other in the 
axis of the cylinder, He fixes the corrugated cylinder on an open tube of 
brass or other metal to form the complete burner, and by means of a stop 
cock inflammable gas is admitted near the bottom of the ssid tube. The 
yas in rising mixes with air, and the mixture issues from the top of the 
burner in the form of a series of radial sheets, where it is ignited. Atmo- 
spheric air ascends in the radial spaces between thove through which the 
yas rises, and there is thus produced alternate sheets of air, and a mixture 
of air and gas. The gas rises in those portions of the corrugations which 
open into the cylinder, and the air rises in those portions of the corruga- 
tious which open outside the cylinder iuto the atmosphere, The combustion 
of combustivie gas by means of a burner of the kind described produces a 
very intense heat. The improvements in gas furnaces are as follow: — He 
fixes the burner desciibe’, or other burner, at the bottom of a vertical 
tube of fire-clay, which is bulbous internally at top, and has in the lower 
part of the bulbous portion prejections on which a crucible can rest. The 
said tube of fire-clay is supported in the axi< of a vertical hol'ow spindle of 
sheet iron lined with fire-clay, The said cylinder is fixed upon a sheet iron 
disc, through which the top of the burner projects slightly into the tube of 
fire-clay. The said cylinder is closed at top by a fire-clay slab, having a 
central openin: closed by a ring and plug. A chimney opens into the side 
of the cylinder near its bottom, and exte.ds upwards about 5't, or more, 
according to the draft required, When the gas is ignited the flame 
ascends within the tube of fire-clay, heating the crucible supported at iis 
upper part. The flame then dese nds outside the sail tube, a d the pro- 
ducts of combustion pass off by the chimney. The contents of the crucible 
may be inspected by removing the plug at the top of the furnace, and by 
the removal of the ring in which the plug fits the crucible may be introduced 
into and removed from the furnace. In large furnaces one large burver, or 
a series of small burners, may be employed. 

1343. F. Asunourns, Peckham “ Apparatus for pressing, smoothing, and 
Jinishing garments.” —Dated 23th May, 1863. 

This invention relates to a novel construction or arrangement of parts 
whereby the smoothing iron employed for the purpose of pressing, smooth- 
ing, ad finishing garments or parts of garments may be treated by the 
flame of gas and the gaseous products of combustion carried away, so as to 
prevent annoyance and inconvenience to the operatives, The First part of 
the invention consists in adapting to the smeothing iron a flexible tube, 
whereby the gaseous products and smell arising from the combustion of the 
yas may be conveyed away from the smoothing iron. The next part of the 
invention relates to the mode of mounting the smoothing tron. This 
instrument is attached to one end of an arm which passes between two 
pairs of antifriction rollers, so that it may be drawn in or out in a hori- 
zontal direction with facility. These rollers are mounted in a frame which 
turns on a vertical pin or stud, so that by the combination of the mm and out 
motion of the arm, and the horizontal swinging motion of the frame, the 
smoothing iron may be passed in any direction over any part of the work- 
table, the smoothing iron itse!f also having an irdependent motion on a 
pin or stud at the end of the horizontal arm. The work to be operared 
upon is placed upon a sleeve board, which, being hinged, is capable of roil- 
ing and falling in a vertical direction when acted upon by a treadle 
beneath, and also of turning on a fixed central pin in a horizontal direction, 
1347. W. NeepuaM and J. Kite, Vawrtoll, Surrey, “ Expressing liquid and 

moisture from substances, de.”— Dated 28th May, 1863. 

This invention cousists in the introduction of steam, whether ordinary 
or superheated steam, into the filter chamber, bag, or cloth in which the 
material to be acted on is p'aced or f reed, for the purpose of pressing, or 
assisting in pressing, the liquid portions though the filter bags or cloths, 
and thus separating them from the solid portions. The same applies alsu 
to filtering liquids. —Vot proceeded with. 

1351. J. J. Poren, St. Quentin, France, “ Accelerating the draught in fure 
naces.”—Dated 26th May, 1863. 

This invention consists in causing the smoke and products of combustion 
to enter a pipe, flue, or conduit, which is made to pass through or is other- 
wise heated by the fire itself. The portion of the pipe so heated causes the 
acceleration of the draught. 

1353. R. Barker, Grafton-road, Upper Hvlloway, “ Matches.”"—Dated 20th 
May, 1863. 

This invention consists, First, in making the splints or stems of vesu- 
vians of pipe clay, or other argilaceous marerial which may be fired or 
kilned, and at same time retain sufficient strength in itself for the purp se 
of the match or vesuvian. The mventor moulds steas or splints of pipe 
clay in suitabl: moulds, and of the proper length for two lights—that is to 
say, they are furnished with the igniting mater al at each end, Instead of 
moulding them sin-ly, they may be moulded a number at a time, and 
united end to end in sticks, a partial severance being made between each, 
so that they may be readily broken asunder after kiluing or burning; or 
they may te moulded by expressing them through holes in a box or 
chamber.— Not proceedet with, 

1355. J. H. Jounson, Lincola's-inn-flelds, London, * Preparation of lubri- 
cating materias,’—A communication, — Dated 20th May, 1865. 

This invention relates to a new iubricating material suitable for the axles 
of railway carriages, and for the working or rub»ing parts of machinery in 
general, and consists in the admixture with oils or grease, or with oils 
and grease or fatty matter, of water in different proportions, according asa 
solid, semi-liquid, or liquid lubricant is required. In order to facilitate the 
admixture or incorporation of the water with the oil or fat'y matter, pro- 
toxide of calcium is dissolved in the water until the latter is thoroughly 
saturated, in which state it is commonly known as lime water.—WNot pro- 
ceeded with. 

1356. F. Parureav, Paris, “* Manufacture of cardboard bores or receptacles.” 
—Dated 2th May, 1863. 

This invention relates to an improved and economic mode of making 
cardboard or paper boxes or receptacles fur articles of various kinds, and 
con-ists in first stamping from a sheet or strip of cardboard or payer, 
slightly moistened, a number of cups or capsules, of any desired shape and 
size, by means of a plunger and dic or matrix, or other suitable contriv- 
ance, the plunger or the matrix g worked by any convenient form of 
press, the plunger being provided with a projecting collar, which, on coming 
in contact with the upper edge or lip of the die, severs or cuts off the cap- 
sule so formed from the sheet, or the same operation may be effected by 
other suitable covtrivances. The bottom and sides of these capsules are, 
consequently, formedjin one entire piece, and in order to manufacture boxes 
or covered receptacles a lining of cardboard, or «ther suitable material, is 
secured, by means of cement or otherwise, round the interior surface of the 
s.des of the capsule, and projects or stands up some distance above the ed.e 
of the capsule itse'f, so as to form a support upon which the lid of the box 
may be fitted, such lid consisting of a second capsule of the same diameter 
as the fir-t, but without the inner lining. 

1369. A. V. Newton, Chancery-lane, London, “ Marline spikes." —A commu 
nication. — Duted Let June, 1565. 

This invention consists in the arrangement of one or more cavities in the 
surface of a marline spike in such @ manner that, when the point of the 
spike is passed throuvh a rope, the end of the strand can be passed through 
the opening before the spike is withdrawn, and thereby the operation of 
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splicing ropes is y 
1373. A. Inuinewortu, Halifax, “ Boots and shoes, &e.”—Dated 2nd June, 
1862. 





This invention consists in placing a wood sole, or a layer of any suitable 
kind of wood, betwixt the leather inside and outside, which is secured 
thereto by rivetting or nailing, without the a‘d of sewing, And in seme 
cases the outside only extends part way on to the wood se e, the rem ining 
portion being covered, or partly so, with iron or other suitable material, 
1374. J. H. Barervey, Halifax, The applicotion of leather in the manufac- 

ture of gentlemen's scarss and ties.” — Dated 2nd June, 1963. 

This invention consists in the adaptation of leather, or of leather inter- 
mixed with silk, in the manufacture of gentlemcn’s scasis or ties. —AVut pres 
ceeded with. 
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1376. D. Witson, Wandeworth-common, and FE. A. Cowper, Great George- 
street, Westminster, “ Presses.” — Dated 2nd June, 1863. 

In carrying out this invention the pa‘entees employ frames or carriages 
meunted on wheels, and arranged to run upon rails into and out of the 
press. The stacking is performed when the carriage is out of the press 
and usually when the press is in action f-r another charge. The pre=s being 
at liberty, the carriage, with the charge stacked upon it, is run in an 
pressed. Similarly, whe» the pressing is complete, the carritge and charge 
fre run out of the press for the charge to be unstacked, the press being 
thus at once set at liberty to receive another charge. 


1330. F. H. Letane, Paris, “ An improved ruling and printing machine.” 
— Dated 2nd June, 1863. 

This invention is chiefly anplicable to cylinder printing machines with a 
circular movement, and is effected as follows :—A shaft is provided with a 
series of rundles with circular spaces of brass and type metal cast on the 
points, and with a hole in the centre, so as to allow the introduction of the 
shaft on which they are placed, and also the proper dimensions to be given 
to the ruling or lines, An inking apparatus is used composed of severa 
rollers or cylinders of gelatine or iron, with alternate c reular motion on an 
arboor with double cross furrows or threads, the said rollers being inked by 
means of a semi-circular res rvoir pressing the last cylinder by means of : 
regulating screw. The said inking apparatus my be applied to all ma 
chines with an engraved relief or sunk cylinder for printing e:ther fabrics, 
paper-hangings, fancy paper, paper sheets, and envelove paper. The prin'- 
ing of these lines or drawings is produced by the a'ternate or continuous 
touch or descent of the above eylinders on the sheets of paper previous to 
their being knocked off.—-Not proceeded wi'h. 











Tue Armstrona AND Wuitworth Guys —The Ordnance Select 
Committee have recommended that the grip at the muzzle of the 
Armstrong breech-loading guns shall be ground out, as the recent 
action at Kegosima has confirmed the experience gained by the 
experiments at Newhaven, of this being the principal cause of the 
frequent explosion of the Armstrong shells at the muzzles of the 
110-pounders. This alteration will greatly lessen the severe jar 
which is thrown upon these guns through the projectiles being 
detained when at their highest velocity. In the case of the 12 
pounders the damage caused by the grip has been obviated by 
cutting off the muzzle. The Armstrongand Whitworth Committer 
hope to commence their trials with the rival 12-pounders this week. 
Oue of Mr. Whitworth’s guns has already been sent to Shoebury- 
ness, and the rest will soon follow. His three guns are made out of 
solid blocks of steel. Armstrong's six 12-pounders, viz., three 
muzzle loading shunt rifled, and three breech-loading polygroove- 
rifled, are also of steel, but finished with a thin trunnion und breech, 
coil. 

Tue Wexsn Coat ano Tron Trapes.—The Newport correspon 
dence of the Colliery Guardian states that the coal trade of tha: 
district has had another impetus through the aynouncement. tha! 
Mr. Rhodes, proprietor of the Risca collieries, has received th: 
Royal Mail Company’s contract for 1864. It will be remembere: 
that twelve months ago the contract was removed to Cardiff, anc 
Messrs. Nixon, Taylor, and Cory, Messrs. Powell and Sons, an 
Messrs. D. Davis and Son, have supplied the Mail Company during 
1863. For years previously the contract had remained with th 
Risca collieries, and the Aberdare coal did not suit the Mail Com 
pany so well as the Risca coal, and the former did not stand stacking 
so wellin hot climates. There were other disadvantag:s connecter 
with the Abercare coal, and these circumstances have, no doub, 
influenced the Royal Mail directors to return to the Risca collieries 
for their supply. The tender accepted is for black vein coal 
but itis believed that Mr. Rhodes will also get the contract for 
the rock coal. It has been generally agreed that the application o! 
the house coal colliers for an advance of wages should be granted, 
There is every reason to believe that the coal merchants will deter 
mine upon an advance of 6d. in the price of coal, consequent upo 
this rise to the men, ‘Theiron trade is remarkably brisk, and quota 
tions are gradually going up day by day. Tire Ebbw Vale Company 
are preparing to put additional furnaces in blast, and Messrs. G. E 
Bevan and Co, are also making the necessary preparations to light + 
second furnace at Golynos. ‘The emigration movement continues to 
drain the district of some of the best men, and scarcity of hands is 
quite aconmon complaint, It is hoped, however, that increased 
wages and regularity of employment will check the movement fo 
the future. At Cardiff, the activity in the steam coal trade is 
great chat no ordinary difficulty is found in meeting the demand 
Every coal styge at the West and East Bute docks is oecupier 
night and day, and if the present demand continues for any 
length of time, and there is every reason to believe tha’ 
it will, the new dock will be required before the foun- 
dation stone is laid. There is an excellent inquiry for al 
descriptions of steam coal, and prices are maintained with a firmnes: 
which bespeaks a further advance in quotatious. Since the improve 
ment in the steam coal trade has commenced, the Rhondda Valley 
has made rapid strides in commercial progress, and it is pretty 
evident that it will equal the Aberdare Valley in progress befor 
long. Messrs. Coffin and Co., and other firms who have collierie 
in the valley, are sinking additional shafts, and the Aberdare 4{t 
vein is already werked in several places. The Taff Vale Railway 
Company, seeing the growing importance of the valley, have been 
running passenger trains on their Rhondda branch for a consider- 
able time, aud the quantity of coal brought down over the branch i+ 
enormous. The South Wales and otber railway companies ar 
aiso preparing to make a railway communication from Swanse: 
and Neath to the Valley. In the house coal trade there is ai 
average amount of business doing, and the collieries are wel 
employed. ‘The iroumasters have received large orders of late 
and prices are going up. It is very probable that the men wil 
apply for a further advance in wages before many weeks are over 
aud there is no doubt that the reason buyers are so pressing to get 
their orders accepted, is that they expect this movement. In th 
Swansea district there are many furnaces yet idle which formerly 
were in active operation, and which added many hundreds of tons 
weekly to the aggregate quantity produced, while there are othe 
makers Who could inerease their stock, did cireum-tauces justify 
Takev as a whole, the iron trade of the district has recovere: 
very much of the prosperity which it enjoyed some tive or sia 
years since, and several of the principal works are taxed to the 
utmo-t to keep pace with the demand which continues. Prices hav. 
rapidly risen, and are still firmly maintained, with every prospec 
of another advance, und it is confidently expected that railway bar 
will shortly be quoted at £8 per ton in Wales. A good deman 
stillexists for exportation, the Continental States, and also the 
Amvrican markets, being in want of large supplies. With respect 
to the coal trades, both steam and house are exceedingly brisk, th: 
collieries yielding over average quantities, and with such large eon 
sumptive demands an inereased price is asked for and obtained 
In connection with the Aberdare steam coal trade of the porto 
Swansea, an event, pregnant with greatcommercial advantages, ba 
taken place during the past week. During the last three or four year: 
the port of Swansea has rapidly progressed, ane, under the fostering 
careand julicious management of the Harbour Trustees, has dont 
much to develope the vast mineral resources of the district. New 
lines of railway have been opened, coal drops erected, and th 
shipping facilines generally increased; still the port on the on 
hand and the colliery proprietors on the other laboured under one 
great common disadvantage, Le, a narrow gauge system of railway 
into the Aberdare and Merthyr coal districts. It is a well know: 
fact that hundreds of narrow gauged coal wagons are locked up i 
the middle and eastern parts of the country which have never foun 
their way down to Swansea and the other western ports, and th: 
whole of the coal traffic has been carried on in broad-gauge wagons 
This state of things will soon cease to exist, and the large colliery 
proprietors of the Aberdare district will soon tind another outlet fo: 
their mineral products upon equally advantageous terms as at Cardifl 
aud Newport. A narrow gauge engine traversed the Vale of Neath 
Jine from Swansea to the Middle Duffryn Colliery, Aberdare, and 
the barrow gauge route will be opened for mineral tratlic in the course 
of a few days. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 


Tne Iron Trape or ton Past Weex: Unchanged Confidence of 


Tone: Probable Advance in Prices — Tue Pia tron Vrape: Ad 
vancing Rates Slightly Decline in the Demand — Tue Norta Star 
rorpsuire Tron ‘rape: Sriskness — Price or Copper Apvaxcep 
—Exprecrep Apvance In Tin—THeE Coat TRADE: Great Activity: 
The Lubour Difficulty —'Tue Norta Starrorpsutre [ronstone 
Sevens anp tae New Canat Tartrey — Miners’ Demonstration— 
Orner Mixinc Irems ~ Tue General. Trapes: Present Quictness 
—Tne Bieutvenam Gun Trape— Borer ExrLosion—MEETING OF 
THE Bramincuam CuambBer or Commerce — Boarp or Trape Re 
TURNS: Diminished Exports and Increased Imports during Novem- 
ber: Ritrospect of the Year's Exports and Imports. 
Tue state of the iron trade has been little, if at all, varied from its 
condition, as reported in our last. On ‘Change yesterday, in Bir- 
ningham, and on Wednesday, in Wolverhampton. the tone adop‘ed 
by sellers was remarkably firm and unyielding. Buoyancy was the 
leading feature of the market, and not the slightest disposition was 
shown to take orders at less thau the rates which have lately ruled. 
On the contrary, the impression was general that prices had not yet 
nearly reached the maximum point. It was thought, and confidently 
‘vowed, that the elasticity of the market was such as would warrant 
the assum) tion of the greatest independence for the present, and th 
udulgence of the most favourable anticipations for the future. And 
hese hopes are not contined to the immediate future for it is 
iverred by experienced members of the trade that it is near t 
impossible that the upward movement in prices can receive 
tcheck for a long period to come. In the bezinning of the 
vear just expired Staffordshire bars were realising £7 a ton 
Now they fetch £9 10s., and hoops, sheets, and plates have 
isen in proportion. Such an advance as is here indicated is indeed 
tnusnal, and the fact is the more striking when it is remembered 
hat it is not the result of a gradually progressive movement. but of 
+ movement which may almost be characterised as spasmodic. Not 
much business was done in pigs. This was probably the result of the 
wtive trade which has recently been carried on in this commodity ; 
ind it was alo due to the fact that slight advances upon the rates 
weviously ruling were demanded, The Workington Company, for 
instance, were asking 5s. a ton more than the prices at which they 
ial hitherto sold. The present state of the labour-market in the coal 
trade evolved much discussion, and large testimony was given to the 
sreat inconvenience which the strike movement amonz the eolliers 
8 causing at many of the principal ironworks of the district. In 
ome instances the works are almost at a standstill for want of fuel. 

In North Staffordshire the iron trade is very brisk, and all the 
vorks are full of orders. A meeting of those engaged in the trade 
f that district was held at Stoke-upon-Trent yesterday, 

On Friday last the price of copper was advanced £5 a ton, making 
tough cake and tile £108; best selected, £111; and plain fire-box 
lates, £117 10s, a ton; and yellow metal sheathing, sixteen ounces 
ind upwards, 10d. ; ordinary sheets and rods, 10d ; and composition 
itils, 124d. a pound. ¥ 

It is thought that a further reduction in the pric? of tin is not 
improbable. The present standard is as follows :—Refined, £105 to 
€107; and common £103 to £104. 

Coal is still in active request; so tauch so, indeed, that the wants 
f buyers cannot be supplied. The Christmas holidays among the 
‘olliers have, of course, expired, and work has, therefore, been 
wetty generally resumed. What, however, with the disinclination 
the men to work at the beginning of the week, aud what with 
the general spirit of discontent which pervades the labouring popu- 
lation of the district, the position of the coalma.ter is, at present, 
ittle, if at all, superior to that of the ironmaster. Encouraged by 
‘he success of other bodies of workmen, and actuated by a desire t» 
set that in one part of the week which will enable them to spend 
the remaining part in idleness, without the necessity of encounter- 
ing want, the miners are availing themselves of every opportunity 
that does and does not present itself to harass their masters. As an 
ustance of the manner in which this spirit is fostered we append 
the following address, which was recently issued by one of the many 
‘committees who now direct the affairs of the men of the South 
Staffordshire district -—“ Fellow-miners,—We, the miners employed 
u Mr. Thorneycroft’s (Bradley) colliery, deem it our imperative 

uty to remind the public generally that, knowing that some of the 
olliers of this neighbourhood are receiving 64. per day more than us, 
‘ud regarding our labour as being as valuable as theirs, we called 
the attention of our master to the question by notice, which termi 
vated on the 26th of December. A deputation waited upon our 
naster to discuss the question, and we are sorry to say that he 
refuses to comply with our wishes. Such being the case, we think 
hat if we were to continue working under the price of our neigh- 
yyurs, they would regard it as insulting them. We therefore 
arnestly solicit your assistance in the good cause of Right against 
Might —Yours respectfully, on behalf of the Committee, . 
Monations will be thankfuily received by ” Acting upon 
he resolve here expressed, the men of the colliery turned out to 
the number of four or five hundred. This was at’ the end of last 
week, On the same day, however, the coalmasters determined to 
rrant a rise of 3d. a day to the men of the South Staffordshire 
listrict. generally ; and, learning this, the discontents resolved to 
‘emain on at the present rates for a fortnight longer. What course 
hey will adopt at the expiration of that period remains to be seen. 
in this instance we have a fair example of the mode in whicha strike 
3 now conducted in this district. The mass of the colliers, though 
wetty firmly welded together in sentiment by a common interest. 
ieveriheless rarely act together in one single movement. They 
refer to move in sections. But this, perhaps, is in a great 
neasure caused by a want of uniformity in the weges given at the 
liffereut collieries. The men of one colliery learn that the men of 
nother colliery are earning larger wages than they themselves are 
setting. Marshalled by the moving spirits which are found in 
very larze body of men, they demand of their master that they 
hall be placed upon an equal footing with their fellows. Their 
demand is met by a firm refusal, and then follows the strike. The 
trikers depute certain of their number to canvas the other parts of 
he district for support. Their appeal is willingly met; and according 
o the extent to which the liberality of the subscribers continues. 
ind the firmness of the master diminishes, so isthe event. As will 
ve seen above, this conduct of the men is contined to no one instance 
Jn Friday Jast ata meeting of the thick coal masters, held at Dudley. 
t was resolved to advanee the wages of the colliers in that district 64. 
i day, aud to raise the priee of coal bd. to Is. a ton. On the same day 
he masters west of Dudley agreed upon the following list of prices Pie 
test thick coal, 15s. 3; common, Ils. ; lumps, 10s. ; and tine slack, 4s. to 
7s. Black coal, 8s. 6d.; heathen coal, 145.3 lumps, 10s.; brooch 
‘oal (all one way), 10s. 6d.; Kibblets, 7s. Gd. and screenings 6s a 
on at the wharves. This list will rule from the 18th inst., when 
dso the wages of the thick-coal colliers will be advanced from 
ts. 6d. to 5s. a day, and those of the ironstone getters from 3s. 3d to 
is. Gd. aday. The argillaceous ironstove of the district will take a 
corresponding advance, 

The Quarterly Meeting of the North Staffordshire Ironstone 
Sellers’ Association was held on Tuesday, at Tunstall. The meet 
ing was well attended, The trade was reported to be in a prosperous 
‘ondition. ‘There was a large demand for ironstone, and no ditliculty 
had been found in realising the prices fixed at the special meeting in 
December, viz, puddling mine, 18s. 6d.; chalky mine, 16s. 6d. ; 
earmel row, rusty, brown, or burnt wood mines, 16s; red mine, 14s: 
and bassey mine, 13s. 64. A good many orders lave been received 
or the present quarter, and the general feeling of the meeting was 
that the trade would maintain its present position for some time to 
come. Thechsirman referred to the aunouncement made, a few 
weeks back, by the different canal companies of their intention to 
alter the weight of goods carried on the canal from 2,400 lbs. to 
2,240 lbs. the tou, and stated that it had been found that ironstoue and 












































raw materials were not included in this new tariff. This ainounce- 
ment was received with satisfaction by the meeting. 

A great demonstration in connection with the Willenhall Lodges 
of the Miners’ National Association was made at Willenhall on 
Monday last Upwards of two thousand miners paraded the town 
ind neizhhourhood and then took tea together. Ata meeting after- 
wards held, Mr. J. G. Harper, proprietor of the large Albion Lock 
Vorks, presided. In the course of a long address he said that he 
helieved that the object they had in view was a legitimate and laud- 
thle one. (Hear, hear.) He believed that, like sensible men, they were 
striving to accomplish a legitimate end in a manner which would 
iothem credit. They all remembered the sights which in their boy- 
hood were to be seen during the prevalence of a strike. He (the 
speaker) remembered, some twenty-five years ago, he was nearly 
frightened out of his wits by a body of colliers going from Bloxwich, 
hy way of New Invention to Bilston, to get what they called their 
“rights.” Did they act as the men now before him had 
ected? Did they first take a comfortable cup of tea, and 
hen listen to addresses from their fellow-men? No. Each 
nan ‘carried a staff in his hand, the avowed object of which 
vas to create terror on the part of the masters. That was not the 
‘bject of those before him, neither was it their manner of attain- 
ing any object. (Hear, hear,” and cries of “No, no.”) It 
had been wondered why he, as an employer of labour, came there 
to countenance: a gathering whose object was said to be that of 
»btaining undue influen:e over their masters. But he did not believe 
that such was their object. (Great applause). The object of the 
Miners’ Association aimed at the better protection of labour. (Hear, 
hear). What common-sense man could object to that? Another 
object was the prevention of loss of life among the miners as a class, 
Who buat fools would object tothat? (Hear, hear). The day had 
yissed when men supposed that master and enemy were synonymes. 
<Hear, hear.) He hoped also that the day had gone by when 
nasters believed that the men were their greatest enemies. (Hear, 
hear.) The best way in which each class should endeavour to 
secure their rights was to have proper sympathy foreach other, and 
to understand each other. The best way was to do as Mr. Harrison 
lid with his colliers at Browrnills the other day—to meet each 
‘ther fairly face to face, ans to temperately explain what was 
wanted, and what would be conceded. The chairman made some 
further observations of a similar charicter, aud was followed by 
speakers setected from among the operatives themselves, 

On the night following that upon which the above proceedings 
took place a scantily attended meeting of miners was addressed in 
Wolverhampton by one who, though not himself a miner, has taken 
an active part in connection with the National Association. Judging 
from the frequent marks of approval accorded to him during the 
evening, he may be supposed to have pretty faithfully expressed the 
sentiments of those to whom he spoke. He commended the Asso- 
ciation to the support of his hearers, and pointed out the circum- 
stances which rendered the present the most suitable time for in- 
sisting upon better wages. The colliers were asking for no more 
than what they were entitled to have, and for no more than others 
had obtained. They ought to have it; and if he was charged with 
making the miners discontented, then he charged Cobden and Bright 
with the same offence when they made the people discontented with 
the Corn Laws. He then told them that the drunken habits of the 
colliers was a strong argument against them, and was at the root of 
the system of butties paying them jn drink instead of woges. 
Chey were getting better, but they must be careful. He then 
proceeded to support the statement he had made, that the colliers 
asked for nothing more than had been given to other people, and 
juoted the Ten-hours’ Factory and the Bleachers’ Eight-hours’ Bill 
as precedents for the proposed Miners’ Eight-hours’ Bill. But the 
miners could not get their bill because of the number of members 
of Parliament who had an interest in mines. If the House of 
Commons refused to pass their bill next session, he would recom- 
mend them to do with the Commons what the Commons did with 
the Lords when they were obstinate—stop the supplies. If all 
the miners of the country played only a fortnight, all the mills, the 
locomotives, aud the steamboats would be stopped, and there would 
be a national bankruptcy. The lecturer then evidenced that the 
miners were as much entitled to an educational bill for their 
children as were the factory operatives. If the miuers’ children grew 
up ignorant, they would grow up slaves; they must have them 
edueated, aud must have them up the pit. 

The adjourned inquest upon the bodies of two miners, to whom 
alone out of the eleven injured by the accident atthe Swingle Hill 
Colliery, near Loughton, on the lst of November, resulted fatally, 
was held a few days since. Several witnesses, including the two 
doggies of the pit, admitted that the men were using uaked candles 
in foul workings, and Mr. Wynue, the Government Inspector of 
the district, thought that great carelessness had b2en shown by 
somebody. He also proved that on the 23rd of November he found 
the miners working with unlocked lamps within a foot of the scene 
of the explosion. The jury reurned a verdict of accidental death, 
but censured the general management of the colliery, and expressed 
an opinion that the accident was, in a great measure, caused by a 
want of care and precaution. 

On Monday night two men were ascending a pit sbaft at the Ward 
Colliery of Messrs. Bagnall at Bloxwich, when the rope broke, 
and the men falling to the bottom of the cage were crushed and 
killed, 

The Llanrbidian Bituminous Colliery Company has been consti- 
tuted with limited liability, having « capital of £100,000, in shares of 
£5 each, to work ten seams of highly bituminous coal of theaggregate 
thickness of 42ft. llin., besides an abundance of clayband ironstone 
situated in what is considered to be the richest ironworked mineral 
valley in Wales, 

The general trade of the Midland district is quiet; in fact, busi- 
uess, broken in upon by Christmas, has scarcely again begun, for 
stock-taking, the repairing of machinery, and other like matters, 
have recently almost wholly occupied the attention of the manufac- 
turer. The factors’ travellers are all at home, where, for the next 
few days, they will remain ; and the country orders are as yet, there- 
fore, few and small. There are, however, st:fficient orders in hand 
to keep makers on for a time, and by the beginuiug of next week all 
of them will probably be again in full operation. Ln the last quarter 
of the year a very large amount of business was done in the district, 
snd trade was so steady throughout that the results must have been 
satisfactory. It is thought that, speaking generally, the hardware 
rade of the year just closed has uot been equalled for many years 
past. 

. Contrasting the condition of Birmingham gunmakers with that of 
workmen in Belgium, the comparison is all against the former. A 
letter from Liege states that there has not been for a long time past 
so great « demand for fire-arms in that town, Agents from several 
foreign Governments, particularly the Italian Government, are now 
essing the Liege mauufacturers to complete their contracts. It is 
thought by some that the greater cheapness of labour at Liege ex- 
plains this contract between the trade of the two towns; but a mer- 
thant, writing to one of the Birmingham local papers, says that tho 
principal reason for this state of things will be found in the fact that 
directly the working gunmakers of the English town knew that a 
large order was iu the market they demanded wages such as their 
employers were fain rather to decline the order than to give. 

Mr. Fenley, of Worcester, has patented a lock which, he asserts, 
t is impossible to pick, and which cannot be destroyed by an explo- 
sion within it of guupowder, He calls it the “ Adytic Retainer 
4OCK. 

On Monday last, as several miners were preparing to go down 
one of the pits in the Burroughs Colliery, near Wordsley, in Wor- 
cestershire, worked by Messrs. Harris, Parish, and Pearson, one of 
the boilers exploded. It was shattered into eight or nive parts, 
which flew in all directions, carryiug with them a great mass of the 
masonry. ‘ihe back part of the engine was torn away, and the roof 
lifted up and destroyed. The top of the stack was knocked off, 
and the bricks of the building were scattered for many yards around. 
The engineer was in the house at the time of the explosion, but 
he, and others who were close to the spot, were happily uninjurede 
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From particulars supplied to us by Mr. G. B. Marten, of Stour- 
bridge, we gather that the boiler was one of two balloon boilers. It 
was 12ft. in diameter, and had been thoroughly repaired only a 
short tine before the explosion. The feed pipes were clotted with 
ice, and the boiler becoming sbort of water burst either because it 
became weakened by overheating, or because the ice melted in the 
feed pipe and allowed a sndden entrance of water on to the hot 

lates. Although the boiler was an old one it was in fair condition, 
arnt been carefully repaired and possessing proper stays. It was 
usually worked at only four or five pounds pre-sure. To prove 
that the feed pipes were clotted before the explosion, Mr. Marten 
mentions that he found one of them quite full of ice. There were 
about 120 men near the boiler at the time of the explosion; but 
fortunately they were altogether in the hovel discussing whether or 
not they should descend the pit that morning. Ordinarily they 
would kave been standing close to the boiler waiting for their turus 
to go down ; but the well-known disinclination of the miners to work 
upon a Monday was doubtless the meaus on this occasion of saving 
their lives and limbs. 

The ordinary monthly meeting of the Council of the Birmingham 
Chamber of Commerce was held on the 3ist ult. The Vice-Presi 
dent informed the Council that the Post Office authorities had 
acceded to the transmission of certain metallic articles properly 

rotected by the patter post. The council also adopted the follow- 
ng resolution :—* That it is important that all samples of metals. 
not dangerous, and properly protected, should be permitted 
to pass through the Post Office; that al! samples should be conveyed 
at book-post rates; and that the deputation from this chamber tu 
the next annuii meeting of the Association of Chambers of Com- 
merce of the United Kingdom be instructed to take steps with a view 
to calling the attention of the Post Office authorities to the subject.” 
A communication from the Board of Trade showed reductions in the 
Customs’ duties on various articles imported into tho Papal states. 

The Board of Trade accounts for the month of November, recently 
issued, disclose a condition of commerce which will be understoov 
by the statement that the exports diminished in value as compared 
with the preceding month from fifteen millions to twelve millions 
and three-quarters ; while the imports rose from eighteen millions 
to twenty millions and a quarter, and the shipments of bullion and 
specie exceeded three millions against an importation of considerably 
less than two millions. The value of British produce and manufac- 
tures exported in October amounted to £15,(/82,332 against 
£9.810,835 in the corresponding month of last year; and 
in November the total of the same was £12758 323, against 
£9 761,510 as compared with last year. Therefore there was au 
increase of three millions, which we find to have takeu place chiefly 
in, among other commodities, arms, machinery, cast and wrouglt 
iron. So far, however, as machinery was concerned, the downward 
movement affected only steam engines, the value of the exports of 
which fell from £195,224 to £130,192, as compared with the corre- 
sponding month of last year. ‘There was an increased exportation 
to France and Russia, but the shipments to all other countries, and 
especially to Spain, India, and Australia, show a material decline. 

n respect of other machinery, there was an advance from £235,688 
to £238,474. consequent upon increased shipments to Belgium, Hol- 
land, and the Hanse Towns, Russia, and Spain. Fire-arms show a 
fall in value from £187,149 to £103,393, the amount being far below 
the exports of the corresponding period of 1861, In cutlery there 
was a rise from £15,119 to £27,567, an increase spread over the 
exports to France, the Hanse ‘l'’owns, Russia, India, Australia, 
South Africa, British America, the United States, Cuba, and Brazil 
Heavy hardwares rose from £29,215 to £34,521, though the increase 
was confined to the trade with France, Holland, Spain, India, 
British America, and the United States. In the export of the 
lighter and wore importaut hardwares there was an advance from 
£274,588 to £311,186, extending to every country except Frauce, 
Spain, Russia, South Africa, British America, and Buenos Ayres, 
but most conspicuous in the shipments to India, Australia, and the 
United States. Plate, plated ware, jewellery, and watches fell from 
£44,806 to £38,788. The exports of metals were in value as 


follows :— 
Montu or NovEMBER. 
1861. 1863. 
Pig and puddied iron .. .. £77,v06 ° e- £11975 
Bar, anzle, holt, androdiron., 140,962 . ee 223,825 


o4 





Railway iron .. .. .. 2. 134,062, 


eee ° . 26 90 
Iron castings .. .. oc se . ee 51.4565 
Iron hoops, sheets, and plates . we 140,031 
Wrought iron .. .. oe « ee ee 162,435 
Old iron .. .. ie . 2,2-9 


Steel, unwrought .. 
Copper, unwrought.. .. 





~ wrought, aud 
yellowmetal .. .. .. «. ee 163,228 
ae ee ° 19,461 
ea eee o- 62,682 
Tin, unwrought.. .. .. ee 21,384 
We ONES 5. cs ce ce ee ee 76,314 
Zinc ws. .. o. =: 5415 11,660 





The exportation of steel to a larger amouut than pig 
iron is a great fact in the history of the iron trade, and has, we 
believe, never occurred before. ‘I'he large shipments of last month 
were due aimost entirely to the execution of orders of unusual 
magnitude for the United States; the increase in all other direc- 
tions being to the extent of only a few hundreds of pounds. There 
was a diminished exportation of pig and piddled iron to Holland 
and Russia, but to other countries there was an increase. The 
increase in. bar and rod iron was confined to the exports 
to the Hause Towns, Italy, Brazil, America, and the United 
States. That in railway iron exended tothe trade with Prus- 
sia, Sweden, Russi+, Spain, India, the United States, Cuba, 
Brazil, ard Chili castings fell off, but there was an increased 
exportation to Australia, the United States, and Brazil. The great 
increase which the table shows in hoops, sheets, and boiler plates, 
extended to every country except France, Holland, and the ILanse 
Towns. The falling off in wrought iron was most marked in respect 
of Spain, India, and Australia, but it extended #lso to every country 
except Russia, british America, and the United States. The copper 
experts continued to increase, the shipments of unwrought metal 
augmenting iv respect of every country except Belgium, while the 
increase in those of wrought copper and yellow metai was confined 
to France, Italy, Turkey, India, aud the United States. India pur- 
chased tothe large amount of £154425. ‘The small increase in lead 
was confined to the exports to France, Russia, India, China, and 
Australia, while the advance in unwrought tin was general. Plates 
showed a great improvement, though the iucrease was confined to 
the shipments to the United States, which were more than 
doub!e in value those of the corresponding period of last year, 
There was an increased importation of bar iron, steel, lead, and zine, 
but copper and tin show a falling off, in respect of the former 
metal to a very covsiderable extent. As an indication of the geveral 
progress and expansion of trade during the year just expired, we 
may here add that, in the course of the twelve mouths, the value of 
both our exports and our imports have enormously increased. The 
value of the exports in the month of October was fifty-three per 
cent. in excess of the corresponding month of 1862, and twenty-nine 
per ceut. in excess of October, 1861. In an exhaustive article upon 
the year’s trade, which appears in the Birmingham Journal, we are 
informed that the British possessions take one-third of our entire 
exports; India, Australia, and Canada showing an advance. Federal 
America shows an increase, as compared with last year; ‘'urkey is 
rising in the scale to ove of our most important markets; Italy and 
Spain are becoming good customers. With respect to the latter, 
her demand for British manufactures cannot fail to increase 
as the resources of the country are developed by the extension 
of the railway system. Our export trade with France did 
not exhibit progress last year, but there is no cause for the 
supposition that such will be the case hereafter. The 

ures}relating to Portugal and Belgium are on the favourable side. 
In South America we see also much for congratulation, the only ex- 
Brazil, and even that is in all probability temporary. 
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) New Granada, the Argentine Republic, and Peru our ex- 
vorts are rapidly increasing. And this general increase, it is thought, 
has not been the result of speculative trading. During the first half 
f the year the value of our imports amounted to nearly one hundred 
millions, our own possessions supplying us with nearly thirty per 
cent. of the whole ; France stands second, the position occupied by 
America before the war. As to China, Germany, Turkey, and 
Holland, the value of ou’ imports from each shows a steady increase, 
and the character of our last year’s transactions with these and some 
other countries with which, until recently, our engagements have 
beeu comparatively small, shows how wide is the tield for British 
enterprise, and that there are markets open tous in which the 
demand for manufactures may be made far beyond any present calcula - 
tion. The gross value of the exports of hardware up to Oct. 31st was 
£3,070,017, exceeding that of 1861 by upwards of £200,000, though 
the shipments to America show a fall-off exceeding that amount; 
but to all other of the principal markets our exports show a larg: 
increase, and our manufactures of this class are finding their way 
into countries where they were not even seen a few years ago. In 
the ten mouths of the yer the value of the hard wares sent to France 
was considerably more than double that of the corresponding period 
of 1858; in that year Spain did not appear as a separate item under 
this head in the Board of Trade returns. Up to the end of October 
the value of goods shipped to that quarter amounted to nearly 
£100,000, Russia held no separate place; last year the value of the 
exports thither was nearly £130,000, and to the Hanse Towns our 
shipments have doubled. Iv the year now taken in com arison, 
and in the one preceding it, there had been immense cousign- 
meuts of hardwares to Australia, immensely beyond the re- 
quirements of the few hundreds of thousands of population. 
I'he exports of iron have increased to a point far beyond any loss we 
sustained by the cessation for a time of the demand from the United 
States. In the ten mouths of last year we exported nearly a hundred 
thousand tons of pig more than 1861; in 1862 the quantity of pig 
iron sent to the States had fallen to one-half of what it was in tl: 
preceding year; last year it was more than double that of 1862 
Railway iron had almost ceased to be imported into America, 
whereas in the teu months of last year we exported it thither to the 
value of £317,000. Up to the 3lst of October we had exported iron 
of all descriptions to the amount of £10,173,510, against £8,251,497 
in 1861. The gross increase in our exports of iron during 1863 is 
full twenty percent. over 1861. The value of the total of the eleven 
months’ exports was nearly twenty inillions in excess of 1862, th 
tigures being £132,135,368 against £114.280,770 in 1862. 

The fluctuations in the metal market have not been considerable 
and upon the whole prices have ruled low, At the commencement 
of the year tough cake and tile copper was at £98 per ton, best 
selected at £101; no change occurred until the 3rd of February, 
when there was a reduction of £9 per ton; on the 26th of June the 
price was advanced £3; on the 27th of July there was a further rise 
of £3; on the 12th of October the price was advanced £3 ; and on 
the 17th of December there was au advance of £5, making tough 
cake, £103, best selected, £106 per ton. On the 24th of February 
the first alteration of the year was made in the price of tin; this 
was an advance of 3s. per ewt.; making common blocks, 119s. 6d. ; 
refined, 124s. Gd. per ewt.; on the 26th cf May there was an 
advance of 3s.; on the 24th of July the price was reduced - 
ewt.; on the 10th of August there was a reduction of 33. ; aud on 
the 23rd of November a further reduction of 3s., making common 
blocks, 112s. 6d. ; refined, 117s. 61. per ewt. 

The half-yearly report of the Worcester and Birmingham Cana! 
Company, presented at a general assembly of proprietors ou 
Tuesday last, showed that, owing to the scarcity of water in the 
Birmivgham Canal during the greater part of last half year, the ad- 
vance in the price of coal, and the difficulty experienced by 
the traders in obtaining a supply at the Staffordshire collieries, the 
revenue of the canal for the s'x months ending the 30th of November 
last shows a falling off of £250 93. 74d, when compared with th 
corresponding period of 1862. ‘The accounts showed a balance on 
the creditor side of £1,831 13s. 5d. 

The Patent Shaft and Axletree Company's works at Wednesbury 
are to be transferred from Mr. Thomas Walker, who retires with 
a large fortune, to Messrs. Lloyd, Foster, and Co. 

A bill for vesting, by way of lease in perpetuity, the Neweastle- 
under-Lyne Canal, aud the Canal Extension Railway belonging 
thereto, in the North Staffordshire Railway Company, aud for other 
purposes, has been granted. 

The North aud South Staffordshire Junction Railway Bill, which 
has for its object the making of a line from Rugeley to Uttoxeter, 
so as tocouncet that distric with South Staffordshire, is again to be 
brought befure Parliament. 
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NOTES FiiOM TILE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


River Wear Commission: Hartlepool Bay: The Cleveland Iron 
Trade— State ov rave: Sheffield: Lancashire Coal: Leeds— 
CELEBRATION OF THE Magontry or Me. Henry PLarr - Scortisn 
Topics: Death of Mr. DP. J. Bannatyne: Dumbarton and Shipbuild- 
ing Industry: The Scotch Pig Iron Trade: More about Shiptuild- 
ing: Kircudbright Railway — Pustic Works IN Lancasnine: 
Report by Mr. Rawlinson, CE. 
To commence, as usual, with Liverpool. At the last sitting of the 
Mersey Docks and Harbour Board, it was agreed to transter £27,000 
from the warehouse to the general account, Mr. Arnold remarking 
that the transfer was considerably in excess of that of last year. It 
was agreed to extend the closed shed on the nerth quay of the 
Queen’s Half-tide Dock 250ft. westward, at an estimated cust of 
£1,700; also, to erect a crane on the north quay of the Wellington 
Dock, in compliance with the application of Messrs. Papayanni, 
Messrs. Moss and Co., and Messrs. Lamport and Ilolt, for which 
they had agreed to pay £100 to the board; also, to erect another 
cradle-crane at the high-level railway, to work into the Bramley- 
Moore Dock, at an estimated cost of £2.200; and likewise that 
ships be allowed to dock through the low-water basin entrance 
from the 1st of January, without giving the usual indemnity, and 
that the attention of pilots be called to the notice at the basin. 
Mr. Gaves explained that the present and only cradle-crane 
which worke! at the bigh-ievel railway unfortunately broke about 
six weeks ago, and though the men had been working night and 
day to get it repaired, it was not yet in order, and the re-ult had 
been that the traflic had been completely stopped. That trafic, 
he was sorry to say, was not very great, and, indeed, it was sv 
small that it offered a very poor encouragement to ask the board 
to incur further expenditure. The committee had given the 
matter very serious consideration, and they had had interviews 
with members of the coal trade, and had received the most positive 
assurance that if a second crane were erected it would lead to a very 
considerable extension of business. lt would, at all events, even 
if that expectation were not realised, prevent the delay which had 
certainly taken place from their endeavour to work the railway 
with only one crane. That delay Lad been very serious to the 
parties engaged, and by working a second crane into the Lramley- 
Moore Dock it would eventually give a second berth; one in the 
Wellington and one in the Bramley-Moore Dock. The cost seemed 
to be large for a crane, but it was on Sir William Armstrong's 
hydraulic principle, and the engine-r assured them that it was 
net possible to erect a crane such as they required at a smaller cost. 
There had been lony felt at the south end of the Lown most serious 
inconvenience fur a place where damayed or wrecked goods could 
be put, and on looking through the docks they found that the 
only place where they could put anything approaching to a shed 
of a suitable character would be ou the north quay of the Queen's 
Half-tide Dock. The committee calculated that it would prove of 
considerable use as a transit shed, and that it would be largely 








taken advantage of, and in that way bring an ample return for the 
expenditure which they recommended. He next alluded to the fact 
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that the indemnity which had been required at the low-water 
entrance at Birkenhead, and which had prevented some parties 
from using the Great Float, would be withdrawn on Friday (Jan. 1), 
and that it would be free to vessels using it. Since November over 
50,000 tons of shipping had entered that dock, so that the carrying 
out of the recommendation would be a very considerable improve- 
ment. The board has shown a kind!y regard for the comfort of the 
dock workmen by opening a dining-hall for their accommodation. 
The hall, which is rectangular in shape, has been built on some 
spare land adjoining the dockyard and fronting the river. It is 
divided into an upper and a lower compartment, each of which is 
100ft. long, 15}ft. wide, and about L0ft. in height. It is well 
lighted by windows facing the river, and is supplied with everything 
that can enhance the comfort of the workmen. The opening of this 
hall realises an idea which has long been entertained by Mr. Lyster, 
the engineer of the dock estate. The mansgement of the hall will 
be thrown as much as possible into the hands of the men themselves, 
and it is hoped that by thus enabling them to cater for their own 
accommodation many of the inconveniences which existed under 
the old system will be successfully removed. The rooms will 
accommodate 500, The men bring their own provisions, and cook 
and eat them in the hall. The opening was witnessed by Mr. 
Lyster, who addressed the men present. 

In regard to northern matters, we may note that the River Wear 
Commissioners discussed several important subjects at their last 
monthly meeting. The executive committee reported that they had 
received the tenders for new works, bat found them much higher 
than was anticipated, the contractors having evidently put on a 
large sum for sea risks. For the proposed Ilendon Dock and entrance, 
they had received seven tenders, varving in amount from £238,987 
to £161,458. advised the rejection of the whole of these ten- 
ders, as they were sutistied, if the commissioners carried out the 
work themselves in detail, by contract, a large sum might be saved. 
The engineer said his vriginal estimate for the work was £85,000, 
and he was still satistied that it might be done for that amount in 
the way indicated in the report. Mr, Bramwell had a good deal to 
do with the letting of the contracts an the making of the dock in 
the tirst instance, and the directors of the company were fully con- 
vinced that if they had done the work themselves, by small con- 
tractors under them, they would have saved a> least £50,000. The 
engineer explained that the commissioners would tind the materials 
and the contractors provide the libour, the work being taken ‘in 
detail. Mr. N. Wood considered that from past experience they 
Were not justified in paying any such sums for sea risks, and that by 
taking the risks upon themselves they would save many thousands 
of pounds. He moved that the committee’s recommenda‘ion be 
adopted, and that the construction of a cofler-damw, at a cost of 
£2,000, be proceeded with. Mr. W. Nichclson seconded the motion, 
which was carried ; Mr. Webster adding that the commissioners had 
several thousand pounds’ worth of timber ou hand which would be 
available. ‘The committee reported that for the solid inner pier on 
the north east side of the sea outlet they had received eight tenders, 
varying from £18,079 to £19,447. These estimates, they also con- 
sirlere!, were much higher than the work might be done for, and 
they recommended that the tenders should be declined. They had 
not lost sight of the importance of the work, but the engineer had 
prepared another plan and model according to which it might be 
accomplished during the ensuing season ata cost of £12,000, so that 
by this plan a saving of £5,000 would be effected. They also recom- 
mended that the commissioners should do the work themselves. Mr, 
Webster said the engineer's esti.nate for the pier was £15,000. ‘The 
engineer explained that though this was his original estimate, it 
was afterwards enlarged by a plan tor strengthening the base of the 
pier. He then explained his model and new plan, by which he pro- 
posed to retain the present groyne as the basis of the pier. He con- 
sidered the sea was broken better by tunber work than by solid 
work, and the timber would be a great protection to the present 
masonry. ‘There was a great advantage in the cheapness of this 
plan over that for which they had obtained tenders. It was of no 
avail to back it with rouble stone, because stones of from three to 
six tons weight had been washed over the groyne. Mr. Robinson 
moved a resolution to the eflect that this plan should be adopted, and 
that the committee should be empowered to proceed at once with the 
work if they thought fit, Mr. Hudson seconded the motion, which 
was agreed to, The committee reported that they had received 
fourteen tenders for the construction of the new graving dock, 
varying from £12,235 to £14.277, and they recommended that the 
tender of Mr. Hurst, amounting to £13,375, be accepted. The 
engineer said power was reserved by which the cost could be 
reduced if the prices could be altered. ttis estimate was £12,000 
without sea risk, The work was to be completed by the Ist 
November next. Mr. Hurst had also been asked to give an esti- 
mate for the extension of the dock to the whole leneth. The 
committee reported that there had been only two tenders for the 
caisson, but they recommended that both be declined, as they were 
considered too high, ‘They would take steps to lave the work done 
in some other way, of which the board would be duly arivised. 
fhe lowest price was £3,384, but they cousidered the work might be 
done for £2,590, This portion of the report was also adopred, and 
the committee was authorised to proceed at once with the work. 
rhe committee recommended that the bonds and coupons to be 
issued should be sealed at the monthly meetings of the board. 
New bonds to the amount of about £2,001 were sealed, the rate of 
interest being 4} per cent. All the money borrowed at 5 per cent., 
it was announced, had been paid off. At a meeting held last week 
by the Hartlepool Port and Harbour Commissioners, the chairman 
called upon Mr. Belk, the commissioners’ solicitor, to relate the 
result of his interview with Mr. Sergeant Farrer and Admiral 
Sullivan, with respect to the measure now before Parliament, pro- 
moted by the commissioners for authorising the abandonment of 
works authorised in 1855, and for substituting authority to carry out 
new works designed by Mr. 5. Robinson, C.t. Mr Belk intimated 
that he had every reason to believe that the plan proposed to be 
carried out would be favourably entertained by the Adiniralty. Mr. 
G, Wilkinson, representative of the Hartlepool Shipowaers’ Society, 
proposed that all further proceedings in connection with the bill be 
stayed. After some discussion Mr. Mackenzie moved an amend 
ment that the commissioners take every step for prosecuting the biil 
for the constraction of works for improving the harbour according t> 
Mr. Robinson's plan. The amendment was carried by a majoriiy 
of one. 

Annexed is a statement showing the position of the Clevelant 
blast furvaces, January 1, 1864. 















Place and Owners. Tn. Out, Total, 
E-ton—Bolckow aud Vaughan .. .. ” oe = ee of) 
” Clay, Lane, Co, ee es 3 oe - ee % 
» South Bank Co, “ae 3 ow. = 
Cargo Fleet—Jone:, Dunning, and Co, 2 - 
” Cochrane and Co ee 4 ee -- 
e Gilkes, Wilson, Pease, and Co.5 ee — ? 
Middlesbrough - Bolckowand Vaughan 4 ee _- 1 
“ Hepkins and Co. Ss  # 2 
Port Ciarence—Beli Brothers... h ee i es " 
Norton — Warner, Lucas, and Barrett., 2 os 2 ° 
Stockton—Holdsworth aud Co... .. ; ee - oe 3 
Ferry Hill—J. Morrison oe 3 = oe 3 
Thornaby —W. Whitwell and Co, ; ° _ ee 8 
Darlington -South Durham Co... .. $ ee ° 3 
Whitton Park—Bolexow and Vaughan 4 _ 4 
Stanhope—Weardale Iron Co. om — i oe j 
‘Towlaw—Weardale lron Co. oe i 1 oe 5 
Consett:—Derwent Iron Co, o ) 13 »- b 
Total .0 co «co oo 17 sl 
On the same date in six previous years matters stood thus :— 
All places Jan, 1, In. Out, Total 
» 186% 2. oe of 5 21 Su 
* a i re er ww ee 26 ee 76 
- me is60 eo ee ce 53 oe 23 ee 76 
rt > itiuwaes Bw Bw OB 
» ae oo se oo 6S Cs > «- & 
i a ee oe ee, Ot ne Te ae 


. Tacse figures show a progressive improve ment which is very gratifying. 
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Every furnace, it mav be remarked, on the Stockton and Darlington 
section of the North Eastern Railway, bet ween Crook and Redcar, is in 
blast. Messrs. Stephenson and Co., of Middlesborough-on-Tees, make 
the following interesting observations on the present and future of 
this important locality :—‘ The Cleveland iron district (in which we 
include the Tees, Tyne, end the intermediate country) has, in the space 
of a few years, risen from a comparatively unknown irox-producing 
dis‘rict to one of great magnitude and of world-wide interest and 
importance. The proximity of the several minerals the one to the 
other, and the unlimited extent of all, the near neighbourhood of 
water and rail intersecting all, and the consequent cheapness of pro- 
duction, would seem to stamp Cleveland as the future ruling iron 
market of Great Britain. We began 1843 with a stock of 25,964 
tons of pig iron, with an estimated weekly production of 14,000 tons, 
and No, 3 at 47s.—discount being thre» per cent.—we close it with a 
stock a little over 20,000 tons, a weekly yield of 17,000 tons, and 
No. 3 at 62s.—discount being 7 percent. During the first four months 
of the year prices were low and orders by no means numerous—in 
fact the general tone and character of the trade was verv discouraging, 
and gloomy were the predictions with respect to the future. The two 
grand causes were political distrust and limited demand. The month 
of May, however, brought with it a greater demand. In June prices 
advanced 1s. per ton. In July and August similar advances took 
place, but in September a rise of 43. per ton was declared, the ratio 





of advance being the same in the months following. The cause of 
so rapid a rise in the value of pig iron was, and is, due to extraor- 
dinary demand, high wages, and the increasing value of the raw 
material. The demand just referred to has continued in spite of 
the refusal of buyers abroad to accept the advances as legitimate ; 
their incredulity, however, will disappear as the spring of 1864 
advances, our home trade being strong enough to support prices 
until then, Our present production may be estimated at 17,000 tons 
per week, which, if multiplied by 52, would give 884,000 tons as the 
make of this year, but as some of the furnaces have been in blast 
considerably short of twelve months, we give the production as 
810,000 tons, which is the quantity arrived at by careful calculation. 
Presuming that the whole of the 29 furnaces now building are in 
operation betore the close of next year, and that those now in blast 
are then at work, our weekly production will have been augmented 
to 26,000 tons, or over 1,252,000 tons per annum. ‘The difference in 
the average ‘turn out’ per furnace per week between the old and 
the new furnaces is accounted for by the increased capacity of the 
new erections, some of them being of greatly increased dimensions. 
The blast furnaces not yet commenced, but which are on the point 
of erection, will make a grand total of 150 blast furnaces in the 
Cleveland district. There has been a steady demand for manu- 
factured iron during the vear with the exception of the last three 
months, during which it has been unprecedented. The demand for 
shipbuilders’ iron was never so great, orders being forced upon the 
manufaciurers—the repeated advances in price seemingly in no wise 
check them. The Clyde, the hames—nearly every river in the 
kingdom, where iron ships are built—are being supplied in part with 
our plates and angles. The quality of the manufactured iron of this | 
district is daily gaining ground in the estimation of engineers and 
consumers, aud the prejudice against it (the result of jealousy and 
iaterest), once so deeply rooted, is now a thing of the past! It is 
now generally admitted that for strength, durability and fibrous 
texture, we compare most favourably with other districts—-a verdict 
awuply contirmed by the universal use of the article where such 
qualities are absolutely necessary. The quantity of manufactured 
iron of all sorts made in the district is about 6,000 tons weekly, the 
greater portion being for ship and railway purposes, and the largest 
producers Messrs. Bolckow and Vaughan. The Cleveland district 
has become celebrated also for its achievements in cast iron, pipes of 
considerable diameter, chairs in countless numbers, and general 
foundry work being turned out, the weekly produce of the various 
works being several thousand tons. Some notion of our pipe-pro- 
ducing capabilities may be gathered from the fact that at present the 
orders on the books reach nearly 20,000 tons. Engineering in all its 
departments is being carried on successfully by our leading firms. 
Locomotive and marine engines, iron bridges for railway purposes, 
&c., are being sent to different parts of the world, while the trade at 
home is well supplied from the same source. The iron ship- 
building trade of the district has greatly inereased during the 
present year, the number of tirms now being 22, and all of them 
in full and active operation. The increase in firms, however, is 
not commensurate with the increasing demand for ships, the | 
former veing inadequate to meet the requirements of the latter. | 
Orders are offered and refused, builders not being in a_ position 
to accept for delivery in any given time. ‘The quality of ma- 
terial and workmanship is not now a matter of doubt as it used 
to be when a preference was entertained for Clyde and Mersey built 
ships over those built on our own rivers; we are comparable now 
with any river, the quality and workmanship being beyond doubt. 
This district offers advantages for shipbuilding purposes which is 
hot possessed by any other in the same degree. There is scarcely an 
article required from the keel upwards which is not obtainable on 
the spot, and at acest favourable to the district ; the wonder, there- 
fore, is not that the number of firms is on the increase, but that the 
increase is not more rapid,” 

Trade prospects for the new year are encouraging at Sheffield, but 
there 1s little change to report at present in affairs. ‘I'he Lancashire 
coal trade continues active. As is usual in the months preceding 
and following Christmas, the demand for gas coal also is remark- 
ably good, and those collieries where the get is principally of this 
class are doing a good business. The stocks on hand of all 
qualities, in consequence of the agitation among the colliers, 
and the increased supply required, are gradually diminishing, 
but they are yet far fiom exhausted, the quantity ready for 
market at the commencement of the winter being very large. 
The wages question appears to be now a thing of the past. 
The men have received the advance, and are at work, except 
in a few isolated cases, where there are complaints of a special 
character. Theexports from Liverpool during the past months have 
been of cannel, 4,814 tons; of coal, 48,594 tons; of coke, 552 tons, 
and of patent fuel, 17 tons,—a decrease on the corresponding month 
of last year of 3,976 tons of cannel, 2,446 tons of coal, 1,408 tons of 
coke, and 19 tons of patent fuel, or a total decrease of 7,849 tons, 
Coustwise there have gone, during the month, 7,618 tons of coal,_— 
an increase of 287 tous. ‘lhe total number of tons sent, during 1863, 
to foreign ports has been 597,851, and coastwise 105,178, showing a 
decrease, as compared with 1862 of 24,286 tons. The Leeds 
Chamber of Commerce, reporting upon the iron, machine, and 
engineers’ tool trades of that town and district, observes:—" The 
manufacturers of all classes of iron continue to be very busy, and 
prices have in some cases advanced, and are tending upwards. The 
machine makers have nearly all heavy contracts on hand, and are 
very fully employed. The tool trade is also very brisk. The 
locomotive makers and the makers of railway plant generally are as 
before. The demand for cut nails is brisk. All the numerous 
branches of the iron and machine trades carried on in this town are 
iN & prosperous state, especially for this season of the year, and a 
steady extension of them is going on.” . 

The majority of Mr. Henry Platt was celebrated on Monday 
evening, at the Hartford new iron works, Oldham. Mr. Henry | 
Platt is the eldest son of Mr. John Platt, the leading partner. No 
fewer than 8,000 visitors were entertained at tea, &c., by Mr. 
Platt, sen., to whom an address, enclosed in a handsome silver 
casket, was presented by the workmen employed at this important 
mechanical establishment. 

The West of Scotland has sustained a loss in the death of 
Mr. D. J. banuatyne, a gentleman who played rather a prominent 
part in connection with the development of the Scottish railway 
system, from his extraordinary aptitude for Parliamentary business. | 
Ju 1851, and again in 1837, the question of the necessity of a railway | 
co nmunication between Edinburgh and Glasgow was agitated, and 
unsuccessiul attempts were made in Parliament to carry through the 
necessary bills, At last, in 1838, an Act was obtained for that rail- 








way. lu the same year, after much previous difficulty, statutory 
powers were also got for railway communication with the west of 


Railway. In the preparation of these measures, Mr. Dugald Banna- 
tyne took an active part, and he had the entire merit, so far as pro- 
fessional exertions were concerned, of carrying the Ayrshire Bill. 
Having thus secured for Glasgow railway communication with the 
east and west of Scotland, he next directed his attention to the ex- 
tension of the railway system southward, and with this view he 
joined a few friends in employing Mr. Joseph Locke to survey a 
direct line from Glasgow to Carlisle. The public was not then ripe 
for so large an undertaking; but, some years afterwards, this line 
was brought forward by the Caledonian Railway Company and 
carried. Mr. Bannatyne fully opposed the sct on be- 
half of the competing Dumfries line, which that year lost its bill. 
Notwithstanding this defeat, he re-introduced the Dumfries bill in 
the next session, and carried it in spite of the opposition of the 
Caledonian, backed by the London and North-Western. ‘The Dum- 
fries Company afterwards became amalgamated with the Ayrshire 
Company, under its present title of the Glasgow and South-Western 
Railway Company. Mr. Bannatyne was identified for many subse- 
— years, more or less, with the numerous railway extensions 

owing out of the Edinburgh and Glasgow, the Ayrshire, and the 
Dumfries line. From first to last he was professionally concerned in 
carrying through Parliament bills, by virtue of which about 300 
miles of railway communication were obtained for Glasgow, the 
capital invested in these undertakings being not less than 
£7,500,000. But his Par:iamentary career was not confined to rail- 
ways. The Glasgow Water Company availed themselves of his 
services in their struggles to maintain a separate existence, and in 
their ultimate advantageous transfer of their works to the Corporation. 
It was through hisinstrumentality, too, that the Clyde Trust was recon- 
stituted. The shipowners employed him, year after year, to resist 
the attempts of railway companies to become traders by sea as well 
as by land, and the community is indebted to him for the Glasgow 
Police Act of 1862, We learn from Dumbarton that Messrs. A. 
M’Millan and Son are at present extending their building-yard and 
erecting premises and machinery with the view of actively prosecut- 
ing the building of “ composite” (iron and wood) vessels, a branch 
of the trade which, we have no doubt, they will develope with their 
usual vigour. In the vard of the same firm lines of rails have been 
laid down to facilitate the conveyance of material from one part of it 
to another as required. Messrs. William Denny and Brothers have 
carried on their business during the past year in two yards, building 
the smaller class of vessels sent out by them mostly in their north 
yard, and the larger ones in their south yard ; and as we mentioned 
recently, they have acquired an extensive site for a new yard, be- 
tween the Castle-road and the Leven. Mr. Archd. Denny has also 
had to get his building yard extended to admit of his constructing a 
larger class of vessels. Messrs. Denny and Rankin for some time 
past have gone extensively into the iron branch of the shipbuilding 
trade. Jt appears that in 1863 Messrs. W. Denny and Brothers 
launched eight steamers of the collective burthen of 8,198 tons, and 
Mr. A. Denny five steamers of the collective burthen of 2,247 tons. 
Mr. A. Denny is now engaged on two screw steamers of 1,2.10 tons 








' each, and Messrs. W. Denny and Brothers have seven steamers on 


hand of the collective burthen of 8,032 tons. ‘Three of these are for 
tne British India Steam Navigation Company. The marine engines 
put on board steamers last year by Messrs. Denny and Co. were as 
follows :— 


HP, 
Cheluba—screw steamer .. .. «6s of e8 «+ «of 120 
E!fin ‘ as ‘oo eo 00 <6 a c@ 
Javan an - eo We we wen we oe oo 
Principe Alfonso ,, ,, oe ee so ee ee oe 6409 
Infanta Ysabel,, ,, eos ee co co oo SO 
City of Dunedn—paddle steamer .. .. oe «+. +. 100 
Defiance 9 ” oe ee ee oe oe 250 
Ori-sa—screw steamer ce +s se oe of «e «2 80 
Irene 9 i. oe ee eo eo cc ec 170 
Khurmah ,, 9” c. 00 «eo ee 06 co oe Be 
Arabia ,, an eo ee ec ec ce ee 370 
Scotia , ” oo ce 00 ce co co co 150 
ee 
The same firm has engines now in progress as follows :— 
HP. 
For steamer for China, being tuilt by Messrs. W. Denny Brothers, 
one pair eo ee Sb. ye 86 se or ae we se ee op Oe 
For Denny Brothers, one pair ee a ee a ee 
For two screw steamers, being built by Mr. A Denny, two pairs 
CO OO 3s we ee ee ek se. pe ee cae oe oe 
For paidle steamer for Bombay being built by Messrs. W. Denny 
Brothers, one pair .. ce we ae ae) on eae wee wae 
For British Indi: Steam Navigation Company's steamers, being 
built by Messrs, W, Denny Brothers, two pairs, each 170h.p... 340 
For Denny Brothers, one pair eo op ce co so co «co co SO 


Total oo 20 ce ce ce os 005,700 

On the whole, the business done at Dumbarton in 1863, as well 
as that now doing, shows a decided progress as compared with 1862, 
which was also a year of more than average prosperity in the ship- 
building and engineering trades. Messrs. J. Watson and Co. thus 
sum up the course of the Scotch pig iron trade in 1863 :—“ The 
year commenced with the largest stock ever held in Scotland, viz. : 
666.000 tons, and the price of mixed Nos. warrants 54s., continuing 
steady during January and February. Early in March several 
holders reali-ed, and the price receded to about d1s., remaining quiet 
with slight fluctuations until the end of May, when the increased 
demand for manufactured iron attracted the attention of mer- 
chants and speculators, who bought freely, under the influence 
of which a steady advance set in, as high as 68s. being paid for 
warrants cash, and 69s. 6d. three months open, closing to-day steadily 
thereat. There has been an increased production of 100,000 
tons during the year, the average furnaces in blast being 127, 
producing 1,180,000 tons, Miners have wrought comparatively 
steady, their wages averaging 3s. 6d. per dav. 134 furnaces are 
now in blast. ‘Ihe shipments and railway deliveries have increased 
considerably, exceeding last year by about 57,000 tons. There have 
been shipped coastwise, 332,000 tons, against 312,000 in 1862, and 
318,000 in 1861 ; foreign, 290,000 tons, against 255,000 in 1862, and 
266,000 in 1861. Of which France has taken 63,000 tons, against 
77,000 in 1862, and 61,000 in 1861; Germany and Holland, 116,000 
tons, against 104,000 in 1862, and 94,000 in 1861; Russia, 4,500 
tons, against 2,800 in 1862, and 870 in 1861; Spain and Portugal, 
13,000 tons, against 11,090 in 1862, and 13,000 in 1861; Italy, 
17,000 tons, against 20,000 in 1862, and 25,000 in 1861; United 
States, 45,000 tons, against 20,000 in 1862, and 34,000 in 1861; 
British America, 24,500 tons, against 15,000 in 1862, and 17,000 in 
1861. It will be observed that the shipments to Continental ports, 
on the whole, have not increased this year; this is attributable, 
undoubtedly, to the severe competition of Cleveland and Hematite 
brands, which are now largely exported. We are indebted for the 
favourable result of our foreign shipments to the large demands 
made upon us by Canada and the United States. Foundries and 
malleable iron works have been in full operation, and consumed 
531,000 tons, being at the rate of 10,000 tons per week. The stock 
of pig iron in makers and storekeepers’ yards shows an increase of 
97,000 tons, and now amounts to 763,000 tons, but it is necessary 
here to explain that the actual increase only amounts to 27,000 tons, 
the balance of 70,000 tons, being Carron stock, which hitherto has 
not been taken into account; now, however, it is necessary to 
include it, this brand being regularly bought and sold in the 
market. Adverting to Clyde shipbuilding, Messrs. Watson add :— 
“ This important branch of our local industry demands more than 


usual attention; all the old yards are filled, and many new ones | g : 
| staircase, bracket, carriage, church, turret, railways, warehouse, 


erected, the extraordinary demand for plates having fully taxed the 


| productive powers of our mills, and been the great means of advanc- 


ing prices. There were built in 18t3, 170 iron vessels of 120,700 
tons, against 128 of 72,600 in 1362, and 86 of 62.800 in 1861; and 
there are now building 149 iron vessels of 136,000 tons, against 86 of 
87,000 in 1862, aud 34 of 30,3 0 in 1861. To continue the topic of 
shipbuilding, we may note that Messrs. Blackwood and Gallen have 
launched a handsome screw steamer for China, her dimensions being 


—Length, 19vft. ; breadth, 26ft. ; depth, 12/t. Gin. ; builder's tonnage, | 


627. She is to be propelled by a pair of direct-acting engines of 1U0 








Scotland by means of the Glasgow, Paisley, Kilmarnock, and Ayr | horse-power; diameter of cylinder, 40in.; length of stroke, 27in. 


Theceremony of christening was performed by Mrs. Blackwood, 
wife of one of the builders, who named her the “ Yuen Tze Fee,” 
signifying large profits and quick returns. She is built for Messrs, 
Trautmann Co., Shanghai, through their agents, Messrs. 
Robinows and Marjoribanks, Glasgow, and is to be fitted up in 
a handsome manner for European and Chinese p:ssengers. Her 
commander is Captain Stocks, well known in China, who has been sent 
home by the owners to take the vessel to her destination. Thisis the 
ninth vessel Messrs. Blackwood & Gordon launched in 1863. The 
Jona, lately built by Messrs. J. and G. Thomson, of Govan, bas 
changed owners; at a recent trial-trip, she ‘ran the lights,” with a 
strong westerly breeze and flood tide against her, at the rate of 
twenty-one miles an hour. The paddle-steamer Julia, built by 
Messrs. Simons and Co., of Renfrew, passed down the river on 
Tuesday; she is intended for the South American trade. Messrs. 
Scott and Co. have launched a paddle steamer named the Constance 
Decima, intended for the Nassau trade. The Kirkcudbright Railway 
is expected to be shortly opened for traftic. 

At a meeting on Monday of the Manchester Central Executive 
Committee for administering the funds contributed for the relief 
of Lancasbire distress, Mr. Rawlinson, C.E., presented a report on 
the operation of the Public Works Act of 1863. Mr. Rawlinson 
stated :—“ There are at present forty-nine cities, towns, and districts, 
in which the Public Works Act is in operation, representing upwards 
of 1,000,000 of population. The Public Works Act became law at 
the end of July, 1863. My first report to the Poor-law Board, on 
works, was made on the 13th August, 1863 (Blackburn), for 
£78,300. Since this time I have examined sites of proposed works, 
and have prepared and forwarded some seventy reports, recommend- 
ing estimates for sanction amounting to nearly £1,200,000. The 
Poor-law Board have prepared and issued fifty-one orders, for sums 
amounting in the whole to about £620,000; first and second instal- 
ments, amounting to £265,306 having been sanctioned ; other orders 
are in progress. There are at present about 2,000 men at work 
under the Public Works Act; but this number is increasing. 
The action of the Public Works Act is in every respect per- 
missive. Its adoption and its execution depend on the local 
authorities. The works proposed to be executed must be of a 
beneticial character. Government only undertakes to provide the 
necessary legal powers, and to advance money at a low rate of 
interest, but does not in any respect dictate to the local authorities 
as to the sort of works, or as to their extent, The government 
engineer reports as to whether, in his opinion, the works proposed to 
be executed will be locally beneficial and of a permanent character, 
and gives advice when asked. ‘There are several rea-ons why public 
works have not made more progress up to this time. ‘The works, 
being necessarily works of utility, require skilled professional know- 
ledge to devise, plan, and estimate. Each local surveyor had ordinary 
work to attend to, and the new works could only be taken up as an 
extra and additional duty Many places have come, for the first 
time, under any local form of government, and such places have had 
to find professional services and advice as best they could, causing, 
necessarily, some delay. There is also dilliculty and delay in finding 
material at so many points, and in quantities so much beyond the 
ordinary calls of the localities. All these causes of delay are in 
course of removal; and, if it is said progress is much slower than 
the necessities of the case demand, it ought to be remembered that 
other forms of evil are avoided—the evil of creating unproductive 
works at the will of a central government, or of attempting to 
inaugurate national works or workshops of any sort.” 





METAL MARKET. 


Taenr is a good demand for railsat £7 15s. to £8 per ton, according to 
specification. : 

Weusu Bar Ison is commanding ready sales at £7 14s. for cargoes at 
Cardiff. : 

Tis dull of sale, at £117 for Banca, £115 for Straits, Bar at £115, English 
Block at #114 per ton. : 

Tin PuaTes.—Selling freely at 24s. per box for Coke, and 28.. for Char- 
coal. 
Corrsr.—A good business doing at £108 for Tile aud Cake, and £115 for 
Sheet and Sheathing. ; 

LEAD.—An u>ward tendency, at £21 per ton English. 

Sre.tse is quoted at £20 per ton. 

65, Old Broad-street, London, 7th Jan., 1864. 


SCOTCH IRON MARKET REPORT. 


Moats AND Co. 





s. d. 
No. 1 Gartsherrie .. .. 68 © f.0.b Glasgow. 
» 1 Coltness .. « « 63 0 do. 
oo 2 Gelder uc ow ss G do, 
» 1 GMB. .. « 64 9 do. 
— Do. .. «- « 6% 9 do. 
M.Nos. Do... -. «. 64 3 do. 
WARRANTS. 8. d, _ 
+o r ton. 
sth No, vena jum promet -- «oe G Page 
as * |Z mono ss ss 65 9 do. 
rin a. «* eo of 67 6 do. 
MANUFACTURED IRON. 
Bars,Govan .. «oe «+ « 10 0 less 4 per cent. 
» Common oem oe ” 
Drumpeller, Common .. .. 810 0 ss 
do. st — 910 0 ” 
Cramond Scrap Bars delivered 
im London .. .. «- «+ 1119 Oless 2} percent. 
Plates and Sheets .. «- «. 11 0 0,, @ 9” 
GS. cs ct oe we ce ow FESS 
ss sc os we oe ow ODD 
Chaise .. cc cc co of « £5 @ 


Glasgow, 6th January, 1864. 
smart reaction from 69s. 6d to 


The pig iron market has experienced a Tinted 


65s. 64. cash. A good deal of iron has been realised, and the 
remains quiet, with sellers at the lowest, buyers 65s. 3d. 
As might be expected at this season of the year, there isa luli in the 


demand ’ x rf , 
Exports last week were 5,656 tons, against 5,973 tons in the samo week of 


last year. 
’ Suaw, Tomson, and Moors, Metal Brokers. 


PRICES CURRENT OF TIMBER. 
1862. | 1863. | 862. | 


£ . Perload— £4 8s £ & 
14 015 © || Yel. pine per reduced C. 
@ 310 410 | Canadas, Ist quality }7 018 6) 
3o4e0 2ud do... 11 012 0| I 
5 10 | Archangel, yellow 0 13 10) 
St. Petersbg. yel. 
Finland 
| Memel ....-.-++ 
Gothenburg, yel. .. 
white 9 © 910) 
Gefic, yellow...... 10 10 11 10 
5! Soderhamn ...... 91010 10) 
5 Christiania, per C | 
5 21 0 23 0) 
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£ 


a24t 


Quebec, red pine .. 4 
yellow pine.. 
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Memel, fir 
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12%. by 3 by9 
in. .... yellew 
0 || Deck plank. Dnts 

0 only a eure 
0 Staves, per standard 
0 Quebec, pipe...... 


Swedish . eee 
Masts, Queb, rd. pine 
yl. pine 5 0 
rd.pine O 0 
Lathwood, Dantz.fm 5 10 
St. Peters 
Deals, per U., 12.t. by 3 by Sin. 
Quebec, wht. spruce 15 10 18 10 
St.Jolu,wht.s,rucel4 01510 1 


5 0 
@li14 
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ae 
sos 


M. 
70 0 750| 70 075 0 
punchron 18 0 200) 18 020 0 
Baltic =a 150 © li © 150 0 1600 
pipe....seee “60 





Exursition Crock.—“ The entire finish is of the highest caste.”— 
Daily News, May 29, 1862. Clocks designed by the first artists of 
tue day for the drawing room, dining-room, bed-room, library, hall, 


countiug house, musical, and astronomical. Church and turret 
clocks specially estimated for. Benson's illustrated pamphlet on 
clocks (tree by post for two stamps), with descriptions and prices, 
enables those who live in any part of the world to select a clock. 
Also a short pamphlet on cathedral «ud public clocks, free for oue 
stamp. Prize Medal and honourable meution in classes 33 and 19. 
J. W. Benson, 33 and 34, Ludgate-hill, London. Established 1749. 
Watch and Clock Maker by Special Warrant of Appointment te 
H.RH. the Prince of Wales. —Apyt. 
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LONDON FIRES FOR 1863. 


Tue following is the annual report of Captain Eyre M. Shaw to 
the Committee for Managing the London Fire Engine Establish- 

ent :— 

The total number of calls received during the year 1863 has been 
1,624. Of these 81 were false alarms, 139 proved to be only chim- 
ney alarms, and 1,404 were fires, of which 39 resulted in total 
destruction of buildings, &c., 310 in serious damage, and 1,055 in 
slight damage. : 

The fires of 1863, compared with those of 1862, show an increase 
of 101, and, compared with the average of the previous 30 years, 
the increase is 582. 

I have appended several classified tables, with particulars of trade, 
causes, &c. &c. 

These lists do not comprise trifling damages by fires not suffi- 
ciently important to require the attendance of firemen ; neither do 
they include the ordinary calls for chimneys on fire. 

The totally destroyed list, 39, compared with that of 1862, shows 
an increase in number of 6; but, compared with the average pro- 
portion of the previous thirty years, there is a decrease of 9. 

Of the buildings destroyed, 4 were over 2 miles from the nearest 
station; 7 over 3 miles; 1 over 5; 2 over 6; 2 over 7; 1 over 8; 
1 over 11; and 1 over 12 miles; 3 were lost for want of water; and 
1 fell down before the fire could be extinguished. Of the 39, 18 were 
completely alight, and 17 others burned down before the arrival of 
the engines. Although this list is numerically in excess of that of 
last year, a very slight reference to it will show not only that in 

int of value the losses are for the most part trifling, but that the 
generality of the places destroyed are of that class which, when 
once on fire, can very rarely be saved by any exertions on the part 
of a Fire Brigade. 

During the past year the telegraph has been extended from the 
foremen’s stations to those in their respective districts, thus com- 
pleting the communication throughout the establishment from the 
chief station, in which I reside, to those most remote, in Ratcliff, 
Baker Street, Westminster, and Rotherhithe respectively. The 
system which I have adopted is of the simplest possible kind, as 
will be seen by reference to the accompanying map. Every line is 
complete in itself, with a dia] or alphabetical instrament at each 
end; thus a stoppage or break in any one line does not interfere 
with the general communication, as would be the case if several 
stations were on one circuit. 

From Watling-street I ordinarily communicate only with the 
foremen, and, through them, with the stations in their respective 
districts, but, by a simple contrivance, I can at any moment be 
placed in direct communication with any station, thus avoiding the 
delay caused by repeating messages at an intermediate point. 

I have adopted this mode, not only in order to be able to collect 
the necessary force of men and engines at any given spot in the 
shortest possible time according to my requir ts at the t, 
but also for the purpose of avoiding the errors inseparable from a 
system of mere alarms as used in America, by which the whole force 
of a fire brigade is liable to be constantly turned out for matters of 
very little consequence, it being an invariable rule that the import- 
ance of every fire is greatly exaggerated by momentary panic in the 
vicinity. 

The coving thus effected in the time and labour of the men, as 
compared with the old system of running with “ calls” and “ stops” 
from station to station is, in itself, a great addition to the available 
strength of the establishment, and that at the very time when the 
services of skilled firemen are most needed; while the advantage of 
rapidly transmitting the calls, and thus insuring the early arrival 
of men and engines at fires is incalculable ; besides which, I am 
now enabled to issue orders and conduct almost the whole of the 
duties of the establishment by this means in a much quicker and 
more satisfactory manner than formerly. 

The land steam engines continue to render valuable aid at all 
fires, large and small. These machines have been considerably im- 
proved during the past year, and are now adapted to throw ee of 
every size, from a quarter of an inch to an inch andahalf. Itis a 
remarkable fact, whichought to benoticedin connection with thesub- 
ject of land steamers, that some of their best services have been at 
those fires which have resulted in total destruction of the premises 
which first took light, and, although they have been only about two 
years in operation, many instances can already be cited in which 
the property actually at risk and saved by their means has been, in 
point of value, upwards of a thousand per cent. in excess of that 
destroyed. 

The recent addition of three land steam fire engines, taken on 
hire, has proved a most important accession to the strength of the 
establishment. 

The upper floating steam fire engine is in excellent working order, 
bnt the lower floating engine is at present laid up, pending your 
final dscision as to the improvements to be made in_ her. 
These engines are absolutely necessary for the protection of the 
enormous waterside property of the metropolis, and I most respect- 
fully recommend that the question of the lower floating engine 
should occupy your earnest attention at an early date. 

I ought to mention that, notwithstanding the number of fires, 
wholly unparalleled either here or elsewhere, the labours of all ranks 
in the establishment, however severe, have, since the adoption of 
steam and telegraphic communication, become decidedly less arduous 
than in former years, when the number of fires was less. 

The new station in Bishopsgate-street which, in consequence of 
the expiration of the lease of that in Jeffrey’s-square, the committee 
found it necessary to obtain in September last, has been completed, 
and its prominent situation in one of the leading thoroughfares 
proves a great advantage in obtaining early calls to fires. 

Notwithstanding the greatly increased number of fires, the list of 
casualties for 1863 is five less than that of the previous year. 

I have received from the surgeon of the establishment a detailed 
report, from which the following is an extract :— 

“ By the accompanying paper you will perceive that there have 
been 86 cases of illness, totally incapacitating the men from duty, 
against 98 cases for the year 1862, but, although less in number, 1 
regret to say more severe in character. Of the total number, 33 have 
arisen from accident, and several of a very severe form, demonstrat- 
ing the hazardous nature of the employment. 

“Thave carefully noted the number of days that each man has 
been away from duty on account of sickness, and find the average 
per day from accident to be 2} men, and from general illness 2%, 
being a total loss of 5 men per day to the establishment throughout 
the year, and also that ne man in the force is laid up 12} days. 
This is an average greater than we should expect to find in any 
other employment, but it is entirely owing to the severe nature of 
some of the accidents. 

“ At the present time I am happy to say the general state of health 
amongst the men is remarkably good, and, independently of those 
suffering from the effects of accidents, we have no case causing the 
slightest uneasiness. 

“At the close of another year I have to congratulate you upon no 
fatal case having occurred.” 











No. 
Accidents. c cases. 
Amputation (finger).. .. .. se «2 « | 1 
UTNE 2s ce ce ce ce 08 0e ce oe | 4 
I ai 4a ee Oe. ee oe | 4 
Cuts and lacerated wounds . .. .. «. | 8 | 
Fractured pelvis, fractured shoulder joint, ) | 3 
MOGENESINN 6. <5 ce es os 0 } 
on smmttuer se ade. Oe ee 3 
Lacerated urethra .. ee oe 1 
Punctured wounds .. «. .2 ss oe 2 
Sprains and injuries to joints... .. 7 
Total number of cases.. oe 33 








In addition to thase accidents there have been 53 cases of ordinary 
sickness, making a total of 86 cases during the year. 





The whole of the engines and other appliances at pao in use 
have been carefully attended to, and are in thoroughly good work- 
ing order. 

At the close of another year it has again become my pleasing 
duty to bear testimony to the general efficiency and excellent con- 
duct of all ranks of the establishment, and to state my most sincere 
belief that the steadiness, unanimity, fearlessness, and zeal, with 
which they devote themselves to the arduous duties of their profes- 
sion fully entitle them to that confidence and liberality of which 
they receive such numerous instances at your hands. 

In conclusion, I beg to express my most sincere gratitude for the 
sympathy and support which I have received from you, individually 
and collectively, at all times, but more especially on the occasion of 
my recent accident; and at the same time [ beg toassure you that no 
exertion shall be wanting on my part to merit a continuance of your 
confidence. 


Among the tables appended to Captain Shaw’s report the following 
are of interest :— 
Causes oF Fires 1 1863. 
eo co oo Mt Brought forward .. .. 
ae 1| Hearth, timber under... .. .. 


o 
oO 


Airing linen .. .. 
Asphalte boiling over 
Bleaching nuts. 
Boiler, overheat of 

» explosion of 


2 : ; ” re on oe ee oe ° 
«+ «+ | Heat from furnace shaft .. .. 
LT a ee ee 


Brasier’s Gre .. sc cc co co 2] 59 MOtRl 2. co oe ° 
Burning rubbish .. . Re os BOE. ve. oe ve js 
» straw « co Rl _ « plateadjoining .. oc « 3 


2 Illumination .. .. 
« 1 Incendiarism.. .. .. ° 
eo 227 Ink boiling over .. .. 2.2 oe 
1 | Intoxication .. .. 2. . o 
1 lronm .. .. ee 
oe ee ee 
lj _ oo UWpectting .. .. «. oe 
16 | Light thrown down area .. 
1 Lighted paper 
22|_ » sawdust .. 
| Lime slacking .. 
@\Lucifers .. .. .. 
1| Naphtha upsetting 
1 | Oil cask leaking 
1jOven.. .. « ce oe 
10 | Pan of varnish splitting . 
Paper used to fan fire... .. . 


+» Waste paper . 

we white fire 
Candle oo os wc of © 
Case of fusees falling .. .. «+ 
Chair falling un fire .. «o. «. 
Charcoal fire .. .. 2 «+ os 
Chicory cylinder, overheat of .. 
Children playing with fire.. .. 
o fireworks .. 

ae lucifers 

coming in contact with 


Clothes 
fire 


eo © 
ee ee een ee ee 


Copper fire Sh wa: ae ek 
»  setonwood .. .. 





Dog oc 0+ ce ce ce ce ce 
Doubtful... .. os «s +e os 
Drying fibre .. .. «2 of oe 2} 
» firewood .. .. .. .. 2} Petroleum,testing .. 
j oo 60 OEE «nn «te 0e 
7|Pipestove .. .. .. 
1 | Poker falling out of fire 


. 
7 
~ 


jute .. eo ee 
Explosion of fireworks, &.  .. 
Fat thrown on fire .. «. «. 


Fireplace, defectin .. .. .. 2| Rags, overheatof.. .. .. «+» 

- blocked up.. .. .. 4|Readinginbed ., .. .. « 
Fish falling on fire .. .. «. 1/Smokingtobacco.. .. .. .. 3 
Flue, heatfrom .. .. 21 | Spark from fire .. .. .. 97 

» defectin .. « «. 35 | ” furnace... .. .«. 2 

» Ddlockedup.. .. | 90 threshing machine 1 

; ein ew ow | » moulding ... .« 1 

= 9 “ casting .. 2 « 1 

Flue adjoining, heat from.. 6 i > hot plate fire .. 1 

» defect in o se oo © | - GRGIMO oc cc cc 1 

» blockedup .. «. .« 1 ” forge .. « w«. 2 

oo Chee ce 8 *” fius.. oc «2 ef 1 
- — 107 


24 
4 Spirits, drawing off .. .. «. 1 
1 | Spontaneous ignition .. .. .. 5 
1 | Stilileaking .. .. .. «. o 3 
| Stove, defect in .. .. «. 21 


Flue furnace, heat from .. 
pe “ defect in 
» forge, overheat of ° 
Friction of lucifers, machinery, 
&e. : 







q cht wae (we my oe o drying... .. - i 
Furnace, overheat of .. .. .. 8 ~~ ae  - « § 
o improperly set .. .. 1 » heatfrom . - 2 
Gab. sc os > 40, 0 42 +» improperly .» ® 
», boys playing with .. 1 » ironing es «» ww. 4 
», cooking apparatus... l i? 5, portable .. «oe «o 1 
os escape Of .. «2 «2 o 35 | ao 
» explosion of +o of OD Stove adjoining, heatfrom .. 1 
» explosion caused by es- | Tar, fat, glue, oil, resin, japan, 
capein street .. .. 2 and pitch boiling over , oo 
» lighting oo 60 10 Vatoverflowing .. .. .. «. 1 
— 100 Woman falling into fire .. .. 1 
Gasfitters at work.. .. .. .. 1) Workmen'’sfire .. .. .. .. 2 
Hearth, defectin.. .. .. .. 1) Unknown oo ec of os se 487 
Carried forward.. «» 598 Total oo 00 ee 1404 
Comparative TABLE OF Fines. 

. , approximate | Dublin Fires in 1863... .. «. 174 
Philadelphia = averag. } 863 Birmingham ,, oc ce ce 189 
New York os 331 | Edinburgh ,, co ce oo 19 
Paris ‘ pea 300 | Sheffield a. ow« & 
Berlin ‘i ° 260 | Leeds os i oe ee 
Hamburg en nn 244 | Hull 26 
St. Louis na “ 189 | Bristol ea 25 
Boston si pe 172 | Cork os - 2 
St. Petersburg ,, a 140 | Sunderland ,, o 22 
Montreal “ se 104 | Belfast ea inaw = 
Brooklyn a ss 83 | Birkenhead ,, 0 6 se 8 
Troy as ion 42 | York ed os we ll 
Charleston a * 31 | Exeter mf - 10 
Liverpool Fires in 1863 .. «+e 297 | Waterford ,, an 5 
Manchester o +» «+ 238|Varmouth ,, oo o 6s 4 
Glasgow pas 221 | Tynemouth ,, ee 2 3 

' London ” oe 80 1404 





WHEEL TYRES. 


Tue weather of the season has at last set in with due wintry 
severity. It is not improbable that to the fact of this hard frost 
coming on after the running of the usual Christmas cheap trains 
has been greatly due the unwonted scarcity of the railway accidents 
that usually occur at this season. Both hard frost and an unusual 
multiplicity of trains must greatly hasten the fortuitous concur- 
rence of mishaps that culminate in a railway smash. It is an 
undoubted fact that iron is rendered more brittle by cold, although 
we may not be able to precisely explain the phenomenon. hen, 
therefore, that unhappy couple, the wheel and the rail, are hammer- 
ing away at each other at the usual rate—but with cohesive powers 
greatly lessened by frost—it is no wonder that a more than usuall 
weak part in the many hundred miles of road should give way. It 
will be remembered that in the past severe winters we have gene- 
rally had a regular crop of railway disasters—more especially of 
those caused by the breakage of wheel tyres. Of course, as Jack 
Frost is an unaccountable agent, and is certainly incapable of paying 
compensations, railway companies have been only too glad to 
s ‘ientifically swear all the damage to frost. In the case of a tyre 


| rotations it has undergone. The extraordinary duration of Krupp’s 





shrunk on a wheel rim in the ordinary way, we can easily believe 
that no unusual amount of cold would exert a powerfully disruptive 
influence on the structure. Even at the ordinary temperature of the 
atmosphere the tyre is in a state of tension. The tyre of, for 
instance, a 5ft. wheel is generally brought to a dark red heat, and 
has thus its diameter increased by nearly half au inch before being 
slipped on the cold rim of the wheel. With a lowering of the 
temperature the tyre must slightly shrink more and more in 
proportion. But it is a question whether during frost, or even at | 
all times that rolling stock is at work, the nave of the wheel is at 
the atmospheric temperature. The motion of the axle in its bearing 
always generates some heat. There is thus what we may 
analogically term a thermal centrifugal force, proceeding from the 
centre of the wheel, and additionally straining the tyre. When we 
further remember that a common tyre on our 5ft. wheel has some 
four or five 3 or § rivet-holes countersunk into its circumference— 
that it has been, perhaps, turned up more than once in the lathe— 
that it is always much and often unequally worn—we have again 
to wonder, not that accidents do happen through common tyres, but 
that they happen so seldom. 

The common practice of estimating the duration, and, inferentially, 
the relative qualities of railway tyres, by the number of miles run, 
is evidently inaccurate, and is, at the best, but a very rough mode of | 
obtaining a measure of the relative performances of wheel tyres. | 
The 3ft. wheel on a tender must make twice the number of revolu- | 
tions over a given length of road, to those made by the 6ft. driving | 
wheel of the engine. Ceteris paribus, the smaller wheel will have 
had to stand twice the wear. It is thus evident that the corre:t 
unity for the performance of a given tyre, is simply the number cf 





steel tyres has shown the preponderating influence of the kind and 
quality of the material used ; but several other additional influences 
must effect the duration of this portion of railway rolling stock. 
The load on the tyre (or on the axle)—the speed of the trains—the 
diameter of the tyre—the weight of its wheel—the situation of the 
tyre itself (whether on the locomotive, or the tender, or a carriage) 
—are all influences, each acting with more or less effect on the 
gradual deterioration, and towards the ultimate destruction of tyres. 

Considering the immense capital invested in railways, and the 
intimate personal interest of every member of the community in 
railways, it is surprising that careful and complete comparative 
observations have not been made as to the behaviour of the different 
kinds of railway plant. The capital already spent in England alono 
on railways amounts to nearly half the national debt, or 385 
millions sterling. As all English people travel by railways, every- 
body is personally interested in the safety and cheapness of railways, 
and but very few are not, either directly or indirectly, pecuniarily 
connected with railway enterprise. It is merely futile empiricism 
to form opinions by any other means than those afforded by re- 
corded observations, numerically expressed, and extended over a 
long number of years. If some of the locomotive superintendents 
in England, who are so fortunate as to be enjoying wol-geld berths 
in the service of railway companies, were to direct their attention 
to the compilation of records of this character, instead of making 
costly experiments at the expense of the companies, the yearly 
dividends would not be so much diminished by workshop expenses. 
The unfortunate shareholders have generally to pay doubly for 
these experiments, for, should any one be successful, it is at once 
patented by the doubly ingenious inventor, and the companies, by 
whose money the patent was endangered, have to pay a royalty for 
its use, Any engineer knows that, given the money and means to 
experiment, he must be a “ poor tool” indeed who could not at last 
strike out something good and new. An astonishing amount of 
disgraceful waste and loss are caused to railway companies by this 
headlong and unprincipled experimenting. 

Believing, as we do, that absolute truth in these matters is only 
to be found in the numerical results of carefully noted observations, 
we have been greatly pleased to see some records of this character 
lately published in our excellent foreign contemporary, the Zivil- 
ingenieur. The performances of thirteen tyres, principally of Low 
Moor iron, were carefully tabulated, and all their various conditions 
of working recorded with precision. The necessity for estimating 
the work done by a given tyre by means of the number of 
revolutions of its wheel, is very strikingly shown by this table, and 
apparently irreconcilable results are at once cleared up by taking the 
diameter of the given wheel into the calculation. ‘The increase of 
the wear, in proportion to the weight on the wheel, is also very 
clearly indicated. The author of the paper, M. Krauss, of Zurich, 
offers the following sufficiently obvious explanation of the fact :— 
“Tn a mathematical sense the contact of the wheel and the rail is 
merely at a point, as both the surfaces are curved iu different 
directions. Practically, as the materials give way in proportion to 
their elasticities, surfaces of contact are formed, the sizes of wi 
depend on the load and on the texture of the material. In 
the case of a wheel bearing on a rail its weight will flatten out 
the point of contact up to a limit determined by the powers of 
resistance against crushing of the iron. The flat piate will be 
greater in the ratio of the weight on the wheel. It is clear that the 
limit of elasticity is sometimes exceeded by a weight which 
is often very great, relatively to the surface on which 
it is carried, Iron scales, evidently produced by this 
crushing action, and often proceeding from both tyres and 
rails, are not unfrequently to be seen along our lines of rail- 
way.” According to Poncelet, the limit of elasticity of wrought iron 
is reached by a load of 1,400 kilogrammes per square centi- 
metre. A wrought iron tyre, loaded with 5,000 kilogrammes, will 
thus have a surface of contact of at least 3:57 square centimetres. 
Harder substances, such as steel and chilled cast iron, will give 
minimum surfaces of 0°75 and 0°50 respectively, The result is clear. 
and 0°50 respectively. The result is clear, From well-known 
causes the material lying within the region of the flattened out 
segment undergoes a partial disintegration, which itself determines 
the amount of wear and tear. A given material will thus wear away 
once as much again if it have only half the resistance of another 
given ma‘erial. And further, one and the same material, cwteriv 
paribus, will suffer double wear under a double load. 

The height of the flattened segment will be less as the diameter 
of the wheel increases. The amount of surface flattened out deter- 
mines the amount of wear; this will increase in the case of a small 
wheel—as the height of the arc of the flattened segment is greater, 
the destruction of the material will increase proportionately. In 
this respect, the performance of large wliels, as compared with that 
of small wheels, is of a more favourable character. As the weight 
of the wheels themselves acts, when in action, like a hammer on an 
anvil, hammering away without the intermedium of springs, direct 
on the inequalities of the permanent way, it is easy to see that the 
wear and tear of the tyres will advance with the weight of the 
wheels themselves. The momentum of the blows will also increase 
as the square of the speed, and the wear of the tyres will thus again 
progress in the same ratio. It is thus evident that wheel 
tyres will suffer according to their situation. The wheels on 
which brakes are adjusted, will thus be subjec: to more wear 
and tear, and both the tyres of a pair of coupled wheels must be 
turned up if only one has suffered. It will thus be seen that a wheel 
of a large diameter and of a light make is under the most favourable 
conditions of wear. 

Mr. Krauss lays down the following rule: —“ The wear of tyres, 
generally, is in an inverse arithmetical ratio to the resisting powers 
of the material used, and is in tho direct ratio to the load on the 
wheels.” ‘here is little doubt that the element of speed is not suffi- 
ciently taken into account in this rule. At any rate, a greater 
number of experiments are required before we can accept iias fully 
demonstrated. ‘The two great peculiarities of our English lines are : 
—First, the great speed of traffic; and, further, the moderate annual 
dividends. in these respects English railways greatly differ from 
Continental, and even American, lines; and it requires but little 
observation of rolling stock and fixed plant to see that these two 
circumstances are as intimately connected as cause and effect. But 
a reduction in speed is not to be thought of in England. With the 
daily-increasing traflic a reduction of the weight on the carriago 
axles is also impossible, as we should then have the evils of a mul- 
tiplicity of trains, and of an impracticable number of engines and 
carriages. The only opening for the improvement of our rolling 
stock is, as we have lately pointed out, to reduce its weight and 
improve its material. The use of Krupp’s and Bessemer’s steel is 
thus an imperative necessity for railway companies. ‘To steel tyres 
and steel rails, steel axles, boilers, and other details, must we look 
for an economical maintenance of our present speeds, agreeable 
alike to railway shareholders and travellers. Krupp’s steel tyres 
have been found, on an average, to last five times as long as common 
tyres, both having been worked under similar conditions. It is 
perhaps surprising that the light chilled cast iron wheel, so much 
used in other countries for railway carriages, has not been more 
adopted in England. A pair of these wheels often weigh less than 
a single wheel of the description commonly used, and the intense 
hardness of the material renders chilled iron peculiarly fitted for 
railway purposes. There is an intimate connection between the 
conditions of wear of the rail and of the wheel—a connection so 
well expressed by George Stephenson’s comparison of “man and 
wife.” The chilled points of Messrs. Nansome and Sims give 
remarkably good results, and are very generally applied in England. 
Perhaps we may see the time when chilled wheels will be as common 
as chilled points.—Mechanics’ Magazine. 





Opposition TO PenpinG Patents.—A costly opposition to a patent 
for which provisional protection had been granted was lately heard 
before one of the law officers of the Crown. It was ruled that, so 
long as the thing sought to be patented was visibly different (that is, 
in form) from anything before used, the patent must issue. 
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RAILWAY ENGINEERING.—PAST AND FUTURE, 


Tue usual annual stock-taking must always be'a perennial source 
of satisfaction to those concerned in a prosperous enterprise. No 
bad debts, no “ wasters ” castings or forgings, no useless machines, 
no rejected work; but well-kept, flourishing workshops, only 
requiring to be swept up and the plant and stock to be booked, that 
the whole may be ready for the labours of the future year. In 
this flourishing state is the world’s railway engineering. We have 
no failures or disasters to record ; continuous world-wide progress is 
the character of last year’s railway work. At least in England, and 
in England's dependencies, Lord Bacon’s definition of a prosperous 
country —“ fertile fields, busy workshops, and good roadways "—is 
the motto of the day. 

Far-seeing as was Bacon, he could have only looked forward to 
improved postal roads. Even he could not dream that his country- 
men would so improve post-roads and horses as to attain a speed 
of traffic unknown before, and unequalled in any other country ; 
that, not content with this, they would lay down iron roads and 
create iron horses; that the double meshes of the iron net thus 
formed would gradually cover the whole world; that, returning to 
the common road for short distances, English steam elephants 
would be placed thereon. Essentially English in its origin, the 
scientific art of land locomotion is now indeed the principal 
branch of engineering. 

The proverbial embarras de richesse is the feeling of an observer 
wishing to retrace its progress for even such a short period as a 
year. Lhe immense exteut and varied character of the works 
underta. n, or in progress, or finished, the varied discoveries and 
inventio more or less bearing upon railway engineering, make up 
an imm se picture, the details of which cannot be seized upon 
without ome difficulty. Every step in physical science has a more 
or less d ect bearing upon that application of physical science we 
term eng neering ; almost every step forward in engineering itself 
has amo or less direct influence in facilitating and cheapeningloco- 
motion by iand. A discovery made last year in the laboratory of 
some yet obscure chemist, or a mechanical combination still seething 
in the brain of some unknown workman, may yet change or extend 
the elements of our ordinary combinations—may yet still further 
add to the £385,000,000 capital invested in English railways, and 
the 250,000 men directly and indirectly earning their living thereon. 

Tho great railway novelty of last year was the finishing of the 
Metropolitan Railway, opened on the 9th of lass January. This 
underground railway has inaugurated an era in the internal com- 
munication of overcrowded metropolitan districts, and the 
probable great extension of these lines will make the metropolis the 
centre of English railway enterprise during the preseut year. If 
Sir Christopher Wren’s plans for rebuilding London had not been 
rejected by one of the worst Governments that ever disgraced 
the country, we should probably not have to burrow under the 
ground as the only means of relieving the streets of the me- 
tropolis of their traffic; but those legacies of our forefathers, 
the narrow streets of the City, oblige us to have again recourse to 
the resources of modern engineering. The great extent of English 
mining operations has bred up a school of men perfectly at 
home in subterranean workings, and has rendered English 
engineers famous throughout the world for the peculiar excellence 
of their underground work. ‘The example of London will probably 
be followed by Paris, and the echoes of the catacomb city of the 
dead may yet be disturbed by the shriek of the locomotive whistle. 
It is, however, a question whether the steam locomotive will not be 
superseded in continuous tunnels by an employment of air in passen- 
ger traffic, similar to that used for goods by the Pneumatic Despatch 
Company. It is easy enough to condense steam, and to burn the 
visible particles of carbon we term smoke -the latter operation 
can, indeed, always be carried out by a good fireman—but the 
gaseous products of combustion have never been completely con- 
sumed in any instance that we know of. The necessity for venti- 
lating these lines will also evidently increase with the distance to 
be travelled. A Metropolitan Railway has been proposed for 
Dublin; not underground, however, but rather in the air—a plan 
more suitable to the national character of our Irish fellow-subjects. 
The line is to be carried on an ornamental viaduct, the arches of 
which are to be available as warehouses. It would require a separate 
article to merely enumerate a few of the various railway projects to 
be brought forward next session—a session which, in its railway 
bills, will probably rival that of 1845—and another paper to recall 
the different extensions carried out last year. 

Our colonies, and more especially the wealthy dependencies of 
Australia and the Hast Indies, have not been backward in in- 
creasing their railway communication. The American cotton 
blockade seems to have furthered the extension of East Indian 


railways as much as the diurnal blockade in the City has indirectly 


favoured the development of metropolitan communication; and 
the ill wind from America has thus filled the sails of East Indian 
enterprise. It is indeed astonishing that the immense military 
aud commercial advantages of railways should not have led to 
their earlier introduction by the armed traders of Great Britain. 
In a few weeks, however, the great cotton lields of Central India 
and of Cuzerat will be in direct communication with Bombay, 
while Delhi will be within two days’ journey from Calcutta. Some 
800 miles of East Indian railway were opened last year. The 
Madras main line and the Kast Indian line will both be opened 
throughout within a few weeks, with the sole exception of the 
dumna bridge on the latter railway. The most extraordinary 
railway undertaking accomplished last year was undoubtedly, 
upon the whole, the Bhore Ghaut Incline of the East Indian Rail- 
way. ‘he work would require a description by itself; but this 
Ghaut Incline may be shortly stated to be 15 miles 68 chains long; 
the total elevation surmounted by the incline in one long lift is 
I,S31ft., and its average gradient is Lin 48. Apart from the great 
number of tunnels, viaducts, aud more especially the mu!titude of 
extraordinary cross sections (nearly 2,000), this line is remarkable 
from the employment thereou of a “reversing station.” The rail- 
Way appears to retrograde as it emerges from the reversing station; in 
plan the line is forked, or is like the Roman eapital letter Y. The 
locomotive engines are turned at the station, and the tail of each 
train becomes its head, The train thus appears to move backwards 
as it leaves the station The object of the late Mr. Berkley, the 
engineer of the Great Indian Peninsular Railway, vas to increase 
the length of the base by means of this fork, and to thus flatten the 
incline, Curves of a short radius were thus avoided, and, by means 
of the reversing station, the direction of the line co.id be altered, 
at a very sharp angle, by means of points and crossings. Most of 
the locomotives used for working the incline are four-wheeled 
double-tank engines, running in pairs, avd coupled back to back. 
Years ago, Robert Stephenson recommended these engines for 
working steep gradients with their usual accompaniment of sharp 
curves. Contrary to Stephenson's advice, the Austrians alopted 
the monstrous and destructive Engerth engines. With the 
extension of railway communication the questions belonging to 
the economical working of hilly districts daily increase in import- 
ance. A glaring contrast in Europe between the two systems is 
that of the Mount Cenis Tunnel line and the Simmering and 
Bodenbach Railway, near Vienna. In our last impression we 
shortly alluded to Mr, Fell’s proposed tramway over Mount Cenis. 
With regard to Australian railways, the latest accessible returns 
give a mileage in operation—In Victoria, of 197 miles; in South 
Australia of 57 miles ; and in New South Wales of 125 miles. We 
are sorry to say that a break of gauge already exists in the Austra- 
lian coutinent. The lines in Victoria are ft. 3in., and those in New 
South Wales 4ft. Shin 

The exteut of, and novelties in foreign railway engineering, are by 
HO means so Hoteworthy as those growing out of the railway practice 
of last year in Eugiand and her colonies—indeed, in England alone 
Our American cousins, formerly so active in the construction of 
railways, are now displaying astll greater activity in their destruc- 
tion. An interesting feature of the conflict to the modern military 
engineer is the use of railways by both Confederates and Federals 



































—especially by the former—as a basis of operations. Railways 
will undoubtedly play great part in modern warfare, and their 
proper use will immensely increase the percussive force of an 
army. Favoured by comparative political quiet, the nations of 
South America, however, are rapidly spreading out their railway 
net. 

A line across the Andes has been sanctioned by the Peruvian 
Government; and extensive railway works in the sensible little 
republic of Chili are being pushed jorward with great activity by 
means of English capital. Many of our readers will remember 
that Louis Napoleon—while yet “in want of employment”—read 
a paper before the Institution of Civil Engineers on a proposed 
canal route across the Isthmus of Panama. The very high divi- 
dend paid by the present line across the isthmus will, no doubt, 
sooner or later, lead to another line of railway—scarcely to the 
cutting of an extensive canal. Under Napoleon’s now imperial 
auspices, the railway system in France is being extensively, but, 
at the same tlme, soundly extended, as we more fully explained 
in our last issue. The Swiss have overcome the heavy work of 
their mountain lines, and more than 716 miles of railway—12 
miles of which form some 54 tunnels—are now open in Switzer- 
land, 

A bold railway project has been proposed for crossing the Sim- 
plon. It is 80 kilométres long, 44 of which are covered, 23 
tunnelled, and the remainder is to be on galleries. The estimated 
cost is 72,000,000 franes. 

Italy and Spaiv, the two Continental nations lately awakened 
from the slumber of centuries, are daily more and more developing 


their inland communication. The total extent of railway now | ven } itl 4 
| account amounted to £74,299,940, the additional mileage opened to 


| 3,143 miles, and the additional! traflic receipts to £7,51'3,160, showing 


open in Italy is nearly 2,000 miles. Most of the permanent way 
and rolling stock has been imported from England. The most 


important and interesting of all the Continental railway works is | 


that of the Mount Cenis tunnel, of which an inceresting account 
has been lately published by the Italian Government. The extent 
of the work may be gathered from the fact that the tunnel, when 
completed, will be 7 miles 4 furlongs and 164 yards long. Evena 
long description would scarcely make the plans for obtaining the 
power and applying the boring machines at all intelligible without 
drawings. Since January last, boring machines have been applied 
to both the French and the Italian side of the mountain, but it is 
doubtful whether the work will be finished within less than fourteen 
years. ‘The whole undertaking speaks very highly for the science 
and energy of the Italian engineers. When once carried out, the 
comparative absence of very steep inclines will effect such a saving 
in fuel—so dear in Italy—as, in course of time, to probably com- 








| pensate for the expense of the work, which is estimated at two 


millions sterling. 

When all the bridges now intended to span the Thames are 
carried out, Londor may then be well called “ The City of 
bridges.” Springing out from the future ‘hames embankments, 
the noble array of metropolitan bridges will form a sight un- 
equalled in the universe for magnificence; it will be tie finest 
structural display in the world; and thoroughly in keeping with 
the capital of a great maritime nation. In our last number 
we gave an account of the foundations of the new Charing- 
cross Bridge, the opening of which to public traffic will worthily 
inaugurate the year. Another bridge, of a similar character, 
designed by the same engineer, Mr. Hawkshaw, and undertaken 
by the same contractors, Messrs. Cochrane and Co., and intended 
for the City Extension of the Charing-cross Railway, is being 
erected between Bank-side and Cannon-street, City. It will be 
twelve feet wider than that at Charing-cross, iu order to take tive, 
instead of four, lines of rails, and side-ways will probably be made 
for passenger traffic. The great bridge across the Mersey, at Kun- 
corn, has been also lately begun ; and another important railway 
bridge, that over the Trent, at Keadby, is progressing successfully. 
A magnificent work, on the Great Southern Railway of New South 
Wales, is the Menangle Viaduct, designed by Mr. Fowler, and 
contracted for by Messrs. Peto and Brassey. ‘hough but a viaduct 
in summer, the structure has to bridge a powerful torrent in the 
winter season, The bridge has three 150ft. clear spans, each with 
two tubular girders 25ft. apart, and joined at their lower extremities 
with cross girders of the shape of the letter U. A lamentable 
disaster, resulting in the loss of more than a hundred lives, occurred 
last year to a railway bridge on the line between Barcelona and 
Granollers, in Spain. It was a lattice bridge, the iron of which 
was furnished by a Manchester firm, but the piers and foundations 
of the bridge were constructed by the Spauish officials of the line. 

Aun insight into the necessity of diminishing the weight of the 
rolling stock, as a means of lessening its own wear and tear as well 
as that of the permanent way, seems to be every day extending with 
engineers. ‘Ihe new cheapened processes of making steel will 
greatly facilitate this movement. Kuupp’s steel axles, Bessemer 
steel boilers, steel rails, and other details, are gradually effecting a 
revolution in the fixed plant and rolling stock of railways. Bessemer 
steel rails have been remarkably successful, showing little or no 
signs of wear after very heavy work. It seems very probable that 
a really permanent way may yet be laid down on a firm foundation 
formed of some cheap kind of artificial stone or concrete, 
with the usual wooden elastic medium between this solid foun- 
dation and asteel rail. ‘Che use of Mr. W. B. Adams's elastic 
tyres, and of his radial axle-boxes, also appears to be extending. 
Sulphate of copper is gaining ground as a means of preserving 
wood, and of rendering it less combustible. The necessity 
for rendering incombustible the wood used in railway structures 
was well evidenced last year in the total destruction by fire 
of a large bridge at Ely, on, the Great Eastern. The sudden 
attack of a madman, fortunately unattended with fatal conse- 
quences, on some of the railway passengers, aroused the attention 
of the public to some means of communicating between passengers 
and the guards. Many outrageously absurd schemes were pro- 
posed by different correspondents in the morning papers; but, as 
yet, no rational plan has made its way into general acceptance. The 
economy of fuel of the locomotive will evidently advance in a 
parallel line with the improvement of the instruments intended to 
ascertain its internal working. A good indicato. for high-pressure, 
quick working engines, has been long a desideratum to locomotive 
engineers. ‘This want appears to be completely supplied by the 
Richards’ indicator, lately imported from America, aud last year 
applied to English locomotives for the first time. Another ingenious 
detail, though scarcely so important, first brought out last year in 
England, is Carre’s dioptric water gauge-tube, almost exclusively 
used by the Chemin de Fer du Nord. Lhe immense spread of our 
telegraphic system has rendered this branch of engineering the most 
strongly marked speciality of the profession, and it isa subject tu 
Which we Lave sca:cely space at present to do justice. 

The above necessarily short and imperfect sketch has doue but 
incomplete justice to a subject of the highest importance, 
railway engineering does not end even at the railway terminus. 
Railways cannot be taken up to every workshop, or to every man’s 
door. ‘To the really complete and thorough development of land 
transit, attended with a saving of duplicate and unremunerative 
lines, we must look to the traction engine on common roads for 
heavy work; and to the extension of light lines of rails—such as 
that at Pendleton, near Manchester—for tle conveyance of passenger 
trattic between railway termini.— Railay News. 





RAILWAY TRAFFIC FOR 15863. 
Tue railway traffic returns for the past year, published weekly, 
show that the total receipts on railways in the United Kingdom 
amounted, on 11,194 miles, to £29,955,96', and on 10,679 miles in 





1862 to £28,321,082, showing an increase of £1 
increase of trattic for the past six year 
£1,057,738 per annum. Of the £29.953,960 received during the past 
year, the fourteen principal railway companies received for tratlic on 
4,790 miles £23,582,241, against £22,588,602 ou 7,595 miles in the 
year 1862, showing an increase of £995,639 on those lines. Tt 
crease on the Caledonian Railway during the year amounted to 
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£67,329, on the Great Eastern to £62,853, on the Great Northern to 
£56,723, on the Great Southern and Western to £4,997, on the 
Great Western to £47,179, on the Lancashire and Yorkshire to 
£114,081, on the London and North-Western to £227,070, on the 
London and South-Western to £33,302, on the Manchester, Shef- 
field, and Lincolnshire, to £67,355, on the Midland to £113,352, on 
the North British to £64,976, on the North-Eastern to £150,855, and 
on the South-Eastern to £7,120 —Total, £1,017,192. But from this 
must be deducted £23,553, the decrease on the London, Brighton, 
and South Coast, leaving the increase as above ou the principal lines 
£993,639, or 44 per cent. ‘The traffic recvipts on the other railways 
amounted on 3,404 miles to £6,371,719, against £5,732,480 on 3,083 
miles in 1862, showing an increase of £639,239, or 11:1 per cent. 
The increase in the trafiic receipts for the past year must be con- 
sidered very satisfactory, as they compare tor six months of the 
year with the International Exhibition traffic of 1862. 

The aggregate capital expended on those lines amounted to about 
£363,896,200, being at the rate of £32,510 per mile. The average 
traflic receipts amounted to £2,745 per mile for the past year. But 
in addition to those lines of which the traflic returns were published 
weekly, there are others, published neither weekly nor monthly, of 
which an estimate to a certain extent has to be made. The capital 
expended on those lines, 710 miles in length, is about £9,350,000, 
and the receipts for the past year about £544,700. Those added to 
the preceding figures show that the total capital expended on rail- 
ways in operation during the past year amounted to £373,246,200, 
the aggregate length of line in operation being 11,904 miles, and the 
traffic receipts £30,498,660. 

During the past seven years the additional outlay on capital 











that the additional outlay produced something like an addi- 
tional traffic receipt equal to 10 per cent. on the extra outlay, and 
had the effect of gradually raising the annual percentage of traffic 
on the total capital expended from 7°69 per cent. in 1856 to 8-17 per 
cent. in 1863, and the average net profit from 4 per cent. in 1856 to 
4:25 per cent. in 1865. Should the recent arrangements entered 
into by the great railway companies for utilising each other’s lines 
by booking traffic over them in every direction, instead of as for- 
merly obstructing the traffic to and from other lines, and in some 
cases carrying it round them, be found mutually beneficial and be 
carried out faithfully, a vast and continued expenditure of capital 
on competing lines at various points will in future be rendered un- 
necessary. ‘This will enable the traffic on existing lines to be fully 
developed, and tend to increase the return on the capital already 
expended on those railways. 

The traflic receipts of railways in the United Kingdom amounted, 
for the week ending the 2nd of January, on 11,082 miles, to 
£540,820, and for the corresponding week of last year, on 10,706 
niles, to £489,460, showing an increase of 376 miles and of £51,360 
in the receipts. ‘he gross receipts on the following fourteen railways 
| amounted in the aggregate, on 7,82 miles, to £430,124, aud for the 
corresponding week of 1863, on 7,616 miles, to £393,056, showing 
an increase of 186 miles and £37,008 in the receipts. The increase 
on the Caledonian amounted to £1,760; on the Great Eastern to 
£3.660 ; on the Great Northern to £3.994; on the Great Western to 
£4,642; on the Lancashire and Yorkshire to £4,220 ; on the Lon- 
don and North Western to £7,398; on the London and South 
Western to £2,276; on the Manchester, Sheffield, and Lin- 
colnshire to £1,526; on the Midland to £3,868; on the 
North british to £987; on the North-Eastern to £3,009; and on 
the South-Hastern to £13—total, £37,403. But from this must 
be deducted £157, the decrease on the Great Southern and Western, 
and £148 on the London, Brighton, and South Coast, leaving the 
increase, as above, £37,068. ‘lhe goods and mineral traffic on those 
Itnes amounted to £224,116, and for the corresponding week of 1863 
to £205,202, showing an increase of £18,914. The receipts for 
passengers, parcels, &c., amounted to £206,008, against £187,854, 
showing an increase of £18,154. The tratlic receipts on sixty-three 
other lines amounted, on 3,280 miles, to £110,696, and for the corre- 
sponding week of last year, on 3,090 miles, to £96,404, showing an 
increase of 190 miles, and of £14,292 in the receipts. The total 
receipts of the past week show a decrease ef £67,652 as co upared 
with those of the preceding week, en ling the 21st of December, and 
as compared with the corresponding week of last year a considerable 
increase in the trade of the country. 























Progress oF Dumparrox.—The Dumbarton Herald of Thursday 
last Says that the increase in the population of that town during the 
past twelve years has been at the rate of 100 per cent. It now con- 
tains 721 more dwelling-houses and places of business than in 1851. 
The rental is greater by £10,388. About 220 vessels have been built 
at the yards in the town, the estimated cost of which was £3,275,445. 
The annual quantity of gas cousumed in 1851 was 1, 300 cubic 
feet ; it is uow 6,714,000, being a yearly increase of 5,078,700 ft. 
Within the same period the inhabitants have been supplied with an 
eflicient police establishment, which is now under the General 
Actof 1862. Water has been introduced into the town, the municipal 
boundaries have been greatly exteuded, the lighting of the town has 
been very much improved, the river has been deepened to the 
extent of three or four feet, and is now capable of floating the largest 
sized ships, the public common has been embanked at a cost 
of several thousand pounds, four new churches have been erected, 
the exclusive system of burgess privileges and levying petty cus- 
toms has been abolished, the slaughter-house has been removed 
outside of the town, a large and fiuely-situated public cemetery has 
been opened, a new academy and public hall are about to be erected 
at a cost of £4,000 or £5,000, a thorough and comprehensive system 
of the town’s drainage is shortly to be gone into, and after having 
accomplished this and other improvements the balance at the credit 
of the corporation is upwards of £3,UU0 greater than it was twelve 
years ago. 
Tue Steam-Sarpring Trape.—We extract the following from 
Messrs. Alfred Brett and Co.’s monthly circular, dated London, 
January L:—At the conclusion of 1862 we expressed our conviction 
that, whatever contiugencies might arise, the steam-shipping interest 
could hardly fail to improve. ‘lhese views have been fully realised. 
Various circumstances have arisen—from losses, the development of 
new trades, and the requirements of the Southern States, or those 
interested in the speculative trade of blockade runuing—to clear the 
market of many worthless, as also serviceable, steamers; and, 
although we have not a single instance of a steamer being sold to 
the Federal States, yet it appears that there are upwards of 
a hundred vessels employed in the before-uamed hazardous 
trade, comprising some of the fastest aud finest steamers 
atloat, many of which were sold at very heavy prices. 
The usual dullness which is generally expected at the end and 
commencement of the year has been, during the last month, 
more than counterbalanced by the introduction of several new steam- 
ship companies of large capital, which of themselves have absorbed 
a large amount of existing tonnage. In addition to this, several of 
the railway companies have extended their operations to steam- 
shipping enterprise, which will shortly become more fully de- 
veloped, thereby necessitating a large additional amount of new 
tonnage, Looking at the present prices of iron, and the orders 
already in the builders’ hands, it is evident that such must be at 
increased rates, and these facts show that we are justitied in 
the remark we made in our last annual circular:— “ Abun- 
dant capital will soon ilouw into what we may truly term the 
natural and natioual direction of steamshipping investment.” The 
success Which has more or less attended the new projects alluded to 
will, doubtless, lead to others. Several foreign companies, more 
particularly French ones, have been brought successiully forward 
during the past year, Some sales have likewise taken place of late 
for Egypt, avd trom recent reports and orders given in this country 
| it is evident that other nations are becoming aware of the utility 
| of a good and effective steam communication for the development of 

their trade and resources. At the commencement of the year freighte 
os prevailed, 
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METROPOLITAN ' RAILWAYS FOR 1864. 
(From the Times.) 


Is Lord Derby again to undertake this year the defence of the 
metropolis against its hungry crowd of railway assailants? — If his 


Lordship should now stand forward in the breach, he need do no | 


more, we think, than unfold before the astonished gaze of the House 
of Peers Mr. Stanford's map of proposed metropolitan railways for 
the year 1864. Last year they only clamoured at the gates; this 
session they try to swarm over city and suburbs, till in such neigh- 
bourhoods as the intended Thames Embankment or round the 
Mansion-house the red lines look like a hopeless tangle—two, three, 
or sometimes even four, striving, if not to occupy the same ground, 
yet at least to run as close together side by side as they possibly can 
‘without touching Last year there was at least some decent show 
of reluctance to cut up parks and build over the few open places in 
London, but, probably, encouraged by the mild truism of the Lords’ 
report last Session, “ that squares and open spaces should not be un- 
necessarily taken,” all reserve seems now cast to the winds. A 
public park on the line of route is apparently considered rather a 
good thing than otherwise, inasmuch as the promoters evidently 


flatter themselves that they will be allowed to tunnel through such | 


jlaces for nothing. The best squares seem in some cases to have 
os selected for passing through or near the best and most 
thronged of our city thoroughfares for tunnelling under and Luild- 
ing stations. Round about the Mansion-house and Leadenhall- 
street, as we have said, the web of lines more resembles a torn and 
ravelled net, and in this densely populated spot they wind in and out 
in such inextricable confusion that it is literally impossible to trace 
the course of any single line through the labyrinth. Near Black- 
friars Bridge they are almost as bad. A large slice of the river 
Thames is marked out to be occupied by a line running «almost along 
its centre from Westminster to London Bridge, and there are plans 
for no less than four bridges over the Pool—one at Limehouse, one 
at Shadwell, and two at the Tower. One hopeful scheme crosses 
Kensington Gardens from end to end. Another, after doing the 
same kind office for Hyde Park, proceeds direst across the Green 
Park and St. James’s. Of course these latter would be in tunnels, 
and of course the tunnels would drain the ground and kill all the 
trees near them. One plan, the Metropolitan Grand Union, appears 
absolutely incomprehensible in its wild eccentric flourishes all round 
Tower-hill, unless on the supposition that it is intended to give all 
the inhabitants of the Minories direct communication with Kensal- 
greep. It would be a mere waste of time, however, to notice the 
crude absurdities of allthe schemes which are about to be thrust on 
the notice of the Houses as plans for metropolitan communication. 
It is said that nothing but money at 12 per cent. would have stopped 
the conception of some of these bubbles; but such a prosy consider- 
ation as the value of money could never have crossed the minds of 
some promoters for a single instant. It is fortunate for the public 
that the great mass of them were conceived with such a lofty indif- 
ference to present cost or future profit, and are in short little more 
than the crotchetsof young engineers striving to force themselves 
on the notice of the railway world. The estimates are is some cases 
put lower than half the cost of the mere property the lines would 
take, and this is in most cases, no doubt, done to diminish the 
deposit of 8 per cent. required by the Board of Trade till the line is 
completed. ‘These deposits have to be made good before the 15th 
instant, and probably not more than thirty out of the sixty proposed 
new metropolitan lines will pass through that monetary ordeal, if 
even somany. Of the survivors a certain number are sure to fall 
through from non-compliance with the Standing Orders, a certain 
number will be compromised and rejected, and the field will in the 
end be left to a few good practical and solvent schemes, well sup- 
ported by the great companies, to fight out the battle of future rail- 
way communication throughout the metropolis. 

The great struggle of the session, and, as far as regards the inte- 
rests of London, the greatest that was ever fought out before Par- 
liamentary Committees, will be between the rival scheines of Mr. 
Hawkshaw and Mr. John Fowler. Whichever way the battle goes, 
the result must be to influence for ever, and in the most vital 
manner, the future railway legislation for the metropolis. To under- 
stand this it is necessary to state that the third report of Lord 
Granville’s Committee on railways last year, after recommending 
that the Great Eastern, which caused all the outery, should be 
allowed to come into the City, went on to suggest that some final 
and comprehensive scheme should be formed for all metropolitan 
lines—such as an inner low-level circle for the local traflic of London 
itself, and an outer high-level circle to completely surround the 
metropolis, and intercept all lines to London at a short distance 
from their termini, so as to make communication with all railways 
north and south of the Thames, without taking their passengers 
through, but round London. The report further recommended 
that, for this purpose, what is called the Metropolitan Railway 
District should be considerably extended, and that the inner and 
outer circles of lines should join at some part of their circumference. 
There were other minor suggestions, but the gist of the whole 
report lay in pressing on engineers the promotion of these inner 
and outer circles. From both the reasoning and conclusion of this 
report Mr. Hawkshaw dissents—first, on the ground, which will 
occur to every one, that it is not possible now to form any scheme 
of finality with regard to metropolitan railways, and that it is safer 
and more just to judge of each by its own merits and by the real 
accommodation which it offers to the public; secondly, because all 
the lines intercepted by the outer circle would, by payment of tolls, 
have a right of way over it to the inner circle, and thus virtually 
bring about the very evil the Lords wish to prevent—the introduc- 
tion of what would really be their termini into the heart of the 
City. Mr. Fowler has, on the contrary, adopted the suggestions of 
the Lords’ report, and comes forward with two schemes, gigantic in 
extent and costliness, for carrying them out. Mr. Hawkshaw, ad- 
hering to his principle of only meeting acknowledged wants, and 
uot striving after unattainable finality in railway legislation, has 
only two plans—one for connecting the northern lines by tunnel 
with the Charing-cross station, and another from Hammersmith to 
the same terminus. Each of these eminent eugiueers,therefore, 
supports distinct principles. Mr. Fowler upholds the Lords’ sug- 
gestions, Mr. Hawkshaw opposes them, and as each has vigorous 
supporters, the contest is likely to be the keenest, longest, and most 
memorable of all our railway struggles. If, on the one side, Mr. 
Hawkshaw is hampered by the freaks of wild auxiliaries, who, in 
maps and plans at least, run riot over half the streets and squares of 
London, he is, on the other hand, powerfully upheld by great com- 
panies, and not less so, perhaps, by some serious objectic 
Fowler's great scheme of interception. , 

Mr. Hawkshaw’s two plans are, fortunately for the view he takes 
of the Lords’ Report, of great and acknowledged u ility. When 
once the London-bridge and South-Western lines were brought to 
Charing-cross it was evident, that for the sake of even-handed 
justice between companies, to say nothing of accommodation and 
convenience for the public, the great lines north of the Thames must 
be allowed to effect their junction also. Fortunately, the difference 
between the levels of the Great Northern, Euston, and Midland 
termini and that of the station at Charing-cross is such that a deep 
cutting may be made from the termini of the three great lines we 
have mentioned which can be carried under the Strand to near the 
bottom of Villiers-street, where it emerges and effects a junction 
near the first pier of the Charing-cross bridge at alevel. ‘The total 
length of this line is 34 miles. It is to be laid for four lines of rails, 
and to be an open cutting with brick retaining walls, very similar to 
the cutting leading out of the North Western station at Euston. It 
is taken at such a depth that all streets can be continued over it on 
bridges without alteration of their width or vel, and the bridges 
themselves are to be built of such a width as to allow of the line of 
shops or houses along the streets being coutinucd over them, so as 
to keep the traflic on the line entirely out of sight. There will 
one station, and one station only, in Holborn, ‘There will be se 
rate stations at Charing-cross for the through southern traflic, and 
that to the City by the Cannen-street line, The cutting is every- 
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where carried behind the houses, so as not to interfere with existing 
streets, the levels of which are not altered, with the exception of the 
Euston-road, which is raised five feet, and a tunnel of about 250 
yards in length takes it under the Strand to Charing-cross. The 
estimated cost of this line is £2,000,000. Mr. Hawkshaw’s second 
scheme is one to connect Lambeth, Westminster, Pimlico, Chelsea, 
Brompton, Kensington, and Hammersmith, and the neighbourhoods, 
in connection with the West London Railway, and give a direct 
access to Charing-cross, Cannon-street, and London Bridge, and 
thus, of course, to all the lines north and south of the Thames, 
total length of the line six miles, and its estimated cost 
£2.00,000, It commences at the south end of the Hunge 
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viaduct, passes through Lambeth, crosses the Thames on the east 
side of the Penitentiary, thence through Westm nster, Pimlico, 
Chelsea, and on to Brompton, on the south side of the Exhibition 
buildings, effects a junction with the West London Railway, and 
ov by a branch to Hammersmith. This is to be for two lines of 
way, and will be constructed (if the bill passes) on the same princi- 
ples as the branch to the northern lines—that is to say, in an open 
cutting below the level of the streets, which are continued in the 
same manner by bridges over it, with houses at each side. ‘(hat 
such a line is supposed to be needed may be inferred from the fact 
that three companies are competing for the ground, and much of 
Mr. Hawkshaw’s proposed line is also intended to be occupied by 
It is on this western ex- 
tension, therefore, that the struggle between the two leading eng 
neers Will take place. 

Of course, there are other 





so 


schemes besides Mr. Fowler's for 
, and others besides Mr. 
Ilawkshaw’s for connecting the northern and southern lines; but it 
is not too much to say that the plans of the gentlemen we havi 
mentioned are the most complete and important of their class, and 
are the representative schemes of the two great principles. 1t would 
be unjust to Mr. Fowler to attempt to summarise all the details of 
his scheme into a few lines at the end of a long article, and we 

an account of his inner and outer circles of 
railway to another occasion, when the great question which their 
intercepting system raises may be more fully explained. Unfortu- 
nately, one part of the plan, which it is to be hoped is capable of 
alteration in this respect, is to takea line along the proposed hemes 
Embankment, for the part possession of which there are already 
many railway competitors struggling for the sole right of disfiguring 
the unmade thoroughfare. It sounded strangely at first to hear that 
the Metropolitan Board of Works lent a willing ear to these 
proposals for cutting up their greatest and, architecturally speaking, 
their noblest work. The real facts of the case, however, are these, 
The gas company near Blackfriars Bridge has an Act which 
guarantees it its approach to the river, and this right was most 
unfortunately confirmed to it when the Thames Embankment Bill 
became law. To give the company their access to the river means 
to make au open dock through the Embankment into the gasworks 
fact, cut it in two. The expense of making such a dock 
will be great, and the ruin to the aspect of the lofty granite terraced 
Embankment certain. It is not so strange, therefore, that the 














| Metropolitan Board of Works having no money of their own to buy 





off the gasworks are, as the least of the two evils, glad to welcome 
any railway company rich enough to do so, and support their claim 
to partly spoil the Embankment that the company in return may 
enable the board to complete it without an opening. It seems but 
slipshod iegislation all this. Pubiic feeling was most deservedly 
excited by the attempt to turn the Embankment from Montague- 
house, but who would have suspected that when that grievance 
was redressed, such an injury would have been done to the plan as 
to virtually cut it in two to oblige a gasworks. But that folly 
having been committed, it by no means of necessity follows that we 
must commit the last and greatest by selling a right of way along 
the Embankment to any railway that will buy off the gasworks. 
The Thames Embankment will be the most costly, the widest, and 
the handsomest thoroughfare in the world. Has the richest city 
then no alternative but to sell and spoil for ever this their greatest 
work, to bring in one nuisance to buy out another, when an 
additional outlay of some three or four per cent. on the sum 
proposed to be expended would allow the original design to be 
carried through in its integrity, and shut out the crowd of hunsry 
railways which are already clamouring for the right of using and 
disfiguring the imbankment before a stone of it is laid. 


Tue Researca.—The Research, 4, 1,253 tons, 200-horse power, 
the first of the squadron of iron-clad vessels now building from the 
designs of Mr. Reed, the Chief Constructor of the Navy, was suc- 
cessfully undocked at Pembroke, on Saturday, with the whole of 
her armour-plating complete, and her engines and boilers on board. 
With her iron masts fitted and jury-rigged, and all her armour- 
plating on, and about 100 tons of ballast on board, the Research 
only drew 12ft. 2in., and when complete, with the whole of her 
fitments, crew, stores, and provisions, and ready for sea, she will 
draw less than 14ft., and will consequently be capable of entering 
any harbour in almost any part of the world. ‘he Research is com- 
pletely cased up to the upper deck with 4}in. armour, and will be a 
full-rigged sea-going ship. According to existing arrangements, she 
will leave Pembroke dock for Devonport on Saturday next, in charge 
of Cupt. I]. Paul, assistant master-attendant at that dockyard, and will 
there be fitted for sea with all possible despatch. A new plan has been 
adopted in the armour plativg of the Research, to prevent galvanic 
action, according to a system introduced by Mr. Reed, and is the first 
vessel of the fleet of ironclads so treated. ‘l'his consists in completely 
sheathing the armour-plating below the water-line with teak 
planking, which will thus have the effect of preserving the armour 
from all galvanic action and corrosion, and will enable the Kesearch 
to be despatched on foreign service for a lengthened period with 
confidence. She will carry only four guns, and these will be the 
110-pounder Armstrongs, the arrangements for fitting which on 
board are now being carried out under the superintendence of Mr. 
Napier, from Woolwich Arsenal. The completion of the esearch 
wiil be followed speedily by that of the Kuterprise, which is some- 
what less heavily armour-cased than the former vessel. 








Tue Srreer Trarric or Lonvox.—Various expedients have been 
proposed for relieving the pressure of the street traflic of the city of 
London—among the more important of which are new railways, 
new police regulations, and new streets. The difficulty of satis- 
factorily solving this problem will be obvious from a mere statement 
of the facts of the case. On every business day in London upwards 
of 700,000 persons enter the City by its various approaches, and 
leave it again in the evening for their homes at the West end, in 
the suburbs, or in the country. 700,000 persons represent a popu- 
lation equal to the whole inhabitants of South Wales, or of the city 
of Manchester. Diawn up in a line, two deep, stunding close 
together, they would occupy an extent of over 120 miles; and, 
ranged six deep, they would take more than twelve hours to march 
past aspectator at the rate of 110 paces a minute. Of the 700,000 
persons and upwards entering and leaving the City daily (ex- 
clusive of those evtering the West-end and other paris of Loudon), 
it was ascertained by the officers of the city police, in the 
month of May, 1860, that an average of 535,000 proceeded on foot, 
and 171,000 in vehicles, making a total of 706,000 persons. The 
number of vehicles ascertained at the same time to enter the City 
every 24 hours was 57,765, which, if drawn up close in line, would 
occupy a length of about 260 miles, reaching from London to York, 
and extending more than 50 miles beyond the latter place, ‘The close- 
ness With which the vehicles follow each other in the streets may be 
inferred from the fact that between ten and eleven a.m, on Wednes- 
day, the 19th of November, 1862, it was ascertained that the total 
number passing Bow Church, in both directions, was 1,255, of which 
348 were omnibuses, 584 cabs, and 282 carts, drays, vans, and 
gous, besides 4] trucks and barrows. The numbers and propor- 
tious of vehicles passing the same place between four and five p.m. 
on the same day were 
same.—-Railway News 














ascertained to be as nearly as possible the 





ARMOUR PLATES. 


On Wednesday, at Portsmouth, some firing took place at armour 
plates with cast iron, wrought iron, case hardened, and steel shot, 
from the 95cwt. 68-pounder and Armstrong 100-pounder, muzzle- 
loading, smooth-bore guns, which was exceedingly interesting, 
although the experiments were considerably shortened by the state 
of the weather, which, settling down into a thick drizzling rain soon 


The | after two, p.m., so limited the range of vision that further firing 
18 


was postponed until next morning. The target ship Monarch has 
been placed at the practice moorings in Porchester creek in order to 
test a O}-in. plate seut in by the Mersey Steel Ironworks for the 


irva frigate Agincourt, and advantage was therefore taken of 
the opportunity to test some steel and wrought iron shot 
at the same time. The plate sent in by the Mersey Com- 


pany had three cast iron shots fired at it from the 68-pounder 
with 16 1b. of powder, which produced the usual indents of nearly 


| : - 
| two inches in the centre of the place struck, and then broke up into 





} a thousand fragments, 


The plate was found to crack in the im- 
mediate vicinity of the blows, owing to its evident barduess, but the 
general results of these three shots were such as are seen on most 
ordinary testing trials of wrought iron armour-plates fired at with 
cast-iron balls. Tie fourth and fifth shots at the same plate were 
fired from the Armstrong smooth-bore with a char; 
powder, the shots being composed of Bessemer steel, manufactured 
by the Bolton Steel Works Company, and weighing respectively 
113 1b. and 1141b. Both these struck on the lower edge of the 
plate, one 4in., the other din. on, and, cutting through the plate’s 
outer surface, broke away its back in large irregular pieces, driving 
the whole of the fragments into the ship. {Ou inspecting the inside 
of the ship a large gap was found t);ough the planking, timbers, 
and deck, and the gun deck covered with a mass of wooden splinters. 
On examining the hold below fragments of the two shots were 
found to have gone through the ship's Jining and lodged in 
the timbers on the opposite side. ‘he next shot, of the 
same description as the last two, was tired from the same gun with 
a similar charge of powder. ‘Tis shot struck the plate fairly in the 
centre, and cut its way through the plate’s outer face with a hole 
l0in. in diameter, carried away large portions of metal from the 
plate’s back, and drove them into the ship's side, the shot remaining 
embedded in the mass of broken iron and ship's planking and tim- 
bers, with its outer surface nearly 2in. below the plate’s outer 
surface. Inside the ship the timbers and planking were found to 
be broken and driven inwards at the deepest part 12in. beyond the 
plane of the ship's side in a space 4/t. long by 2ft. 3in. wide. The 
ship's side altogether in this space was nearly destroyed. The suc- 
ceeding shot was directed at the same plate from the same gun, and 
with a similar charge of powder, but the shot was somewhat differ- 
ently manufactured. It had been supplied by Messrs, Frith and Co., 
of Sheffield, and weighed about 1 lb, more than the Bolton com- 
pany’s shot. It was of steel, but not of the Bessemer manufacture, 
This shot struck the plate fairly, and buried itself below the 
plate’s outer surface in a hole with a diameter of 10in., open- 
ing a semi-circular fissure round the hole which extended 
right through the plate to its upper edge, and evidently tore away 
large slabs from the back of the plate. This was the most mis- 
chievous-looking shot of the whole, and it was a matter of wonder 
on being first examined from the outside of the ship that it had not 
gone right through the ship's side. On examining the inside of the 
ship, the shot was found to have struck immediately in front of a 
massive wooden knee, and this had evidently held up the planking 
and timbers in their position and prevented the shot entering the 
interior of the ship. In performing this duty, however, the knee 
was split up aud shattered from top to bottom. ‘The last shot fired 
was from the 95 cwt. smooth-bore, the shot being of wrought iron 
and case hardened, and fired with the usual service charge of powder 
of 161b. This shot was sent against a 4jin. plate, which it struck 
on its lower edge. It broke away about 4din., the piece so broken 
being semi-circular, and measuring along the are 33in. This ox- 
tent of mischief done, the shot rebounded from the plate into the 
water. A short time since and the amount of damage inflicted by 
this wrought iron shot would have been thought very serious, 
Now, however, that the destroying powers of steel shot have been 
ascertained, case-hardened wrought iron shot can rank but little 
higher than ordinary cast iron shot. The firing demonstrated 
clearly the peculiar feature of the steel shot in cutting its way in 
through the outer surface of the plate, and then utterly destroying 
and ripping off its back layers of metal, and driving into and 
through the ship’s side the broken fragments of iron. The intro- 
duction of spherical steel shot for the destruction of iron-clad ships 
has, doubtless, given the gun a vast advantage in the long-fought 
battle of guns avd armour-plates. Of such advantage is it, 
indeed, that nothing remains for it but to double the thick- 
ness of our future ship armour, and even then the contest 
would not long be in favour of the armour-plate. There is no 
doubt that even with our present knowledge the Warrior's 4}in, 
armour-plates could be pierced at 1,000 yards by spherical steel 
shot fired from our 100-pounder smooth-bore guns, with their full 
allowance of powder charge—33 lb. Yesterday this guu was only 
fired (at 200 yards certainly) with 25 1b. charges. The last plate 
fired at from this same gun with steel shot was a 5}-inch of Millwall 
manufacture, and this was pierced through by siugle shots. ‘This 
plate has since been removed from tbe target-ship's side, and the 
boat's crew, which went to and fro between the gun-boat and the 
target-ship, passed into the target ship from their boat through the 
hole caused by a single shot which had passed first through a sound 
5}-inch armour-plate. The Japanese might possibly teach us how to 
build a ship of paper which should be non-inflammable, and at the 
same time allow shot or shell to pass in at one side and out again at 
the other without throwing off splinters or doing any other serious 
damage 














Be.towsm (From our Correspondent).—The Chiatelineau Blast 
Furnaces and Foundries’ Company is actively engaged in installing 
machinery in a vast building which it has recently added to its 
works. So considerable will be the company’s fabrication of rails 
that its works will consume 100 tons of pig daily. The Belgian 
iron trade continues in an excellent state, having profited from “the 
general revival of metallurgical industry which characterised the 
close of 1863, 





EnaineertnG Facrortes ix ItaALy.—Genoa has now four foundries 
and mechanical establishments. The first, which is regarded as the 
most important metallurgical establishment of Italy, is managed by 
Messrs. Orlando Brothers, and has been at work since 1848, wheu 
it was formed with concession from the Government. ‘The 
works employ 700 persons, and consume annually nearly 1,500 tous 
of pig iron aud fuel. Most of the good workmen and foremen ol 
Upper Ltaly receive their mechanical training there, the works pr 
ducing every description of manufacture, such as rails, pipes, steaim- 
builers, &ec. Fifty locomotives for the railways of the old Sardinian 
aud ‘Tuscan States were supplied from this establishment, aud it is 
expected that the number of men employed will soon be increased 
from 700 to 1,000, as Messrs. Orlando, intending to undertake the 
construction of ships of war for the State, have just made very 
extensive arrangements with that object. ‘The foundry of Messrs. 
lialleydier, which occupies 350 men, has an annual consumption of 
1,000 tous of pig iron and combustible. The works of Mr, Robert- 
son, again, employ 300 men, and consume annually 90U tons of 
materials. The fourth establishment was only brought into opera- 
tion in 1860, by Signor Migone, a Genoese. At present it employs 
only thirty workmen, and its annual consumption of materials 
limited to 30 tons. The hydraulic wheels and hydro-dynamic 
machines of Mr. Kobertson are highly esteemed in Italy; and 
Messrs. Balleydier brothers also enjoy # high reputation for object 
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of domestic use and important works of art. Thus they have, 
during the last few years, erected bridges over tho Bisagno at Genon, 
over the Serivia at Seravyelle, and over the Secea at the Vat 


Polieveira 
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THE AMERICAN anes ad STEAM ENGINEER- 
IN 


A case recently brought to a close in the United States Supreme 
Court atWashington has attracted more than ordinary attention, from 
the relations it has assumed to the question as to the honesty and 
efficiency of the direction of the important Bureau of Steam Naviga- 
tion in our Navy department. The object of the suit was to secure 
to the owners of the patent for the Sickles cut off their royalty on the 
saving, which, it is alleged, is made by the use of this cut off in 
place of the old fashioned cam-board cut off. Among the —— 
called to testify in the case was Mr. B, F. Isherwood, chief of the 
Bureau of Engineering, who, in opposition to the claim for a saving 
of 34 per cent. in fuel by the use of the Sickles in lieu of the cam- 
board cut off, asserted that not more than 18 per cent. of fuel could 
by apy possibility be saved by the use of any cut off ; that the claim 
for a difference between the use of one cut off over another was 
simply absurd. 

This opinion, stoutly maintained throughout a severe cross- 
examination, coming as it did from the highest official authority on 
the subject in this country, compelled the lawyer and engineer, 
Edward N. Dickerson, Esq., who conducted the case for the plain- 
tiff, in the interest of his client to bend all his efforts to discrediting 
the professional knowledge and ability of Mr. Isherwood. In this 
heso far succeeded as to securea verdict in his favour for the full 
saving claimed. In his argument before the court, Mr. Dickerson 
indulged in the severest possible criticisms on Mr. Isherwood as an 
engineer. Some of them would seem to be based upon the evidence, 
so far as we can judge without having it before us; but they 
evidently derive much of their force from that fierce denunciation 
and hair splitting logic which legal gentlemen are apt to mistake 
for sound reasoning. Though it would be in the highest degree 
unjust to form an opinion of the merits of the charges against Mr. 
Isherwood from the ex parte statements of a lawyer pleading for his 
client, the circumstances under which they were made, and the 
weight that seems to have been given to them by the Judges of the 
Supreme Court, will not permit them to be by without 
notice. 

Mr. Isherwood is accused of having had no practical education 
for the position he holds, having been original so 
assistant engineer in the navy, not on the pense fe previous pro- 
fessional experience, but as a reward for services rendered by him 
as a newspaper correspondent. And, if we are to believe Mr. 
Dickerson, he has achieved his present position by the merest pro- 
fessional jugglery. 

It is charged, moreover, that Mr. Isherwood has been guilty of 
that worst species of dishonesty—that professional dishonesty 
which, for the sake of petty profit, will ignore established principles 
of science, and, by juggling and trickery, seek to establish falsehood 
in place of truth. lie is cha: d with recommending such patents 
and designs for boilers, condens: rs, &c., as will be most profitable 
to himself pecuniarily; snd that he will introduce into the navy 
almost any invention if tle patentee will pay him his price, without 
regard to its adaptability for the requiret , rpose. If this be true, 
if it is his pocket and not his professiona’ judgment that insists so 
strougly upon putting Sewe:l’s condenser and Martin’s boiler into 
every naval vessel, it would seem to matter but little whether he 
has a practical education or not. The engineer whose opinions are 
governed by his pecuniary interests will fail, whatever the value of 
his unbiassed professional judgment and the degree of his profes- 
sional ability and experience. 

Such charges as these against Mr. Isherwood ought not to remain 
uncontroverted if false; and if only partially true they demand 
investigation. If the building of the immense navy we have now 
in progress be intrusted to incompetent hands, we are in danger of 
finding ourselves with a navy which has cost the country hundreds 
of millions, but which is powerful only on paper, containing a large 
percentage of feeble ships constantly undergoing repairs, rendering 
no service, and entailing heavy expense on the treasury.—<Army and 
Naval Journal (of New York). 
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The Duncan.—The Duncan 81-gun screw line-of-battle ship, of 
3,716 tons, and with an engine power of 800 horses, was commis- 
sioned yesterday at Futmeeth, by Captain Robert Gibson 
(1863) as the flag-ship of Rear Admiral of the Red Sir James 
Hope, K.C.B., appointed to succeed Sir Alexander Milne, K.C.B., 
as Commander-in Chief of the British Squadrons on the North 
American and West India stations. The Duncan will make her 
maiden cruise under Sir James Hope's flag. In her various trials 
under steam since she has been launched she has maintained a rate 
of speed which for its excelienco and uniformity has been uniformity 
has been unequalled by any other liner of equal power. Her first 
trial took place ou the 7th of August, 1860, with Griflitks’ screw, the 
wind being at a force of from four to five, at a draught of water 
of 18ft forward, and 2Uft. 2in. aft. On that occasion she at- 
tained a mean rate of speed of 13°388 knots, the indicated horse 
power of the engines being 3,341°0. On the 29th of April, 1861, 
she made a second trial at a draught of 18ft. 3in. forward and 21ft. 
din. aft, but with the Griffiths’ screw changed for one of three blades 
on the common pattern with the leading corners uncut, the weather 
being nearly acalm. With this screw she realised a mean speed of 
13322 knots, the engines exhibiting an indicated power of 3,167°3 
horse. Her third trial was at the same draught of water, and under 
the same conditions of weather, but with a two-bladed screw on the 
Maudslay-Grifliths’ principle—that is to say, with the Maudslay 
shifting pitch. With this she attained a mean rate of speed of 
13162 knots, the engines giving an indicated power of 3,320°3. In 
a subsequent trial on the 29th of the same month, again at the same 
draught of water, and with the weather nearly a calm, but with a 
three-bladed common screw, with its leading corners cut, she 
attained a mean speed of 13:289 knots, with an indicated engine 
power of 3,217.5. The engines were built by the Messrs. Penn 
on their horizontal trunk principle. The manning of the 
Duncan will absorb every seaman available to the authorities in the 
port. 


Traction Excines.—The late visitor to the Kensington Museum 
of Patents will have scarcely failed to observe the famous Wylam 
Colliery engine, “ Puffing Billy,” one of the first locomc tives ever 
made, Appropriately —— to this remarkable relic is an aacient 
document, the perusal of which will show it to be the written opinion 
of an eminent barrister of bygone times, that locomotive engines 
could be indicted as a nuisance, from their noise being a cause of 
disturbance to grazing cattle. A modern improvement in land 
transit, of only secondary importance to that of the use of the loco- 
motive on the rail, is the employment of the traction engine on 
common roads. ‘The introduction of these engines has to meet 
similar obstacles to those encountered by railways during the first 
decades of this century. “ Traction engines frighten cattle, —trac- 
tion engines destroy the roads,—traction engines take up too much 
room in the roadways.” Similar are the cuckoo cries against every 
innovation, ‘Trains moving at the rate of fifty miles an hour often 
run parallel tolong lengths of road; thrashing machines, that have 
been commonly used for the last fifteen years, take up more room 
than a traction engine ; the hoofs of horses injure roads to a greater 
extent than the wheels of carriages. We notice that a special meet- 
ing of the waywardens of the Faversham Highway Board was held 
on the 28th December, for the purpose of considering a resolution 
to the effect that in the opinion of the Board the use of locomotives 
on the public highways is dangerous and inconvenient to the public, 
and therefore that an application be made to the Home Secretary, 
under the powers of the 24th and 25th of Victoria, cap. 70, to pro- 
hibit the use of all kinds of locomotives on any highway whatever 
within the district. On a division, we are are glad to say, only two 
hands were held up for the prohibition, and more than fifty against 
it, According to a careful estimate, the cost of removing twelve tons 
of material a distance of ten miles gives a difference of £1 8s. 8d., 
in favour of steam as compared with horses. —Builder. 
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VOSE’S SPRINGS 


Tuesze improvements by Richard 
Vose, of New York, U.S., relate 
chiefly to the use of longitudinally 
fluted bars in the construction of 
spiral or helical springs; to the novel 
modes of combining iudia-rubber or 
similar material with metal in the 
formation of springs for supporting 
heavy weights or resisting great 
pressure to a novel construction of 
the parts; whereby the strength is 
yy increased and the weight 

iminished ; and to so arranging the 
parts as to augment the elasticity of 
the spring by means of confined air. 

The required elasticity of the 
compound spring is obtained by the 
use of a spiral spring in connection 
with india-rubber or similar mate- 
rial, or by the use of one or more 
concavo-convex springs and india- 
rubber, or by the employment of 
india-rubber in connection with 
confined air. 

Fig. 1. is a spiral spring formed 
of a longitudinally fluted bar. Fig. 
2 is a compound spring formed of 
coils of metal and india-rubber in- 
terwined; Fig. 3 is a section of the 
spring shown in Fig. 2, with case 
and other parts complete for use. 
Fig. 4 is a compound spring formed 
of a spiral spring imbedded in india- 
rubber or other similar material. 
Fig. 5 is an elevation of the spring 
formed of concavo-convex springs 
in combination with felt and india- | 
rubber ; Fig. 6 is a vertical central 











section of Fig. 5. Fig. 7 is an ele- 
vation of the spring in which the 
elasticity is obtained by a yielding 
substance in connection with con- 
fined air. Fig. 8 isa vertical central 
section of Fig. 7. Fig. 9 is a view 
of detached annular and central 
bearing plates used in the spring 
illustrated by Figs. 7 and 8. Fig. 
10 is a cross section of coils A, B, 
Figs. 2 and 3, when the spring is 
under pressure. Figs. 11 and 12 
are sections of longitudinally fluted 
bars used in the construction of 
spiral springs. 

In constructing the improved com- 
pound springs in the form shown 
in Figs. 2, 3, and 4, helices, Fig. 1, 
are first formed of longitudinally 
channeled or fluted bars of metal; 
these bars are fluted before they are 
coiled in the required shape to form 
the spring. by fluting or chan- 
neliug the bars, not only the weight 
of the metallic spring is reduced, but by exposing the greatest possible 
surface of the bars to the tempering process, the toughness and 
elasticity of the metal is increased, and more perfect uniformity in 
its quality and texture is obtained, The springs shown in Fig. 1, 
constructed of fluted bars, are superior to the ordinary helical springs 
for most or all purposes to which the latter are applied 

In supporting heavy weights or resisting great pressure, it is pre- 
ferred, however, to protect and preserve the peculiar elastic properties 
of the metal, and increase the power of the simple fluted spiral 
spring, Fig. 1, by combining therewith a pliable, elastic, yielding 
substance; the patentee, therefore, either intertwines, by interposi- 
tion between the coils A of the spring shown in Fig. 1, additional 
coils b, Figs. 2 and 3, composed of india-rubber, gutta-percha, or 
other elastically yielding substance, or imbeds it completely in such 
yielding substance, as shown in Fig. 4. The manner of inter- 
twining the rubber coils with those of metal is clearly shown in 
Figs. 2 and 3. The compound spring, shown in Fig. 4 is con- 
structed cheaply and expeditiously by imbedding and enclosing a 
suitably tempered spiral or helical metal spring in sulphurised 
india-rubber or its equivalent while the gum is in a soft and plastic 
state, and after moulding and fashioning the exterior in a cylindrical 
or other desirable form, and mouiding also a suitable longitudinal 
aperture in the centre thereof, hardening the same by baking it at a 
proper temperature, according to any of the well-known formulas 
for the vulcanisation of india-rubber; these compound springs are 
the most powerful for their size and weizht of any springs known, 
and their peculiar construction makes them most reliable and durable. 

Notwithstanding the fact that by fluting or longitudinally 
grooving the spiral or helical spriug which forms a component part 
of the compound spring, the strength and efficiency of the latter is 
increased, and that the longitudinal grooves partially embracivg the 
elastic material placed between the coils not only retain such 
material securely in place, but serve to give to the compound spring 
compactness and homogeneity, yet the beneficial results obtained by 
the combination of india-rubber or other similar elastically yielding 
substance with the metallic coils of helical springs, are not by any 
means confined to any particular shape or form of the bar used in 
the construction of the helix. 

In the forms of the compound spring, shown complete in Figs. 5 
and 7, of which Figs. 6 and 8 are vertical central sections, the 
metal used in the combination acts indirectly rather than directly ia 
the elimination of resistant power. That form shown in Figs. 5 and 
6 is constructed of concavo-convex metallic springs a, a, combined 
with india-rubber discs C, C, which are retained in their proper 
relative positions by means of internally grooved metallic rings D, D, 
and metallic caps Eand F. To prevent the oxidation of the com- 
paratively thin metallic plates or discs a, a, cousequent upon the 
direct contact with the dises C, C, of vuleanised rubber, dises J, 8, 
of felt or leather, or some {fibrous material are interposed between 
them, and they are secured in position upon the concavo-convex 
metallic springs a, a, by means of central rivets c, c. These rubber 
dises C, C, and metallic springs a, a, should bear such relative pro 
portions that the action and reaction of the one upou the other will 
afford mutual protection against injury when exposed to concussive 
strains. That form showu in Figs, 7 and 8, detached parts of which 











P and Q are shown in Fig. 9, is constructed of centrally perforated 
flat-sided discs C!, C', of india-rubber or its equivalent placed | 
between metallic caps H. H, and metallic rings P, and central | 
bearings Q. The caps H and H have each a flaring annular groove | 
formed on their inner faces, which terminates at its outer circum- | 
ference in a lip or flange d. This lip or flange embraces and con- | 
fines the outer edge of the elastic disc C'. Similar lips or flanges e,e, 
for the same purpose project from the circumference of each of the 
rings P, P, which are formed with inwardly or centrally extending 
projections f. A cross section of these rings through the radius 
presents the form of an outwardly thickening hollow wedge. Each 
ring is placed horizontally in the same plane with and immediately | 


short thick tube with a corrugated tapering flange or collar radiating 
from the central portion of its outer periphery. The several parts 
of this spring, shown in Figs. 7 and 8, are confined in the proper | 
relative and acting positions by means of a rod or bolt K, Fig. 7, } 
fitted within the central aperture shown in Fig. 8, as extending 
longitudinally through the spring. 


RAILWAY CARRIAGES, &c. 
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In order to secure as far as may be lightness in the spring, the 
projections f, f, extending inwardly from the rings P, P, are scal- 


loped and formed hollow, as shown in Figs. 8 and 9. The shape 
of the corrugated flange on the bearing , which it decreases in 
thickness as it extends from the centre, and the wedge-shape of the 
projections upon the rings P, P, prevent the elastic discs C!, C', 
coming in contact with the metal, excepting at the angles forming 
the edge of the outer and inner peripheries respectively of these 
discs. This construction leaves not only the outer and inner peri- 
pheries unconfined, except at their edges, but likewise their upper 
and lower flat faces; hence when pressure is exerted upon the 
spring, the elastic discs yield in all directions, except at their edges, 
and from the peculiar construction of the several parts of the 
improved spring, as described and shown in Figs. 8 and 9, the 
inner peripheries and flat faces of these discs, when yielding play 
into closed cavities or chambers, in which the confined air offers an 
elastic resistance, thereby greatly increasing the power and efficiency 
of the spring. The edges of the elastic discs are protected from 
fracture by the flanges of the metallic portions of the springs, while 
the lateral expansion of the outer periphery of the elastic disc s dis- 
tributes the compressing force evenly, and affords perfect uniformity 
in the working of the compound spring. 

In Fig. 10 is seen a cress section of a coil of india-rubber and 
another of metal intertwined, as shown in Figs. 2 and 3, when the 
spring is subjected to pressure. The number of longitudinal 
grooves or channels in the bars from which the spiral springs are 
constructed may be varied, as well as their shape, without departing 
from the nature of the invention. 








Frexca Raitway Trarric.—The traffic receipts for the year 1863 
on ten French railways, 11,840 kilometres (7,352 miles) in length, 
amounted to 488,660,4U9f. (£19,546,416), against 469,911,973. 
(£18,796,479) for the year 1862, on 11,008 kilometres (6,841 miles) 
in length, showing an iucrease in the receipts of 18,748,436f. 
(£749,937), and in the length of line in operation 511 miles. 
The receipts on the Paris and Mediterranean old and new 
lines amounted to 168.613,493f. (£6,744,540), against 164,372,137E. 
(£6,574,886) for 1862, showing an increase of 4,241,356f. (£169,654). 
The receipts on the Northern old and new lines amounted to 
69,616,452f. (£2,784,058), against 68,452,833f. £2,738,113) in 1862, 
showing an increase of 1,163,619f. (£46,545). ‘I'he receipts on the 
Western amounted to 56,440,124. (£2,257,605), against 52,210,542f. 
(£2,088,422) in 1862, showing an increase of 4,229,582f. (£169,183). 
‘The receipts on the Paris and Orleans old and new lines amounted 
to 82,263,514f. (£3,290,540), against 75,624,900f. (£3,024,996), show- 
ing an increase of 6,638,614f. (£265,544). The receipts on the 
Eastern amounted to 67,583,702f. (£2,703,348), against 67,139,427f. 
(£2,685,577) for 1862, showing an increase of 444,275f. (£17,771). 
The receipts on the Southern old aud new lines amounted to 
33,844, 257f. (£1,353,770), against 33,572,809f. (£1,342,912), for 1862, 
showing an increase of 271,448f. (£10,858). The receipts on the 
Ardennes amounted to 7,350,424f. (£294,017), against 5,954,688. 
(£238,187), showing an increase of 1,395,736f. (£55,830); and the 
receipts on three short lines amounted to 2,948,443f. (£117,938), 
against 2,584,637f. (£103,386) for 1862, showing an increase of 
363,8U6f. (£14,552). 

Sream Fire Enoines.—An intereresting trial of one of Messrs. 
Shand, Mason, and Co.’s small patent vertical steam fire engines 
took place on Thursday, at the London Docks. Steam was got up 
to 5U 1b. from cold water in 8min.5 sec. The engine started with 
that pressure with 3-in. jet, steam 50 1b., water 40 1b ; and was then 
changed to Z-in. jet, steam 90 1b., water 60 lb. ; then changed to 1-in. 
jet, jsteam 1001b., water 60 1b.; then changed to }3-in. jet, steam 
85 ]b., water 80 lb. ; aud then changed to two jets at one time, }-in. 
and 3-in., steam 100 1b., water 601b. All these changes were made 
without stopping the engine. It then worked through 3 jets, two of 
jin., and one gin., in diameter, the steam 8v lb., water 60 Ib. With 
}S-in, jet, to throw over a shed 80ft. distance through 120ft. of hose 
the steam stood at 100 lb., and the water at 901b. The }3-in. jet 
was thrown over one of the large warehouses which was 6s/t. from 
the parapet to the ground to about 40ft. above the parapet, through 
160ft. of hose, In all these experiments the engine was placed on 


! the quay, and drew, at once, from a depth of 20ft, from the suction 


of engine to surface of the water. 
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Tuis invention, by Arthur Kinder, of 20 Cannon-street, relates 
partly to a peculiar combination and arrangement of rolls and 
apparatus connected therewith to be employed in rolling sheet lead 
or other soft metal, whereby the adhesion of the sheet metal to the 
rolling surfaces is prevented and a better and more even sheet is 
obtained. 

According to this part of the invention, it is proposed to place in 
front of the laminating rolls, and in close proximity thereto, a small 
guiding roller for the purpose of guiding the sheet accurately, as it 
enters the laminating rolls. A series of guide bars or plates is also 
placed in front of the rolls, so that the necessary strain upon the 
sheet may be obtained by the tortuous passage of the sheet through 
them. One or more “ doctors,” either fixed or rotatory, are situate 
on the delivery side of the laminating rolls with a view to the pre- 
venting the sheet from adhering to the rolling surfaces. And a pair 
of scrapers mounted on rocking shafts and brought to a knife edge 
may be employed, the scrapers being held against the two rolling 
surfaces by the action of a spring connected to the levers which 
carry the scrapers. These scrapers are situate on the delivery side 
of the rolls, close to the part where the sheet passes out. After 
passing these “doctors,” the sheet passes over a guide roller, and 
thence between a pair of delivering rolls, which may in some cases 
be made to act as drawing rollers by driving them a little 
faster than the laminating rolls, or a pair of finishing rolls may be 
introduced, either before or after the drawing rolls. The sheet, as 
it leaves the delivering rolls or finishing rolls, may either be cut into 
lengths by any convenient cutting apparatus, or wound on a beam 
or receiving roller. The guide rollers may be fluted diagonally or 
screwed right and left from the centre, or they may have their axes 
disposed at an angle horizontally with a view to the more effectual 
stretching of the sheet laterally. Flat bars fluted diagonally may be 
employed in some cases. 

In order to keep the laminating rolls clean it is proposed to 
employ two cleaning rolls covered with cloth and revolving in con- 
tact with the laminating rolls, but in an opposite direction, so as to 
rub the surface effectually. For this purpose a longitudinal 
vibratiug motion may be imparted to the cleaning rolls, which 
should be kept supplied occasionally witu any suitable cleaning 
powder, A brake is applied to the coil beam or roller, whereby any 
degree of strain or tepsion may be put upon the sheet as it enters 
the rolling mill. 

Anotber part of the invention relates to the preparation of ingots 
or plates of lead and tin combined, which ingots or plates are to be 
subsequently laminated to form thin sheets of lead coated or covered 
with tin. In preparing the ingot or plate, the lead is first cast in a 
metal mould having raised sides or fillets, which project above the 
surface of the lead more or less according to the thickness of tin to 
be applied. Upon these fillets is placed a receiver for the melted 
tin, in the bottom of which a slit is made extending from side to side 
of the mould, and so scon as the tin is poured into this reeeiver, it 
escapes through the slit on to the suiface of the lead in the mould, 
and the receiver being drawn along the fillets, it not only deposits 
the tin equally over the lead, but the bottom of the receiver acts 
also as asleeker in smoothing the surface of the tin and rendering 
it level and even with the upper edges of the fillets. 

Fig. 1 isa sectional side elevation of the machine employed in 
rolling sheet lead or other soft metal, showing its action in the rolling 
of a sheet of metal; Fig. 2 is a front elevation, which shows the 
gearing for working the rolls. 

The process of rolling a length or sheet of metal is as follows :— 
The sheet metal to be rolled is first wound on the receiving roller a, 
which revolves in bearings on the brackets J, b. This roller is made 
removable for the purpose of being re-supplied with sheet metal, 
the sheet of metal is then guided over the roller c in between the 
laminating rolls d, d, motion being given to them by the ordinary 
spur gearing, and they are adjusted by the screws e, e, to suit the 
various thicknesses ot metal required to be rolled. The sheet of 
metal is then drawn through the laminating rolls, passing under and 
over the stretching rollers fand g, then the metal passes through a 
pair of small drawing rolls h, h, covered with felt, which serve to 
draw and level the sheet metal ; the metal is thence finally wound on 
the delivery roller i, which is driven by an independent band, and 
the roller is so constructed as to be easily removable when sufficient 
sheet metal is wound on the same. 

In order to prevent the sheet meta! from adhering to the surfaces 
of the laminating rolls d,d, scrapers or docters j, j, are employed, 
which are mounted on rocking shafts fixed to the framing of the 
machine ; the scrapers have knife edges, and are brought in contact 
with, and kept close to, the rolling surfaces by means of the spiral 
Spring & attached to the levers J, J, thereby communicating the mo- 
tion to the scrapers or docters j, j. 

An important feature in this invention is the introduction of 
cleaning rollers m, m, which are so arranged as to be constantly 
rubbing against the surfaces of the laminating rolls d, d, for the 
purpose of maintaining that high lish which is absolutely 
necessary to produce a perfect sheet of metal. The surfaces of 
these cleaners are made to revolve in an opposite direction to the 
laminating rolls d, d, by means of gearing and apparatus, as shown 
in Fig. 2; they have also a longitudinal vibrating or traversing 
motion, which is produced by the revolving cams n, m, as seen in 

ig. 2. These cleaning rollers are also kept supplied with any suit- 
able cleaning powder. 

Provision is made in this machine to regulate and to give the 
necessary amount of tension to the sheet metal as it is drawn off 














employed in fusing a coat of tin on to ingots or plates of lead. The 
lead is first cast in a mould a, as shown iv Fig. 4; the sides of this 
mould project above the surface of the lead more or less, according 
to the thickness of tin to be fused on its surface. This is shown in 
Fig. 5, which is a cross section of the mould, the coating of tin being 
represented by a thick black line, and the ingot of lead by other 
horizontal lines at z. The tin is then poured into a receiver or pot 
6 when in a molten state, which flows through an aperture or slit d, 
Figs. 3 and 4, in the bottom of the receiver, the receiver being 
moved at the same time along the top of the mould by means of the 
handle c, which distributes the tin upon the surface of the lead, like- 
wise smoothing the same during the process of manipulation, 


OPENING OF THE CHARING-CROSS RAILWAY, 
Tus, the first great link in the proposed new system of metro- 
politan communication by rail, was opened in a quiet, business-like 
way on Monday, and at once got into work with an amount of 
passenger traflic which gave a very fair idea of the immense public 
convenience the line will prove when it is complete to Cannon- 
street. The fact of the opening seemed far from being generall 
known, yet even the earliest trains were filled. The first that left 
the station was the 7.10, for Greenwich—one of the seventy which 
will now run daily between Charing-cross and Greenwich, at 
intervals of a quarter of an hour, from 7 in the morning till (from 
London) 12.25 at night. The fares are, if anything, below the 
usual Parliamentary standard, second-class to Greenwich being 
only sixpence. Mid-Kent trains also start frequently from 9 a.m. 
till 10.30 at night. These trains, however, are mere beginners, and 
meant to get the whole line, at all its points and stations, into 
thorough working order before the through traffic to the great 
southern lines is organised. As yet the terminal station is a tem- 
porary one, the splendid station building requiring, at least, two 
months more for its, completion, when the hoardings will be 
removed, and disclose a square, with a fac-simile of old Charing- 
cross in the centre, backed by a noble pile of edifices worthy of the 
situation the company has been so fortunate as to secure. It is 
nearly four years since this line was commenced; it is to be hoped 
that another two years more will see it completed as it ought to be, 
with its line to Cannon-street, and its subway under the Strand, 
leading into the cutting which will give access to the Great 
Northern, the Euston, and the Midland stations. When that great 
part of the plan is completed we shall have done a great deal 
towards vauquishing the obstacles of this city of inconvenient dis- 
tances. It is, perhaps, hopeless to speak of relieving the traffic of 
our over-crowded streets. Only the Thames Embankment, and new 
thoroughfares, can do that. But if the metropolitan railways do 
not reduce the traffic in the streets they, at least, check the alarming 
tendency it shows to increase each year, and open new routes, by 
which the so-called thoroughfares may be avoided. The Charing;- 
cross line, though scarcely two miles long from end to end, has, as 
we have said, been nearly four years in construction, it being, in 
some parts, the most difficult line, and in all parts what is termed 
the heaviest that, for its length, has ever been built. It runs en- 
tirely on bridges or arches, there being no less than seventy bridges 
and one hundred and ninety arches, of which latter eighteen are 
taken over streets and three over courts. Of the eighteen bridges 
one crosses the ‘Thames, the others cross great main thoroughfares. 
Of the Thames bridge it is unnecessary now to speak, beyond 
saying that, asa specimen of ironwork, it has no superior in the 
world, and it proved as rigid as the earth itself under its growing 
traffic. ‘Those over the streets are among the longest single street 
spans ever built, and are, beyond all doubt, the ugliestever yet put up 
by any engineer. 
them ornamental Londoners will hold Mr. Hawkshaw, and him 
only, guilty of cruelly disiguring some of their best streets, such 
as the southern approach to London Bridge, which has be»n 
honoured with the ugliest viaduct of all. The quantity of wrought 
iron in the Charing-cross bridge is 5,000 tons, and of cast iron 
2,000 tons. ‘The bridges over the streets contain 3,250 tons of 
wrought iron and 230 tons of cast iron; 151,000 yards of brick- 
work, with 41,000 yards of concrete, were required to complete the 


| arches, and 99,000 cubic yards of earthwork bave been made. From 


Charing-cross, in a short time, access will be given to almost 


| every part of the south of England, and it is to be hoped that, 


— the receiving rollers a, the spindle of which is provided with a | 
rake wheel and lever 0, and can be 50 adjusted as to give just the | 


—_ amount of strain or tension that is necessary to have on the 
Sheet of metal being rolled, and, in the event of any mishap taking 


place, the sheet of metal can instantly be broken by an extra pressure | 


on the brake handle. 


before very long, it will offer the same facilities for the great lines 
running north. 





Foreign and CoronraL Jorrings.—A line of railway across the 
Andes has been sanctioned by the Peruvian Government.—The 
telegraphic station at Irkoutsk, on the route to China, was opened 
on the 2ud December, the distance from St. Petersburg being 
5,700 versts. It is believed that messages, which formerly took 
twenty-three days by post, will now reach that point in eight hours. 
—Mr. Mallory, secretary of the Confederate Navy, states that the 
actual expenses of his department during 1863 were 24,413,645 dols., 
aud the estimated expenditure for 1864 is 27,249,890 dols., which 
would indicate that the operations of the Confederate navy will pot 
be much more extended during 1864 than they were in 1863. 
Mr. Mallory recommends an immediate appropriation for the con- 
struction ot six turret iron-clads, as it is evident, he says, that these 
are the only vessels which can break through the blockade.— 
The Moniteur de la Flotte states that a rifled steel cannon has been 
cast in one of the French Imperial foundries, which is superior to 
anything yet produced by Sir William Armstrong. It was tried at 
the Polygon of Gavre, near Lorient, and the ball passed through a 
target as strongly plated as any frigate afloat at a distance of 1,000 
yards. Its superiority over Sir William Armstrong's gun is said to 
consist in its comparative lightness, and in the facility with which it 


Figs. 3, 4, and 5, represent different views of the apparatus | can be mancuvred. 





THE IRON TRADE OF THE NORTH-EASTERN 
COUNTIES OF ENGLAND. 


Tue following is the annual circular of Mr. Richard Hoyle, of 
Newcastle-on-Tyne :— 

During the first six months the Scotch Pig Iron Market exhibited 
but slight variation in price, which fluctuated between 51s. and 55s. 
per ton. Notwithstanding, however, this absence of excitement, an 
increase was going on in the ption of factured iron, 
which, although its extent and significance were not fully recog- 
nised at the time, shortly afterwards gave the first great impulse to 
an important advance in the value of pig iron. From 53s, 6G. per 
ton in August there was a continuous rise in price, until at the 
close of the year it reached 69s. 6d. 

In the Cleveland District, likewise, there sprung up an improved 
demand for pig iron; and, at the same time that an increased pro- 
duction was going on, stocks were kept very low. Under these 
circumstances it is not surprising that when the advance took place 
in Glasgow in August it should produce a sympathetic rise in the 
Cleveland market; and the continued upward course of prices in 
Scotland was followed by a corresponding movement in this district. 
At the commencement of the year, prices in Cleveland were 51s. per 
ton for No. 1, and 46s. for No. 3. During the twelve months the 
former experienced the extraordipary advance of 12s. per ton, and 
the latter of 15s. per ton, the quotations at the close =e respec- 
tively 63s. and 61s. at the makers’ works; while on the Tyne the 
quotations were, for delivery free on board, 66s, and 64s. 

In the course of the past year there were, throughout the entire 
district comprised in the north-eastern counties of England, 83 fur- 
naces in blast—the number now blowing—being 12 more than in 
1862; and the produce of pig iron amounted in the aggregate to 
838,400 tons, which is an excess of 132,871 tons over the make of 
the preceding year. There are at the present time 22 furnaces out 
of operation. 

The following table gives an account of the disposal of this iron :— 








Tons. 
Total stock, January Ist, 1863... .. «+ «+ «+ o eo 39,134 
Make during the year... .. .. «+ os «+ «s+ of «+ 838,400 





Shipped for exportation abroad... .. «. «+  «. 127,340 
Used in the rolling mills and foundr es in the dis- 
trict, shipped for delivery coas «ise, and sent 
away by rail .. 1c oc os of ce co oe 082,008 . 
—— 3 847,73 





Total stock in the hands of makers, and in store, 
° 29,800 


January let, 1864 4. 2 oe oe te oe oe oe oe 


The foreign shipments in 1862 reached 145,436 tons. Last year 
the quantity exported, as shown above, was rather less, not exoeed- 
ing 127,340 tons. Of this, 66,495 tons were sent to France; 22,557 
to Germany ; 13,773 to Holland and Belgium; 9,665 to Denmark, 
Norway, and Sweden ; and 14,850 to Russia, Spain, Portugal, Italy, 
and other countries. The stocks, which in 1862 were only 39,134 
tons, have in 1863 been reduced still further, and at the close of the 
year were represented by the insignificant sum of 29,800 tons. The 
figures given above show a remarkable increase in the consump- 
tion of pig iron in the markets at home, the increase over that in 
1862 being 139,435 tons, and a large proportion of this has been 
used in the district. 

The foregoing statistics afford a satisfactory indication of a 
healthy state of trade in the Cleveland district, and give abundant 
proof of its progressive character. The multiplication of furnaces, 
rolling mills, iron shipbuilding yards, and other manufactories con- 
nected with these branches of business, is going on with a rapidity 
that is truly marvellous ; and increased profits are adding a new 
stimulus to this investment of capital in the iron trade in the 
district. There are twenty-seven new furnaces building—many 
more are projected—and most of them are of much larger dimen- 
sions than those hitherto in use. The effect of this increase in the 
dimensions of the furnaces will be a larger proportionate production 
of pig iron, and at a lower cost. 

What effect this ordinary development of the iron manufacture 
in Cleveland may have upon the trade in other important ironfields, 
is a question that will admit of much speculation. An excessive 
production of pig iron will doubtless tend eventually to lower prices 
to a minimum rate; and this will lead to a competition much more 
severe than has hitherto prevailed. This locality, with its vast 
resources and sommaniel advantages, need, perhaps, least of all 
fear the contest, and its sanguine friends may anticipate for it a 
favourable result. However, whether Cleveland may be able, in 
this race of competition, to outstrip its opponents, and to attain to 
a position of pre-eminence as an iron-producing district, is a problem 
that time alone can solve. 

What may be the future course of the pig iron market, it would, 
perhaps, be rash to attempt to predict, more especially as the value 
of this article is so materially influenced by speculative transactions 
and so liable to be affected by political contingencies, Although 
the existing rates are high, compared with the average price of 
several years past, itis not improbable, from present appearances, 
that prices may go even higher still. ‘The excessive rates, how- 
ever, to which prices are now tending, will only help, by stimu- 
lating an increased production, to hasten the reaction that must 
inevitably follow an undue expansion in the make. Nevertheless, 
there is, meanwhile, every promise of a prosperous time for the iron 
trade; and considerivg the long period of suffering our iron manu- 
facturers have had to encounter, no one will begrudge them their 
present and anticipated good fortune. 








When a merely nominal outlay might have made | 


Tue Great Mont Cents Tunnet.—-It appears from the report of 
the engineers, that the time the machines were actually at work, 
| during the year 1861, at Bardonnéche, was only 209 clear days, with 
an actual advance of the whole front of the excavation of 559ft., 
which only gives a daily progress of about 2ft. 8in. At the same 
place, during 1862, there appears to have been 325 full working 





days, with an actual advance of the tunnel of 1,216ft., which gives 
| for the daily working progress of the complete tunnel about 4ft. 5in. 
A: the northern end of the tunnel of Modane, for the same year, 
1862, the advance is stated to have been at the rate of nearly 40in. 
per diem. Since 1,2i6it. were actually advanced in 325 days at 
Bardonniche, this will give fur the entire year, if in full operation 
| at the same rate, an advance of 1,515{ft.; and if we had the 1,197ft. 
| for the progress at Modane during the same period, the total pro- 
gress forward at both ends for an entire year will be 2,712f[t., so 
| that at this rate of working it will require 14} years to com- 
plete the excavation; and taking all the circumsiances of 
the case into consideration, it is doubtful if the tunnel can 
be bored through in a less period of time. The total estimated 
quautity of rock to be excavated is about 784,666 cubic yards. A» 
the tunnel is 13,354 yards long, this will give for the lineal yard 
forward, and for the whole face of the tunnel to be removed, nearly 
58 cubic yards, At the average advance of 4ft. Sin. per day, a» 
above stated, this will give a daily removal of 73) yards cube; and if 
both faces are worked at the same progressive rate, it will yield 147 
cubic yards of daily excavation for the joint work of all the boring 
machines in operation. ‘This supposes continuous working, which, 
however, is scarcely possible, for there is always time required to 
charge the bore holes, fire the blast, break down shattered rock, and 
remove the whole of the loosened material out of the tunnel. There 
i wiil also be a sensible loss of time occasioned by prolonging the 
pipes and tubes for the compressed air to work the machines, for the 
water and gas pipes; for all these must keep pace with and follow 
up the advance of the perforating machines in the tunnel, as web) as 
the timbers and rails for carrying the machines, aud other indis- 
pensable work of the kind, all of which must advance simultaneously. 
The rock in which the excavation is at present being made is of « 
quality exceedingly difficult to work, having what the engineers 
have called an “ infelicitous stratification.” —/’opular Science Review. 
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RAILWAY BILLS IN COMMITTEE, 


Living, as a Frenchman might say, upon the Thames, and 
receiving from the river (to keep up the Gallicism) whatever it offers 
of disagreeable, a series of handsome, lofty rooms exists in the 
Palace of Westminster. These are committee rooms. ‘Their oppo- 
site sides open, by two doors a-piece (one for members—one for 
other people), upon the corridors or lobbies of the Houses of Lords 
and Commous. While Parliament is sitting the rooms are occupied, 
and the galleries thronged. i 

Inside the committee rooms are pretty much alike. There is in 
each a large horse-shoe table, with the concavity towards the door.. 
Alovg the convex sides are ranged chairs for the members of the 
committees. In the centre of the concavity are a table and two 
chairs, one for the witness and one for the shorthand writer. 
Farther ouward, bisecting the room straight across the middle, is 
another long table, behind which are chairs for barristers, Parlia- 
mentary agents, and others whose presence is necessary or per- 
mitted. At one side there are probably chairs, with tables, which 
are used by reporters, clerks, and miscellaneous persons of all kinds. 

The whole of this furniture is not called into use in every com- 
mittee-room. A visitor passing from end to end of the gallery 
which traverses the building on the floor in question, and dropping 
into the rooms as he went along, would find that the eastern half 
of them were chiefly occupied by committees sitting on public ques- 
tions, and the western half by committees sitting on what are cailed 
“groups” of private bills. In the eastern rooms he would find, 
probably, no bewigged barristers, no maps on the walls, and no 
mob of people “ assisting.” These are the characteristics of the 
committee-rooms that lie along the western divisions of the gallery. 
In the eastern rooms there are commonly fifteen members behind 
the horse-shoe, while the other tables are scarcely used at all. In 
the western rooms, five members is the maximum; and the place 
may coutain a dozen barristers, a dozen Parliamentary agents 
(geutlemen who devote themselves to Parliamentary business under 
the sanction of an oflicer of the House), and fifty witnesses—Scotch- 
men, [risimen, Lancashiremev, Yorkshiremen, and what not. Now 
and then a lady looks in; but she usually flies in a few moments, 
scared away by the mere force of the unintelligibility of what is 
going on in these chambers of private legislation. 

What is private legislation—of the costliness aud vexatiousness 
of which so many hints have lately been scattered up and down by 
newspapers ¢ 

It may be stated, to begin with, that private legislation has 
nothing whatever to do with the Secret Service ; though a specu- 
lative Zulu, or a retired old lady, might fall into a far less plausible 
error than that of supposing the two things were connected. ‘The 
adjective “ private ” has regard to the motive, not the method, of 
the law-making iu question; and certainly the preliminary dis- 
cussion which it undergoes ought to be public, considering that the 
greater portion of it relates to nothiug less than the disposal of the 
surface of the planet for purposes either of locomotion, or of some- 
thing connected with locomotion. In fact, the greater number of 
private bills relate to what is called dockising the water, or grid- 
ironing the Jand; in other, and, it must be owned, less felicitous 
phraseology, to the makiug or regulating of docks or railways. 

Let us suppose that a committee is about to try the merits of a bill 
for making « new line. It is twelve o'clock, or a little past, and 
there is a quorum. ‘I'he counsel, agents, and witnesses, and all the 
“ promoters” of the scheme are present; also the counsel, agents, 
Witnesses, and promoters, who have to do with different ‘ opposi- 
tions.” For it is probable that several persons and corporations 
have presented petitions praying to be heard against the proposed 
line: a rival railway; a land-». ner or private gentleman, who 
does not want his field cut up, or his house made less agreeable as a 
residence; or the trustees of a tu:npike-road—all of these having 
their own separate cases to make «1. The clerk of the committee— 
a gentleman sitting at a side-tabli—rises and reads out the bill of 
fare for the day, or perhaps for a good many days, in this 
fashion :— 

The Great Southern Hockley-in-the-Hole Exctension Railway Bill— 
Counsel : Mr. Benison and Mr. Davy Jones. Agent: Mr. Martin 
Theodoric. 

The Petition of the Puddleton and Muddleton Railway Company.— 
Counsel: Sir William Julius Cwsar. Agents: Messrs. Black and 
White. 

Lhe Petition of the Landowners and Occupiers of Slowtown.— 
Counsel: Mr. Turke. Agent: Mr. Jerk. a 

The committee-clerk then sits down. Mr. Benison gets up and 
makes a speech, describing the projected line of railway, and telling 
the committee what he is going to prove in evidence. And he con- 
cludes by saying that the wituesses whom he is about to call will 
enable the committee to obtain all the information it needs for 
forming an opinion. 

But one of the most amusing things in the world is the levity 
with which people talk about “obtaining information.” As if in- 
formation were as easy to pick up as stones. “It ain't so hard to 
nuss the sick,” said a hired nurse, “as some people might think ; 
the most of em doesn't want nothing, and them as does doesn’t get 
it.” Parodying this, one might say, it is much harder to ‘obtain 
information” than some people might think ; the most doesn’t know 
anything, and those who do don’t say what they know. Here is a 
real episode from the history of an inquiry, which took place four 
or five years ago, into the desirability ot making a new line of rail- 
way on the Border. A witness was giving what is called “ traftic 
evidence,” in justification of the alleged need of the railway, and 

this is what occurred :— 

Mr. Brown (the cross-examining counsel for the opponents of the 
new line): Do you mean to tell the committee that you ever saw an 
inhabited house in that valley ?—Witness: Yes, I do. 

Mr. Brown; Did you ever seea vehicle there in all your life ? 
Witness: Yes, | did. 

Mr. Brown; Very good. 

Some other questions were put, which led to nothing particular; 
but just as the witness—a Scotchman—was leaving the box, the 
learned gentleman put one more question— 

Question.—I am instructed to ask you, if the vehicle you saw 
was not the hearse of the last inhabitant? Answer.—It was. 

This was in old times, when witnesses were not sworn. But, 
even now, they are apt to be sadly forgetful of tle terms of the 
adjuration, which binds them down to tell not only the truth, but 
the whole truth. It is nothing short of astonishing, the way in 
which 4 man will go on fighting off questions whose purpose is 
obvious with shifts and turns which a child can see through, knowing 
all the while, as one supposes he must know, that all his doublings 
will not throw the examining counsel off his scent, And yet it is 
just possible he may not know that. For the whole value of cross- 
examination proceeds upon the hypothesis (not unfounded) that the 
average mortal does not see an inch beyond his nose, and readily 
tumbles over Socratic traps and spring guns. Accordingly, a 
witness who has been for some minutes trying to keep back what 
everybody can see he is making an effort to conceal, will, just after 
he has been obliged to let go the fox which was tearing his 
sides, fall, with charming abandon, into the most superficial 
share, 

It must not be concealed that the difliculty of getting at facts, 
Which is so strongly illustrated at Parliamentary committees on 
railways, is not entirely the fault of those who have to answer the 

















questions. ‘Those who put them are not without blame—the blame 
of impatience, muddle-headedness, or pedantry. It is difficult with 
out lending the page to a suspicion of burlesque, to give a notion of 
the ridiculous s which is sometimes made in committee-rooms 
over a very simple point. DPeople will not attend to what is said. 
bat go tal g, three or four at a time, jumbling up totally | 
distinet things in their haste, when, if they would open their cars, 





and understandings, and hold their tongues, they could hardly pe 
arriving at what they want. A scene like the following is really 
not burlesque, however much it may look like it, owing to the dithi- 
culty of representing what cannot be exactly stated. ‘Ihe question 


is, let us suppose, the very easy one of the width of two pieces 


wall ;— 
Mr. Jobson: What do you say is the breadth of the two ? 

Witness: I think the green is sixty feet, and the red forty feet; 
but, perhaps, I have got the wrong feet, and perhaps it is that the 
red is forty feet, and the green sixty. 

Question by the Commiitee: Do you say they are both sixty feet, 
or both forty feet ? 

Answer: Neither. Isay they are one hundred feet together. 

Mr. Jobson: Let us understand this clearly, now. The green | 
patch of land is, you say, oue hundred feet wide ? 

Mr. Turke: No, no, he doesn’t; he says one is forty, and the | 
other sixty. 

Question by the Committee: Which is forty, and which is sixty ? 

A.: I have already said that I am not sure: but the two together 
make up the one hundred feet covered by the limits of deviation. 

Mr. Jobson: No doubt, no doubt. The brown being forty fect, 
and the red — 

Mr. Scope Hott (slyly): Where's the brown ? 

Chairman (plaintively): Let somebody point with a stick to the 
bit of brown land! Jo get on! 

Mr. Jobson: What I understand you intend to convey to the 
committee is this :—Taking the width of the green piece, and the 
width of the red piece, and looking at the proportions of the two, | 
—taking it, you know, for the purposés of comparisou,—then, as a | 
question of addition, the sum total of the two would be represented 
by sixty plus forty—is not that so ? 

Witness (in despair, not in the least following the question): 
Exactly ! Just su! 

Cross-examined by Mr. Benison. Question : Black, white, or grey 
the two pieces of land together make 10uft. wide ? 

Answer: Yes; 100ft. broad. 

Question : Broad ?—(reflecting a moment)—Well, you shall have 
it ** broad” if you like. And now we'll proceed. 

Committee: Yes, pray go on, Mr. Benison. Let’s get it over. 
And when you're out of this room you'll disappear from the face of 
the earth, I presume. ‘ 

Mr. Benison: The honourable member may presume that this 
cominittee-room and the face of the earth are coincident expressions, 
but I can assure him it is not so. 

Mr. Sternon Barcourt (in an under tone): “ The flesh will quiver 
where the piucers nip.” 

Mr. Sadwether (a little louder): “ Tear,” isn’t it ? 

Committee: What's that ? 

Mr. Scope Hott: Only something about pinching somebody with 
@ pair ol tongs. 

Sir William Julius Cwsar (grumbles quite inaudibly). 

Mr. Benison: Well, if my learned friend will leave off grumbling 
to himself, we'll make another trial. Now, we were on those two 
patches of land, &c. (ca capo). 

At this point, probably, several obliging gentlemen in the body of 
the room make a rush to get at the tall wands or pointers, in order 
to trace things out on the plan for the committee. In the scramble, 
the place being crowded, a large map, mounted on two poles 12ft. 
high, likea flag, topples half-way down. ‘I'wo ladies, andan old gentle- 
man fromthe country, who have been listening with open mouth, make 
for the dvor, in a fright, and let it slam to after them. A member 
of the committee, who has been (very pardonably) fast asleep wakes 
up, and asks, with a severe countenance, to have the last answer 
read by the shorthand writer. That functionary reads as much as 
was audible in the burlyburly, and although out of its connection it 
conveys no earthly meaning, the honourable gentleman puts on a 
look of luminous intelligence, and makes a memorandum for his own 
misguidance.—-Cornhill Magazine. 





METROPOLITAN DISTRICT RAILWAY BILL. 

Tue preamble recites— 

**That the streets of the metropolis are inadequate to the wants of 
the vast and increasing population which now frequents them, and 
they are further encumbered by the passage through them of goods 
and minerals between railways having terminal stations in the 
metropolis, and it has become indispensable that they should be 
relieved of portions of that trailic partly by the construction of rail- 
ways within London, and partly by the construction of railways 
around the metropolis, which shail unite the railways having 
termini in London, and thus become a channel for the conveyance of 
goods end of minerals from one railway to the other, and especially 
from those lying on the north to those on the south side of the 
Thames.” 

The project is set forth asa main outer circle, a main inner circle, 
and a series of branches connecting the outer circle with the follow- 
ing systems:—West London Extension, West End of London and 
Crystal Palace, Hammersmith and City, Great Western, London and 
North Western, Midland, Hampstead and City, Great Northern, 
Great Eastern, North London, Blackwall, Brighton, South Eastern. 

The * inner circle” is to commence at the proposed extension of 
the Metropolitan and Brompton, and to pass by Westminster Bridge 
and along the north bank of the Thames to join another proposed 
extension of the Metropolitan near Fenchurch-street, thus complet- 
ing a circle of railway in London which will communicate with or be 
in close proximity to all the stations in London north of the Thames. | 

The “ outer cirle” is to commence on the south side of the Thames 
by a junction with the Chatham and Dover in the Parish of Clapham 
passing across the Thames between Chelsea and Battersea bridges, 
connecting itself with the main inner circle at Brompton, thence | 
passing through Kensington, Kilburn, Kentish Town, Stoke Newing- 
ton, Clapton, Hackney, and Bow ; and ultimately from Bow across | 
the Thames at Rotherhithe, to join the South Eastern near New- 
cross. 

It is provided in regard to that part of the outer circle, which will 
lie between the Great Eastern at Bow, and the South Eastern at | 
New-cross, that the construction of a bridge across the Thames at | 
Rotherhithe, below London Bridge should be deferred until the execu- | 
tion of the other portions of the undertaking shall have insured that the | 
ultimate object of connecting all the railways around London will be | 
attained. in order, also, to complete the system of intercommunica- 
tion which is intended to be formed between the ditferent railways, | 
it is declared expedient that powers should be given to use short 
portions of the Brighton, of the London, Chatham, and Dover, and 
of the West Loudon; and that the companies whose railways | 
terminate or are authorised to terminate within the metropolis should 
be enabled to contract with respect to the working, use, and manage- | 
ment of the proposed undertaking, or of any part thereof, and the | 
conveyance, interchange, and accommodation of trafic thereon; but 
so nevertheless as not to transfer directly or indirectly to any com- 
panies to the exclusion of others control over the said undertaking 
or any part thereof; and it is also stated to be expedient that similar | 
powers to contract should be granted with respect to the Metropolita:,, 
not only with relation to the proposed undertaking, but with regard 
to their own railway. 

The capital is estimated at £10,000,000, whereof £4,000,000 is to 
be borrowed. The shares may be divided into A or preferred, and 
B or deferred shares. The sum of £6,000,000 authorised to be raised | 
by shares, and the sum of £2,000,000 to be raised by mortgage, are 
to be devoted to the construction of the main inner circle, and of 
those parts of the main outer circle and of the branch railways con- 
nected therewith which lie westward of the junction between the 
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main outer circle and the Great Eastern at bow, to the exclusion ot 
the remainder of the main outer errcle and branches which lie south 
of the said junction. 

When the company hav expended on t u rtakin 
£4,00),000, and have pro t &Xj wre to satistaction 
the Board of Trade, it shall be lawful for them to rai t 
sum of £2,. 00,000 which they hereinbefore authorised to raise on 
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mortgage) additional sums not exceeding in the whole £2,U 
on like mortgage for the purpose of coustracting the main outer 
circle and its branches south of the said junction with the Great 
Eastern and across the Thames at Rothernithe, so as to join the 
South Eastern at New-cross. The last mentioned sum ot ! 
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| £2,000,000 shall be devoted exclusively to that part of the under- 


taking, and the company shall, if required by the Board of Trade, 
keep separate accounts of the money so raised and of the expendi- 
ture thereof, and shall submit such accounts not only to the auditors 
of the company, but to any person appointed by the Board of Trade 
under the hand of their secretary to inspect the accounts. 

Special power is taken to allow payment of interest on calls at the 
rate of 5 percent. The first meeting of the Company is to be held 
within six months after passing of the Act. There are to be twelve 
directors, with a qualitication of £1,000, the first members of the 
board being, Earl Devon, and Messrs. Samuel Laing, George 
Worms, jun., Alderman !‘akin, W. A. Wilkinson, William Lee, 
William Austin, Hon. Frederick Lygon. The works to be proceeded 
with to be completed within seven years, the remainder being left 
for restriction to the Board of Trade. The tolls for the inner circle 
are 6d, first-class, 4d., second, and 3d. third. Small parcels from 
2d. to 3d.; exceeding 28 lb., 6d. ; exceeding 56 lb., such sum as the 
Company may think fit. The tolls on the outer circle are to be 2d. 
per mile, and regulations as to the conveyance of cattle, coal, iron, 
and other merchandise are minutely described. The maximum rate 
of fares for passengers is fixed at 3d. per mile first class ; 2d. second, 
and I}d., third. The Company is not to be compelled to carry 
manure on the inner circle. 

As to agreements with other Companies, it is proposed: — 

“ That the company on the one hand and the companies having 
termini constructed or authorised to be constructed within the 
metropolis, or any of such companies, on the other hand, may from 
time to time enter into agreements with respect to the working, use, 
management, and maintenance of the said intended railways and 
works, or any partor parts thereof respectively, thesupply of rolling 
stock and machinery, and of officers and servants, for the conduct of 
the traffic of the intended railways, the payments to be made and 
the conditions to be performed with respect to such working, use, 
management, and maintenance, the interchange, accommodation, and 
conveyance of trattic coming from or destined for the respective 
undertakings of the contracting companies, and the division and 
appropriation of the revenue arising from that traffic; and the com- 
pany and the Metropolitan may enter into similar contracts, not 
only with respect to the undertaking authorised by this Act, but 
also with respect to the undertaking of the Metropolitan. 

“ Provided that the company shall not by any such contract or 
otherwise give to any other company, directly or indirectly, control 
over the undertaking, or over any part thereof, excepting the 
branch communicating with the railway of the contracting company, 
or give to any company privileges or advantages with respect to the 
accommodation, conveyance, interchange, and delivery of tratlic 
which for like considerations it does not give or will not give to all 
other companies with whose railways the undertaking communi- 
cates.” 





Tut Monv Cents Tunne. Works.—The production of compressed 
air at Bardounéche, for the year 1862, amounted to 152,100 cubic 
yards per month, with an actual pressure of 90 lb. per square inch ; 
the entire year giving the immense amount of 1,825,000 cubic yards, 
which is equivalent to a volume of air, at its ordinary pressure, of 
11,024,000 cubic yards. It was ascertained by experiment that each 
perforator, working at its ordinary rate, consumed about 19v cubic 
inches of compressed air per second, so that the nine machines 
expended nearly 1 cubic foot per second, or about 3,425 cubic feet, 
English, of air, compressed to a pressure of six atmospheres, or, in 
round numbers, with a working force of 90 lb. per square inch of 
surface. When the air, so com:pressed to six atmospheres, is liberated 
in the tunnel, and expands to its normal state of pressure, it is found 
to absorb nearly the same quantity of heat which it gave out in the 
act of compression. By this absorption of heat from the air in the 
tunnel, the temperature, which has been raised by the work- 
men, the lamps, and gas, is considerably lowered, thus ren- 
dering it more cool, fresh, and suitable for respiration. At 
Bardonnéche, during the 325 useful working days, the number of 
holes bored to a depth from 30 to 32in. amounted to the number of 
45,751; the number of chisels employed was 72,538; the gunpowder 
consumed weighed 40,735 |b.; and the length of match for firing the 
mines amounted to 251,0U00ft. In 1861 the machines advanced the 
tunnel 557ft., by boring 20,000 holes; in 1862 they bored 46,000, 
besides 6,0U0 made during the working experiments; amounting 
altogether to 72,000 holes, divided amongst 80 perforators ; from 
this it results, as a mean, that 9V0 holes were drilled by each of the 
perforators. The eight machines worked ten perforators, and made 
80 holes in 7 hours 39 minutes, so that each machine took 7 hours 
39 minutes to bore 10 holes, or three-quarters of an hour each 
mine hole. In three-quarters of an hour each machine worked at 
the rate of three blows per second, making 8,100 evolutions complete, 
thus giving 8,100 blows of the chisel to execute one hole. The 900 
holes bored on an average, as above stated, gives for each perforator 
8,100 X 900 = 7,290,000 blows, worked by air. By way of comparison 
of cost, itmay be observed that the Bletchingly tunnel on the South- 
Eastern Railway, in blue clay, shale, and sand, cost at the rate of 
£71 18s. 7d. per yard forward; the Saltwood tunnel, on the same 
line, £118; the Kilsby tunnel, on the London and Birmingham, 
£125; and the Clay Cross, on the Midland Railway, £100 per yard 
forward. The estimated cost of the Mont Cenis tunnel is stated 
to be at about the rate of £166 per lineal yard. Assuming this to 
be near the mark the entire tunnel will cost, at this rate, upwards of 
two millions sterling. One item of cost in this tunnel, which must 
not be overlooked, is the heavy amount of transport, the length 
from the middle of the tunnel to either mouth being upwards of 
three miles and a half. The tunnel is for a double line of rails. 


| The wear and tear of the perforating machinery has been found 


greater than was expected, tor the hard, sharp-cutting particles of 
dust from the drilled quartz and other rocks causes constant and 
considerable damage to the machines. ‘This will be readily 
imagined when the number of blows, pushes, and revolutions 
made by the boring tools are enumerated. To bore eight 
holes, 2;ft. deep in the rock, when of average working quality, 
the motory cylinder completes 57,600 revolutions; the striker, 
or driving piston, 57,600 biows; and the chisels make the same 
number of turns or twists. As a matter of mere curiosity, to show 
the magnitude and extent of the various operations to be performed 
aud labour required, it may be stated that, if the above rates of 
working should be maintained, the number of holes necessary to be 
bored to get through the whole tunnel will amount to about 
1,600,000. The total depth of all these holes, when bored, will 
amount to about 4,265,s9Uft., which is 105 times longer than the 
entire length of tunnel to be excavated. The number of blows 
required to be struck by the perfurators to do this work will reach 


| nearly 13,000,000,000, It may be explained briefly, that the tunnel, 


for its whole width of face is not attacked at once, a “ gullet” or 
heading is driven considerably in advance of the completed 
work. This small gallery is rather more than 11ft. wide, and 
7%ft. high, and square in form. A line of rails is laid nearly 
the whole length of this gallery, of usual gauge, to communicate 
with the line in the main tunnel; besides this, there is a line 
of rails of lesser gauge for the small trollies, used to convey 
the broken rocks from the head of the gallery to the common trucks. 
In general, the machines which attack the front of this heading are 
armed with nine or teu perforators—some acting directly in the face, 
others diverging to the right and left, and thus carry on the borings 
in the gullet, till all the holes are ready for their charge of powder. 
Puirty-seven men and boys are required to attend to the machines, 
and other matt tion with them. ‘he work of the main 
tuunel coll aall gallery, which is progressively widened 
to the extent and furm required for the full section of the complete 
excavation. It has been estimated from data obtamed by actual 
of the machines, that the tunnel may possibly be excavated 
ilteen years, but it appears that tweuty years is the time caicu- 
lated upon by the engineers engaged in the conduct of the work. 
Lhe limit assigned for the completion of the tunnel in the convention 
agreed between the French and Italian Governments is twenty-live 
years. —- Popular Science Review. 
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LETTERS TO THE ‘EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
KRUPP’S 9-IN. GUN AT ST. PETERSBURG. 

Sm,— The assertions of your St. Petersburg correspondent in 
No. 418 of your valuable paper prove, to my regret, that, in correct- 
ing your first notice on this subject, I had undertaken the difficult 
task of contradicting a prolific source of unsound information issuing 
from your corr esponde ut 

When this latter stated, in No. 412 of your journal, that Krupp’s 
9-in. gun had burst he affirmed — was not correct; and when I 
replied, on the 26th November, in No. 413, that the gun was per- 
fectly sound, and again, in the Time s, of 30th Noyember, my 
information was the right one, and your correspondent’s wrong. 
The gun has now really burst, at the sixty-sixth round, on the 5th 
of last mouth. 

T his gun was turned and bored at Krupp’s Works; and not one 
single gun has be en, or is to be, supplied by these works to the Rus- 
sian Government in the rough (forged) state. Moreover, Krupp's 
hollow cast steel shots, fired from this gun, have reall y pierced 
51-in. and two 4}-in. English iron plates bolted together, and that 
quality of Krupp’s shot steel, which has been selected by the 
Russian Government, for the large orders for shot now in hand 
at Eisen, has penetrated the two 4}-in. plates without being in- 
jured. 

Further particulars in reference to Krupp’s gun and its bursting, 
with the official explanation that this bursting has nothing what- 
ever to do with the acknowledged perfect quali ties of these guns, 
may be read by others who are interested in the matter, in the 
official report contained in No. 271 of the St. Petersburg Gazett 
and the Russian Jnvalide, of 8th and 20th of last mouth. 

If your correspondent had any reliable source of information he 
would have known that the orders given by the Russian Govern- 
ment to Krupp’s Works, and now long since in course of execution, 
amount to several hundreds of this same class of gun, and to many 

thousands of the respective slot; and he would have easily under- 
stood that Krupp’s Works (of which I am the representative) must 
be the first and best informed of all matters connected with such an 
important affair, and he would not have used the inconsiderate 
manner of attacking a man’s veracity by such incorrect insinua- 
tions. ALrrep Lonaspon. 

London, January 12th, 1864. 











PATENTS FOR INVENTION, 

Smr,—In Tue Enoineer of yesterday (which reached my house 
this morning, as usual) you honour my paper on “The Patent 
Question” with a leader. In common with others who, having a 
just desire to deal fairly or liberally with inventors, see and feel that 
unrestricted competition with forei; gners, under free trade, bears 
hardly and unjustly on British manufacturers—in the many cases 
where the former escape from liability to royalty that the latter 
must pay—I will be happy if the attention you direct to this diffic ult 
subject contributes to a satisfactory solution. Allow me to explain 
that I do not mean to prejudge the amount of reward that should be 
given as a substitute for a curtailment of inventors’ privileges. I 
only state what appears to me a sum that may suffice, in these 
words—* the large sum of £200,000 (a year) might Wise ly be plac ed 
at the disposal of the distributors from our own country’ (page 52); 
and again—* £1,000,000 at the utmost from all countries’ * (page 95), 
besides the exc lusive privileges for three years. 

Liverpool, 9th January, 1864. Ni. A. Macrin. 

BORING LATHES. 

Sir,—I send you a design for a boring collar for the lathe, to be 
used in place of the circuls ar ones, as being more easy to set, and 
less liable to slip 
The poppit A, a, cast 
flat on both sides, 
and with a square 
hole through it, in 
one direction, wider 
than the diameter of 
the largest hole re- 
quired. ‘The plate a 
(of which there may 
beany required num- 
ber) slides thro ugh 
the poppit, and is 
clamped at 6 by a 


thumb-screw. This 
plate, being well 
supported, need not 


be thicker than, say 
tin. The centres of 
all the conical holes 
are to be in the same 
line, and over the 

‘ centre of each hole is 
¢ a dot, or other mark, 





>: 7 12 * | 
$ which being made to | 
f 


coincide with a mark 

over the central square hole of the poppit, enables the operator to 

centre his work in an instant. A similar form may be used as a 

back rest in turning long bars of metal or wood. The above will 

be found very superior in practice to the old form of circular plate, 

and it is, moreover, more easily constructed. 
Bradfield, Bury, Suffolk. 


I, Luin, 


Tne Great emia following is a copy of the advertise- 
ment announcing g the sale of the Great Tastern by auction. We 











publish, gratis, in this place for the benefit of the unhappy share- | 


holders:—by order of the mortgagees, to be sold by eee on 
Thursday, the 14th January, at half-past two o'clock, ‘Cunard, 
Wilson, and Co.’s sale room, Exchange, Liv: rpool, the renowned 
paddle and screw steamship Great Eastern, 22,791 tons o.m., 18,915 
tous gross, and 15,344 tons net register. Length, 679{t. 6-10ths; 
breadth, S2ft. 8-10ths; depth, 57ft. 4-10ths. Built in the River 






Thames, under the special superintendence and from the designs of 
the late I. K. Brunel, Esq. This splendid ship is built with a double 


bottom, running nearly tle whole of her le sngth, and carried up to 
the lower saloon deck, a height of 34ft., constituting her the 
Strongest ship atloat. She stows 10,000 tons of coals, which, owing 
to her good arrangements, can be put on board in about five or six 
days. She has four paddle engines nominally of 1,000- horse 
power, but of 3,500-horse power effective. Four screw engines 
of 1,600-horse power nominal, and 4,500-horse power ¢ 
and, in addition, two pairs of auxiliary engines, of 
horse pow. r, for pum iping bilges, and t hrowing water in case 
the forward pair also working the capstans. i 
working winches and eight cranes, for taking 
of small engines for working aft 
for sup} lying fresh water 








in cargo. One pair 
capstan. Two donkey engines 
to tanks, and two condense capab le of 
condensing 4,000 gallons of water per day, and ten donkey engines 
for throwing water in case of fire. She isa full- rigged ship, having 
six masts, three of which are iron. The whole of the standing 
rigging is wire rope. fer cabin accommodation is of the very best 
description, and equal to that of a first-class hotel, and her certifi- 
cate allows {her to carry 692 first, 894 second, besides an immense 
number of steerage passengers, and makipg her an unrivalle : 
troop and passenger ship, with at the same time enormous capac 
or cargo. She has 23 boats, nine of which are lifeboats. The swat 
passages she has made prove ber great speed, which is equal to that 
of any ocean-going steamer afloat. 
turned within her own length. The ship is now in the River Mer- 
sey. For orders for inspection, inventories, conditions of sale, and 
other information, apply to Cunard, Wilson, ‘and C 0., Liverpool. 








eugines | 


She steers easily, and can be | 





THE ENGINEER 


JONES’ MANUFACTURE OF PAPER. 


TueE objects of this ee by J. F. Jones, of Rochester, in the 
State of New York, U.S., are to economise room, to save labour, 
and to prevent waste of stock in the manufacture of paper, and of 
such boards as are produced from fibrous materials. 

The invention consists principally in the combination and arrange- 
ment of two or more cylinder moulds in such manner as to de liver 
their webs of pulp one upon another for the purpose of being pressed 
together to form a board of a required thickness, and in the arrange- 
ment of drying and calendering apparatus for drying and calender- 
ing such board while in a continuous length and before it is cut into 
sheets, so that the board is made and finished ready for the market 
by one continuous operation. The same arrangement of machinery 
may, by very slight additions, be adapted for the manufacture of 
several distinct aud separate webs of paper at the same time. 

It also consists in a certain novel system of troughs or spou's, 
connecting pipes, and valves, whereby a properly regulated supply 
of pulp and water to each of the several machines, and the carry- 
ing away of the back water therefrom, are provided for. 

It — consists in the employment, in combivation with two or 
more paper machines combined as described, or with a single ma- 
chines, of an improved “ save-all,” composed of a vat for the collec- 
tion of the back water from the machine or machines, a reticulated 
cylinder, like that of a cylinder paper-making machine, working in 
the said vat for the extraction of the pulp from the water, a coucher 
for receiving the pulp from the said cylinder, and a scraper for 
removing the pulp from the coucher and depositing it in a suitable 
rece opts acle. 

t also consists in certain arrangements of the press rolls and of 
the drying cylinders and calendering rolls for drying and calender- 
ing either boards or paper. 

It also consists in the employment, in combination with machinery 
for producing and finishing a continuous web of paper or board, of 
a cutter or cutters for cutting the said web or board into sheets 
as fast as it is delivered from the calendering rolls, a flyer or lay- 
boy for taking away the said sheets, and a piling table on which 
the said sheets are deposited and piled up by the said flyer or lay- 
boy. 

And it further consists in an improved construction of thee ylinder 
moulds used in the manufacture of paper and boards, whereby pro- 
vision is made for carrying away the water from the interiors 
through hollow journals, the oreby dispensing with the use of pack- 
ing inside the vat by the substitution of stuffing boxes outside, 
thereby facilitating the repacking, and obviating much of the waste 
of stuff which is unavoidable with inside packing. 

Fig. 1 exhibits a vertical sectional view of two floors of a paper 

mill, “showing a longitudinal section of the machinery; Fig. 2 is « 
plan of the mac hinery on the lower floor; Fig. 3 isa wh un of a por- 
ln of the machinery on the upper floor ; Fig. 4 is a transverse 
vertical section in the plane indicated by the line «, x, in Fig, 1; 
Fig. 5 is a vertical section of the a gets save-all. 

Figs, 1 and 2 represent seven single-cylinder paper-making 
machines, arranged and combined either to manufacture boards or 
paper. 

Al, A?, A3, At, A, A®%, A’, are the vats, arranged side 
short distances apart, and supported, at some Cistance above the 
lower floor of the mill, in a suitable framing b, B, erected upon said 
floor; C!, C2, C3, C4, C5, C*%, C’, are the rot ating reticulated 
cylinders ore ylinder moulds, which may be of the usual or any suit- 
able construction, and pac ked at their ends in the usual or any 
suitable manner, but which it is preferred to construct and pack in 
the improved manner which will be hereinafter described ; D, D, are 
the pumps, of which there may be one for each vat, though one is 
represented as serving for the two vats A!, A*, for drawing water 
from the cylinders, and producing a partial vacuum therein, having 
their suction pipes a, a, connected with the vats, and their delivery 
pipes 6, 6, connected with an elevated horizontal or slightly-inclined 
covered spout E, which extends along the back of the whole 
series of vats. ‘This spout E is divided by transverse partitions into 
a number of compartments corresponding with the number of vats, 
and its several compartments are connected with the several vats, 
one with cach, by means of the pipes m, for the return to the vats of 
as much as desirable of the back water, which has been drawn out by 
the pumps and forced up into the said spout. F is the stuff chest, 
containing the pulp for the supply of the vats, and G is an open 
spout, running from the stuff chest along the back of the whole 
series of vats, with pipes c leading to the several vats. This spout G 
is fitted near the stuff chest F with a gate d, connected by a lever e 
with a float 4 which is arranged in a box gat the back of and in com- 








munication with the said spout, to regulate the depth of pulp in the | 


spout, the said float rising with any increase in such depth, and so 
lowering and reducing the opening of the gate, and thereby 
regulating the supply of pulp from the stuff chest. 
severally fitted, at their junction with the spout G, with gates or 
valves fh, h, adjustable by hand, to regulate the quantity of pulp 
passing from the said spout to the vats; and the said pipes connect 
with the pipes m of their respective vats, so that the pulp and the 
returned back water enter the vats together, and the back water 
keeps the mouth of the pulp pipe clear. H isa pipe running all 
along the back ef the whole series of vats, and receiving water, 
under a suitable pressure, from an elevated reservoir, or by other 
means, for the supply of the two series of shower pipes i, 7, andj, j. 
The first-mentioned series of shower pipes i are arranged to throw 
showers upon the several cylinders in the same manner as the 
shower pipes of other cylinder paper-making machines, and the 
other series j are arranged opposite =~ rotary felt beaters 7, 7, to 
wash the felts I', I*, 15, I4, 15, I, of the several machines. 
Directly under the spout FE, before shiek there is another 
covered spout J, which also extends along the back of the whole 
series of vats, and this spout is connected with the several 
compartments of the spout E by a series of upright pipes / 
(Fig. 4), one opposite to each vat, and each of the 
pipes & is fitted, at its junction with the bottom of the spout Kh, 
with a valve 7, which is attached to a lever /', and the said lever 
is connected, by a rod /*, with a float working in a box /', attached 
to the back of, and communicating with, its respective vat; the 
object of the said floats and valves being to regulate the height 
of the water in the several vats. While the water remains below 
a certain level in any one of the vats the weight of its respec- 
tive float keeps its respective valve closed, and prevents the water 
in the spout E from running down the pipe & opposite to the said 
vat, and so keep up the supply of returning back water through 
its respective pipe m; but when the water rises up to or above that 
level the float is raised, and the valve thereby opened, to permit 
the water to escape from the spout E into the lower spout J, whence 
it escapes to the save-all. K', K*, K3, K*4, K‘, K°, K’, are the 
couchers, applied in relation to the cylinders as in other 
, r paper- making machines, and having the endless felts 
[', 1%, 15, 14, 15, 16, 17, running around them in the usual manner. 
In order to obtain the requisite length for the felts, and yet bring 
vats A!, A?, &c., very near together, the felts are severally arranged 
to pass do between their respective vats and the next vats in 
advance of them, and to run back and forth one, two, or more times 
under the latter, as shown in Fig. 1; anc J it is to permit this ar 
ment of the felts that the vats are raised some distance from the floor, 
instead of being placed directly upon the » floor, as has heretofore 
been the common practice. n, n, n, n, are the carrying r lls carrying 























the felts; v, v, are the fe It be ati r ized below the vats opposite 
the shower pipes j, 7; L', 4,15, L*, L’, are the wet press 





rolls; and M', M M4, 
ably arranged with respect 
with felt 


7, the second press rolls, 
to the felts. ‘Lhe latter rolls are covered 


p we carrying rolls, arranged in the same frames p! 
in which the -ouchers are arranged; g are carrying rolls, arranged 
in hangers suspended from the floor above the vats. his machi- 
nery, as far as described, will be recognised by the practical 
paper- maker as composed of a series of distinct cylinder 


paper making machines, each of which is capable of producing a 
separate and distinct web of paper. The several webs thus pro- 
duced may be either united or finished separately, as may be desired, 





by side at | 


The pipes ¢ are | 


sull- | 
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N, Figs. 2 and 5, is ‘the save-all. vat arranged behind the vat At, 
which is the furthest of the series A', A%, &c., from the stuff chest: 
N! is the reticulated rotating cylinder running in the vat, and N® is 
the coucher running directly in contact with the cylinder. 
The cylinder N' may be fitted and packed to one end of 
the vat in the same manner as the cylinders of cylinder 
paper machines, and have a suction pipe 7 applied in the 
same manner to produce a partial vacuum within the cylinder. 
Oia Scraper set by adjusting screws s, s, in a suitable 
fixed-position above the coucher to scrape the surface of the latter. 
The back water, containing a greater or less quantity of pulp 
escaping by the spout J, is delivered into the vat N, and by the 
action of the cylinder N and its attached suction apparatus the pul P 
is extracted and taken upon the surface of the said « *ylinder, whence 
it is taken by the coucher. The revolution of the coueher in con- 
tact with the scraper causes the pulp to be scraped off from it and 
deposited in a suitable box O! or other receptacle. The water passes 
off by the suction piper, in the same manner as from a cylinder 
daper-making machine. This save-all may be used in connection 
with a single cylinder paper-making machiue or with a four-drinier 
machine, 

P', p2, ps, Pt, PS, Ps, P?, Ps, and Q', Q2, Qs, Q4, Q5, Qs, Q’, QS, 

are two tiers ot steam dryi ge ylinders arrange: tin suitable bearin 
in a framing R erected on the upper floor over the series of machir 
hereinbefore described, the upper tier of cylindérs being arrang 
over the spaces between the lower ones, V is an endless apron 
runnipg under the lower series of drying cylinders upon a system 
of carrying rolls v, 7, so arranged as to keep it pressing against a 
large portion of the circumference of each of said cylinders, for the 
purpose of holding the paper or board in contact therewith as it 
passes under the said ey linders. 
83, 84, S5, S*, S*, S*, are calender rolls arranged above the 
upper drying cy'inders to operate in combination with the said 
cylinders, and $* is a calender roll arranged ab ve the last oes ing 
cylinder P* to operate in combination there swith ; T', Ts, T*, T+, Te, 
T*, T’, are calender rolls arranged in pairs, the number a ph al 
corresponding with the number of cylinder machines on the lower 
floor; four pairs being arranged above the drying chambers, and 
the other three pairs beyond the end of the series of drying cylinders, 
between it and the apparatus by which the paper or board is cut into 
sheets, and which will not be described until the operation of mak- 
ing the paper or board has been described. t,¢,t, Gare carrying 
rolls arranged above the calender rolls T?, ‘T'%, T+, T°, and only used 
in making paper. 

At the left hand upper corner of Fig. 1 there is represented an 
improved system of second press rolls M7, M*, M7, The press rolls 
belong properly to the last machine of the series on the lower floor, 
but are arranged on the upper floor, and have a separatefelt U. ‘The 
improvement consists in the use of three instead of two: one 
| arranged above the other two, which are arranged at such distances 
apart that the upper one may press upon both of them, and the web 
passing between the upper one and both the lower ones, and re- 
ceiving two pressures with the use of but three rolls, «he several 
cy linder paper-making machines and the several pressing rolls, dry- 
ing cylinders, and calender rolls, are driven by asuitable system or 
systems of gearing having motion communicated by water, steam, 
or other power. 

The manufacture of board, which is the principal purpose for 
which this machinery is designed, is performed in the following 
manner :—Each of the machines upon the lower floor produces a 
separate web, as though it were separately used for the manufacture 
of paper. The web -', from the first machine, alter leaving its felt I, 
and passing between the second press rolls M', is deposited upon the 
web w*from the second machine, while the latter is upon iis 
felt 1°, and before it passes between its wet press r is L*, » oth 
of these webs pass together, and are pressed between the latter rolls 
aud between the second press rolls M*, and are deposited upon the 
third web w’, after which the three together pass between the press 
rolls L’ and on to the next machine to be deposited on the fourth 
w', and so on throughout the whole series of machines, as shown in 
dotted lines in Fig. 1, to the last wet press rolls L’, by which all 
the webs are pressed together, and from which they pass upward 
through the floor to the second press rolls M’. The successive 
pressing operations to which the webs or layers are subjected after 
each additional web or layer is applied causes them to be united by 
the natural adhesiveness of the pulp, and the several webs or layers 
are thus combined to form one thick web or board, which only 
requires to be dried and calendered to be fit for the market, being 
either cut up into sheets or not, according as may be desired. The 
drying of the combined web or board y is performed by. its passing 
alternately over the uppersteam-heated cylinders P', P*, &c., and under 
the lower ones Q', Q*, &c., as illustrated in the latter part of Fig. 1 
being calendered on one side in the drying operation by the rollers 
8! to 8‘, and on the opposite side by the roll 8°, and afterwards 
subjecte 1d to a final calendering operation on both sides by passing 
between the several pairs of rolls T', T*, and ‘I*, whence it may 
pass to a roll, to be rolled up, or to the cutting machinery herein- 
after described, to be cut into sheets. 

In manufacturing paper the webs w!, w*, w', w', w°, w®, w7, from 
the several machines on the lower floor, instead of being laid and 
pressed together as they leave the machines, as described with 
reference to the manufacture of boards, are only pressed separately 
between their respective wet press rolls and second press rolls, and 
from the second 7 rolls they pass singly, as — in dotted 
lines in Fig. 1, to the carrying rolls q, q, and thence to the drying 
cylinders. ‘The several webs pass together round the drying cylin- 
ders ()', P', Q?, P*, and over (25, and at the latter cylinder the upper 
web of paper is separated to pass singly over the carrying rolls ¢, ¢, 
to the calender rolls ‘T'’, where it is calendered. The other webs all 
pass together to the cylinder ()', where w* is separated to pass over 
the carrying rollers ¢, ¢, to the ‘calender rolls 'T, and the rest sever- 
ally pass onward between the ¢ ylinders till at suitable points in the 
train of cylinders w5, w', w, and w? are separated to pass respec- 
tively between the cale ender rolls ‘I's, T4, ‘I'*, and 'T*, the lower web 
w' only passing through the whole train of cylinders, and passing 
singly to and between the rolls I’. The webs w*, w‘, w%, w', pass 
from their respective cale nder rolls over the rolls ¢, ¢, and thence 
down under the rolls T* and T’, and the whole of the webs are 
brought together at the pair of delivery rolls X, which carries them 
altogether to the cutting apparatus to be cut into sheets or delivera 
them in rolls from which they may be separately rolled up as 
desired. 

‘he cutting apparatus, which may be used for either paper or 
boards, is composed of a stationary horizontal blade 2 and a on? al 
moving horizontal blade z, which works in stationary guides 10, 10, 
inthe framing R. The paper on board is delivered by the rolls 
over the stationary blade x, and under the moving one z, and cut 
by the descent of the latter at regular intervals into sheets of uniform 
length, which may be varied by making the cutter descend more or 
less frequently. ‘The blade z is driven by two cranks 11 at opposite 
ends, a shaft 12 and two rods 13 connecting it with the said cranks. 
The shaft 12 derives rotary motion through a pair of eccentric 
gears 23, 24, through gearing from a shaft 14, which 
one of a pair of cone pulleys 15, 16, the other of the said puileys 
being upon a shaft 17, which derives motion throug rh a belt ot 
gearing ata uniform speed relatively to the calendering rolls and 
| the delivery rolls X. The eccentric gears produce au accelerated 

motion of the upper blade z as it comes in contact with the 
board or paper, and thereby enable it to cut easily through 
any desirable thickness of board or paper The belt 18 running 
round the cone pulleys has applied to it a shifter 19, operated by a 
screw 20, by which the frequency with which the cutter desce mds 
relatively to the velocity at which the paper or board is delivered 
may be adjusied to regulate varied to vary the length of the 
sheets. In front of the cutters there is a horizontal frame Y, in 
which run a series of endless moving tapes or bands 21, which, 
receiving the sheets one at atime as they are cut off, carry them 
forward on to the swinging flyer or lay-boy 22, whic h, by making 
half a revolution, turns them over and deposits them upon the piling 
‘table 25, which descends a distance equal to the thickness of one 
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sheet every time asheet has been placed upon it. The flyer or lay- 
boy derives « horizontal reciprocating motion from two cranks 28 
on opposite ends of the shaft 14, which are connected with its own 


shaft 22* by two connecting rods 27, and its turning over is effected | 
‘on the shaft 22*, working in racks 30 | 


by means of two pinions 2% 
on the framing R. ‘To enable the points of the flyer arms to pass 
under the sheet as the flyer moves back, and to prevent them 
from catching the front edge of the sheet, the frame y is made 
capable of a slight tipping motion by having the end next 
the cutters arranged upon a horizontal sbaft 31, <As_ the 
flyer moves towards the cutters to take the sheet the 
turned up points of its arms pass under inclined projections 
32 on the frame y, and lift it up high enough to in- 
sure the arms passing under the sheet. After the points of the arms 
have passed the projections 32, the frame y drops on to the fixed 
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rest 33 arranged below it, and in returning with the sheet the arms | 


of the flyer puss over the said projections. The descent of the piling 
table 25 is effected by means of two upright screws $4 of similar 
pitch attached firmly to its under side, and passing through nuts 
secured firmly to the hubs of two spur gears 35 of simila: size, which 
are geared together by an intermediate gear 36. The gears 35 are 
prevented from moving vertically, and hence by turning them they 
are caused to produce a vertical movement of the screws and of the 
table. One of these gears 35 has applied to it a vibrating friction 
dog 37, which is connected by a rod 58 with the arm 39 of a hori- 


zontal rock shaft 40, which derives motion by being connected by a 
| at that town that the upward movement in iron has been checked, 


rod 41 with the flyer. The dog 37 is su fitted to a projecting flange 
en the gear that it will turn the gear in the direction to depress its 
screw, but not in the other direction. 'Chetwo gears 35 being geared 
together are caused to turn uniformly, and hence the table is kept 
perfectly level. 1 will here remark that in carrying out the above- 
described improvement there may be, instead of a single cylinder, 
two or more cylinders working in each vat. 

The improv ement in the cylinder moulds is illustrated in Figs. 6, 
7,and & Fig. 6 is a central longitudinal section of a cylinder 


mould constructed according to this invention; Fig. 7 is a right- | 


hand end view of the same; Fig. 8 is a transverse vertical section of 
the cylinder on the line 2, 2, of Fig. 6, looking in a right-hand 
direction. A, R', represent the cylinder heads, of which the left- 
hand one A is of the usual construction, and attached to the shaft B 
in the usual mauner, but A! is constructed with a hollow journal a, 
for the passage through it of the suction pipe 6, and with an inner 
concentric hub e, attached only by diagonal or oblique arms or 
braces #, i, for the reception of one end of the shaft B, which by this 
arrangement of the hub c is permitted to be shortened at that end suffi- 
ciently to permit the suction pipe to be turned downward within the 
eylinder, in the manner represented at b! in Fig. 6, while at the same 
time both cylinder heads are enabled to be secured to the shaft, and 


| 


| 


The sides 
the cylinder, which is covered 
with wire cloth, may be constructed and secured to the shaft in the 


the whole cylinder enabled to be kept in line therewith. 
or circumferential portion of 


usual manner. The left-hand end of the shaft B, which protrudes 
through the head A of the cylinder, is supported in a bearing d 
within the vat C, the other end is supported by the hub c. The 
hollow journal a works in a box 7 in the right-hand end of the vat, 
and is supported outside of the vat on friction rollers e, e, or any 
other suitable bearing, and outside of this box there is applied 
around the said journal a leather or india-rubber ring 4, which is 
secured and compressed around the journal by means of a plate / 
and screws g, g, passing through the said plate, and screwing into 
the said vat in such manner as to prevent leakage between the box 
and journal. At the outer end of the journal there is a stuffing 
box /, to prevent leakage around the exterior of the suction 
pipe b, The portion of the suction pipe outside of the stuffing box 
may be turned down to form asyphon, or be connected with a pump, 
both of which plavs are common when the old method of packing 
the cylinder inside of the vat is used. The cylinder may, if desired, 
bave both ends constructed with hollow journals, and otherwise, as 
described, with reference to the head A}, to permit the introduction 
of suction pipes in the same manner at both ends. 


Tue Wetsn Coat ann Iron Trapes. — The Newport corre- 
spondence of the Colliery Guardian states that it is thought by man 





and that prices are likely to remain at about the present tigure for a 
considerable time to come. There is a larger business doing in 
steam coal than has been the case for a long time, and the docks 
have been so full of shipping of late that it bas been determined to 
increase the hydraulic and steam power for loading and unloading 
vessels, in order to meet the daily increasing requirements of the 
= This is a step in the right direction, and if it were followed 
»y a reduction of the dock dues there is no doubt that a vast increase 
of trade would be the result. The rise to the colliers employed at 
the housecoal collieries has, as was expected, sent prices up, and red 
ash is quoted fully 6d. per ton above the quotations of a month ago. 
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The tin plate works of the neighbourhood are fairly employed, and an | 


advance of ls. per box on both coke and charcoal has been announced 
this week. ‘here are a good number of orders in the market, but 
prices must considerably advance before any thing like a reasonable 
profit is made in this once prosperous branch of trade. At Cardiff, 
the iron trade continues to improve, and orders are pouring in even 
at the advanced rates, from all sides. It may reasonably be ques- 


tioned whether this active inquiry will last for any length of time, | 


as it is quite clear that the higher prices will go, Belgian and other 
inferior iron will be more extensively used on the Continent. 
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Quotations are not, as yet, too high ; but many of the most experi- 
euced ironmasters express their doubts as to the advisability of a 
further upward step. All the Glamorganshire works are in regular 
employ, and preparations are being made to increase the make at 
several of the principal establishments. The Hirwain works have 
passed into the hands of parties who will lose no time in com- 
mencing operations, and the neighbourhood, which has so 
long suffered through the works being at a standstill, is 
likely to witness a period that has not been equalled 
before in the history of Hirwain. Messrs. Hinde and Co. are the 
purchasers of the works, and the same gentlemen have already had 
the Onllwyn furnaces in their hands for a considerable time. The 
vitality which has characterised the steam coal trade for some time 
past has not abated, and there is a very large business doing. The 
docks. are crowded with vessels, and there is not a single coal- 
shipping stage idle day or night. When the new dock projects 
were first brought before the public many expressed an opinion that 
the trustees of the Marquis of Bute were ** overdoing” the matter, but 
the forest of masts which has covered the docks during the last two 
or three months, and the number of vessels waiting at Penarth 
Roads for admittance, show that the new docks will be required 
years before they are ready. An improvement is reported in the 
house coal trade, and there is a talk of a general advance in quota~ 
tions. Prices are tirm for both house and steam, and it would not 
be surprising if another rise of 1s. took place in the latter before 
long, as the demand fully justifies that course. The Bwllfa Colliery 
has just changed hands, Messrs. Fothergill and Co. being the pur- 
chasers. é 
Works at Spezzta.—In Spezzia immense works are being carried 
on. It has been resolved to leave the port of Genoa for the future 
to the use of merchant vessels, and to place here the great station 
for the navy of Italy, with a corresponding arsenal, rivalling that of 
Toulon. A glance at the map will show tbat the locality is admir- 
ably fitted by nature for such a purpose. The gulf, ten miles long 
by about six miles wide, has through its entire length good 
anchorage for ships, and shelter under the adjacent hills. At the 
upper end of the bay, near the town of Spezzia, the works now in 
progress will form a harbour wherein the largest vessels may ride 
safely close to the shore, The sand is being removed so as to deepen 
the water; and at the same time large moles and docks are being 
formed, and lined with fine cut stone. For all these constructions 
and clearances 3,800 labourers are said to be employed, exclusive of 
2,000 navvies on the adjacent railway works, which will, unite 
this great port with Leghorn on one side and Genoa on the other. 
There are six mud-drags grinding all day in pulling up sand, and 
twelve small steamers running backwards and forwards to carry it 
out clear beyond the gulf. It is calculated that the cost of the 
whole, when completed, will be 48,000,000 francs. —National Review. 
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TO CORRESPONDENTS. 


Notice.—A SprectaL EpiIt1Ion of THE ENGINEER ts 
lished for FOREIGN CIRCULATION. This edition, 

printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 
*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

J. A. L.—Your calculations appear to be correct. 

G. D.—We doubt if any hot-air engines are now used in England. 

$. S.—Repeat your question, and give the intended pressure of steam. 

IgNoRAMUS.— Templeton's Workshop Companion appecrs to be the book you 
require. 

J. T.—Give two-thirds as much condensing surface as there is heating surface 
in the boiler. 

R. R. G.—Your plan does not appear unreasonable, although a few practical 
objections may be urged against it. 

A. A. (Blackheath).—Humber's work on Cast and Wrought Iron Bridges, 
published by Messrs. Spon, is excellent. 

W. R. T.—Address your application, with particulars of service and qualifi- 
cations, to the Secretary of the Admiralty, Whitehall. 


X. Y. Z.— We know of no such rule, although one might be constructed from 
experiment. Mr. Ramsbottom's spring balance nearly sulfils the other 
condition. 


R. T. B.—The only complete work on the Tron Manufacture is Truran's. 
Messrs. Spon, of Bucklersbury, are the publishers. You can also obtain 
Isherwood’s new book: from then. 

W. H. (St. Neots).—IWe can on no account admit your letter. It does not, 
in the least, go to show that Mr. Bowers’ patent of 1863 was not completely 
anticipated by Mr. Holmes’ practice of 1859. 

P. W.—Your calculation is correct. The point at which your pressure of 

50 lb. is applied moves 3097 in. for each inch raised on the screw. Hence 

the force of the screw is 3097 X 50 lb., or say 69 tons 2 cwt. 

W. C., Jun.—An iron chimney with an annular air space, or, in other words, 
a double chimney, would do very well. The Elephant boiler is a very good 
one, but hardly as economical in working as the Cornish variety. Of the 
cast iron boilers, Harrison's appears to be best. 

J. A. C.—The distinction of “ Graduate” at the Institution has been nearly 
or quite discontinued as unnecessary. The Saltash Bridge was opened in 
1859. The Mayence Bridge is hardlyffinished. You would need a number 
of formule for a bridge like that at Hungerford. 

J. E. (Walsingham).— The same phenomenon has been often observed. The 
escape of the blast, laterally, when the board is near the orifice, draws away 
air from the newgnbourhood of the pipe, and the natural pressure upon the 
back of the board is thus exerted against a partial vacuum. 

A ConsTaNT READER.—Procure the annual Blue Book giving the railway 
veturns. Gradients of 1 in 10 have been occasionally overcome by loco- 
motives, Gradients of 1 in 17 have been worked for a long time together, 
but 1 in 35 is the steepest long gradient upon any important line of railway. 

MILLWRIGHT.— The general office of the Amalgamated Society of Engineers 
is at 54, Stamford-street, Blackfriars-road. Address there for the rules. 
Main and Brown's Marine Bngine is the best book sor a sea-going engineer. 
Mitchell's Steam Shipping Journal is published at 54, Gracechurch-street, 
price 3d. 

MARTIN’S ANCHORS. 
(To the Bditor of The Engineer.) 

Sir,—Referring to the correspondence in your journal on this subject, 
allow me to refer your readers to a Patent, No. 4589, taken out by Richard 
Francis Hawkins, A.D. 1821, in which it will be seen that the principle of 
Martin’s anchors is not new, and I believe evidence can be produced of the 
anchor having been tried and condemned. 


London, 14th January, 1864. A SUBSCRIBER. 





(To the Editor of The Engineer.) 

Sir,—At a meeting of one of the London Yacht Clubs, held some years 
ago, a Mr. Rettig exhibited a peculiar kind of anchor, and he received a 
vote of thanks tor his kindness. Some time afterwards this same ‘*‘ hold- 
fast” was patented by Mr. Martin. So much for its history. 

I regret that I cannot give the name of the north-country blacksmith 
who invented the anchor, but a letter addressed to the inanager of the 
Windermere Steam Packet Company, and losing a postage stamp, 
would, I think, produce the information required. Failing him, a man 
called Brockbank, a boatbuilder and boatman, would be able to send your 
correspondent a specimen anchor. All I know is that I have hired boats 
there by the hour, day, and week, and when I have wanted to fish I have 
been supplied with one of these anchors, When first advertised in the 
**Mechanics’ Magazine,” a stock appeared in the wood-cut. Now the 
“patentee” does away with the stock. The Bowness anchor never had 





one. 
13th January, 1864. ANTI-JOBBERY. 





MEETINGS NEXT WEEK. 

InsTITUTION OF CiviL ENGINSERS.—Tuesday, January 19th, at 8 p.m 
Discussion upon Mr. Heppel’s Paper, “On the closing of Reclamation 
Banks ;” and, if time permits, the following Paper will be read : ** The 
East Coast between the Thames and the Wash Estuaries,” by J. B. Red- 
man, M. Inst. C.E, 

Socikty oF ENGINEERS. — Monday, at eight p.m., Annual General 
Meeting. To receive the Auditors’ Report of the Accounts for 1863, and 
for the presentation of the premiums for the papers read in 1863. A paper 
will be read on * Fuel,” by Perry F. Nursey. A special meeting will be 
held after the ordinary meeting, to consider some proposed alterations in 
the rules of the society. 

Inventors’ InstiruTe.—Thursday, 21st January, 8 p.m. : “ On the Means 
and Appliances adopted for the Suppression and Extinction of Fires, with 
areview of the Steam Fire Engines at present in use,” by Charles B. King. 
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THE MANUFACTURE OF BESSEMER METAL. 


THE “ Bessemer process” has long since passed into 
the stage of successful practice. It was the result of an 
accidental discovery, which, it does seem singular, with all 
our modern knowledge of chemistry and metallurgy, was 
not made earlier. Mr. Bessemer, eight or nine years ago, 
was —- an improved material for the construction of 
cannon, e tried a mixture of cast iron and cast steel, 
and this he found to have strength as well as other pro- 
perties of value. The steel, of course, contained a less 
proportion of carbon than the pig metal, and the mixture 
of both resulted in a material which may be described as a 
half-decarbonised cast iron. Mr. Bessemer made guns of 
this mixture, and they possessed abundant strength. But 
his guns were of small bore, not exceeding 24-pounders, 
und no gun of this size affords any conclusive test of the 
strength of the material of which it is made. Hence the 
—- guns did not prove enough to satisfy the inventor. 

n idea at length took possession of his mind that, if he 
ovald blow air through a mass of melted metal, it would 

*“purified” to an unusual extent, Mr. Bessemer was 
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not an ironmaster, nor had he been trained to the routine of 
ironmaking. He had, however, that intuitive knowledge 
which originates, instead of proceeds, from successful 
practice. He perceived that, whatever the mode or 
tediousness of “ puddling,” or “boiling,” or “ refining,” 
or superficially “ converting” cast iron, decarbonisation was 
the chief thing requisite. He saw, too, that carbon (and 
silica, phosphorus, and sulphur, as well) could only be re- 
moved from iron by exposing it to the action of oxygen. 
This is exactly what is done in puddling, in “ refining,” in 
“boiling,” and in “ converting.” The substances which 
render iron impure forsake it in the presence of oxygen, 
simply in virtue of a superior affinity ; or, we may say in 
homely phrase, a greater liking for that element. Mr. 
Bessemer, therefore, with only a general knowledge of the 
rinciple of making wrought iron and steel, resolved to 
orce the oxygen through the melted cast iron, instead of 
laboriously and tediously turning over the heavy iron to 
the oxygen. A cubic foot of iron weighs 4 cwt., while a 
cubic foot of atmospheric air, the natural vehicle of oxygen, 
weighs less than 1 oz, To bring the iron to the oxygen is 
almost like commanding the mountain to come to Ma- 
homet, but it is easier than the converse of this incident 
of Moslem tradition to bring the oxygen to the iron, Of 
the pig irons of commerce, from 89 per cent. to 96 per cent., 
are pure iron, and in nocase do more than 5 or 6 per cent. re- 
quire to be removed for —- purposes of purification. ‘To 
bring to the impurities present the air necessary tothoroughly 
oxidise and remove them is an easy matter, although any 
perspiring puddler, whether ignorant of, or instructed in, 
the rationale of his craft, would say it was not so easy to 
bring the iron to the air. Mr. Bessemer saw all this 
intuitively, and he resolved upon an experiment. He 
ordered a small but powerful blast engine, and a quantity 
of pig metal. Both were put down at the premises which 
he has made for ever famous—Baxter House, St. Pancras. 
There was a cupola ready, and the iron, which was good 
Blaenavon, was melted. A vessel lined with fire clay was 
also ready, and into it were rushing streams of air under 
high pressure. A cast-iron plate, one of the lids which 
commonly cover the coal-holes in the pavement, was hung 
by a chain over the receiving vessel. The stoker, who 
minded the cupola, was told, when the charge had been 
brought down, to pour it “in there.” He obeyed, with a 
look of expostulation, half brazed by derisive anticipation. 
In went the metal and out came a volcanic eruption of 
such dazzling coruscations as neither St. Pancras, nor 
London, nor all the world had seen before. The interior 
of Baxter House was incandescent, and its only hope 
was in insurance under an extra-hazardous risk. ‘The 
dangling pot lid dissolved in a gleaming, seething 
mist, and the half-dozen yards of iron chain whereby 
it hung, grew red and then white, as the carbon, the silicon, 
and the oxygen, in fierce combination below, sent their 
overflowing heat along its links, ‘The air-cock was beside 
the converting vessel, and no one dared go near it, much 
less to deliberately shut it. At last, however, before the 
fire engines had arrived, the fury of decarbonisation had 
expended itself. What the result was, we do not know, 
but it encouraged another attempt, and the issue of this 
was unmistakably steel. It was tried and its quality was 
good. ‘The news went abroad, and all the metallurgical 
world came to see. There were those, too, who went to 
Baxter House knowing nothing of metallurgy, and who 
went away with the knowledge of an infant fact, now 
grown to the proportions of a giant in the world of metal 
working. The present Duke of Wellington went, not 
once but often. Mr. George Kennie saw what was doing, 
and he foresaw what were to be the consequences. “ Do 
you know, Mr. Bessemer,” said he, “ what you are about ? 
This must not be hid under a bushel. ‘The British Asso- 
ciation meets next week at Cheltenham. If you have 
patented your invention draw up an account of it ina 
paper and I will have it read in section G.” So Mr, 
Bessemer wrote out his description of his newly-discovered 


mode of making steel direct from cast iron without fuel. 


He went down to Cheltenham, and was breakfasting the 
next morning in the coffee-room at the Queen’s Hotel, with 
Mr. Clay, of the Mersey Works, when a gentleman, whose 
name it is not necessary to give here, and who did not 
know Mr. Bessemer, came up, and seating himself near, 


said, “Clay, I want you to go with me this morning. | 


There is a fellow who has come down from London to read 
a paper on making steel from cast iron without fuel! ha! 
ha! ha!!” Mr. Clay was willing to go, and in an hour or 
so the three were in the meeting-room of the section. The 
steel paper was first on the list. Its reading was hardly 
finished when James Nasmyth arose and expressed his 
approval of the principles upon which the invention just 
described was based. He spoke for some time, and to the 
point. Then arose the gentleman who, in the inventor's 
presence, had that morning ridiculed his discovery, He said, 
in substance, that he had had reason to think very differently 
from what had occurred to him on first hearing the title of 
the paper: that he quite recognised the principle of the 
discovery, and now saw much reason to hope for its com- 
plete success. He was an ironmaster, and he could only 
add that the whole resources of his large establishment 
would be freely and gladly placed at the disposal of the 
inventor if he desired to at once work his process on the 
great scale. The Zimes’ reporter asked for a copy of the 
paper in extenso, and within less than forty-eight hours 
afterwards all Sheffield was aghast at its contents. 
Baxter House was crowded almost daily, and good mar- 
ketable steel was all the while being turned out from 
melted pig iron. ‘the Ebbw Vale people came up, and an 
offer of £50,000 was made for the patent, half in cash and 
half in shares of a company to work it. Even this hand- 
some offer was declined. 

At last, however, it began to be found that if the steel 
made was ever good for anything it was no longerso. It 
was honeycombed, rotten—altogether bad. There had 
been no jugglery, yet the process was at a discount, and 
its success now almost hopeless. But surely there was an 
intelligible reason for this. Exactly, only it took two years 
to discover it. It was at last ree by repeated and costly 
experiment, that no iron containing more than about one- 
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tenth of one per cent. of either sulphur or phosphorus 
would make good Bessemer steel. A pure Blaenavon iron 
had originally been hit upon by chance rather than selec- 
tion, and when other irons came to be used they did not 
succeed. For some time, indeed, Mr. Bessemer did not 
know the brand of the iron he had first used ; he had merely 
worked upon what his metal broker had sent him. It was 
found, too, that if the air were blown until the iron was 
quite decarbonised, the product was burnt; while if the 
blowing was arrested sooner, no dependence could be 
placed upon the result, as the metal might be one-half or 
three-fourths converted, according to chance. ‘To prevent 
the burning of the metal mangnesian iron was successfully 
used in mixture, as even burnt or oxidised iron gives up its 
oxygen under the stronger affinity of manganese therefor. 
When, then, manganese was introduced, either in the iron 
known as sptegeleisen, or that named Franklinite, the 
blowing could be carried to complete decarbonisation, and 
a weighed charge of melted iron, containing a known pro- 
portion of carbon afterwards added. That crotchety and 
irrascible metallurgist, Mr. Mushet, who knows everything, 
but, somehow, has not succeeded so completely as we could 
wish in reforming the steel making trade, at once took out 
a patent for the improved use of manganesian iron, 
although he wisely allowed his patent to lapse by non- 
| payment of the third year’s stamp. 

It was therefore, at last found that, with Whitehaven he- 
tite, or Forest of Dean, or Swedish or other comparatively 
pure iron, melted in a reverbatory furnace to avoid contami- 
nation by the sulphur in the coal, was readily convertible 
into a good quality of steel, and also of malleable and 
weldable iron, when first decarbonised by twenty minutes’ 
blowing, and then quickened by the addition of a certain 
quantity of Spiegeleisen or Franklinite, with one or two 
other substances. 

Since 1858 the Bessemer process, although more or less 
improved, has remained substantially the same. Want of 
faith, and, in many cases, an actual unwillingness to 
witness its results, have greatly retarded its introduction, 
bat it is still the same process after all, producing a 
material of great excellence. In 1861, at the meeting of 
the Mechanical Engineers at Sheffield, Sir William Arm- 
strong affected to know nothing of it, nor did he witness 
it in operation. Possibly he knows nothing of it yet, 
although the most important part of every gun made at 
Woolwich is now made of Bessemer steel. 

The success of this invention is perhaps the most decided 
of any known in modern times excepting only that of the 
passenger locomotive engine. The material produced is 
far superior to most kinds of iron, having not only greater 
tensile strength, but greater toughness also, while it welds 
soundly and works easily under cutting tools. The 
London and North-Western Railway Company have for 
some time employed it extensively, and are now about to pro- 
duce it on a great scale for rails, axles, tyres, piston- 
rods, &c. Several of the largest steel works in the 
kingdom are now making it at the rate of several hundred 
tons weekly, and other works are starting up in many 
places to make Bessemer metal in large quantities. 

The advantage in increased strength and toughness is 
less, however, than that in respect of the economy of manu- 
facture. We could, perhaps, state exactly what it costs to 
make a ton of Bessemer iron from pig at any given price, 
but to do so would be hardly fair to the many establish- 
ments which have embarked so much capital in the busi- 
ness. Still, the price of hematite pig iron is known, It is 
known, too, what it costs, in coal, to melt it in an air 
furnace ; one ton of coal melting four or five tons of metal. 
The loss in melting is, perhaps, neither more nor less than 
it would be in a like melting in a puddling furnace, and no 
greater than in a cupola. 4 or 6 per cent. off from the pig 
covers the loss. The blowing lasts for a quarter of an hour, 
and takes only moderate engine power. It removes, per- 
haps, 3 per cent. of the weight of the already melted 
iron in silicic and carbonic acid. The actual weight 
of the sound ingot after pouring is known to be upwards 
of 83 per cent. that of the raw pig brought down. The 
spiegeleisen costs, perhaps, twice as much, ton for ton, as 
the other iron used, the proportion of the former being 
small, however. Once in the ingot the Bessemer metal is 
made. It then requires reheating and hammering, under 
hammers of about twice the weight requisite for an equal 
| size of bloom of wrought iron. ‘The loss in scrap is small, 
| and the scrap, contrary te what was lately imagined in 
| Staffordshire, is generally capable of being easily re- 
| worked into sound iron, ‘Those well up in iron making 
| may judge, therefore, of the cost of producing Bessemer 
metal—a cost much below that of ordinary wrought iron, 

and not one-half that of puddled steel. Of the increasing 
| use of a metal having such excellent qualities, and pro- 
duced at so low a price, there can be no wonder. 








ARMOUR PLATES. 
| WHETHER armour plates be hammered or rolled, in the 
course of their manufacture, a considerable amount of trim- 
ming is required on the ends and sides. Very often a width 
of 3in. or 4in. has to be planed away, and this, for a thick- 
ness of 4}in., and for a considerable length, is attended with 
much expense. Not more than one cut per minute would, 
ordinarily, be made along a — armour plate ; generally, 
indeed, the rate of planing would be considerably slower. 
Even with a cut an inch wide, and of good depth, it would 
| require a long time to bring a large plate to truth. It is 
| not reckoned practicable to run a parting tool through a 
| wrought iron plate several inches thick. Ordinarily, the 
| points, or cutting edges, of planing tools are rather in front 
| of the surface against which the back of the tool rests, 
| Hence, if the tool springs in the direction of the cut, it will 
be forced down into the work—a result which is simply a 
| geometrical necessity, inasmuch as the distance from the 
| nose to the point of support of the tool, taken as the radius 
of a curve described in the act of springing, is greater than 
the vertical height from the plate to the point at which the 
tool is fastened above it. All parting tools, intended to 
work at any depth, should, therefore, be so formed that the 
nose is behind the point of support; in which case, when 
the tool does spring, it will rise from, instead of being 
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jammed into, its work. We have seen parting tools thus 
formed which have cut down through 24in. or din. of cast 
iron with perfect ease. Wrought iron is, however, a much 
more difficult material, and when the thickness is doubled 
the strain upon the tool is increased in a still higher pro- 
portion. It is not certain how deep and heavy a cut could 
be made in an armour plate by a properly-formed parting 
tool ; nor indeed, whether the experiment has been tried. 
Unless the point of the tool was narrow. a good deal of 
power would be required in a deep cut; ‘while, on the other 
hand, if the tool were narrow, the least inequality in the 
grain of the iron, or a little sand or cinder, would throw 
the tool to one side with an enormous increase of friction. 
Messrs. Fox, of Derby, not long since, made a very heavy 
planing machine, for planing the edges of armour plates, 
for the Mersey Steel and Iron Company. For each edge of 
the plate there were two tools, one on the front and one on 
the back of the cross-beam, so that one tool might cut in 
each direction of the motion of the table or saddle of the 
machine. One tool had a nose lin. wide, the other being, 
perhaps, 3in. wide. ‘The narrower tool was set to cut mid- 
way in the track, and from !in. to jin. deeper than the 
wider tool, so that the work thrown upon the latter was 
very much less than would have been the case had the wide 
tool opened its own path for its full width. We understand 
that the result was quite satisfactory, there being little or 
no difficulty in thus running down a groove lin. wide, 
through a plate 54in. thick. The saving in time, power, 
and in steel and grinding is, we believe, something very 
considerable. Messrs. Fox have patented this system 
of trueing armour plates, and some one has since obtained 
“ protection” for the same arrangement—a Mr. Craven, we 
believe. Although employed for a different purpose, this 
mode of working two tools—a narrow one in the wake of a 
wide one—was long ago adopted by Mr. Shanks, whose 
plan is figured in Holtzapfel’s book on ‘Turning, vol. ii., 
page 635. 

‘There is another and, we are inclined to believe, a better 
plan of trimming armour plates. This is sawing them to 
shape while red hot. We understand that all the French 
armour plates are thus sawn, the edges of those brought to 
Portsmouth leaving no doubt upon this point. It would be 
interesting to know, indeed, to what extent the circular 
iron saw is available for the purposes of working large 
masses of iron to shape, and, which is by no means a point 
of little consequence, exposing defects which would other- 
wise remain concealed from view. ‘The original applica- 
tion of the iron saw was for the purpose of cutting off the 
ends of railway bars to an exact length. There has been 
much doubt as to who was the first to introduce this im- 
provement, the effect of which was to lower the price of 
rails 30s. in one day. ‘The credit of the first application of 
the rail-cutting dise has been claimed for Mr. Hill, of the 
Varteg Ironworks, South Wales. We published a letter 
from the son of Mr. Hill, in Tue ENGINEER some 
time in 1859, and the date of the first use of the 
iron saw was therein given as 1834. We have reason 
for believing, however, that although the first trials might 
have been made made at the Varteg Works, Mr. John Day 
was the original inventor. Mr. John Day is the uncle of 
Mr. Day, the well-known lithographer, and he was also the 
earliest patentee of cast iron permanent way in a form 
which Messrs. Samuel, Barlow, and others have since em- 
ployed to a considerable extent. It is, no doubt, a different 
thing to cut off the end of a railway bar, and to slit offa 
scantling perhaps din. square from a great armour plate 
20ft. long. Yet we believe that the difference is mainly 
one of power, and that with a suitable size of saw, and 
plenty of steam to drive it, any piece of iron which can be 
rolled may be sawn in two. There would not, we should 
suppose, be any difficulty in so arranging two saws, as is 
often done in the case of wood working, that each might 
cut half-way into the plate, which would be run upon a 
table so as to be brought properly up to the work. It is 
very common in Wales to drive rail-cutting saws by a 
steam wheel or reaction engine, identical in principle with 
the a: cient eolipile, described by Hero, of Alexandria. This, 
of course, is a very wasteful mode of upplying steam, but 
it is generally the case in rolling mills that the waste heat 
is such as to produce any amount of steam practically free 
of cost. A cheap and very efficient steam turbine may be 
employed, too, and of these the North Moor Foundry Com- 
pany, at least, have made a considerable number. The 
modern experience with circular saws for wood is sugges- 
tive in this connection. Saws are now made of a diameter 
7ft. und upwards, which, at one time, could have been 
hardly thought of, and the speed of teeth is often, even for 
these great diameters, a mile per minute; while smaller 
saws are occasionally run at three times that speed. The 
result is that very large sections of timber are now got out by 
circulur saws where only reciprocating saws were formerly 
employed. In America the preterence for the circular saw 
is very general, diameters of from 44 ft. to ft. be ing in very 
common use. Thick dises of iron, of the same diameter, 
driven at a high speed, and with plenty of power, would 
undoubtedly produce much eflect upon large masses of 
metal, and there would be no great difficulty in keeping 
down the temperature of the saw by running it in water. 
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LAW INTELLIGENCE, 


COURT OF EXCHEQUER, Jay. 12. 

(Sittings in Banco, at Westminster, before the Lonv Cuter Baron 
Mr. Baron Martin, Mr. Baron Cuaxnett, and Mr. Baron 
Picorr.) 

GWYNNE AND ANOTHES 7. ARMITAGE AND OTHERS. 

Tue plaintiffs, Messrs. Gwynne, of Esses-street Wharf, are the 
manufacturers of the well-known centrifugal pumps, which were 
exhibited at the International Exhibition, 1862, and this action was 
brought for the price of one of their Al pumps, ordered by the 
defendants on behalf of the Dewsbury Local Buard, for the purpose 
of emptying a reservoir. The action was tried before Mr. Baron 
Martin and a special jury, at the sittings after last Trinity Term, 
when the defence raised was that the sale was conditional upon the 
pump being able to do the work for which it was bought, and that 
the defendants had a right to return the pump, which they had 
done, and to claim au abatement in the price, on account of the 
alleged defect. The learned Judge directed a verdict for the plain- 
tiffs, bn the ground that there was no condition or warranty, leave 
being given to the defendants to move the Court on the points ; and 
it was argued that, if the Court should think otherwise, the ques- 
tion of fact whether the condition or warranty had been broken 
should be left to a scientific arbitrator. A rule was obtained for this 
purpose. 

Mr. Watkin Williams, on behalf of the plaintiffs, now showed 
cause, and contended that there was no condition or warranty to do 
what the defendants complained that the pump had failed to per- 
form. The contract was in three letters. In the first the defend- 
ants wrote stating they had been applied to to empty a reservoir, 
and desired to know whether one of the plaintiffs’ No. 3 pumps, 
with a 10in. cylinder, would do the work which they gave the par- 
ticulars of, and also sent a sketch of the reservoir, and the inclina- 
tion of the pipes, &c. The plaintiffs replied that to do the work 
named one of their Al pumps would be required, and they also 
inclosed one of their printed catalogues containing tables, showing 
the elevating powers of the various pumps, and the steam power 
required, aud other particulars. ‘To this the defendauts wrote, 
“Send us the pump named in your letter,” and the plaintiffs 
accordingly sent down an Al pump. It appeared that, for some 
cause as to which the parties were not agreed, the pump 
would not throw up the water in the manner required, and the 
defendauts rejected the pamp, and this action was brought for the 
price. As this was a sale of a particular pump ordered, and there 
was no warranty in the contract that it would do the work re- 
quired, the plaintiffs were entitled to the full price, whether it did 
the work or not. In answer to the inquiry of the defendants 
whether No. 3 pump would be sufficient, the plaintiffs say that an 
Al pump would be required, and they also enclose a catalogue, 
showing the power of the pump. In this they say that they 
guarantee satisfaction if the directions are followed, and they dis- 
claim all idea that they do not warrant the powers of the pump as 
set out in the catalogue, but they contend that this was a special 
work to be done, and, in answer to an inquiry, they send a catalogue 
describing the pumps, and the complaint was, not that the pump was 
not in accordance with the catalogue, but that it would not do the 
particular work required. 

Mr. M. Chambers, ().C., Mr. Pickering, Q.C., and Mr. Day sup- 
ported the rule, and contended that the effect of the letters was that 
the pump was warranted to do the work required, on the ground 
that where a manufacturer is asked to supply an article for a particu- 
lar purpose he impliedly warrants that it is fit for that purpose, and 
the defendants ought to be allowed to go into their case to show 
that the pump was not capable of doing the work for which it was 
bought. The defendants also relied upon the warranty in the 
catalogue taken with the letters. 

Mr. W. Williams:—This was uot so at the trial, and takes us by 
surprise. The plaintiffs never did dispute, and now disclaim all 
notion of disputing, that they warrant the pumps to do the work 
mentioned in the catalogue. What they say is, that they never 
warranted that this pump would do the special work required. 

Mr. Baron Martin:—If it is admitted that there is a warranty on 
this sale, then the defendants ought to be allowed to go into their 
case. I thought that the contract proved was without a warranty, 
but it seems to be admitted now that there was a warranty. 

Mr. Williams: It never was intended that there were no war- 
ranties at all; for instance, there, no doubt, was a warranty that 
this was a pump, but what the plaintiffs say is that there was no 
warranty as to that which the defendants complained of. 

Mr. Baron Pigott: In one letter the defendants complain that the 
pump would not lift the quantity of water mentioned in the cata- 
logue. 

Mr Williams: But this had reference to the special character of 
the work which was required to be done. In any case the plaintiffs 
do not wish t» dispute that they warrant the accuracy of their cata- 
logues. 





The Court thought that the case ought to go before the arbitrator 


to decide whether there was any breach of warranty, since it 
appeared that there was a warranty that the pump would do the 
work specilied in the printed catalogue, and therefore the defen- 
dauts had a right to raise the question whether this warranty was 
comphed with, in order, if so, to have an abatement in the price on 
that account. 

Rule absolute to go before the arbitrator, 





Tur Lorp Warpen.—The mechanics at Chatham dockyard have 
commenced cutting out the frames and making the necessary pre- 


. 5 e , ” | 
paration for the construction of the Lord Warden target which the | 


Lords of the Admiralty have ordered to be made at Chatham, in 
order thatit may be subjected to a variety of tests of its strength at 
Shoeburyness. 
side of the Lord Werden above the load water line. The construec- 
tion will difler in several very important particulars from that of the 
Royal Oak and the other wooden armour-plated frigates already 
completed, the eflect of which will be to render her very little 
inferior in strength and solidity and shot-resisting power to the 
most recently-constructed of our fleet of ironclads. In the squadron 


of armour-plated vessels recently built the 4$in. armour plates are | 


bolted to 18in. of teak planking, fastened to the oak timbers, which 
are in turn held together by tne longitudinals and tie-irons which 
traverse the ship from stem to stern. This construction is objection- 


| able on several grounds, not the least of which arises from the absence 


Not only for trimming armour plates, but also for cutting | 
out the throws of the large crank axles for marine engines, | 
| the Lord Warden, and it is accordingly intended to place an iron 


and for working out various shapes, we have no doubt that 


the circular saw would be found very useful and effective. | 
It is clear enough that iron is worked far more readily when | 
hot than when cold, a fact well enough known in the | 
abstract, but not sufficiently taken advantage of, we believe, 


in practice. 


Deatn or George M. Miner, C.E.— We regret to record the 
death of Mr. Miller, well known as the engineer-in-chief of the 
Great Southern and Western Railway. Mr. Miller had held the 
important situation in which he was known to the public since 1847, 
and was greatly respected, both by those who were associated with 
him in the office of the company, and those whom he met in the 
discharge of his duty. 

Buake1ry Guns—The three 20-ton muzzle-loading rifled guns 
manufactured at Lowmoor to the order of Captain Blakely, and sue- 
cessfully tested at Woolwich, for the service of the Russian Govern- 
ment, have been shipped in the Victoria Docks for St. Petersburg. The 
fourth gun, in which a rent was discovered in the jacket at the extre- 
miity of the breech-piece is to be returned to the factory and repaired. 


| of a resisting medium between the teak pls 
| the vessel to prevent the flying off of splinters, which experience has 


tking and the interior oj 





shown are invariably more disastrous in their etlects on shipboard 
than the passage of either a shot or shell through the ship's sides. 


This important fact has not been lost sight of in the construction of 


skin, formed of plates an inch and-a-half in thickness, between her 
timber ribs and teak planking, on which again will be placed her 
S}in, and 4}in. armour plates. 
will be put together exactly on this principle, and its trial at Shoe- 
buryness is looked forward to with some interest, 
construction is believed to combine the greatest strength with the 
greatest shot-resisting power. The after portion of the keel has been 
got inits place on the blocks beneath the shed where the Warden 
is building ; but, in consequence of the greater number of 
yard mechanics being employed on the Achill’s, only a compara- 
tively small number are at work on the new frigate. In a short 
time, however, at least kmen will be transferred to the 
Lord Warden, in the comple every exertion will be used. 
Some alterations have been made in the size of the vessel since the 
order for her construction was received from the Admiralty, and 
the following will be her exact dimensions;—Length between per- 
pendiculars, 280ft.; length of keel for tonnage, 233it. Lljin.; ex- 
treme breadth, d8ft. Yin. ; breadth for tonnage, 57ft. 2in.; breadth 
moulded, d6ft. din. ; depth in hold, 20ft. 9in. ; burden, 4,067 28ths 
tons. 































It will exactly resemble a section of the midships | 


The target vow in hand atChatham | 


1 its form of | 


the dock | 
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Grants of Provisional Protection for Six Months. 


2729. Robert Brooks, Dunstable, and CHARLES INwaRpDs, Bute-street, 
Luton, Bedfordshire, “ Improved arrangements for facilitating the 
teaching and playing of stringed instraments of the violin, viola, 
violoncello, double bass, and guitar.”— Petition recorded 4th November, 
1563. 

2804. ANNE CATHERINE DuksT-WiLD, Cheapside, London, “An improved 
mode of ornamenting hats and bonnets.”"—A communication from 
Valentin Chevy, jun, Paris. —Petition recorded Llih November, 1863. 

2882. THOMAS CHRISTOPHER KiMeTON, Market-street, Manchester, “ An 
apparatus applicable to time, fare, distance, and other tables, almanacs, 
arithmetica! calculations, postal and other boxes. ’—/’etitivi recorded 18/ 


nber, ; 
seember, 1863 





37. ANTOINE SIMONETON, Rue Ste. Appoline, Paris, ‘ Improvements in 
the manufacture of XS, bags, aud garments without seam.”—Petitio) 
recorded 2ist November, 1863. 

2945. JAMES PLA1T, Gloucestershire, “ Improvements in machinery and 
apparatus for cultivating land.”—Peti‘ien recorded 23rd November, 186 

3082. Ricnarb LuMLEy CLirtoy, Timberland, near Sleaford, Lincolnshire, 
“‘ Improvements in apparatus used for brewing.” 

3087. RicHARD ARCHIBALD Brooman, Fleet-street, London, “ Improve- 
ments in the distillation or treatment of bituminous substances.”"—A 
communication from John Saunders, New York, U.S. 

3039. WILLIAM Ebwarp Newton, Chancery-lane, London, “ Improvement 
in printing machinery.”—A communication from Stephen Davis Tucker, 
New York, U.S.—Petitions recorded 2nd December, 1863. 

3040. Tuomas KNOWLES, Manchester, “ Improvements in the manufacture 
of rollers or cylinders used by calico printers, which improvements are 
also applicable to other purposes.” 

3042, Davip Huxert, High Holborn, London, ‘‘ Improvements in gas stoves 
for heating irons, and other purposes, and in the construction of irons 
to be heated and used therewith.” 

3044. James Bowron, South Stockton, Yorkshire. and Grorce Rosinson, 
Welbeck-street, Cavendish-square, London, ‘‘ Improvements in the 
manufacture of soda and sulphuric acid."—Petitious recorded 3rd De- 
cember, 1863. 

3046. JouN Rossrns, Oxford-street, London, “ Improved methods of obtain- 
ing oxygen gas.” 

3048. JouN Corset, Carlisle, Cumberland, ‘‘ A combined hot-water and 
hot-air stove.” 

3050. Joun GreEN, Newtown Farm, St. Martin, Worcestershire, “ Improve- 
ments in the construction of harrows, cultivators, and ploughs.” 

3052. Ric arb Hornsby, jun., Spittlegate Ironworks, Grantham, Linolnshire, 
“Improvements in machinery for thrashing and screening wheat and 
other grain.” — Petitions recorded 4th December, 1863. 

3056. James ConLone, Belfast, Antrim, Ireland, ** Improvements in machi- 
nery or apparatus for opening, cleaning, and preparing cotton and other 
fibrous materials to be spun.” 

3058. Gorge Witson, Glasgow, Lanarkshire, N.B., ‘ Improvements in 
looms for weaving.” 

3060. SypNey Smitu, Hyson Green Brass Works, near Nottingham, ‘“ Im- 
provements in hydraulic pressure gauges suitable for measuring the 
pressure in the cylinders of hydraulic presses.” 

3062, JouN Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in washing textile fabrics and in the machinery or apparatus employed 
therein."—A communication from Rosine Saiglan Buagnéres, Paris.— 
Petitions recorded 5th December, 1863. 

3064. Jonn Fokxp HALLE, Old Compton-street, and Tuomas LoyNEsS WHITE, 
Litchtield-street, Sohv, “ An improved apparatus for checking cash taking 
at intervals.” 

3066. WILLIAM Firti, SAMUEL Frirtu, and Joun Sturceoy, Burley, near 
Leeds, “ Certain improvements in machinery for cutting and boring coal, 
stone, or other minerals.” 

3068. Joun Hawkins Simpson, Kilmecna, Westport, Mayo, Ireland, ‘* Im- 
provements in the manufacture of boots and shoes.” 

3076. RICHARD ARCHIBALD BKooMAN, Fleet-street, London, “ Improvements 
in crinoline or hooped skirts.” —A communication from Edme Ferdinand 
Evras, Paris. 

3072. ROWLAND RIcuARps, and SAMoEL CLEMENT WILLETTS, Birmingham, 
‘** Improvements in breech-loading firearms.” 

3074. Epwarb CLivton, Bradford, Yorkshire, ‘* Improvements in, or applic- 
able to, machinery for preparing and combing wool and other fibrous 
substances.” 

3075. Tuomas Bate, St. George’s-terrace, Kilburn, London, “ Improve- 
ments in receptacles for containing biscuits, fruits, and other articles.” 
3076. WILLIAM CHARLES ‘, Millwall, Poplar, Middlesex, ** Improve- 
ments in preventing the incrustation of steam boilers and removing in- 
crustation therefrom when formed.”—Petitious recorded 7th December, 

1863. 

3080. GEORGE CHARLES GRIMES, Wandle-terrace, South-street, Wandsworth, 
Surrey, “Improvements in the manufacture of fusees, vesuvians, or 
other cigar or pipe lights, and in means or apparatus employed in the 
manufacture of cigar or pipe lights, lucifer matches, and vestas ” 

3082, HENRY Benson JAMES, Fish-st:eet-hill, London, ‘* An improved com- 
position for covering steam boilers and pipes and other surfaces.” 

3084. Joszrpu Wray, Manchester, ‘* Certain improvements in the method of 
manufacturing spindles and * skewers’ to be employed in spinning 
fibrous substances, and in apparatus connected therewith.” 

3086. MALCOLM GuTHRIK, Liverpool, ‘* An improved stamp for marking 
post letters and other articles requiring to be stamped or marked in like 
manver,”—Partly a.communic«tion from Edwin Guthrie, New York, U.S. 

3090. Ropert Harrowsy, JEREMIAH Founps, and ALFR«eD HaRROwBY, 
Bradford, Yorkshire, ** Improvements in looms tor weaving.” 

3092. JAMES EpwarD Boyp, Hither Green, Lewisham, Kent, ‘ Improve- 
ments in Jawn mowing and grass cutting machiues.”—Partly a communi- 
cation trom Henry Fisher, Alliance, Ohio, U.S. 

3094. Perer Riegsy Wason, Corwar House, near Dervan, Ayrshire, ‘‘ Im- 
provements in apparatus used for heating and ventilating horticultural 

| buildings.” 

| 3096. MicuakL HENRY, Fleet-street, London, ‘ Improvements in apparatus 
for regulating the passage of aeriform and other fluids..—A communica- 
tion from Charles Joseph Louis Meynard, Boulevart St, Martin, Paris. 

3098. EBENeZEx Noa GreGory, Albany-road, Camberwell, Surrey, ** Im- 
prove wents in driving bands and pulleys for transmitting motion.” 

3.00. WiLidamM Louis Winans and THOMAS WINANS, Dover-street, London, 
* Improvements in adapting screw propellers for propelling ships or 
vessels for ocean navigation.”—Petitions secorded Sth December, 1863. 

3102. THOMAS HAMMER FLetTcneR and Rovert Forrest, Woolwich, Kent, 
* An improved war rocket and rocket tube.” 

3104. WILLIAM MacKLIN, Lincoln, ‘* Improvements in apparatus for re- 
versing the motion of locomotives and other steam engines.” 

3106. Tomas Perks, Birmingham, ** Improvements in fastenings tor 

oches and other articles of jewellery.” 

|} 3108. Nei, KENNEDY, jun., Glasgow, Lanarkshire, N.B., “ Improvements 
1 fire-arms.”—Petitions recorded 9th December, 1863 

3LIO. WintiAM GaLLoway and JouN GaLLoway, Manchester, ‘ Improve- 
ments presses for bending metal plates into the various forms 
required in nayal architecture and for other purposes.”"—A communica- 
tion from John Cochr: New York, U.S. 

3112. Moritz FrievLanper, Breslau, Prussia, “ Improved machinery for 
the treatment of tow and other fibrous substances.” 

3114. Joun Antuony Pos, St. Martin’s-street, and PETER OWEN BERNARD, 
London, *f Improvements in obtaining purified or refiued oils, and in 
obtaining oil cakes from cotton seed and other vegetable substances, also 
in refining or purifying cod liver oii.” 

3116. Grorear TOMLINSON BousriELD, Loughborough-park, Brixton, Surrey, 
‘* Improvements in the manufacture of india-rubber and gutta-percha 
compounds.” — A communication from Thomas Mayall, Roxburgh, 
Massachusetts, U.S.— Petitions recorded Wth December, 1863 

3118. EpMUND DAkwen and Joun Happoy, Birmingha 
in machinery for the manufacture of nails aud rivets.” 

3120. James BuLLoven, Accrington, Lancashire, ‘‘ Improvements in looms 
for Weaving.” 

5122. CHARLES SEATON, Queen’s-street, May Fair, London, “ Improvements 

in the permanent way of railways.” 

3124. ALEXANDER Epps, Chilham, Kent, “ Improvem 
kilns, which improvements are partly a cable tu 

ng of buildings, and to the drying various substances. 

l nor, Uttoxeter, Staffordshire, ‘* Im- 

provements in engines for hauling agricultural implements and also in 

” 










































‘ “ Improvements 








nts in malt and hop 
the ventilation and 
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$ WaLTON, Manchester, “ Improvements in washing, wring- 

ling machines,” : 

| 3180. Jomun CLIFF, Imperial Potteries, Lambeth, Surrey, “ Improvements in 

jamps for buruing hydro-carbons.” 

| $152, RrcHARD ARCHIBALD Brooman, Flect-street, London, ‘* Improvements 
in the manufacture of nets."—A communication from Jean Frangois 
Fuzeliier Leger, Nouzon, France. 

3134. Epwin ULLMER and WittiamM ULLMer, Castle-street, London, “ Im- 

' — Petitions recorded 11th 



















} ements in cylinder printing machines.’ 
| Lecember, 1863. 
| 8136. ‘TuoMas CLayToON, Manchester, “ Improvements in generators for 


making gas from volatile fluids.” 
3140. RicHaRD ARCHIBALD Brooman, Fleet-street, London, ‘ Improvements 
in steam engines.”—A communication from Victor Barbier, Montbeliard, 


France. 
3142. Joun Henry Jonson, Lincoln’s-inn-fields, London, “ Improvements 
in raising sunken vessels and other submerged weights, and in preventing 
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the sinking of vessels in case of accident at sea, and in the apparatus 
employed therein.”—A communication from James McLeod, Montreal, 
Canada. 

3145. Jon Puarr and Wititam Ricnarpson, Oldham, Lancashire, ‘‘ Im- 
provements in che preparation of clay for the manufacture of bricks, 
tiles, and other articles which may be made of such material.” 

3146. WALTER THOMAS WuirMoreE Jongs, Holles-street, London, ‘‘ Improve- 
ments in apparatus to be applied to lamps.”—Petitions recorded 12th De- 
cember, 1863. 

3150. CHARLES Stewart, Dundee, Forfarshire, N.B., ‘Improvements in 
making boots and shoes.” 

3142. JouN WaicutT, Marple, near Stockport, Cheshire, ‘ Improvements in 
the manufacture of superphosphate of lime.” 

3154. Eugene Rascou, Brydges-street, Covent Garden, London, *‘ Improve- 
ments in the manufacture of giass"—A communication from Tony, 
Petitjean, Geneva, Switzerland. 

$156. RICHARD ARCHIBALD BroomAN, Fleet-street, London, ‘* Improvements 
in ships’ cooking and distilling apparatus.”—A communication from 
Auguste Cardinal, jun., Nantes, France. 

$157. Samuku Epwakpbs, Birmingham, *‘ Improvements in grinding pearl, 
and which said improvements are also applicable for grinding other 
materials.” 

$158. Benxsamin Foruereii., Cornhill, 
machinery or apparatus tor combing wool and other fibrous substances, 

3160, WILLIAM THORNTIUWAITR, Newgate-street, London, ‘* Improvements 
in the manufacture of chromate of potash, chromate of soda, and other 
salts of chrome and soda and potash.”—Petlitions recorded 14th December, 
1863. 

$163. Vicror Opert, Rue Meslay, Paris, *‘ A new toy, being a mechanical 
wooden horse.” 

3164. Lupwie Noset, South-street, Kennington, Surrey, ‘‘ Improvements in 
the manufacture and strengthening of guns, hydraulic pre-s and other 
cylinders.” 

$166. JAMes DAvipson, Woolwich, Kent, “‘ Improved machinery for manu- 
facturing casks.” 

3168. Henry CHADWICK, Topsham, Devonshire, and Joun CiExcu, Exeter, 
**Improvements in utilising the waste liquors resulting from the prepara- 
tion of fibrous matters in paper pulp making, and in the machinery or 
apparatus to be used therein.” 

$16¥. AX8L STARCK, Leadenhall-street, London, “Improvements in the 
manutacture of paper from a material not hitherto used for that pur- 
yyse."—A communication from Matthew Carter, Barcelona, 

3170. CHARLES JAMES Rowinson, Walmer-buildings, Water-street, Liverpool, 
“Improvements in pressing cotton and other fibrous snbstances into 
bales, and in apparatus to be used for this purpose.”—A communication 
from George Brunton, Cochin, East Indies.”—/etitions recorded 15th 
December, 1863. 

$172. Joun MULLER Brypen, Edinburgh, “ Improved apparatus for painting 
Venetian blinds,” 

3173. Joun Mayo WorRALL, Ordsall, Salford, Lancashire, ‘* Certain im- 
provements in apparatus or mechanism for producing a superior finish 
upon woven fabrics, which 1s more particularly applicable to those termed 
‘ Beaver-teens’ or * Imperials.’” 





London, ** Improvements in 











cattle.” 

3176. EpwarD RicuArp HoLLANps, Ray street, Clerkenwell, London, “ Im- 
provements in portable hydraulic punching apparatus.” 

3178. RicHARD ARCHIb\LD BROOMAN, Fleet-street, London, ‘* Improvements 
in apparatus for working railway signals, and for raising and loweriug 
signal lamps.”—A communication from Jean Joseph Baranowski, Turin, 
Italy. 

3180. EpwARD MYERs, Millbank-row, Westminster, and Henry Dunpas 
CioaG, Pall Mall, London, “ Improvements in the construction of rotary 
yumps.” 

3182. Joun BaRRACLOUGH FeLL, Sparkbridge, near Newton-in-Carmel, 
Lancashire, ‘* lmprovements in railway engines, carriages, and perma- 
nent way for steep inclines.” —Petitions recorded 16th December, 1863. 

3184. GkorGk Henry ELLIis, Romney-cottage, Wellington-road, Bromley, 
Middlesex, “ Improvements in cases for packing and storing bottles.” 

3186. WILLIAM CLARK, Chancery-lane, London, “ Improvements in ap- 
paratus for indicating the level of water in steam boilers.”—A communi- 
cation from Charles Weyher, Boulevart St. Martin, Paris. 

3188. Joun Henry Jounson, Lincoin’s-inn-fields, London, ‘“* Improvements 
in cleaning roadways, and in the machinery or apparatus employed 
therein.”"—A communication from Thomas Agudio, Turin, Italy.— 
Petitions recorded 1lith December, 1863. 

3190. WiLLIaM CLARKE, Barnton, near Northwich, Cheshire, ‘* Improve- 
ments in the manufacture of ropes made of hemp or other fibrous 
substances.” 

3192. PETER GARDNER, Banbury, Oxfordshire, ‘* Improvements in the con- 
struction of ordnance and in projectiles to be used therewith,” 

3193. TuHappEUs Hyatt, La Rochelle, France, “An improved shop or 
window shatter made of corrugated sheet iron.” 

3194. PERCEVAL Mosks Parsons, Blackheath, Kent, ‘* Improvements in 
ordnance fire-arms and projectiles.” 

3195 WiLLIAM Bripeks ApAMS, Holly Mount, Hampstead, Middlesex, 
* Improvements in locomotive engines and trains for railways, tram- 
ways, and common roads,” 

3196. LoneRT SAUNDERS, Croydon, Surrey, ‘Improvements in the con- 
struction and building of portable cottages or houses and other buildings.” 

3197. Henri ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“Improvements in letter-boxes.”—A communication from Emmanuel 
Neriny, Turin, Italy.— Petitions recorded \8th December, 1863. 

3200. Joun Macartuy, Argyle-street, King’s-cross, London, ‘‘ Improve- 
ments in taps, cocks, or faucets.”-—A communication from John Brough- 
ton, Chicago, Illinois, U.S. 

202. 1.0BERT LEGG, Owen’s-row, Clerkenwell, London, ‘* Improvements in 
the construction of shot proof iron or steel walls, suitable for the sides of 
war ships, floating batteries, or forts. 

3206. WILLIAM EpWARD Gepek, Wellington-street, Strand, London, “ An 
improved apparatus for racking and decanting liquids (termed ‘ Laburthe’s 
apparatus ')."—A communication from Clément Laburthe, Passage des 
Petites Ecuries, Paris. 

3208. Frepekic Nkwton Gisvornk, Adelaide-place, London Bridge, ‘ Im- 
provements in the means of communicating signals on board ship, on 
railways and for other purposes,” 

3210 FReDeRicK WALTON, british Grove Works, Chiswick, Middlesex, 
“Improvements in the manufacture of floor cloths and coverings, and 
Similar fabrics, and in pavements.” 

8211. CnakLes Tiot JupKiNs, Ludgate-street, London, “ Improvements in 
machines for sewing and stitching.”-A communication from Richard 

Mott Wanzer, Hunton, Canada West, North America. 

8212. James Howvkx, Glasgow, Lanarkshire, N.B., “Improvements in 
steai engines and boilers and in processes or apparatus to be employed in 
working the same,”— Petitions recorded 19th December, 1863. 

3215. WILLIAM JAMES Dixon, Preston, Lancashire, “ Improvements in oil 
cans, and in apparatus for lubricating.” 

3216. WILLIAM CLARKE, London, and WILLIAM FoTugRGILL Batuo, Birming- 
ham, “ Improvements in machinery or apparatus for rolling roads, which 
is also applicable to traction engines and other similar purposes.” 

3218. Rozert Heaton Tayor, Brightside, near Rotherham, Yorkshire, 
‘“‘ Improved apparatus for lubricating the cylinders of steam engines.” 
3220. EDWARD WILSON and GEoRG® LINDSLEY, Worcester, “ An improved 
method of feeding locomotive and other boilers, applicable also vo the 
raising of waterand other liquid 
3224. Epwin Joun GREEN and Ricuanp Mason, Birmingham, “ A holder or 
Suspender for holding coiton and other reels, spouls, or balls, parts of 

which are also applicable for other useful purposes.” 

3226. MicuarL Henny, Fleet-street, London, “ Improvements in the mode 
of and apparatus for contiolling the passage of fluids to and from casks 
and other vessels."—A communication from the Société Hermann 
Lachapelle et Glover, Boulevart St. Martin, Paris. 

MICHAEL HENRY, Fieet-street, Loudon, “ Improvements in the mode 
tnd apparatus tor consiructing houses and other structures of plastic 
materials,’ communication irom Alphonse Pallu, Boulevart St, 

Martin, Paris. 

3230, ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
the construction of cotton gins,”--A communication from Enoch Osgood, 
New York, U.S.—Petitions recorded 2ist December, 1863. 

3243. MARIA MATILDA ‘TWINING, Grove Lodge, Clapham, “ A new apparatus 
sve Shejpeovention of railway accidents.”— Petition recorded 23rd Decenber, 

863. 

3257. HENRY Barser, Oxford-road, Ecclesall Bierlow, Sheffield, ‘ Improve- 

ivents in cutlery handles.” 

3261. SOLOMON SALLY Gray, Boston, Suffolk, Massachusetts, U.S., ** Paper 

ame’ loth lined paper collars for gentlemen and ladies.” 

$263. HENRY Puttir FoRREst, Worksop, Nottinghamshire, “ Improve- 
ments in apparatus for drawing off and measuring fluids.” 
si WitiiaM Henry Bownrrcn, St. Andrews, Wakefield, Yorkshire, 
Im} rovements in supplying air to lights in mines, and in the apparatus 
employed for that purpose,” 

v-07. KICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements 
mu the permanent way of railways."—A communication from Charles 

: wand Zores, Plouegat Guerand, France. 

eet! THOMAS WILLIAM DAVENPORT and SAMUEL CoLE, Balsall Heath, 
W rcestershire, ** Improvements in the manufacture of braeclets and 

other « ruaments formed of paper or papier mache, or other similar 

material.”— Petitions recorded 24th December, 1863 
11, JOUN Victok BorsigeR, Thavies inn, Holborn, London, ‘‘ Improve- 
_ments in sewing machines.”—V/etition recorded 26th December, 1863. 

“es Jou GaeKs, Midd.esborough, Yorkshire, “‘ Improvements in kilns 
or calcining iroustone and 1 mestone.” 

tet spe yr es ap York, U.S., ‘* Improvements in breech-loading 
us and ordnance, and in apparatus for loading the same.” 
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3277. Epwin Bramatt, Newton, near Warrington, Lancashire, ‘‘ Certain 
improvements in apparatus or mechanism for obtaining and applying 
motive power.”—Petitions recorded 28th December, 1863. 

3283. Turoport Bourne, New York, U.S., “ Improvements in cotton gins.” 
—A communication from Israel Fanning Brown, New London, Con- 
necticut, U.S. 

$237. WILLIAM Wuirakes, Bradford, and WiLLiaM Tonave, Waketield, York- 
shire, ‘‘ Improvements in machinery or apparatus for softening and 
separating the fibres of fibrous materials.” 

3289. NATHANIEL Foxrescue TAYLOR, Manby-street, Stratford, E-sex, ** Im- 
provements in means or apparatus employed in increasing the illuminat- 
ing power of coal gas.” 

3291. Davip NayLor, Brighouse, Yorkshire, *“ Improvemeuts in looms.” 
3293. WILLIAM MICHAEL PENISTON, Great Q:icen-street, Westminster, ** Im- 
provements in constructing and arming ships and floating batteries.”- 

Petitions recorded 29th December, 1863. 

3295. ALEXANDER WuitTeLaW, Glasgow, Lanarkshire, N.B., “ improve- 
ments in treating brine from salted flesh or fish for the obtainment of 
useful products therefrom.” 

3297. Joun Patterson, Beverley, Yorkshire, ‘* Improvements in machinery 
or apparatus for grinding, crushing, and hulling or shelling various kinds 
of farm or vegetavle produce, applicable also to the crushing and grindi 
of minerals and other hard substances,”—/etition recorded 30th December, 
1863. 








Invention Protected for Six Months by the Doposit of a 
Complete Specification. 

7. CHARLES Marvin, Brentford, Middlesex, ‘‘ Improvements in the treat- 
ment and preparation of materials for the manufacture of paper, and in 
the construction of apparatus employed therein,” —Deposited und recorded 
2nd January, 1864. 





Patents on which the Stamp Duty of £50 has been Paid. 


82. ALruonse Rene L& Ming NorMANDY, Odin Lodge, King's-road, Clapham 
Park, Surrey.—Dated 11th January, 1861, 

58. CLAUDE Niconas Lekoy, Paris (Passy), France.—Dated 9th January, 
1861. 

52. DantEL ADAMSON, Newton Moor, Cheshire.—Dated 9th January, 1861, 

62, StsPHeN Mouton, Bradford, Wiltshire.—Dated 10th January, 1861. 

89. Grorak Wuicut, Ipswich, Suffolk.—A communication.—Dated 12th 
January, 1861. 

88. WitLiAM BuLLoven, Blackburn, Lancashire.—Dated 12th January, 
1861. 








Patents on which the Stamp Duty of £100 has been Paid. 
72. Joun James RusseLt, Wednesbury, and Josern Bennett Howeun 
Shetfield.—Dated Sth January, 1357. 
214. Patrick HENRY SHARKEY, Liverpool.— Dated 24th January, 1857. 





Notices to Proceed. 
2131. HENRY CHOLMONDELEY PENNELL, Weybridge, Surrey, “* Improvements 
in the construction of skates.”—Petition recorded 29th August, 1863. 
2156. JACOB SNIDER, Dorset-street, London, “ improvements in breech- 
toading and other ordnance, part of which is applicable to the utilising of 
old smooth bore cannon, and in projectiles to be used therewith.” , 


| 2161. Joun ;HENKY Banks, Radnor-street, Hulme, Manchester, “ Improve- 





ments in the construction of benches or desks for schools, churches, and 
other similar purposes.” 

2163. TusopoR Exicu, Newgate-street, London, * Improvements in machi- 
nery for pressing peat.”—A communication from Christian Augustus 
Erich, Munich, Bavaria.—Vetitions recorded 1st Septem/er, 1863. ¥ 

2170. CiiaRLEs HARVEY CORLETT, Custrow, Mecklenburg Sciuwerin, ‘ Im- 
provements in valves, taps, or cocks.”—Petition recorded 2nd September, 
1863. 

2175. ANDRE ALEXANDRE Beaumont, Rue Ste. Appoline, Paris, “ A new or 
improved engine for raising liquids.’ 

2181. ALFRED VincENt Nkwton, Chancery-lane, London, ‘ Improved 
apparatus for cleaning and decorticating grain and seeds ’’*—A communi- 
cation from Adolphe Rousseau, Rue st. Sébastien, Paris 

2182. JoserH Lors, and I@naz Pick, Scott’s Yard, Bush-lane, London, 
** Improvements in fastening glov —Petitions recorded 3rd September, 
1863. 

2187. WILLIAM NoRBEKG, Wyld’s Rents, Bermondsey, Surrey, “ Improve- 
ments in the manufacture of gas and other substances from tun and 
similar materials,” 

2189. SAMUEL MILLBOURN, Wallington Paper Mill, Carshalton, Surrey, 
*‘ Improvements in the preparation of materials for the manufacture of 
paper, and in the construction of machinery employed for such purposes.” 

2191. Tuomas Moopy and Epwarp Toms Moopy, Cheisea Villas, West 
Brompton, Middlesex, ** Improvements in the generation and production 
of motive power, to be applied generaliy, and, ts special application, to 
the propulsion of vessels.” 

2194. KicHaRD Batt, Waterhouse Mill, Milnthorpe, Westmoreland, “ Im- 
provements in paper making machinery.” 

2195. CHARLES Henry ADAMES, Birmingh«m, ‘* Improvements in the manu- 
facture otf lids or covers for certain articles of hollow ware.” 

2196. GrorGk BANKS Renntx, Holland-street, Blackfriars, ** Improvements 
in the construction of floating docks and pontoons, and the means of 
cleaning, painting, or repairing them.”—Petitions recorded 5th September, 
1863. 

2197. FRepERiIcK MiLLs, Tuomas Bootu, and Tuomas CLEGG, Heywood, 
Lancashire, “Improvements in machinery for preparing and spinning 
cotton and other fibrous substances.” 

2198, Josias Butt York, Coleshill, Warwickshire, “ Improvements in 
privies or closets to be used in place of water-closets.”— Petitions recorded 
7th September, 1863. 

2204. Josep Horatio CUTLER, Birmingham, “ A new or improved dress 
fastening, which said fastening is also applicable Wo the fastening of bands 
and beits, and to other like purposes,” 

2208. Tuomas Henry BAKER and GeorGe Friend, Tunbridge, Kent, “ Im- 
provements in treating €xcrementitious and sewage matters, and in the 
means Or apparatus employed therein.” 

2209. RICHARD ARCHIBALD BROuMAN, Fleet-street, London, ** Improvements 
in machines for working and preparing skins.”—A communication from 
Audré Adier, Paris. —Petelions recorded 8th September, 1-63. 

22:4. Henxy Cricu ey, Birmingham, ** Improvement in stove grates and 
kitchen ranges.” — Petition recorded 11th Seplenber, 133. 

2261. GEORGE HOWELL, Old Kent-ruad, Surrey, * lmprovements in machi- 
nery for stamping or obliterating and printing, especially applicable to 
post office purposes, parts of which improvemeuts are applicable to 
machines in which cams are employed.”—-Pelition recorded 15th Sep- 
tember, 1863. 

2267. Joun Cox, Gorgie Mills, Edinburgh, “ Improvements in swings.”— 
Petitwn recorded 16th September, 1863. 

2277. James McEwen, Lay’s Foundry, near Bricriey Hill, Staffordshire, 




















“A new or improved combined coke cover and hot blast oven or 
apparatus "—Petition recorded 17th September, 1863. 

2329 CHARLES THOMAS Buxeéerss, Upper Gower-strect, London, “ Improve- 
ments in reapng uiachines.”—Petition recorded Zist & , 1864 

2307. GEORGE Spits, Tuomas JAMES RIGGS, and Da uL. Hackney 
Wick, London, ** Improvements in the manufacture diiving straps 
or bands, and of flexible tubes or hose.”—/Pctilion recorded 2th Sep- 


tember, 1~63 , 

2407. Wituiam Epwarp Jhaneery lane, London, ** Improved 
apparatus for cleaning rice and other grain.”—A communication from 
Amasa Howe, New York, U.S.--Petition recorded let October, 863 

2 Henry Cuayton, Atlas Works, Upper Park-piave, Dorset-square, 
London, ‘* Improvements in buildings used for drying bricks, tiles, and 
other articles,” 

2530. Sreruen FLEXEN, Skinner-street, Snow-hill, London, ‘* An improved 
apparatus for ventilating railway and other carriages, houses, buildings, 
steam and sailing vessels of all kinds, movable or otherwise.”—Pet itions 
recorded Lith October, 1863. 

2611, JuRGEN LorENz JURGENS, Noel-street, Islington, London, “* Improve- 
ments in vessels of war.”— Petition recorded 23rd October, 1863. 

2798. Francois Testuz, Air-street, Piccadilly, London, ** luprovements in 
breaks, applicable to railway and other carriages.”"—Pelition recorded 
11/k November, 1863. 

2868. Rosert Grirritus, Mornington-road, Regent’s Park, London, * Im- 
provements ia propelling ships and otier vessels.” --/etition recorded 16th 
November, 1863. 

2377. Freperick WittiamM Burtox, Somerset-place, New North-road, 
London, ‘‘ Improvements in the construction of music stools, tables, and 
other articles of furniture, and in means of securing such articles to 
floors.” —Petition recorded 17th November, 1863. 

3066. WILLIAM Fikxti, SAMUEL Firtu, and Joun StTurogON, Burlea, near 
Leeds, “ Certain improvements in machinery for cutting and boring coal, 
stone, or other minerals.” 

3070. RicHakD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in crinoline or hooped skirt-.”—A communication from Edme Ferdinand 
Evras, Paris. 

3076. WILLIAM CHARLES PAGE, Millwall, Poplar, London, “ Improvements 
in preventing tne incrustation of steam boilers, and removing incrusta- 
tion therefrom when formed.’’—Petitions recorded 7th Decem+er, 1863. 

2100. WittiAM Louis Winans and Tuomas Winans, Dover-street, London, 
“Improvements in adapting screw propellers for prupelling ships or 
vessels for ocean navigation.” —Petition recorded 8th December, 1863. 

3116. Groret TomLInson BousrieLp, Loughborough Park, Urixton, Surrey 
“Improvements in the manufacture of india-rubber and gutta-perchg 
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comy is."—A communication from Thomas Mayall, Roxburgh, Massa- 
chusetts, U.S.— Petition recorded 10th December, 1863. 

3118. Epmonp Darwes and Joun Happon, Birmingham, “ Improvements 
in machinery for the manufacture of nails and rivets.”—Petition recorded 
30th December, 1863. 

$147. Georee ToMLINson Bovsrieiy, Loughborough Park, Brixton, Surrey, 
‘Improvements in washing machinery.” — A communication from 
Thomas Mayall, Roxbury, Massachusett-, U.S. 

$14”. Groner Tomuixson Bousrretp, Loughborough Park, Brixton, Surrey, 
“ Improvements in falling machinery.” — A communication from 
Thomas Mayall, Roxbury, Massachusetts, U.S.—Petitions recorded 12th 
December, 1863. 

$173. Jouxs Mayo Worratt, Ordsall, Salford, Lancashire, “* Certain im- 
provements in apparatus or mechanism for producing a superior finish 
upon woven fabrics, which is more parti ‘ularly applicable to those termed 
* beaverteens ’ or ‘ imperials,’”""—Petition recorded 16th December, 1x63. 

3241. ARCHIBALD TURNER, Leicester, ** lmprovements in looms for weaving.” 

Petuion recorded 23nd December, 1863. 

3251. Georer ToMLINSON BousrieLp, Loughborough Park, Brixton, Surrey, 
“Improvements in apparatus for forging aud tempering bayonet blades, 
files, and other artictes.” —A communication from Hervey Waters, North 
Bridge, Massachusetts, U.S.—Peti/ion recorded 28rd December, 1863. 

8289. Natuasiz, Forrescos Tayuor, Mauby-street, stratford, Essex, 
**Improvements in means or apparatus employed in increasing the illu- 
minating power of coal gas.”—/’etition recorded 29th December, 1868. 

3295. ALEXANDER WurreLAw, Gla gow, Lanarkshire, N.B., “* Improvements 
in treating brine from salted flesh or fish for the obtainment of useful 
products therefrom.”—Petition recorded 30th December, 1863, 


























And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazetve 
(and of the Journal) in which this notice is issued, 


List of Specifications published during the week ending 
9th January, 1863. 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
Office Order, made payable at the Post-office, 5, High tiolborn, to Mr, 
Bennet Woodcroft, her Majesty’s Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, dc, 
1384. J. Travis, Lugley Brook, Lancaster, “* Preventing the incrustation of 
earthy matters in steam boilers, &c.” ~ Dated srd June, 1363. 

In carrying out this inveution the patentee puts into the boiler at the 
man-hole, or into a tank from whence the boiler, steam generator, or fuel 
economiser is supplied with water, carrageen or Irish moss, silicate of soda, 
arsenate of soda, or phosphate of soda ; each of these substances, singly or 
compounded, will prevent incrustation. The earthy matter held in particle 
becomes a precipitate, settles to the bottom of the boiler, and, when the 
boiler is let off, it is swept or washed away. 


1388. W. Lee, Sumner-place, Onslow-square, and J. G Winter, Great 
Suffolk-street, London, * Steam fire engines."—A communication.—Dated 
8rd June, 1863. ’ 

In carrying out this invention the inventors employ an upright boiler of 
the tubular description. The tubes terminate at a considerable distance 
from the upper end of the boi'er in a chamber, upon which is fixed the 
smoke pipe or flue, the bottom of which is submerged, The cover or top of 
the chamber is secured to its circular sides by means of screw bolts, and has 
a central perforation © admit the smoke into the flue, The cover or top of 
the boiler is fixed to the sides and to the smoke pipe by similar means. 
This form of construction economises heat, while the covers may be 
readily removed for the purpose of repairing or replacing the tubes. The 
pump is constructed of an interior and exterior cylinder. The annulus or 
8,ace between them is divided into two parts, or an induction and eduction 
chamber, A valve or cock is placed in the partition between the chambers, 
so as to enable the engine to be ran at a higher rate of speed than is 
demanded by the awount of water delivered at the nozzle, the surplus re- 
turning through the said cock. By this arrangement a large engine may be 
used to throw a small stream of water, when ruu at a high rate of speed, 
sufficiently high to secure an uniform motion without the use of a large 
fly-wheel.—Not proceeded with. 

394. H. Riewy, Salford, “ Steam boilers and furnaces.”—Dated 4th June, 
1863 

This invention cannot be described without reference to the drawings. 





1399. J. A. Catvert, Manchester, ‘*Steam boilers, steam engines, and steam 
heating apparatus.” — Da ed Sth June, 1808, . 

This invention canvot be described wituout reference to the drawings, 

1421, K. HUMPHKYS, Deptjord Pier, * Surface condensers.” —Dated 8th June, 
1864. 

In order to maintain a current of condensing water through a@ surface 
condenser the invenior makes passages for the entry aud exit of the water, 
and he empivys a steam jet, so direvved as to prope: the water in the course 
tis required to take. Or, in place of a jeu of steam, he employs a jet of 
water to attain the same cud,—Vol proceeded with, 





Ciass 2,.—TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Bouts, Carriages, Carts, Har- 


A. Brown, Canterbury, “ Aa uv 

Jane, 1805. 

The objec) of tris invention is to obtain a diagram drawn on a sheet 
of paper or other material to show the spec d of a railway train when in 
motion, and the position and duration Of its stoppages at any part of its 
journey, To this end the patentee proposes to construct an apparatus 
either to be altached to the locomotive, or to one or more of the carriages 
forming the train, which will by meaus of clockwork, or other suitable 
machinery,advance the sheet of paper or other material on which the 
diagram is to be described at a regular and uniform rate of speed, and then 
by means of motion derived from the train, cause a screw to advance a 
marker across its surface, which will describe on it a continuous line, the 
direction of which will vary as the marker moves more or less quickly 
across the advancing paper. There will thus be formed a diagram from 
which the speed and stoppages of the train can be read by means of suit- 
able scales. 

1414. W. Mituurn, Upper Stamford-street, Blackfriars, London, “ An im- 
proved mode of constructing ships, vessels, or boats.”—Dated 8th June, 
1505, 

This invention consists in so constructing the vessels that, when freighted 
with a cargo and passengers, the specific gravity of the whole is less than 
an equal bulk of water, and so much less in proportion as it is required to 
keep a larger portion of the vessel above the surface of the water. The 
mode by which the inventor effects this is by constructing the vessels with 
small cellular, water-tight compartments varying in dimensions from, say a 
cubic foot, to a cubic yard, or iarger, but never very large, which cells may 
be arranged in the vessel where found most convenient.—Not proceeded 
with. 


dicator, for vailway trains.”"— 











Crass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
1887. G. Davies, Serle-street, Lincoln's-inn, London, ** Machines for ginning 
cotton."—A communication. —Vated 3rd June, 1868 
The machine which forms the subject of the present invention is distin- 
guished from all other machines which have hitherto been used or 
proposed for this purpose by the combination of ginning rollers and 
drawing rollers (which form but one single group), and also by # peculiar 
system of feeding. The combination of rollers above mentioned gives 
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better results, not only as to the quality of the product, but also as to the 
quantity of work performed in a given time. At the upper part of the 
frame of the machine is a hopper, into which the cotton to be operated on 
is thrown; below this hopper is a grooved holder, which revolves in con- 
tact with the cotton, and conducts it to a revolving vane or fly, which 
divides the cotton and delivers it on to a curved metal _— whence it 
glides towards a pair of ginning rollers, passing over a comb provided with 
steel points or teeth, to which comb a reciprocating motion is given. 
Immediately behind this pair of ginning rollers is a smaller pair of drawing 
rollers, actuated by endless aprons which pass around them ; these rollers 
seize the cotton as it issues from the ginning rollers, draw it between their 
smooth surfaces, and one of the aprons delivers it behind the machine. 
The endless aprons break immediately at the exterior of the ginning 
rollers any fibres of cotton which nearly always remain adhering to the 
seeds, and which tend to retain these seeds against the internal surface of 
the said rollers. They thus set the seeds free, and leave the rollers con- 
stantly in a state to gin the cotton as it is presented to them. 

1400, R. W. Sizvier, Guildford-street, Russell-square, London, “ Jacquard 

machines.” —A communication.—Dated 5th June, 1863. 

This invention consists in the mode adopted for making the cylinder of 
the Jacquard machine (which carries round the cards upon which the 
pattern is pierced) to press in a gradual and soft manner upon the points 
of the needles, so that a paper may be used instead of a cardboard.— Not 
proceeded with. 

1408. T. Gray, Lower Mitcham, Surrey, “ Treating flax, hemp, and other 
vegetable fibrous substances in order to bleach and separate the sibres.”— 
Dated 5th June, 1863. 


For the purposes of this invention the fibrous vegetable substances are 
first washed in water to cleanse them from dirt ; they are then placed in 
a weak bleaching liquor, posed, by pref , of from four to six 








ounces of chloride of lime to one gallon of water, and are left to soak for 
from six to tweive hours, according to the substance of the fibres operated 
on, the stout, harsh fibres requiring to be soaked longer than the more 
delicate ones ; after this they are again washed, and are then boiled ina 
solution of soda ash, or other suitable alkali, for from two to four hours, 
employing, by preference, about one ounce of ash to a gallon of water. If 
the fibres are very stout and harsh they may, before being boiled in the 
alkaline solution, be first laid in a weak solution of sulphuric acid (half an 
ounce of sulphuric acid of commerce to about one gallon of water), and be 
afterwards laid to drain before being boiled. After being boiled in the 
alkaline solution they are again washed, and are then placed in bleaching 
a (which may be either cold or warm) mixed with a solution of soda 
ash, f 


general shape of this improved instrument (which the patentee intends to 

call “melodic symphonium” bles that of a violoncello; but, if 

eater strength should be wished to be given to the crescendos, the 
readth or the depth of the lower part or belly of the instrument may be 
increased, in order to afford the necessary room for increasing the size or 
the number of the bellows. The instrument may be made of any suitable 
size, the one corresponding about with that of a violoncello being preferred. 

The general arrangement of the instrument is based on the use, firstly, of a 

chromatic key-board or cleaver, which in principle corresponds with that 

already made use of in the instrument called leph or leph 

but modified in so far as to render the same really practical, and allow of 

applying the same also advantageously to other classes of instruments. 

Secondly, of a pair of swell or expressed bellows suitably arranged, and 

which, by a handle, are caused to act in such manner as to allow of giving 

the most delicate musical performances, in a manner similar to that of a 

fiddle stick, such as the cr dos, dimi dos, staccatos, or tremolos. 

Thirdly, of vibrators, reeds, or metal tongues, for giving the required 

sounds through organ or other pipes, or other suitable sonorous bodies 

might also be made use of. 

1415. W. Cuark, Chancery-lane, London, “ Mounting and fitting bedsteads, 
chairs, and other movable seats on board ship.”— A communication,— 
Dated 8th June, 1863. 

For the purposes of this invention the pat pends the bedstead 
and chairs similarly to the method of ting ships’ I and other 
objects in frames furnished with axes at right angles to each other, in such 
manner that, notwithstanding the rolling or pitching of the vessel, the bed- 

















enough to consume their make for some time to come, there is no 
reason why they should. They are looking with much confidence 
to the obtaining of the prices which they now demand, and even of 
higher ones by the middle of the quarter upon which we have just 
entered. 

The masters were very loud in their complaints both yesterday 
and on Wednesday that the men were dictating to them terms which 
were highly injurious to the interests of the trade, and almost 
utterly destructive of the relative position which hitherto employers 
and employed have held. A master assured us that after one of his 
mills had been standing three weeks for repairs, and when he wished 
to give his puddlers as much work as he could to make up for the 
loss, he found that they were unable to carry out their own desires, 
and begin work on a Monday morning, because if they did so they 
would be liable to a fine of £5, which they stated the men ata 
works in the district had just been compelled to pay to the 
Union, as a punishment for commencing work ou the first 
morning of the working week. Before they could begin they 
had to go to the local secretary of the Union, and obtain 
from him his special permission to the step in order to avoid the 
infliction of the fine. The reason assigned for this Pease is 
that if the puddlers begin work on a Monday morning they will make 
more puddled bars than the mills from week to week can consume, 





steads or chairs shall always retain a vertical position, and be independ 

of the motion of the ship. For chairs he places one of the axes in an 
— direction, while for bedsteads he places both in a horizontal 
position. 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, yA Paint, Paper, Manures, §e. 

1396. H. Potuack, Hamburgh, “ Manufacture of scarlet, brown, and orange 

colours.” —Dated 4th June, 1863. 
The name of the colour it is desired to produce is “ Klarin,” or 

“ Tolixan,” and the invention consists in certain admixtures of Teneriffe 
hineal, st mariati crystallised soda, acetic acid, oxalic acid, 





or other suitable alkali; the mixture is posed, by pr , 
from four to six ounces of chloride of lime, one ounce of soda ash, and one 
gallon of water. If the fibres are allowed to remain in this solution for from 
four to six hours they will generally be sufficiently bleached ; the operator 
will, however, be able to see when the bleaching operation has been carried 
sufficiently far. The fibres are then washed to cleanse them from the 
bleaching solution ; and, if the fibres are to be used in the manufacture of 
paper, they are subjected to the action of a paper rag or pulping engine ; 
or, if they are to be employed for the production of yarns, they are tw be 
opened out and prepared for spinning by ordinary mechanism. 

1413, W. C. BrockLEnurst, Macelesfleld, J. CReiGuTON, C. MAKINSON, and 
J. CREIGHTON, Manchester, ‘* Apparatus yor winding yarns or threads.” 
Dated 8th June, 1863. 

This invention relates to that description of machinery for winding yarn 
or thread called “ pin cop winding frames,” whereon yarn is wound irom 
the bobbin “trace” or hank on to a wooden “pin” or spool, which is 
placed on the shuttle skewer for weaving. The improvements are designed 
to dispense with such wooden spool, and to wind or form the ‘* cops ” on 
the bare spindle, which has hitherto been impracticable from want of appa- 
ratus to “shape” to “cop.” The improvements consist in a novel arrange- 
ment, combination, and application of mechanism to effect the “ winding 
on” and shaping of the ‘‘cop,” wherein a cam in connection with the 
thread guide or lever is employed to shape the “‘ nose” or top of the cop, 
and a plate having two different degrees of slope or angle is employed, also 
connected with the thread guide to form the cylindrical or body, and the 
conical bottom of the cop. A figure is also employed to bear upon the yarn 
to prevent it becoming slack between the bobbin tank or race and the 
thread guide, and a drag or pressure is also exerted upon the bobbin to 
regulate its revolution by means of a bell crank lever and spring, acting 
upon the exterior surface of the yarn. 


1426, J. Perkin, Rochdale, ‘ Appuratus for washing wool.”— Dated 8th June, 
1863, 


This invention relates to that construction of machine for washing for 
which letters patent were granted to John Petrie, jun., and Samuel Taylor, 
dated the 11th January, 1863 (No. 76), and consists in a method of driving 
the endless apron. For this purpose the patentee provides the said apron 
with a series of teeth or projections, in gear with which is a toothed roiler, 
situate between the two end rollers, and these end rollers can therefore be 
used of a smalier diameter than would be necessary if they were the drivers. 
The above-mentioned toothed roller may be in gear with the apron on the 
upper and lower sides thereof, or on one side only. 

1429 B. Dosson and D. Greennaton, Bolton, “ Preparing cotton and other 
Sibrous substances.”"—Dated 9th June, 1863. 

This invention is applicavle to carding engines, drawing frames, slubbing 
frames, roving frames, and other machines used in preparing cotton and 
other fibrous substances in which the fleece, sliver, slubbing, or roving is 
or may be conveyed through funnels or guides, and it consists in subjecting 
the fleece or slivers of carding engines to the action of steam as they pass 
from the doffer to the callender rollers or coiler, and the slivers of drawing 
frames from the delivering rollers to the can, and the slubbings or rovings 
in slubbing frames and roving frames as they pass from the delivering roller 
to the spool or bobbin, the object and effect of the invention being to lay 
the fibres and prepare them for being spun 





Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
1393. 8. Boake, T. Lee, and R. Dutton, Chester, “ Construction of flour and 
meal mills."—Dated 4th June, 1863. hy 
This invention relates to that class of mills known as horizontal mills— 
that is, those mills in which the driving spindle is vertical and the stones 
horizontal—and consists, First, in forming, between the peripheries of the 
stones and the outer casing, an annular space, 80 that the ground gram 
shall have free egress from the stones all round, and space to fall down- 
wards below the stones, to which position the casing is carried. Secondly, 
in the employment of a fan, which may be driven by the mill shaft, to keep 
the stones and ground grain cool, and to force or carry such ground grain 
to any desired place or receptacle, 


Ciass 5,—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pi 8, 
and House Fittings, Warming, Ventilating, gc. 

1389. S. F. Barrer, Dublin, * Protecting, preserving, and hardening surfaces 
of brick, cement, stones, stucco, &-c.”—Dated 3rd June, 1863. 

For the purposes of this invention the patentee em loys a eompound of 
the soluble silicates of soda or potash (by preference, the silicate of potash), 
with a mixture of sulphate of baryta and carbonate of lime. The propor- 
tions he employs are the following :—He takes two parts by weight of 
sulphate of baryta, and one part of carbonate of lime, and heving ultimately 
mixed these he adds as mueh water as will form a paste, and then adds 
thereto a solution of silicate of potash, having the specific gravity of 1°20, 
until the consistency of an ordinary paint is obtained, when the mixture is 
ready for use. The object in using the sulphate of baryta is to prevent the 
too rapid combination of the silica with the lime, and so to secure the for- 
mation of the insoluble silicate i liately upon the surface coated. The 
mixture, as above described, is to be laid on with a brush in the same 
manner as an ordinary oil paint, and, to produce the maximum of hard- 
ness and durability, the material so Jaid on should afterwards be further 
saturated with the silicate of potash. If colour be required he mixes umber, 
ochre, or similar substances, to give the required shade. 

i ag B. GuILLaumn, Southampton, ** Bricks.” -- Dated 5th June, 
6: 

This invention consists in making bricks of proportionate sizes, either 

solid or perforated, with square transverse sections —Not proceeded with, 





Cass 6.—FIRE-ARMS.—None. 


—_—— 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, gc. 
2 L. pk Gromakd, Paris, “ Musical instruments.”—Dated 5th June, 


This invention relates to that class in which a chromatic key-board, 
vibrators, reeds, metal tongues, or other sonorous bodies and swell bellows 
are made use of, and of which the instrument called melephone or mele- 
Pp is an plification, and the invention consists in certain new 
arrang and binations of the above-mentioned parts, whereby in- 
struments are obtained which allow the playing in their proper style and 
effect of any music written for the principal instruments of orchestras or 
musical bands, such as violins, vioioneellos, altos, bassos, pianofortes, 
expressive organs, melodrums, harmoniums, clarionets, and others. The 











and gum tragacanth. The proportions are as follow: — Teneriffe cochineal, 
500 parts; stannum mariaticum, 175 parts; crystallised soda, 98 parts; 
acetic acid, 500 parts; oxalic acid, 100 parts ; and gum tragacanth, 13 
parts. These admixtures pass through the various stages of boiling, 
drying, and grinding under certain conditions. Eight days’ manipulation 
is then required, when the mixture becomes a stiff liquid, and is then 
applicable tor all purposes of printing and dyeing a principal scarlet colour, 
without further admixture, and without requiring the cloth or stuffs to be 
prepared. This mixture is the only one by which this beautiful scarlet 
can be produced, and which is applicable for all purposes of printing and 
dyeing as aforesaid, and as well to half woollen goods as to other goods. 
By mixing with the same ingredients as above, and the like proportions, a 
portion of indigo carmine, a beautiful brown colour is produced, and by 
mixing Persian berries, or zante fustic, a yellow to orange colour can be 
produced, The proportions, however, of the carmine or fustic to be mixed 
depend entirely upon the lighter or darker shades of brown dye required in 
the first case, and of the orange to yellow dye in the second case.—Not pro- 
ceeded with. 

1405. W. CLARK, Chancery-lane, London, “ Distillation and separotion of 
hydrocarburets and their derivatives." —A communication.—Dated Sth 
June, 1863. 

The apparatus for carrying out this invention cannot be described without 
reference to the drawings. 

1422. R. C. Furusy, Edinburgh, “ Preparation of castor and other oils.”— 
Dated 8th June, 1863. 

The mode in which these improvements are proposed to be effected is by 
thoroughly mixing a quantity of castor or other oil with a portion of finely- 
ground sugar, arrowroot, flour, or anything containing any of these or 
similar substances, with a portion of powdered gum or starch, and with or 
withont a portion of tartaric acid. The proportions in which these several 
ingredients are used is six drachmy of sugar, two drachms of starch, and 
two grains of tartaric acid, to one ounce of oil, but any other quantities 
may be preferred, in order to adapt them to the tastes of different con- 
sumers, 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

QuaARTERLY MeetinGs or IRonmMASTERS: Numerous Attendance: Brisk 
Demand: Prices Rising : Increasing Difficulties with the Men— 
Foroemen’s Union: Meetiny in Wolverhampton: Fifteen Thousand 
Men Enrolled in Six Months; Other Trades Assisted: Extraordi- 
nary Demands by the Executive: Macuine Guymakina: Why not 
have Machine Puddling ? —Coat. Trave: Scarcity of Coal in the 
Market: Men Demanding Higher Wages—Sixauiar ACCIDENT IN A 
Suart: Six Men Killed- Fara Borter Expiosion at A COLLIERY: 
Important Inquiry—Harvware ‘TRraves: Good Prospects—MipLAND 
MAnNvracturEs AND Foreign Tarirrs—Locat Ramway Bs. 


THe second and principal meeting of the current series of the iron- 
masters’ quarterly gatherings was held yesterday in Birmingham. 
The attendance was very numerous, and al: the leading makers of 
iron in this district, and buyers in London, Liverpool, Manchester, 
Bristol, and other places, were represented. Negociations which 
were opened in Wolverhampton on the previous day were concluded 
on terms which left business pretty much in the control of makers, 
most of whom are now demanding from 5s. to 10s. in advance of 
the list rates. Not much difficulty was experienced in getting 
orders at the 5s. advance in respect of hoops, sheets, and plates; but 
in the majority of instances a reluctance was evinced by buyers to 
give the 10s. advance. Nevertheless the leading houses have made 
their prices for those denominations to be regulated by that 
advance. At the Preliminary Meeting the question was raised 
whether, bars being fixed at £9 10s. per ton, hoops and sheets were 
to go up, the first 10s. or 20s., and the second 30s. or 40s: but the 
meeting broke up without coming to any definite understanding 
upon the point. In consequence, some makers sent out circulars 
announcing their prices as bars £9 10s., and hoops £10, sheets and 
plates £11. At these prices orders in many instances flowed 
in with much rapidity, and the books had to be closed, and an 
announcement made that all future orders must be accepted at 
£10 10s. for hoops, and £11 10s. for sheets. This has somewhat 
checked the demand, but as makers have obtained a large amount of 
specifications at the prices quoted in their first circulars, additional 
orders will not be required for some time tocome, when there seems 
to be a general conviction that those prices, and even higher ones, 
will be secured for another six weeks. The orders for the markets 
in the Baltic and Black seas, and up the St. Lawrence, will be forth- 
coming, and there is reason to conclude that, both in number and 
value, they will be even superior to those of last year. This demand, 
when added to that now existing, will be so greatly felt that makers 
think they will be able to ask another 20s. a ton in advance of the 
present standard rates. Makers here are encouraged to entertain this 
expectation, not only on account of the large inquiry they now 
experience, but because of the prosperity in other districts. It is un- 
derstood that the Stockton Company are full of orders for plates for a 
twelvemonth, and that other makers of note in the north are 
exceedingly well off. The same may be said of Wales, where, as in 
the newer districts, prices are rapidly advancing. At the same time 
that ship plates have been put up £12 in the Middlesbro’ district the 
price of South Wales bars—those of the Llinvey Company being 
referred to—is the very high figure of £8 10s. at the works. Not 
much more than a twelvemonth ago first-class South Wales bars 
were selling at £5 12s. 6d. at the works. We may add here, that 
a new branch has been introduced into South Wales by the company 
before named, who are now rolling gas strip iron, which has met 
with considerable favour at the works of makers of gas tubes in this 
district, and which is being sold at £9 10s. The trade in pigs is dull, 
and fewer transactions took place during Wednesday and Thursday 
than has been the case for several quarters past. ‘Uhis, however, is 
owing to the very high price to which pig iron has been put up by 
the makers of it. If agents would accept prices which they quoted 


before the advance declared just previously to the Preliminary 
Meeting, then tolerably large orders might be booked; but they are 
not prepared to dothis. And inasmuch as they have secured orders 





i h as the mills are not, as a rule, put into operation until the 
Monday night in each week. If, they say, the masters having an 
accumulation of puddled bars they will be able to resist a strike, 
supposing one should be determined upon by the Union. It is, 
therefore, the object of the Unionists to keep down the stock of 
puddled bars, so as to prevent the masters having this at their com- 
mand. We are unable to vouch for the accuracy of this state of 
things, but it is believed to be the case by the employer who com- 
municated the fact tous. The extraordinary conditions which are 
being imposed by the Union upon Mr. W. A. Foster, M.P., of 
Stourton Castle, whose leading works are at Stourbridge, will be 
seen in the account given below of the meeting of forgemen, held at 
Wolverhampton on Saturday. : 

Of the extent to which the operative ironworkers of the midland 
district now perceive the power of united action in their dealings 
with the employers of labour we have often spoken; and, inas- 
much as the business-like manner in which the proceedings of 
their different unions are conducted affords noteworthy proof of the 
stability of those unions, we have thought it within the province of 
our letter to give a somewhat lengthened report of what took place 
at one of these gatherings, recently held in Wolverhampton. On 
Saturday evening a half-yearly meeting of the Forgemen’s Union in 
the Wolverhampton district was held in that town. The chair was 
taken by the President of the Association, himself an operative. 
The chairman congratulated the meeting on the rapid progress that 
the society had made in the past six months. Much, however, re- 
mained to be done; and no one would deny that, among other 
things, unity was essential to their ultimate success. Without unity 
it would be impossible for them to protect themselves against capital 
and avarice combined. Their hearths and homes were dear to them 
—(cheers)—and they had these to protect against encroachments 
that aimed at making working men a kind of animal machine. 
(Cheers.) The object of the Union was not only to raise and 
protect wages, but also to elevate the working classes in relation to 
the principles of morality, and those also of a higher order. . . 
It remained for the working men of that district to further prove, 
in their increased mental cultivation, that not only money, but 
knowledge also, was power, and by their liberality and their common 
sympathy, that “ union was strength.” (Loud cheers.) From the 
report of the financial statement it appeared that the number of 
members in that society was 376, and that the funds that had been 
subscribed by them in the past six months amounted to £129 6s. 9}d. 
Among the moneys paid out was £18, as nine weekly contribu- 
tions of £2 each to the Wollaston (Stourbridge) spade moulders; 
£2 to the puddlers at Openshaw (both of whom are still on 
strike); £1 12s. to the thick-coal miners in the Coseley district ; 
and £3 to the limestone miners in the Dudley district (both of whom 
had been on strike). The works in the society were—the Shrub- 
bery, the Swan Garden, the Minerva, the Horseley Fields, the 
Chillington, and the Monmore Green Works. At some of these all 
the men were members, and at others, especially the Chillington 
Works, the interest in the Union was reported to be increasing very 
rapidly. The chairman next read a number of documents that had 
been received by the committee, and upon some of which they had 
acted. One was from the National Association at Brierley Hill, 
calling for a levy, on the 26th of last month, of 6d. per member, for 
the support of seventy-two members, who were out at the works, at 
Stourbridge, of Mr. Foster, M.P., and for the maintenance of the 
wives and families of the men at thesame works, who were imprisoned 
because, after grey iron had been supplied to them, they left their 
employment without having given notice. The same levy was to 
contribute towards the support of thirty-two members who had 
come out from the Crewe Works, and from which works others were, 
it was said, to follow. The Central Committee had also issued 
notices,calling upon all the members employed by Mr. Foster to leave 
work, if their employer did not reinstate all the twenty-one men 
who had been sent to prison under the circumstances above 
mentioned. Notices of application for help had been just 
received from the miners at the Bilston Colliery of Messrs. G. B. 
Thorneycroft and Co., who have turned out for an advance of 6d. 
a-day; and from Mr. Philip Williams’s thin-coal miners, at the Dim- 
mack’s and the Wednesbury Oak Collieries, who have also struck, 
and who issued their first weekly balance-sheet on the 4th instant, 
showing that the total amount of donations up to that time was 
£26 11s, 13d. The miners out at Wednesbury Oak and at Bilston, 
it was expected, would receive relief after their claims had been 
investigated, and the association would send their weekly contribu- 
tions of £2 to the spade moulders, platers, and finishers, at 
Stourbridge. Of these,a printed appeal “to all trades showed 
that 268 were now upon strike. The movement commenced on the 
24th of October, for an advance of three farthings on every spade or 
shovel. Until this rise, which the men call their “ just claims, shall 
be given, they express their determination not toresume work. “I also 
remark (the spade moulders’ secretary writes) that the cause of our 
long strike is not so much the amount of wages as the employers 
retaining their former position, viz., that of holding all power in 
their own hands, and having their work made at any price they 
may think proper to pay, so as to cut and undersell each other, 
bringing down the market in such a manner as to leave no chance 
for the working classes to get a proper remuneration for their 
labour.” A discussion then ensued upon the propriety or Impro- 
priety of puddlers striking without having given notice, upon 1ron 
being supplied to them of a quality much more difficult to work than 
that which had before been sent to their furnace. The chairman 
said that they could not goand complain to the magistrates, but they 
could go to the employers and say that if they sent men to prison 
for such conduct they would not work for them. He, however, 
would propose the following resolution: — ‘That the dictum 
of the magistrates at Stourbridge, to the effect that the = 
have no right to dictate to their employers what iron Shai 
be served out to them, we, as a body of men, do entirely dissent 
from.”—The motion was carried by acclamation. The treasurer 
called the attention of the meeting to the unprecedented progress 
of the principle of union awong certain seetions of working = 
About seven months ago a few puddlers at Brierley Hill, while 
in the midst of a strike, became convinced of the necessity there 
was for a union. ‘They started one among themselves, and out 
of their poverty subscribed threepence a week to the funds. A 
union had previously existed at Gateshead, but little or nothing was 
known of it. No sooner, however, had the Brierley Hill Union 
been launched than, on every hand, similar societies were wr 4 
rated, till now, in the district which lay between Sheftie 
and Brierley Hill, no fewer than 15,000 or 16,000 men, 
chiefly puddlers, were unionists. And the movement had even 
extended to the colliers, who were promoting it among 
their own order with the utmost zeal. ....- + Many 
and weighty were the reasons why workmen should combine 
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for mutual support, protection, and defence. And these reasons 
were alllegitimate, designing the benefit of all and the injury of none, 
whether managers or employers. Least of all did it contemplate 
an injury to capital, by which labour was alike put and kept in 
wnotion. A strong bond of sympathy should pervade the respective 


classes of operatives at the ironworks. . . . They should 
not now waste, but husband their resources. Wages were high at 
the present time, but it could not be said how long they would re- 
main so. The Chairman said he approved of the millmen and the 
forgemen having separate unions, but he desired to see general 
principles of combination laid down upon which both these classes 
of workmen might, when need, become one. The advantage of 
mutual co-operation was exemplified only very recently, when the 
millmen offered the forgemen £1 a week to strike with them—an 
offer which, if the puddlers had embraced it, would have secured 
for them twice the amount of pay that they could obtain from 
their own union. The chairman then called the attention 
of the meeting to a conference which will be held at 
Brierley Hill to-morrow (Saturday), and the object of which is 
to discuss a proposition for the formation of acombined union for the 
whole of England. Delegates from the Gateshead National Union 
would urge that the head-quarters of the combined union should be in 
that town, but he (the chairman) thought that inasmuch as speedy 
communication with the executive might often be desirable, if not 
necessary, there should still be an executive in Brierley Hill to em- 
brace all the unions up to Sheffield, and an executive at Gateshead, 
with whom all the unions from Sheffield, on through the entire 
north of the country, might be affiliated ; both executives, however, 
to be so linked together as to become one powerful whole. 


Very few of our readers will not share in our surprise to notice, 
notwithstanding the ~ difficulties that are now being experienced 
by the ironmasters from the scarcity of good workmen and the 
unreasonableness of the few who are at work, no operations are 
contemplated by the trade witli a view to the adoption of any 
method of machine puddling. Again we express our convic 
tion that a committee of ironmasters and mechanical engineers 
would, after examining the qualities of the several methods for 
which patents have been taken out, arrive at a plan which would 
be quite practical, and which would go far to prevent the occur- 
rence of evils which the present system is fast developing. No 
single ironmaster would venture to make such experiments on his 
own premises, or to pursue them on his own account elsewhere, for 
if he did his own men would immediately cease work, and their 
comrades would support them. But a committee might be nomi- 
nated by the association of masters, who should subscribe funds 
enough to defray all the costs. The present high prices will keep 
from this country many orders from the continent of Europe and 
America, and will further stimulate the erection of new works in those 
parts of the world, which, in a time of slack trade, will prove serious 
competitors to the British ironmasters. A not analogous instance 
might be quoted in relation to the gun trade of Birmingham. 
Whilst many of the operatives in that trade in this district are sadly 
in want of employment, those of Belgium are all very busy ; and 
the much lower price of Belgian labour as compared with that of 
England is an insufficient explanation of the anomaly. A Birming- 
ham merchant, of great experience in the gun trade, asserts that the 
workmen and others connected with that trade here have defied all 
regulations of supply and demand, and have upset for some time 
past those regulations which are the ruling principles of com- 
petition. For many years past he has experienced from this 
cause the utmost difficulty in entering into any contracts, 
at home or abroad, for small arms required to be executed 
in this district. Very valuable Italian orders are at this time 
being executed at Liege which might have been manufac- 
tured here had it not been for the difficulties which the workmen 
themselves originated by advances and objections that prevented the 
Birmingham makers from taking the very same contracts. Similar 
difficulties were thrown in the way when the gentleman who had 
the contract for the Spanish Government offered the orders here, for 
as soon as it was known that an order of considerable extent was in 
the market, the workmen in all the departments of the gun trade 
immediately advanced their prices to such an extent that the mer- 
chants who would have accepted the contract found it impossible to 
give out the orders at prices which would have secured a large 
amount of employment at remunerative wages, indeed which would 
have been above the general average in the time of peace. The 
Government small arms mauufactory at Enfield would not have 
had an existence if the Government had been able to obtain a 
supply at a fair price from the Birmingham makers. ‘lho con- 
tinuance of the difficulty is necessitating the employment of the 
best mechanics of the day, with a view to the invention of new or 
the improvement of existing machines, so as to supersede hand 
labour, and thus to make the merchants independert of the exorbi- 
tant demands of the workmen engaged in this special trade, at times 
when large supplies may be necessary. It is notorious tuat in many 
instances orders might have been executed in this district at fair 
remunerative wages, but the workmen refusing to take such terms, 
Birmingham contractors had to send their specifications elsewhere; 
and Belgium being the producer of small arms, io mauvy instances 
equal in quality and in finish with those made here, the orders were 
sent to that country, where the detrimental combinations among 
the workmen do not exist to the ruinous extent prevailing in Bir- 
mingham. The same merchant, to whom we are referring, had, a 
short time ago, a contract for Enfield rifles, which he obtained in 
Consequence of offering to take it at very low prices. It would, 
however, have been impossible for him to give out the specifications 
here if it had been allowed to have transpired that a good order 
was in the market. He, therefore, proceeded cautiously, and 
purchased the rifles in small quantities, so as not to allow 
the effect of the demand to be felt in the market. The master gun- 
makers in Birmingham have long said what the ironmasters are 
now saying—that they are called masters by their men only con- 
ventionally, for really the men are the masters. A very short time 
ago the English rifles were advanced to more than double their 
value through the injurious power of the operatives’ unions; and 
similar rifles can now be purchased for less than one-third the 
money they would have cost at that time! The state cf things 
here described has naturally occasioned capitalists on the Continent 
to commence the manufacture of rifles there, inasmuch as the work- 
men's unions in England enable them to obtain profits which but for 
_ combinations would have been impossible. Having satisfied 
themselves that they were capable of producing, at a time of high 
— & good article for fair competition, they were prepared to use 
fal experience they obtained during that time in acting success- 
Br .) 48 competitors with us when prices became low. The 
— operative has thereby suffered with the British capitalist. 
: a experience of the gun trade has been the experience of other 
itt ry and it is becoming the experience also of more. Trades have 
— : country, others are leaving, and workmen have to blame 
- va Ves alone. As the Birmingham small-arms contractors are 
pet g Fong themselves by the erection of the large manufactory 
Ps mall Heath, fully described in Tue Enarneer a fortnight since. 

must the ironmasters of South Staffordshire combine to render 
practicable ® system of machine puddling. 
ont — is in very great demand, and high prices are obtained for it 
a of comparatively little worth, that some time ago was selling 
: 58. 6d. in large lots, will after to-day be sold at 9s. 6d., and it is 
aan whether a higher price will not have to be demanded, 
oelidin i in mine colliers have expressed their intention not to be 
or — arise of 3d. per day, but will demand 6d. If this 
sais iP -_ to be the case, a still further advance will have to be 
mo Me price ¢ coal. The wages of the thin mine men will 
3s, 6d. 0 2 — ing to the advance offered by the masters, be 
in the D a! ut the men will require 3s. 9d. The thick-coal men 
ing ta ——s ict will, according to the proffered rise, be receiv- 
em is bei a 58. Complaints continue to be rife that very little 
tet aaa one by the colliers. It will have been seen above 

n of the men in the employ of Mr. Philip Williams, the 


chairman of the iron trade, are upon strike, and also those in the 
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service of G.'B. Thorneycroft and Co., the latter demanding a total 
rise of 6d. a day. 

A pit accident, from a most unusual cause, occurred near Dudley 
on Monday morning last. At Bromley, near Dudley, is the Bridge 
End Colliery, worked by Messrs. Jackson and Sons, under Mr. 
Raybould. ‘Early in the morning six miners entered a slip for the 
purpose of descending a shaft 180 yards in depth. They had 
‘conga about half way on their journey to the bottom, when a 

orse on the surface, walking near the top of the shaft, missed its 
footing, fell into the shaft, and, crashing on to the loaded slip, 
caused the chain by which it hung to snap. Horse and men went 
to the bottom, and were smashed to pieces and killed. The animal 
was usually kept in a stable adjoining the pit’s mouth. During the 
night it shifted its halter, and was thus enabled to run from the 
stables directly the door was opened. 

Ou Saturday an inquiry was held upon the body of Geo. Andrews, 
a furnaceman, who was killed by a boiler explosion at a colliery at 
Darlaston Green, belonging to Mr. 8. Mills. Jas. Delany, the 
engineer of the pit, said that there were two boilers connected 
with the engine; and about seven o’clock on Thursday morning one 
of them burst. and killed the deceased, who was a furnaceman em- 
ployed at the works. Witness went to his work about six o'clock on 
the morning in question, and found the steam blowing off, he having 
left bis fire alight, but raked on the previous evening. There was 
no steam gauge on the engine. 
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The safety-valve was weighted to | 


50 lb., and when the steam was blowing off strong, as it was on | 


Thursday morning, this was equal to a pressure of :ather more than 


501b. to the square inch. He found the fire half burned down, | 
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charged at the latter rate. Articles of bijouterie pay £7 12s. 4d. a 
cwt. The —— tariff admits all descriptions of iron and steel 
= at a duty of 4 per cent., according to the value; and at 
3remen such goods are charged a registration duty of about one half- 
penny per hundred dollars’ value (£16 13s. 4d.). The Dutch tariff 
is very favourable, railway and sheet iron being admitted 
free, while machinery, and anchors, and chains are charged 
only 1 per cent., and ail other descriptions of iron and 
steel manufactures 5 per cent., according to the value. The 
Belgian tariff imposes 2s. 5}d. per cwt. on cast iron goods, 
3s. 8d. on wrought iron and steel goods, and 10 per cent., accordin 
to the value, on tin plates and mathematical and surgi 
instruments. Arms are admitted free. These rates are to be reduced 
considerably fo October next, at which period a reduction on 
smaller amounts will come into force in France. The French tariff 
is very elaborate. In it there are no fewer than three distinct rates 
of duty upon such goods as plates, sheets, hoops, &c., graduated 
according to the thickness of the articles. Almost every description 
of machinery, and in some cases different of the same machine, 
pay distinct rates; and some kinds of machinery are charged 
according to the ratio which the steel used in their construction bears 
to the iron employed. ‘The only articles upon which specific 
duties are not charged are buttons, which py 10 per cent., and 
cutlery, for which 20 per cent. is paid. hilosophical instru- 
ments are the only articles admitted free. Percussion caps 
are prohibited. The Swiss rates are moderate. ardwares are 
admitted at 6s, 6d. per. cwt.; machinery at Ils, 7}d. per owt. ; 
and arms at 12s, 2d. per cwt. The Spanish tariff seems to emulate 





but he stirred it up, and the pressure upon the boiler then 
rather higher than it had been during the night; but he had no 
means of knowing what the pressure had been during the night. 
He worked both boilers at one time, but occasionally one was turned 
off, and cleaned and examined. He last cleaned out the boiler which 
burst about six weeks before the accident. It then appeared to 
him to be in good condition. The boiler had been in use about six 
years. There was a float attached to the boiler, but it was not con- 
nected with any index to show the depth of the water. He could 
tell, however, how much water was in the boilers at any time by 
looking at the float. Both boilers were full and in working order 
when he went to the pit on Thursday morning. If the buoy got 
out of order, he had no means of knowing the quantity of water in 
the boiler, unless by examining it by means of the plug-hole, but he 
did not adopt this course on Thursday morning. The engine had 
just started when the explosion took place. He examined the safety- 
valve that morning, and found it just as he had left it the previous 
night. The boilers were ordinarily worked at a pressure of 50 lb. 
to the square inch. They were egg-shaped in form, and 7ft. in dia- 
meter, but he could not tell the length. Witness was not allowed to 
interfere with the safety-valve. He did not see, when he last exa- 
mined it, that it was cankered half-way through all along one of the 
seams. There was nothing in the blowing-off on Thursday morn- 
ing which indicated an unusual strain. On the morning before the 
explosion he had the blow-cock out, and blew out all the mud and 
dirt. The boilers were connected by steam-pipes, and witness was 
quite certain that they were well supplied with water at the time of 
the explosion. The fragments of the boiler showed no signs of 
having been heated, but that portion which was embedded in the 
brick-work was cankered away on the outer surface, and was 
consequently concealed from his view, both when examining 
the boiler internally and when standing outside. He believed this 
to have been the cause of the explosion. Boilers should be exposed 
by the removal of the brickwork and examined at stated periods, 
but the one in question had never been removed since its erection. 
| One of the jurors explained that boilers were seldom removed for 
examination, except when repairs were needed. He had himself 
known boilers stand for twenty years without requiring removal ; 
but upon being examined iateanaliie, a thin place could be detected 
by hammering the plates.] The boiler leaked at the top seams from 
the time of its erection, and this, he thought, had caused it to 
corrode. He had several times told the head engineer, William 
Whitehouse, of this leakage, and Whitehouse had looked at it, but 
had never directed any repairs to be made, saying that he thought 
it “ would not hurt.” Other witnesses were called, and the coroner, 
thinking the inquiry a most important one, adjourned it for the 
attendance of the inspector, who had examined the boiler since the 
explosion. 

In Wolverhampton, and also throughout the district generally, the 
new year has commenced most favourably, so far as regards trading 
operations ; for, allhough there are very few fresh orders coming 
in—neither will there be for the next week or two—all the large 
works and manufactories are well occupied, not in making up goods 
for stock, but upon orders given out prior to quarter-day. The 
hollow-ware trade is in a very satisfactory state. The tin-plate 
workers are uot busy, but have quite sufficient orders in to keep 
them going. The casting trade is brisk, there being more than an 
average amount of business doing, especially in these of the smaller 
class ; the edgetool makers have a considerable supply of orders on 
their books; it is not unlikely, however, that the high price of iron 
may, to some extent, operate as a check upon animation in this 
branch. Some of those who are engaged in the trade were “ well 
bought” prior to the last advance, and have iron to be delivered 
which will last them until the middle of next month. The japanners 
report business “ quiet,” and the same may be said with regard to 
some minor trades; but there is no real cause for complaint, the 
operatives being all well employed, except at Darlaston, where such 
of them as are engaged in making up gun fittings are only partially 
employed. 

At Walsall the saddlers’ ironmongers report business inactive; in 
the other important branch carried on in that town business is brisk, 
and from Westbromwich the reports are favourable. 

At Birmingham last week all the large manufacturers were in full 
work; such was the case at the rolling mills, and the demand for 
material is increasing. The metallic bedstead makers, electro-platers, 
wire drawers, aud brass founders have amply sufficient orders to 
keep them going. For builders’ ironmongery there is not at present 
much demand, and in the fancy trades some degree of slackness is 
felt; but upon the whole trade is more active at this t than 


the lexity and elaboration of that of France, with the addi- 


r 


| tional drawback of higher rates to a preference for Spanish bottoms. 


There are several rates for wire, plates, sheets, hoops, &c., according 
to thickness; for nails and chains according to size; for knives, 
according to the materials of which the handles are com ; and 
for pistols according to the length of barrel. Almost every article of 
hardware is charged a distinct rate, in some cases by weight, and in 
others by numbers. The Portuguese tariff is less complicated, and 
without a difference in favour of national vessels; but the rates are 
high, fire-arms paying 30 per cent., according to value, and brass- 
headed nails £2 5s. 9d.acwt. The Italian tariff is conceived in a 
more liberal spirit. Pig and cast iron are admitted free. Sporting 
guns pay 2s. 94d. a barrel, and gun barrels 11d. each. Steel imple- 
ments are charged 3s. 84d. a cwt., and steel pens £1 3s. 5d. a cwt. 
In the Papal States fire-arms are charged £1 5s. 5d. a cwt., and most 
kinds of hardware 12s. 8d.a cwt. ‘The Greek tariff is liberal. 
Machinery and agricultural implements are admitted free, and in 
respect of hardware or cutlery only moderate rates are charged. 
Fire-arms pay 10 per cent., according to value. The Turkish tariff 
imposes 7°20 per cent. on arms and most kinds of hardware, other 
kinds are charged moderate specific rates, generally by number. 

The Cannock Chase and Welvecenaien Railway Bill has just 
been printed. It contains 45 clauses, and authorises the construc- 
tion of railways between Cannock Chase and Wolverhampton, and 
in other important parts of the counties of Stafford.—The Central 
Wales and Staffordshire Junction Railways Bill has also been 
printed. Its object is to authorise the construction of - railways 

tween the Central Wales and Bishop's Castle Railways, at or 
near the Craven Arms; and the Great Western, London and North 
Western, and South Staffordshire Railways at Dudley and Wolver- 
hampton, with branch railways therefrom. It contains 59 clauses, 
and has other purposes than those just mentioned. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroo.: Mersey Docks and Harbour Board; Development of Steam 
Navigation: New Ferry Steamers: The Proposed Tunnel under the 
Mersey: Magnetic Telegraph Company—State ov Trane: Sheffiecd : 
Lancashire —Nowrnenn Martrers: Exports from the Tyne: Tyne 
Docks: The Cleveland Iron District: Shipbuilding on the Wear: 
The Pitmen and their Employers — Lancasuire Distress: Further 
Increase in the Number Melieved — Lerps: Railway Schemes and 
Railway Movements: Local Telegraphy—Engines for the Mont Cenis 
Temporary Railway — Scortish Marters: The Caledonian, §c., 
Amalyamation Bill: The Mersey and the Clyde: River Clyde Trust, 
&c.—Mancuestrer, SHerrie.p, AND Lincounsuine Raiwway. 


Tue Mersey Docks and Harbour Board at its last sitting received a 
report from the engineer in reference to the improvement of the 
inclined approach to the Prince's Landing-stage. The proposal is 
to form an inclined road on the north side of the basin, and from the 
point where it meets the river wall to continue the road by means 
of a bridge placed in a diagonal direction leading on to the landing 
stage. The incline on the shore would be permanently laid at | in 
2U ; the bridge would have an incline varying with the state of the 
tide, but never exceeding 1 in 20, except sometimes at very high 
tides, when the incline would lean towards the shore, and could not 
be used by reason of the water floating over the shore end of the 
bridge, and when the traffic would necessarily have to be turned to 
one of the other bridges. The incline on the stage would also be 
permanent, and, like the shore end, would be laid at 1 in 20, The 
contemplated cost of this proposal is about £19,000, and it might be 
completed in about nine months. ‘The estimated cost of the scheme 
intended to be carried out is £38,500. The plan and report were 
referred to the works committee. The Liverpool Albion says:— 
“The prospectus of one of the new steam companies, to which we 
alluded last week, appeared on Thursday morning under the title of 
the Australian and Eastern Navigation Company, with a capital 
of £2,000,0C0 and a board of directors of high standing, which 
immediately sent the shares to a premium in the Stock Exchange. 
The main object of the company, as appears from the prospectus, is 
to establish between England and Australia a line of auxiliary 
screw steamers of large capacity and moderate power, as it is from 
such class of vessels alone that satisfactory results can be expected. 
In the new company the ‘ Black Ball,’ ‘ Eagle,’ and ‘ White Star’ 
lines of packets are amalgamated, and as these have each been 
ful in their separate character, their union promises well for 





it has been at this season for many years. 

There has just been printed a return for which Mr. Miluer Gibson 
moved early last session, showing the import duties levied upon iron 
and steel and manufactures thereof by tariffs of the various European 
states. The list begins with the Russian tariff, the duties levied 
under which are extremely heavy, while an actual prohibition 
exists upon the imports of cast and wrought iron into the ports of 





the Sea of Azof. They are admitted duty free, however, into 
all the ports of Russia for the use of the manufacturers of machinery | 
emp'oying steam or water power; and metallic fittings for ships 
used by Russian subjects building vessels on their own account in 
Russian dockyards are allowed to be imported duty free, by express 
permission of the Minister of Finance. Machinery is also free. The 
Swedish duties are much less high, and iron in pigs, bars, bolts, 
rails, hoops, and plates, steel of all sorts, machinery, and iron and 
steel wire, are admitted free. Single-barrelled guns pay 2s. 39d. 
each, double-barrelled twice as much, and pistols half as much. | 
Percussion-caps are charged £3 10s. 9d. a cwt., and steel pens 
£1 13s. 3d. a cwt. The duties levied under the Norwegian tariff 
are much higher than the Swedish rates, and the free articles are 
fewer. These include railway iron, anchors and chains, marine 
steam engines, and certain descriptions of cast iron. Fire-arms pay 
£2 17s. 3d. a cwt., and steel pens £3 8s, 8d.acwt. Steam machi- 
nery, other than marine engines, is charged 5 per cent., accord- 
ing to value. The Danich tariff is, on the whole, more favourable 
than the Swedish and Norwegian rates, though pig iron is the 
only article admitted free. A large class of common hardware | 
articles of utility Pays only 3s. 6d. a cwt. ; but such articles as lamps, 
waiters, inkstands, &c., pay £1 8s. 7d. a cwt., and trinkets £3 16s. 4d. 
acwt. The Zollverein tariff rivals the Russian in respect of the high 
rates charged on most articles of iron and steel, but differs from it 
in that nothing is admitted free. Hardwares pay from 11s. 3d. to 
£1 10s. 6d. a cwt., according to their fineness: arms of all kinds are 


thesuccess of thecompany. Another company, to which wealso alluded 
last week, is, we understand, about being shortly brought before the 
public, with every prospect of success, for developing steam naviga- 
tion between London and Liverpool, and the Indian ports; this 
company will have a still larger capital than the Australian Com- 
pany. Nor is this the limitation of the extension of steam naviga- 
tion, for it is stated that California is to be connected with Liverpool 
by a lineof steamers via the Isthmusof Panama, and another line is also 
said to be forming in connection with Canada. The Mersey Docks 
and Harbour Board have a herculean task before them, of finding 
accommodation for the increasing steam trade—an accommodation 


| by no means too large at present, for the least restriction upon it 


from the necessity of running one of the docks dry for repairs, or any 


| other purpose, is seriously telt by the shipping interest. Let us 


take a review of the companies recently formed, and of those on the 


| eve of formation, and thenecessity forincreased dock accommodation 


will be at once apparent, even without bringing into account the 
numerous iron sailing vessels now being constructed for the trade of 
Liverpool—a trade that it was thought a short time since would 
receive its death-blow from the loss of the American cotton; yet, so 
far from this being the case, the commerce of Liverpool is moving 
with a stride more gigantic than ever. 

New Sream Navigation Companies, AND THE PROBABLE NUMBER OF 

STEAMERS THEY WILL EMPLOY: 


Names o. Companies. No. of Steamers, 


National Steam Navigation Company .. «. ++ ee e say 
West India... 9 8 0 0 eo 0 oe oe gm 
River Plate .. .. 9) «+ o oe «+ advertised .. 6 
Australian oo 08 @ 68 08 8 680 eo co oo aay 90 
Indian oo 0 ce pp ce co ce ce co MO yotous ,, 50 
Montreal .. sw oo 99 + eo 80 ° a 8 
California .. .. «+ 55 08 «+ +8 o8 oe @ » 20 

Total number of steamers .. «. «+ 1d4 
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Of these 184 steamers, not more than 20 are as yet in active employ- 
ment, and it must be specially borne in mind that the new steamers 
to be constructed will be chiefly of the largest size.” 

In reference to other Liverpool matters, we may add that the 
tender of Messrs. C. J. Mare and Co., of London, has been accepted 
by the Birkenhead Commissioners for the building of the new ferry 
steamers. Mr. J. T. Edwards has read a paper to the Liverpool 
Polytechnic Society on his scheme for a proposed tunnel under the 
Mersey. He explained first the necessity for a tunnel being con- 
structed between Liverpool and Birkenhead, end then spoke of the 
advantages such a mode of communic*tion between the two sides of 
the river would afford. The shopkeepers of Birkenhead and neigh- 
bouring towns complained of the \«xatious task they had to get 
their goods across, and the telegraph companies had likewise great 
difficulty in conveying their messages. By the construction of a 
tunnel theratepayersof Liverpool would reap unparalleled advantages 
and many enjoyments without payment and without price, and 
would be spared from having to contribute by rate, which would be 
a considerable load, to the improvement of the river approaches. Mr. 
Edwards proposed that the tunnel should be formed from the corner 
of Conway and Camden-streets, Birkenhead, to the corner of Preston- 
street and Whitechapel, in this town, with descending inclines from 
each end to the centre, under the river, of about 1 in 40; the traffic 
to be earried on rails, worked by locomotives; thereby welding the 
broken link in the chain of railway communication between Lan- 
cashire and Cheshire. The length of the proposed tunnel would be 
3,400 yards. Asto the expense, he believed that £40,000 would leave 
a handsome margin after the formation of the tunnel, namely, £75 
per lineal yard for the shore portion, and £175 per lineal 
yard for the river portion. The length of the two descend- 
ing planes would be only 1,700 yards at about 1 in 40; the trains 
worked by locomotives would produce in descending and ascending 
a compensating effect, and the variation of speed in the train would 
be the whole amount of inconvenience that would ensue, the time 
of performing the journey being the same as ona level line. Taking 
into account the sum realised by the Woodside ferry boats and the 
large amount of traflic that would probably be conveyed through the 
tunnel, Mr. Edwards was of opinion that the tunnel would pay a 
dividend equal, if not superior, to the best paying line in the king- 
dom. Some discussion ensued, in the course of which Mr. Stubs 
suggested the suitable caseing of the tunnel, which would prevent 
any great amount of leakage. Ata dinner held last week in Liver- 
pool by employds of the Magnetic Telegraph Company, Mr. EF. B. 
Bright presided, and stated that in 1852, when the company was first 
formed, the number of stations established by the company was four 
or five. Atthe present time the wires of the company embraced 
17,000 miles, and there were 500 stations. 

Trade at Shetlield keeps up pretty well. The large iron and steel 
bouses are all busy. Phe demand for heavy goods, such as armour 
plates and ship plates, is also brisk. Most of the rolling mills have 
begun to work full time, and the appearance of the steel trade is 
encouraging. ‘The Lancashire coal trade continues active. Some of 
the districts around Manchester are, however, an exception to 
the rule. In Oliham, for instance, two-thirds of the colliers are on 
short time, and of the remainder a large proportion are entirely out 
of work, This, however, is in a great measure owing to local causes, 
the work at the cotton mills and foundries being far below the ordi- 
nary standard, and the demand for coal for home consumption of a 
necessity much below the average. In other parts of Lancashire the 
ironworks and mechanical establishments are resuming their wonted 
activity ; sv that, on the whole, there isnot much cause for complaint. 

The north seems to be enjoying a large measure of prosperity. 
Lhe exports of goods from the Tyne last week comprised 24359 tons 
of coal, 3,866 tons of coke, and 9,185 ewt. of iron; these tigures show 
an increase of 13,993 tons in the shipments of eal, and of S84 tons 
m the shipments of iron. The import trade of the ‘l'yne Docks is 
rapidly increasing and the North Eastern Railway Company are 
building another large warehouse six or seven storeys in heigit, for 
the accommodation of the increasing grain and other trades, A 
quantity of Swedish iron bas been imported into these docks, and 
Jeumetened by train to Sheflicld, The railway company are also 
extending their timber carrying trade, and are about to put up new 
jetties. An interesting article of commerce recently introduced into 
the Tyne Docks is Esparto grass, now exclusively employed in paper 
making. Vessels sent out to Spain with coke bring it back as cargo, 
and during the next three months the imports of this article alone 
into the ‘Tyne Docks are expected to reach from 40,000 to 50,000 
tons. ‘The grass is sent to Lancashire, the midland district, and 
Scotland. Its value is about £5 per ton. The development of the 
Cleveland iron trade is a matter of such interest that we are induced 
to again refer to it by quoting from the annual statement now issued 
by Mr. R. Hoyie, of Newcastle. Mr. Hoyle says :—* At the com- 
mencement of the year, prices in Cleveland were 51s. per ton for No. 1, 
and 46s. for No, 3, During the twelve months the former experienced 
the extraordinary advance of 12s. per ton, and the latter of 15s. per 
ton, the quotations at the close being respectively 63s. and 61s. at 
the makers’ works; while on the Tyne the quotations were, for 
delivery free on board, 66s. and 64s. In the course of the past year 
there were, throughout the entire district comprised in the north- 
eastern counties of Mngland, 83 furnaces in blast—the number now 
blowing—-being twelve more than in 1862; and the produce of pig 
iron amounted in the aggregate to 838,400 tons, which is an excess 
of 132,781 tons over the make of the preceding year. There are 
at the present time 22 furnaces out of operation. The following table 
gives an account of the disposal of this iron :— 














Tons, 
Total stock, January 1, 1863 .. .. .e cc se oo ce 39,186 
Make during theyear .. .. oo .. of «oe se es oo. 838,400 
877,534 


Shipped for exportation abroad © oe of es 127,840 
Used in the roiling mills and foundries in the 
district, shipped for delivery coastwise, and 
sentaway by rail... .. .. ee oe os eo oe 720,304 
am ——— S47, 754 
Total stock in the hands of makers and in store, 

MCI ey ain? eee i cae a nas sal alee” Ge 
The foreign shipments in 1862 reached 145,486 tons. Last year the 
quantity exported, as shown above, was rather less, not exceeding 
127,340 tons. Of this 66,495 tons were sent to Fratce; 22,557 to 
Germany ; 13,773 to Holland and Belgium ; 9,665 to Denmark, Nor- 
way, and Sweden ; and 14,850 to Russia, Spain, Portugal, Italy, and 
other countries. ‘The stocks, which in 1862 were only 39,133 tons, 
have in 1863 been reduced still further, and at the close of the vear 
were represented by the insignificant sum of 29,800 tons. The figures 
given above show a remarkable increase in the consumption of pig 
iron in the markets at home, the increase over that in 1863 being 
139,435 tons, and a large proportion of this has been used in the 
district. The foregoing statistics afford a satisfactory indication 
of a healthy state of trade in the Cleveland district, and give 
abundant proof of its progressive character. The multipli- 
cation of furnaces, rolling mills, iron shipbuilding yards, and 
other manufactories connected with these branches of ‘business, is 


29,830 





soipg on with arapidity truly marvellous ; and increased profits are | 


adding a new stimulus to this investment of capital in the iron trade 
in the district. There are twenty-seven new furnaces building, 
many more are projected, and most of them are of much larger 
dimensions than those hitherto in use. The effect of this increase in 
the dimensions of the furnaces will be a larger proportionate pro- 
duction of pig iron, and at alower cost. What eflect this extraordinary 
development of the iron manufacture in Cleveland may have upon 
trade in other important irontields, is a question that will admit 
of much speculation. An excessive production of pig iron will 
doubtless tend eventually to lower prices to a minimum rate; and 
this will lead to a competition much more severe than has hitherto 
prevailed. This locality, with its vast resources and geographical 
idvantages, need, perhaps, least of all fear the contest, and its 

anguine friends may anticipate for it a favourable result. How. 
ever, whether Cleveland may be able in this race of competition to 
vutstrip its opponents, and to attain to a position of preeeminence as 





an iron producing district, is a problem that time alone can solve.’ 
The shipbuilding trade of the Wear appears to be in an excellent 
state. There are 103 vessels now on the stocks (against ninety-nine 
on the first day of last year), a number only five less than that of 
the remarkably prosperous year 1857 ; fifty-two of the ships are sold. 
Another on the list is the extension of iron shipbuilding ; fifteen of 
the vessels are iron, four of them screw steamers, and there are 
three vessels building on the combination principle of wood and iron. 
The largest vessel now on the stocks is an iron screw steamer of 
1,400 tons; and there are two wood ships of 1,150 tons each also 
building. Messrs. Pile, Hays, and Co., who have five iron vessels 
now on the stocks, have leased a large strip of river-side property, 
immediately adjoining their premises for the extension of their yard. 
Messrs. G. 8S. Moore and Co., combination builders, have commenced 
to build vessels wholly of iron, and Mr. Haswell has leased ground 
| at the South Dock for the establishment of an iron shipbuilding yard. 
The railway facilities there are favourable for an establishment of 
that nature. The following is an interesting comparative state- 
ment of ships building onthe Ist January of each year since 1803:— 





Ships. Tonnage. Sold. Iron, 
a ee ae a : oo ee 
er. Poe eee oo or = 
1855 cc co oe 16 oe ce oe 54,610 .. a w= 
oe eee ee. ee +o a & 
ee Pee” ee » ae oe 
SO us cc 2v BS ee . B4,048 2. oe me on” 
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There has been some rioting in connection witb the long con- 
tinued strike at Messrs. Strakers and Love’s collieries. The dis- 
turbances reached a climax on the night of the 29th ult., when a 
number of the unemployed pitmen assembled at the village of 
Willington, andin a rather demonstrative way gave vent to their 
feelings of indignation ; but although a good deal of property was 
damaged, no personal violence was resorted to on the occasion. 
The police succeeded in apprehending eight of the ringleaders in the 
tumult, and they were brought before the magistrates at Durham 
on Saturday. On the completion of the case, the whole of the 
prisoners were committed for trial, The pitmen of the north 
assembled on Newcastle town moor on Saturday for the discussion of 
the grievances under which they consider they labour. Amida 
multiplicity of subjects adverted to, that of yearly bindings received 
the greatest prominence, a resolution pledging the employment of 
measures to obtain the abolition of the distasteful system having 
been unanimously adopted. Mr. Holmes, of Leeds, addressed the 
meeting at considerable length, throwing out hints for the ameliora- 
tion of the class of miners, and especially inculcating union and 





co-operation. 

Lancashire distress seems to be steadily on the increase. Mr. 
Farnall reported, on Monday, a further augmentation of no less than 
2,830 in the number relieved. As compared with January, 1863, 
| there is still, however, a decrease of 117,000 in the recipients of public 
aid. Out of the total number relieved there are 13,730 able-bodied 
inen. With regard to the employment of the operatives on public 
works, it was stated at the Central Executive Committee meeting 
that the difficulty mentioned last week of procuring labourers had 
arisen from a misapprehension. The men, it was added, showed 
“the greatest anxiety, as well as capacity,” for their new mode of 
employment. 

Leeds is dissatisfied with a new project of the North-Eastern 
Company (which, it is contended, will have the effect of “ cutting up” 
the town) and has protested against the scheme through a public 
meeting. In connection with this subject it may be interesting to 
note the number of trains running daily into and out of Leeds :— 

In, Out, 

London and North-Western (Dewsbury, Huddersffeld, 
and Manchester .. .. +» «2 «+ oc «+ of «+ 16... 17 
Midland (Derby, Birmingham, and London) .. .. .. 10... 10 
Great Northern (‘he South) ..) .. ..  «. ee oe oe W.. 10 
Lancashire and Yorkshire (Halifax and Ma: chester) .. 11... 11 
Ditto (Pontefract and Knottingley) 3.. 3 

Leeds and Bradford (Midland Railway) oo oe oe oe BB Ue 





Lecds, Bradford, and Halifax ce es ce oe cv Sa 00 Ob 
North-Western (Skipton, Lancaster, and Scotland)... .. 7 .. 6 


Leeds Northern (Harrogate, Newcastle, Stockton, Sun- 
derland, Hartlepool, and Scotland) os <t ‘ae ae eee 
Leeds to Barnsley 3 .. .. ++ oe «ce ve vo cv of Soe 6 
112. «114 

North-Eastern (Hull, York, Scarbro’, and other watering 
places oo it ae 20 6h 66 Gel 2h. oe Se os 








i. 8 

Mr. R. Dodwell, electric telegragh engineer has, in a letter 
addressed to the chief constable of Leeds, suggested a plan by 
which the police-stations of the town might be connected by Pro- 
fessor Wheatstone’s system of private telegraphs. A similar plan 
has been adopted in London, Manchester, fand Glasgow, and it has 
found to answer very well. As to the adoption of the plan in Leeds, 
a correspondent says:—‘* The Watch Committee do not feel 
warranted in going to the expense at present, but think that the fire 
insurance offices should do so, ‘The fire offices consider they already 
do enough in niaintaining the brigade, but are disposed to do 
something towards the plan. The magistrates, or rather visiting 
justices, think that the corporation should take up the whole 
question, and are unanimous in their opinion of the great value such 
a system would have in such a large district as this, to connect 
which would incur a larger expense than London, Manchester, 
Newcastle, Bristol, or Glasgow, at each of which places it is in 
successful operation. 

During the last few days an interesting series of trials have been 
prosecuted on the Cromford and High Peak Railway, near Whaley 
sridge, with a view of showing the possibility of traversing moun- 

tainous districts by means of locomotive railway engines, and of 
proving the success which has attended a project, the invention of 
Mr. J. B. Fell, which has this object in view. The proposed 
immediate application of the invention is to work locomotive engines 
and carriages on the steep inclines over the Alpine Pass at Mont 
Cenis, and thus to connect the French and Italian railway systems 
ten years earlier than it could be accomplished by the completion of 
the great Mont Cenis tunnel through the Alps. For this purpose it 
has been proposed to construct a railway on a portion of the existing 
public road between St. Michel in Savoy, and Susa in Piedmont. 
The distance is about 48 miles, and the width suflicient to accommo- 
date both the local and railway traflic. To protect it from avalanches 
and snow drifts, the road, where needful, would be covered. Mr. 
Fell, the inventor and patentee of the engine now under 
trial, has surveyed the district in conjunction with a company of well 
known capitalists and contractors, and it is on his proposition that this 
surface road is projected. The Italian Goverument have given their 
sanction to the scheme. ‘The road commences with a gradual 
rise so far as the village of Lans-le-Bourg, and then makes an 








ibove the level of the sea. A rapid descent is then made to Susa. 
The engine tried is constructed with a view of ascending con- 
tinuously inclines of 1 in 12, combined with sharp curves. The 
principle adopted is that of obtaining increased adhesion without 
increase of weight. This is effected by means of a central rail, and an 
engine, furnished with horizontal wheels, which, by pressing on either 
side of the central rail, produces the adhesion necessary for ascending 
and descending these steep inclines with safety. The road on which 
the experiment took place was a gradient of 1 in 12, having a curve 
of two chains radius. The distance traversed was only 125 yards, 
but it is proposed to extend this to 150 yards, with a view of more 
thoroughly testing the powers of the engine. The engine is in all 
respects like an ordinary locomotive, having only in addition the 
horizontal wheels, which have four axles, worked by two separate 
inside cylinders. Una level road the outside or ordinary wheels 
only work, but on an incline the auxiliary power of the horizontal 
wheels is brought into eperation, With ease the engine dragged 








| of the year. 


ascent of 1 in 12 to the summit of the Pass of Mont Cenis, 7,0U0ft. | 


after it four heavily-laden carriages, weighing about 26 tons, or 


about the average weight of 100 passengers. The speed attained 
was from 7} to 12 miles an hour. So secure was the grip of the 
horizontal wheels, with the addition of the brakes attached to the 
several carriages, that they were stopped midway on the incline, 
The traction power of the engine, weighing 16 tons, was said, in 
consequence of its additional adhesive power, to be equal to any 
ordinary engine of 32 tons. The gauge on which the engine was 
worked was aft. 7hin., being about one foot less than the ordinary 
narrow gauge. 

We learn from Glasgow that the guard of marines has been re- 
moved from the Pampero, building by Messrs. J. and G. Thomson, 
of Govan, aud supposed to be intended for a confederate cruiser, 
The Pampero still remains, however, in charge of the custom 
authorities, at Glasgow. The Glasgow Chamber of Commerce has 


| discussed the bill proposed to be introduced into Parliament for the 


amalgamation of the Caledonian, Edinburgh and Glasgow, and 
Scottish Central Railways. A motion was ultimately carried to the 
effect that the Chamber should petition against the amalgamation, 
on the principle that it is not for the benefit of the public. An in- 
dustrious correspovdent of a Glasgcw journal draws rather an 
invidious distinction between the Clyde and the Mersey, contending 
that while the former is rapidly advancing the prosperity of the 
latter is waning. ‘hus he states that the customs receipts during 


| the last five years at Liverpool and the Clyde ports have been as 


| 








follow:— 
LIVERPOOL. 

Tucrease, Decrease 
1859 én oe ee _ ee ee —_ 
1S60 on eee _ oe ee £436,240 
1861 ee oo oo QEBRRIS cco ce _ 
1862 ae — ee _- oe se 16,369 
1863 ee 3,164,978 .. os a ae 119,590 


CLYDE. 





1859 o £1,693,364 .. .. _ oe ee —_ 
1860 “ 1,740,435 .. .. S&47,01l  .. .. _ 
1s61 oe 1,961,883 .. .. 221,448 — - 

1862 oe 2,192,654 .. o ee . _ 





1863 a 2,359,399 .. ‘ 

At the last sitting of the River Clyde trust minutes were read from 
the committee of management recommending the trustees to provide 
additional harbour accommodation by converting the lands of 
Windmillcroft, now in the hands of the trust, into a tidal basin, and 
to take steps witbout further delay to get the necessary tenders. Mr. 
M‘Ewen, in moving the adoption of the minutes, said the most 
important point was the resolution to proceed with Windmillerofi 
Dock as soon as possivle. The ery for additional harbour accommo- 
dation was now so urgent that they did not think it would be wise 
any longer to delay the construction of the dock. Some of the mem- 
bers of committee were anxious to have had it extended, so as tu 
obtain a more complete dock at Windimilleroft, but they found so 
much difficulty in negotiating for the adjoining lauds that 
they thought it better to make the most of the lands in pos- 
session of the trust, looking forward to going over to the other side 
of the river—the Stobeross grounds—where they were ready to 
begin as soon as the need for it arose. Mr. Dreghorn said he under- 
stood that the planus and specifications were ready, aud he trusted 
that estimates would be taken in immediately, so that the work 
would be proceeded with and completed without delay. The minutes 
of the committee were confirmed after a little further discussion. 
The new steamer Iona, at a trial trip last week, “ran the lights” 
against a strong westerly breeze and the flood tide at the rate of 
twenty-one miles per hour. 

The Manchester, Sheffield, and Lincolushire Railway proposes to 
follow the example of the Great Eastern, North British, and other 
kindred undertakings, by establishing steamers in connection with 
its system. ‘Thus the directors are seeking powers to run steam 
vessels between Great Grimsby and Rotterdam, Antwerp, liamburg, 
Bordeaux, Dieppe, Dunkirk, Flushing. Lubeck, Stockholm, Copen- 
hagen, and St. Petersburg, and to raise £250,000 for the purpose. 


METAL MARKET. 


Rats.--A good business doing at £7 15s. to £8 per ton. 

Tix.—The nominal price for Knglish Block is £116 ; Bar, £117. 
is quoted £122 ; Fine Straits, £120 per ton. 

Tin PLates.—An upward tendency,jat 24s. for Coke, and Charcoal 28s. 
per box. 

Coprer.—A larger business doing, at £115 for Sheet and Sheathing; Tile 
aud Cake, £108 per ton. 

Leav.—A good business doing at £21 per ton. 

65, Uld Broad-street, London, 14th Jan., 184. 
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SCOTCH IRON MARKET REPORT. 


a. ¢ 
No. 1 Gartsherrie .. .. 68 6 f.0.b Glasgow, 
» 2 Coltmess .. .. . 68 6 do. 
» 1 Calde - « «= BE do, 
oe G.M.B. ~~ « S& 8 do. 
» 3 Do. .c oo eo G& 8 do. 
M. Nos, Deco « ws CD do. 
WARRANTS. 8s. d. 
3-5th No. land (C®S8h prompt .. .. 65 9 per ton. 
2-5th 4 } 1 mo, open oe oe 66 6 do. 
c ip oe iG mos. 5, se ee OF 0 do. 
‘ ‘ Ss ” oo oe OF 6 do. 


MANUFACTURED IRON. 
Bars,Govan .. .. «.. eo £810 0 less 4 percent. 
~ Common ee es 66 8 5 OU ” 
Drumpeiler, Common .. 8 10°90 o 
Do. Best —— 910 0 ea 
Cramond Scrap Bars delivered 
in London .. .. o eo 1110 O less 2} percent. 
Plates and Sheets .. .. .«. ll U0 O,, ” 
7 Te ic oe wo te ow to «6 68 HS 
Pipes .. .. «2 of o « 5 0 @ 
Chairs .. se co ce oo + 
ila , 18th January, iets. 
The Market during the past week has been, upon the whole, Hat, and 
there is decidedly much less speculative vigour than there was at the close 





Prices fell to 65s. 64d., and recovered to 67s. 3d., but to-day have falien 
to G5s. Od. 

Exports last week were 5,255 tons, egainst 6,520 tons in the same week ¢ f 
last year. 
Suaw, THoMsoN, and Moore, Metal Brokers. 


PRICES CURRENT OF TIMBER. 
























1862. 1863. 1862. 18C3. 
Perloaud— £ 5 #4 & &£ & Per} —-£s£5 42s 
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) 5 0 6 Archar t 
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Dantzic, fir..... 2 210 3 1t Now 
Memel, 3.5 i090 3 0 8 hamn 
Riga 3035 8038 nia, per ¢ 
Swedish avgeass Bae Sani Oto BI 1 by 
Masts,Queb.rd.pine 5 0 6 VU 5S O 6 in yellow 
ylypine 5 0 6 0 5S YU © © | Deck plank a | 0141464 Ooi 14 
000 f¢ » it n 
50 61 M as 
8s v0 81 oe 7v 0 750 > 
unchion 18 0 200) Jd Oov ¢ 
15 10 19 10 crown 459 leu ® 16 60” 
14 lv 16 lv ° 








ARMAMENT OF THE NEW Fricares.—Orders have been issued 
prepare the following armament for each of the iron-clad frigates 
Minotaur, Agincourt, and Northumberland :—Upper deck, four 100- 


0-pounder ,uus 





pounder guus (6} tons each): main deck, four ¢ 
(12 tons each), and eighteen 100-pounders of 
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Tus invention, by John Sturgeon, of iLeeds, isSintended to render 
the valve gearing of steam bammers self-acting and self-regulating, 
so that the valve will adapt itself to the variations in the length of 
stroke of the hammer consequent on the variations in the thickness 
of the material under operation. 

In order to effect this object that part of the valve gear which 
is employed for reversing the valve for the up stroke, is caused to 
follow up the motion of the hammer throughout the whole stroke, 
so as to be always in a position for reversing at the moment when 
the hammer strikes the object underneath, the jerk caused by the 
impact giving the necessary motion to the valve. 

Fig. 1 represents a partial side elevation of a steam hammer, with 
the improvement adapted thereto; Fig. 2 shows a corresponding 
vertical section through the levers. Figs. 5, 6, 7, 8, and 9, show a 
few of the various ways in which this invention may be applied, 
together with some of the various arrangements of apparatus 
suilable in this case for reversing the valve for the down stroke. 

In Fig. 1, a, a, is the frame or standard; } the piston rod, and 
e the hammer block or tup, in the face or side of which there is a 
groove or slot d, in which works the end e! of the link e, and 
to which is also fixed a stud or joint /! carrying another link /. 
The link e is connected at its lower end by a joint e!' toa 
lever h, which is free to work through an are, its boss h! working 
on the plain part of the stud. These two are connected together 
by the short elbow link é to the other link f; and also to another 
lever g, as shown in section in Fig. 2, and partly in plan in Fig. 3. 
This lever is so arranged as to be able to move through an are, and 
at the same time admit of an up-and-down movement at its 
centre. This is effected by preference in the following manner, 
namely, by fitting the boss & of the lever g upon another round 
boss i, in which is cut an oblong hole which fits so as to work up 
and down upon the square part 4 of the stud /, and is also steadied 
and guided in its movement by the straight stem 4", which works 
through the guide m. By this arrangement the lever g is enabled 
to work through an arc, and at the same time (at any required point 
in its motion} tomove the boss k up and down on the studi. The 
upper end of the stem 4" is connected by a joint n' to a rocking 
lever n working in a centre x", and having the valve rod r attached 
to its other end, as in Fig. 1. When the hammer strikes the object on 
the anvil, the end e! of the link e is immediately thrown forward by 
the shock of the blow into the position shown by the dotted lines, and 
thus lifts up the lever g, thereby depressing the valve rod n", and 
reversing the valve. The hammer c then begins immediately to 
ascend until it brings the end of the rod s (which works through a 
guide s') agaiust the stop ¢, which forces down the lever g, and again 
raises the end e! of the link eto its former position. As the stop ¢ acts 
through the pressure of the spring ¢! it is enabled to yield sufficiently to 
accommodate itself to the additional movement of the hammer caused 
by its vis viva after the reversing of the valve. This stop may be 
either fixed, as in hammers where the stroke is only short, or it may 
be carried on an adjustable plate, in order to admit of any required 
Variations in the height of fall being given. When it is required to 
work the valve by hand, or to strike a “dead blow,” the rocking 
Jever n can be disconnected from the other part of the motion by 
simply drawing out the handle p, Fig. 2, and thus allowing the 
stem & to work through the slot in the end of the rocking lever, as 
shown in section in Fig. 2 and in plan in Fig. 4. The joint e" of 
the lever e may, in this case, also be tightened in the groove d by 
Means of a bolt. 

Fig. 5 shows another of the various methods which may be 
employed for connecting the links to the hammer block, namely, by 
attaching the movable link e by a joint to the end of a rocking 
lever u, as shown by dots. The other link f is connected to the 
centre pin u' on which the rocking lever u works. This lever works 
through a radial slot u! formed by a recess in the plate v, which 
is bolted against the face of the tub, and thus forms an opening to 
enable the lever to work through its requisite axial distance, as indi- 
cated by dots. 

Fig. 6 shows another of the various methods which may be em- 
ploy ed for imparting the up-and-down motion to the lever g, and 
cousists of an eccentric w working in the end of the lever g, and 
mele fast to the pin w!. This pin also carries the end of the lever 

a the end of the link % ‘The requisite motion is imparted to 
the eccentric w by means of asmall crank x connected by a joint to, 
and receiving its motion from, the movable link e. In this arrange- 
ment the valve may be reversed for the down stroke by means of a 
smmali arm 2! carrying a 
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| contact with a fixed of adjustable incline of cam y, a reverse move- 
| ment is imparted to the crank z. 

Another method is shown in Fig. 7. In this arrangement the 
two levers g and h are left wholly unconnected by any link, the 
‘lever qg being raised by means of a cam w, which acts upon a 
bowl g' at the lower end of the lever g, when the link ¢ receives its 
forward motion. 


In Fig. 8 is shown another arrangement for reversing the valve 
for the down stroke. In this arrangement the lever x has a short 
arm 2! forged upon it, which arm is connected, by means of a short 
link, to the upper end of the link z, the other end of which is con- 
nected by a joint to the lower end of the lever g. The bowl on the 
upper end of the link z is carried forward by the motion of the 
hammer until it meets the incline or cam y, which may be either 
fixed or adjustable. The cam y, by pressing back the link z, will 
draw forward the short arm n! of the lever n, thereby depressing the 
end of the lever , and forcing down the lever g, which is connected 
therewith. 

In the arrangement shown in Fig. 9 the short link ¢ is made in 
one piece, with an arm i! carrying a bowl] «'!, which by the motion 
of the hammer is made to act against a fixed or adjustable inclive or 
cam, and thus by depressing the arm i! the valve is reversed, and at 
the same time the link e is raised to its former position. On the end 

|of this arm « is a handle or knob to enable it to be worked by 
| hand when required. In this Fig. is also shown a catch a*, shown 
| by dots in the Fig., which by falling into a notch in the lever h 
obviates the liability of the rebound of the link e, acting so as to 
reverse the valve again. On the end of this catch is fitted a small 
bowl 42, which by acting against a curved incline or cam lifts the 
catch a* out of the notch in the lever A at the proper time. 


METROPOLITAN RAILWAYS FOR 1864, 
(From the Times.) 

In our previous notice on this subject we stated that the great 
railway struggle of this session would be between the rival plans of 
Mr. Hawkshaw and Mr. Fowler, the latter gentleman having 
adopted the Lords’ suggestions of last year and vow bringing for- 
ward two gigantic, but more comprehensive, schemes for carrying 
them out. The chief suzgestions made by the Lords’ Committee 
were, that what is called the metropolitan railway district should be 
considerably extended, that no main lines should be allowed to come 
further into the metropolis, and that an inner and an outer circle of 
railway should be formed by an independent company which 
should intercept ail the great main lines above their present metro- 
politan termini, and so divert their traffic ronnd rather than through 
Loudon. The outer circle it was recommended should be used for 
this interception of goods and passenger traflic; the inner for the 
purely local traffic of the metropolis itself. It was further recom- 
mended that at one part of their circumference the inner and outer 
jcircles should join at a level, so as to virtually make the two lines 
|one, for the purposes of communication. This report, from which 
|Mr. Hawkshaw dissented, Mr. Fowler has accepted, 


lwith a large staff of surveyors, has passed the recess 


jcarefully setting out a 
tions of their Lordships are carried out, and the two 
projects are really most comprehensive. The cost, however, is 
| likely to be a formidable drawback on the commercial success of the 








in 


and, 


plan in which all the recommenda- | 


plans, avd most especially when we consider what it is estimated at, | 


compared with what the outlay is almost certain to be. The inner 
circle is merely an extension of the Metropolitan, or underground, 
Railway, which now commences at Paddington and erds at Black- 
friars, but which is being extended to Finsbury-circus. This line 


it is now proposed to extend from Paddington through and beneath | 


Bayswater, under Notting-bill, and round and at some distance out- 
side the western extremity of Kensington Gardens. ‘Thence it 
sweeps round Brompton, passing behind the houses facing the 
Exhibition, in Cromwell-road, and continues along the south side 
of Chester-square to the Victoria Station, and across Westminster 
to Westminster Bridge. From Westminster it is hoped to take it 
along the Thames Embankment to Blackfriars, and thence, under 
the proposed new street, into Cannon-street, where it has a defiant 
|station full in front of Mr. Hawkshaw’s. From Cannon-street it 
winds under King William-street to the Fenchurch Station, and 


| it is just possible that they may not be willing to join in it. 
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Finsbury-square, where it at last joins the end of the Metropolitan 
underground line, which is now being made. This constitutes the 
inner circle, though, as its course has been as far as possible selected 
to avoid valuable property, it is very far indeed from being a circle, 
but is an irregular oblong about five miles long by two broad. Its 
total length is twelve miles and three quarters, of which four miles 
are already built in the Underground Railway, leaving eight miles 
and three-quarters to be constructed, and the estimate for this eight 
miles and three-quarters, is £3,000,000, or in round numbers about 
£300,000 per mile. This estimate appears little short of astounding 
when we consider the nature of the property the line passes through, 
as compared with the property taken by the Underground Railway, 
which has cost more than £300,000 per mile. At what price is it 
expected the contracts will be let for taking the tunnel up Caunon- 
street and under King William-street to Fenchurch Station, when 
the contractor is liable for all damage done to the surrounding build- 
ings by cracks and settlements? We kuow how in the very widest 
thoroughfare in London—that down the New-road—the houses ou 
either side were affected while the tunnel was being made for the 
subterranean line. Is it expected that a similar tunnel can be 
made through such a soil as that under Cannon-street, which 


is less than a quarter the width of the New - road, 
without cracking the lofty piles of warehouses on either 
side far and near? How much per foot will a contractor 


expect for driving a tunnel under King William - street to 
Fenchurch, when he has to pay for the damage done all 
around him? ‘The idea of such an inner circle is, no doubt, an ex- 
cellent one, if it were practicable with reasonable outlay, and if it 
did not include within its schemes the total disfigurement of tho 
Thames Embankment; but to say that it can be effected for 
£3,000,000 is to set the engineering world staring with amazement. 
The stations on this line are proposed to be all open to the air, and 
these will be the only outward signs of the existence of the line, 
which will be entirely subterranean. There are to be stations in 
Liverpool-street, Fenchurch, Cannon-street, Earl-street, Waterlo 
Bridge, at Westminster (where there are two, oue for the public, and 
one to be used only by members of the Lords or Commons), one at 
Victoria, one in Pimlico, one at Brompton, one at Kensington, ono 
at Notting-hill, and one at Bayswater, and the cost of all these, in- 
cluding those in the City, is supposed to be covered by the estimate 
of £3,000,000. 

The outer circle is as comprehensive in idea aud as expensive in 
fact as the inner, but, though likely, perhaps, to be more useful to the 
public than the inner line, it is, unfortunately, certain to be more 
vehemently opposed, from the mass of vested interests in the shape 
of established lines on the profits of which it apparently trenches. 
‘This outer circle is, in railway parlance, intended to “ tap” the great 
lines leading to London at short distances outside their metropolitan 
termini, and draught off their passengers to the various districts 
round London to which they may be destined, in the suburbs, or, by 
the junction of the inuer and outer circles, to the heart of the City 
itself. Whether the great main lines are likely to approve this 
scheme or not we cannot say, though on the face of it, as inter- 
cepting their passengers may mean intercepting part of their profits, 
These 
considerations, however, are, ina manuer, besideths question with the 
public, who will only look on the plan in the light in which it i: 
offered to them—as an accommodation for themselves. It is under this 
aspect that we have to regard it—to see how far what it proffers is 
capable of execution. The outer circle, then, commences at the 
South-Western near Clapham, crosses the river at Battersea, pas 
through Brompton, and makes its junction near the Exhibition with 
the inner circle, along which it runs side by side to Notting-hill. 
From this point it diverges across to the Great Western, which: it 
‘‘taps” at about a mile from Paddington, thence on to the London 
aud North-Western Kailway, which it joins, or “ taps,” rather, at 
Kilburn, and so on to the Hampstead aud City Junction, where it 
has a perfect fan of branches. It continues round by South-end to» 
Kentish Town (crossing the Hampstead and City Junction again), 
and so on to Holloway, where at the Seven Sisters Station it * taps" 
the Great Northern, and goes to Stamford-hill, making its junction 
with the Great Eastern at Upper Clapton. From this point it turns 
south through Lower Clapton, Homerton, Hackney, Old Ford, Bow, 
Bromley, Limehouse, crossing the Thames between the West Ludia 
and Commercial Docks on a high level bridge, and thence on to 
Deptford, where, near New Cross, it again spreads out like a fan to 
form four junctions with a mass of southern lines. From 
these junctions the remainder of the circle is completed by the 
London and Brighton line, which passes through Peckham and 
Camberwell, and jvins with the London, Chatham, and Dover, which 
coutinues on through Clapham to the South-Western. This is 
the outer circle. Its diameter is seven miles, its length twenty 
four miles, and its junctions and branches eight miles more—-thirty 
two miles in all. Its estimated cost is £5,000,000, aud it is carried 
either on arches or embankments almost entirely at a high level 
above the streets. Of what kind this line will be may be at once 
seen from the fact that in its twenty-four miles’ length it has no less 
than eight miles of branches and junctions. It has, in fact, up- 
wards of thirty junctions with great main lines. Lvery railway 
traftic manager knows how easy it is to despatch trains quickly ; 
how difficult it is even to approximate to time when the arrange- 
ments depend on the trains that have to arrive. If this outer circle, 
with its mass of junctions, can be managed with less than six lines of 
rail, it will do what no other company has ever yet achieved; aud 
we do not hesitate to say that, with the time lost in catching arrival 
and departure trains, a traveller could reach Brighton in the same, 
if not in less, time than would be occupied in journeying over this 
twenty-four miles of junctions. The Lords’ Committee have recom- 
mended this plan in order to prevent the entry of main lines into 
the metropolis ; yet by Act of Parliameut every line is entitled to 
right of way over a line which joins it on payment of cer- 
tain tolls fixed by the Act, and in virtue of this law 
Great Northern or London and North-Western might, in fact, 
bring their terminus into any one or two points of the inner 
circle which would pay them best. With such a provision 
we certainly fail to see how the great main lines are kept out of the 
metropolis by this inner and outer circle, the only claim of which te 
be made at all is that they bring them allin. On the question, tov, 
of estimate, this outer circle appears even more strange than the 
inner, in the low figures at which its cost is placed. Take the high 
level bridge at Limehouse, for instance. It is certainly not an 
average specimen of the estimates; on the contrary, we say fairly, 
it is the worst example of under-estimating to be found in the oute: 
circle. Still, when it is a work of the most stupendous maguitude, 
and one likely, if carried out, to attract the attention of cuginueers 
throughout the world, the cost of it, as at present estimat b 
justly referred to by any who look to the outlay which is likely to 
be necessary to complete the plans, This bridge as we have sai 
crosses the Thames at Limehouse, and at that part of the river | 
must be carried at such a height as, like the Britannia Bridge, will 
admit of the passage under it of vessels of every size. It is to lo 
laid for four lines of rail, is to be 140ft. above high water, is to lw 
built in a single span of 700ft., and to be built in its place, and the 
estimate is £380,000! ‘To the general reader it is only necessary tu 
say afew words to explain why engineers regard a bridge of this 
kind for such a sum as impossible. The Britannia Bridge cost very 
nearly £1,000,000, and its greatest span is not over 6vult., and 
it was built on the shore, and raised to its present level—100it. 
above the water—in single spans. The high-level bridge of Mr. 
Fowler is to be an imitation of Mr. Brunel’s great bridge at Saltash, 
but, instead of spans similar to that structure, Mr. Fowler proposes 
one of 700ft.—that is to say, very nearly the length of the water-way 
of Westminster Bridge, without any support except from its two 
ends. The bridge is, in fact, to be one girder, 130ft. deep by 7 0ft. 
long, and to be built in its place—that is to say, from side to side, 
until it meets in the middle, and all for £380,000. If Mr. Fowler 
seriously proposes to keep within his estimate he has undertaken a 
far more difficult task than the bridge itself.—[Mr. Fowler has 
written to the 7imes correcting certain statements in the foregoing 
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bowl z", so arranged that a bow! z" comes in'then round by Haydon-square, across J.iverpool-street, beneath | article, and defending his estimates as suflicieut.—LEp. LW. | 
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SOCIETY OF ENGINEERS. 
January 18th, 1864. 
C. L. Liaur in the Chair. 
ON FUEL. 
By Perry F, Nursey. 

Wuarerver interest or importance attaches to the consideration of 
the subject of fuel under ordinary circumstances, that interest 
deepens and becomes very special when the subject is investigated | 
in relation to those branches of engineering which have immediate | 
reference to its employment as a source of mechanical power. Not- 
withstandiuy the splendid perfectness to which the science of 
mechanical engincering has attained, it is indisputable that there yet 
exists too great a discrepancy between the theoretical and the 
practical value of power, It may be said that all has been done that | 
can be in the construction of engines with the view to economise 
fuel, and important indeed are the results which have accrued ; but | 
all has not yet been done, and although the mind cannot conceive 
where further improvement shall take place in mechanism, save in 
the application of existing principles, still it readily recognises the | 
fact that there is an absence of that economy which ought to accom- 
pany the production of motive power under existing conditions. 

Although it appears incredible that one pound of coal should pro- 
duce an effect equal to raising a weight of a million of pounds oue 
foot high, yet science has successfully demonstrated the fact that the 
mechanical energy coutained in one pound of coal, and liberated by 
combustion, is capable of raising to the same height ten times that 
weight. But where is this ever realised? The results of some 
high-class engines have certainly reached, or even exceeded, the 
limit of a million pounds raised a foot high per pound of coal ; but, 
taking the various classes of engines now in use, the average effect 
falls very far below that standard, possibly not reaching higher than 
one-third of that amount. 

Since, therefore, machinery may be considered for all practical 
purposes as perfect, and since economy has been carried to the | 
utmost limit without the known contained power of coal as a fuel 
being more than partially utilised, the naturel inference appears to | 
be that a larger amount of consideration must be given to the nature | 
and properties of fuel than it has hitherto received, and that some 
portion of the vast mental energy hitherto expended upon the adap- 
tation of machinery to fuel is plainly demanded in the adaptation of 
fuel to machinery. ‘he question is young, but not unimportant, 
and very closcly allied with this is that of the ducation of our 
English coal fields. The annual yield of the British coal mines has 
been almost trebled during the last twenty years, and has probably 
increased tenfold since the early part of the present century, owing 
to the introduction of railways and steam navigation, and the conse- 
quent development of manufactures. It is not probable that this 
increase will continue to advance in the same ratio; but we cannot 
contemplate, without anxiety, the rapid rate at which we are ex- 
pending our best and most easily-worked coal seams. According to 
statistics, collected by Mr. Hunt, of the Mining Records Office, the 
quantity of coal raised in the United Kingdom had, at the end of 
the year 1861, reached the enormous total of 86,000,000 tons; and, 
in the eight preceding years, the average annual increase amounted 
to 24 millions of tons. It has been estimated that, even at this 
moderate rate of increase, our coal seams would be exhausted in 212 
years. At the present rate of consumption, about 930 years would 
be their probable duration. These estimates are based upon the 
following data:—By taking the known thickness of the various 
workable seams of coal, and the area they extend over, the quantity 
in our coal-bearing strata is approximately arrived at. Assuming 
4,000ft. to be the greatest depth to which mining operations can ever 
be carried, and rejecting all seams of less thickness than 2ft., it is 
found that the total quantity of available coal in the British islands 
is about 80,000 millions of tons. 

Seeing, then, that our coal fields are not inexhaustible, and that 
a very moderate increase in the annual consumption places the 
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limit of their duration at no very remote period, it becomes neces- 
sary to consider most carefully, not only how to economise that 
supply which we at present can call our own, but to produce an 
artificial fuel which shall satisfactorily occupy its position, as well 
now as when our coal fields cease to yield; for, although this may 
not happen in our day, it will be well for this age if a coming 
generation shall have to acknowledge so rich a legacy as this would 
prove to be. 

The fact has not been disregarded that Great Britain does not 
stand alone as a coal-producing country; on the contrary, it is 
remembered that the great quantity of coal which has been stored 
up through remote ages in all parts of the world will probably be 
found sufficient to serve the purposes of its inhabitants for 
thousands of years. But much of England’s greatness depends 
upon the superiority and cheapness of her coal over that of 


| other nations, and this source of her wealth is rapidly di- 


minishing, without hope of reproduction, for that phase of the 


| earth’s existence favourable to the formation of coal appears to 


have passed away for ever. It is evident, too, that at no distant date 


| we shall labour under the disadvantage of increased cost of 


working, and, possibly, diminished value of produce. The United 


| States of America can boast of coal fields nearly forty times as 
extensive as ours. 


They, and other nations, will be working more 
accessible beds at less cost, and will consequently be able success- 
fully to compete with English coal in every market. 

The limits of a paper like the present prohibit such an elaboration 
of details as is consistent with the merits of the subject. It can only 
pretend to treat generally the natures and properties of various kinds 
of fuel, both natural and artificial, and to embody the well-authenti- 
cated results of such investigations as have been made with the view 
of ascertaining their economic values, their comparative evaporative 
powers, and their theoretical and actual duty. Following out these 
views, it is proposed to consider successively coal, coke, peat, and 


; compound or patent fuels. 


‘‘ What is the power that drives a railway train ?” once asked 
George Stephenson, and receiving no satisfactory answer he replied: 
“The light of the sun—light bottled up in the earth for tens of 
thousands of years—light absorbed by plants and vegetables, being 
necessary for the condensation of carbon during the process of 
their growth, if it be not carbon in another form, and now, after 
being buried in the earth for long ages in fields of coal, that latent 
light is again brought forth and liberated, made to work, as in the 
locomotive, for great human purposes.” The philosophical mind 
of George Stephenson, unaided by theoretical knowledge, rightly 
saw that coal was the embodiment of power originally derived from 
the sun. ‘That small pencil of solar radiation which is arrested by 
our planet, and which constitutes less than the two thousand mil- 
lionth part of the total energy sent forth from the sun, must be re- 
garded as the power which enabled the plants of the carboniferous 
period to wrest the carbon they required from the oxygen with 


which it was combined and eventually to deposit it as the solid | 


material of coal. In our day the re-union of that carbon with 
oxygen restores the energy expended in the former process, and thus 


we are enabled to utilise the power originally derived from the lu- | 


minous centre of our planetary system. 

Whatever has been predicated respecting the eternity of matter, 
says Bourne, may also be predicated as to the eternity of power. It 
is the animating principle of the universe, and heat, electricity, and 
other natural agents are the vehicles through which it operates, or 


the forms which it assumes. The immediate source of most of the | 


mechanical power existing in this planet isthe sun. It is the sun 
which causes the winds to blow and which exhales the vapours, 
which, being afterwards precipitated as rain, nourish rivers and 
waterfalls. The sun also has accumulated the stores of mechanical 
power lying latent in our coal mines, and some portion of which is 
utilised by our steam engines. By the aid of the sun’s rays vegeta- 
tion is enabled to decompose the carbonic acid of the atmosphere 
and appropriate the carbon for its own nourishment and growth, 


| and this carbon its subsequent combination with oxygen during 
combustion produces the heat from whence we derive our power, 
‘There is every reason to believe that the mechanical value of the 
luminiferous vibrations by which carbonic acid is decomposed jg 
equal to that of the resulting carbon when it is again consumed, ang 
on this assumption it is possible, if we know the velocity of the 
luminiferous vibrations, to determine the density of the ether jn 
which the vibrations are made. 

The coal deposits may, therefore, be regarded as vast magazines of 
power, stored up at periods immeasurably distant for man’s use, 
The principle of conservation of force, and the relationship now 
established between heat and motion, enable us to trace back the 
effects which we now derive from coal to eqnivalent agencies 
exercised at the period of its formation. 

The several varieties of coal may, for the most part, be arranged 
into two groups, the one containing no bitumen, and the other dis- 
tinguished by the presence of that substance. In the first variety, 
or that without bitumen, is anthracite, or glance coal, which is com. 
pact and hard, with a high lustre. Its specific gravity varies from 
13 to 1:75, and it contains from 80 to 90 per cent. of carbon, with 
from 4 to 7 of water. In some varieties of anthracite bitumen is 
present, indeed anthracite passes gradually into the second class or 
bituminous coal, the recognised varieties of which are :—Caking or 
pitching coal, which breaks into small pieces when heated, but on 
raising the heat they unite or cake into a solid mass; cherry coal, 
which resembles caking coal, but does not soften, being very brittle; 
splint or hard coal of the Glasgow beds, which is harder than cherry 
coal; and cannel, or candle, coal, which burns readily without melt- 
ing, and has been used as candles, whence its name. It is of compact 
and even texture, and possesses but little lustre. 

Liebig’s views of the chemical processes which attend the forma- 
tion of coal from wood may be thus summed up:—When wood ig 
exposed to air and moisture it suffers decay, it moulders and becomes 
gradually converted into a dark brown or black powder, called 
mould or humus. The longer the process has been continued the 
greater is the proportion of carbon in the residue. Thus oak wood 
is composed of Cys Ha, O.,, and one specimen of oak humus was 
found to contain Cs; Hy Oz, and another C,, His Ois, showing that 
for every two equivalents of hydrogen oxydised by the air, one 
equivalent of carbonic acid had been separated. If the decay were 
to continue until all the hydrogen had been separated, wood con- 
sisting of C,, H,, O,., would leave only C,,, but this final result does 
not usually occur, because the excess of carbon retains the last por- 
tions of hydrogen with an increasing affinity as the amount of hy- 
drogen diminishes. 

When wood is decomposed by the action of water, air being ab- 
sent, the process is more properly mouldering, for ineramacausis, or 
decay, oxygen is the active agent. In mouldering, the access of 
oxygen is very limited, and the results are different from those of 
decay. The elements of water, together with some oxygen, are 
taken up and carbonic acid escapes. Thus when oak wood was 
decomposed by lying under water, a white mouldered matter was 

containing Cx H,, Ox, and derived from oak wood 
O,, by the addition of 5HO-+ O, and the subiraction of 
Mouldered beech yielded C,, H,; O.4, which may be simi- 
larly accounted for. Wood coal, or brown coal, has been produced 
by a similar action. In the formation of wood coal the essential 
change seems to be the separation of carbonic acid from its elements, 
while a portion of hydrogen is removed by oxidation, owing to the 
limited access of air. The separation of carbonic acid seems still to 
go on even in the deepest beds of brown coal, and is probably the 
source of the acidulous springs found near such beds, and also of 
choke-damp in mines. When near the surface the proportion of 
hydrogen in wood coal is always less, owing to the action of the 
air, by the oxygen of which the hydrogen is removed. 

Mineral coal appears to be produced by a long-continued decom- 
position of wood, or of wood coal, by which carbonic acid, water, 
and carburetted hydrogen are separated. Splint coal and cannel 
coal are both Ca Hiz O, caking coal is Co H, O, or cannel coal 
minus olefiant gas C,H, This explains the ovcurrence of fire- 
damp in coal mines; whereas in mines of woud coal carbonic acid, 
or choke-damp, alone occurs. The occurrence of fire-damp proves 
that changes are constantly occurring in the beds of coal. When 
the whole of the hydrogen is removed in the form of carburetted 
hydrogen the residue must be anthracite, which is nearly pure 
carbon. 

By distilling coal with water, oily and resinous matters have been 
obtained. These oils and naphtha may be formed out of the elements 
of the carbonic acid and carburetted hydrogen, separated from the 
wood during its conversion into coal; but if the wood had been 
origiually of the pine tribe, the resin and oil of turpentine may have 
been originally present in it. 

Such, then, is an outline of the nature and chemical character of 
coal. Passing by the geological features of the coal measures, and 
the general economy of coal mining, we will proceed to notice the 
localities and extent of the principal coal tracks of Great Britain. 
These are variously dispersed in the midland, northern, and western 
portions of South Britain, and in a broad belt of country which 
traverses the centre of Scotland from the shores of Ayrshire to those 
of the Firth of Forth. ‘l'hereare also some coal tracks of inferior im- 
portance in Ireland. The following table affords some idea of the 
value of the coal of the British Islands :— 


Table of the Principal Coalfields of the British Islands. 
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The coal pits on the eastern side of the island occupy a large por- 
tion of the counties of Durham and Northumberland, and are the 
most important of all pits wrought for the sale of coal. In the 
Cumberland coalfield the pits are wrought only for sale. In the 
West Riding the pits supply extensive ironworks, as_ well 
as supplying part of Yorkshire with fuel, and also making 
shipments to London. ‘The coalfields of Lancashire extend 
southward into Cheshire, and are worked to an enormous 
extent for the supply of the manufactures in their neigh- 
bourhood. The great coalfields of Derbyshire and Yorkshire 
{commence in the vale of the Trent between Nottingham and 
Derby, extending northwards, and supplying with fuel a vast sur- 
rounding: regicn, as well as ironworks in their vicinity. The 
most important coal field in the Midland Counties is that of South 
Staffordshire, which is remarkable for the extent to which its vast 
beds are worked for smelting iron ores, for the use of the neighbour- 
| ing populous towns, and for the extensive supply of the surrounding 
; country. The smaller district of Shropshire, is also the seat of 
great ironworks, and supplies fuel for a great part of the vale of the 
Severn, and country to the west of it. The Warwickshire and 
Leicestershire coal fields being without iron furnaces, are extensively 
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rrought 
bo through Bucks to the Thames. The Forest of Dean is a 


remarkable detached coal field in Gloucestershire, in which pits are 


‘ou 7 : pa 
een In North Somersetshire there are valuable mines. The 


most extensive coal-basin of the West is that of South Wales, 
which occupies considerable portions of Monmouthshire, ( ilamorgan, 
Carmarthen, and Pembroke. The internal consumption for smelting 
jg enormous, and the supply to South Wales, Cornwall, part of 
Somersetshire, and even London. : ! ’ 

The coal districts of the east of Scotland encircle the Firth of Forth 
jn tracts of very irregular form, which occupy large portions of eight 
or nine counties. The coal is extensively wrought for land sale for 
shipment and for the Carron Iron Works. Lanarkshire, Ayrshire, 
and Renfrewshire, comprise nearly the whole of the irregularly 
scattered coal fields of the west of Scotland, and their mines have 
peen chiefly wrought for the supply of the great manufacturing 
population of which Glasgow is the centre. — , 

The coal fields of Ireland are comparatively unimportant, the 

rincipal are those of Castlecomer in Kilkenny, and the Queen’s 
County. There are some pits worked in Tipperary ; Dromagh and 


only for “ land sale” or supply of surrounding parts, which 


ht for the manufacture of iron ores, and for a very extensive | 








| Dysart in Cork, Drumglass and Coal Island in Tyrone, which, with 
| the Arigua pits at the northern extremity of Roscommon, complete 
| the list of Irish coal mines in operation. 

With regard to the comparative qualities of the various descriptions 
of coal, much valuable and important information will be found in 
the following elaborate tables of results obtained by Sir H. De la 

3eche and Dr. Lyon Playfair in the experiments conducted by those 
geutlemen under instructions from the Admiralty with a view of 
determining the most advantageous species of coal for steam naviga- 
tion. Although the chief poiut of the investigation was the calorific 
powers of the different coals experimented on, yet the inquiry was 
not limited to this alone; certain kinds of coal are more friable than 
others, some undergo a species of slow combustion and in warm cli- 
matesslack down like moistenedlime. These qualities wereexamined, 
and the whole was carefully discussed both in its scientific and 
practical aspects. One test of calorific efficacy was the quantity of 
litharge or oxide of lead which a given quantity of coal reduced to 
to the metallic state. The amount of space coal requires for stowage 
is determined by its specific gravity and the nature of its fracture. 
It was found that a difference of as much as 20 per cent. existed 
between certain varieties of coal. 





Table showing the Actual Duty, and that which is theoreticalty possible, of different Coals. 
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nearly proportional to the quantity of carbon they possess ; bitumi- 
nous coal is, therefore, less efficacious than coal consisting chiefly of 
pure carbon. A pound of the best Welsh or anthracite coal is 
capable of raising from 9} lb. to 10 lb. of water from 212 deg. into 
steam, whereas a pound of the best Newcastle is incapable of raising 
more than about 8}1b. of water from 212 deg. into steam, and 
inferior coal will not raise more than 6} 1b. into steam. Mr. Wick- 
steed gives the following table of the comparative evaporative 
powers of various coals when burned under boilers : — 


Water ‘omparative 
No. ee , evaporated | cost per 
Description of Coal. per pound of! ton in 
| coal, | London. 
——— ” 


Be 
2 jAnthracite .. .. os 
3 Best small Newcastle... .. *- « 
4 |Average small Newcastle .. .. .. o 
5 ‘Average Welsh .. .. oe 
6 ‘Coke from Gasworks ae ae 
7 |Coke and Newcastle small, } and } . 
Welsh and Newcastle mixed, } and 4 .. 
9 |Derbyshire and small Newcastle, } and 4 
10 |Average large Newcastle .. .. .. .. 
seer er 
12 (Blythe Main Northumberland.. .. .. 





_ We will now proceed to the second division of the sub- 
ject — ( oke — which, as is well known, is the residual 
carbon of pit coal after the volatile matters have been expelled 


Table showing the Economic Value 
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The evaporative powers of different coals in practice appear to be | by heat, it has a porous texture and a lustre sometimes approach- 


ing the metallic. It is a valuable fxel, producing an intense 
and steady heat and leaving but little residue after combus- 
| tion. As locomotives are prohibited from smoking, coals can only 
be used sparingly, coke is therefore generally employed in generating 
steam. This important item of expenditure appears to have received 
but little attention, for the ratios of quantity and heating power of 
coke to the coals from which it is made appear to be much the same 
as Smeaton found them more than a hundred years ago. In the 
report quoted Sir H. De la Beche and Dr. Lyon Playfair remark that 
the whole system of coke manufacture is imperfect, inasmuch as it 
allows the loss of some valuable products, such as sulphate of 
ammonia which is worth about £13 per ton ; a hundred tons of coke 
would give about 6 tons of this substance. There are also much 
heat and much hydrogen gas evo!ved during coking which are 
seldom turned to profitable use. In some ironworks the gases 
escaping from the furnaces have been utilised. There is a 
considerable quantity of pure hydrogen produced by the decompo- 
sition of the water in cooling coke. It might be worth a trial to 
determine the commercial value of collecting such products from the 
coke furnaces. 

The last process of manufacturing coke is still an open question, 
some engineers preferring hard, others soft-burnt coke. The general 
opinion inclines to hard coke, although reason would point to the 
soft as being the better fuel. The comparative term hard is under- 
stood to apply to coke from which all volatile matters have been ex- 
pelled, while soft refers to coke in which a portion of these gases is 
left. They also apply to the same vertical piece of coke in the oven 
| of which the upper part would be hard and little would be expelled 
| by further heat, whilst the lower part would be softer and 

emit a gaseous flame on being heated farther. At the 











Par Consols Mine the open burning coals are watered to give 
intensity to the heat of the furnace; this goes to prove that hydro- 
gen gas is more valuable in generating steam than has been usually 
estimated. Some of the best locomotive drivers water their coke to 
make it last longer. Steam has been introduced into the furnace to 
promote economy of fuel. The result in each case is to introduce 
water in a finely divided state into an intensely hot fire, 
which decomposes it into its equivalent of hydrogen and oxygen, 
and thus aids the evaporative powers of the fuel. Whatever benefit 
may be derived from such introduction of water arises from the 
gases evolved, and shows the desirability of retaining rather than 
expelling such gases in coking. A strong draught is required to 
promote the combustion of coke, but the least admission of air to 
spontaneously-iguited coal produces immediate conflagration. If, in 
coking, a considerable portion of these combustible qualities of coal 
could be retained, and the carbonaceous smoky portions only 
expelled, an obvious economy would result. 
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Table showing the Amount of various Substances produced by 
destructive Distillation of certain Coals. 
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Table showing the Mean Composition of average Samples of the Coals. 
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Roya Unrrep Service Instrrurion, Wairesati-yarp.—The 
council have arranged that the following evening meetings should 
take place on the dates specified below, so as to bring the discus- 
sions which are intended to follow more conveniently together, and 
thus admit of the important subjects of attack and defence, especially 
as relating to armour clad ships and forts, naval ordnance, modes of 
working heavy guns, advantages and defects of iron clad ships, &c.. 
being thoroughly examined :—Evening meetings, at half-past 
eight o'clock, Monday evening, January —— W. H. Tyler, 
R.E.).—Spithead and harbour defence. Monday evening, Feb- 
ruary 1.—(Captain E. Gardiner Fishbourne, 1t.N., C.B.)—Naval 
Ordnance.—Subject continued. Monday evening, February 15.— 
(Mr. H. D, Cunningham, R.N.)—The application of steam power to 
the working of heavy guns. Monday evening, February 29.— 
(Captain Jasper H. Selwyn, R.N.).—Armoured, or fron-clad ships : 
their advantages and defects. Monday evening, March 7.—(Mr. 8. 
Barrass.)—Stability of irop-plated ships in a sea-way, considered in 
relation to the principles of mechanics and the laws of motion. 
Monday evening, March 21.—(Commander R. A. E. Scott, R.N.)— 
Progress of ordnance abroad.—Subject continued.—American 
heavy guns. 3B. Burgess, Captain, Secretary. 14th January, 1864. 
Members have the privilege of introducing two friends, either 
ladies or gentlemen. 
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SPHERICAL STEEL SHOT. 

Mr. Bessemer has addressed the following letter to the 7imes:— 

Sir,—Under the head of “ Naval and Military Intelligence,” in 
your impression of the 14th, you have given a most interesting 
account of the experiments made with Bessemer steel spherical shots 
tired from a smooth-bored gun against a 5}inch armour plate ; their 
destructive effects, as compared with projectiles made of cast or 
wrought iron, entirely confirm the views I have so long advocated 
in vain. 

It is now just three years since I obtained a patent for producing 


ER. 


BROADWELL’S BREECH-LOADING ORDNANCE AND 


SMALL ARMS. 


FIG.3. 








cast-steel spherical shot by a peculiar arrangement of the rolling | 


mill, by means of which spherical steel shots may be made with 
rapidity aud correctness, 
ball at the International Exhibition of 1862, for the purpose of giving 
further publicity to my views on this important question ; but it is 
only after this lapse of time that a trial is made of them in England, 
although a delay of ten or twelve days, and an expenditure of £50, 
would have given as full a proof of their efficiency three years ago 
as we have to-day. Meanwhile, however, many hundred thousand 


I also exhibited a spherical steel cannon | 


pounds have been expended in building iron-plated ships, which | 


these long-neglected steel projectiles will riddle as easily as the cast 
iron shot found its way through the wooden walls of our old men- 
of-war. It is marvellous how the advantages of using such a 
material for projectiles did not force itself on the attention of every 
practical artillerist, irrespective of any efforts on my part, for there 
is scarce a schoolboy to be found who does not know that a snow- 
hall flung with great force is perfectly harmless, while a stone or 
other solid substance of equal weight would inflict a severe injury, 





simply because the snowball will fall to pieces on striking the object, | ; 


while the stone would remain entire, and, consequently, administer 
the whole force with which it was thrown. Now, the way in which 
a cast iron shot is broken and scattered in a shower of small frag- 
ments, on striking an armour plate, bears a very strong analogy to 
the snowball in the case supposed. Indeed, it must be obvious to 
every mechanical mind that when a cast iron shot is shivered to 
itoms against an armour plate, the force expended in the disintegra- 
tion of the solid spherical mass must be considerable ; and it is 
cqually clear that the force so expended is not a new force created 
for a special purpose, but is part of the original force imparted to 
the shot, and that the amount of force so expended on the shot 
inust consequently be deducted from the available force to be ex- 
pended on the armour plate, and hence the great inferiority of cast 
iron as compared with steel shots, since the latter are not crushed by 
the force of the blow. 

It is not less remarkable that while our firm have manufactured at 
Sheflield some 150 pieces of Bessemer steel ordnance for foreign 
service, guns made of this material are still untried by our Govern- 
ment, although it is well known that the strength of this metal is 
double that of ordinary iron, while such is the facility of production 
that a solidsteel gun block of 20 tons in weight can be produced from 
fluid cast iron in the short space of 20 minutes, the homogeneous 
inass being entire and free from weld or joint. 

My object, however, in addressing you, sir, is not so much to 
point out that which has not been done as to call attention to what I 
believe to be of vital importance for the future. 

Our armour plate system has certainly received a severe shock, 
and it behoves us now to see how far it ba possible to increase the 
resisting power of ships so faras to keep pace with the advances made 
by steel shot. Not longer ago than the 12th of December the fine 
ship Minotaur was launched from the yard of her builders at Black- 
wall, She was all that excellent workmanship and the best iron 
could make her, but still she was only iron. 

It has been stated that the hull of this vessel weighs 6,000 tons, and 
her 4}in. armour 1,850 tons, making a gross weight of 7,850 tons. 
Now, had the hull of this vessel been built of a material possessing 
double the strength of ordinary iron her weight might theoretically 
have been reduced to 3,000 tons, but practically it would be wise to 
estimate more liberally, so that, while we admit a double strength of 
material, suppose we only reduce the weight by one-third, this 
would give 4,000 tons of steel for the hull. Now, with this reduc- 
tion in the weight of the hull, we may employ 9in. armour plates in 
lieu of the 4}in. armour plates now employed. This would give 
3,700 tous of armour and 4,000 tons of hull, equal to a gross weight 
of 7,700 tons, or 150 tous less than the weight of the vessel as now 
constructed ; and it must be borne in mind that the resistance offered 
by the armour plate is equal to the square of its thickness, hence a 
vessel constructed in the manner proposed would bear a blow of four 
times the force that the present structure is calculated to withstand. 

These weights given in round numbers are sufficiently accurate 
to explain the principle of construction which | propose and the 
important advantages which it holds out. 

It must not be supposed, however, that such a change would 
entail any of those difficulties which attended the change from 
wooden ships to iron ones, for what 1 propose is merely to employ a 
very strong and tough material in place of a much weaker one, so as 
to reduce the weight of the ship in nearly the same ratio. Such 
artizans as are now employed can work this metal with facility ; the 
same machinery will cut and fashion it, and, indeed, all the preseut 
appliances of the iron shipbuilder will remain perfectly the same as 
at present, Already two ships are being built in foreign waters 
entirely of Bessemer steel, and the plates for a merchant vessel to 
be built in England have been ordered. It surely, therefore, would 
not be premature in our Government to investigate this subject 
most fully, for if a ship can, by the means I have pointed out, be 


enabled to carry 9-in. armour plates, we may rest assured that 


other vations will not be iong without them, 

‘Thousands of Bessemer steel projectiles are now being made for 
Russia, and from undoubted sources I learn that other orders for 
steel shots have been given to the extent of £120,000 in value. 
Have we a single ship afloat that can keep out these simple round 
steel shot fired from a common smooth-bored gun, if ever directed 
against us? This is a grave question, and demands a speedy 
answer. 

= $——SSSSSSSSS=S=EEa=—_= 


Borer Exp.osion.—On Thursday, the 7th inst., a boiler used in 
connection with an engine at a limestone pit at Darlaston-green, 
South Staffordshire, belonging to Mr. 8. Mills, one of the largest 
ironmasters in that district, suddenly exploded, end a large quantity 
of bricks were thrown into the air in various cirections. 
named George Andrews, who was standing several yards off, was 
struck on the head by one of them and killed. An inquest was 
opened on Saturday by Mr, A. A. Fletcher, the coroner. The 
engineer who was in charge of the boiler whith exploded then 
deposed that there was a leakage among the fittings at the top of the 
boiler; that the water which leaked out ran down the sides and 
accumulated between the plates and brickwork in which the boiler 
was imbedded; that corrosion was thus caused; the plates, becom- 
ing thin avd weak, had in consequence given way. lle added that 
he had more than once drawn the attention of the chief engineer to 
the leakage, and that the only answer he got was, “It would not 
hurt.” He further stated that all the valves and working parts of 
the boiler were in good order at the time of the explosion. On 
Thursday, when the inquiry was resumed, Mr. E. B. Martin, chief 
engineer of the Midland Steam Boiler Inspection and Assurance 
Company, stated that in August last, entertaining a suspicion that 
corrosion would take place in consequence of the leakage above 
referred to, he advised Mr, Mills to have the brickwork taken away 
and the boiler examined, but that three months later he found that 
his advice had not been taken. He had made an examination since 
the explosion, and found that originally the boiler was constructed 
of good iron of {ths or 7-16ths of an inch thickness, but that where 
the plates had corroded inside the brickwork the iron had thinned to 
Ath or 1-J6th of an inch. He had no reason to suppose that undue 
pressure or heating of the plates had caused the explosion, but, on 
the contrary, he attributed it entirely to the corrosion. Witnesses 
were called with a view of showing that the boiler burst owing to 
the neglect of the engineer to let off the steam, but eventually the 


jury returned a verdict of manslaughter against both Mr. Mills and 


William Whitehouse, the principal engineer. 


A man | 








§ Tue first part of this invention (a communication to Mr. Brooman 
from\L. W. Broadwell) consists in an improved breech block or 
vent piece for ordnance, and is an improved method of working the 
same. 

Fig. 1 is a horizontal section of the breech end of a cannon, with 
the improvements applied thereto, Fig. 2 is a transverse section, 
showiug the face of the breech block, and Fig. 3 is a side eleva- 
tion. A horizontal chamber or aperture is made through the 
breech at right angles to the bore, and slightly tapering on the 
rear side. In this chamber is fitted a breech block A sliding on ribs 
in the chamber, and with a passage B therein of the same diameter 
as the bore, through which passage the charge is inserted, the block 
A baving been partially withdrawn for that purpose, as about to be 
described. «a, a, is a double-ended eccentric lever attached to 
the block A by a pin 5. When it is desired to open the breech 
for the insertion of a charge, the lever a must be moved round 
forward upon the pin 6 until it occupies a position at right 
angles to the bore of the gun; in this movement the eccentric ends 
of the lever bear against the side of the gun on each side of the 
chamber, and the block A is thus released and slightly withdrawn 
from its chamber ; it may then be pulled out by a handle f until a 
set pin c moving in a groove c! comes against a shoulder d, when the 
passage b will be in a line with the bore of the gun, and the charge 
may be inserted through the continuation C of the bore and the 
passage Bb. ‘l'o close the breech after the charge has been inserted, 
push back the breech block A into its chamber until the ends of the 
lever acome in contact with the side of the gun, then move the 
lever back upon the pin J into the position shown in Fig. 1, where 
it is held by a spring catch A; in this backward movement of the 
lever the eccentric ends thereof take under projections e on 
the side of the gun, and force the block A into position for 
firing ; i is a cavity or recess in the block A behind the breech 
chamber, in case the force of the explosion should, in time, cause 
the block to yield at that part where it has no support. ‘To lighten 
the block portions are removed from the solid part thereof, as shown 
at D. 

The invention also consists in the employment in ordnance of an 
expanding ring or gas valve x fitted in a chamber in front of the 
breach block A; & is a ring or washer of copper or other suitable 
material placed in the block A behind the ring n, and forming a 
bearing thereto ; the ring & is slightly undercut at 0, for the purpose 
of admitting the gas produced by the explosion, which reacts and 
forces the rim of the ring & forward against the face of the ring or 
valve n, which is thereby expanded in its chamber, and effectually 
prevents the escape of gas at the breech ; p is an internal projection 
on the ring or valve n to impart greater strength thereto, and & is a 
flange to prevent its being forced too far into its chamber and break- 
ing the contact between the two rings and m when the breech is 
closed andthe gun ready for firing. 

Fig. is a horizontal section showing a modification of the 
arrangement before described. Instead of the charge being inserted 
through a continuation of the bore, it is inserted through an aper- 
ture C into a chamber B in the breech block A; first the projectile 
| is placed in the chamber Bb through the aperture C, the block 
is then moved sideways, as in the arrangement previously 





| described, until the chamber B comes exactly opposite the bore of 
the gun; a rammer is then pushed through an opening S and forces 
| the projectile out of the chamber B into the breech end of the bore; 
| the block A with its chamber B is next moved back into its original 
| position, the charge of powder is inserted in the chamber B, and the 

same operations are repeated as for the projectile, the block A is 
| again returned, and the piece is ready for firing. The other parts 
| of the gun are the same as in the previous arrangement, and similar 
| letters refer to similar parts. 

Figs. 5 and 6 represent another modification. In this case the 
charge is put in through the side of the gun and into a chamber B 
in the block A. The block A is then withdrawn sufficiently to 
bring the projectile in a line with the bore of the gun, when it is 
pushed into it by a rammer worked through au aperture 8S. The 
cartridge is then placed in the chamber B without moving the 
block A, as in the previous case, and is also pushed into the gun by 
means of the rammer, the block is then shoved home, and the gun is 
ready to be fired. The expanding ring or valve n, or the washer &, 
may be dispensed with in any of the arrangements. Or instead of 
the expandiug ring or valve » being of the construction represented 
in Figs. 1 and 4, it may be conical, as shown in Fig. 6*; in this 
arrangement it is preferred to dispense with the washer 4, and to 
recess the bluck A, as shown. In guns of large calibre especially, 
the ring x may be dispensed with, and the undercut copper bearing 
depended upon to make the gun gas-tight, as shown in Fig. 6. 





INSTITUTION OF CIVIL ENGINEERS. 
January 12, 1864. 
J. R. McCuean, Esg., President in the Chair. 


Tue President delivered an address, on taking the chair for the 
first time since his election. It was resolved that this address should 
be printed and circulated with the minutes of proceedings. A dupli- 
cate copy of the entire address will be issued shortly, in lieu of the 
usual abstract. 

The r read was “On the Closing of Reclamation Banks,” by 
Mr. J. M. Heppel, M. Inst. C.E. 

The chief objects of the paper were to bring clearly into view the 





circumstances which determine the velocities of influx and efflux, 
and consequent scour, attendant on the closing of embankments for 
reclaiming land from the sea, or a tideway, and constituting the chief 
difficulty to be overcome in executing such works. 

It was shown how, by an easy geometrical process, curves might 
be constructed, which would indicate correctly the difference of the 
levels of the exterior and interior water surfaces, at any given 
interval of time from low water; the data for their construction being 
the rise of the external tide water, the areas of the interior surface 
at the several successive levels, aud the width of opening through 
which the flux and reflux took place. 

It was contended that, in most cases, it would be better, and a 
safer practice, to determine in the first instance, by such means, the 
requisite width for the final closing place, and to construct it in such 
a way as to insure its capability of resisting the scour to which it 
would become exposed, than to leave the closing arrangements till 
the banks had already advanced so far as to have given rise to con- 
siderable outward and inward current; as it was argued that, if this 
were done, the carrying up of the banks to each side of such final 
closing place be effected with ease and certainty ; and the preparations 
for final closing having been made from the commencement, could 
also occasion no unforeseen difficulty; and that thus the whole 
operation would be brought more within the province of precise 
calculation, and adaptation of means to the required end, than 
according to present practice it usually was. 

Enaines witnouT Bep Puates.—lIf it cost money to carry weight 
in a steamship, then every unnecessary pound of iron, whether in 
the engine, hull, or elsewhere, is a constant source of expense. 
Some engine builders are apparently under the impression that an 
engine requires a certain amount of cast iron to keep it down in its 
place, and they pile on metal by the ton, regardless of its fitness or 
utility. The engines of the new gunboats and sloops-of-war in the 
navy have iron framing which would answer for steam trip- 
hammers of the largest class. In the engives of the Puritan and 
Dictator we have observed a novelty which is sufficiently important 
to warrant notice. These engines have neither bed plates nor 
frames, properly speaking. ‘The duty borne by these details usually 
found in other engines, is transferred to light but rigid wrought iron 
kelsons, or bulkheads, running athwart-ships. The entire machinery 
is upheld and retained in place by these kelsons ; girders they are in 
reality, for while they carry the engines they also form a chord to 
the arc of the ship’s bottom, and materially strengthen the hull. The 
absence of bed plates dispenses with at least 40 tons of iron, in round 
numbers; for these details and their appendages would, with 
engines of the usual construction, weigh that amount, while the 
ahsence of heavy cast iron frames is also a source of great advantage. 
This is particularly the case in a vessel of war, where every pound 
of extra weight is a positive injury, increasing the draft, the load, 
and adding to the labour of the ship in a sea-way. The cylinders 
are bolted directly to the wrought iron kelsons mentioned pre- 
viously, and the power exerted within them is transferred to a 
short rock-shaft, supported on vertical pillow blocks, bolted and 
braced firmly to the same kelsons: beyond this arrangement there is 
no other. Cumbrous and heavy frames which interfere with a 
thorough inspection of and access to the machinery, aud massive bed 
plates, are both wanting, and the other details of the engines are 
equally sound from an engineeriug point of view. ‘These improve- 
ments are important ones, and might be observed to advantage in 
the construction of other engines than those intended for war ships. 
Captain Ericsson is certainly entitled to much credit for the simple 
yet admirable plan of these engines. If they obtain a commensurate 
piston speed, they will certainly make the Dictator and Puritan what 
it is claimed they will be—the fastest war-vessels in the world.— 
Scientific American. 

Perrotecm AND Hypro-Carson O1ts ror GrNERATING SreamM.— 
Three chief engineers of the Federal Navy, Messrs. Wood, Whipple, 
and Stimers, have been investigating, by actual experiment, the 
process of using hydro-carbon oils for the generation of steam, by 
the method and process of Messrs. Shaw and Linton, of Phila- 
delphia. This commission made a series of careful experiments, 
extending over a period of five months, which has proven. highly 
satisfactory. From their report we extract the following —* The 
volume of flame was so great as to pass eutirely through the tubes 
of the boiler, and heat the smoke-pipe red-ho: for several feet from 
the base, in consequence of which the maximum amount of com- 
bustion and evaporation was not reached in the use of petroleum. 
The evaporation in favour of petroleum was 103 per cent., as shown 
by the report; the same boiler being used with the best anthracite 
coal, and under precisely the same conditions, “ The time of gene- 
rating steam from water of equal temperature to 20 1b, pressure 
above the atmosphere was, for the oil, an average of 23 min., and 
for the coal 60 min.; or, in favour of the oil 1143 percent. The 
time from full operation for the complete extinguishment of the fire 
in the use of oils, was about 16 sec. One of our iron-clads or naval 
steamers, by its successful use as suggested in the experiments 50 
far as tried, would be enabled to keep the sea under steam three 
times as long, with less labour aud greater convenience as compared 
with the use of coal, equal weights of each on board being con- 
sidered.” These advantages, as set forth in this report, are very 
great, and if true a complete revolution in the mode of generating 
steam will be the result. A company is now being formed in this 
city for the purpose of applying this method of generating steam to 
a large ocean steamship. 





Jan. 22, 1864. 
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BARNARD, BISHOP, AND BARNARD’S LAWN MOWING MACHINE. 





Ix constructing lawn mowing machines in which two drums are 
employed, according to the invention of Messrs. Barnard, Bishop, 
and Barnard, of Norwich, the drums are made loose and free to 
revolve on the drum shaft, and two ratchet wheels (or other equiva- 
lent contrivance) are fixed fast on the shaft; these ratchet wheels 
are acted on by palls attached to the drums in such manner that when 
the machine is moved forward the drum shaft revolves, but when the 
machine is drawn backward the drum shaft remains stationary. By 
this arrangement the levers hitherto used for engaging or disengaging 
thedrum from itsshaftare entirely dispensed with. Anordinary ratchet 
and spring pall may be used, but it is preferred to make the palls 
silent in their action, for which purpose ‘here is attached to them a 
spring embracing the shaft, so that, when the machine is moved 
forward, the pall is brought into contact with the ratchet wheel, and 
retained there; but when the machine is drawn backward, the 
palls are lifted, and kept out of contact with the teeth until the 
forward motion is re-commenced, when the palls again come into 
action. 

To communicate motion from the drum shaft to the spiral cutters 
tie patentees employ a friction wheel on the drum shaft, acting 
upon an intermediate friction wheel (having by preference an india- 
rubber periphery) to which there is attached a similar wheel, but of 
a different diameter ; these wheels are carried on a stud fixed ina 
radial arm attached to the side frame of the machine on the drum 
side, and free to move up and down, and in the direction of its 
length, in order that it may adjust itself between the wheel on the 
drum shaft, and a small friction pinion on the shaft which carries 
the cutters. This gearing is enclosed in a suitable case to protect it 
from dirt or injury. 

Part of these improvements is also applicable to lawn-mowing and 
rolling machines having only one drum, in which case the drum 
may be made fast on its shaft, and the intermediate wheels be made 
to rise out of contact with the drum wheel, when no motion of the 
cutters will take place. 

Fig. 1 is a side view, and Fig. 2 a plan view, of so much of the 
machine as is necessary to show the nature of the improvements 
therein; Fig. 3 is an end elevation, and Fiz. 4 a section, showing 
the arrangement of the drum and drum shaft, when an ordinary 
pall and spring are employed ; Fig. 5 is an end elevation, and Fig. 6 
a section showing the drum and drum shaft fitted with the silent 
palls; Fig. 7 is a plan (partly in section) showing the wheels j, k, 
and the radial arm m and stud /; Fig. 8 is a side view of the radial 
arm m. 

a, a, are the drums which run loose upon the shaft b; c, c, are 
ratchets fixed on the drum shaft }; d, d, are palls, one of which is 
centred on each of the drums a, a, and kept in contact with the teeth 
of the ratchet wheels by springs e, e; the teeth of the ratchet wheels 
being set in such directions that, when the machine is moved for- 
ward, the revolution of the drums a, a, by means of the palls and 
ratchet wheels, gives motion to the revolving cutters. When the 
machine is drawn backward the palls will slip over the teeth with- 
out turning the shaft; the cutters will, therefore, remain stationary. 
With the foregoing arrangement of palls, however, a certain amount 
of “clicking” noise will be made in drawing the machine back- 
ward; to prevent this an arrangement, shown in Figs. 5 and 6, is 
employed, which renders the palls and ratchets silent iv their action. 
Each of the palls d, d, is formed with a tail, having a projecting 
stud 7, which is acted upon by a spring g, which spring clips the 
spring 6 with sufficient force to create friction enough to move the 
pall into and out of gear with the ratchet wheel. 

The action is as follows :—When the drums turn in the direction 
of the arrow, that is, during the forward motion of the machine, the 
stud in the tail of the pall will be pressed against the left-hand side 
of the spring, which, by the resistance arising from the friction on 
the shaft, will keep the point of the pall in gear with the teeth of the 
ratchet wheel, when, by drawing the machine backward, the drum 
revolves in an opposite direction, the stud on the tail of the pall is 
pressed against the right-hand sid» of the spring, by which means 
the pall will be lifted and held out of contact with the ratchet wheel, 
until the motion is reversed. 

Motion is given to the revolving cutters by the following arrange- 
ment:—Upon the shaft b is fixed a friction wheel g!, made (by 
preference) of cast iron. A similar but smaller wheel h is placed 
on the shaft i of the revolving cutters. Between these two wheels 
is placed a friction wheel (which may be advantageously covered 
with india-rubber) ; this third wheel is of a diameter rather greater 
than the distance between the peripheries of the wheels g! and h. 

By this arrangement the revolution of the wheel g! in the forward 
motion of the machine will drag down the intermediate wheel, so as 
partially to jam it between the wheels g' and /, and thus [give 
motion to the cutters. The greater the resistance of the cutters, the 
tighter will the intermediate wheel be jammed between the wheels 
y' and h, aud the driving power correspondingly increased. On the 
contrary, if the machine be moved backward, the revolution of the 
Wheel g' will lift the intermediate wheel out of contact with the 
wheel 4, and consequently no motion will be given to the cutters, 
lhe foregoing arrangement of a single intermediate wheel, although 
oe i will be readily understood by what is about to be 

scribed, 

Instead of a single intermediate wheel two are shown in the illus- 
te- (forming a compound wheel), placed side by side ; the one j 
caring against g!, the other & bearing against h. The wheels 7 and 
& which are united together, being of different diameters, enable a 
Poe speed to be given to the cutters than when a single interme- 
mer o wheel is employed. To render the compound intermediate 

heel j, k, more steady in its action, it is carried by a stud J, fixed 
on an adjustable arm m attached to the side frame of the machine, 
as shown in ligs. 7 and 8 
— gearing is enclosed in a suitable case to protect it 

: and injury. 














INSTITUTION OF CIVIL ENGINEERS IN 
IRELAND. 


Tue above society held one of its general meetings on Wednesday 
evening, the 13th inst., in the Museum Building, Trinity College. 
C. Vignoles, Esq., C.E., president of the Institution, occupied the 
chair, The attendance was large, owing to the anxiety to hear the 
opening address by the distinguished president. 

The President, who was received with loud applause, thanked the 
members of the Institution for the undeserved honour which they 
had done him in placing him in the chair after such distinguished 
predecessors, more particularly as his avocations had taken him 
away so frequently, and for such lengthened periods, from this 
country. In general the success of such institutions depended not 
so much upon the individuals who held the office of chairman, which 
was but temporary, as upon the secretaries. In this respect it was 
impossible for them to be better served, inasmuch as they had for 
their secretaries two as practical and scientific men as any that he 
knew of connected with an institution of the kind. Sir Richard 
Griffith and Mr. Mullins, in their recent addresses to the society, 
had so exhausted the history of engineering and of public works 
in this country that very little was left for him to say on the 
subject. With respect to the system of engineering carried on some 
forty years ago in this country, he could not but feel that there was 
too much of the Government element in it, and scarcely sufficient 
freedom of trade, if he might use the expression. In a word, it was 
too exclusive. A great change for the better had, however, taken 
place, of which the progress and prosperity of that Institution might 
be regarded as a satisfactory proof. Having briefly referred to the 
excellent mapner in which the Institution was constructed, and 
thanked the authorities of Trinity College for the valuable assistance 
and support which they had afforded it, he referred in high terms of 
eulogy to the engineering school, which was so ably managed by his 
friend Professor Downing. He had himself derived considerable 
benefit from that school, as some of his ablest and most efficient 
assistants had received their education therein, and it would always 
be hia pride and pleasure to promote and advance, as far as he could, 
any gentlemen who were recommended to him by, and carried the 
testimonials of Professor Downing and the other Professors 
of the College. He had also to thank Professor Haughton 
for the many benefits he had conferred on the Institution, 
and particularly for the very liberal accommodation which 
he had provided for the council and members generally. It gave 
him much pleasure to learn that the Institution had been established 
on a principle which enabled them to include the members of cog- 
nate professions, viz., architects and manufacturers connected, 
directly or indirectly, with engineering. At an early period of 
the history of engineering architects and engineers were inter- 
changeable terms; and, even in his own recollection, there were 
often struggles between architects and engineers as to who are to be 
the proper builders of bridges. In the late competition for bridges 
in London some of the finest designs, as far as the eye was 
concerned, were produced by architects; but, at the present day, 
usefulness was so much more prized than ornament that the archi- 
tects did not occupy so high a place as formerly. At the same time, 
he might mention that one of the finest bridges in Dublin was 
built by an architect, and that under circumstances of no 
small difficulty. Those who know the history of Essex 
Bridge would remember that the architect of it introduced the coffer 
dam for the first time in the United Kingdom, that method having 
been invented by the French engineer, Labeyle. Mr. Vignoles 
then suggested that the young engineers should take every oppor- 
tunity of bringing a record of their own works before the Lustitution, 
and of describing the details of important undertakings with which 
they might be connected. In doing so they should not indulge iu 
fine writing, but state the facts clearly, concisely, and graphically, 
leaving them as a text on which useful discussions would arise. 
Having offered some further advice to the younger members of the 
profession on this subject, the President referred to the improvement 
which had taken place in Ireland during the last thirty years. The 
Lord Lieutenant, in the course of a conversation which he had with 
him recently, stated that he considered it a matter of great import- 
ance that people in this country should turn their attention to some- 
thing more than agricultural pursuits, and that he considered 
engineering in all its branches was one of the best guides to be 
adopted by those who desired to aid in the improvement of Ireland. 
The improvement which had already taken place was enormous, 
and had progressed not merely pari passu with that of other 
countries, but in a much greater degree. He thought that 
he could trace in the whole history of Ireland during the 
iast 50 years the influence of engineering in its development 
and progress. The Under-Secretary, Major Larcom, himself a dis- 
tinguished engineer, confirmed the remark of his Excellency in a 
conversation which he (Mr. Vignoles) subsequently had with him. 
In fact, as the Lord Lieutenant said, engineering and farming must 
go hand in hand. He would not refer to the stormy field of politics ; 
but this he might say, that the peace and quietness of a country were 
the best and safest securities for its improvement—that tranquillity 
was necessary to cause capital to flow into the country, and to 
encourage men of science and practical men to devote their 
abilities and energies to the development of its resources. The 
President then referred briefly to the history of engineering science. 
In the earliest times the soldier and military engineer was not 
only civil engineer, in the modern sense of the term, but com- 
bined in himself many other professions. Two centuries ago, in 
France, the illustrious Richelieu said it was necessary that a special 


| school of engineering should be established, with a view to the 


internal improvement of the country, and he accordingly 
founded a school, from which many learned and distinguished men 





had proceeded. As a general rule, French engineers were too theo- 
retical, and were deficient in practical knowledge. The engineer of 
a great work in France scarcely ever went out of his cabinet. He 
received a report from an engineer next to him; that engineer 
received a report from another. This system was carried still further 
down, until the whole of the practical part of it seemed to emanate 
from the man called the conductor of works—a person who, in rank, 
would correspond with a sergeant in the army, or a foreman; but 
these were, in fact, the most practical and intelligent men in the 
country. The same system was pursued in Germany, Austria, 
Russia, and Spain. He held that the essence of the business of a 
chief engineer was, that he should notonly be able to design a work, 
but a judge of the construction in every detail. Ile hoped the 
engineers of this country would never abandon their own system 
for the Continental one, and that all his hearers would ever bear in 
mind that engineering, as applied practically, must be learned on 
the ground and in the workshop. Mr. Vignoles then re- 
ferred to the progress of engineering in Ireland. From the peculiar 
circumstances of the country forty years ago, the Board of Works 
had necessarily to take a lead and to make a great number of ap- 
pointments. This was distasteful to the public, and it was probably 
in a great measure owing to that feeling that the lines of railway 
laid out by the Government had not been those followed by private 
individuals. In Francea different system prevailed, the lines being 
not only constructed on the plans laid down by the Government, 
but mainly by their assistance. On the whole, however, the French 
lines, though they were more equally distributed through the 
country, did not pay as well as the English railways, which were 
constructed solely by private enterprise. He particularly wished 
to impress upon all young engineers the axiom that, in 


Great Britain, the success of an engineer was merely de- 
pendent on the success of his work as a commercial 
speculation. It was in vain for a man to say that he had 


constructed a grea work like the Thames Tunnel, or a great ship 
surpassing anything seen before. He might gain fame, but if his 
works did not pay he would not advance in tho way in which engi 

neers expected to advance in this country, The progress of engi- 
neering in Ireland has been greater than in any country he knew of 
in proportion to its extent and capital. 1t was not more than twenty- 
five years since Dr. Lardner la:: down in the halls of that College 
that it was impossible for a steamship to cross the Atlantic, and 
impossible for a railway to go round acurve of less than half a mile 
radius; although, at that very time, there was a curve on the 
Dublin and Kingstown line, at Monkstown, not more than one- 
third of a chain in ratius. We had now nearly 1,700 miles of rail- 
way in this country, and there was scarcely a port or town in 
Ireland where some improvements were not effected, or in progress 
by private enterprise. ‘T'o him the improvement which had taken 
place almost seemed as if wrought by magic. Every time he came 
back to Ireland, at distant intervals, he was astonished at the im- 
provements which he saw in every part of the country, and all of 
which he could trace to some part of engineering. The President 
then referred to the great improvements in lighthouses which had 
been suggested and carried out by Mr. Stoney and Mr. Cotton, to 
the admirable keel-buoys invented by Mr. Stoney, which had 
excited so much interest in London, and to the successful manner 
in which that gentleman had constructed concrete walls, by using a 
cement capable of resisting sea water. Ie referred to Mr. Brett's 
successful contest at Arklow with the sands that threatened to 
close up the harbour, contrasting it with the failure of similar 
operations at Bayonne; and having paid a graceful tribute to the 
abilities and character of the late Mr. Barry Gibbons he spoke, in 
terms of admiration, of the process by which Mr. Hudson had suc- 
ceeded in consolidating and compressing peat for fuel. ‘he drain 
on our coal fields was now so great that he thonght not more than a 
generation would pass before coal would be sold at the pit’s mouth 
many shillings a ton dearer than at present, and if Mr. Hudson 
could now sell compressed peat at 8s. Od. a ton, and make a hand- 
some profit, what might not be realised from that source when coal 
became scarcer and dearer? We had in Ireland two and a half 
millions of acres of bog, covering one-fourth of the area of Ireland, 
available for fuel. Mr. Vignoles again eulogised the engineer- 
ing school of ‘I'rinity College, and stated that he had twenty 
Irish engineers working as his assistants in Spain, many of whom 
had been educated in that college, and all of whom ac- 
quitted themselves satisfactorily. In Russia, Austria, Canada, 
and South America, he had heard most gratifying accounts of rising 
young engineers who had taken out their diplomas in that engineer- 
ing school. He might mention, as successful Irishmen, Mr. 
Hamilton Kenealy, who was largely employed by Government in 
the construction of public works in Canada; and a relative of his 
own, young Sheilds, who was one of the best authorities on iron- 
works in London, and was constantly consulted on that subject. 
Allthe details of the ironwork of the great monument about being 
erected to the memory of the late Prince Consort, and which had 
been designed by an architect, had been checked over and settled 
by Mr. Sheilds, an Irish engineer. He mentioned also Mr. Boyle, 
who had distinguished himself in India both as a civil and a mili- 
tary engineer, having defended a fort against vastly superior num- 
bers, for which feat the Government had given him a grant of 
£1,000 a year. In conclusion, he pointed out the great field which 
was open to engineers, and particularly in imatters relating to agri- 
cultural improvement—such, for example, as drainage and irrigation. 
There was no greater field for enterprise than irrigation in Spain, 
where thousands of acres of naturally fertile soil languished and 
became barren from want of water. Young Kincaid, who was with 
him in Spain, was at present engaged in a project for irrigating 
25,000 or 30,000 acres in Spain; and that this was no chimera, they 
would see from the fact that there was a company now in London 
in connection with which Mr. Fairbairn and Mr. Bateman, two of 
our most eminent engineers, had so successfully carried out the 
improvement of land by drainage and irrigation, that the company 
would realise a profit of half a million of money on a capital not 
exceeding £100,000. 

At the conclusion of the President’s address a vote of thanks 
was passed, on the motion of Mr. Stoney, seconded by Mr. 
Mullins. 

‘The meeting then separated. 








Trarric Receirs.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 9th of January, on 
11,082 miles, to £524,361, and for the corresponding week of last 
year, on 10,706 miles, to £483,543, showing an increase of 376 miles 
and of £40,818 in the receipts. The gross receipts on the following 
fourteen railways amounted in the aggregate, on 7,802 miles, to 
£416.560, and for the corresponding week of 1863, on 7,616 miles, 
to £387,313, showing an increase of 186 miles and £29,247 in the 
receipts. ‘The increase on the Caledonian amounted to £2,054; on 
the Great Eastern to £947 ; on the Great Northern to £4,049 ; on the 
Great Western to £3,626; on the Lancashire and Yorkshire to 
£4,043 ; on the London and North-Western to £7,180; on the Lon- 
don aud South-Western to £902; on the Manchester, Sheffield, and 
Lincolnshire to £886; on the Midland to £2,296; on the North 
British to £848; on the North-Eastern to £3,45/; and on the 
South-Eastern to £205.—Total, £30,493. But from this must be 
deducted £373, the decrease on the Great Southern aud Western, and 
£873 on the London, Brighton, and South Coast, leaving the increase, 
as above, £29,247. The goods and mineral traffic on those lines 
amounted to £234,948, and for the corresponding week of 1863 to 
£214,646, showing an increase of £20,302. The receipts for passen- 
gers, parcels, &c., amounted to £181,612, against £172,667, showing 
an increase of £8,945. The traffic receipts on sixty-threo other 
lines amounted, on 3,280 miles, to £107,801, and for the correspond- 
ing week of last year, on 3,090 miles, to £96,230, showing an in- 
crease of 190 miles and of £11,571 in the receipts. The total 
receipts of the past week show a decrease of £16,459 as compared 
with those of the preceding week, ending the 2nd of January, and 
as compared with the corresponding week of last year a considerable 
increase in the trade of the country. 
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NOTES ON SOME RECENT DISCOVERIES IN 
ELEMENTAL PHYSICS. 
By J. C. Dyer. 


I swaLL precede the comments I have to make on the said dis- 
coveries by a few remarks and citations relating to the points 
mooted in them, viz., Heat and Force. The nature and action of 
heat, considered either as a material element or only as “ molecular 
motion ” excited by moving forces, are questions that bave been 
discussed, from the earliest times, without arriving at any settled 
“theory of heat.” Among the many philosophers who have taken 
opposite views of the entity and of the non-entity of heat, the earliest 
and clearest views of the former theory are given by Boerhaave, and 
of the latter by Bacon and Boyle. Boerhaave maintains that “ heat 
or fire is a body suigeneris, unalterable in its nature and properties ; 
not producible de novo from any other body, nor capable of being re- 
duced into any body, or ceasing to be heat. This heat or fire is diffused 
inall parts of space, whether void or possessed by bodies, but in itself is 
perfectly latent or imperceptible, and is only discoverable by theeffects 
it produces among, or in connection with, bodies.” On the other 
side, Bacon, in his “ De Fanna Callidi,” says that “ heat is only an 
expansive and undulatory motion in the particles of the body, by 
which they tend towards their circumference and upwards.” In the 
treatise of Boyle, “On Heat and Cold,” he states that “heat is the 
production of mechanical force, in proof of which he relies mainly 
on the experiment of heating a bar of cold iron by hammering it 
rapidly on an anvil.” 

Among the many essays and experiments of later authors nothing 
has been adduced in support of the positive or negative theory of 
heat at all more conclusive on the nature of heat than what appears 
in the works of the authors above cited. Yet the experiments of 
Dr. Black strongly sustained the existence of heat as a material 
elemeut, while those of Count Rumford seemed strongly to favour 
the mechanical theory of heat. So many conflicting views and ex- 
periments have been offered of late years on the subject that a solu- 
tion of the question at issue seems as much called for now as it was 
in the days of Boerhaave, Bacon, and Boyle. Indeed, some anoma- 
lous cases have appeared that seem to conflict with both the positive 
and negative theories; but the phenomena adduced are inter- 
preted more clearly on the former than on the latter theory. 

I have offered, in former papers, what seem fair solutions of the 
points raised against the materiality of heat by the experiments of 
Count Rumford and of Dr. Joule, and I now proceed to notice the 
more recent expositions that have appeared in support of the “‘ Force- 
Heat Theory.’ 

At the last meeting of the British Association, Newcastle, August, 
1863, the President, Sir William Armstrong, in his inaugural 
address, appears to have assumed some physical laws, deduced by 
him from well-known facts; but which seem to demand inquiry 
before acceptance as such laws. ‘lhe author’s eminence asa scien- 
tifle engineer, as well as his bigh position on delivering the address, 
will command great deference and respect for his dicta therein set 
forth. But neither high names nor high places should stand in the 
way of candid inquiry into the soundness of doctrines when thus 
imposingly addressed to the public. On the phenomena of heat and 
foree we have still but the glimmer, and no clear scientific light for 
defining the nature of those potent agents in their reciprocal 
action. I shall, therefore, offer some remarks on the pas- 
sages in that address, which I hold to be indefensible, on the 
grounds therein stated, or at least so obscure as to require elucidation. 
The portions of the address on which m to comment are the 
following, viz :—‘* Coal is the embodiment of the power originally 
derived from the sun. ‘That pencil of solar radiation which is 
arrested by our planet—and which constitutes less than the two 
thousand millionth part of the energy sent forth from the sun— 
must be regarded as the power which enabled the plants of the car- 
boniferous period to wrest the carbon they required from the oxygen 
with which it was combined, and eventually to deposit itasthe solid 
material of coal.” . . . . “And thus we are now enabled to 
utilise the power originally derived from the luminous centre of our 
planetary system. Our present knowledge of the mechanical 
energy of heat shows that we realise in the steam engine only a 
sinall part of the thermic effect of the fuel consumed. Engines 
in which the motive power*is excited by the communication 
of heat to fluids in the aeriform condition are all based 
upon the principle of employing force, to generate sensible heat to 
the exclusion of latent heat, which is only another name for heat 
which has taken the form of unprofitable motion among the particles 
of the fluid to which it is applied. It isa reasonable supposition that the 
sun was at that time in the act of receiving a more than usual acces- 
sion of new energy, and the theory which assigns the maintenance 
of its power to cosmical matter plunging into it wth that prodigious 
velocity which gravitation would impress upon it as it approached to 
actual contact with the solar orb, would afford an explanation of 
the sudden exhibition of intense light in harmovy with the know- 
ledge we have now obtained that arrested motion is represented 
by equivalent heat. Telescopic observations will probably 
add new facts to guide our judgment on this subject, aud, taken in 
coujunction with terrestrial magnetism, may enlarge and correct our 
views respecting the nature of heat, light, and electricity. Much as 
we have yet to learn respecting these agencies, we know suflicient 
to infer that they cannot be transmitted from the sun to the earth, 
except by communication from particle to particle of intervening 
matter. Viewed in this light, matter is not merely a thing subject 
to force, but is itself composed and constituted of force. The 
dynamical theory of heat is, probably, the most important discovery 
a the present century.” 

The mechanical forces called into action by the agency of heat 
have given rise to a wide range of speculative philosophy. Hitherto 
the most searching inquiries have failed to place in a clear light the 
links of cause and effect in the production of sensible heat, and the 
elastic forces thereby generated. 

These phenomena have received many conilicting interpretations. 
The points at issue are, Is heat the parent of force, or force of heat ? 
‘lhe dynamical theory of heat asserts the latter—the former rests on 
the assumption of a calorific element. Heat, therefore, must be held 
to be something or nething, as an active agent or a non-entity. This 
simple question remains for solution as best we can. 

We find in the above citations that “solar radiation was originally 
arrested and enabled the plants to”"—grow, just as they do now 
when — with heat aud moisture. The act of radiating or 
flying off implies ‘ matter in motion,” and those rays must thus be 
material, both from the fact of their coming hither and from that of 
their being arrested and appropriated by the plants. Farther on it 
is stated that, “much as we have yet to learn respecting these 
agencies, we know sufticient to infer that they cannot be transmitted 
from the sun to the earth except by communication from particle to 
particle of intervening matter.” This would seem a clear admission 
that solar rays so transmitted are material rays, and therefore 
material heat, for they are identical with sensible heat. 


Again, ‘our present knowledge of the mechanical energy of heat 
shows that we realise, in the steam engine, only a small part of the 
thermic effects of the fuel consumed.” Now the energy of heat must 
needs be that exerted by matter, for a non-entity implies deadness 
and utter inaction. “ Engines in which the motive power is excited 
by the communication of heat to aériform fluids are all based on 
the principle of employing force to generate sensible heat, to the 
exclusion of latent heat, which is only another name for heat which 
has taken the form of unprofitable motion, among the particles 
of the fluids to which it is applied.” 

This asserted principle of employing force to generate sonsible 
heat is clearly unfounded, for such force is never employed to 
generate sensible heat, as asserted in the cases cited, or in 
any case except by compression. But if he meant that 
“chemical force” is employed, that would be to admit 
the latent heat doctrine, just as it was expounded half a cen- 
tury ago by Dr. Black, Crawford, Irvine, and others, and 


which rests on the well-known mutations of heat, reciprocally from # 





the active or sensible state into its inactive or neutral state in bodies 
The changes of heat from sensible to latent, and wice versa, can 
hardly require any elucidation of the chemical action attending 
them. But Sir William Armstrong says that “latent heat is only 
another name for heat that has taken the form of unprofitable 
motion among the particles of the fluid to which it is applied.” 
Now, as we have no knowledge whatever of any such motions 
among the particles of the fluid—save those implied by the chemical 
changes of their constituent parts—the allegation that heat takes 
the form of such motions is wholly gratuitous, having neither facts 
nor analogies to sustain it. It is said, too, that the heat is commu- 
nicated to excite the motive power; if so, then something must be 
communicated, and this we know is sensible heat. 

Sir William adopts the dogma of falling meteors upon the sun as 
the source of effluent heat from its surface to the earth. This sup- 
posed origin of the sun’s heat was set forth as a new discovery 
some years ago, in a lecture delivered at the Royal Manchester In- 
stitution, by Professor Nichol, and published in the local papers at 
thetime. I then submitted some considerations in disproof of such 
hypothesis to account for solar radiation. On that occasion my 
words were :—‘ I propose to show the entire fallacy of the ‘ Force- 
Heat Theory,’ as the source of the sun’s heat which comes to us 
here on earth. The laws of moving force demand the contiguity 
of matter with matter, or the actual coutact of material substances 
for the transmission of force, or of its effects, from place to place. 
Now if heat be not a material substance, it cannot be transmitted, 
since the lack of entity implies the absence of motion, or action of 
any kind. But as heat from the sun can only be from its action on 
contiguous matter, shown by its temperature, it follows that to reach 
the earth and to transmit his genial rays hither, there must be a 
continuity of substantial matter through the entire space between 
the sun and the earth, and this is simply not the fact, unless it be 
asserted that the action of heat, viz., high temperature, is in fact 
continued through the medium of a subtile ether, which fills the 
space between us and the sun; but this ether does not possess, and 
therefore cannot transmit, such high temperature, for so far as we 
know, intense cold prevails in the highest regious visited by 
aéronauts. Besides, if a subtile ether do exist, it must, from its 
extreme rarity, be incapable of transmitting the physical force, 
assumed to equal that expended by the falling meteors on the sun. 
Again, if the intervening space be in fact filled with an 
elemental substance, why not call it the calorific element, or 
heat ? as I have elsewhere* aimed to prove it to be, and thus 
the source of the sun’s heat and its diurnal transit to us, is of simple 
explanation and easy comprehension ; but this would be to deny and 
disprove the ‘ force-heat doctrine.’ I simply mean to deny that the 
heat which comes to us from the sun can be derived from the sup- 
posed force of falling meteors; and if such an origin of heat—i. e., 
temperature—were to be admitted, the theory would still fail to 
account for its coming to us, by reason of there being no means of 
transmitting sensible heat through intervening matter of a high 
temperature.” 

I must also question the dictum of Sir William, that “arrested 
motion is represented by equivalent heat;” the same law 
having keen adopted by another eminent philosopher, Dr. 
Rankine, and put in a more exact form, thus:—“ That the 
destruction of motion of a sensible mass of matter is always 
accompanied by the evolution of heat.” This mechanical scurce 
of heat can only be found in cases of compression, by the 
contact of the bodies, when the motion is arrested or destroyed. 
But even in these cases there is not any uniform heat evolved 
equivalent to the amount of force expended in arresting motion. 
Widely different thermal effects are observed from compressing 
forces, when applied to bodies in their several states of elastic 
fluids, liquids, and solids. The compression and dilatation of the 
gases, as in the air pump, by a small force evolves and absorbs heat 
very rapidly—say, by reducing air to half its bulk and expanding 
it to double its bulk, while the same force applied to water will com- 
press it only about one per cent. of its bulk, aud, when applied to 
solids, only a few of them undergoany measurable change. 

The heat evolved is always nearly as ‘he amount of compression 
effected, and uot as the force expeuded—in short, no compression, 
no heat. These cases are pumerous, but only a few of them need be 
here given. In waterfalls direct mechanical forces are expended, 
according to the mass of water and the height of the fall. I have 
tested some of moderate power, and found the still water above and 
below the fall of the same temperature, and sometimes a little colder 
below than above the fall, which may be owing to increased 
evaporation by its agitation. If arrested motion evolved equivalent 
heat in the cases of vast waterfalls, the temperature at the foot of 
them would be so high as to leave no doubt about the matter; but 
the compression of water by its own weight is so trifling that no 
heat is thus evolved, and, therefore, an increase of temperature is 
never found in the still water below falls of any height. 

We are familiar, too, with another case of great mechanical 
forces, exerted upon and by water in the hydraulic presses, and the 
temperature raised is very slight and only due to the compression. 
The balance wheels and pendulums of watches and clocks are 
bodies in motion, stopping and starting continually by impulsive 
forces, without any heat being evolved by the arrested motions. 
Again, large masses of matter are in constant oscillation on springs 
in railway and other carriages that have their motions destroyed in 
each direction before starting in the opposite, and yet no heat is 
thus evolved, because the moving bodies are not compressed by the 
arrested motion. The same applies to the recoil of billiard and 
other elastic balls; when propelled their motions are arrested and 
reversed by the elastic force in them to balance that of the striker; 
but no heat is found in these balls, nor in any of the like cases of 
arrested motions. 

Sir William Armstrong adds that “ the dynamical theory of heat 
is probably the most important discovery of the present century.” 
Now, this theory cannot be accepted as a discovery of the present 
century, as before stated, nor as, in itself, of scientific importance, 
since its soundness is open to the many objections already pointed 
out. All that we have learned in modern times concerning the 
nature of heat rests upon induction from a few experiments, 
which scarcely touch the points at issue in the two conflicting 
theories, seeing that the observed facts may be partially accounted 
for on either theory. Hence it will be beld precipitate in the Presi- 
dent of the British Association thus to announce the dynamical 
theory of heat as a great discovery of our times, in addressing so 
important a meeting of philosophers. 

Since we have no means of applying the tests of weight or of 
measure to imponderaLle matter (whether this be held to consist of 
one element or of several), we must rely solely upon induction for all 
the knowledge to be obtained about it. 


We all know “the mathematics plainly demonstrate everything 
within their reach, and that this reach is limited to the consideration 
of computable and measurable quantity, or magnitudes of known 
matter.’ Mathematical science must, therefore, tail to shed any safe 
light as to the source or nature of imponderable matter, since such 
matter affords no hold for its grasp. It is vain, then, for the mathe- 
matician to adduce the unknown forces of unknown molecules as 
the cause of physical action. Scientific inquiry should embrace no 
mystery, for “the truths of science possess a simplicity that 
scandalises the groundlings ;” and 1 repeat, that whatever is clearly 
known in physics can be communicated and made comprehensible 
by common language, or by simple figures or types. ‘To the same 
effect 1 cite the words of a mathematician and physicist of high 
authority, who says— 

“ Not even the agreement of the result of a particular line of 
mathematical inquiry with an ascertained fact is sufficient to estab- 
lish the existence of a form or motion of matter, of which no 
adequate explanation can be given in plain English words.” “It 
would be tedious here to examine all of the many conditions under 
which molecular motion may be supposed ; but there is good reason 
for believing that however considered, the assumption that heat is 





* Notes on Force, in reference to the ‘‘rerce Heat Theory,” by J.C 
Dyer, Manchester, 1858. 





motion would be found untenable.” (Mr. Zerah Colburn, Tue 
EnaineEr, September 15th, 1863.) 

In my paper “ On the Action of Force and Heat,” read here on the 
11th March, 1863, I gave some passages from the lectures of 
Professor Tyndall “ On the Forms and Action of Water,” and “ On 
Radiation through the Atmosphere,” and I therein stated what 
appeared to me decisive objections to the conclusions assumed by 
the Professor as resulting from his experiments. It istherein stated 
that “in the combination of oxygen and hydrogen to form water 
weighing ten pounds, an energy was expended—the atoms clashing 
together with a force—equai to that of a ton weight falling 
from the height of 23,757ft.,” and “in faliing from the 
state of vapour into that of water, an energy was expended equal to 
that ‘of a ton falling from the height of 3,700 ft.” Again—* The 
moving force of the stone avalanches from the Alps was but as that 
of snow flakes, compared with the energy evolved in the formation 
of a cloud, and in passing finally from the liquid to the solid state, 
the atoms of ten pounds of water exerted an energy equal to that of 
a ton falling down a precipice 500ft. high.” Concerning radiation, 
it is said,“ no doubt can exist of the opacity of aqueous vapour to 
the rays of obscure heat,” and that ‘ this newly-discovered property 
of aqueous vapour must exercise immense influence on the pheno- 
mena of meteorology.” 

Then from his experiments proving the striking effects of aqueous 

vapour in the air, in arresting the radiation of heat, and the 
obstruction to radiation to be directly as the quantity of vapour in 
the air, and also that dry air allows radiant heat to escape 
through into space—all of which being well known and long 
established facts—the Professor arrives at the conclusion put thus 
—‘* But all these anomalies are completely accounted for by refer- 
ence to the newly-discovered property of, transparent aqueous 
vapour.” It is further stated that “ these mountain glaciers were as 
much a proof of heat as of cold,” which is, doubtless, true, since 
the latter is a mere negation, to indicate low degrees of heat by a 
convenient name. 
_ It must be kept in view that all of the vast energies given in 
illustration of the actions of water, in its several forms, are simple 
mechanical forces exerted by gravitation. But the union of the 
gases to form water, the evaporation of water to form steam, and 
the freezing of it to form ice, are chemical changes, and the forces 
called into action in each of these “forms and actions of water” 
are chemical forces, and, therefore, not susceptible of being measured 
by that of gravitation, in falling tons’ weight, nor even in ounces. 
The mutations of heat, however, attending those of water are duly 
measured in degrees of sensible heat when_ passing from the latent 
into the sensible state, and vice versa. ; ! 

The forces concerned in effecting these changes in “ the forms of 
water ” consist of the affinities and repulsions of the constituent 
atoms of the water that are excited or called into action by the suc- 
cessive degrees of heat therein, when the changes of form occur. 

With regard to the great influence of aqueous vapour in the 
“ atmospherical phenomena,” it required no prophet to state that 
fact. The action and reaction of heat and water has long been 
known to constitute the main agencies in the atmospherical disturb- 
ances that occur within our means of observation. 

In the memoirs of this society, 2nd series, vol. iv., p. 123, John 
Dalton explains the matter in question thus:— The phenomena of 
aqueous meteors, such as rain, dew, fog, &c., depend upon the 
known relations of heat and water. Electricity appears to be a con- 
sequent ratber than an agent in the formation and decomposition of 
clouds; or, if a necessary agent, it is equally so in the boiling of 
water in our houses, or of the drying of piece goods in a stove.” 

In Professor Thomson’s System of Chemistry,” published about 
sixty years ago, the action of heat in water is explained thus:— 

“A specific dose of heat unites with water and becomes latent in 
the form of steam ; the steam rises by its levity and expands by its 
elasticity. Its enlarged bulk absorbs more specific heat and reduces 
the temperature to the point of condensation, when the radiant heat 
comes to arrest the incipient dew-drops and to keep up the transpa- 
rent vapour, The continuous efflux of radiant heat from the earth 
prevents the formation of clouds, fogs, and mists, except at consider- 
able elevation: at nightfall when radiation slackens and at early 
dawn, before its renewal by the opening day. ‘Thus the agency of 
heat is seen in the ordinary production and dispersion of aqueous 
vapours, in the form of clouds and their dispersion or descent in 
rain. 

It does not appear that either Dr. Dalton or Professor Thomson 
gave the foregoing views as new discoveries; but simply as poiut- 
ing out the principles on which the phenomena in question were 
susceptible of plain and consistent explanation. 

It is vain to attempt giving any equivalents in falling weights, or 
other measure of the forces attendirg the mutations of heat in 
water, when it passes alternately from and into its solid, liquid, and 
vaporous states. It is no doubt true that steam when formed will 
exert mechanical force, equal to make room for itself “ against the 
pressure of the atmosphere.” Such elastic energy may, of course, 
be mechanically measured by the tension of the displaced air ; 
so also may be measured the effects of freezing by the enlargement 
of the water. To speak of “clashing particles,” of the striking 
dowa of the solar rays, must imply the collisions of ponderable 
matter, and also the materiality of the solar heat; but that there is 
no such mechanical energy expended in the absorption and disen- 
gagement of heat attending the mutations of water is obvious to 
our senses, since evaporation, condensation, and freezing are gentle 
in their progress, though potent in their effects. 

The foundations of the mechanical theory of heat have been 
sufficiently exposed in the cases above examined to render them 
quite untenable without sounder supports than any hitherto 
offered. 1 have only to add a brief outline of my own theory of 
heat, advanced some twenty years ago, and explained at length in 
my paper of February, 1851, and the others since read here, viz., 
that heat exists in four distinct states or forms, and is subject to 
continuous mutations from one to the other of them. Its prime 
state is that of a neutral element in space and in bodies, and it is 
the source or cause of elasticity in them, but in different degrees 
among bodies, according to their states as solids, liquids, or 
vapours. By its elastic force this element is equally diffused 
through matter and space, except when disturbed by active mecha- 
nical or chemical forces. It is imponderable, because of its general 
diffusion, for in respect to it there is no vacuitous space towards 
which it can gravitate. 

Concerning the three other forms of heat, no special remarks are 
here called for, as they are familiar to us under their accepted 
names of ‘sensible, latent, and radiant heat.” 

The vast energies of elemental heat called into action, through 
its changes from and into the other forms of active and passive, or 
sensible and latent heat, serve to explain a wide range of meteor- 
ological and other phenomena, that have not received any plain or 
consistent solutions, upon the mechanical theory of heat, thet rejects 
the existence of a material caloritic element. Having already shown 
that in the meteorological cases cited the chemical forces only were 
excited by the agency of heat, I am now to glance at the mecha- 
nical forces acting on elemental heat, and the mutations thereby 
caused, 

By the continuous evaporation from the earth’s surface sensible 
heat becomes latent and ascends in aqueous vapour, and is again 
discharged from it by condensation at different heights. When this 
takes place at great elevation, “ the thin cold air” offers no medium 
for the discharged heat to become sensible heat and, therefore, it re- 
turns to its primal state of a neutral element. This continuvus accu- 
mulation of neutral heat in the higher regions causes its redundance 
there, and generates the elemental mov ts, of more or less 
intensity, towards the earth or to intervening clouds, when it 
again combines with the water, and becomes either sensible 
cor latent in it. ‘These movements of elemental heat con- 
stitute what we call electrical currents; the more intense 
motions appear in flashes of lightning, but when the 
fluxions of heat are less redundant, the movements ase gentle 
and invisible, and constitute the electrical currents known 8a 
positive and negative electricity; thus the mutations of heat in 
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connection with the aqueous vapour are the cause and measure of 
the phenomena called a Such mutations of elemental heat 
afford a rational explanation of electrical currents, and dispel the 
mystical doctrine of two or more sorts of impunderable elements in 
space. Besides the currents generated by the accumulation of 
elemental heat above the region of clouds, as before mentioned, 
other movements of this element in space are occasioned by the 
mechanical forces exerted by the planetary and other stellar bodies, 
moving in their orbits and disturbing the equilibrium of this element 
in space; thus as the earth advances in its orbit, the element is 
compressed in front and dilated in rear of its path ; this acting force 
generates continuous movements to restore the equilibrium of the 
medium, and renders the element luminous in the earth’s path, and 
the degree of brightness will depend upon the presence and intensity, 
or the absence of the solar rays, falling on the advancing side of the 
earth and within the range of our vision. These luminous appear- 
ances are like in kind, and arise from the same cause as those of 
lightning and other electrical currents above named, and are all 
based on the elasticity of this one pervading element, when its 
equilibrium is disturbed, either by the chemical or mechanical forces 
before pointed out. 

To suppose a plurality of imponderable elements pervading matter 
and space is a contradiction in terms and impossible in fact; and 
since we find the phenomena of light, of heat, of electricity, and of 
magnetism to be everywhere cognisable, it is in strict accordance 
with the simplicity of nature’s laws to assign each of those observed 
phenomena to the agency, in its several conditions, of this one ele- 
ment of heat. 

My former assumption that the electric and magnetic fluids are 
identical as one‘ element, has latterly received confirmation from 
observed facts.—(See Professor Owen's address at the Leeds meet- 
ing of the British Association). It has also been shown that the solar 
rays cannot be held asadual element, consisting of two distinct kinds 
of rays, one chemical and the other luminous rays, as some have 
assumed, for it is known that when the rays are mechanically 
divided, as in the spectrum, they are partially converted into sensible 
heat, the degrees of which increase from the light to the darker 
spectra, and the greatest heat is outside of the visible spectrum. We 
know also that the solar rays are absorbed by prepared surfaces to 
form colours. and that they combine with water to form aqueous 
vapour, in both of which cases they are converted into latent heat. 
We might then call these last chemical rays,” but it were just as 
proper to call the water chemical when so combined with heat to 
form steam. It plainly appears by these mutations of the solar 
rays, or simple daylight, that they are partly changed by mechanical 
and chemical action on them into the two other forms of heat, sen- 
sible and latent, and the unchanged portions remain as elemental 
heat —nothiag more. 

In the papers before mentioned niy views “on the nature and 
relations of heat and force” have been explained at large. Adopt- 
ing the Boerhaavian doctrine of a pervading element of heat, I 
added the assumption that this element exists in four distinct forms, 
or conditions; that by the changes of these forms explanations are 
offered of many anomalous instances of calorific phenomena that 
had not before received other than vague and partial solutions, on 
cither of the conflicting theories of heat, by their respective advo- 
cates. 

My own views were submitted by way of hypothesis rather than 
as new discoveries. They rest, as before stated, on the doctriue of 
Boerhaave and that of Dr. Black, and I adhere to them, because no 
reasons have appeared to throw doubt on their soundness. Yet I 
invite any searching, but candid criticism, to which they may be 
open, such being the surest test of truth, and I have aimed so to 
apply my own strictures to the discoveries above noticed. 

in conclusion, I repeat that, so far from allowing the “ dynamical 
theory of heat” to be an important discovery of the present cen- 
tury, it still continues involved in such great obscurity, and in 
conflict with so many well-known phenomena, while resting on 
grounds so entirely untenable that, without far clearer evidences in 
its support than any yet adduced by its advocates, the “ theory ” 
cannot be admitted as a real discovery in physics. Neither can I 
admit “the newly-discovered ” property of aqueous vapour to be 
such, since the rate of absorbing heat by aqueous vapour, and that 
of its passing through dry air, were known in the past as well as in 
the present century. 

As to my own “ Theory of Heat,” whatever may be found new 
or true in it, I leave to the test of time to confirm or disprove, 
as the lights of science may be shed over the paths of future in- 
quirers. 











TRIAL OF ARMOUR PLATES. 

Denmark is following in the wake of the. great Continental 
Powers, who, before commencing their armour-clads, have instituted 
competitive trials between the resistance offered by various plates of 
the same thickness manufactured in England and in France. The 
announcement made some time back that French plates are about to 
compete with ours in the markets of Europe created a feeling among 
our manufacturers which was at first one of astonishment, and which 
became almost one of consternation when ata trial of some French 
plates at Portsmouth they gave some really remarkable results as 
regarded their powers of resistance. How the French managed to 
produce such good plates as were then experimented upon is a mys- 
tery to this day ; for, although since the unlooked-for success of 
these few specimens they have regularly competed side by side with 
ours iu various parts of Europe, their failure has been so rapid and 
so total as to drive them out of the market almost as quickly as they 
had entered it. Nowhere were they more signally defeated than 
before the French officers at Vincennes, and since that time they 
have been officially condemned in Russia, Holland, Sweden, Eng- 
land, and now, again, in Denmark. This last experiment was begun 
in the arsenal near Copenhagen on the 27th of last month. ‘The 
trials lasted over several days, and the results have just been made 
public. Five plates were experimented upon—namely, one from 
Gaudet and Co., Lyons; one from the Lancefield Company, Glas- 
gow; one from the Thames Ironworks, London; one from 
Messrs. Rigby’s works, Glasgow ; and one from the Atlas works of 
Brown and Co., Shefficld. All the plates were of about the same size 
— Loft. by 3}ft.; each was 44in. thick, and backed, to resemble the 
Warrior target, which is everywhere taken as the standard 
of resistance, upon 18in. of teak beams. The guns used 
were the usual 95 cwt., 68-pounder naval ordnance, loaded with the 
full service charge of 161b. After three shots at each plate those 
of Gaudet and Co., the Lancefield Works and Thames Ironworks 
were so injured as to be declared by the Commission to be unfit for 
further competition. Messrs. Rigby’s plate received four shots as 
close together as they could be aimed, and Messrs. Brown and Co.’s 
five shots similarly directed, in a small space, without either show- 
ing signs of crack, and very little of yielding. The firing was 
resumed on the 4th of this month, when another 4}in. plate of 
Messrs. Cammell and Co., of Sheffield, was added to the list of com- 
petitors, and it was then determined by the Commission to continue 
the firing as nearly as possible upon the same spot on each plate till 
it was fairly destroyed. Messrs. Cammell’s plate was the first of the 
three which yielded. Eight shots destroyed it, but both the seventh 
and the eighth carried away large pieces of the iron which had pre- 
viously cracked. Messrs. Rigby’s plate took seven shots in addition 
to what it had received on the first day before it was broken through, 
and the eighth shot carried a large piece of the plate through the 
backing. The firing at this plate, however, had, as it happened, 
been more concentrated than that against Cammell’s. Messrs. 
Brown and Co.’s plate received nine shots in a space of 60in. by 
sin, The “last straw” was the ninth shot, which cracked the 
plate severely, but no part of it was broken, nor, comparatively 
speaking, was the backing injured. The Danish Commission, 
therefore, declared the order of merit to be—Messrs. John Brown and 
Co., Sheffield, first; Messrs. Rigby and Co., Glasgow, second; and 

fessrs, Cammell and Co., Sheffield, third.—(Messrs. Rigby and 
Beardmore have written to the Times to say that their trial plate 
was one of an old stock of theirs at Copenhagen, and that it was not 
made for the late competition.—Ep. E.) 





THE ENGINEER. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


LOCOMOTIVES FOR STEEP GRADIENTS. 


S1z,—I have just observed, in your journal of the 8th inst., an 
article upon “ Locomotive Engines,” in which you refer to the 
engine patented by Mr. Fell, now on trial at Whaley Bridge. This 
engine was not “ designed,” as stated by Mr. Fell, but by myself on 
the principle suggested and recommended by him of providing 
wheels to embrace a mid-rail for securing increased adhesion. I had, 
— to the design and construction of the engine at Birken- 

ead, reported upon the project and named the main dimensions of 
engine and boiler, which I thought would attain the desired result 
in working an inclineof lin 12. I mention this because you found 
a somewhat unfavourable criticism upon the “ great complication ” 
of the engine. As responsible for the design, | think part of that 
complication may be fairly attributed to the great haste with which 
the engine was required after its construction was ordered, as you 
must be aware that in such circumstances only a limited period can 
be allowed for the consideration of mechanical details, and it not 
unfrequently occurs that better methods present themselves when 
the work is too far advanced to admit of their adoption. 

I think it may be safely asserted that the present engine can be 
simplified, and this matter is now under consideration. For an 
engine designed expressly to work steep gradients, there is nothing 
to prevent the application of one pair of cylinders only to the 
ordinary and mid-rail wheels, though, considering the amount of 
power to be transmitted and the limited speed of the pitch lines, I 
do not at present think bevel wheels the best method of effecting 
this modification. In the engine now at Whaley Bridge each 
system was kept distinct and actuated by separate cylinders at Mr. 
Fell’s request, the object being to observe the value of, and 
amount of steam required by, each apparatus separately. The 
engine was designed to take a Joad of from 15 to 16 tons up an 
incline of one in twelve at a speed of from seven to eight 
miles per hour with each pair of cylinders, and the boiler was 
proportioned to afford an adequate supply of steam for this work ; 
consequently, when all the cylinders are in use with a load of 30 
tons, supposing the production of steam to be constant, the speed 
will be reduced about one half. From the more powerful action of 
the double blast, however, it would appear that the speed is not 
reduced in so large a proportion. It is hardly correct to say that the 
results observed have been obtained “at a sacrifice of speed,” for the 
principles of construction are in no respect to blame for this di- 
minished speed. The fact is, that when the engine is taking a load 
of 30 tons up an incline of 1 in 12, the boiler is developing as much 
power as in the case of a heavy goods engine pulling between 500 
and 600 tons on a perfetly level and straight line at the same speed. 
The resistance opposed by gravity is so great when contrasted with 
mere frictional resistances that, unless a great limitation of weight 
or speed be agreed to, the size of the boiler becomes a most serious 
obstacle in such engines. 

In the meantime the experimental engine has performed all that was 
promised of it, and with regard to the difficulty to which you refer 
of maintaining the middle rail, I can assure you that hitherto there 
has been no trouble whatever with it. The equal pressures on each 
side of this mid-rail prevent any lateral pressure except what may 
arise from lateral deviation of the engine on the ordinary rails, 
and this is mitigated by the yielding of the horizontal springs as 
well as by the position of the horizontal wheels, which are 
close to each other, and midway between the centres of the 
bearing wheels. 1 by no means assert that the plans em- 
bodied in this engine are the best which have been proposed 
for surmounting steep inclines, but the success which has hitherto 
attended the experiments carefully conducted by Mr. Fell entitle 
the project to attentive consideration. Meantime, I am not desirous 
of entering into discussion respecting the merits or demerits of the 
engine until at least the actual value of the principles involved shall 
have been thoroughly tested. It seems to be quite certain that the 
commercial requirements of many communities have entailed andstill 
necessitate the construction of railway communication in districts 
where the first cost of lines on ordinary gradients presents an in- 
sufferable obstacle, though, of course, the annual cost of working 
may be increased. I am hopeful that engines constructed on princi- 
ples such as that now at Whaley Bridge may be regarded by andby 
as affording a decided step towards the practical realisation of such 
projects. A. ALExANDER, M.A, 

Millwall Ironworks, January 18, 1864. 





LAW INTELLIGENCE, 


COURT OF CHANCERY, Livcotn’s-1nn, Jan, 18. 
(Before the Lorp CHANCELLOR.) 
CURTIS v. PLATT. 

Tis was an appeal from a decision of Vice-Chancellor Wood. 
The plaintiff was the assignee of a patent taken out by a person 
named Wain, of Oldham, in the year 1854, for improvements in the 
self-acting cotton spinning mule. In 1860 a patent was granted to 
the defendant for certain improvements in the action of the mule, 
which the plaintiff alleged were merely imitations of his patent, 
and instituted this suit in consequence. The Vice-Chancellor 
held that there had been no infringement of the plaintiff's patent, 
and made the decision, now appealed from, in favour of the de- 
fendant. 

Mr. Rolt, Mr. Webster (of the Common Law bar), and Mr. Drewry 
were heard for the appellant. 

Mr. Grove (of the Common Law bar), Mr. Giffard, and Mr. Fooks 
appeared for the respondent, but were not called upon. 

The Lord Chancellor, in dismissing the appeal, said that, in his 
opinion, both the patents represented combinations to effect the 
same end, but by totally different means. The patent, therefore, 
of the defendant could not be considered as an infringement of the 
- a to Wain, and the decision of the Court below must be 
affirmed. 





Tue Fawn—Her Majesty's screw steam sloop Fawn, 17 guns 
751 tons, 100-horse power, Master in charge John J. Gravener, was 
taken out of the fitting basin in Sheerness dockyard, where she has 
been brought forward for the first division of the steam reserve of 
that place, to moorings in the harbour, on ‘Tuesday, to adjust com- 
passes preparatory to proceeding on trial of the machinery at the 
measured mile off Maplin Sands, The trial should have taken 
place on Wednesday, but in consequence of the extreme haziness of 
the weather it was postponed till the following day, when she 
steamed out in charge of Captain W. K. Hall, C.B., commanding 
the steam reserve at Sheerness. Mr. Rumble, inspector of machinery 
afloat, superintended the working of the machinery. The follow- 
ing were the results :—Average speed at full boiler ‘power, 8578 
knots ; revolutions of engines, maximum, 94; mean, 91°; pressure 
of steam, 20; load on safety-valve, 20; vacuum, 26; speed at half- 
boiler power, 6°830 knots; revolutions, maximum, 71; mean, 64°. 
The vessel went round the circle at full boiler power, helm at an 
angle of 37 deg. pert, in 4min. 28sec. ;: revolutions, 77; diameter of 
circle, 228 yards; at half boiler power, helm starboard 35°5 deg., 
in 5min. 3lsec.; revolutions, 63; diameter, 254 yards. She is 
fitted with a common propeller, with leading corners cut off ; 
diameter, 10{t.; pitch, 12ft; length, 2ft.: immersion, 8in.; draught 
of water, 13ft. 7in. forward, 14ft. 4in. aft. There was no wind, 
and the sea smooth. The vessel was full-rigged and had six 
months’ stores on board. ‘The trial was considered very satisfac- 
tory, and the Fawn returned to moorings in the harbour to await 
commission, when it is expected she will proceed to relieve tho 
Greyhound, 17, screw steamsloop, Commander Henry D. Hickley, on 
the North America and West Indies station. 


| advance of the work at the further end of the dam. 





MALLET’S CONSTRUCTION OF PIERS AND 
WALLS. 

Tus invention, by Robert T. Mallet, of Bridge-street, Westminster, 
relates to a method of constructing the walls for landing stages, 
piers, quays, covered ways, sewers, or tunnels, and other submerged 
or partly submerged and subterranean structures; also floating land- 
ing stages and the connections therewith, and attachments or 
approaches thereto. 


In putting in the foundations to walls, piers, and similar struc- 
tures hereinbefore referred to, the known method of a series of iron 
caissons sunk close to one another is employed, but it is preferred 
to make these caissons of much greater length than has heretofore 
been usual. The peculiar coffer dams which form part of the 
subject of this invention are built on the top edges of these 
caissons as high as may be desired, and are bolted thereto. They 
are constructed in large sections similar and interchangeable, made 
of astrong frame of iron covered with metal plates, preferably those 
known as Mallet’s buckled plates. The guide piles are driven 
opposite one another along two opposite sides of the intended wall 
or other structure at intervals equal to the length of one of the 
aforesaid sections of the dam, and are designed to allow a plate or 
beam of iron to slide down between them to either side, of which 
plate or beam are bolted the ends of as many of the aforesaid sections 
as may be required to make up the necessary height of the 
dam. The sections are connected in such a manner as to enable 
those at either side of the plate or beam to be taken off without in- 
terfering with the sections at the opposite side thereof. la some 
cases the aforesaid plate or beam between the sections has its inner 
edge projecting, and gives the means of attachment for the ends or 
cross partitions of the several divisions of the coffer dam, which 
partitions are constructed in large sections similar to or 
identical with those forming the sides of the dam. Thus 
a continuous double line of water-tight coffer dam is 
formed capable of being taken from at one end and added to at 
the other as the work proceds. The cross partitions above referred 
to are connected with the sides of the dams between any two oppo- 
site guide piles, and are thus made to enclose a space, or form a com- 
plete coffer dam of any length, measurable by the intervals between 
the piles on the same side of the dam. These partitions are con- 
nected to the sides of the dam by being bolted to the intermediate 
plate or beam above referred to, and to the upper edges of the 
ends of the lower caisson, the length of which must be regulated 
so that its ends shall always lie between two opposite guide piles. 
The dam so formed should be securely shored and strutted inside. 
This division of the dam is then emptied of water, and the ground 
excavated inside until the dam has sunk as deep as may be desired 
for the foundation of the intended work. If the area enclosed be 
long enough to contain the whole wall or other ,structure, 
such for instance as the pier of a bridge, the dam may be removed 
as soon as the work is complete, but if the structure or wall be of 
considerable length, such for instance as a long pier, embankment 
wall, or a submerged tunnel, it will be more convenient to make the 
parts of the dam serve repeatedly by continually removing them 
from one end where the work is complete, and re-erecting them iu 
For this pur- 
pose a second division of the dam similar to the first is ered 
over the next of the lower caissons, and is undersunk as before to 
the same level as the first. ‘The adjoining ends of the two divisions 
of the dam may now be removed, and the wall or other structure 
being now built up in the first division, but left with its ends sloped 
or racked off, is carried forward continuously into the second divi- 
sion; a partition or dam is now constructed across the inside of the 
first division either by building the wall up against the sides of the 
division, or by inserting one or more diaphragms, having 
their edges, at one side, made water-tight against the surface 
of the wall, and their edges, at the other side, bolted to the 
edges of the intermediate plate or beam, hereinbefore referred to, 
in the sides of this division of the coffer dam. Or both these 
methods may be adopted in conjunction. This cross partition or 
dam should be made as close to the second division as convenient. As 
soon as this cross partition or dam is completed the whole of that 
part of the first division of the coffer dam which is ou the side of 
the cross partition or dam turthest from the second division can be 
removed and carried forward to form part of a third division. That 
part of the invention which relates to the floating vessels, or 
dummies as they are sometimes called, of landing stages consists in 
making them with a portion of the deck surface depressed to receive 
the approaches and connections as hereinatter described. 


Another part of the invention consists in attaching or mooring 
floating landing stages to the shore solely by means of a system of 
diagonal bracing, forming a framework which is to be hinged to the 
shore and dummy respectively, thus preventing any horizontal 
movement of the dummy, while it is allowed free play in a vertical 
direction for the rise and fall of the water surface. ‘I'his system of 
mooring forms also the support for the os peagtene for which 
purpose it is proposed to cover it either entirely or partly over with 
either a plain surface of planking or other material, or with planks 
laid transversely to the line of approach, and each plank made to 
turn or rock on an axis parallel to its length by being connected to 
the others by rods or links, the points of connection having the same 
distance from centre to centre as the axis, and being all the same 
distance above or below their corresponding axes. By this means a 
parallel motion is insured in the several planks so that they form a 
level gangway from the quay wall tothe floating stage when this is at 
its highest level, and a flight of steps with greater or less vertical 
rise between each step when it is at any other level. In some 
cases it is proposed to make each step or grade sufficiently wide 
to take an ordinary vehicle or wagon and to hinge the contigu- 
ous ends of Nos. 1 and 2 steps, say, to a common movable landing or 

jlatform, the opposite end of No. 2 and the contiguous end of 
No. 3 being also hinged to another similar landing or platform, 
and so on throughout the series. These landings or platforms, 
having the same parallel motion hereinbefore described, the inter- 
mediate roadways, Nos. 1, 2, 3, &c., will form a zigzag inclined 
ramp, passable for horses and vehicles. 

Fig. 1 is a sectional plan of the system of coffer damming 
adapted for the building of a continuous line of wall or structure. 
Fig. 2 is partly an exterior side elevation and partly a sectional 
elevation of the interior of the dam, and Fig. 3 is a cross section of 
the dam and wall. A, A', B, B', C, C', D, D', E, E', and F, F', are 
the opposite pairs of guide piles, which may be of timber or iron and 
of any convenient form, as shown at ©', Fig. 7, or E' and F', 
Figs. 7 and 74, that will admit of their serving as guides, in which 
the piece of iron r which serves to connect the several members or 
sections of the coffer dam may slide vertically. This piece 
of iron r slides in a groove as shown at K', K*% and 
K3, Figs. 7 and 7%. The frames of the several sections of which 
the coffer dam is composed are covered with buckled plates, nine 
of these buckles being shown as covering one section. The 
edges of the sections are of L-iron, and the cross or intermediate 
Lars of the frame are of T-iron, but these parts may be of any 
strongersection to suit circumstances. Thetopand bottom edgeshave 
a single row of bolt holes shown at a,a, Figs. 7 and 7a, and a row 
of bolt holes is also made in the vertical or end edges, but 
in the vertical edges each alternate hole only is used at a time, as 
shown in Fig. 10. The piece of iron r which slides in tho pile has 
a row of corresponding bolt holes to those in the vertical edges, but 
they are countersunk on opposite sides of the piece alternately, to 
receive the square heads of the bolts. Thus when a plate is bolted 
to either side of the piece r, another row of empty bolt holes, as in 
Fig. 10, will always be prevented, by which another plate may 
be attached at the other side, and so either may be detached 
without disturbing the other as hereinbefore described. All these 
joints may be filled in with a packing of oakum, soft wood, metal, 
or other suitable material. Where the wall is to be curved this 
packing or filling may be made thicker in the vertical joints at the 
outer side of the curve, as shown in Fig. 8, or it may be necessary 
to make the sections at that side Jonger than those at the other side. 
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L, L, Pig. 74 and 7», are L-irons bolted to the inner edge of the 
connecting pieces 7, r, and to them are bolted the cross portions 
nsat M,M. Where two such cross partitions or ends adjoin, the 
second must be connected directly with the side by the L-iron N, 
which is not bolted to the piece 7, but only to the vertical edge of 
tho side section T, the heads of the bolts being inside the dam and 
the points screwed into a loose vertical rib or bar S. The adjoining 
corners of the left hand coffer are thus free to slide in the angle 
formed by the face of the pile and the piece r, while the adjoining 
ones of the first division slide independently, as before described, in 
the grooves of the two piles. 

The connection of the parts by bolts are shown in the smaller 
sealo by short red lines. The lower caisson has its outer sur- 
faco flush and even, and it may be of cast or w rought 
iron, and may be all in one piece, and al left in’ the 
ground and form part of the wall or structure, as in Fig. 3; or it 
may be made of several pieces bolted together, some or all of which 
may bo removed and saved after the completion of the masonry. 
Supposing that the wall has been built in the first section of the dam, 
and that its end is racked off in a slope, as shown in Fig. 1, the cross 
diaphragms or bulkheads O, P, are now adjusted to the surface of 
the wall; they are bolted to the inner edges of the pieces rin 
the manner shown at L, M, Figs. 7* and 7>, and the joint at 
the surface of the wall may be made water-tight, either by clay 
is shown in Fig. 5, and at R, Fig. 1, or by an exterior flap 

f thick vuleanised india-rubber or other suitable material n, as 
in Fig. 4, This flap always bears against the wall by its own elas- 
ticity and by the pressure of the water, and may be secured to a 
series of movable or adjustable plates S, S, Fig. 1, 3, and 4, 
which can be moved up into contact with the wall and there bolted 
tight, thus providing for slight variations in its contour. After 
these diaphragms or bulkheads have been secured and shored or 
strutted, the whole of that part of the division of the dam which is 








puddle 


outside them, and shown in dotted lines in Fig. 1, may be removed. | 


Meanwhile a second division of dam, B, E, E', B', hos been under- 
sunk, and when it is down in its place the ends V and W may be 
removed (by preference at low water) by unbolting the part N from 
the bar or ribs, and detaching the end W from the piece r, insert- 
ing packing in the space previously occupied by 8, and bolting 
the side T to the section U directly through the spare bolt holes 
previously referred to. ‘The wall may now be carried on con- 
tinuously into the second division of the dam, and when it has 
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been built up to the other end of this division, and there racked off 
as before, other diaphragms may be adjusted at the piles C, C', and 
soon. The wall may be so short as to require but one length of 
dam, such, for instance, as the pier of a bridge. In this case the con- 
nections of the large plates, of which the dam is composed, may be of a 
simpler character, as shown in Figs. 6 and 9. The wall or walls 
may also be of any form or section, hollow or solid, and may be 
built at any depth below the water or below the surface of the soil, 
and may be formed of iron, stone, brickwork, or other suitable ma- 
terial. ‘The lower caisson may either be left in the ground and form 
| part of the structure itself, or it may be removed, if preferred. 

The improved floating stage is shown in plan at Fig. 11, and cross 
section at Fig, 12. The depressed part is lettered a, b, c, d; e, e, are 
girders hinged at one end to the barge or dumrvy, and at the other 
to the wall er pier, and are strongly secured thereto by the anchor- 
ing bolts f, # These girders are braced diagonally at uw, u, Fig. 11, 
so as to form a rigid system and constitute the only connection 
or mooring for the barge. This has the advantage of dispensing 
with all chains and anchors, dolphins, or guide piles, or any other 
obstruction to the stream or tideway. ‘They may be covered with a 
flat surface of planking, asphalt, or other material, or they may carry 
saddles g, g, Figs. 13 and 14 on their upper sides, in which the steps 
h,h, rock. These steps are either connected above by the hand 
railing at é, 7, Pig. 12, or below ath’, 4, Figs. 12, 13, and 14, by means 
of the connecting rod J, m, or the two may be combined. The point 
m is vertically below the centre ¢, round which the girder turns, and 


the distances /, &, being equal to g, g, and k, a, to &, g, the whole | 


forms a parallel system, and the steps always remain level, as shown 
| by the dotted lines in Figs. 12 and 13. 


High Atmospnertc Pressvure.—A report was read a few days ago 
at a sitting of the Société Médicale d’Emulation, on a curious paper 
by Dr. Foley, in which he recommends a high atmospheric pressure 
as acure for various diseases. He remarks that fish can bear the 
greatest possible barometrical variations by means of their air-bladder, 
which, by swelling up, can moderate, and even momentarily sus- 
pend, the circulation of the blood. The permanence of viscero- 
muscular pressure in fish prevents the formation of a vacuum; theair- 
bladder presses upon the vena cava and the aorta, and thus prevents 
the shock of the vital fluid on its return. In birds there are air- 
bladders all round the viscera, and nearly resembling the lungs. 
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The higher a bird can soar, the larger are the reservoirs for air 
covered with contractile organs. The very bones and feathers are 
pierced for air, and in the more powerful species air-bags are pro- 
vided even under the skin, The ostrich, the casoar, and other swift 
runners, have their largest air-bags under the muscles of the thigh ; 
| the condor, swallow, and others whose power of flight is great, 
have these bags under the muscles of the wings. By this organiza- 
tion all these creatures can bear any amount of atmospheric pressure 
or rarefaction within reasonable limits, for the immense depths of 
the ocean, measuring thousands of fathoms, for instance, are unfit 
for animal life, and fish that, by way of experiment, have been let 
down to such depths have been brought up again dead. The effects 
of the pressure of the atmosphere, though tolerably well known 
before, have been quite recently tested in England, where it has 
been found that bottles filled with I‘quids, and then well corked, 
but so as to leave a small empty space between the liquid and the 
cork, would, if kept for an hour under the pressure of a column of 
water 2,000 fathoms high (which may be done by a hydraulic press), 
have their corks pressed down to the very surface of the liquid. An 
empty bottle had its cork driven in, and was brought up again filled 
with water. Applying all these facts to therapeutics, Dr. Foley re- 
marks that mountaineers are obliged to breathe more quickly than 
men iuhabiting the plains, because the air is more rarefied on the 
mountains than on the plains, and therefore affords less oxygen at 
, @ breath than the denser air. Conversely, therefore , if a patient be 
in want of more oxygen than he can get under the ordinary pres- 
sure, let him be exposed to an atmosphere rendered artificially 
denser. This can be done by constructing a small chamber, com- 
| municating with a forcing-pump, and provided with an air-gauge 
| and asafety-valve. A patient confined in such a chamber may be 
subjected without inconvenience to the pressure of about two atmo- 
spheres and a half. By this treatment catarrh, asthma, and other 
complaints of the respiratory organs may be removed, in croup the 
compressed air will flatten down the adventitious membranes; and 
in disorders arising from weakness compressed air will arterialise 
the blood and increase the vital power of the patient. 
New Lrrep Lrasiuity Compantes.—Three of the large engineer- 
ing factories of Manchester, all started originally by private enter- 
rise, have now been brought within the conditions of the Limited 
| Liability Act. The first was Mr. Ashbury’s large railway carriage 
| works, and to these are now added the locomotive factory of Messrs. 
Sharp, Stewart, and Co., and the works of Messrs. Fairbairn and Co. 
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TO CORRESPONDENTS. 


*.* We shall publish next week a double number, contain- 
ing the Index to our Sixteenth Volume, including a complete 
classified list of all the Patents published during the last 
six months. Price 1s. ; stamped, 1s 2d. 


Notice.—A SpeciaAL Epition of THE ENGINEER és 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,.* Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 

G. B. C.— We know of no work on quartz crushing. 

kh. R. G.—We donot perceive to what your letter refers. 

TRACTION. — The rule gives the total tractive force exerted by both pistons. 

L. N. U. R.—Johnson’s book on drawing, published at 166, Buchanan-street, 
Glasgow, ws very good, 

Cc. F. T. ¥.—Would it not be better to send your letter to the Committee of the 
London Fire Engine Establishment ? 

T. B.—You should consult some engineer or shipowner, who can gire you 
particulars of the cost of working screw ships. 

A SUBSCRIBER.— We are not aware of any patent now in sorce for a stupfing 
box in the upper cover of the cylinder of a steam hammer. 

A. C. 3.—Sheild’s little work or Latham's may answer your purpose. 

the top and bottom flanges equa! in the girders you describe. 

. J. K.—Hunber’s work is the most complete on bridges. A smaller work 

ty Latham, and a@ still smatler one by Mr. Sheilds, are also good. 

8. 8.—Run your engine at 200 revolutions, or 167/t. of piston, per minute. 
You will then obtain about 1 exfective horse-power. You can make a cheap 

vertical borlkr without tubes. 

W. U.—A number of ** ware screens” were descrised in TH® ENGINEER in 
October, 158 ; Captain Calver also published a tract upon the subject. It 
is, we think, to be had at Weale's. 

ll. D.—Only the annual railway blue book. The Annuaire Officiel des 
Chemins de Fer, published by Napoleon Chaiz, awl Co., Paris, gives par- 
ticulars of the working of the French lines. 


Make 
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INVALID PATENTS. 
(To the Editor of The Engineer.) 

Sirn,—In your valuable journal of the 8th inst. I notice the design of 
Mr. A. Sturrock, of the Great Northern Railway, for improving the working 
of locomotives. In the drawing is shown a plan of heating the feed-water 
in the tender by means of tubes, each end of which is attached to iron 
boxes, and the steam passes through them. 

This plan is identical with that of Samuel Hall, patented prior to 1842, 
and shown in a small engraving I have by me, but which does not give the 
date of the patent. 

The same number contains an engraving of an apparatus for elevating 
guns, invented by Mr. Worms, If the gentleman will turn to No. 936 of the 
Mechanics’ Magazine for 1841, he will there find an engraving of this same 
plan, used for a similar purpose. Cuas. F. T. Youne, C.E. 

7, Duke-street, Adelphi, Jan. 29, 1864. 





MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS,—Tuesday, January 26th, at Eight p.m. 
“The East Coast between the ‘Thames and the Wash Estuaries,” by J. B. 
Redman, M. Inst. C.E. 

Society OF AKTS.—Wednesday, at Eight p.m. “On the Metric System 
of Weights and Measures, and its proposed adoption in this country,” by 
Samuel Brown, Esq., F.1.A., F.S.S. 





Tu® ENGINEER can be had, by order, from any newsagent wn town or country 
and at thevarious railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Haly-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

THE ENGINEER is registered jor transmission abroad. 
Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four ines and 
under is half-a-crown; each line afterwards, sixpence. The line overages 
eight words ; blocks are charged the same rate for the space theyfil.. Ali 
single advertisements rom the country must be accompanied by stamps in 
payment. 
tters relating tothe advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and comnunications to be addressed to the Bditer of Tuk ENGINEER, 163, 
Strand, London, W. C. 
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‘FRIDAY, JANUARY 22, 1864. 
RIFLED ORDNANCE, 

UNDER the title of The Story of the Guns,* Sir Emerson 
Tennent has just produced a voluminous puff of the Whit- 
worth ordnance. The book is one of 344 pages, and so 
freely are the “Mr. Whitworths” displayed therein, that 
we at first concluded it had been the author’s intention 
to mention that eminent tool-maker on every one of these. 
On a more attentive examination, however, we find a 
number of pages in which Mr. Whitworth’s name does not 
appear, but the omission is satisfactorily accounted for by 
the presence of matter damaging to Mr. Whitworth’s 
rivals. But if, to thisend, Mr. Whitworth’s name is not 
always before the eye of the reader, ample amendment is 
made by industrious repetition on other pages. ‘“ Whit- 
worth,” six times repeated upon one page, is nothing un- 
common, while here and there on others an equivalent 
personal pronoun is employed no less than a dozen times. 
The Story of the Guns has a natty, nursery, titular tone, 
but possibly the book might have better recommended itself 
to its readers had it been announced as Zhe Great, Bad 
-lrmstrong, and the Good Little Whitworth. That the 
author has been willingly influenced by any partial 
motives, we do not for a moment suppose. “Like most of 
us, he has seen and heard enough to satisfy him that the 
so-called Armstrong gun, which has been reproduced under 
so many forms, is a thorough failure wherever large calibres 
aud heavy charges are requisite; but Sir Emerson, 
whether through good nature or scanty information, or, 
which is more likely, want of logical power in reasoning 
upon mechanical data, has stumbled upon the notion that, 
the Armstrong guns being bad, Whitworth’s are good. 
* But,” he may possibly say, “ have I not given you proofs 2” 
So will our printer give us “ proofs” of what we are now 
writing, and our proofs shall tell as much against the Whit- 
worth piece as shall Sir Emerson’s in its favour. If Zhe 
Story of the Guns was written “with a purpose ” (and 
what book is now written without one ?) its intended effect 
may be taken as the elevation of Joseph Whitworth, if not 
to the official position, at least tothe general confidence, once 
occapied by the former Newcastle solicitor, now engineer- 
ing knight—William George Armstrong. We should 
much regret, on public grounds, if such a result should 
ever happen. Mr. Whitworth is an excellent work- 
man; he has done much to bring British r-achine- 











* Longmans. 





making into near proximity to geometrical truth; 
but he is no true inventor, nor has he the philosophical 
faculty. Least of all, is he a trustworthy gunmaker. 
In this respect he has always been, and still is, what the 
heading of the 29th page of Sir Emerson’s new book 
describes him, viz., “ Mr. Whitworth not a gunmaker.” 
But, being a good workman, he long ago desired to direct 
his workmanship upon the construction of guns, He went 
so far, too, as to scheme a gun and to patent it, December 
Ist, 1854 (No. 2,525 of that year). Now, had not Mr. 
Whitworth been already known, nine men out of ten 
would, on reading his specification, have declared him to 
be a cooper. His gun was to have staves, held together by 
hoops. So, of course, has “Mons Meg” in Edinbargh 
Castle, and so had all the old bombards. His gun, how- 
ever, was to have a polygonal bore, there being “six or 
eight” staves with flat internal surfaces for small arms, 
and nine staves for a 12-pounder cannon. ‘There was 
no novelty, however, in polygonal rifling, as Sir Emerson 
Tennent, on the 50th page of his book, testifies. But there 
was a decided novelty in Mr. Whitworth’s specification of 
1854; as great a novelty, perhaps, as was contained in his 
locomotive specification of 1837, (Those of our readers 
who are interested in locomotive engineering may derive 
amusement, if not instruction, froma perusal of the latter.) 
In his gun patent Mr. Whitworth employed a system of 
cooperage in iron, whereby, to use his own words, “the 
“danger of a gun bursting from an overcharge of gun- 
“ powder will be obviated, because the strain will be dis- 
“ tributed throughout the length of the segments, and, by 
‘‘ forcing the hoops, or belts, to give way, will cause the 
“joints of the segments to open longitudinally, thus acting 
“as safety valves (!), allowing the gases generated by the 
‘explosion to escape through the joints so opened!” Here 
was novelty, at least, of ideas. Perhaps here, however, we 
should guard ourselves against a too hasty conclusion. 
The old bombards (and we presume Mr. Whitworth must 
have seen that in Edinburgh Castle): were, apparently, 
constructed upon this very notion. “Mons Meg” has 
some twenty or thirty “safety valves” of the kind of 
which Mr. Whitworth proposed from six to nine. Still, it 
is unfair to go back so many centuries to deprive a patentee 
of his claim to originality. Let the novelty of the safety 
expansible gun be Mr. Whitworth’s. But pray excuse us 
from attendance within two miles of Shoeburyness when 
this gun, made strictly to Mr. Whitworth’s specitication, is 
fired. It may not “burst explosively,” as Sir William 
Armstrong neatly puts it, but it will certainly “open 
longitudinally,” as Mr. Whitworth puts it, with equal 
neatness ; and in cither case we should prefer to be seated 
upon the cliff at Southend. 

But Mr. Whitworth has done something in gun-making, 
has he not? He has sent his shot a very long way; 
further, perhaps, than Armstrong’s, although not quite so 
far as Lynall Thomas’ gun has done. ‘the Whitworth 
shooting on been very accurate, too, when compared with 
the old smooth bores, with their large windage; but, at 
the same time, the Whitworth gun hus been rejected by 
the English, French, Austrian, and Danish Governments, 
partly for want of accuracy as compared with other rifled 
arms. We are not to forget the great results at Southport, 
nor the penetration of a 44-in. plate by a live shell which 
burst in the backing behind. 
doubtedly sent shelis through plates of full thickness 
before Mr. Whitworth did so. What, then, has Mr. Whit- 
worth done to advance the art of gun construction? We 
must first look to his small bores. ‘These were of homo- 
geneous iron, and enough powder could not be put into 
them to burst them. This was not because the guns were 
absolutely so strong—for they had not, there is reason to 
believe, one-half the strength of the large cast iron naval 
guns—but because they were too small to hold sufficient 
powder to burst them. In a very small gun, therefore, 
wherein the full explosive force of the powder may be 
exerted without danger of bursting, it is practicable to 
use a long projectile, without windage, and to give it a 
rapid rotation on its own axis. A long projectile, rapidly 
spun by means of quick rifling, will keep “ end on,” and 
as it has so little transverse sectional area, it encounters 
comparatively little resistance from the air. This was 
the case of the Whitworth shot, or “ bolts,” as they have 
been called; and so quick was the rifling that it was 
indeed like shooting a bolt out of a nut. But a shot of 
small transverse sectional area must have all the greater 
force applied to it per unit of section in order to impart 
the requisite motion to its mass, If we suppose two 
68 Ib. shot, the one spherical and eight inches in diameter, 
and the other cylindrical and only four inches in diameter, 
four times the pressure per square inch will, ceteris paribus, 
be required upon the latter as compared with the former, 
to gencrate a given initial velocity. 
is obtained, we may say, by the greater resistance per 
square inch of the shot itself, for, as this resistance is 
greater, the shot does not commence to move until the 
further ignition of the powder has produced a greater 
quantity, and, therefore, a greater density and elasticity 
of the impelling gas. 
which is almost the same thing as a small gun, that this 
greater pressure can be safely accumulated. 





Still the French had un- , 





This greater pressure 
' 


But it is only in a very strong gun, | 


Now all this , 


has been, for many years, a part of the general stock of | 


knowledge concerning guns and gunnery. The rationale 
of rifled guns was well understood and worked upon by 
Robins, more than a century ago, and the rifled cannon of 
Wahrendorf and others, with their elongated projectiles, 
were in the Exhibition of 1851, where Mr. Whitworth 
could hardly have failed to see them. ‘Taking up the 
subject, he determined to lengthen the projectile stil 
further, at the same time adopting more rapid rifling to 
keep the shot “ end on;” and he furthermore adopted what 
he has since found himself compelled to abandon as imprac- 
ticable, to wit —the mechanical fit of an iron polygonal 
shot within a gun of the same cross section of bore. With 
the exception of the mechanical fit, now no longer retained, 
there was nothing whatever in all that Mr. Whitworth 
thus did which was at all in advance of what had been 
done before. 


‘Mr. Whitworth to attain an anprecedented range and 





accuracy at Southport? Possibly the range and accuracy 
might have been rather greater than those of the Wahren- 
dorf, Engstrém, Cavalli, and French guns, already in use, 
and slightly greater perhaps than those of the Armstrong 
gun, which certainly preceded Whitworth’s. But these 
extreme ranges and this great accuracy are practically 
useless, since they are attainable only with less initial 
velocities and higher trajectories, whereby much time is 
always lost in getting the range, and at point blank the 
rifled guns are quite inferior to the smooth bores. A com- 
mon cast iron 32-pounder may be made to shoot three or 
four miles, but the more useful qualities of the piece would 
be sacrificed by the alterations necessary for obtaining this 
result. The firing at Southport by no means proved the 
practical superiority of the Whitworth gun, but rather 
afforded an illustration of the extent to which a well- 
recognised principle might be applied experimentally, just 
as a steam engine which no manufacturer would adopt in 
practice might expand its steam thirty or forty-fold with 
great economy in the single item of fuel. The Southport 
results were obtained with projectiles which may be 
described as fitting exactly the bore of the gun. But 
such a fit, as we have said, cannot be regularly maintained, 
and, being abandoned, the Whitworth piece can now do 
no better in respect of range or precision than the rifled 
guns which preceded it. 

When Mr. Whitworth came to make larger guns they 
burst. This he has sought to explain by stating that the 
shot had not been forced home, and that “air space” did 
the mischief. We doubt his explanation; and we are 
certain that, in any case, his large guns were inherently 
weak. At length he had occasion to supply the Govern- 
ment with a 70-pounder, and this was made, not upon the 
safety-valve principle patented in 1854, nor yet like the 
small Southport guns, but exactly, so far as the barrel or the 
body was concerned, like the Armstrongs; a construction 
first analysed by Captain Blakely, Mr. Mallet, and Dr. 
Hart, and patented by Captain Blakely in 1855. It is in 
the construction of the tube—or, more accurately, it is in the 
strength of cannon—that the whole question of improved 
ordnance is comprised. Given a gun which will not burst, 
and you can, practically, shoot to any distance, or fire any 
weight of shot or shell requisite to dispose of an enemy. 
This is the real desideratum in gun construction, and in 
this respect Mr. Whitworth has done absolutely nothing. 
The polygonal bores which he has adopted from others, 
the long projectiles and rapid spin which he has preferred, 
go for nothing. ‘They do not increase the force of the 
powder or the effect of the shot. On the real question of 
strong gun construction, Mr. Whitworth has not only 
failed to add aught to the previous stock of knowledge, 
but his patent of 1854 shows a decided step backwards. 

But, it will be asked, what of the flat-fronted shot ? 
Exactly. They are very good for their purpose. The 
old cross-bow men employed them for punching body 
armour; the Africans, Sir Kdward Belcher says, have cut 
round iron rods into short, cylindrical shot, and fired them 
from muskets for a long time ; Captain Norton used steel 
punch-headed rifle shot thirty-two years ago; described 
them in 1852, and also publicly exhibited them in Cork 
about the same time ; and Mr. Thomas, of Messrs. Faweett, 
Preston, and Co., of Liverpool, made flat-fronted rifle shot 
to be fired under water, for the purpose of shooting whales, 
in 1855. We have been told, indeed, that Mr. Whitworth 
was present at the trial of these projectiles in the Mersey 
in the same year, and that he shortly afterwards took out 
a patent for them in his own name. However this may be, 
his patent is worthless, although he has already employed 
it to obstruct rival ordnance engineers. The association of 
Mr. Whitworth’s name with punch-headed shot is akin to 
that also of his name with Mr. Richard Roberts’ standard 
gauges, made by Mr. Roberts in 1825, and constantly 
employed by him for years afterwards, while Mr. 
Whitworth exhibited and virtually appropriated them 
in 1839, 

It is natural enough to say, “ We care nothing for what 
Mr. Whitworth may have appropriated, if he makes the 
best gun.” But he does not make the best gun. Nor 
does he make any gun of large calibre, except by copying 
the plans of others. Yet it is something to know that 
Mr. Whitworth not only copies, but ruthlessly appro- 
priates as his own the ideas of others. Some time since 
a naval engineer thought a certain construction of breech 
screw would be good. He obtained provisional protection, 
and afterwards submitted his plan to Mr. Whitworth. 
We have been shown the letter of the “ Manchester Ord- 
nance Company,” pointing out the supposed defects of the 
proposed plan. ‘The naval engineer, therefore, did not 
give “notice to proceed.” Within two or three months, 
however, Mr. Whitworth embodied the very plan he had 
so lately condemned, in the 70-pounder made by him for 
the Government ; and he has since, with a published pro- 
visional specification in his way, patented the breech 
screw of Mr. Limbert, the naval engineer, Mr. Whit- 
worth does not stick at little matters of this sort. They 
tell against him; but we still admit that, if he had 
made a really good gun, the nation could not afford 
to object to these little matters of conduct and dealing. 
But Mr. Whitworth has not made a gun of any merit, 
und Sir Emerson ‘Tennent is writing him up in vain. We 
shall not be benefited by polygonal bores; and mechanical 
fits between previously-finisned surfaces of gun and shot 
are out of the question until we adopt some kind of gun- 
powder which leaves no residue. Very long shot and 
quick rifling are not desirable, nor has Mr. Whitworth 
gone a single step beyond previously successful practice in 
adopting them. The real question which underlies all 
improvement in gunnery is that of strony guns. Here 
Mr. Whitworth has done nothing but go backward, as 
witness his specification of 1854. To make a strong gun 
we require strong material and the strongest mode of con- 
struction. ‘ough steel (instead of the hard steel com- 
monly used for tools) appears to be the best material, and 
Mr. Whitworth, in common with many others, has adopted 
this. Where a solid gun is not preferred, the strongest 


But it will be said, Did not all this enable | form of “ building up” is, undoubtedly, that patented by 


Captain Blakely. Our conclusions are that, if there be 
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a “ Whitworth gun,” all that is good in it is not new, 
while all that is new is, not merely not good, but posi- 
tively bad. 
OPPOSITION TO PENDING PATENTS. 

ONCE a week, in the journal of the Patent Commis- 
sioners, appears a list of provisional protections upon 
which notice has been given “to proceed,” and under 
this list it is added weekly that “ notice is hereby further 
“ given, that all persons having an interest in opposing any 
“one of such applications are at liberty to leave par- 
“ ticulars in writing of their objections to such application 
“ at the saidjoffice of the Commissioners, within twenty-one 
“ days next after the date of the Gazette in which this 
* notice is issued.” ‘The only purpose, of course, for which 
notices of objection are received is that timely oppo- 
sition may be made to patents which ought not to 
issue. It would be enough, one would suppose, to 
show that the object, for which a patent was sought, was 
old, or that it was but a colourable imitation of something 
for which a patent was already in force. ‘There are many 
cases in which it could be shown that the subject matter of 
pending patents was not patentable, and in these cases, one 
would suppose, an opposition before the proper law officer 
of the Crown would be sufficient to prevent the issue of the 
patent. ‘This, there can be no doubt, is the sense in which 
the opposition clause of the Patent Law Amendment Act 
is understood by inventors and patentees generally. Let 
us take the strongest case of opposition. A patentee 
acquires some fame in the trade, and his inventions are 
sought after and known by his name. At length, from 
inclination or necessity, he assigns his patents for a valu- 
abie consideration, and his successors do their best to turn 
his patents to account. In the meantime the original 
patentee applies for new patents for the baldest modifica- 
tion of what was before his own. His assignees, seeing 
his “notice to proceed,” of course file their objections to 
his application. Such a case occurred only the other day. 
The law officer appoints a day of hearing, and counsel, 
solicitors, scientific men, and Chancery commissioners are 
summoned in great force on both og When all this 
expense has been incurred, the Attorney-Gencral or the 
Solicitor-General, as the case may be, quictly informs 
the parties to the hearing that he cannot go into 
the equity of the case, and that unless the thing 
sought to be patented is visibly the same as that patented 
before, the application must be allowed to proceed. This 
is practically equivalent to saying that no application for a 
patent can be arrested upon the merits of the case, and 
that, for all practical purposes, the clause permitting 
opposition to a pending patent is a dead letter. No patent, 
therefore, can be stopped during the six months’ period of 
gestation. It must issue and be attacked, if at all, by a 
writ of scire fuctas when in full force. We are not so 
much complaining of the state of the law in this case, as 
we are asking the attention of patentees and the assignees 
of patents to the fact that no opposition can be set up 
against a pending patent with any hope of success. The 
law officers of the Crown know nothing of the details of 
machines, ‘They cannot clearly see the same principle in 
two machines which are unlike each other in outward 
appearance. So long as the one is visibly different from the 
other they fecl themselves bound to assume that there may 
be some patentable novelty in each. It would, indeed, de 
unreasonable to — one of her Majesty’s law officers to 
go further than this. It is only by a fiction, and not in 
reality, that either of them examines the grounds of patent- 
ability of a new invention. Indeed they do not examine 
provisional specifications at all. Their clerks do, and if 
you write “ &c,” they stop your protection until you have 
either struck out the abbreviation, or written “and so 
forth” in fall, This kind of clerical supervision is all 
that is attempted. Any one of us, so far as obtaining a 
patent is concerned, may have one for the mariner’s compass 
in its original form, or for Watt’s steam engine, or for 
Giffard’s injector, for it is only necessary to write out a 
provisional specification in brief and very general terms to 
obtain a patent for anything. This is simply fact, and we 
say it not to find fault with the patent laws or their 
administration, but to have it clearly understood that no 
pending patent can be successfully opposed; a point upon 
which, we are sure, there is now wide misapprehension. 
‘ven when notice of opposition is given, the provisional 
specification which furnishes the subject of the hearing 
cannot be seen, and the opposition must be conducted in 
the dark, The intending patentee may possibly have 
embodied his invention in an article of sale, and in this case, 
if one of these can be produced, there is, perhaps, some- 
thing to go upon. But here, the intending patentee can 
assert that his provisional specification covers many modi- 
fications, and that the real substance of his invention does 
not appear in the article produced, At the hearing, too, 
the intending patentee, with his counsel, first states his 
case in private with the law officer. Those who oppose 
are admitted afterwards, but the intending patentee and his 
counsel are allowed to be present and to hn exception to 
anything brought against their case. In every point upon 
which a hearing for opposition can be viewed, everything 
is in favour of the intending patentee, and against those 
who oppose him. In other words, a direct encouragement 
is given to all, whether inventors or otherwise, to obtain 
patents for anything,—whatever they may choose,—with 
a view of annoying whoever may be likely to be influenced 
by threats of litigation. In eertain—perhaps in many— 
cases such patent adventurers will reap handsome protits 
from such an unprincipled course; while in almost every 
ease they will be certain to cause much expense to those 
upon whom they choose to pounce in the very act of 
examining the claims set up. A manufacturer threatened 
wiih an action has to consult his solicitor, and is often put 
to considerable expense before he can assure himself that 
he is legally clear of the claim brought against him. 

Again, we say, anything may be patented by anybody 
who has the least power of artful statement or concealment 
in drawing a provisional specification, The law, we 
shouldsay, requires immediate and extensive amendment. 
Possibly the Patent Commission, before reporting, will con- 
sider this, 
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LITERATURE. 


Proposed Water Supply and Sewerage for Jerusalem, by Joun 
Inwine Wary, C.E., LL.D. W. J. Johnson, 121, Fleet- 
street. 


Dr. Wuirry desires to secure a water supply and sewerage 
to Jerusalem, not by a commercial undertaking, but by 
voluntary subscription. He was there on the occasion of 
the Prince of Wales’ visit, and he has collected a large 
quantity of information upon the subject of the book 
under notice, which is a large and handsome one. 
The modern city of Jerusalem includes 213} acres 
within the walls, the ancient city having covered 
4793 acres. The present estimated permanent popu- 
lation is 20,330 persons, although great numbers of 
pilgrims arrive about Easter. The city is at an elevation of 
more than 2,000ft. above the sea, and stands upon a porous 
limestone soil. There is no river or stream near, no fuel to 
work a pumping engine, no roads. The average annual 
rain fall is, Dr. Whitty states, as much as 65in., and of 
the whole area of the city 164% acres are available asa 
catchment area. The whole annual rain fall on thia is 
equal, therefore, to 324 gallons daily for each person of the 
population, but of this quantity not more, perhaps, than 
one-twentieth is caught and saved. Seven miles off, how- 
ever, are the three pools of Solomon, receiving a large rain- 
fall, and at a higher level than Jerusalem itself. The upper 
pool contains 1,634,475 cubic feet; the next lower, 
2,536,414 cubic feet; and the lowest of the three, 
3,873,937 cubic feet. Dr. Whitty proposes to put down 
a 9-inch iron pipe from these pools to the top of the tower 
of David, and. he reckons the whole cost, including laying, 
at only £6,231. With provision for sewerage, his total 
estimate is £8,480. He has alternative estimates, however, 
for a much less sum. ‘There is a society, we believe, for 
converting the Jews, and surely if such a society can 
obtain funds, a few thousand pounds can be found for 
carrying out Dr. Whitty’s scheme, or something like it. 








A Record of the Progress of Modern Engineering. By Wiu1am 
Homper. E, and F. N. Spon, Bucklersbury. 

Tue monthly parts of this work for 1863 have been com- 
pleted, and bound in a handsome imperial quarto volume, 
containing thirty-six double plates and a photographic 
portrait of Mr. Hawkshaw. ‘The preface contained in the 
first number left us in some doubt as to the intended 
character of the work, but now that the first year’s 
volume is complete, we can say that it is one of in- 
disputable value to a large number of the members of 
our profession. The plates and specifications embrace 
the Victoria Station, at Pimlico, of the London, Brighton, 
and South Coast Kailway; the London, Chatham, and 
Dover, and Great Western Railways, with full detail 
drawings of the roofs; also the roof of the Amsterdam 
Station of the Dutch Rhenish Railway ; the Metropolitan 
Railway; the West London Extension Railway Bridge 
over the Thames at Battersea; the Amsterdam Crystal 
Palace ; the Southport Pier; the iron roof of Cremorne 
Music Hall ; the Clifton and Lambeth Suspension Bridges ; 
the Allen Engine, and other engineering work. 





THE INVENTOR OF THE COMBING MACHINE. 


Josuva HetLMann was born at Mulhouse, France, on the 19th of 
February, 1796. Having received a commercial education, he com- 
menced an apprenticeship in his father’s office, in 1811, where he 
laboured for a couple of years, employing his spare time in making 
drawings of machines. In 1813 he was employed for some time in 
his uncle’s banking-house in Paris, where he devoted his leisure 
hours to mathematical studies. In 1815 he performed the duties of 
cashier and book-keeper in his father’s house. 

In 1816 his friends determined to establish asmall cotton-spinning 
factory ; and his uncle, Risler Heilmann, placed young Heilmann 
fora short period in Messrs. Tissot and Rey’s spinning factory at 
Paris. During this year of sojourning in the capital, he employed 
his time most industriously. Having entered as a student at the 
Conservatoire des Arts et Métiers, he attended a special course of 
lectures on Physics. He took lessons in turning, almost daily, from 
a toymaker, and spent every Thursday in studying the machines of 
the Conservatoire; his Sundays were employed in drawing the 
machines at Messrs. Tissot and Rey’s factory; and he visited the 
workshops of Paris to collect information on the subject of various 
manufactures. 

On returning to Mulhouse, in the year 1817, it was proposed 
that he should be employed in the small factory of Messrs. Heilmann 
and Sen; this arrangement, however, did not take place, in conse- 
quence of his family projecting the establishment of a spinning-mill 
at Vieux-Thanun, in which he was to undertake the mechanical 
department. At that period there did not exist in Alsace an engi- 
neering establishment capable of making the required machinery, 
so that upon Joshua Heilmann, at the age of twenty-two, devolved 
the responsibility and labour of founding, unaided, a spinning-mill 
of 10,000 spindles. He made all the drawings, superintended the 
construction of all the machines, and succeeded in setting the mill 
to work before 1819. 

For some years he superintended the factory of Vieux-Thann, and 
during this period his leisure time was devoted to the improvement 
of machinery connected with textile and other manufactures. In 
1821 he projected the establishment of a foundry and a machine- 
shop in connection with it, but this project was abandoned. He then 
undertook the construction of two windmills for working lifting- 
pumps; one for the irrigation of the plains of Oxenfield; and the 
other for the environs of Mulhouse. 

In the year 1823 Heilmaun began to occupy himself with power- 





loom weaving, and he invented several improvements in looms for 
weaving cotton goods. A number of looms upon his plau having | 
beeu set to work in the establishment of Vieux-Thann, arrangements | 
were made with Messrs. Risler, Brothers, and Dixon, to introduce | 
the invention into public use; and, on the 10th June, 1824, a French 
patent was obtained in the names of those gentlemen. ‘The im- 
proved looms were noted for their simplicity and economy of manu- 
facture. 

Heilmann’s attention was directed, in 1826, to the improvement 
of preparation machines used in cotton-spinning. On the 27th 
of March, i828, he obtained a French patent for an improvement 
in machinery, which, however, did not find favour with spinners. 

The establishment at Vieux- | hann having been affected by various 
commercial crises, passed into the hands of strangers, and Heilmann 
rejoined his family at Mulhouse. The idea of producivg an 
embroidering machine now occupied his attention. He learned the 
art of embroidering from his wife, and in six months’ time he had 
constructed a machine in which twenty needles were caused to 
embroider simultaneously. For this machine he obtained a French 
patent on the 9th of March, 1829; and on the 2nd May following | 
an English patent for the invention was granted to Henry Bock, to 
whom it been communicated by the inventor. One of these 


machines was exhibited at the Exposition of 1834 in Paris, and the 
central jury awarded a gold medal to Heilmann, who obtained also 
the decoration of the Legion of Honour as an acknowledgment for 
his ingenuity. 

On the 8th of April, 1830, he secured a patent in France for an 
improved loom, in which rotary or wheel temples were used, for 
keeping the fabric distended; but he soon abandoned this inven- 
tion. 

In the year 1833 he invented a machine for measuring and folding 
fabrics, which was also exhibited in the Exposition of 1834. Of 
these machines he constructed about a hundred. A French patent 
for this invention was dated February 3, 1834. 

In the same year the employment of the “ bobbin and fly frames ” 
of the English spinners increased more and more in the French fac- 
tories. Heilmann directed his attention to them, and invented some 
improvements, for which he obtained a French patent, dated June 
30, 1834, anu a French patent of addition for further improvements, 
on the 22nd of August following. Heilmann’s improved machine 
was not well received by the French spinners; he, therefore, came 
with a model to England, and soon sold his invention, but the house 
by which it was purchased did not work the machine. 

About the year 1835 weaving again formed his favourite study ; 
and he devoted himself to the improvement of the manufacture of 
silk stuffs. This project was favourably entertained by influential 
persons interested in the manufacture, who placed at his disposal 
the capital necessary for carrying out his invention on a large scale ; 
and in a short time 120 looms, on the improved plan, were set to 
work by Heilmann at Mulhouse, and a like number at Avignon. 
In order to effect the improvements in the manufacture of 
silks, he introduced a series of improved preparation machines 
(includiug a weft-winding engine), for which a French patent was 
obtained on the 23rd of February, 1838, in the names of Messrs. 
Nicholas, Koechlin, and Brothers. Unfortunately, the whole 
management of this undertaking had to be borne by Joshua Heil- 
mann, who could not make it commercially successful, and, there- 
fore, it was abandoned. He likewise devised a method of 
communicating motion to machines by means of iron wires, in place 
of straps, and put it in operation in Messrs. Koechlins’ manufactory 
at Mulhouse. 

He next invented a loom for weaving simultaneously two pieces 
of velvet, or other piled fabric, united by the pile common io both, 
and also av improved knife and traversing apparatus, for separating 
the two fabrics by cutting the pile through the middle. For these 
inventions, together with the weft winding engine, before referred 
to, an English patent was obtained on the 19th of January, 1841, by 
Frederick Steiner, on behalf of the inventor. A patent was obtained 
in France for the loom and cutting apparatus, dated May 18, 1841, 
by Heilmann, in his own name. For several years he made great 
exertions to get these inventions into use in England, but did not 
succeed. 

In the year 1243, in concert with Mons. J. J. Bourcart, he again 
took up a subject previously entertained by them, of combing long 
stapled cotton. To the full development of this project Heilmann 
devoted the remaining years of his life. He sought not merely a 
simple preparation machine for cotton, but a new system of ma- 
chinery for the preparation, by combing, of various textile materials 
used in the industrial arts, such as cotton, wool, silk waste, flax, 
hemp, &c. The perfected machinery formed the subject of patents 
obtained in France, December 17, 1845, and _ in England, February 
25, 1846. 

The nature of the machinery may be explained by the fol- 
lowing extract from the English specification, in which the 
invention is stated to consist—“ Secondly, in a new combina- 
tion of machinery for the purpose of combing cotton, as well 
as wool and other fibrous materials; into which machine the 
fibres as they come from the dressing-machine are introduced in a 
lap, sliver, or fleece, which is broken asunder, and the fibres are 
combed at each end, and the long and short fibres are separated— 
the long ones being united in one sliver, the short ones in another ; 
and they are passed out of the machine thus separated, ready for 
drawing, roving, and other subsequent operations.” Mr. Heilmann 
told the writer that the most novel and valuable part of this ma- 
chine, which he had long unsuccessfully endeavoured to obtain, was 
ultimately accomplished by carrying into mechanical operation a 
suggestion that occurred to him whilst watching his daughters comb 
their hair. He was at the time meditating on the hard fate of 
inventors generally, and the misfortunes which befell their families. 
This circumstance being communicated to Mr. Elmore, R.A., was 
embodied by him in a picture, which was exhibited and greatly 
admired at the Royal Academy in 1862. 

The inventor lived to see his combing machinery in full practical 
operation in France; but he was not spared tc extricate himself 
from the debts he had incurred in giving this his most valuable in- 
vention to the world. He expired of consumption, on the 5th of 
November, 1848, at Mulhouse, where his remains were interred. 

His executors introduced this machinery into England under the 
protection of Heilmann’s English patent ; and, novel and useful as it 
was, it would have been appropriated in Yorkshire to private pur- 
poses had not the strong arm of the law interposed, and thereby 
allowed Heilmann’s ruined family to reap solid advantages from 
machinery which has proved of incalculable benefit to this country. 

The draft specification of his combing machinery, written by 
himself, is in possession of the writer, at the Patent Office.—-Bennet 
Woodcroft's Brief Biographies. 





Anotuer Great American Inon-Cuap.—In the course of three or 
four months it is hoped that the most formidable iron-clad of the 
Monitor type yet built will be iv active service. She was named 
the Dictator, and was successfully launched last Saturday. While 
she was on dry land (for several efforts previously made to launch 
her had failed, and it seemed doubtful for some time whether she 
would ever be got afloat) I did not think it worth while to say much 
about her, but now that she is actually in the water, and in rapid 
progress towards completion, a few words of description will be in 
place. Her extreme length is 314ft. Her aft overhang is 31ft., 
and forward overhang 13ft., leaving 260ft. between the perpendi- 
culars, and her extreme breadth is 5Uft.,and her depth 22)ft. Her 
frame is entirely of iron, and extraordinary precautions have been 
taken in making the fastenings all as secure as possible, so 
as to guard against the loosening of the bolts which hold 
together the plates of the turret, or the breakage of the nuts. 
The wooden skin of the ship, which is laid on over the iron 
frame, is no less than 3ft. 6in. in thickness. There are on 
the sides of the Dictator llin. of iron, five inches of which 
are in solid beams, five inches by three, and the rest in single inch 
plates. ‘The Dictator will carry but one turret, which will be com- 
posed of 15 single inch plates (it was originally the intention to 
make it 24in. thick in all), and it will weigh nearly 500 tons. The 
vessel will also be provided with a ram projecting 22{t. from the 
bow, and made of 22{t. of solid oakand iron. The deck armour is 
only covered with 1}in. of iron, so that a plupging shot will be 


| liable to penetrate, and this is the only weak point about the vessel ; 


but the Monitors now in service have only been injured ouce or 
twice in that manner, and then not seriously. The machinery is 
designed to drive the Dictator at a speed of 15 milesan hour. There 
are six boilers and 56 furnaces, and an aggregate grate surface of 


| 1,100ft., which will require 175 tons of coal per day when steaming 
| at full speed, and the cylinders of the engines will be 10Uin. in 


diameter. The shaft weighs 36 tons, and the propeller is 21 }ft. in 
diameter, bas 34ft. pitch, and weighs 39,000 pounds. Itis ina well, 
and cannot be injured by the enemy’s shot, which would have to 
pass through 26{t. water to strike it. The engines, I should have 


| stated above, are estimated to be about 5,(UU-borse power. This, 


recollect, is the sketch of a vessel which is nearly completed, and 


| will be in service early in the spring, and she is designed for opera- 
| tions in the open ocean. 


Whatever may be the defects of the 


| Monitors, it is certain they can stand more hammering than any 
vessels yet put afloat, and they can give harder blows, if they can- 
not strike quite so many of them, as the broadside iron-clads.—New 
York correspondence of the Manchester Examiner. 
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Grants of Provisional Protection for Six Months. 


9342. PETER ARMAND LeEcomTe DE FoxTainE MOREAU, South-street, 


Fin-bury, London, “ Certain improvements in centrifugal machines for | 


treatin, saccharine substances, part of the same being applicable to other 
centrifugal machines.’— A communication from Charles Hiinsel, Paris.— 
Petition recorded 23rd September, 1863. 

9054. RicuarD Hornsby, jun., and James EpwIn PHILuips, Spittlegate 
Ironworks, Grantham, Lincolnshire, “ Improvements in reaping and 
mowing machines.”— Petition recorded 4th December. 1863. 

3085. Robert THORNTON, Edinburgh, Mid Lothian, N.B., ‘‘ Improvements 
in the construction of railway and other bridges.” 

3097. James Top, Little Ivy Mill, near Maidstone, Kent, “* An improved 
preparation for the treatment of flock and other furniture padding, to 
render the same obnoxious to vermin,”—Petitions recorded 8th December, 
1863. 

$148. PeTeR Warp, Clouds Hill Villas, St. George’s, Bristol, “ Improve- 
ments in packing piston-, piston rods, and other parts of machinery, and 
in the preparations of material therefor.”—Petitions recorded 12th December, 

863. 


1863. 

3225. James Eastwoop, Blackburn, Lancashire, ‘‘ Improvements in 
apparatus for forcing size or other glutinous substances through pipes to 
supply machines for sizing yarns, cloths, or other materials.”—Petiuion 
yecorded 21st December, 1863. 

3232. James SuAnkKs, St. Helens, Lancashire, “ Improvements in the manu- 
jacture of caustic soda and caustic potash.” 

2324. Joun Sainty, Burnham Market, Norfolk, “‘An improved turnip 
eutter for cutting the last slice.” 


$236, RicHARD ARCHIBALD Brooman, Fleet-street, London, “ Improvements | 


condenser: 





in feeding steam boilers and —A communication 
Claude Jonchier, Rue de Castries, Lyons, France. 

$238. WILLIAM Epwarp Gener, Wellington-street, Strand, London, “ Im- 
provements in the knives used for the cylinders and blocks of rag cutting 
or beating engines, the same arrangement of knives being also applicable 
to the crushing or beating of other substances.”"—A communication from 
F. “eyer, Kair>erberg, aut Rhin, France. 

324’. Jonny GseRs, Middlesborough, Yorkshire, “ Improvements in lifts or 
machinery or apparatus for raising and lowering weights.”—Petitions re- 
corded z2nd December, 1863. 

3242. Joun HENRY Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in shields or tips for boots and shoes.”—A communication trom Horace 
Bearce, Bo-ton, U.S. 

3244. RichiakD Epwarpb VAN HeEs, Manchester, ‘* Certain improvements in 
means to be employed for securing the ends of bands in packing bale 
goods, and in machinery for manufacturing ‘ holdfasts’ to be employed 
for the purpose.” 

3246. JaMEs RonaLp, Liverpool, Lancashire, “‘ Improvements in, and 
apparatus for, the conversion of ropes anid other cordage into oakum, 
tow, and paper stuff, parts of which are applicable to te.sing and clean- 
ing wool or hair on skins, and dressing waste tow, wool, hair, and other 
waste fibres.” 

3248. Joun KNowLEs, Manchester, ‘‘Certsin improvements in apparatus 
for removing the sediment and scum from the interior of steam boilers.” 

$250. WiLLIaM CLARK, Chancery-lane, London, ‘Improvements in per- 
cussion fuzes for igniting the charges of explosive projectiles, mines, 
torpedoes, and other charges of gunpowder or other explosive or easily 





Lo] 


inflammable substances or compounds.”—A communication from John ‘ 


Jordan Eckel, New York, U.S. 

3252. Frepgrick WALTON, British Grove Works, Chiswick, Middlesex, ‘‘ Im- 
provements in telegraphic cables.” 

$254, SAMUEL BRADLEY ARDREY, SAMUEL BgckETT, and Watton SMITH, 
Manchester, “‘ Improvements in lathes for turning.” 

3256. JoHN HENRY JouNSON, Lincoln’s-inn-fields, London, *‘ Improvements 
in shields or tips for bvots and shoes.” —-A communication from Horace 
Bearce, Boston, U.S.— Petitions recorded 23rd December, 1863. 

3258. ANDREW NosLE, Newcastle-upon-Tyne, Northumberland, “ Improve- 
ments in the mode of igniting explosive projectiles,” 

3260. WILLIAM MarspgeNn, Soho Foundry, and Francis Henry Srusss, 
Leeds, *‘ Improvements in or applicable to locomotive engines ” 

3262. “WILLIAM Epwarp Genas, Wellington-street, Strand, London, * An 
improved kneading machine.”—A communication from Jean Antoine 
Kautret, Passage des Petites Ecuries, Paris. 

3264. JoAN Maynes, Manchester, “‘ Improvements in the manufacture of 
—— descriptions of artificial manure, and in apparatus to be employed 
therein. 

$266. James Duckett, Burnley, Lancashire, “ Improvements in the 
arrangement of furnaces, flues, and kilns for drying and burning bricks, 
tiles, and other articles, and in the application of the heat from the kilns 
to boilers for generating steam.” 

3263. Joun DER BRYANT, St. Minver, near Wadebridge, Cornwall, “ Im- 
provements in projectiles for ordnance.” 

8270. Davin Simpson Prick, Great George-street, Westminster, “ Improve- 
ments in the manufacture of projectiles.”—Petitions recorded 24th De- 
cember, 1863. 

3272, Epwarp TykRkL Smitu, Astley's Theatre, Westminster Bridge-road, 
Surrey, ‘“‘ Improvements in apparatus for exhibiting the flow of real 
water and other effects applicable to theatrical purposes,”—Petition re- 
corded 26th December, 1863. 

$274. THoMAs HALL, Oldham, Lancashire, “ Improvements applicable to 
steam boilers for economising fuel.” 

3276. JonaTuAN Epwin Bi.uups, North-street, Westminster, “ Improve- 
ments in the permanent way of railways.” 

8278. WILLIAM Winsoy, Manchester, ** A new method of decorating or 
ornamenting register or other grate fronts and cheeks, hearths of fire- 
p'aces, fenders, and the exterior surfaces of hot air stoves, and coil cases 
enclosing hot water or steam pipes.” 

3279. WILLIAM CLARK, Chancery-lane, London, “ Improvements in slide 
valves.”—A communication from Louis Amédée Lemaire, Boulevart St. 
Martin. Paris, 

3280. WittiAM CLARK, Chancery-lane, London, ‘* Improvements in the 
manufacture of purses, bags, and other similar articles, and in fastenings 
for the same.”—A communication from Ignatz Lindenblith, Boulevart 
St. Martin, Paris. 

3281. Tuomas Tozer, Dean-street, Soho, London, ‘* Improvements in the 
construction of ships and vessels of war (also applicable to other ships 
and vessels), a: d in batteries and fortificat:ons.” 

3282. JOHN BaLpwin Cronin, Queen's Hotel, Leeds, * Improvements in 
applying power to windlass and other barrels used for raising and lower- 
ing weights.”—A communication from E. B. Requa, Jersey, U.S.— 
Petitions recorded 28th December, 1863. 

3264. HENRI REDA DE Saint Mantin, Old Compton-street, Soho, London 

. “Improvements in apparatus for aerial locomotion.” 

3286. HENRY BaYLey, Staleybridge, Lancashire, ‘‘ Improvements in cottou 
gins. 

3288. Jams Price, Circus-street, Marylebone, London, ‘* Improvements in 
apparatus for obtaining moiive power, applicable to the working of 
pumps and other machinery.” 

3290. Henry CauntTer, Stornoway, Lewis, Ross, “ Improvements in the 
manufacture of lubricating matter or composition.” 

3292, James CumMING, Great Western-road, Glasgow, “‘ Improvements in 
= used when giving motion to sewing machines by straps or 
bands. 

3294. JEAN MICHAEL VANDERFEESTEN, Brussels, Belgium, “ Improvements 
in apparatus for heating, boiling, evaporating, and distilling ”— Petitions 

P recorded 29th December, 1863. 

3296. Tuomas Barnes CocuraNg Eakt of DUNDONALD, Queen’s Gate, 
Kensington, London, ‘‘ Improvements in the production of hydro-carbon 
and other oils from gas tar, coal tar, gas pitch, asphalte, voal and other 
bituminous substances.” 


from | 


shire, ‘‘ Improvements in the manufacture of felted fabrics.” —Petitions 
recorded 5th January. 1864. 

35. WiLLiaM Mains, Great George-street, Westminster, “An improved 
syste: of working atmospheric railways.” 

87. Ecwarp Fairsurn, Kirklees Mills, Mirfield, Yorkshire, “ Improve- 
mea s in machinery for carding wool and other fibrous substances.” 

39. RICHARD ARCHIBALD BroomaN, F eet street London, “ Improvements in 
drawing and spiuning woo, cotton, and other textile and fliameitous 
substances, and in apparatus employed therein.”—A communicati n from 
Pie re Henry Goulet and Jules Hubert Fresnet, Reims, Fr nce. 

43. JOUN HasseTT ELWwe it, Priestfield, near Bilston, Staffordshire, “ Im- 
provements in the construction of ships’ masts and spars.”— Petitions re 
corded €th January, 1864. 

45. Epwarp GittakD Cawp, Bristol, “ Improvements in brushes or appa- 
ratus for brushing.” 

47. CHARLES James AppLeBY, Gracechurch-street, London, and Jostau 
Vavasseur, Gravel-lane, Southwark, Surrey, ‘‘ Improvements in coffer 
dams and quay walls,” 

49. Joun Bonp, Olive Tree Patent Temple Works, Hyde, Cheshire, “ Im- 
provements in water ganges for steam boilers and other vessels.”— 
Petitions recorded 7th January, 1864. 





Invention Protected for Six Months by the Deposit of a 
Complete Specification. 

35. GEORGE TOMLINSON BovusFiELD, Loughborough Park, Brixton, Surrey, 
“Improvements in knitting hinery."—A_ cx ication from 
Edward Elisha Kilbourn, New York, U.s8.—Deposited and recorded 6th 
January, 1864 








Patents on which the Stamp Duty of £50 has been Paid. 

121. Epenezer Srevens, Cambridge-road, Bethnal Green.—Dated 15th 
January, 1861. 

87. MATTHEW ANDREW Muir and JAMES McILwuaM, Glasgow, Lanarkshire, 
N.B.—Dated 11th January, 1861. 

122. HeN«y SaGar, Broughton, Manchester.—Dated 15th January, 1861. 

104. JAMES Horsky, Belvedere-road, Lambeth, Surrey.—Dated Ith 
January, 1861. 

125. Joun Reapine, Birmingham.—Dated 16th January, 1861. 

130. WILLIAM Spence, Chancery-lane, London. -A communication.—Dated 
i7th January, 1861. 


| 163, ROBERT Musuet, Coleford, Gloucestershire.—Dated 21st January, 1861. 





| 


3298. WILLIAM Epwarp Grper, Wellington-street, Strand, London, ‘‘ An | 
improved teasling machine.” — A communication from Paul Joseph 


x Vasset, sen., Passage des Petites Ecuries, Paris. 

3300. AUGUSTE CHARLES JOSEPH LENGELKE, FRANCOIS PHILLIPE MorEL, and 

ss DesikE GeorGE MaTuizu Coquet, Paris, ** Improved toys.” 

3302. Gronce Putuuirs, Holborn Hill, London, “ Improvements in the 

; production of aniline colours.”— Petitions recorded 30th December, 1863 

3305. Ropext BELL, Glasgow, Lanarkshire, N.8.,‘* Improvements in the 
ne of ornamental fabrics.”—Petilion vecorded 31st December, 
S63. 

9, Joux Puakey and Rosert Buaxry, Marsden, Lancashire, “Certain im- 
provements in looms for weaving.” 

ll. HENRI ADRIEN BONNEVILLE, Porchester-te Trace, Payswater, London, 
‘Improvements in bobwins of shuttles of sewing machines."—A come 
munication from Alfred Neymark, Rue de Valois, Paris. 

. wegen AMBLER, Keighley, Yorkshire, ‘‘ Improve 
nodes, 

15. Francis ANpox, Cardiff, Glamorganshire, “ Improved apparatus for 
securing watches and such like articles from being stolen from the 
person.’'— Petitions recorded 2nd January, 1864. 

19. James BuLLoucu, Baxenden, New Accrington, Lancashire, ‘ Improve- 
ments in machinery for sizing yarns, beams, or warps to be woven, and 
also for improvements consisting in novel ar g ts and hinery 
for the better preparing of these yarns, beams, or warps for the operation 
of sizing."—Petitions recorded 4th. January, 1864. 

27. WiLLiaM BRaINARD BARNARD, 
Loudon, “ Improvements in the mode of uniting metallic surfaces, 
applicable to sheathing or lining vessels and to other purposes.” 

29. James Heywoop WuitguEap, Royal George Mills, Saddleworth, York- 





ts in paper cop 





Southampton-buildings, Chancery-lane, | 


129. Ropext WALTER SWINBURNE, South Shields, Durham. -—Dated 16th 
January, 1861. 

169. GBoRGE WuiTe, Pancras-lane, London.—A communication.— Dated 
22nd January, 1861. 

124. Epwin Wuirtaker and JgremtAu CLARk, Hurst, Lancashire. —Dated 
16th January, 1861. 





Patents on which the Stamp Duty of £100 has been Paid. 


157. Epwin CLark&, Great George-street, Wesminster.—Dated 19th January, 
1857 


159. Epwin CLakk, Great George-street, Westminster.—Dated 19th January, 
857. 

130. MATTHEW ANDREW Mug and JAMES McILwaaM, Glasgow, Lanarkshire, 
N.B.—Dated 15th January, 1857. 

148. Ropexr Reeves and JouN Rekves, Braton, Westbury, Wiltshire.— 
Dated 17th January, 1857. 

185. Henry Cater, Anchor-terrace, Southwark.— Dated 21st January, 1857. 

291. WiLt1AM Epwarp Newton, Chancery-lane, London,—A communica- 
tion.—Dated 31st January, 1857. 

258. George Epwarp Derine, Lockleys, 
January, 1857. 

153. THoMss SAGAR and CuristoruER TurRNER, Burnley, Lancashire.— 
Dated 19th January, 1857. 


Herefordshire.—Dated 28th 


Notices to Proceed. 

2202. SAMUEL GEKISH, Shoe-lane, Holborn, and Joun Weston, Whitecross- 
street, St. Luke’s, London, “ Improvements in machinery for morticing, 
drilling, dovetailing, and cutting wood, and in tools to be used for 
morticing.”—Petition recorded 7th September, 1863. 

2203. Lupwig Monv, Appleton, Widness, Lancashire, “ Improvements in 
obtaining sulphur and suiphurous acid from ‘alkali’ waste.’ ” 

2206, WILLIAM ASHLEY WILSON and James Smitu, Liverpool, “ Improve- 
ments in furnace fire-grates.” 

2210. WittiAM Hewitt, Bristol, ‘‘ An improved rudder and means of work- 
ing the same.” 

2211. James Deas Jack, Montrose, Forfarshire, N.B:, ‘‘ Improvements in 
moulding or shaping metals."—Petitions recorded 8th September, 1863. 

2231. WILLIAM WELLINGTON GREENER, Birmingham, ‘* Improvements in 
breech-loading fire-arms.” 

2232. Ho_mes Wricut and Joun WiLtIAM Wrieut, Freedom Mills, Morton, 
near Bingley, and WILLIAM CLovGH, Keighley, Yorkshire, ** Improvements 
in glazing and rolling press-papers, paste-board, and other paper requiring 
to be glazed or rolled, and in the means or apparatus empluyed therein.” 
— Petitions recorded 10th September, 1863. 

2236 James HarTsHorRN and WitLiam RepGate, Nottingham, ‘‘Improve- 
ments in the manufacture of lace, and in means or apparatus employed 
therein.” 

2328. Lovis Desens, Rue de |’Echiquier, Paris, “ An improved bath or 
bathing machine adapted for deep water.” 

2240. Joseru Ruopss, Morley, near Leeds, “ An improvement in piercing 
machines.” 

2242. James Dossiz, St. Petersburg, “Improvements in the construction 
of railway and other carriages.” —Petitions recorded 11th September, 1863. 
2246. James CRELLIN, Lime-street, Liverpool, “ Improvements in apparatus 

for governing and stopping the flow or passage of fluids.” 

2247. James Kine, Glasgow, Lanarkshire, N.B., ‘‘ Improved means for 
assisting and regulating the process of fermentation.” 

2248. CHARLES EDWIN WALLIS, Millman street, Bedford-row, Holborn, 
London, ** Improvements in revolving fire-arms.” 

2251. DOUGLAS SYMONDS SUTHERLAND, Great George-street, Westminster, 
“Improvements in blasting rocks and other materials.” 

2252. Joun ADAMS WuipPLe, Boston, Massachusetts, U.S , “‘ Improvements 
io apparatus for supporting photograph cameras,”"—/etitions recorded 12th 
September, 1863. 

2253. HENRY KIVIERE, Queen’s-road, Bayswater, London, ‘“‘ Improvements 
in the construction and application of apparatus and implements used for 
the purposes of heating, cooling and evaporating.” 

2255. Tuomas BeLt, Wishaw, Lanarkshire, N.B., “‘ Improvements in 
apparatus for distilling shale or other bituminous minerals.” 

2256. Georce WuitrikLp Bituines, New York, U.S., “‘ An improved 
method of preparing the fibres of hemp, flax, and other vegetable 
materials for manufacturing purposes.” — Petitions recorded 14th Septenber, 
1863. 

2260. CuarLes Barrcock, Wandsworth, Surrey, “‘ Improvements in cigar 
lighters and fusee matches, part of said improvements being applicable 
al-o to vestas and matches, wax tapers, and candles.” 

2262. Warnen THOMPSON, Kue Neuve des Martyres, Paris, “ Improvements 
in electric telegraph apparatus.”—Petitions recorded Lith September, 1863. 

2264. Josern Fox, Derby, ‘* Improvements in machinery for planing or 
cutting off the sides of armour plates.” 

2266. GaBRiEL LEwWAt, Philpot lane, London, “ An improved method of, 
and apparatus for, consuming smoke and heating and warming public 
and other buildings, and for drying purposes generally.” 

2272. BernarpD James Wepner, Newton Abbot, Devonshire, “‘ Improve- 
ments in thrashing machines.” 

2275. Ronert Harkineton, Birmingham, *‘ Improvements in umbrellas 
and parasols, and in parts thereo!.”—Petilions recorded 16th September, 
1863. 





2281. ALEXANDER Cuapuin, Cheyne Walk, Chelsea, Middlesex, “‘ Improve- 
ments in apparatus for propelling ships or vessels.” 

2282. Puinkas Cowan, Barnes, Surrey, ‘‘ An improvement in refining 
sugar.” 

2285. Joun GorrLigs Unricu, Wellclose-square, London, ‘‘ Improvements in 
apparatus applied to railway carriages and trains, in order to obtain 
greater safety tu passengers.” 

2286. Joun Henry Jounson, Lincoln’s-inn fields, London, “ Improvements 
in life belts and swimming belts."---A commun cation from Terrilhon 
Verdier and Co , Paris.— Petitions recorded 17th September, 1863. 

2342. PeTeR ARMAND Le Comiz bE Fontaine Morkau, South-street, 
Finsbury, London, “ Certain improvements in centrifugal machines for 
treatin, saccharine substances, part of the same being ap,-licable to other 
centrifugal machines."—A communication from Charles Héusel, Paris.— 
Petition recorded 2ird September, 1863. 

2542. KicHaRD BEWLEY, jun., Uttoxeter, Staffordshire, ‘* Improvements in 
wrenches,”"—Petition reco ded 1. th October, 1363. 

2545. Lewis Ress Cuzessroven, Brookiyn, Kings, New York, U.S., ‘‘ An 
improved lJet-off motion for looms.”"—A communication from Silas 
Shepard, Taunton, Bristol, Massachusetts, U.S.—Petition recorded 17th 
October, 1863. 

779. GORGE HasELTINE, Southampton-buildings, Chancery-lane, London, 

** An improved machine for bending metallic pipes or spouts."—A com- 
munication from Elijah Valentine and Moses Thompson Ridout, 
Milwaukee, Wisconsin, U.S.—Petition recorded 7th November, 1863. 

2835. GeorGk KENNEDY GeyeELIn, King-street, Cheapside, London, ‘* Im- 
provements in the construction of water-closets.”— Petition recorded 13th 
November, 1363. 

3039, WiLLIAM Epwarp Newton, Chancery-lane, London, “ Improvements 
in printing hinery.”"—A ication from Stephen Davis Tucker, 

New York, U.S.—Petition recorded 2nd December, 1863. 








Y 

















$107. Tuomas Vavenan MonrcGax, Battersea Works, Surrey, “ Improve- 
ments in the treaimentand purification of plumbago for the m«nufac- 
ture of crucibles and other fi: e-proof articles, and in apparatus employed 
therein.”~- Petition recorded 9th December, 1868. 

$204. Epwarp Tuomas Hvuenes, Chancery-lane, London, ** Improvements 
in the compos tion of ink suitable for printing and colouring, or shading 
bank notes and other in.truments ang documents by the copper plate, 
lithographic, typographic, xylagraphic- or ot er processes of privting.”— 
A communication from Tracy Edson, New York, U.S.—Petition recorded 
1wh December, 1863. 

3219. Ropert Paterson, Glasgow, Lanarkshire, N.B., ‘' Improvements in 
steam « ngines,”— Petition recorded 2ist December, 1863. 

3232. JAMES SHANKs, St. Helen's, Lancashire, ‘‘ Improvements in the 
manufacture of caustic soda and caustic potash.”— Petition recorded 22nd 
December, 1863. 

$244. Ricuarp Epwarp VAN Hers, Manchester, ‘‘ Certain improvements in 
means to be employed for securing the ends of bands in packing ‘ bale 
goods,’ and in hinery for turing ‘holdfasts,’ to be employed 
for the purpose.”— Petitvon recorded 23rd December, 1863. 

3261. SoLomon SALLY Gray, Boston, Suffolk, Massachusetts, U.S., “ Im- 
provements in paper or cloth-lined paper collars for gentiemen and 
ladie-.""— Petition recorded 24th December, 1863. 

3305. Ropert Beit, Glasgow, Lanarkshire, N.B., “Improvements in the 
manufacture of ornamental fabrics."—setilion recorded 3ist December, 
1863. 

34. Geores TOMLINSON BousFieLp, Loughborough Park, Brixton, Surrey, 
“Improvements in knitting machinery.” — A communication from 
Edward Elisha Kilbourn, New York, U.S,—Petition recorded 6th January, 

4. 











And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 





List of Specifications published during the week ending 
16th January, 1864, 

1222, 10d. ; 1223, Sd. ; 1224, 4d. ; 1225, Is. 6d. ; 1226, Is. 4d.; 
1228, 4d. ; 1229, 6d. ; 1250, 6d. ; 1231, Is. ; 1232, 4d. ; 1°33, 
. 10d. ; 1235, 53, 4d, ; . ; 1289, Is. 4d. ; 1240, 
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1288, 4d. ; 1289, ldd. ; 1290, Is. 4d. ; 1292, 10d. ; 1293, 


1221, 4d, ; 






; 1247, 
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8d. ; 1, 

1204, 4d. ; 1295, 10d. ; 1296, 2s. ;'1297, 4d’; 1298, 4d.’; 1299, 4d. 3 1300, 
10d. ; 1301, 10d. ; 1302, 4d. ; 1303, 6d. ; 1304, 10d. ; 1307, 10d. ; 1308, 4d. ; 
1309, 10d. ; 1310, 10d. ; 1311, 8d. ; 1314, 4d. ; 1316, 4d. ; 1317, 4d. ; 1318, 
10d ; 1319, 4d. ; 1323, 4d. ; 1325, 4d. ; 1 10d. ; 1 4d. ; 1329, 4d. ; 
1330, Sd. ; 1331, 2s. 4d. ; 1332, 10d. ; 3 133: : 





1333, Sd. ; 1334, 6d. ; 1335, 4d. 
1336, 4d. , 1337, 4d. ; 1340, Sd. ; 1341, 6d. ; 1342, 4d. ; 1343, 10d. ; 1344, 


4d. ; 1345, 4d. 


*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
Office Order, made payable at the Post-office, 5, High Molborn, to Mr, 
Bennet Woodcroft, her Majesty’s Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tux ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 

Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, cc. 

1442. W. Ropers, Millwall, * Steam boilers." —Dated L0th June, 1363. 

This invention is applicable more especially to boilers which are required 
to generate steam rapidly. For this purpose the patentee employs by pre- 
ference a cylindrical case, placed vertically, and with tubes passing through 
it from end to end. Underneath this boiler is arranged the fire-box, 
likewise contained in a cylindrical case ; and in @ circle around and within 
this case, and at a short distance from the side, are other holes, also 
arranged verticaily ; these tubes communicate at their upper ends with the 
water in the boiler, and at their lower ends they are connected with a ring 
tube, into which the feed-water is introduced. The steam is taken from 
the top of the boiler by other tubes } ting with diff parts of 
the top thereof, and connected up to a ring tube, from which the steam is 
taken for use. This arrangement is made in order to prevent priming 
when the steam valve is suddenly opened, By arranging boilers in this 
manner, a very large heating surface is obtained, although the quantity of 
water which it is necessary to have in the boiler is but small, consequently 
steam can be rapidly obtained, When great rapidity in obtaining steam is 
not necessary, the fire-box of the boiler may be surrounded with a water 
casing. 

1443. T. ApAMs, Spa-road, Bermondsey, “Slide and other valves.”—Dated 
10th June, 1863. : : : 

For the purposes of this invention, when constructing slide valves, in 
order that the pressure may be equalised, or more or less counterbalanced, 
what are called ‘* false ports” are coustructed, in order that the steam or 
other fluid pressing on one side of a slide valve may simultaneously press on 
the other side of such valve, either so as to balance or partially balance 
the pressure, and thus admit of the valve being slid more readily and with 
less power than when the fluid is pressing only on one side of the valve. 
A slide valve is made in two parts, one of which acts or slides against the 
surface where the ports are made into the steam cylinder or vessel, and the 
other part acts against the valve box in which false ports are made, which 
correspond in dimensions with, or are formed of, larger or smatier dimen- 
sions than the ports or passages into the cylinder, according as it is desired 
to balance the pressure on both sides of the valve, or to allow the pressure 
in one direction to prepouderate more or less on one side of the valve. 
The two parts of a vaive above mentioned have their inner surfaces inclin- 
ing to each other, and between them a wedge formed piece or rectangular 
frame is introduced, and these three parts are recived into the 
ordinary rectangular frame, and the centre or wedge formed piece is 
arranged to be set up by set screws, or otherwise, sv as to cause the two 
parts of the valve to separate from each other, by which their wearing 
surfaces can be set up to the interior of the valve box or chest, and thus 
compensate for the wear of the surfaces. Suitable passages are formed in 
order that the pressure in the real ports on one side of a valve may corre- 
spond with the pressure in the false ports. ‘The three parts of a slide valve 
above described are heid in the ordinary rectangular frame or bridle, and 
are moved to-and fro in the valve box or chest by the valve rod in the 
ordinary manner. When using piston valves, the cylindrical or other 
section of valve chamber has formed in it false ports on the opposite side 
to where the real ports are situated, and a passage is formed in or through 
the valve or the valve sext so that the pressure in the false ports and in the 
real ports may be made to correspond. 

1447. W. CLARK, Chancery-lane, London, “ Locomotive apparatus.”—A com- 
munication.— Dated 10th June, 1303. 
This invention cannot be descrived without reference to the drawings. 





1449. W. Cuark, Chancery-lane, London, “ Obtaining and applying motive 
power.”—A communicaton-—Dated Lith June, 1863, 

This invention has for its object the transformation of heat into motive 
power by means of water, and consists in effecting the combination of fuel 
and oxygen under pressure in a closed chamber without furnace bars by the 
introduction of a limited supply of air from a receiver in order to produce 
the greatest possible amount of heat. I+ also consists in imparting this 
heat to the water by introducing it in a state of extreme subdivision into 
the gaseous products of combustion at a high temperature.  !t also consists 
in multiply ug the points of contact of the said water with the heated gases 
by projecting it in a ¢ mtrary direction to the gaseous current leaving the 
furnace, which causes it to meet successively with zones of greater heat, and 
so absorb the greatest quantity of caloric by its direct contact with the 
heat, without the interposition of a resisting heating surface, tie eatent of 
which contact is only limived by the maximum degree of subdivision of the 
water practicable. ‘The invention also consists in the employment of any 
tension or practic ible temperature of said super-heated steam conjointiywi h 
the gases (which have given up their heat by equahsing their temperatare 
with that of the steam) in a receiver similar to those ordinarily empioyed in 
transturming into power iu the receiver the greatest quantity of heat, thus 
forming a caluric engine, using water asa medium which produces each 
time in the receiver an amount of heat due to the volume of air admitted, 
and also to the fuel combined with the oxygen of said air, which transinits 
by direct contact and in given quantities to the water In a state of subdivi- 
sion a portion of the heat developed, in order to vaporise and superheat it 
until its temperature is equalised with that of the gaseous products of com- 
bustion, and superheated steam is introduced into a receiver or ordinary 
steam engine which furnishes to the geuerators each time the air necessary 
for the combustion and the water for the vaporisation, 

1461. J. JOHNSON, pistons, . tte apparatus for the cylenders of 
steam engines.”—Dated 1th June, 1863, 
This invention consists in constructing lubricating apparatus to be fitted to 
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the steam pipe of steam engines so that the pressure of the steam shall open 
the outlet and allow the oil or other lubricating material issuing from the 
lubricating vessel, while on the withdrawal o the pressure the outlet be- 
comes closed, and prevents the further escape of the lubricating material.— 
Not proceeded with. 

1462. J. Jounson and W. Braituwaite, Peterborough, ‘ Reversing levers for 

locomotive engines and others ""— Dated 11th June, 1863. 

Rever-ing levers, as at present fitted, are capable of being moved over a 
toothed segmental bar, and are armed with a “fall” or paul for taking into 
one or other of the teeth on the bar. Many inconveniences attend this 
arrangement. Now, this invention consists in the employment of a plain 
segmental bar (by preference, circular in transverse section), and in fitting 
the lever with @ collar or clip to embrace and clasp the said bar by friction. 
‘the patentee fits the lever with a wedge, or other like appliance, in order 
to fix it and hold it stationary at any required point on the bar. On raising 
the wedge, the lever may be shifted and again fixed, as required. 

1165. J. F. Tone, Newcastle-upon-Tyne, ** Prevention of smoke in steam 
boil ¢ and other furnaces."—A communication.—Duted 12th June, 1863, 

Accoruing to this invention, as applied tv an ordinary locomotive boiler, 
it is proposed to employ a small steam pipe which is carried from any 
convenient part of the boiler through the fire-box, and through one of the 
ordinary tubes of the boiler, and extends to the front of the smoke- box. 
At this part it is provided with outlets or nozzles through which the steam 
ina superheatel state is discharged into a corresponding series of tubes 
which pass through the smoke-box, and communicate with some of the 
ordinary boiler tubes. By this arrangement of apparatus a current or 
carrents of heated air and superheated steam are directed in to the furnace, 
so as to mingle with the gases and products of combustion at the moment 
of their formation.—Not proceeded with, 

1482. R. Buackburn, Leeter, ‘* Traction engines.”—Dated 13th June, 1863. 

This invention is for improvements upon a former invention, for which 
letters patent were granted to Isaac Blackburn and the present patentee, 
February 12, 157 (No. 414), It consists in mounting the boilers upon 
flanged wheels which run upon rails fixed on the inner surface of the drum, 
whatever the nature of the boilers, This invention also consists in placing 
the boilers parailel with the length of the drum. Guide wheels are also 
provided inside the drum, to assist in keeping the boilers in their proper 
horizontal jine—that is, parallel with the surface of the road or land on 
which the drum is travelling. The engines are supported upon a frame in 
front of the drum, and between it and the front guide wheels; and the 
power therefrom is transmitted to the drum. A portion of the frame 
extends to the rear of the drum on each side, and the boilers are also con- 
nected to this frame. The outer surface of the drum may be either plain 
or corrugated, 

1488. H. G. W. Waasrarr, Radnor-terrace, ‘* Apparatus for feeding 
steam boilers with water.”—Dated 3th June, 1863. 

This invention cannot be described without reference to the drawings. 

1490, J. SHAND, Upper Ground-street, Blackfriars-road, London, * Construc- 
tion of steum sire engines.” —Dated Lith June, 1863, 

The First part of this invention relates to improvements in the arranye- 
ment and construction of steam fire engines, and consists in employing a 
verticai double-acting steam cylinder placed in au inverted position directly 
over and concentric with a water cylinder fitted with bucket and plunger ; 
the plunger is connected direct to the steam piston by two rods, and to a 
crank (working between the steam and water cylinders, and also between 
the said rods) by a connecting rod jointed to the bottom of the plunger. 
The water cylinder has a vertical frame cast on the top, the upper end of 
which forms a cylinder bottom, to which the steam cylinder is bolted. 
This vertical frame also carries the bearings of the crank shaft, and on this 
shaft a tly wheel and excentric for working the slide valve and feed pump 
are fixed. The steam and water cylinders may be connected by rods or 
other means, besides the method above described. The water cylinders or fire 
engine apparatus is constructed with valves, and the delivery has two out- 
lets fur attaching hose, and is fitted with a stop valve, which can shut off 
either of the two outlets, but only one at atime. ‘this steam engine is 
fitted with a self acting governor, constructed with a small cylinder and 
piston communicating with the water discharge passage of the fire engine 
apparatus on one side, and the steam chest on the other side. This piston 
is connected to the lever of a regulator, which is acted upon by variations 
in the water pressure in the fire engine apparatus, The Second part of the 
invention relates to improvements im the construction of the steam boilers 
of steam fire engines, such boilers being applicable to other purposes. The 
steam boiler is of vertical tubular construction, and the outer shell sur- 
rounding the tube is cylindrical. Two detached semicircular chambers, 
made of thin sheet metal, are u-ed to fill up the space between the tubes 
and outer shell. These nbers communicate with the steam space by 
means of tubes, and to the external atmosphere by cocks, fixing the cham- 
bers to the shell of the boiler. These cocks are used to empty any condensed 
steam that may accumulate in the chambers, and the use of the chambers 
is to reduce the quantity of water in the boilers, causing steam to be 
raised more rapidly, and to increase the steam spa The chambers may 
be of any shape and number, and are applicable to boilers other than those 
of steam fire engines, The boiler is also constructed so that the upper part 
of the shell may be detached by means of bolts or studs and nuts, thus 
allowing complete access to the tubes and to the internal part of the boiler. 



























CLAss 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessles, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
NESS, Ce 

1432, J. Epwarps, Basinghall-stveet, London, “ Railway chairs and sleepers.” 

— Dated vth June, 1863. 

In carrying out this invention the inventor takes two or more suitable 
pieces of wood, and bolts or fixes them together to get a sleeper of the 
requisite size. He makes a chair with a tongue-piece to insert between the 
pieces of wood. This chairhe sometimes makes of wrought iron and cast iron 
combined ; the tongue and jaws he makes of wrought iron, and the sides of 
cast iron, Which are fixed tothe tongue. Sometimes he makes the sides of 
wrought iron, and fixes them to the tongue, and sometimes he uses the 
wrought iron part only by fixing it either in the incision in the sleeper, or 
fixing it to the sides of the sleepers. He passes a bolt through this tongue- 
piece, which holds the chair in its place. He also makes suitable incisions 
in solid sleepers, and into these inci-ions the t yngue-piece on the chair is 
passed and is bolted to the sleeper, He also makes a chair with a tongue- 
piece ; this tongue-piece is hollowed in the centre, so that when the rail is 
in the chair it bears on the sleeper instead of on the chair. He also makes 
chairs with the edge of the bottom turned off to prevent cutting into the 
sleepers, He uses a split iron key to fasten the putting wood or some other 
elastic body between. Sometimes he passes a screw bolt through the side 
of the chair to fasten the rails. —Vot proceeded with 
1441. R. AITKEN, Cambridge-street, Pimlico, “ Permanent way of railways.” 

—Sated Wth June, 1363. 

This invention relates more particularly to a peculiar construction and 
arrangement of combined chair and sleeper, whereby the rail is held in its 
place in the ehair without the aid of the usual wooden wedges. According 
to this invention it is proposed to cast the combined chair and sleeper in 
two parts, which are hinged together by a hinge pin running puralel or 
nearly so to the rail, each half of the sleeper havinga chair jam cast thereon. 
The rail rests upon a wooden or other cushion inserted beneath or at the 
side of the rail. The proper gauge is maintained by the usval or other 
wrought iron tie bars, jibs, and collars, which latter serve also to keep ihe 

jaws of the chair firmly against the sides of the rail. The weight of a pas.- 

Ing train tends to steady the rail by produe ng a powerful gripping action 

of the jaws against the sides of the rail. —Not proceeded with 

Lis. W. KE. Newton, Chancery-lane, London, ** Propulsion of ships and other 

vessels."— A conmunication.— Dated 9th June, 1863. 

This invention relates to the placing of one or more screw propellers in a 
passage ortube extending longitudinally through a vessel below the water 
line, The portions of this passage or tube next the ends of the vessel are 
made of a funnel shape, so that the mouth of the passage or tube at either 
eu of the vessel presents an area of opening equal or a i ing to the 
whole area of the greatest submerged transverse section of the vessel at an 
averave draft, so that the propeller or propellers working in the passage or 
tube may draw from the front of the vessel through the passage or tube a 
column of water the area of whose transverse section is equal or approxi- 
mates to the area of the greatest submerged transverse section of the vessel, 
The submerged portion of the vessel is made with its sides and bottoms 
straight or nearly so, and its sides parallel or nearly so, so that its transverse 
sectional profile is of the same form, or does not vary in any considerable 
degree from end to end; and the funnel mouths of the passage or tube 
whieh extends through the vessel are made to conform to the profile and 
combine therewith to make the ends of the vessel present as sharp edges as 
possible, so that as little resistance as possible may be offered to the passage 
of the vessel through the water, The vessel thus constructed and provided 
with propellers is not forced through the water by dividing and displacing 
it in a lateral and downward direction, but displaces the water from in 
front of it through its central passage, and discharges it astern. The inven- 
tion further consists in placing within the aforesaid passage or tube a series 
of stationary feathers or wings, so as to present the whirling motion of the 
water within the passage or tube which would otherwise be produced by the 
revolution of the propeller or prope!lers.-—-Not proceeded with, F 






















1438. H. J. McKi.i0r, Belvedere, “ Compositions for coating or covering ships’ 
bottoms.” — Dated 0h June, 1863. 

In making compositions for this purpose the inventor combines together 
lime (by preference lime known as Abershaw lime), tallow, and sulphur, 
by preference in the following proportions :—Lime,7 ewt. ; tallow, 1} ewt. ; 
sulphur, }ewt, ; and to these he prefers to add 1 ewt. of size. This com- 
position he does not apply directly to the ship’s bottom, but he first coats 
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the bottom with a composition of tar and sulphur posed, by pref e, 
of eight parts of liquid coal tar and two parts of sulphur. This composi- 
tion is applied hot to the ship’s bottom in the same way as when using tar 
only. After a ship’s bottom has been coated with this latter composition, 
any number of coats of the first composition may be applied to it, and in 
place of employing the latter composition for first coating a ship’s bottom 
before applying the first-mentioned composition, other compositions or 
materials or paints may be employed.—Not proceeded with. 

1454. C. L V.Tenac, Tredegar, Monmouthshire, ‘* Railway wooden sleepers.” 

—A communication.—Vated 11th June, 1863. 

This invention cannot be described without reference to the drawings. 

1463, T. A. Ewtiotr, Enniskillen, Fermanagh, ‘‘ Reefing topsails and 
courses.”"—Dated 11th June, 1863. 

The object of this invention is to maintain the sail whole, and to cause the 
rolling thereof upon the yard to which it _is connected without the employ- 
ment of a supplementary yard or roller. The invention consists in suspend- 
ing the yard, by means of swing rods, connected at or about their centre 
to an arm or arms projecting from one or more rings or hoops free to move 
up and down the mast, and connected to haulyards, whereby the yard is 
raised or lowered as required. For the courses, as the yards do not require 
to be raised or lowered, the swing rods are connected at their centre to an 
arm projecting from some fixture on the mast. At each of their outer ends 
the swing reds are connected to crossheads ; the axes of the yards are sup- 
ported in and protrude beyond these crossheads, and the protruding ends 
have fixed upon them a toothed pulley or similar contrivance ; a plain 
guide pulley or roller is also fixed upon each of the crossheads, both above 
and below. A chain carried from the deck is passed through a block sus- 
pended from the arm, to which the swing rods are connected, through the 
plain pulley on the upper side of the crosshead at ons end of the yard, 
round the toothed pulley, then through the plain pulley on the under side 
of the crosshead, and back through the block down to the deck ; anda 
similar chain is similarly carried round the toothed pulley on the other end 
of the yard. For convenience sake, after returning through the block, the 
two ends of cach of these chains are united into one, and carried down to 
the deck as one chain. In order to reef the sail, the yard is caused to 
rotate by hauling on the chains, whereby the sail is rolled up upon the 
yard, the sheets, of course, being slacked to allow of the foot of the sail 
Yising. To let out the sail to any extent required, s!ack away the chains and 
haul upon the sheets.—Not proceeded with. 

Hurcuinson, Plymouth, ‘‘ Apparatus for cleansing ships’ 
Lottoms and sides.” j 








—Dated 15th June, 1363. 
This invention consists in the employment of what the inventor terms a 
traveller—that is, a case open at top, with two sides and a bottom, to fit 
and travel outside and along the keel or bottom of the ship—and of a mat- 
tress, backing, or holéer armed on the inside with bristles, scrapers, or pins 
connected by ropes to the traveller, and in communication by other ropes 
with the deck, Both traveller and cleanser are fitted with ropes, whereby 
they may be drawn from stem to stern, and vice versa. By adjusting the 
length of the ropes the cleanser may be made to act on every portion of the 
ship’s bottom and sides from the traveller upwards. He sometimes makes 
the mattress buoyant, to assist in pressing the bristles or pins in contact 
with the vessel’s bottom and sides, and he prefers to form the brushes in 
several parts all connected.—Not proceeded with, 
1433 T. A. Exot, Haniskillen, ‘* Ballasting ships and other ves: 
Dated 13th June, (303. 

This invention cannot be described without reference to the drawings. 

1484. A. Menu, Petit Talard, near St. Malo, France, “ Helm for working the 
rudders of ships or vessels.” — Dated 13th June, 1863. 

This invention consists in a mechanical contrivance for imparting motion 
to the rudders of ships or vessels, by which tiller ropes or chains, pulleys, 
and their appendages will be dispensed with. It is composed of very few 
pieces, consisting of a clasp or hoop fitted near the top of the rudder shaft 
or head, from which hoop projects horizontally a stem or bar, expanding 
into a socket at the end farthest from the rudder head, the said socket 
receiving freely a vertical lever carried by a shaft provided with a cog wheel, 
which is actuated by teeth cut on the shaft of the ordinary steering wheel. 
The action is as follows :—On turning the steering wheel to the right or left, 
the teeth cut on its shaft gear into the cog on the shaft carrying the lever, 
which latter acts on the horizontal stem projecting from the hoop on the 
rudder head, aud the rudder obeying the impulse thus given steers the 
ship.—Not proceeded with, 

1489. S. S, Ronson, Sunderland, ‘‘ Apparatus for working the rudders of 
vessels.” — Dated 13th June, 1363. 

This invention relates to the application of the differential motion and 
power obtained by winding up the ore part of a rope or chain over a barrel, 
and the unwinding of the other part from the same barrel, but which is of 
a different diameter, and which the patentee terms a compound barrel or 
whelp. The nearer these parts of the barrel approach the same diameter, 
the slower will be the motion, and the greater the power derived. This 
apparatus may be fitted to the tillers or rudders very much as used with 
the ordinary chains and barrels on the steering wheel shaft, the compound 
barrel being placed on such shaft, and the ropes or chains passing over 
pulleys at the sides of the ship, and thence to the tiller. This is the 
simplest form, but he prefers to run the ropes or chains fore and aft, and 
under the steering wheel shaft. 























Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ¢c. 


1449. W. Mappers, Manchester, “ Ornamental jabric.”—Dated 10th June, 
1863: 

This invention relates to the production of ornamental fabries to imitate 
embroidered watered silk fabrics, and consists in first subjecting woven 
fabrics made of the cheap class of fibres (such as cotton) to a method and 
process of finishing known as ‘* Winterbottom’s Process,” which gives woven 
cotton fabrics a lustre, and produces a watered effect, by which fabrics are 
made to resemble watered silk, and then this invention consists in orna- 
menting the fabrics so treated or operated upon by embroidering any 
required design upon them.— Not proceeded with, 

1451. M. Henry, Fleet-street, Lon /on, “ Treating floss silk, and silk waste.”— 
A communication.—Dated Ith June, 1863. 

The object of this invention is to treat floss silk and silk waste in order to 
obtain improved silk therefrom. For this purpose the threads or filaments 
are first gassed or otherwise singed by being passed repeatedly through or 
over gas or other singeing arent in one machine, and they are then removed 
to another machine in which they are saturated with gelatine, glue, size, 











dextrine, albumen, or similar substance, which is hereinafter called dressing | 


material, or dressing substance, which is foresd into their pores by pressure 
between clothed and heated rollers. This second machine is provided with 
arrangements, or removiug the singed downey particles or loose filaments, 
and preventing them from falling into the gelatine or other dressing bath. 
For this purpose nippers, squeezers, or pincers, are so placed and arranged 
that they squeeze the gassed or singed threads when wound and cold, and 
remove the burnt fluff or down therefrom immediately before they are 
subjected to the gelatine or other dressing agent. 
1459. W. Serv, Preston, ‘* Machinery for drawing, slubbing, roving, and 
spinning cotton, dc.”—Dated Lith June, 1893. 

Heretofore, in machinery of this description, the slivers or rovings, as 
they enter the machine, pass between three or other number of pairs of 
rollers ; 
speeds, and the upper rollers re-t on the lower rollers, their axes working 
in slots, so that they can rise or fall. And in order to cause the upper 
roller of the last pair of ro. lers (which are driven at a greater surface speed 
than the other rollers) to press sufficiently on the slivers or rovings, the 
central portion of the upper roller has had a groove formed around it, on 
which a weighted hook is hung. An endless tape passed over the roller, 
and having a weight applied to it, has also been u-ed for the same purpose. 
According to this invention the inventor employs an additional roller above, 
and resting upon the top roller of the last pair of roilers, so that it will 
revolve with it. The pins or axes of this roller work between slots in the 
framing, so that the roller can rise or fall; and the roller is of sufficient 














the lower rollers of each pair are ciusel to revolve at suitable 


weight to cause the common top roller to press sufficiently on the fluted | 


roller below it to secure an uniform draught of the material. The addi- 
tional weighted roller is cove: ed with flannel, to take up any waste adhering 
to the ordinary top roller. —Aot proceeded with. 
1465. F. A. and F. Catvert, Mane v, “ Machinery for burring, ginning, 
cleaning, and carding cotton, dc." — Dated 12th June, 1863, ; 
This invention relates principally to a modification of the machinery for 
which letters patent were granted to W. Newton on the 15th March, 1841 
(No. 8879), and consists in an improved arrangement and combination of a 
retaining roller, a burring cylinder, a revolving fluted guard, and a re- 
volving brush for separating the burrs, seeds, motes, and other impurities 
from the fibres of wool or other fibrous substances ; also, in an improved 
mode of constructing the retaining roller and burring cylinder. The im- 
provements in machinery for clean'ng and ginning cotton consist in making 
the teeth of the burmng cylinder more open and coarser. The improve- 
ments in machinery for carding cotton and other fibrous substances consist 
in an improved mode of stripping the main cylinder and tie top flats, 
when they form an endless chain, as in those carding engines known as 
Evan Leigi’s patent. The invention cannot be described without reference 
to the drawings. 

















1467. J. PLAcr, Hoddlesden, “ Materials to be emp! wed for the purposes of 


sizeing and stiffening.”— Dated 12th June, 1863. 

This invention relates to the production of a material to form an econo- 
mical substitute for flour size, and to be used for sizeing or stiffening warps, 
yarns, threads, or textile fabrics, and consists in the combination and ad- 
mixture of kawlin or china clay with sago, or the amylaceous portions 
thereof, the proportions in which the component parts are to be mixed 


| 


being regulated by the amount of stiffness required to be imparted.— Not 
proceeded with. 





Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 


Mills, &c. 
treet, London, “ Machine for unhusking rice, 





1469. J. C. Witson, Canno 
ec.” —Dated 12th June, 4 : : : 
In carrying out this invention the operation of unhusking rice, &c., is 
performed by means of partly revolving discs, cones, or cylinders of perfo- 
rated tin plate, the ragged edges of the perforations forming the rasping 
surface, which effects the desired purpose. The cheapness of this material 
renders it well suited for producing an economical machine for general use, 
—Not proceeded with. 





Criass 5.—BUILDING.—NOowneE. 


Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 
1460. E. O. HauLett, Weymouth, ‘Constructing the sides, of ships batteries 
and fortijicotions.”—Dated 1ith June, 1863. ; : ' 
For the purposes of this mveution, in constructing the main framing, 
wrought iron is employed, consisting of angle or T-iron, either rolled or 
built up in parts rivetted together. Over this framing a skin of iron plating 
is fixed, as has heretofore been practised. Outside of the skin teak, or 
oak, or suitable backing, is applied, together with stringers of iron at in- 
tervals bolted to the skin and angle irons, through which backing and 
stringers upright bolts are passed, and which are fixed by screw nuts, or 
otherwise. Each of the armour plates is bent, by preference, into a portion 
of a circle, so that there will be ridges and furrows formed in the structure. 
The wood or other suitable backing is formed into alternate ridges and furrows 
corresponding with, and so as to fit the outline or contour produced at the 
backs of the bent armour plates. It is preferred that the armour plates 
should be fixed in such manner that the butt joints, formed where the ends 
of the plates of one strake come together, should come intermediate of, or 
break joint with, the butt joints of the next strakes. The armour plates 
at the butt joints, which form the ridges, are fixed together by rivets, 
passed in each case through the two armour plates near their edges, where 
they come together, and form a ridge. The armour plates are fixed by 
means of bolts passed through them, also through the backing, skin, and 
ribs or framing, where they are fixed by screw nuts. 








CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §e. 

1444. T. Brooke, Laister Dyke, “ Miners’ lamps.” ~ Dated 10th June, 1863. 

In carrying out this invention the inventor proposes to apply to the 
miners’ safety lamp a wick and burner adapted to the burning of paraffin, 
petroleum, or any other kind of hydrocarbon mineral oils, in lieu of the 
animal oil, wicks, and burners at present employed ; he also prefers to apply 
a suitable chimney to such burners, whereby a very superior and econo- 
mical light is obtained. The special feature of this invention consists in 
dispensing with the fine wire gauze placed around the flame of the lamp.— 
Not proceeded with. 
1471. T. C. Marcu, St. James’ Palace, Westminster. “* Ornamentation or 

decoration of articles of furniture, &e.”—Dated 12th June, 1863. | 

This invention relates, First, to a novel mode of employing glass in com- 
bination with metal, wood, or other suitable materials, for the manufacture 
of tables, flower stands, and other articles of furniture, In carrying out 
this part of the invention the glass portions of the articles, suchas columns, 
feet, and other parts, are made in separate pieces, which are connected by 
means of wire, pins, sockets, or other attachments, to a metal or other 
framework, which carries the major part of the strain and weight of the 
article, and which, at the same time that it shields the glass portions, or 
some of them, also gives the means of connecting the separate pieces 
together, so as to produce the effect of a nearly continuous outlin? of glass. 
In order that the framework may be subordinate in effect, and detract as 
little as possible from the transparency of the glass portions, the patentee 
prefers to make such framework of metal, which may be plated, tinned, 
lacquered, or japanned. He is able to make the framework light and 
slender, because sufficient weight and equilibrium are afforded by the glass 
portions, which he prefers to make solid, both on that account and to secure 
the greatest amount of brilliancy. 








Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

1435. H. Martin, Surrey-square, Old Kent-road, *‘ Treating and preparing 
night soil and sewage with other materials as a manure.” —Dated 9th 
June, 1863. 

This invention consists in the application of charred tan, charred hop 
bines, charred bean stalks, and other vegetable material for deodorising and 
solidifying sewage, night soil, and other offensive matters, and converting 
the same into manure. Night soil the inventor uses in about equal propor- 
tions with the charred materials above mentioned, while solid matters of 
the sewage takes up about a like proportion, the water separating and 
passing away clear.—Not proceeded with. 

1448. M. Hartscuek, Lower Belgrave-place, London, 
11th June, 1863. : 

In mashing according to this invention, when using Indian corn, wheat, 
rye, or other grain with malt to produce sweet worts, in place of using the 
Indian corn, rye, Wheat, or other grain as heretofore, ‘if Indian corn or 
wheat be used, the patentee cracks or bruises the grain by passing the 
same between rollers, !f rye, barley, or other grain be used, he has not 
found it necessary to crack or bruise the grain, and he commences the 
mashing process by steeping the grain ina solution of sulphurous 4 sid, in a 
mash tub or suitable vessel; the solution is run on to the grain, and the 
whole is well stirred, after which it is allowed to stand. The solution of 
sulphurous acid may be prepared in any suitable manner. 

1458. J. A. Scutumpercer, Bales, Switzerland, “ Preparation of aniline 
dyes or eolouring matters for dyeing, staining, or printiag textile 
Sabrics.”—Dated 1th June, 1863. : 

This invention consists in obtaining a precipitate from a solution of 
aniline dyes, such as mauve or violet, by a solution of borate of soda, sili- 
eate of soda, or phosphate of soda, or a solution of the acids of the above- 
mentioned salts, or the same acids combined w ith otheralkaline or other earthy 
bases, and especially alkaline bases. The precipitate thus obtained is dis- 
solved in acetic acid, alcohol, or other suitable solvents, and may then be 
used for dyeing or printing.—Not proceeded with. 

1454. W. Sims, Readiag, *‘ A new compouid extract to be employed as a means 
Sor the cure of deafness.” —Dated 12th June, 18%3. : 

In carrying out this invention the patentee first prepares a “* wash ” com- 
posed of the following ingredients, and proportions, or thereabouts :—He 
dissolves one ounce of honey in one gallon of warm water, to which he adds 
a quarter of a pound of chickweed, a quarter of a pound of grou! ivy, two 
ounces of rosemary, and a quarter of a pound of penny-royal, tozether with 
one ounce of brewers’ yeast. He sets this liquor and ingredients to ferment 
at a temperature of about 60 deg. Fah., for about three days. — Ile next puts 
the fermeuted liquor and ingredients in the above proportions or there- 
abouts in the body of a still, and applies gentle heat, drawing over about 
tifteen gallons out of every twenty gallons contained in the still. The com- 
pound extract thus obtained is emp] yed for the cure of deafness by dropping 
four or five drops into each ear every night and morning. 

1466. G. Davies, Serle-street, Lincoln’s-inn Lonion, * Currying and fnish- 
ing of leather."—A communication.—Dated 13th June, 1-03. ; 

This invention consists in the treatment of tanned leather by applying to’ 
the same petroleum or any oily hydro-carbons, either alone or in combina- 
tion with tallow, common oils, or other equivalent substances, so as to 
reduce the leather to the desired pliable condition at a much less cost Urs 
hy the application of the usual oily and greasy substances hitherto used ‘am 
the same purpose, 


** Mashing.” —Dated 




















Ciass 9.—ELECTRICITY.—None. 





Crass 10.—MISCELLANEOUS. 

Including all Patents not found under the preceding head’: 
1385. E. A. Locke, Boston, U.S., * Securing identifying labels or tags to bade 

of fibrous materials.”— Partly a communication—Dated 3rd June, 1363. 

This invention consists in secaring marks or labels on or in bales of eotcon 

or other fibrous material, by means of an instrument or device to, in, or on 
which the mark, tag, or label isaffixed or secured, which device is so shaped 
as to be easy of insertion into the fibrous material, and to be difficult of 
withdrawal therefrom by reason of barbs, projections, or indentations Of 
such shape as to displace and slip past the fibres during insertion, and to 
seize upon them, or be filled by them,when moved iu the opposite direction. 
—Not proceeded with, 
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1386. T. CLARIDGE, Bilston, “ Spur wheels used in the construction of mill and 
forge gearing, dc.” —Dated 2nd June, 1863. 

This invention consists in making the arms of the said whee's of the 
figure of the letter H in cross section, that is, of a figure resembling that of 
an ordinary guide. The plane of the middle web by which the two flanges 
are jointed is situated in the plane of the wheels’ rotation, and the flanges 
are in planes at right angles to the plane of rotation. By arranging the 
metal of the arms in the manner described, the lateral flanges not only 
impart lateral rigidity to the said arms, but also resist the pressure or strain 
produced by the transmission of rotary motion by the said arms.—Not 
proceeded with. 

1390. J. J. McComs, Liverpool, ‘‘ Presses for forming bales of cotton, &c.’ 
—Partly « communication.—Dated 3rd June, 1863. 

This invention cannot be described without reference to the drawings. 

1391. J. PortLock, Hampstead-road, “ Alarwa apparatus."—Dated 3rd 
June, 1863. 

This alarum consists, namely, of a barrel something like a pistol barrel, 
which may be charged with powder in the usual way. The lower end of 
the barrel is provided with a nipple on which a percussion cap may be 
placed. This nipple is placed in a recess in an enlargement or block at the 
end of the barrel. The hammer or instrument for exploding the cap is 
composed of a block with a projecting piece, which is inserted in the recess 
where the percussion cap is placed. The apparatus is suspended by a 
movable clip piece or fork from a bracket, which may be secured in any 
convenient place, A groove is,cut in the barrel, and admits the forked end of 
the clip piece, to which any convenient number of strings are connected, and 
when any one of these is pulled, the clip piece is drawn out of its place, and 
the apparatus being no longer supported falls to the ground, and the 
hummer will then strike the cap and explode tue charge.— Not proceeded 
wuh, 

. M. V. L. De Watuty, Paris, “ Preserving carpets from the effects of 
dust." —Duted 4th June, 1863. 

In carrying out this invention the inventor proposes taking paper coated 
on one or both sides with tar or other analogous material, lining it with some 
cheap textile fabric, such as canvas, and to sew or otherwise fasten this 
material beneath this superposed carpet in large or small strips of any form 
slightly overlapping each other. It follows that the dust passing through 
the upper strip of carpet will be coliected on the material (tar paper and a 
textie fabric) placed beneath, which is removed with the strip of carpet, of 
which it forms part, aud on slightly shaking which all dust is got rid of.— 
ot proceeded with, 











E. Newton, Chancery-lane, London. * Construction of casks, barrels 
kegs, de.” —A communication.— Dated 4th June, 1363. 

The patentee claims constructing casks, barrels, keys, and other analogous 
articles, with m ic heads formed with a tlange provided at its inner 
surface, with a screw, Or with barbed projections, or a corrugated surface as 
described. 

1402. R. A. Brooman, Fleet-street, London, ‘* Treating liquorice root to obtain 
liquid and solid extracts therefrom."—A communication.—Dated Sth 
June, 1863. 

One method of carrying out this invention is as follows :—The roots of 
the liquorice plant are first pulverised by pesties, stones, or rollers, or they 
are cut up into pieces, and washed or soaked in cold water until they are 
thoroughly exhausted. The resulting waters are thick and troubled, and 
in order to clarify them they are boiicd, say for about ten minutes, and 
then strained through a woollen strainer, which retains the matters coagu- 
lated by the boiling. The liquid is then limped. and of a dark yellow colour, 
vnd to remove this colour ic is placed in a filter containing animal black. 
The liquid after having been acted on by the black may be evaporated to 
any desired consistence, and allowed to cool gradually, when it becomes a 
pretty firm mass, and may be made into sticks or other forms. 

1106. J. H. Joitnson, Lincoln’s-inn-fields 
communica won.—Dated ith June, 18 

iis inveution relates to certain arrangements whereby the handles of 
swoothing irons wre made removable at pleasure from the body of the iron, 
and the hand is protected from the heat radiated. therefrom. Accord- 
ing to this invention it is proposed to adapt the handle of a smoothing iron 
toa plate or shield which rests upon and covers the upper surface of the 
iron itself, and so protects the haud of the operator from the heat radiated 
irom the body of the iron, Suitable attaching studs and guides are formed 
on the upper surface of the iron, for enabling the plate or shield to be 
readily adjusted in its proper place thereon, and any convenient form of 
spring sneck or catch is fitted to the handle, whereby it can be locked or 
secured to the body of the iron. This sneck or catch is acted upon by the 
linger or thumb of the operator pre-sing against or upon a lever or button, 
which opens the catch and releases the handle and plate from the iron. 

1109. A. J. Houtineswortu, Southumpton, “ Spirit compass with screw 

— Dated 8th June, 1863. 

This invention ¢»nsists in fixing the clastic diaphragm from the outside, 
and in such a manner that the hydraulic pressure is under perfect control. 
‘The patentee also employs a double or compound needle, and, by means of 
« peculiar contrivance, the card can be raised from off the centre pin and 
reseated at pleasure. 

1:10. C. E, NEWCOMEN, Ovington-square, Brompton, “ Treatment of peut 
and other substances containing moisture.”"—Dated 8th June, 1863. 

The invention relates to the treatment of peat or other substances con- 
taining moisture, for the purpose of rapidly and effectively depriving them 
of the moisture therein coutained, and consists, essentially, in subjecting 
such substances to the action of a vacuum and heat, the heat tending to 
vapourise the moisture, while the vacuum facilitates or assists the escape of 
such moisture from the interior of the mass of the substances under treat- 
ment. 

1411. J. Hoae, Fleet-street, London, “ Show cards.”-—Dated Sth June, 1863. 

This invention consists in improvements whereby show cards, such as are 
used in quantity for public exhibition, may be manufactured so as to pack 
singly for transmission by post or otherwise without injury, and be so 
manufactured in such an economical manner as is desirable for announce- 
ments requiring extensive publicity. If printed on cardboard or other 
solid material the inventor manufactures the show card in the usual 
manner, but cuts it into strips (horizontal strips preferably, as not inter- 
fering with the reading, which can be arranged in lines, so as to avoid the 
positions requiring to be cut), and joins these strips together by hinging 
them. The hinges may be either metallic ones rivetted to the show card, 
or pieces of calico, parchment, paper, leather, or other suitable material, 
glued or affixed to the strips of the show card, so as to form a hinge.— 
Not proceeded with, y 
1412. N. Watton, Aldenham-street, St. Pancras, London, *‘ Apparatus sor 

drying and airing clothes.” —Dated 8th June, 1863. ° 

This invention consists of certain improvements in apparatus for drying 
and airing clothes, by the aid of which a greater number of clothes may be 
dried and in less time than by the various apparatus at present in use. ‘The 
patentee erects in a yard or drying ground a pole or post of about 5ft. or 
5}ft. high, formed hollow, ard within this space he places a second pole, 
supplied on one side with a metallic toothed rack. On the outer side of the 
hollow pole is placed a pinion, which takes into the said rack. On the 
upper part of the inner pole a series of horizontal arms is placed, from the 
pouits of which ropes or cords are wound, so as to form lines on which the 
clothes are to be hung ; aiter which, by turning a winch handle which actu- 
ates the pinion, the inner post is elevated, and the clothes taken up out of 
reach ; or, in lieu of the rack and pinion, he may elevate the inner post or 
pole by means of a lever. 

1416. W. CLARK, Chancery-line, London, “A new and useful device for turn- 
ing cross head wrists or pins, or for turning uny cylindrical part of ma- 
chinery which is secured between two arms."—A communication.—Dated 
Sth June, 1863. 

The usual mode employed for turning these cylindrical parts of machinery 
ts to centre them in a lathe, and allow them to turn one-half a revolution, 

hich is the distauce they can turn on account of the cross bar, and then 
re verse the movement of the article, so that it may turn back, and then 
make another half revolution, the cutting tool acting upon half of the part 

to be turned, P 

invention, Which consists in the use of a guard rotating ring, having a cutter 

affixed tu it, and used in connection with an adjustable bed plate, all 
urranged us shown and described.—Not proceeded with, 

lil]. E. A. Scnoriznp, FE aim, Derbyshire, * Tools or apparatus for paring, 
rasping, and scraping the edyes of boot and shoe soles und heels."—Datea 
Sth June, 1865. 

Hitherto the edges of the soles and heels of boots and shoes have been pared, 
rasped, andscraped by hand, and at morethanone operation. Now this inven- 
ton con-ists in constructing an improved tool urapparatus whereby the paring, 
rasping, and scraping are all performed at one operation in manner hereafter 
stated. Upon the centre of a spindie held and free to revolve in bearings 
'n tWo uprights, the inventor fits fast and loose pulleys, 2nd upon the ends 
of the spindie beyond the uprights he tixes by nut and screw or otherwise a 
tool, consisting of a toothed wheel, the teeth of which are formed with eut- 
ting edges, end at one or both sides of this whee! guards in the shape of 
discs are provided. ‘The shape of the toothed cutting wheels varies accord- 
Ing to the work to be performed, For instance, a diiferent shaped wheel is 
used Tor acting upon what are known as “ military heels” from that which 
's required for the soles of low-heeled boots and shoes. And for the soles of 
pezyed, riveted, and screwed work, the guard on one side may be dispense: 
with, while for ordinary sewn and stitched work a wheel with guards on 
cach side should be used, so that it may act all round the sole and heel. 
eae art is Poiana agree from any priwe mover through a belt or cord to 
pars tas pulley on the tool spindle, and the work is presented to it and 
moved by an attendant so as to cause the tool vo act on the edges thereof.— 
ot proceeded with. 

1419. W. E. Gevax, Wellington-street, Strand, London, “ Kites."—A com- 

py eunication.—Dated 8th June, 1863. 

The patentee claims the exclusive use of a kite, the skeleton of which 








London, * Smoothing ivons."—A 
























































This is a slow and tedious operation, and is avoided by this | 


THE ENGINEER. 


may be attached to and removed from the cloth or covering at pleasure, 

and which being jointed may be folded together into a reduced compass. 

1420. J. G. Jones, Cumming-street, Pentonville, and R. Ripury, Leeds, 
“ Apparatus for working coal and other mines.”—Dated Sth June, 1863. 

This invention consists in peculiar combinations of machinery and appa- 
ratus when using lever picks and sliding picks. For these purposes a truck 
or carriage on four wheels is used, which, by reason of the employment of 
the peculiar binations of hani for actuating lever picks and 
sliding picks, the patentees are enabled to keep within the dimensions of 
the train trucks used in such mines, which is important, in order that such 
machines may be more readily moved along the ordinary trams of such 
mines where comparatively short bands are employed. In combining ma- 
chinery or apparatus where a lever pick is employed, such pick is as here- 
tofore mounted on a suitable lever, which is arranged to turn on or with an 
axis at or near one end of the truck on which the mechanism and apparatus 
are mounted. Compressed air is used to give motion to the piston of the 
engine employed, and the engine is by preference horizontally mounted in 
and is carried by the truck. Iu place of using the class of air engine heretofore 
employed, they use what is known as a truck engine,and cause thecompressed 
air which is to actuate the pick when making the blows or cuts to press 
on the largest area of the piston, while the compressed air in bringing back 
the lever pitch acts on the smaller area of the piston, by which much of the 
compressed air heretofore necessary when working this description of pick 
by compressed air will be saved. ‘The short arm of the lever of the pick is 
connected by a pin joint to a connecting rod, the other end of which is 
attached by a pin to the inner end of the trunk of the engine, which works 
through a suitable stuffing box, asis well understood, 

1423. H. ReyNEwu, Exeter, ** Substitute for ordinary felt and kamtulicon.”"— 
Dated 8th June, 1863. 

In manufacturing this substitute for ordinary felt and kamtulicon, the 
fibrous substance and the powdery material resembling cork (as regards the 
lightness thereof) composing coova-nut busk are first separated one from 
the other by cutting or stripping asunde;, then tearing to pieces, or other- 
wise removing, the powdery material from the fibrous substance, which the 
patentee effects by the same methods and means as those practised in the 
manufacture of cocoa-nut fibre. The powdery material being thus brought 
to the divided state, he mixes the same with india-rubber and gutta-percha, 
or such like plastic and waterproof materi The proportions of these 
substances should be equal quantities of india-rubber and gutta-percha, the 
same being in a liquitied state, which he mixes with the said powdery 
material in the proportion of two-thirds or thereabouts of the india-rubber 
and gutta-percha compound, consolidating the whole together by the addi- 
tion of a sufficient quantity of gum arabic or other cohesive gum, so as to 
give the entire mass the requisite cohesion. Also, for the purpose of giving 
greater tenacity to the whole, he introduces threads or fibres extracted 
from the cocoa-nut husk, or from the plantain tree or leaf (Manilla hemp) 
or aloe fibres, or other long fibres, and these he introduces either by simply 
placing them crosswise and incorporating them with the compound sub- 
stance afuresaid ; or he intvoduces these threads or fibres in the form of a 
net work, previously constructed for the purpose, and covers the same with 
the powdery material and the india-rubber and gutta-percha compound 
aforesaid. ‘The wholesis then to be submitted to the pressure of rollers, 
1424. W. E. Newton, Chancery-laxe, London, * Needles.”- A communication, 

Dated Sth June, 1863. 

This invention consists in forming the eye of a needle by turning over the 
end, and forming a lep joint through which the thread may be slipped 
sideways, without the necessity of inserting its end into the eye in the usual 
way. 

1425. W. E. Newton, Chancery-lane, London, “ Nozzles for hose and water 
discharge pipes."—A communication, 

This invention cannot be described without reference to the drawings, 
1427. T. Pace, Adelphi-terace, Strand, ** Propelling vessels."—Dated Sth 

June, 1863. 

This invention relates to the application of paddle wheels for propelling 
vessels in such manner that the float boards or paddies will travel at a 
much higher velocity than is usually the case, for which purpose the inven- 
tor employs only a few float boards throughout the entire circumference of 
a wheel, say two, four, five, or six in number, instead of placing them in 
close proximity; the wheels may also be narrowed and the float boards 
shortened with the same object in view.—Not proceeded with. 

1428. G. Huis, Blackheath, ** Obtaining certain produc’s from hops.” — Deted 
9th June, 1863. 

This inveution consists in preventing such volatile matters from passing 
out of the kiln, as heretofore, and in collecting and condensing the vapour 
arising from the hops, so that the products ef such condensation may be 
afterwards applied to useful purposes, The upper part of the drying kiln 
is closed by a valve or damper, and the volatile matters, above referred to, 
are caused to pass into a chamber containing a filter of coke, pebbles, char- 
coal, or other suitable material, water being supplied to the same, By 
this means the vapour passing through the filter is condensed, and in this 
state is drawn off below the filter into any suitable receptacle. Or the 
vapour may be condensed by being passed (either with or without admix- 
ture of steam) through pipes or other surface condensers, which May be 
kept cool by contact with cold water or air.—Not proceeded with 
1430. E. Bartow, J. Newnouse, F. Ilamitton, and W. Hope, Bolton, 

“ Machinery for grinding card teeth.” — Dated 9th June, 1863. 

This invention consists of an emery roller of the card to be ground, and 
furnished with one or more spiral grooves, extending from one end of the 
roller to the other ; or, instead of making grooves in the emery rollers, the 
emery may be laid on in spiral bands, The emery rollers are applied to the 
surface of the main cylinder and doffer, and the surfaces of the emery 
rollers are made to revolve at a greater speed than the surfaces of the main 
cylinder and doffer; by this means, the card teeth of the main cylinder 
and doffer, or other roller, are ground to a fine needle point, and the 
dust and other impurities are removed or stripped from them,—Not pro- 
ceeded with. 

1431. C. Niquer, Paris, “ Apparatus for sorting and washing ores."— Dated 
9th June, 186%. 

This invention cannot be described without reference to the drawings. 
1445. W. Weis and J. W. Myers, Manchester, *‘ Obtaining artricial light 

JSrom volatile liquids or fluids.”— Dated 10th June, 1563. 

This invention consists in the application of the rarctied air generated by the 
heat of the light to be produced for creating a current of air, which is made 
to pass through or in contact with a vessel filled with yarn or other porous or 
fibrous substance ; this substance is constantly kept moist with the spirit 
of petroleum, or other volatile liquid, supplied by means of capillary attrac- 
tion from a reserve vessel containing the same. The rarefied air, in passing 
through the vessel filled with yarn or other fibrous or porous substance, 
absorbs and mixes with a portion of the volatile liquid, and forms an inflam- 
mable gas for the production of artificial light; or the volatile liquid may 
be volatilised by the application of external heat. The burner is placed at 
the under side of the vessel, and above the light is placed a funnel commu- 
nicating with the upper end of the vessei. By this arrangement the air 
rarefied by the light ascends the funncl, and enters the upper part of the 
vessel, where, as bef.re stated, it mixes with the gas or vapour given off 
by the volatile liquid held in the yarn or other fibrous or porous substance, 
and in that state passes through the pipe to the burner, 

1446. T. Evans and E. Hvueurs, Manchester, ** Apparatus for applying 
one or more colours of ink to type in letter-press printing by hand.”— 
Dated 10th June, 1863. 

This invention relates to apparatus for inking type in letter-press printing 
by hand, and consists, First, in the combination of two or more rollers in 
the same frame, to which handles are attached, one of which rollers, at 
least, is coated with or formed of printers’ composition, and is the roller 
which comes in contact with the type, and takes the ink from the tavle, 
The other roller or rollers are distributing rollers, and work in contact with 
the composition roller. The patentees prefer a combination of three 
roliers, the composition roller below and between and against the two dis- 
tributing rollers above. ‘The composition roller may be pressed against the 
two upper distributing rollers by springs if required. 

1450. T. M. Harrison, Birmingham, ** Manufacture of metallic cashs."— 
Dated 1ith June, 1863. 

This invention cousists in connecting the top and bottom of the cask to 
the body of the cask in the followmg manner :—The patentee makes a rim 
or recess at or near the cireumference of the piece of metal forming, the top 
or bottom of the cask, the said rim or recess being of the same piece of 
metal as the said top or bottom, The ends of the body are inserted in the 
said rims or recesses, and the top and bottom forced on the ends of the body 
and secured to the said body. The tops and bottoms may be further 
secured by rivetting or grooving. He forms the rims or recesses by the 
processes of stamping, pressing, or otherwise. The tops and bottoms of the 

asks are made air-tight in the bodies by the tinning or soldering process, 

as ordinarily practised. 

1452. J. F. Kain, Fleur-de-lis-street, Norton Folgate, London, ‘ Improve- 
ments in umbrellas, parasols, sunshades, §c.’ —Vated 11th June, 1853. 

Instead of connecting one portion or end of the stick of parasols, 
umbrellas, or sunshades to the other portion by a folding joint, as 
hitherto, the inventor connects them telescopically in the following 
manner :—He ¢ nstructs the handle end or portion of the stick of wood, 
ivory, or other material, which he forms hollow to the required depth, and 
he turus the inside surface smooth, or Jines it with a smooth substance; the 




















































| other portion of the stick he forms of cane or similar material, of a 


diameter Iss than that of the handle or first-named portion, so that the 
more slender portion may slide telescopically in and out of the other por- 
tion. When the umbrella or parasol is to be closed the one portion is 
slidden into the other. It is prevented from sliding too far in by a suitable 
stop. He forms in the handle, hook, or end of the parasols, sunshades, 
umbrellas, walking-sticks, and whips, a recess or an aperture closed at one 
end, and in this aperture or recess he places a perfuming agent in a pasty, 
solid, or semi-solid state. He then closes the open end of the aperture or 
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recess by fixing thereto a cap formed with perforations or small orifices. -- 

Not proceeded with. 

1433. R. A. Brooman, Fleet-street, London, “ Distillation of bituminous sub™ 
stances."—A communication.— Dated 9th June. 1863. 

This invention consists in the distillation of bituminous substances by 
— of heated gases applied directly to such substances.—Not proceeded 
with. 

1434. J. MURRAY, Whitehall-place, London, *‘ Clips or holders for inserting 
and jixing photographic pictures in albums.” — Dated 9th June, 1863. 

This clip, holder, or instrument consists of two thin plates of metal or 
other material superposed, and fixed one upon the other, with a sufficient 
interval between to receive and hold loosely the photographic picture. 
These plates are formed of considerable breadth, say about half the 
whole breadth of the picture, and are somewhat of a pointed, spade-like 
form, the principal and lower one being longer than the other. The 
inventor also thins them at the point, so as to effect ea-y access in the slits 
of the album, The lower and main plate is extended to a convenient 
length to form a handle, and of a suitable shape.—Not proceeded with. 

1436. M, Sinerist, Ewell, “ Fountains.”—Deated 9th June, 1863. 

This invention consists of certain improvements in the constitution of 
fountains, whereby a permanent jet of water is caused to flow, and the 
method is based on the following principles :—In communicating vessels or 
chambers the level of the water is at the same height, but if in one of the 
tubes there be placed a cylinder of lead or other metal, forming a piston or 
plunger, which is eleven times heavier than water, the level of the water 
in the adjacent tubes will be elevated to ten times the height of the metallic 
cylinder.—Not proceeded with. 

1439. H. Besskmer, Queen-street-place, New Cannon-street, London, ** Construes 
tion of and mode of working hydrostatic presses and hydraulic appara- 
"— Dated Oth June, 1863. 

This invention consists, Firstly, when constructing hydraulic presses of 
large dimensions, in which a continuous reciprocating motion is given to 
the ram, in making the cylinder of such press in a separate casting from the 
arch which surmounts it, the cylinder having massive projections at each 
side, which are faced off in the lathe, and a curved channel is formed therein 
to receive the curved ends of the arched casting, which ends are also turned 
in the lathe, and made to fit the curved channel. The upright sides of the 
arched casting the patentee c res out, and passes steel or wrought iron 
bolts or standards through them, so as to secure the arch firmly to the 
cylinder or bed of the press, Secondly, the inven ion consists in the em- 
ployment of a differential ram in hydraulic apparatus, that is, a ram having 
a large diameter at one end and a small diameter at the other, the large 
one serving to increase the power of the apparatus, and the smaller part 
serving to form a guide and steady its motion, Thirdly, the invention 
consists in a mode of forming the enlarged part of the differential press 
cylinders so that the pressure exerted within their larger circumference 
does not tend to burst open the cylinder or bed of the press, Fourthly, the 
invention consists in regulating the distance between the die faces or other 
pressing surfaces of such apparatus by means of a screw, which is fitted up 
in much the same manner as the screws employed in iron rolling mills to 
regulate the distance apart of the rolis. Fifthly, the invention consists in 
retaining within some part of the apparatus, or in a cylinder connected to 
the press, the water or other fluid media used to regulate the distance 
reached by the pulsations or strokes of the press ram, Sixthly, the inven- 
tion consists in regulating the maximum pressure to be exerted by hydro- 
static or hydraulic apparatus by the employment of a loaded plunger in 
heu of an ordinary satety valve, and which plunger is always in communi- 
cation with the fluid under pressure, the load on each square inch area of 
the plunger being equal to the maximum pressure per square inch at which 
the apparatus is intended to be worked. Seventhly, the invention consists 
in forming a ring or hoop around the upper part of the pressing ram ; 
another smaller hoop is also fitted inside of it, and is fastened to the press 
cylinder, s made to form part thereof, the-e hoops sliding inte and out 
of each other, so as to form a sort of telescope joint, for the purpose of 
preventing scales of metal, dust, or other matters, from getting access to 
the sliding surfaces of the ram and cylinder. 

1453. EK. Deans, Arthur street E 

















East, London, “ Cooking and culinary uten- 
sils."—Dated Lith June, 1863. 
This invention consists in making cooking and culinary utensils, such as 
boiling pots, saucepans, gravy pans, preserving pans, and others of steel 
coated with tin. The inventor first prepares the steel by the decarbonisa- 
tion process, and he then prefers to give it, by blocking or otherwise, the 
shape of the ut-nsil required, after which he immerses it in a bath of tin.— 
Not proceeded with, 
1455. C. L. V. Tenac, Tredegar, ‘‘ Daily balance book, with movable or 
sliding tickets or slips.” —A communication. — Dated Lith Jane, 1503, 

This invention consists in a new kind ot book, composed of tables, with 
movable tickets, fur the purpose of obtaining and showing daily an exact 
balance of the accounts, and the position of affairs, and is easily adapted to 
any kind of accounts. These tabiesywith movable tickets or slips, are bound 
like a common book, and can be made with any quantity of tables that 
may be desired, and the tables disposed in sets of twenty-four at the 
most, With a recapitulation table, save the first set, which should contain 
tweuty-tive tablets. 

1456. J. Wenster, Birmingham, “ Improvements in indurating iron, and 
in protecting iron and steel from oxidation.” —Dated Lith June, 1803 

In preparing the hardening or indurating compound for the purposes of 
this invention the patentee takes about equal proportions of carbonate of 
potash aud American ash, pulverised and mixed together, and to this is 
adued hydrochioric acid until carbonic acid gas ceases to be given off. The 
proportions in which the carbonate of potash and American ash are mixed 
are not material, and, in fact, he sometimes uses one or other of the sub- 
stances without the other; or commercial chloride of potassium may be 
emp.oyed. The mixture or combination of ingredien s above named Is to 
be put into a cluse vessel or retort, and heated, s0 as to drive off the water 
and seduce the mass to a homogeneous liquid state, when it is run off or 
ladied out and cast into blocks, which become solid when cold. If chloride 
of potassium be used it will only require the addition of a little free acid 
to render it suitable for the purposes of the invention, Of this mixture, 
which may be called No. 1, he takes about 17 per cent., and, after roughly 
pulverising the same, he adds thereto about 83 per cent. of yellow prus- 
siate of potash, also roughly puiverised. ‘These two ingredicnts are also 
melted im a close vessel, and, when in a liquid state, are tit for use, and may 
be called No. 2. This mixture may, however, if desired, be cas into blocks 
for future use, but when required for use it must be reduced again to the 
liquid state. The metal articles to be operated on are heated to a bright 
red heat, and in this state are dipped into the liquid or molten preparation 
No. 2, after which they are to be left to cool a little, and t en dipped m 
water, where they are to remain until cold, They may then be cleaned, if 
desired, and the hardening process will be complete. 

1457. W. Watton, Smethwick, ‘* Pneumatic hammer.”"—Dated 11th June, 
1803. 

In carrying out this invention the patentee constructs a cylinder, piston, 
and rod, and attaches the hammer, or stamp, of punch to the end of the 
rod. He places on the top of the cylinder two concave plates, with the 
concave parts inward, and an india-rubber sheet, or any metallic substance, 
bolted tightly between the two concave plates. A rod is fixed to the centre 
of the india-rubber sheet or metallic plate by means of two small plates, 
one of which is made fast at the bottom of the rod, and the other is put 
on the top side of the india-rubber sheet or metallic plate, and over the 
rod, and screwed tight down with a screwed nut onthe rod, This rod is 
connected to any suitable driving gear, driven either by steam or other 
power. The action is thus:—The india-rubber sheet, or metallic plate, is 
slightly deflected upwards and downwards ; the air is thus exhausted from 
the top and bottom sides of the piston in the cylinder, and as there is an 
opening at the bottom of the concave piate to the top of the cylinder 
the air is exhausted from the top of the piston, and the hammer rises, as 
the bottom of the cylinder is open, All kinds of hammers can be worked 
well by this simple method. 

1468. J. OG. Winson, Cannon-street, London, ** Machinery Sor reducing cocoa- 
nut kernels and other substances to a state of pulp."—Dated 12th June, 
18u3, 

In performing this invention grooved and plain rollers are used, but the 
grooved rollers are made with holes in the bottom of the KTOOVes, SU a8 to 
allow the material to be squeezed through them into the interior of the 
roller, from whence it falls out at the ends down between the plain roilers, 
and is there finally crushed. This invention also consists in perforating 
one or both of the plain roliers with holes, and covering it or them with a 
strand or cord of twisted hair, so as to partially express the oil or other 
fluid part of the substance under treatment through these perforations into 
the exterior of the roller, keeping out the more solid part, which falls down 
by itself below. —Not proceeded with. 

1470. G. Benson, Manchester, “‘ Cupolas and blast furnaces.” —Dated 12th 
June, 1803. 

This invention consists, First, in making those parts of cupolas and blast 
furnaces which are usually called the * coshings” or * hearths” of wrought 
iron chambers, ond in supplylng a stream of water to such chambers. 
Secondly, in applywg the same description of water chamber to other 
parts of cupolas or blast furnaces. 

1478. R. Hvuonues, Worcester, “ Apparatus for scraping and sweeping turn 
pike and other highways, &c."”—Dated 12a June, 1803. ‘ 

This invention consists in mounting on two wheels of any desired diameter 
and width of tyre a suitable frame connected to the axis of the said wheels, 
terminating in the front with arms or shafts for hand or horse draught, and 
to a transverse bar for hand draught placed parallel with the axis, and 
diagonally or otherwise for horse draught. The patentee secures In any 
convenient way a suitable number of tempered springs, to which he attaches 
scrapers, a scraper being secured to every spring, and which will effectually 
scrape a road possessing an uneven surface, Lhe lower extremity of the 
blades of such scrapers he forms of steel or other hard metal, or so con- 
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stracts them that the lower or scraping portion may be added or removed 
at pleasure. The apparatus thus constructed has only to be elevated by its 
shafts or draught bar in front (which may be regulated in height as may be 
required), when the scrapers will be pressed on the surface of the road by 
the power exercised by the man in pulling the machine across the road, 
For horse draught he prefers the machine to work longitudinally along the 
road or pathway, instead of transversely, and have a regulating power 


acting on the scrapers either by screw or lever, or other equivalent, so that | 


in each case there is a power in addition to the extent of the expanding 
force of each separate spring before referred to, thereby permitting the 
scrapers to press down upon, or adopt themselves to, any moderate 
inequality of surface common and incidental to turnpike, highway, and 
other roads and footpaths subject to much traffic. And to the apparatus 
thus described he applies fence boards or plates, that adapt themselves to 
the surface of the road, and prevent the dirt or mud from escaping at the 
sides from the front of the scrapers. 


1477. J. Jones, Manchester, Gas regulators.” —Dated 12th June, 1863. 

This invention consists, First, in making the ordinary cover or disc, as it 
is termed in the trade, of galvanised iron, to resist the corrosive action of 
the moisture or gas. Secondly, in making the valve seat of brass, or other 
inoxidisable metal, instead of the cast iron valve seat in common use, which 
oxidises from moisture, and frequently causes the valve to stick, thereby 
preventing the proper action of the regulator. 


1478. G. Davirs, Serle-street, Lincoln's-inn, London, “ Oiling journals or 
azles.” —A communication.— Dated 13th June, 1863. 

This invention consists in the use of wood shavings in the oiling of 
Journals or axles, instead of the cotton waste ordinarily employed. 

1479. T. Wrinoury, Bury, “ Apparatus for jiltering or cleansing water or 
other fluids.” —Dated 13th June, 1863. 

In performing this invention the patentee employsa vessel of any suitable 
shape or dimensions, having an aperture communicating with a pipe and 
valve for admitting the water or other fluid to be filtered, and another 
aperture leading to a pipe and cock for the purpose of taking off the refuse. 
In this vessel he places a hollow perforated cylinder, covered with fine wire 
cloth, or any suitable filtering medium, One end of this cylinder is pro- 
vided with a solid spindle, and the other end with a nozzle or holipw shaft, 
both resting on bearings at two sides of the vessel. Oue end of the nozzle 
communicates with the interior of the cylinder, and the other end with a 
pipe or aperture at one side of the vessel. Between the edge of the nozzle 
and the aperture or pipe there is a washer of metal, wood, india-rubber, or 
other suitable material, for the purpose of making a perfectly tight joint, 
when the cylinder is moved forwards by a screw, acting on the end of the 
said spindle, and when the cylinder is drawn back by the screw it is free to 
revolve in its bearings. When the edge of the nozzle is forced against the 
washer and the joint tight, the water or other fluid to be filtered is admitted 
to the vessel, and passes from the exterior to the interior of the cylinder, 
and escapes through the nozzle to the aperture or pipe at the side of the 
vessel, and leaves the dirty and rejected matter on the exterior surface of 
the cylinder. When the lower surface of the cylinder, or so much of it as 
is immersed in the water, become; so far covered with injected matter as to 
impede the operation of filtering, he eases the forcing up screw, and turns 
the upper surface into the water, and having again tightened the joint by 
the forcing up screw, the operation of filtering again proceeds. Now the 
clean surface is brought into contact with the water, and when the whole 
surface of the cylinder has been so far covered with rejected matter as to 
obstruct the passage of the water or fluid, he shuts the supply valve and 
opens the c'eaning out cock until the water in the vessel is below the 
bottom of the nozzle in the cylinder He now closes the cleaning out cock, 
and turns tack the screw at the end of the solid spindle to break the joint 
of the nozzle, and then gives a rapid revolving motion to the cylinder by 
gearing, or in any other convenient way, which by centrifugal action 
threws off the dirt «nd extraneous matter accumulated on the surface of 
the cylinder into the fluid in the vessel, which flud and rejected matter is 
passed off through the cleaning out pipe and cock provided for the purpose. 
1476. G. Davivsoy, Aberdeen, ** Manufacture of paper bags.”—Dated 12th 

June, 1863, 

This invention cannot be described without reference to the drawings, 

1480. J. Hopkinson, Manchester, “ Securing or fastening the ends of metal 
bands.” — Dated 13th June, 1363. 

The object of these improvements is to obtain the entire strength of the 
band at the joint by a mode of fastening that necessitates no cutting or 
piercing of the metal formitg the same, These improvements consist in 
corrugating the two ends or extremities of the band, so that when they are 
brought together, one above another, the corrugations in one enter and fit 
in the corrugations of the other; when in this position a hook or clip is 
drawn over the two ends to clasp them closely together. Any strain in the 
direction of the length of the band is thus distributed over the shoulders 
formed by the corrugations. The machinery for preparing or corrugating 
the bands consists of a lever of the first kind turning upon a pivot which is 
the fulerum, the shorter end forming the segment of a circle, the centre of 
which is that of the pivot, the segment having its periphery toothed to the 
shape of the corrugations required, and working into asimilar segment, also 
moving on its own centre. On passing the band between these toothed 
segments, and pulling the lever to one side, the teeth on the segments bend 
the band and form corrugations thereni. 

1485. J. 8. Bensonand D. Jones, Biriingham, “ Removable head for casks,” 
— Dated Wth June, 1863. 

This invention cannot be described without reference to the drawings. 

1486. M. B. Westnkap, Manchester, ‘‘ Adapting tapes, ribbons, and other 
such narrow fabrics or thread to surfaces from which they may be unwound 
or upon which they may be rewound.” —Dated 13th June, 1863, 

This invention cannot be described without reference to the drawings, 

1487. T. G. and W. Bass, Broughton, Little Cumberland, “ Manufacture of 
nails and spikes.” —Dated 13th June, 1863. 

The object of this invention is to construct nails and spikes that they may 
be driven into wood irrespective of the direction of the grain without risk 
of splitt.ng the wood, and without the wood being prepared for their recep- 
tion by boring. ‘To this end the patentees make the nail or spike by pre- 
ference four sided, hollowing out or grooving all sides, s0 as to insure cut- 
ting edges at the angles. The point, or substitute for the point, they obtain 
while still retaining the cutting edges, by tapering the nail or spike towards 
its end (in the manner shown in the drawings). 








Her Masesty’s New Pavpte Yacut Atserta.—The results of 
the trial of this vessel have been as follow: — The first mean speed 
of the runs was, in knots, 14°892, 14:926, 15-182, 15°432, and 15°434; 
the second means were 14909, 15-054, 15°307, and 15°388. The mean 
speed of the yacht at full power, with and against the tide and wind, 
was exactly 15°164 knots. At half-boiler powe-, so far as could be 
managed by shutting off half the boilers, the following results were 
obtained: First, 3min. 4dsec.; speed, 16 knots; second run, 4min, 
43sec. ; speed, 12°721 knots; third run, 3min. 49sec. ; speed, 15°720 
knots; fourth run, 4min. 49sec; speed, 12°631 knots. The first means 
of these give 14360 knots, 14-221 knots, and 14:176 knots; second 
means, 14291 knots and 14°148 knots; and mean of means, 14°219 
knots. In making the circles the results were as follow :— With 





Tounnet Uxpver Lake Micuican.—A contract for the construc- 
tion of a tunnel, extending some two miles under Lake Michigan, at 
Chicago, for the purpose of supplying the city with pure water, has 
been awarded; the lowest bid for completing the tunnel being 
315,130 dols. The contract is for a tunnel of 5ft. internal diameter, 
lined with brick. The tunnel is to be excavated 25ft. below the bed 
of the lake, and to have 4ft. of dip landwards. Strainers will be 
fixed over the outlet to keep out the fish. The total area of the tuu- 
nel will be nearly 20 square feet, an area amply large enough to 
furnish water continuously to a city five or six times the size of 


Chicago in the present day, the present population being 125,000. | 


American Sue Canats.—The Niagara Falls Gazette says that | 
within the past few days surveyors have been surveying the short | 
route for a ship canal between Lewiston and the river above the | 
Falls, to connect the upper and lower lakes. This is preparatory to | 
a Bill in Congress for the construction of the great chain of ship | 
canalsfrom the Mississippi to the Atlantic, of which this piece will | 
form an important part. The proposed route is from the Mississippi , 
River to tide water at New York, via Keokuk, Chicago, Niagara | 
Falls, Lewiston, St. Lawrence River, Lake Champlain, and the | 
Hudson River. ‘The estimated cost of these gigantic international | 
improvements is 26,000,000 dols., halfof which sum will be absorbed 
in the enlargement and improvement of the Illinois Canal from 
Keokuk to Chicago. 

Extension or Lerra Docks.—A very important addition is to be 
made tothe harbour and docks of Leith, which has been found 
necessary in consequence of the rapidly increasing trade of the 

ort. A new wet dock is to be constructed on the east side of the 
harbour, of greater depth and much larger dimensions than any of 
the existing wet docks on the west side—in point of fact, nearly 
doubling the present wet dock accommodation. From a paper 
descriptive of the scheme read at the Royal Scottish Society of Arts 
a few days ago, by Mr. Robertson, the resident engineer, we learn | 
that about 36 acres of the east sands of Leith are to be enclosed by 
a bank. The dock, with entrance basin and lock, will occupy about 
13 acres, leaving about 23 acres for wharfage aad other purposes. 
The area of the dock itself, exclusive of entrance basin and lock, 
will be 103 acres, the length being 1,100ft. and the breadth 450ft. 
The total quayage will be 3,049ft., and the wharves will be 2 it. 
wide. The eutrance lock will be 350ft. long by 60ft. wide, with a 
depth of water on the sill of 26ft. Sin. at high water of spring tides. 
The sill depth will be only 2ft. greater than that of the Victoria 
Dock, opened in 1850; but the effect of that slight addition will be 
that while there are only 102 tides a year which give 2aft. of depth 
on the sill of the Victoria Dock, there will be 392 tides giving that 
depth on the sill of the new dock. The depth of water inside the 
new dock will be 2ft. more than on the entrance sill, to admit of the 
dock gates being opened some time before and after high water 
There will be a front of 1,800ft. towards the town, and a road 60ft. 
wide will be carried outside the boundary walls of the dock A 
branch of the North British Railway is already carried to the site 
of the new dock, and a branch of the Caledonian, terminating in the 
west docks, is in course of formation. Contracts have been entered 
into for the construction of the dock, amounting altogether to about 
£224,500, and the Loan Commissioners have agreed to make a grant 
of £223,000 on the usual provision being made for repayment and 
interest. The work will, it is expected, take about four years. The 
new enterprise has been entered into upon the completion of the 
splendid Prince of Wales graving dock, also upon the east side of 
the harbour, the Dock Commissioners having been cunsta:tly en- 
gaged for many years past in carrying out improvements. 

Tne Ramways axp tHe Lonvon Coat Trape.—The London and 
North-Western Railway Company conveyed to London during the 
past year not less than 759,763 tuns 8 cwt. of coal; the Great 
Northern, 550,908 tons; Midland, 165,984 tons 13 cwt.; Great 
Eastern, 160,323 tons 3 cwt.; Great Western, 110,440 tons; South- 
Western, 19,900 tons 17 cwt.; Chatham and Dover, 7,569 tons 13 
ewt.; and the Tilbury and Southend 598 tons; being a total of 
1,775,487 tons 4 ewt., against 1,513,296 tons 2cwt. in 1862. Of this 
large increase the London and North-Western shows 93,451 tons 
7 cwt.; the Great Northern, 145,095 tons 7 cwt. ; the Great Eastern, 
10,478 tons 3 cwt.; the Midland, 9,622 tons 13 cwt.; the Great 
Western, 17,264 tons ; South-Western, 1,551 tons 7 ewt.; the Chat- 
ham and Dover, 2,541 tons 13 ewt. The London and Tilbury alone 
has declined, but the decrease is small, being only 156 tons. In- 
cluded in the year’s tonnage is 201,050 tons 7 cwt. fromthe Claycross 
pits near Chesterfield ; 95,532 tons 12 ewt., Codnor Park; 77,194 
tons 16 ewt., Pinxton; 61,316 tons 11 cwt., Staveley; iiddings, 
56,992 tons 4 cwt. ; Ince Hall, 51.202 tons 4 ewt. ; Eckington, 36,268 
tons 15 ewt.; Langley Mill, 35,892 tons 6 cwt.; Gawber Hall, 34,138 
tons; Baddesley, 31,552 tons 6 ewt.; Elsecar, 33,719 tons 11 cwt. ; 
Lambton, 38,945; Staveley, 20,861 tons 17 ewt.; Coate’s Park, 
18,558 tons 16 ewt.; Victoria, 19,709 tons 9 cwt. ; Plumtree, 24,648 
tons 5 ewt.; Wingate, 19,299 tons 5 ewt.; Whittington, 23,050 tons 
Y ewt.; Ripley, 12,512 tons 15 ewt.; Darfield Main, 10,823 tons 17 
ewt.; Babbington, 27,980 tons 3 cewt.; Lund Hill, 21,524 tons 13 
ewt.; New Birchwood, 26,395 tons 1 cwt. ; Oaks, 9,672 tons 18 cwt. ; 
Thozber: Hall, 9.533 tons 13 ewt. Of Silkstone coal sent from the 
various pits in the South Yorkshire and West Yorkshire coal fields, 
the supply has been upwards of 175,000 tons, including Newton and 
Co., 54,010 tons 8 ewt. ; Wharncliffe, 40,696 tons 10 ewt.; Cooper 
and Co., 37,324 tons; and Clarke's, 24,320 tons 11 cwt. The coke 
tonnage is in excess of that for 1862, the quantity carried in 1863 
being 46,018 tons 19 cwt. 

A Dovusie Screw Currer.—The trial of the Far East, which was 
launched three months since from Messrs. Dudgeon’s building- 


| yard at Cubitt Town, took place on Friday last, and resulted in the 


| has lately attracted so much attention, both in the royal and mer- | 


full power, starboard helm, half circle, Imin. 26sec. ; full ditto, 2min, | 


58 sec. ; port helm, half circle, Imin. 28sec. ; full ditto, 2min. 30sec. 
The angle of the rudder was, in both instances, 244deg. With half- 
boiler power the circles were made with the results as follow:— 
Starboard helm, half circle, Imin. 59sec. ; full ditto, 3min. 10sec. 
Port helm, half circle, Lwin. 37sec.; full ditto, 3min, 3sec. The 
helm in both cases had an angle of 25}deg. The machinery worked 
admirably—we might almost say betier than any yet seen afloat. 


The — of the yacht, which was really under the most favourable 


possib’ 
all correspond with the power developed by her engines. A fair 
rate of speed was certainly obtained, but this was only done by the 
_— and efficiency of the yacht’s engines, and not at all by her 
orm of hull.. On the contrary, it is almost impossible to imagine a 
vessel to perform duty as the Queen of England's yacht more unsuited 
for the purpose. She has been built according to Admiralty designs, 
to ply between Osborne and the main land with a less rolling motion, 
a less draught of water, and a greater amount of deck and cabin 
accommodation than is now possessed by the serew yacht Fairy. 
In all these very desirable qualities the Alberta falls far short of the 
Fairy. The Alberta is not fast under steam, she has very scant 
accommodation indeed on deck or below, and she draws far too much 
water to allow her to supersede the Fairy for general work in her 


Majesty's service, for the ‘l'rinity pier in Cowes Harbour, or for | 
| reversed, the ship exhibited extraordinary powers, excelling even, 


Osborne pier. The day of trial was a day of smooth water and very 
little wind, but the sea curled up under the Alberta's bows, when at 
the measured mile, nearly level with her upper deck, while at the 
same time a sea followed on each quarter almost sufficient to break 
over the ship, and under full speed the afterdeck is continually 
swainped with the sea flung on board. is 


e circumstances of wind and weather, does not, however, at | 





The Alberta, in fact, is | 


nothing more than a thing without form, driven through the water | 


by tremendous engine power, but not worthy the position of a yacht 
for her Majesty’s private service, and a perfect disgraco to her 
designers. 


most unequivocal success. The Far East is an iron built ship of 
upwards of 1,000 tons register, fully rigged as a sailing clipper, and 
fitted with two screws, one on each quarter, on the principle that 


cantile marine, it being equally valuable in manceuvring a ship of 
war when in action under steam, or in taking a loaded merchant 
ship up or down tortuous rivers, or under circumstances of calms, 
light or variable winds at sea. The Far East is the first of a class 
of vessels to be employed in the tea trade between Shanghai and 
London. She is fitted with engines having a combined nominal 
power of 120-horse. With the assistance of this auxiliary power in 
taking her up and down the rivers at each end of her voyage, push- 
ing her on her route through the calms, and working her leeward 
screw in light bead winds, it is anticipated with confidence that the 
voyage between Shanghai and London will be accomplished under 
75 days, while the consumption of coal will be, at the same time, so 
small when under steam that it will not necessitate the ship calling 
in at any port throughout the whole voyage for a fresh supply. If 
the Far East really confirms all these anticipations by the aid of her 
double screws, and brings the first cargo of teas into the London 
market, there can be no doubt the double screw principle will meet 
with pretty general support by the firms engaged in the tea trade 
between this country and China. 
ballasted down to her load draught when with a full cargo of teas 
on board, 15ft. aft and 13ft. forward, and proceeded down the 
Thames, with a large party on board, to run the distance to and fro 
between the Nore and Mouse Lightships. This is reckoned nine 
miles (statute), and from the Nore to the Mouse the ship went in 
54min. 30sec., the return run from the Mouse to the Nore being 


made in 50min, 25sec., giving a rate of speed to the ship in the first | 


run of 99 statute miles, and in the second run of 10:7 miles, the 
average speed of the two runs being 1()3 per hour. In powers of 
turning, either with both screws going ahead, or with their motion 


so faras was possible, the smaller vessels which have been built by 
the same firm, and fitted on the same principle—Flora, Kate, Hebe, 
and others, whose trials were fully reported, on each occasion, in the 
Times. The Far East inaugurated a new era in screw propulsion 


in the commercial marine of this country for distant voyages, and 
we trust the success attained by the ship when she fairly enters 
upon her duties will be fully commensurate to the expectations of 
her owners, her commander, and her builders. 
engines have both been built by Messrs. Dudgeon. 


The ship and 


The Far East on Friday was | 


“THE IRON, COAL, AND GENERAL TRADES OF 
| BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 

Conripence AND Stirryess IN THE STAFFORDSHIRE IRON MARKET 
High Prices of Pig lron—Forcemen’s Untons: Meeting of Deputies : 
Greater Progress of the Staffordshire over the Gateshead Unions: 
Brierey Hill to be the Seat of an Executive: Proposal of the Men 
to Rent a Works: Another of Mr. Foster’s Works to be Stopped by 
the Men—Coau Trave: High Prices; Scarcity: High Wages: 
Colliers goiny in on Masters’ Terms: Pottery Manufacturers and the 
Colliery Proprietors—Harvware Traves: Sutisfactory Condition— 
Risk in Copren—Apvancep WaGes 10 CHAINMAKERS — WOLVER~ 
HAMPTON CHAMBER OF Commerce: Law of’ Partnership: County 
Courts: Mr. Bouverie’s Writs Prohibition Bill -—Frexca Custom 

ousé Reaunations — Coventry Trave: ZJmprovement — Bank- 
ruprcy Cases—Locan Scuoors or Art—ANoTHER Working MEn’s 
Civs IN Brrwincaam — Locat Ramway Bints — SInaunar anp 
Farat Accwwexts—Tae Dartaston Bower Exrrosion: Verdict of 
Manslaughter Against Mr. Mills and his Engineer — Tue Toav 1n 
Coat AGAIN. 

A very confident tone continues to pervade the Staffordshire market 

relative to the continuance and increase of present prices fer both 

pig and finished iron. Makers of all descriptions in both depart- 
ments of the trade are firm in demanding the highest quotations for 
their respectivecommodities. The Workington Company’s pigs are 
selling at 92s.; the best ordinary qualities of Staffordshire cannot be 
had under 92s, 6d., Westbury 85s., and Parkfield 80s. Schueider 
| and Hanney and the Kirkless Hall Company are equally well sold 


| 


| with the above-named, and all the agents are being pressed to 


deliver the iron faster than has hitherto been possible. The cousump- 
tion of pig iron is very large. Every finished iron makeris full of orders 
in most of his mills. Very few specifications have come in during the 
past week, and more are not needed. Before they are wanted 
a pressure of them, it is expected, will be experienced, to be fol- 
lowed by higher prices. America, France, Spain, and China are 
chief among the foreign markets for which iron is now being made 
here. The home demand, however, is still heavy for plates, and 
sheets, and hoops; and very many orders might be booked if makers 
would only consent to take a little less money than the prices they 
now so stiffly demand. ‘They are, however, inexorable, for the 
workmen are still in the ascendant. < 

The furaacemen continue their organisations. On Saturday night 
there was a meeting of delegates at Wolverhampton, at which there 
were about 200 present (some of them coming from Manchester and 
Liverpool) todetermine whether the executive should be in Gateshead 
or at Brierley Hill (in Staffordshire), he Chairman remarked upon 
the desirability of having and preserving an union, and this he con- 
sidered, and so would the masters consider it too, a matter of much 
more importance than the mere wages question. Ie complained of 
the manner in which they had been treated by the Union in the north, 
and urged that there should be an executive in Staffordshire. The 
North could scarcely marage its own affairs, although their numbers 
were only 1,600, while in Staffordshire they had that num- 
ber, and the adjoining counties upwards of 16,000. There. 
fore it was deemed necessary to lave an executive of their 
own established immediately. There were continually dif- 
ficulties arising before the committee, and they had already, 
by making proper representations, to some of the masters, 
prevented strikes. This they could not have done so speedily 
had they had to refer to the North ere they could have 
decided. He did not want them to break with the North. 
It was a standard of union which they were raising, but they 
could not, he thought, go on without having power to act 
independently. They would meet the North on any reasonable 
grounds, but from the numbers they had in their own immediate 
locality, they would work more effectually by having an executive 
in Staffordshire. It had been said that he (the Chairman) had been 
sent to the conference fettered. his he denied. He told the con- 
ference that the men had the power at Brierley Hill to establish an 
executive, and that they meant to exercise it. (Hear, hear.) The 
secretary then read a letter from the National Association, whose 
bead-quarters are at Gateshead, apologising for the non-attendance 
of Mr. Cain, asa delegate. After a discussion, it was resolved :— 
“ That in the opinion of this meeting two executives are necessary, 
one at Gateshead for the north, and the other at Brierley Hiil 
for the south.” The terms of the future action of both 
executives it was arranged should be left with the executives 
themselves to decide. ‘The Chairman afterwards stated that the 
Brierley Hill men had agreed to subscribe 1s. a week to the fund 
until there was a considerable capital in hand. The committee did 
not intend to impose this, but they recommended it for a time, so 
that they might have a good capital to work with, and that they 
might, in any case of injustice which could not otherwise be met, be 
able to buy an old works and work it themselves. At the same 
meeting it was stated that, in addition tothe men in Mr. W. O. Foster’s 
employ at the Stourbridge Works, who were now out on account of his 
refusing to take back the men he bad sent to prison, the men 
engaged at the other works of the same employer would be out to- 
morrow (Saturday) night, on the same account. The men out at 
the Crewe Works of the London and North-Western Company were 
striking for a riso of wages. All these were receiving 1Us. a week 
by a levy of 6d. a week from all the members. In addition to this 
10s., the men received contributions from the local unions, which 
raised their weekly allowance to from £1 5s. to £2. 

The demand for coal is still in excessof the supply, and many of the 
ironworks in the neighbourhood have not been able to get the neces- 
sary supply of fuel and, as a natural consequence, have been much 
inconvenienced. The thick coal colliers and ironstone getters west 
of Dudley are now at work at the advanced rate of wages, the former 
at 5s. per day, and the latter at 3s. 6d. perday. The following is a 
list of prices of thick coal :—Best 14s., common 11s., and the lumps 
10s. and fine slack 4s. per ton at the wharves. On the east side of 
Dudley they are somewhat higher, very best thick coal 16s., common 
14s., lamps 12s., and fine slack 5s. per ton, while ironstone and 
gubbin are stiffening in price and are realising 18s. per ton. These 
ores are getting rather scarce, consequently considerable quantities 
of ironstone from a distance are finding their way into South Stafford- 
shire and East Worcestershire. The men who bad given notice for 
an advance in the Wolverhampton district have gone in after a day 
or two's play, at the rise offered by their masters, namely 3d. a day. 

At an adjourned meeting of the manufacturers of earthenware in 
the Staffordshire potteries held on Friday last, it was resolved to 
reduce the discount upon the foreign trade 2} per cent. This will 
make nearly five per cent. on the net. With reference to the home 
trade the meeting determined that an advance should take place, but 
left the extent of the rise to be settled at a future time. ‘The manu- 
facturers complained that the coalmasters had made two considerable 
advances in the prices of coal within the last four or five weeks, 
| without giving more than a week's notice, which was productive of 

great inconvenience and loss to manufacturers. A resolution was 
passed expressing an opinion that in future manufacturers ought to 
have three months’ notice of an advance in the price of coal. 

Although very few orders are now upon the books of the manu- 
facturers of general hardwares, yet they are sufficient to keep most 
of the makers of such wares in Birmingham and Wolverhampton, 
| and their surrounding townships, in active employment; and, ina 
| few days, specifications are expected to be delivered that will make 

things quite brisk. As it is, the condition of affairs is snch as is 
seldom experienced at this early period of the year. In Birming- 
ham the rolling mills are working full time; and the wire-drawers, 
the metallic bedstead makers, and the electro-platers are all well 
jemployed. ‘Ihe gun makers are almost alone in their condition of 
slackness. In Wolverhampton the tin-plate workers are experienc- 
| ing a good demand for goods in frequent use, both for home and 
export ; the makers of the better class of locks, both there and in 
Willenhall, are most of them employed full time; the edge-tool 
/ makers are busy upon foreign orders, and the hollow-ware makers 
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cannot complain. The high price of iron is somewhat interfering 
with the railway spike and bolt trade. ? 

On Friday the price of copper was again advanced £6 a ton, and 
that of yellow metal and composition nail each $d.a lb. In conse- 
quence the prices of rolled brass and tubing are advanced 4d. a Ib., 
and that of brass pin wire £4 a ton. 

Messrs. H. P. Parkes and C. Bloomer, chainmakers, have arranged 
to pay their men according to the five shillings’ advance list, and the 
men have resumed work. 

A meeting of the council of the Wolverhampton Chamber of 
Commerce was held on Tuesday. Resolution No. 2 passed at the 
meeting was :—‘ That the law of partnership requires amendment, 
so far as the relations of partners between themselves are concerned, 
so as to provide a remedy for wrongs done by one partner against 
the firm, not only by a dissolution of the partnership, but by the 
imposition of damages payable to the partner injured.” 3. “ That 
it would be advantageous to extend an equity jurisdiction for 
small amounts to county courts.” 4. “That this council approve 
the principle of clause No. 2 of Mr. Bouverie’s Writs Prohibition 
Bill.” 5. “ That the secretary be requested to attend the meeting of 
the Associated Chambers, and that his expenses be paid, and that 
Mr. Fellows having expressed his intention of being in London 
at the same time, the council will feel obliged by his attending 
also, with especial reference to the resolution about the metric 
decimal system of weights and measures.” 6, “ That the secretary 
be authorised to communicate with the Board of Trade respecting a 
charge made at the French Customs’ House, that some goods made 
of what is called ‘boiled brass’ were in reality plated with silver, 
in consequence of which goods forwarded by a firm in this town 
had been detained, and the senders subjected to a penalty for 
making a false declaration.” Considerable discussion took place 
with respect to resolutions 2, 3, and 4. In reference to resolution 2, 
it was pointed out that under the present law a partnership 
appeared to be a more indissoluble connection than a marriage; 
that it was possible for one partner to withdraw the whole 
of his capital, to sign bills pledging the credit of the firm 
without the consent of the other partners, to absent himself 
for years from the conduct of the business, and in many other 
ways to injure the firm; that it was almost impossible, even by the 
most carefully-prepared partnership deeds, to provide for all such 
contingencies, and that even under the best deeds possible no relief 
beyond a dissolution could be obtained. It was said to be obvious 
that in many cases a dissolution of partnership would be no sufficient 
remedy for the wrongs which one partner might inflict upon 
another. An inquiry into the present state of the law was therefore 
suggested, with a view to provide that a firm, which might feel 
itself aggrieved by the conduct of one of its partners, should have 
aremedy in some Court of Equity, and that this remedy should 
consist not only of a power to annul a partnership, but also of a 
power to inflict such damage upon the wrongdoer as might com- 
pensate the firm for the dissolution. Much discussion also took 
place with regard to resolution 3. Several matters were mentioned 
which at present require for relief the interposition of the Court 
of Chancery; and in which, therefore, the expenses of the Court 
make relief impossible. Such are the payment of debts out of money 
bequeathed on trust when no provision for such payment has been 
made in the trust deed. An instance was quoted, whereina man pos- 
sessed of sufficient property to pay his debts left his money upon trust, 
without an order to pay his debts, and it was found by a creditor to 
whom he owed £50 that the expense and delay in obtaining payment 
would be even greater than the loss of the debt. Another instance 
mentioned was that of a person holding a legal or equitable mort- 
gage on property of small amount, the cost of obtaining a foreclosure 
often being, it was said, sufficient to prevent any attempt to get relief. 
A third instance related referred to the performance of contracts. 
Under the common law itis only possible to obtain damages for 
non-performance, but in the Equity Courts a decree for specific per- 
formance may be made. When, however, the amount involved is 
small the cost of obtaining such decree quite overbalances the advan- 
tage. These were some of the instances in which it appeared to the 
council that it would be a great service to confer limited jurisdiction 
on the County Courts. The limit might be £50 or £100 in conten- 
tious matters, and might be raised to £300 in matters of administra- 
tion. The resolution merely states that such extension of equity 
jurisdiction would be of service, leaving it for further meetings of 
the council to decide in what way, and by what precise 
measures, the end can be obiained. The 4th resolution refers to a 
bill brought in last session by Mr. Bouverie, The first clause 
prohibits the issuing of writs for sums of less than £20. It was 
thought at the time that the passing of this bill would give undue 
facility to debtors for small amounts, and the chambers of commerce 
throughout the country opposed its progress through Parliament. 
The second clause, however, of the bill, is not a prohibitory, but an 
enabling clause, by permitting an action for a small debt to be 
brought in the County Court in the district where the plaintiff 
resides. This, it was considered by the meeting, would remove a 
very plentiful source of litigation as to the place in which the debt 
occurred ; it would be a great advantage to plaintiffs; and the pro- 
vision which requires such plaintiffs to give security for the costs of 
the defendants seems, in the opinion of the meeting, to obviate any 
charge of unnecessary hardship towards the debtor. If, therefore, 
such a bill should be brought in during the next session of Parlia- 
—_ the council are willing to give their support to the enabling 
Clause. 

Trade in Coventry is improving. The working classes are now 

better employed than they have been for three or four years. 
_ At the Birmingham Bankruptcy Court a few days since the meet- 
ing for last examination and discharge in the case of W. Yarrow, 
engineer, of Wednesbury, was adjourned. KR. Davis, coaldealer, of 
Birmingham, has received his order of discharge. The cases of 
Wilcox and Cartwright, chartermasters, of Bradley, have been ad- 
journed fora further examination of the accounts. On Tuesday 
last the meeting in case of W. and J. Smith, earthenware 
manufacturers, of Burslem, wasadjourned. H. Smith, brassfounder, 
of Birmingham, received his order of discharge. 

The importance of schools of art in a manufacturing district is 
obvious, Judging from the present positions of the Wolverhamp- 
ton and Worcester Schools of Art, however, that which is sup- 
posed to be so obvious does not seem to have forcibly struck the em- 
ployers of the districts in the midst of which these towns are 
situated, The Wolverhampton school, especially, is in a most lan- 
guishing condition. For this want of success the committee, in a 
Teport presented at a recent meeting, account by referring tu the 
withdrawal of Government support, combined with the backward- 
ness of subscribers. In 1862 the school had for a time to be closed, 
and if further solicitations for Governmental support should fail, 
and local assistance enough should not be forthcoming, it will 
doubtless be closed altogether. ‘I'he Worcester school is in a some- 
What better position, but is far from prosperous. ‘T‘he niggardly 
policy of the Government in its dealings with schools of art is at- 
tributable to the unfair partiality of the Science and Art Departments 
forthe school at South Kensington. It has been proposed that managers 
of schools of art generally should themselves remedy the matter by 
making a united effort to obtain the interference of Parliament. The 
committees of the Potteries schools have already taken steps towards 
—s formation of a union for this purpose. To keep open the 

olverhampton School £50 a year more than is now subscribed is 
—oiet Lord Dartmouth presided at the annual meeting of that 
school last week, and in proof of the possibility of art being cultivated 
under a canopy of smoke referred to the Potteries and Coalbrook- 
dale; and he offered, if the school had to be closed, to assist in 
ae the models for the use of pupils to be taught in another 
Dedin” The schools of art in Birmingham, Stourbridge, and 
i ¥ are all thriving, the first-named so much so that applicants 

® to be retused admission. 
= second Working Men's Club is about to be formed in Birming- 

m. The success of the one already established augurs well for 
the f uture of the movement. 

. ss Shrewsbury and Potteries Junction Railway Bill has just been 
P ts object is to authorise the construction of railways in the 








counties of Salop, Staffordshire, and Chester. The Sheffield, 
Chesterfield, and Staffordshire Railway bill has also been printed. 
The bill proposes to incorporate a company for making and main- 
taining the railway named. 

An inquest was recently held at Tipton upon the body of Jno. 
Ryan, a labourer at the Willingsworth furnaces of Messrs. J. and 


H. Haines. A few days before, Ryan bad been one of several men | 


who stood in front of a blast furnace turning a ladle full of liquid 
iron, when the blast, turned suddenly on, had driven out the flame, 
and hadcaused the men to leap into the adjoining canal. Ryan, 
however, and a companion were so much burut that the first died, 
and the second is not expected to live. 

The inquest upon the bodies of the six men who were knocked 
out of a skip by the falling of a horse down a shaft in a colliery at 
Bromley has been opened and adjourned, to allow the Government 
Inspector an opportunity of visiting the pit. 

The inquest in the Darlaston boiler explosion case has resulted 
in a verdict which was little expected. It will be remembered that, 


on the 7th of December, George Andrews, a furnaceman, was killed | 


by a boiler explosion which took place at the works of Mr. 8. 
Mills, at Darlaston Green. At the adjourned inquiry held last week 
Mr. Edward Bindon Martin, C.E., chief engineer to the Midland 
Steam Boiler Inspection and Assurance Company, deposed that he 
had had considerable experience as to the construction and working 
of steam boilers, and from an examination of the plates of a boiler 
would be able to form an estimate of the pressure it would with 
safety bear, and also from an examination of the fragments of a 
boiler after an explosion would be able to form a judgment as to 
the cause of such explosion. On Friday last he examined the boiler 
which burst at Mr. Mills’s works at Darlaston Green, on the pre- 
ceding day. It was attached to a limestone pit. It was of the con- 
struction called plain cylinder with round ends, the best form for 
resisting internal pressure. The plates when uninjured were jth 
or 7-16ths of an inch in thickness. It was well made, and as 
originally constructed was calculated to bear safely a working 
pressure of about 50 Ib. per squareinch. By saying this he wished 
it to be understood that when new the boiler would not have burst 
under at least six times that pressure. His recent examination led 
him to think that the cause of the explosion was the thinning 
of the plates by corrosion on the outside under the brickwork. 
This corrosion arose most probably from the leaking of 
the fitters on the top of the boiler, the water running down 
the sides and lodging between the boiler and the brickwork. 
This leakage would run down on both sides, and he found 
the plates thinned on both sides, but more on one side 
than on the other. The other plates were generally sound, but 
those over the fire-place had been repaired. But for this corrosion, 
caused by leakage, the boiler would not have burst, but would have, 
probably, lasted for some years. He did not consider a pressure of 
50 lb, too much for such a boiler had it been sound. The explosion 
was not caused by over heating of the boiler plates, aud he was 
of opinion that there was plenty of water in the boiler when 
it exploded. It was decidedly his opinion that the explosion 
was caused by the corrosion arising from the leakage above 
referred to. Sometimes such corrosion took place in a few 
months, and sometimes years. It depended entirely upon the 
quality of the water. Previous to the explosion he had seen 
the boiler, but had not examined it himself. The examination 
was made by one of the inspectors named Job Short, who 
reported the leakage to witness, and he communicated with 
Mr. Mills, advising that the brickwork should be removed, and the 
plates of the boiler beneath examined, as he thought it likely there 
might be corrosion arising from the leakage. He did not report it 
as dangerous, but merely as suspicious. He could not say positively 
that anything was the matter, but that there might be something the 
matter in consequence of the leakage. This was in August last. 
Three months later he received a similar report as to the leakage, 
and nothing had then been done to the brickwork. The boiler was 
not insured with the company, but was simply under its inspection. 
Had the brickwork been removed at the time he made the suggestion, 
and the plates examined and repaired, the exp!osion could not have 
taken place, The boiler was weighted at 48lb. It was usual to 
have steam gauges attached to such boilers, but there was not one at 
the boiler in question. From his examination of the boiler he found 
that the plates were corroded for about 8ft. along the side of the boiler 
to such an extent that they were in places not more than from 4 to 
1-16th of an inch in thickness, Had the corrosion been local, the piece 
of iron would have blown out; but, as it was, the plates tore all 
along directly one part gave way. He could not say whose duty it 
was to see to the brickwork being removed. The witnesss further 
stated that he should not have concluded that the boiler was unsafe 
when worked at a pressure of 50 lbs. per square inch. Leakages of 
the fittings similar to that referred to were very common, and the 
injuries arising from such leakages would depend upon the strength 
and quality of the iron, as well as upon the quality of the water. 
The boiler in question was made of very good iron, although two 
or three flaws were found in it after the explosion. They had 
nothing to do with the explosion, however. The corrosion could not 
be seen by the engineer. In the absence of an examination a leakage 
was merely an indication of a probability of a corrosion. A leakage 
might go on for seven years, and yet cause no explosion. Bearing 
in min-l that the quality of the iron was good, that there was no 
complaint of any defect in the brickwork, that the leakage was first 
observed in Augvst, and that corrosion was a slow process. It 
would not be fair to consider the leakage as an indication of danger 
being very near; it would merely warrant a supposition of 
danger. In giving his evidence he had assumed that the 
engineer was working regularly, and properly attending to his 
duties when the a took place. He did not think it 
necessary to assume, for the purpose of accounting for the explo- 
sion, that there was a greater pressure than usual upon the boiler. 
Two colliers, working at Mr. Mills’ colliery, at Darlaston, then gave 
evidence to the effect that neither while walking to their work on 
the morning when the deceased met his death, nor after they 
reached the colliery, did they hear the steam let off, although for 
@ distance of a mile from the works they were so situated that they 
must have heard it if the clack had been opened. They also swore 
that the steam was not blowing off. The Coroner then carefully 
reviewed the evidence, pointing out that Dellay swore that he had 
repeatedly drawn the attention of the chief engineer, William 
Whitehouse, to the leakage at the boiler, and also that Mr. Martin 
had advised Mr. Mills to have the brickwork removed, and boiler 
examined, as there was reason to fear the effect of the water upon 
the plates. The jury consulted half an hour, and then returned a 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


LiverPooi: Mersey Docks and Harbour Board: Attempted Sale of the 
Great Eastern—A Centra Station ror Leeps—Tue Distress in 
Lancasutre: Progress of the Public Works: Report from Mr. Raw_ 
linson, C.E.—Nortaern Marrers: River Tyne Comission , 
Application of Machinery to Farm Purposes—Conrerence: or Parer 
Manvuracturers aT Mancugster—Two New Unpsrraxinas: The 
Beverley Iron and Wagon Company, and the Faurbairn Engineering 
Compuny—Lancasuine Coat Trave: Scottish Topics: Glasgow 
Union Railway: The Water Supply of Glasgow : Glasgow Chamber of 
Commerce: Steam Shipbuilding on the Clyde—Deatu ov Mx. T. 
Casepourne, C.E. 

To commence with Liverpool. At the last sitting of the Mersey 
Docks and Harbour Board it was agreed to absorb the shipbuilding 
yard at the south end, lately purchased from Mr. James Kennedy, 
iu the Herculanwum Graving Dock Works, at a cost of £13,000. 
by this arrangement the chairman explained that the board would 
be enabled to lengthen the Herculanwum graving docks 175ft. each. 
lt was resolved to place strong guiding lights on the pier-heads of 
the low water basin, to indicate the exact position of the entrance, 
each light being placed on a stone base so constructed as to answer 
the purposes of a piermaster’s hut, at a cost of £500. In answer to 
a question a letter was read from the engineer, stating that he 
intended to test the sluicing system at the low water basin, Birken- 
head, on Wednesday, the 20th inst., and had arranged accordingly 
with Mr. Hartley and Sir William Armstrong's people to be present. 
These tests, it was stated, would be of a slow and tedious nature, 
probably extending over iwo or three days. Messrs. Clover and Co. 
have launched from their yard, at Woodside, a fine iron ship, of 
215ft. in length, 36ft. beam, and 1,274 tons burthen, for Messrs. 
Potter Brothers. She is intended for the India trade. Yesterday 
week the Hon. Joseph Cunard, of the firm of Cunard, Wilson, and 
Co., offered for sale by auction, by order of the mortgagees, the 
renowned paddle and screw steamship Great Eastern. ‘he large 
attendance constrained the offerers to adjourn to the Cotton Salesroom. 
At half-past two o’clock Mr. Cunard proceeded to open the sale, and 
the following were announced as the conditions:—* The highest 
bidder to be the purchaser; the broker to be at liberty to bid once on 
account of the sellers; the vessel to be sold with all faults and 
defects as she now lies, and to be at the purchaser's risk from this 
day. Payment to be made by a deposit of ten per cent. at the time 
of sale in cash, and the remainder in cash on the completion of the 
legal bill of sale, to be made out by the purchasers within fourteen 
days. ‘The sellers, being mortgagees selling under their power of 
will, are only to enter into the usual covenant that they have not 
done any act to encumber aresale.” The auctioneer then gave tho 
dimensions of the leviathan, and concluded by calling for bids. The 
first and only response was from Mr. Robinson, who offered 
£50,000. The auctioneer, after waiting a considerable time, 
announced the reserve price to be £130,000. This sum was 
accordingly called, but there were no bids, and the vessel was 
therefore withdrawn. Messrs. Cunard, Wilson, and Co., then put up 
the barque-rigged screw steamer Gibral:ar, 654 tons gross register, 
built at Vhiladelphia in 1859, and renowned in the third and fourth 
years of her existence as the Sumter. The bidding was very 
brisk, and rose rapidly from £2,000 to £4,500, at which price she 
was knocked down to Mr. T. A. Patterson. On Saturday a meeting 
took place of creditors iu the “big ship,” but beyond deciding to 
abandon the lottery scheme nothing definite was determined on by 
those present. Arrangements are being promptly made to retura 
the money already subscribed, and Mr. Stoess’s connection with the 
lottery is a guarantee that no time will be lost in winding the 
affair up. 

Mr, J. J. Cousins, of Leeds, suggests a site for a central railway 
station in that town. He says:—* I think the most feasible site for 
a new railway station in Leeds, which might be available for all the 
companies, prove most convenient to the town, and less costly than 
some under consideration, has been overlooked. It is as follows : 
—Tbe intermediate space between the Wellington and Central 
Stations, but leaving the warehouses on the south side of Welling- 
ton-street untouched, and carrying the front of the proposed station 
in the form of a crescent on the south side of Aire-street, starting 
from the present entrance to the Wellington Station, and finishing at 
the Central Station. A noble building might be erected upon this 
site, the existing rails would require little or no alteration, while 
the triangular area of which the Monk Bridge Works forms the 
apex and Aire-street the base, may be purchased at a moderate price, 
and, with the river bridged over, the available space would meet 
the requirements of all the companies. The Midland Hotel would 
remain as it is, and the Great Northern Company, if they wish to 
carry out the scheme of their intended hotel, may do so without any 
alteration in their plans.” 

All efforts to the contrary, notwithstanding the distress in the 
manufacturing districts, seems again steadily on the increase, and 
we fear the tide will not begin to ebb again until March. As com- 
pared, however, with last year, there is still a great improvement in 
affairs. Thus the week ending the 9th inst. compares as follows 
with the corresponding seven days of 1863 and 1862:— 

Period. Paupers relieved. 
January 9, 1864 « oe ss oe o Mia 
- 16GB 2c cc co oe oe ee 244, 407 
a MO ae ob ae aw an Se 67,914 

Mr. R. Rawlinson, C.E., published on Monday the following report 

as to the operation of the Public Works Act, 1863:—*‘Under the 


| powers of the Public Works Act, some 54 towns and districts have 


up to this date obtained borrowing powers for works of permanent 
and public utility and sanitary improvement, calculated to promote 
health and to increase comfort in each locality ; rivers and streams 
flowing through towns which receive refuse from sewers, mills, print 
and dye works, and which from neglect in former times have choked 
their channels, are being deepened, cleansed, embanked, and paved, as 
at Blackburn, at Bolton, and other places; public parks are beins 
improved, and new ones formed, as at Blackburn and at Oldham ; 
main sewers are in course of construction, and many miles in length 


| of streets will be formed, sewered, and paved; roads are being 


verdict of “ Manslaughter” against both Mr. Mills and William | 


Whitehouse, chief engineer. 


A few days ago a miner was holing under the coal in the Hall | 


Pit, near Dawley, when he was surprised to see a small toad crawl 
out from its ebony bed. The discovery was made in the “ pricking” 
under the sulphur coal. There is no fault or crevice by which the 
reptile could have gained access to its tomb, The pit is 240 yards 
deep. 











levelled, widened, and formed. In most cases the owners of the soil 
give the land. The Poor-law Board have made orders for sums 
amounting to £883,706; and, as reports are sent in, additional orders 
will be issued for tirst sections, as also for second and following 
instalments. At the date of my last return some 2,326 men were at 
work, directly under the powers of the Public Works Act, and 
upwards of 4,000 indirectly. These numbers are increasing, and will 
steadily increase. The works planned, sanctioned, and now in course 
of execution, will be of great local utility, commercially and socially. 
Improved roads and streets will facilitate and cheapen local traflic. 
Sewering, cleansing, and improving rivers and streams through towns, 
removing and draining cesspools, forming and paving many miles of 
public and private streets, will add increased value to house and other 
property in the several localities, promote health, and directly tend 


Enatneers at CuaTaam.—In consequence of the removal of the | to lessen the present high rate of mortality throughout these 


floating factory iron ship Chasseur to Chatham, to be employed as a 
workshop for the Achilles, directions have been forwarded to 


districts.” 
We turn to the north. The proceedings at the last monthly 


Sheerness for the millwrights’ shop in that dockyard to be vacated | meeting of the River Tyne Commissioners yesterday week presented 
by the workmen who, until recently, have been employed there, in several points of interest. Mr. Guthrie read a statement from which 


order that the factory may be turned over for the use of the officials 
and workmen belonging to the steam reserve. Admiralty instruc- 


tions have also been given for the millwrights’ shop to be used as an | 


improving school for the junior engineers of the uavy, who will be 





required to devote a certain portion of their time to the practical | : ‘ 
study of machinery, in addition to their course of theoretical study | to the Low Lights Dock :—* Agreeably to the wish of the committee 


at the dockyard school. The above alterations have been rendered 


necessary in order to prepare the junior officers of the naval engi- | 


neers for the scientific examinations ordered by the Lords of the 
Admiralty in a recent circular. The control of the steam reserve 
factory will be vested in the inspector of machinery afloat, who will 
be assisted in his duties by a chief engineer. 





it appeared that the number of vessels exceeding 500 tons register 
which had cleared from the Tyne had been, in 1861, 246; in 1562, 
293; and in 1863, 423; showing a considerable increase in 1862, 
and more especially so in 1863. The clerk also read the following 
report from Mr. Ure, the engineer to the commis-ion, with reference 


at its last meeting, I now submit a plan and estimate for a 
moderately-sized dock at the Low Lights, together with the other 
information desired. This plan, which embraces the main features 
specified in the resolution, has been prepared for some time. Its 
area is 30 acres, of which 18 acres are deep water. The de oth of 
dock, and depth and width of entrances are the same as the Parlia- 
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mentary plans; and it is laid out so as to be capable of being 
enlarged into the Parliamentary plan, if required at a future time. 
The estimate for these works complete is £294,500. Of this amouut 
there is included for the western entrance, with about five acres for 
dock improvement adjoining, £85,500; and a sum of about £25,000 
to £50,000 for the pier wall, as depending on the extent of work 
that may be considered to be included in that term. This estimate 
is for an unwalled dock, except near the entrance, where required to 
insure deep water approaches to them. It is exclusive of land and 
compensation, and does not include the erection staithes or other 
approaches.” Mr. Mease believed that the proper course would be 
to give notice that at the commissioners next meeting they would 
discuss the plan and estimate. The Chairman asked him whether 
he had not better first consider this plan, and then see how far it 
would be desirable to give such notice. Mr. Mease said they could 
have a committee meeting with respect to it in the meantime, and 
then they could decide what they should do at the next meeting. 
Mr. Mather hoped it was understood that the time of the Commis- 
sion was not to be wasted perpetually on this subject, and that they 
were not to be employed in this way for ever; but that the matter 
would be brought before them in the form of a definitive resolution, | 
on which they could say ‘ Aye” or “ No.” The Chairman, in reply | 
to a question by Mr. Taylor, said that as his individual opinion he 
thought it would be exceedingly injudicious to have a full discussion 
of this subject next month. While there were two or three bills | 
pending in Parliamant which such a discussion must materially | 
affect, he thought it would be unwise at the next meeting to come 
to any conclusion at all upon the question. It might be a prema- 
ture decision, and one which they might feel inclined to reverse in 
two or three months afterwards. Mr. Guthrie read a letter from 
Mr. T. C. Lietch, town clerk of the borough of Tynemouth, con- 
taining a copy of a resolution adopted at a meeting of the coal 
trade, on the 19th December, and which had been forwarded to Mr. 
Lietch by Mr. T. Doubleday, the secretary of the association. The | 
resolution was as follows:— That in the opinion of those present | 
such a guarantee [as that required by the Commissioners before making 
the dock | could not be given by the owners of cu llieries producing steam 
coal.” Mr. E. Loraine has read a paper before the Hexham Farmers’ 
Club on machinery, as applicable to farm purposes, to which his 
attention had been more particularly drawn by the ingenious articles 
in the Great Exhibition of 1862. He gave a brief glance at the 
earliest periods of agricultural history, and having made passing 
allusion to the rude implements of the ruder ages, came up to the 
date of the invention of the steam engine. He then turned to the 
plough, and noticed the iron implements of this class manufactured 
by Lloward, Ransom, Hornsby, and others. ‘These, le believed, 
would be of shorter duration than any other new inventions, for he 
was disposed to think that they would not be in use many years | 
longer, but would be superseded by steam power. No fewer than 
twenty patents were taken out in 1862 for improvements in imple- 
meuts for cultivating the land by steam power alone. Harrows, 
rollers, scarifiers, and grubbers, would doubtless be shown at New- 
castle in July, and from these he would pass to the consideration of 
broad-cast. sowing or sowing by drills. Machines might now be 
obtained at a cost of about 30s. for sowing broad-cast, and this plan 
of sowing he recommen Jed in preference to drilling. Hoeing between 
corn was not so generally practised here as in some of the southern 
counties ; but if sown in clean and proper suil the same necessity for | 
hoeing did not exist. He understood that the air would circulate 
more freely in broad-cast sown crops than in those that were drilled, 
on the principle of air being better in a room than it was in a | 
passage. With regard to cutting and harvesting, the old plan failed 
for want of hands to do it. Ofreaping machines most of them were 
good in favourable crops, and bad in others; but none, he believed, 
were better than M’Cormick’s origiual"grain reaper, as introduced 
by Burgess and Key. Getting the corn home was the next question, 
and upon this, although a Northumbrian farmer could not change 
his long carts without great expense, yet he was decidedly of opinion 
that the light four-wheeled wagon used in Cornwali was cheaper and 
better than our long carts, and, if once used, would be liked. By 
Child’s patent grain separator a farmer could not only take the dust, 
sand, aud dirt out of his corn, but could make a perfect separation 
of the good grain from that which was imperfect or bad. He noticed 
next “crushers,” and American inventions for churning butter and 
for washing clothes, and concluded by a description of a bread-knead- 
ing machine. 

A conference of paper manufacturers was held in Manchester last 
week. It appears that the firms engaged in producing paper have 
roused themselves to a renewal of agitation on the often-discussed 
subject of complaint—the continuance of foreign export duties on 
rags, whilst the free importation of foreign paper has been established. 
The first resolution of the conference points out that the duties levied 
abroad on the export of rags operate as a direct tax on the materials 
of the British manufacturer—a tax from which his foreign competi- 
torisexempt. It is further aflirmed that the free import of paper 
from countries where such duties are levied is not only unjust in 
principle, but is * conclusively proved by the experience of the last 
three years ” to have been “most injurious to the home mavufac- 
turer, rendering all fair competition impracticable.” The second 
resolution declares that the British paper manufacture is in such a 
position as regards material as to preclude all hope of equalising 
prices as between British and foreign makers. Our ports being open 
for free export of material to America and elsewhere, “ the price 
must always be ruled by that at which the same article can be 
bought on the continent with the export dutics added.” The 
next resolution charges on the British Government the respon- 
sibility of a state of things disastrous to our paper makers, 
who are left under a permanent disadvantage in the compe- 
tition. The abolition of the export duty on rags rendered 
“more dificult and remote of accomplisiment than ever,” the 
British Government having refused to make that remission a con- 
dition of the free importation of foreign paper. The conference 
being of opinion that the case admits of no delay, then resolve that 
the paper makers of this country, “ who have ever been willing to 
accept an open and unrestricted competition on a real free trade 
basis,” are entided as British subjects to claim a remedy from Govern- 
ment for the injury to their trade and property. The conference 
accordingly adopted a petition to the House of Commons for 
immediate redress, failing which, they desire that a select committee 
be appointed to inquire into the etlect on the paper trade of the 
United Kingdom, produced by the free import of paper, while the 
rags have still been taxed, A committee was also appointed to 
carry into eflect the resolutions above summarised, and the com- 
mittee are promised an energetic and cordial support in their task. 
The resolutions of the conterence are stated to have been adopted 
unanimously, 

‘Two new mechanical organisations have just been formed, The 
first is the Beverley lron and Wagon Company (Limited), which 
has been formed for the purpose of carrying on some extensive 
works already existing in that town. Shares have been taken in 
the new Company, the enrolment of which was completed on Fri- 
day, to the extent of between £40,000 and £50,000, ‘The prospectus 
of the second enterprise, the Fairbairn Engineering Company 
Limited, announces another prominent example of the conversion of 
private firms into joint-stock undertakings. The extensive iron and | 
machine works and contract business at Manchester, hitherto | 
associated with the fame of Dr. Fairbairn, are to be purchased and | 
carried on by the new company. The capital is to be £250,000, in 
£10 shares. The chairman is Mr. Thomas Fairbairn, the sole repre- 
sentative of the firm of Messrs. Fairbairn and Co., and he subscribes 
for £70,000. A considerable portion of the remainder has been 
likewise already taken. Possession of the works is to be assumed 
on the 8lst March, and the present manager, Mr. tMarman, C.E., 
will continue his services. 

The demand for coal for export from the Lancashire district has 
been good, and there is a steady inquiry for house coal and cannel, 
Inthe inferior qualities of engine coal there is little doing, except 
for the large engineering establishments, which are in general busy, 
and are likely to remain so for some time. 

From Glasgow we learn that the promoters of the City of Glasgow | 





Union Railway and Harbour Tramway Bill have duly made the 
deposits required by Parliament, and are, consequently, now in a 
position to prosecute the measure in the ensuing session. The pro- 
moters expect to be able to make modifications in the plans, by 
which the operations will not interfere, in any serious degree, with 
the present outline of the City. It appears from the proceedings of 
the Glasgow Water Committee, that thus far inthe current financial 
year the amount collected in rates has been £73,929, against 
£68,489 at the corresponding period of 1863. There is thus an increase 
of £5,439 in 1863-4 over 1862-3, The total income for 1863-4 isexpected 
to be £92,000.—Mr. Gale, the committee’s resident engineer, observed, 
in a quarterly report presented at the last sitting:—‘ There is at 
present 113 days’ water in store in the lochs, and 31 days’ supply for 
the city in Mugdock reservoir in addition, At the Gorbals works 
there is 200 days’ water in the reservoirs. The quantity of water 
sent into the city during October, November, and December was 
18,630,000 gallons a day from Loch Katrine works, and 3,250,000 
gallons a day from the Gorbals works—in all, 21,880,000 gallons a 
day, being an increase of 1,680,000 gallons a day over the 
corresponding three months of last year. The average con- 
sumpt for the whole of the past year has been at the rate of 
20,960,000 gallons a day, or an increase of 1,160,000 gallons a day 
over 1862. The action of the water during the high winds in the 
early part of December has rendered some more stone beaching 
necessary near the inlet to the aqueduct at Loch Katrine, to preserve 
the purity of the water. The pitching of the jetty at the inlet to 
the aqueduct, and the building of the boat pier for Port Neilan farm, 
are finished. Inthe beginning of November the flow of water in 
the aqueduct was stopped for eight days. The whole was examined 
and found in good order. A few loose stones that had dropped down 
in the tunnels were removed, some leakages at the masonry bridges 
were repaired, and a new cleansing valve put on the pipes at the 
crossing of the Duchray Water. ‘The repairs on the hitching at the 
east side of the Balgray reservoir are completed. The rest of the 
works are in very good order, and require no remark. The laying 


| of the new 1din. main in Garscube-road for the better supply of the 


high grounds north of the Forth and Clyde Canal was finished by 
the middle of November last, and the supply of water to these 
districts has been much improved. At six o’clock on the morning of 


the Ist inst. the 20in. main in Cathedral-street burst, near to the | 


Edinburgh and Glasgow Railway tunnel. The repairs were com- 
pleted in four hours, and the damage done by the escape of water is 
in course of being adjusted.” The Lord Provost said the most im- 


portant point raised in Mr. Gale’s report related to the great increase | 


which was taking place in the consumption of water. It would be 
necessary for the works and the finance committees to look at this 
matter, so that every means might be taken to prevent waste of 
water, and to secure economy of consumption, consistently with a 
proper supply being furnished to the city. It would be observed 
that the increase in the quantity consumed last year, compared with 
1862, was very great, and if this should continue they might soon 
be obliged to make provision for affording a larger supply. The 
Glasgow Chamber of Commerce has just held a general meeting, at 
which was presented a report reviewing the chief commercial events 
of the past year. 


consider the patent laws were remitted by the directors to a com- 
mittee, who caused them to be circulated among members of the 
Chamber, and others believed to be conversant with the practical 
working of theselaws. The opinions thus clicited were very various 
and conflicting, and the committee have recently reported their re- 
commendation that, without committing the Chamber to any definite 
opinion on the subject of the patent laws, the various answers obtained 
by the committee trom parties in Glasgow should be transmitted to the 
commissioners for their consideration; and this has accordingly 
been done.” The report also touched upon the anchors and chain 
cables question as follows:—‘‘ A bill was introduced last session, 
requiring that no anchors or chain cables should be offered for sale, 
unless bearing a proof-mark of their having been tested in a public 
proof establishment, under the supervision of a responsible depart- 
ment of Government. ‘The bill met with the approval of the ship- 
ping interest of the Clyde, and the directors petitioned Parliament 
in its favour; but it was subsequently withdrawn.” As regards 
Clyde shipbuilding, we may note that the Quito, a new iron mail 
steamship, of 1,600 tons, just constructed fur the Pacific Steam 
‘avigation Company, has made an excellent trial run from the 
Clyde to the Mersey. The Quito sails for St. Vincent and Monte 
Video on the 27th instant to take up her station in the Pacitic. 
She is in every respect fitted similarly to the company’s steamship 
Chile. Her engines are those of Messrs. Randolph, Elder, and Co., 
the builders ot the vessel, and are the twelfth pair on the double 
cylinder principle constructed for the company by the same firm. 
Messrs. Caird and Co. have launched from their yard at Greenock a 
steamer named the Earl of Carlisle, for the Glasgow and Dublin 
trade. ‘The Earl of Carlisle is 750 tons burthen, and is a sister ship 
to the steamers Lord Clyde and Lord Gough, belonging to Messrs. 
Lewis Potter and Co. ‘The Earl of Carlisle is expected to be ready 
to go on her station in a few weeks. The paddle-steamer Charlies 
Edward came down the river on Saturday, and proceeded to Gare- 
loch to adjust. She is schooner-rigged, and will, after her official 
trial trip, proceed to Australia under canvas, where she will be em- 
ployed as a passenger and tug steamer. The Charles Edward was 
built by Messrs. Denny, of Dumbarton, and engined by Messrs. 
Blackmore and Rankine, Port Glasgow. 

We ought to have noted in connection with the north that the 
death is announced of Mr. Thomas Casebourne, C.E., West Hartle- 
pool. Mr. Casebourne was in his 67th year, and had Jong been in- 
timately connected with West Hartlepool, having been appointed 
resident engineer of the Harbour and Dock Company in 1845. He 
was one of the oldest members of the Institution of Civil Engineers, 
having been admitted as an associate in 1828, and as full member 
in 1837. Mr. Casebourne was a pupil of Telford, and had been 
associated in engineering works with some of the most eminent 
engineers of the day. 


Tue Acuittes.—T he condensers and cylinders for theiion frigate 
Achilles, 35, 1,250-horse power, fitting at Chatham, have arrived at 


ihe dockyard from the establishment of Messrs. Penn and Sons, | 


and the boilers, cylinders, aud condensers have been fixed on board. 
The cylinders are among the largest ever constructed for a vessel of 
war, each weighing, between 29 and 30 tons. The two condensers 
weigh 23 tons 5 ewt. each, and the ten boilers nearly 22 tons each, 


The whole of the heavy portions of the machinery has been shipped | 


on board without accident of any kind by meaus of the floating 
masting sheers, which have been towed down to Gillingham for 
that purpose. ‘he work of completing the Achilles and fitting her 


for sea is being carried forward with the greatest possible energy, | 


the number of mechanics employed on board daily being upwards of 
1,000. 
Tne Steam Burcnen.—On Friday evening last a large flock of 


sheep strayed on the London and South-Western Railway, between | 


the Sherborne and Milborne Port Stations, and the five o’clock up- 
train from Yeovil dashed into them before the eugine could be 
pulled up. The evening was dark, and, therefore, the driver could 
not see that there was auy obstruction upon the line until he came 
upon them. Forty-five sheep were killed, and a great number 
maimed. The engine and carriages were covered with blood and 
tlesh, and it is a wonder that the train did not leave the metals. The 
shock was felt by the passengers, who were, as may be supposed, 
much frightened, but no one was injured. The train was brought 
to a standstill, but, finding no further damage had been done, pro- 
ceeded on its course. The railway authorities were informed of 
what had occurred, and men were at once despatched to clear the 
line, and render such assistance in the removal of the wounded 
sheep as was necessary. ‘The company’s railing, dividing the field 
in which the sheep were depastured was in a defective condition so 
that no blame can be attached to the owner of tbe flock. The da- 
mage is considerable, as many of the sheep still living have sustained 
serious injuries. 





With regard to the patent laws, the Chamber | 
observed :—* The queries proposed by the commissioners appointed to 








METAL MARKET. 


Ratbs.--The demand continues very good, and prices are well supported 
at £7 15s. to £8 10s., according to specification. 

Tin.—In excellent demand. and a large business doing. 

Banca is quoted at £124, Fine Straits £120, English Block at £116, Bar 
at £117 per ton. 

Tin PLATES.—A large business doing at 30s. per box for Charcoal, and 
25s. 6d. for Coke. : 

Coprer.—An advance of £5 per ton was declared on the 15th inst., and 
the high rates are well maintained at £120 per ton for Sheet and Sheathing, 
and £113 for Tile and Cake. 

LEaD.—An upward tendency ; £21 10s. is demanded for Soft English, and 
£21 for Spanish. 

SpeLTER.—Some speculative purchases have been made at £21. The 
stock is large, both here and at the Indian Presidencies. 
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Glasgow, 20th January, 1864. 
The Pig Iron Market has been very flat since this day week, aud larze 
sales have been made. The price has dropped to 62s. 3d. cash, but recovered 
this afternoon to 63s. 9d. Still, with money at eight per cent., and politics 
uncertain, no immediate recovery of momeut can be expected. 
— last week were 9,928 tons, agaiust 7,203 tons in the same week of 
year. 
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Beictan Inon.—It may be interesting to cast a retrospective 
glance at the course taken by the Belgian iron trade in 1863. ‘The 
spring and summer passed away rather heavily, and at Charleroi 
the position of the market was aggravated by the reflex of the dis- 
tress to which the Liege basin was reduced in consequence of the 
great falling-off in its deliveries to Germany. This country, which 
was formerly a tributary to Liege furgemasters for pig, had com- 
municated to its metallurgy such a development that it was uo 
longer necessary for it to have recourse to foreign products. The 
Liege basin sought then to pour its surplus production at any price 
into the Charleroi district, while the English delivered pig into 
Flanders and Brabant at prices against which Charleroi producers 
could contend with difficulty. But if the home market for iron and 
pig was thus heavy—if its future appeared only fraught with misery 
and suttering—more and more considerable orders for rails cou- 
tinued to come forward from abroad, thanks to the persevering 
efforts of forgemasters and the skill of their agents. ‘These great 
Operations with foreign countries saved the “ situation,” and but for 
them belgian forging industry, driven back from Germany, would 
have been stifled within the narrow limits of the Belgian territory. 
‘The institution of thesyndicate of forgemasters has rendered Belgium 
in this respect great services ; and besides the syndicate,M. Eugene 
de Dorlodot has also contributed in no small degree to the obtain- 
ing of foreign orders, the importance of which has reacted power- 
fuily on the state of the market. Thus after August, all the great 
works, abundantly provided with orders for rails for a year aud 
more, were enabled to exhibit themselves in a better position; 
and their proprietors, contident as to the future, resumed with 
decided firmness their attempts to establish an advance. ‘The 
prices of pig and merchants’ iron were raised, and as it was 
the period of the year when it was customary to transact the 
first business in scrap iron, this article was announced at 
£21 7s. Gd. per ton, while in 1862 it made its debut at £2 16s. 
per ton, and svon fell to £2 143. 6d. per ton, and even lower. All 
this was a revelation and a warning to the trade. The great 
rolling works, overcharged with orders for rails, could no longer 
seek other affairs ; they could wait, but the buyer having nothing 
in warehouse was obliged to make haste. Orders for merchants’ 
iron and scrap iron arrived little by little, and the rise asked for 
was easily obtained. At the same time a rise declared itself in 
England ; it was at first forced, it is true, since it was produced by 
the exigeucies of the working puddlers, but it soon became natural 
enough, since the works could with ditliculty meet the orders 
received. In September the rise became general on all siderurgical 
products, and it soon made itself felt in the adjudications of contracts 
for rails, which are excelleut indications of the course of affairs. At 
an adjudication made September 30 on account of the state system 
of lines a rise oceurred of 63. per ton in rails and of 8s. per ton in 
tish-joints ; and as good fortune—we are writing of course from a 
Belgian point of view—never comes singly in industry, as in other 
things, the Belgian also about this date regained from the English a 
part of the Flemish and Brabant market for pig, in consequence of 
the elevation which had ensued in the price of English marks. 
The autumn, however, was not a mere happy period of activity, 


| during whicn the rise was intensified, because Belgian forge-masters 


have had the prudence to moderate their pretensions so as to induce 
the conclusion of other transactions, instead of frightening customers 
away. It was believed for a time that the moment of revival might 
be, if not altogether stopped, at least checked by the monetary erisis 
which occurred precisely at the period when affairs experience 
almost always a temporary cessation of activity. But neither ditti- 
culties of discount, nor the end of the year, nor the political compli- 
cations of which the North of Europe has become the theatre, have 
reacted unfavourably on the metallurgical market of Belgium.— 
Colliery Guardian. 

Raitways 1x Turkty.—(From our Correspondent.)— Indepeu- 
dently of the Smyrua and Aden line, Asia Minor will soon be 
endowed with another line which will put the port of Smyrna in 
communication with Cassaba and the rich districts of which that 
town is the chief centre. The concessionary company of the Kuts- 
chuk and Varna has paid to the treasury caution money to the 
amount of £40,000 and is about to commence the works of the line, 
which will traverse Bulgaria and join the Danube te the Black 
Sea, 











Jan. 29, 1864. 





a 








THE ENGINEER. 


61 




















ON THE RELATIVE DEFLECTION OF LATTICE 
AND PLATE GIRDERS*, 
By Brxvoy B. Stoney, B.A., M.R.I.A., C.E. 


Tux chief distinction between lattice and plate girders consists in | 


the formatien of the web, or vertical portion which connects the top 
and bottom flanges. In the former the web is formed of bars, inter- 
secting each other at various angles, according to the design, but 
generally arranged so as to form a series of isosceles triangles, like 
Jattice work. In the latter the web is one continuous sheet, formed 
of plates rivetted together, like the side of an iron ship. The Boyne 
viaduct isa fine example of the former method of construction, the 
Britannia and Conway tubular bridges of the latter. When the 
flanges are horizoutal, all the strains which are not horizontal in 
direction pass through the web, and are transmitted by it to the 
abutments or piers on which the girder rests. 


in amount by the method of construction ; and it is only when this 

is the case that a fair comparison can be instituted between the 
| rival girders. 
| Fig. 1 in the diagram represents one half of a diagonally-braced 
girder of the simplest form, namely, with one system of triangles 
before the load rests upon it. Every aos is then in its normal state, 
and the girder will be horizontal. «Now, euppose that an uniform 
load deflects it, and shortens each.bay of the top or compression 
flange by a certain amount, while it leugthens each bay of the lower 
flange to a similar extent; and, further, let us suppose that the 
diagonals are alternately shortened and lengthened by equal 
amounts, according as they are struts or ties. Fig. 2 now represents 
the girder; the deflection curve forms a segment of a circle whose 
centre is at A, a little to the left of the vertical line drawn through 


| the middle of the girder. 


Next, suppose that the flanges are compressed and extended as in 


: a: : ’ 
In Jattice girders the directions of these strains are determined by | Fig. 2, but that the diagonals remain of their original length, as in 
that of the lattice bars, and their amount can be readily calculated by | Fig. 1, that is, that their length is not affected by the load. Fig. 3 is 


methods now generally known.t 

In plate girders, on the contrary, though we know that there 
must be diagonal strains in the web, we cannot determine accurately 
either their direction or their amount ; and this uncertainty, com- 


} 
| 
| 
| 


bined with other causes of a practical kind, makes it necessary to | 


ewploy a larger amount of material in the sides of plate girders than 
would be required if lattice bars were substituted for the continuous 
plate web. It is true that the advocates of the plate web claim for it 
this advantage, that a certain portion of the horizontal as well as the 
vertical stra'ns pass through the web, and that, so far as regards the 
horizontal strains, it aids the flanges, which may consequently be 
reduced in sectional area. Thecretically, the assistance which a 
continuous web renders the flanges is equivalent to one-sixth of 
the area of the former thrown into each flange. In practice, how- 
ever, this is rarely taken into account; and even supposing full 
credit were allowed on this score, it would not be difficult to show 
that, in ordinary cases, the saving in the flanges due to a plated web 
is much less than that in the latticed web, due to the economical dis- 
tribution of the material in the lattice form. 

Much ignorance, indeed, prevailed for many years, and even still 
prevails, on this subject: and prejudice rather than reason often 
carried the day when the two systems came into collision. Amongst 
other fallacies connected with the question, it has been stated—and, 
as far as the author is aware, never yet disproved—that a lattice 
girder deflects far more than a similar plate girder of equal strength. 
When we speak of girders of equal strength, we mean girders in 
which a given load produces the same strain in the unit of section 
of their respective flanges. If, for example, we take two girders, 
one lattice and the other plate, of the same span and depth; then, 
if these girders be equally strong, any given load, say 100 tons, will 
produce in the flanges of each the same strain per sectional unit. If, 
for instance, it produce a strain of five tons per square inch in the 
flanges of one, it will produce five tons per square inch in the 
flanges of the other, and so on for any other load. The coutinuous 
plate web, it was argued, is susceptible of conveying strains in 
every possible direction, and must necessarily be stiffer than a 
number of lattice bars with open spaces between can possibly be ; 
and, as this appeared plausible enough, it was received without much 
investigation, aud triumphantly advanced by the plate advocates in 
favour of their views. Experience, it is true, is gradually removing 
this as well as other prejudices against lattice girders. ‘It will be 
interesting, however, to investigate the subject more fully, and see 
how far theory and experience agree. The equations ordinarily 
used for calculating the deflections of loaded girders are based on 
the assumption that the section of the girder is uniform throughout 
its entire length—that is, that there is the same amount of material 
at the centre as at the ends, In scientifically constructed girders, 
however, this is not the case. Each part is duly proportioned to the 
maximum strain which can pass through it, so that no material is 
wasted; and when this occurs in a girder with horizontal flanges 
and a uniformly distributed load, which disposition of load gives the 
Waximum strain in the flanges, these latter will, as is well known, 
taper from the centre, where their section is greatest, towards the 
ends, as the ordinates of a parabola. 

Lhe girder is then said to be of uniform strength, because the strain 
per sectional unit of each flange, with the maximum load, is uniform 
throughout the whole length of the flange, and no part has an 
excess of material, or is unduly strained beyond the rest. Now, as 
the contraction and elongation are, according to Hooke’s law, pro- 
pocticnnl to the strain, the contraction per running foot of the upper 

ange will be uniform throughout its length, and the extension per 
running foot of the lower flange will likewise be uniform through- 
out its length; and this uniform contraction and elongation must 
produce a circular deflection, since the circle is the only curve that 
1s due to an uniform cause. 

= first sight it may be thought that the continuous web of the 
Ve e girder, or the diagonal bars of the lattice girder, will seriously 
5 oo the amount of the deflection; but it can be readily shown, by 
oy ully constructed diagrams, in which the alterations of length 
poate the load are drawn to an highly exaggerated scale, that the 
1 Tuction of the web has scarcely any influence on the curvature 

ong as the strains per sectional unit in the flanges are unaltered 

* From the Transactions of the Royal Irish om. 


t See a paper by the author, “ On the A licati f 
to the Calculation of Strains in Braced i 2 Pros eed 
Royal Irish Academy,” vol. vii., p. 165. _ 
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the result, which, it will be perceived, is circular, and differs but 
slightly from Fig. 2, having its centre, however, at B, in the vertical 
line drawn through the middle of the girder. 

It may at first seem strange that A, the centre of Fig. 2, is not in 
the vertical line passing through the middle of the girder. This is 
due to the circumstance that, with an uniform load, the two central 
diagonals (d, d') are subject to the same strain, either both 
lengthened or both shortened, while all the other diagonals are 
alternately lengthened and shortened. Hence a very slight angle 
is produced, at the centre, as shown in Fig. 4, where the flanges are 
unaltered, as in Fig. 1; while the diagonals are alternately 
lengthened and shortened, as in Fig. 2.. Considering, however, the 
exaggerated scale of the diagrams, Fig. 4 is practically horizontal 
when compared with Figs. 2 or 3; and the chief effect of this 
common change in the length of the two central diagonals is to 
throw the centre of each half of the girder in Fig. 2, a little to the 
right or left of the middle line. These diagrams give very irterest- 
ing results; they show that the curvatures of flanged girders is 
practically independent of change of form in the web, and almost 
entirely due to the compression of the upper and the elongation of 
the lower flange; and a further inference may be derived from them, 
viz., that deflection is practically unaffected by the nature of the 
web, whether it be formed of plates or lattice bars, so long as the 
strains per sectional unit of the flanges are not changed by a different 
formation of web. Consequently, if there be two girders of equal 
length and depth, one a lattice, the other a plate girder, having the 
same strains per square inch transmitted through their flanges, they 
will both deflect to the same extent. 

The circumstance of the curve of a loaded girder of uniform 
strength being circular enables us to find a very simple equation for 
calculating its deflection. 

Let adbgeh represent a girder surported at each end, and of uniform 
strength for the load, which generally occurs when the latter is uni- 
formly distributed. 

Let 1 = adb = the length of the girder ; 
d = de = the depth ; 
R= af = the radius of curvature; 
a = yeh — add = the difference in length of the flanges 
after deflection ; 
D = cd = the central deflection. 

Since the deflection is very small, compared with the radius of 
curvature, we may assume cf = af =R, and ab = adb = 1, whence 
(Euclid, prop. 35, book iii.)— 


_&f 
os BK: 
By similar triangles, 
R= id 
ai 
whence, by substitution, 
&ds 


in which the value of 4 is known, as it depends on the coefficients 
of elasticity of the flanges and the strains to which they are subject. 

This equation for the deflection curve confirms the previous investi- 
gation, for the depth (d) is the only quantity in the equation which 
can be affected by a change in the Lneth of the diagonals ; and it is 
obvious that a slight change in the value of d will not affect that of 
D to any appreciable extent. 
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THE paper read was, “ The East Coast, between the Thames and 
the Wash Estuaries,” by Mr. J. B. Redman, M. Inst. C.E. 

The object of this paper was chiefly to describe the peculiarities 
of the east coast from the Thames to the Wash, including the well- 
known formations termed Nesses, caused by the constant abrasion of 
the neighbouring cliffs, due to the influence of wind waves, pro- 
duced by gales from the N.E. acting on the large area of the 
North Sea. A similar paper was read in 1852 (Minutes of 
Proceedings, Inst. C.E. vol. xi., pe. 162-204}, describing the 
South Coast, from the Thames to Portland; the leeward motion 
in that case being up channel, due to the influence of 8.W. 

















winds, the results being the well-known shingle formations of the 
Chesil beach, Portland, Hurst beach, at the entrance to the Solent, 
Portemouth beach, Brighton beach, which was the site of the town 
in the time of Elizabeth, subsequently destroyed by the sea, Langley 
Point, formed under Beachy Head, after the destruction of Old 
Brighton, and which shut up the old haven of Pemsey, or Pevensey, 
now a mere drainage outfall, Dungeness, stretching four miles into 
the sea, beyond what was the coast line at a comparatively modern 
historic period, and which had increased as Langley Point to the West 
had decreased, subsequent toits maximum protrusion. Thealiernations 
of the beach eastward at Dover and Deal, and its subsequent deposi- 
tion beyond Sandown, where such remarkable alterations had 
occurred of late years, involving the demolition of Henry VIIL’s 
Castle, at Shingle End, were traced; Shingle End, as its name 
implied, being the leeward resultant of the beach travelling up 
channel from the westward, diverting the course of the Stour, 
—_ the Roman ports at Ricbborough and Reculver, and 
assisting iu closing up the estuary between the main land and the 
Isle of Thanet. 

On the east coast Languard Point might be regarded as the 
shingle end of the eastern beaches, whose leeward motion was the 
reverse of that of the beaches of the English Channel, threatening, 
as it did ultimately, the very existence of Harwich Harbour as a 
deep-water port. ‘The alternations of this remarkable formation 
were traced, illustrated by drawings from the Cotton MSS. of the 
time of Henry VIIL., and a description was given of the peculiar 
position of the serial belts of shingle “ fulls” formed, at a remote 
period, parallel to the shore, and those of a modern date, inter- 
secting the former at an acute angle, sweeping round in a 8.W. 
direction, and travelling across the harbour entrance. It was 
inferred that, at a remote period, the outfall waters of the Stour 
and the Orwell flowed seaward in a more easterly direction, 
under the main land, being diverted gradually to the west, by the 
prolongation of Lunger, or Landguard Point, which at one time 
hada more direct south extension seaward. The pier, erected a 
few years since, on the west side of the harbour entrance, to 
confine the outfall eastward, had not any influence in arresting 
the march of the shingle westward. The local wasting both on 
the east and west sides, involving the partial destruction of the 
military grave-yard eastward, and the outworks of the fort west- 
ward, and the extension of the Point, 8.W., were alluded to as a 
thinning process, resulting in such an alteration of the outfall 
channel as to induce the Trinity Corporation to abandon the 
lights established in 1818, and to substitute others at Dovercourt. 
The present condition of Harwich, as a national harbour, was one 
worthy of serious consideration, for, coincident with the rapid 
abrasion of the light tertiary cliffs, and their retreat landward, from 
the Naze to the Colne, constantly proceeding, so might a continued 
extension S.W. of Landguard, parallel to the shore, the same as at 
Orfordness, be looked for. Felixstow and Bawdsey beaches were 
described, and also the extraordinary formations of Urford, Orford- 
ness, and Aldborough, together ten miles in length. It was shown 
by drawivgs from the Cotton MSS. of tho time of Henry VIIL., 
and of Elizabeth, that the outfall at Orford was, during the 
reign of the first-enamed monarch, opposite Orford Castle, four 
miles N.E. of the present outfall, and indications of th» ancient 
haven might be traced in the undulations of the shingle 
at the present day; the progressive 8.W. extension of the 
shingle being defined by overlapping horns, te:med locally 
North Weir Point, or North Ear Point, from the resemblance of the 
terminal shinge at tbs outfall to the human organ. A local modern 
variation of the Ness was described, involving an alteration of the 
lights, caused by a local northern decrease and extension eastward, 
similar in character to that described in 1852 as occurring at Dun- 
geness. Aldborough beach and the former greater extent of the 
town eastward were described. 


Landguard beach .. .. «. 2 miles by } mile. 
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Formed a belt of 20 miles of continuous shingle. 


The great abrasion at Dunwich and northward had formed 
the materials for these marine alluvion. Southwold, as showu 
by a drawing of the time of Henry VIII, from the Cotton 
MSS. of Southwold, Walsberswyck, and Dunwich, was a large 
tidal estuary, with two arms covering the present marshes of 
those names; but even then, before the enclosure of the 
marshes, to which had been attributed the subsequent modern 
deterioration of the port, in tne inquiry before the Tidal Harbours 
Commissioners of 1845, it was shown to have been as bad, by his- 
toric evidence, as at any subsequent time. Lowestoft Ness 
had grown out subsequent to the erection of the church in the 
fifteenth century. The great extension of trade due to the forma- 
tion of the harbour and the introduction of capital, and the admir- 
able natural roadstead formed by the outlying sands, the extension 
of which southwards, the closing up in some cases of intervening 
swatchways or gateways, and the abrasion of the N. heads of 
these outlying sands, forming Yarmouth and Lowestoft Roads, were 
referred to, instanced by recent alterations of the lights by the 
Trinity Corporation; and this variation, by local estimation of 
pilots and others, amounted to as much as two miles in one instance 
within an experience of thirty years. This parallel extension 
southward of the sands, coincident with that of the littoral deposits, 
could not, however, be attributed to the same cause, but a parallel 
one, for the main course of the great Atlantic tidal wave from 
N. to S. towards the Thames produced this effect on the sands, and 
the wind waves similarly affected the littoral deposit. The com- 
bined roadsteads formed by these sands, twenty miles in extent, were 
well known te mariners. The great changes at Yarmouth were 
noticed, founded on a sea sand opposite the mouth of what was an 
estuary when the Romans occupied these islands, with stations at 
Caistor, north, and Burgh, south. The sands, five miles in length, 
and 1,000 acres in area, had been subject to great vicissitudes. The 
harbour at one period had twe entrances, sometimes entirely blocked 
up, with different entrances at varying periods. The motion of the 
sands was progressively in a south direction ; and at one time, before 
the formation of Lowestoft Ness, the outfall was as low down the 
coast as Corton, or four miles south of the existing outfall. This 
was at last confined by the present works, first commenced in 
the reign of Elizabeth, and the harbour was now one of the 
most important on the coast, with 10ft. at low water, employing 
five hundred vessels in the foreign trade, with prosperous ship- 
building yards, important marine institutions, and the town as a 
watering-place had in modern times been considerably extended, 
For 16 miles N.W. of Yarmouth, the pong of the coast was a 
continuous belt of “ marrams,” or sand hills, forming a fluctuating 
defence to the various valleys aud marsh land, situated between the 
outcrops of the tertiary downs. At Caistor these sand hills had been 
very much wasted by the sea, the hillocks represented entire in ihe 
Ordnance Survey being now cut in half. Winterton Ness, “with 
“marrams” 50ft. to 60ft. high, next the sea, the single range 
northwards, towards Waxham, of about 70ft. in height, 
were described, as being nearly breached in some places. 
The same abrasion of the “marrams” occured at Eccles. At 
Happisburgh, the tertiary cliffs had been wasted at the rate of 
24 yards in depth per annum, during the last sixty years, and as 
they retreated, so were the sand “ marrams,” south-eastward to 
Yarmouth, correspondingly impinged on. -At Mundesley, the 
recession of the yellow sand cliffs had been so great that the front- 
age was now protected by stone walls, which had suffered much 
from the sea; and northwards the mean loss, since the publication 
of the Orduance Survey, was estimated at 43 yards annum in 
depth. At Trimingham, the cliff, 200ft. high, formed a continuous 
avalanche of sand. At Sidestrand, the undercliffs and chines 
increased, and past Overstrand the same enormous slips were met - 
with. Cromer fad suffered muob, standing on the north-east salient 





angle of the country; the portion of town now remaining 
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was dependent on sea walls, forming a projecting point, as the cliffs 
rapidly wasted E. and W. of it. At East Runton and Beeston, where 
the chalk cropped out in more defined masses, mixed with sand, the 
diminution amounted to 24 yards per annum of the last quarter of a 
century. At Sherringham there commenced a line of beaches 
travelling westward towards the Wash, forming Weybourn, Salt- 
house, Cley, and Blackeney beaches, which were the outworks to 
natural harbours at these places. Between Blakeney and Wells, 
and thence westward to Brancaster, a range of “ marrams” formed 
an outer barrier at high water parallel to the high land, enclosing 
tidal estuaries of considerable area, the low water channels from 
which had formed harbours from the earliest historic periods. 

The beaches on the east side of the Wash, from Hunstanton, or 
St. Edmund’s Point, to Woolverton Creek, the boundary of the 
Norfolk Estuary Works, about 10 miles in length, formed under the 
high land of Snettisham, Sandringham, Woolverton, &c., with a 
well-defined motion southward, and their increase from a very early 
period, as defined by the admixture of shingle “ fulls” with marsh, 
far inland, were glanced at. The shingle end of this district was 
shown by successive serial horns, at Woolverton Creek, above 
which, within the area of the Norfolk Estuary Works, all was pure 
warp, the shingle ceasing south of the Creek. 

The object of this Paper, like that of 1852 on the South Coast, 
was to describe the characteristics of a rauge of coast within certain 
limits, to trace the changes produced by constant natural causes, 
and the resultant influences on the various harbours; those of Har- 
wich, Orford, Southwold, Yarmouth, Blakeney, Wells, and Bran- 
caster, being mainly dependent on such natural barriers as those 
described; as also their improvement or deterioration, which in 
some instances, as at Yarmouth, by judiciously constructed-works, 
material improvement was effected, and as at Orford, where no 
assistance was rendered, great changes occurred, or as at Harwich, 
where from constant progressive change it was difficult to speculate 
on the ultimate result of the continued operation of natural agencies, 
unchecked by works of a conservative character. 


SOCIETY OF ARTS. 
Wednesday, January 1864, 
ON THE METRIC SYSTEM OF WEIGHTS AND MEASURES, AND 
158 PROPOSED ADOPTION IN THIS COUNTRY. 
By Sam it Brown, F.S.8., Vice-President of the Institution of 
Actuaries. 

Tue great advantages, social, commercial, and political, which 
would attend the use of one system of weights, measures, and coins 
throughout the world, have generally been admitted, but as generally 
considered impossible. Such a result is frequently deemed to be 
merely the dream of a visionary, or the speculation of a philosopher, 
who has no practical knowledge of the world, and is incapable of 
appreciating the difliculties which stand in the way of accom- 
plishing so desirable an object. It must be granted that the diffi- 
culties are great. ‘Lhere are prejudices to be overcome, ignorance to 
be enlightened, national pride to be vanquished, and, in many cases, 
trade customs, the growth of ages, to be abolished, before one nation 
can combine with another, much less several nations agree together 
to adopt a common system. Yet, in spite of all these obstacles, the 
present century has witnessed such great changes in the old prac- 
tice, and all tending towards a uniform standard, that I propose to 
give a brief sketch of the present position of this question, and to 
show what has been done, and is doing, to carry on a work so im- 
portant to the social condition of any country, and to the free inter- 
change of its produce or manufacture with other couutries. 

It would occupy too much space and time to go far back to show 
the various systems which have been used, and the causes of the 
changes proposed or carried out. It will suffice for my present pur- 
pose to date only from the period of the Great Exhibition of 1851, 
to state what changes had then been effected, and what progress has 
since been made towards the realisation of this “dream” of a uni- 
versal system. For that Great Exhibition, in itself and as the 
parent of others, so fruitful in results beneficial to the whole world, 
we can never be sufficiently grateful to the illustrious Prince 
Consort, to whose persevering energy and far-seeing intellect its 
success was mainly due, whose labours in the cause of social science 
have been the more appreciated, as his quiet and unobtrusive in- 
fluence bad been silently and imperceptibly turning the attention of 
the nation to the defects in our social system, and to the stato of 
isolation in which, in many respects, we stood in regard to foreign 
nations. 

The Great Exhibition naturally forced upon the public mind the 
question now under consideration. 1t was impossible to compare 
together the produce of the world’s industry till the measures, 
weights, or values were reduced to acommon system. Simple as it 
may seem, this was impossible at the time, because there was no 
system recognised by this country which would be admitted by 
others as @ common standard. The consequence was, that some of 
the greatest advantages proposed by the Exhibition were lost; 
manufacturers particularly versed in one branch of trade might, by 
their special knowledge, and with many laborious calculations, com- 
pare their own articles, as to relative cost and value, with those of 
other countries, and take hints for their improvement; but the 
general public could only entertain a sort of confused and indetinite 
admiration, Values and quantities were reckoned by all sorts of 
different standards, and true estimation and measurement were out 
of the question. ‘ihe task of translating foreign moneys, and 
reducing foreign weights and measures to our own, was, however 
an essential part of the duties of the jurors, and, at the close of the 
Exhibition, the Society of Arts, which had been so mainly instru- 
mental in carrying into effect the great idea, presented a memorial 
to the Lords Commissioners of Her Majesty's Treasury, pointing 
out the advantages of a decimal system of computation. They 
urged the great importance of uniformity in measures, weights, and 
coins in different countries, as increasing international commerce 
and facilitating scientific research, and, with great justice, argued 
that if any change were to be made it would be desirable at once to 
adopt that which would bring us into direct communication with 
foreign nations, thus obviating the inconveniences of a second 
change. They alluded to the metric system of weights and mea- 
sures, Which had already been adopted by several of the nations of 
Europe. Complete sets of the measures, weights, and coins of this 
system were sent by the Government of France tothe Great Exhibi- 
tion, one of which was purchased by Henry Johnson, Esq., and 
presented to this Society, in whose museum it still remains. 

Up to this time the metric system was but little heard of or un- 
derstood in this country, but having been thus and with such 
authority introduced to the notice of the public, it may be well tu 
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consider what claims it has upon our atteution above other systems, | 
and what was the cause of its popularity amongst a body of men | 
who could have no motive in recommending it but the progress of 


social improvement aud the real interests of the public. 

What then is the metric system of weights and measures, and 
how came it to be first introduced ? 

Leng previous to the French Kevolution the confused state of the 
ancient weights in France had attracted attention, and efforts were 
made to reform them. But it was not till 1790, when the Constitu- 
eut- Assembly passed a resolution desiring the king to obtain the 
co-operation of the English Legislature for the determination of a 
natural unit for weights and measures, that the question began to be 
vigorously taken up. It was at first proposed that an equal number 
of Commissioners from the Academy of Sciences and our Royal 
Society should meet and ascertain, at some suitable parallel of 
latitude, the length of the seconds pendulum ; but this proposition 
was not agreed to, and the French Academy proceeded by them- 
selves. They decided that all the multiples and subdivisions should 
be decimal; and that the units of surface, capacity, and weight 
should all depeud ou the unit of length. Commissioners were ap- 
= comprising the names of the eminent mathematicians 
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agrauge, Laplace, Borda, Monge, aud Condorvet, to discuss the | 


whole question. To get rid of the objections of national prejudice, 
they eventually decided to take an unit deduced from the dimensions 
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of the earth, as being of universal application. They fixed that 
the unit of the whole system should be the ten-millionth part of 
the arc of the meridian between the equator and the North 
Pole ; and in order that no doubt of its accuracy should be en- 
tertained, a new measurement of the earth was undertaken to be 
conducted by the astrologers Delambre and Mechair. These 
geodesical operations were carried on for a period of ten years, and 
the personal adventures of the savants and their assistants, amidst 
the passions and prejudices of a sanguinary revolution, and in 
countries desolated by war, would make a volume of exciting 
interest. They are to be measured extended from Barcelona to 
Dunkirk, and was afterwards prolonged to Fromentera, one of the 
Balearic Isles, near the coast of Spain. When the measurement 
was completed, delegates were invited from all the nations of 
Europe, including Great Britain, to assist in the reduction of the 
calculations, and decide on the several units of capacity and weight. 
The rivalries of war, unhappily, prevented this country from join- 
ing in this work of peace, but representatives from the Netherlands, 
Sardinia, Denmark, Spain, Switzerland, and several states of Italy 
attended. The charge frequently made against the metric system, 
that it is merely national and peculiar to the French, is thus com- 
pletely refuted. Though originating in France, and perhaps 
facilitated by the overthrow of ancient usages and local prejudices, 
it was proposed to the whole world, in the interests of commerce 
and science in general, and all nations were invited to discuss and 
agree to a common system. 

The result of these deliberations was the fixing definitely the 
exact length of the metre. The square of ten metres, or J00 square 
metres, was made the standard of surface measurement, and called 
the “arc.” The cube of a tenth part of the metre, or cubic deci- 
metre, was the standard measure for liquids, called the “litre.” The 
weight of a cubic centimetre of distilled water at its maximum den- 
sity was the standard for weight, and called a “gramme.” We 
may leave out the “stere,” used as the unit for solidity, which 
was acubic metre, as not being required for international purposes. 
It was used in France for measuring the solid contents of stacks of 
firewood. 

Such being the units, all derived from the “metre,” the next 
step was to simplify the nomenclature of the multiples and sub- 
divisions. This was done by prefixes, which are not French but 
derived from the dead languages, taught in the schools of all coun- 
tries, all the multiples being denoted by Greek, and the subdivisions 
by Latin prefixes. 

Greek, 
Thus,—Deca +.» was used for 
Hecto ° a 
Kilo 
Myrio . ig 
For the subdivisions the prefixes were :— 
Latin. 


Deti.ee oo oe de ie 6s 


10 times, 
100 times. 
1,000 times. 
10,000 times. 


” 


zpth part. 


Centi. .. o . . «+ e+ ydoth part. 

Milli... oe ++ ee yoo th part. 
These being prefixed to the respective names for each unit of 
length, surface, capacity, and weight, the whole system was com- 
plete. In acquiring it the memory is taxed in the smallest possible 
degree, and it is, as a system of weights and measures, in all 
respects a marvel of simplicity and perfection. If this could be 
brought into universal use, all the complicated and numerous tables 
taught in the schools of different countries may be swept away, and 
the foilowing brief table, common to all nations, be substituted in 
their place :— 
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Length, Surface. Weight. 





10000 10000 
1000 


100 


i 1000 

100 100 
10 

Litre. 


Myria 
Kilo 
Are. 
7 1 
Centi .. “01 “01 
Milli oe ‘ | ay ee 








Whatever objections may be made to the use of the learned 
languages for names which are to be learnt and most extensively 
used by the poor and the ignorant, there can be no doubt that they 


give the greatest facility in acqniring the system. In any country 
in which this system is introduced, even if the old names of the 
nearest corresponding weights and measures should in popular use 
be applied to the new, it is very desirable that, in public and private 
schools, the original nomenclature should be taught, as the means of 
firmly fixing in the memory, with the least expenditure of time and 
labour, the entire system. 

The advantages which this system possesses over others are almost 
visible on the mere inspection of the above table. 

1, Its extreme simplicity —The learner has only to make himself 
acquainted with the dependence of the three units upon the metre, 
the basis of them all, and the prefixes, decimally increasing or 
decreasing values. There is nothing more to learn. By this simple 
process we get rid of the necessity of committing to memory all 
the cumbrous tables of weights and measures, which harass the 
minds of youth, take up so much of the valuable time of early life, 
and yet practically leave little behind that is useful thereafter. From 
an inquiry made amongst schools by Mr. James Yates and Professor 
Leone Levi, it was ascertained that for a boy to learn our present 
system of weights and measures, with all the brauches of arithmetic 
thereon depending, would occupy nearly three years, whereas the 
probable time for a decimal system would be less than ten months, 

2. Its decimal character.—However ingenious may be some of the 
schemes propounded, and whatever advantages the duodecimal 
system may possess by the greater number of divisors, there is a 
growing fecling amongst all practical and commercial men, and in 
all countries, in favour of decimalising the weights, measures, and 
coins. The power of rapid calculation, and the vast saving of time 
and labour, the use of tables of logarithms, which, if all fractions 
were decimal, could be readily applied to commercial computations, 
are a set-off against the greater facility of division by the present 
scale, In decimal fractions there is no difficulty in taking the 
4, 2, dy aisth, &c. Itis in division by 3 and its multiples that the 
recurring decimals principally arise, but in business transactions 
these could always be taken to any desired approximation. All 
actuaries are in the habit of making their money calculations by 
decimals of a pound sterling, in which this difficulty is constantly 
met. But the difference of taking the next higher or lower figure 
is too small to be appreciated. The advantages of the decimal 
character of tue metric system are admitted by many whose objec- 
tions are only against the use of an international system as causing 
more changes than are necessary in the interior trade of this country. 

3. I think, however, we may be prepared to admit that, considering 
the vast increase in our foreign trade, and the constant removal of 
restrictions on freedom of commerce, some sacrifices may justly be 
made of national prejudices, and even temporary inconvenience 
endured, to obtain a system of weights and measures in common 
with a large part of Europe and America, One of the greatest re- 
commendations of the metric system is that it is a final one, and that 
it is international. All other changes, however great improvements 
they may be on existing systems in any country, leave something 
to be desired, unless they also tend to bring nations together and 
facilitate their intercourse. Any country adopting the metric system 
itself at once in direct relation with several important 
countries which have already taken the final step, and the united 
population of which cannot amount toless than 120 millions. 

f the system were not even so perfect as it is, it would be ex- 
pedient and wise to adopt a system common to so many, rather than 
remain isolated and obstructive in a matter in which the interests 
of commerce are so much concerned. 

Ic will be well to take a glance at the progress which the metric 
system has already made in the countries iv which it has been wholly 
or partially adopted. 


France.—The circumstances under which the metric system was 
introduced into this country naturally prolonged the period of its 
trial before it could be made compulsory. The Board of Works 
adopted it from the beginning. ‘The officersand shipbuilders in the 
naval arsenals used it by the permission or rather by the authority 
of the Government. But for a long period it was permitted to the 
people to continue their old system, and we know how difficult it is 
to eradicate ancient prejudices aud to make popular even real im- 
provements until a new generation has learnt and practised them, 
Napoleon, for many reasons, allowed the usages of the old mouar- 
chies, and did not press on the people what had been introduced 
during a revolutionary period. ‘The restored Bourbons also could 
not be expected tolook with much favour on a system devised and 
introduced under the Republic. Thus the old system continued to 
be legal long after the new one had become known, and some con- 
fusion was the result. But under Louis Philippe a law was passed, 
in 1837, providing for the full establishment of the metric system in 
1840, and since then it has rapidly grown in favour, though the 
peoplestill give, in some cases, the old names to the nearly equivalent 
values in the new system. 

Belgium.—The French originally introduced the metric sy 
into this country when they got possession of the Austrian Ne 
lands. The French nomenclature was changed when Belgium 
became united with the Dutch Netherlands, but again restored by a 
law passed June 18th, 1836, after she recovered her independence 
in 1830. But it was at a later period, by a law dated October 1st, 
1855, that the verification and the form and series of weights and 
measures were definitively regulated. ‘The series, both for weights 
and measures of capacity, were then represented by the figures 5u, 
2u, 10, 5, 2, and 1, and the same with regard to money, co as to 
obviate the ol,jection that the series was not sufficiently subdivided 
for the ordinary purposes of business. A law of July Yth, 1858, 
further enforced the use of the unit of the metric weizlt, the gram 
in prescriptions and sales in chemists’ shops. Although in some 
operations of business, as in the sale of stuffs, the ell is used, and 
although, in the country, peasants still keep, in some places, to the 
ancient measures of land, yet among the population generally the 
metric system is fully introduced. Not only is it exclusively 
employed in public documents, in ‘ the markets, in commercial 
operations, and in manufactures, but in every register aud commer- 
cial writing, whether for wholesale or retail business, the francs and 
centimes and the metric weights and measures are exclusively 
employed. I owe this recent information of its progress in Belzium 
to M.Visschers, the distinguished social reformer, whogave evidence 
when in London before Mr. Ewart’s Committee. 

Holland.—In 1816 the metric system was introduced, and became 
law in 1819. But the former Dutch names were used for the nearest 
corresponding weights and measures, with the addition of the word 
“new,” to distinguish them from the old. It is enforced in ail com- 
mercial dealings, except in weighing medicines, in which we should 
have thought (as is admitted by the chemists of this country) its 
precision and minute subdivisions would have given it peculiar 
claims to be recognised. 

Switzerland.—In this country a double system prevails, the 
German and French elements causing some opposition. Propor- 
tionate parts of the metre are used for the measures of length, the 
foot being 0°3 metre and decimally subdivided, and the unit of road 
measure being 4,800 metres. The unit of weight, also, is the half- 
kilogram, or 500 grams, but not decimally divided. No doubt the 
furtber improvement of the system here awaits the changes which 
Germany yet has to make. 

Spain.—By a law of the 19th July, 1860, the metric system was 
to come into force on Ist January, 1859, although for part of the king- 
dom it commenced in 1853. The system was also extended to Spanish 
America and Cuba. Even so far back as 3rd January, 1891, the 
metre was ordered to be used in all announcements of sales of the 
national property. Count de Ripalda, who has taken an active part 
in the different statistical congresses in London and abroad, states 
that the Government are sincerely anxious for its full enforce- 
ment. The engineers, the artillery, the military and marine 
departments, have adopted it. The saies of houses and lands 
and the public domains are made by hectares and square metres. 
The Government has purchased 600 collections of standards, and is 
about to purchase more, that every large town may have the means 
of verifying the weights and measures ip use. Ou the railroads the 
goods traffic is charged by kilometres and kilograms. Ships are 
about to be measured by the metric ton. Tables of the old measures, 
with the reduction into those of the metric systems, from 1 to 1,000, 
have been published by authority. To this it may be added that 
within a few months an advertisement appeared in an English 
journal, from the Spanish Government, for teuders for the mauufac- 
ture of no less than 80,000 pieces in the metric weights and mea- 
sures, for the supply of the interior and of the colouies. These 
proposals, it is thought, will be accepted by the French manu- 
facturers. 

rortugal.—T he metric system was established by law in 1862, and 
a special department formed for carrying it into force. 

At the International Statistical Congress, held in Berlin last 
autumn, the Marquis d’Avila, the delegate from Portugal, gave an 
account of its progress in that country. By a decree of Mth 
December, 1852, the metric system was declared compulsory, ten 
years afterwards, throughout the whole kingdom. The Govern- 
ment had power to fix the successive periods at which the various 
parts of the system should come into force, which was not till six 
mouths after the respective standards had been distributed, aud the 
necessary tables for reduction had been published. A Central 
Commission was charged with these preparatory labours. ‘The 
Secretary of this Commission, S. Fradesso da Silveira, was autho- 
rised to purchase standards, verified at the Conservatuire des Arts et 
Métiers of Paris, and to study the practical working of the system 
in France and Belgium. His mission having terminated in 1899, 
special agents were sent throughout the country to make a compari- 
son in each commune, with the aid of the municipality, between the 
old and the new standards, and a verified report of the results was 
deposited with the authorities, aud also sent to the Central Commis- 
sion. Anelaborate Government publication not ouly contains the 
tables of reduction of all these results, but the tables of reduction of 
all the old measures into the new metric measures, and vice ved, av 
the same for all the units of English and Portuguese measures. The 
General Department of Weights and Measures, which took the 
place of the Central Commission, made provision for teaching the new 
system of weights and measures in all public and private schools. 

The consequence of this active and zealous introduction of the 


| system was that, instead of the ten years originally prescribed, the 


Government felt justified in ordering the new system as to measures 
of length to be enforced from Ist January, 1860, and as to weights to 
commence from Ist July, 1861. 

For the service of the Custom houses, a law of 30th June, 1860, 
authorised the Government to publish a new tariff of duties in ac- 
cordance with the new system, which was done in the same year, 
and the official statistics have since been given in terms of the metric 
system. 

The preparatory labours for the introduction of the metric mea- 
sures of surface and capacity are already completed, and the whole 
system will in a very brief period be in full cperation. , 

Greece.—The metric system was introduced by the law of 28th 
September, 1836, but the nomenclature is Greek. For weight, the 
unit called the mine is 1} kilogram, and the talent has lv minen, 
or 150 kilogrammes. 

Italy.—1n Sardinia and Lombardy the metric system has long been 
established, and since the union of the Neapolitan and other 
Italian states the system is rapidly extending over the whole king- 
dom. 

Austria.—The half kilogram, decimally subdivided, has been in- 
troduced in the colle-tion of customs, and in the steamboat and rail- 
way traflic, without producing avy inconvenievuce, and the florin 1s 
subdivided into 10) Kreutzers instead of 60, His excelienes, Daron 
von Ozvernig, President of the Central Sratistical Couiuisstvd, 
reports that they are preparing for the introduction of the metric 
} system in its entirety. 
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Pettit 
~~ Germany.—As to the other states of Germany, a conference was 
peld in 1860, at Frankfort, at which representatives from nearly all 
the German powers were present, and, aftera careful consideration 
of the whole subject, they recommended the introduction of the 
metric system, as the best system of weights and measures for all 
Germany. ee . a 

At the International Statistical Congress, held in Berlin, in Sep- 
tember last, very strong resolutions were passed, both in the section 
which was specially devoted to this d scription, and in the congress 
itself, strongly recommending the metric system to be authorised by 
Jaw in every country not bow using it; that an International ( om- 
mission should be formed, to further its universal adoption ; that it 
should be made compulsory in the shortest practicable period ; that 
cach Government should institute a department of weights and 
measures to carry out the details of its introduction ; and that 
wherever it is made permissive only, it should at once be legalised 
ju the customs, and taught in all the schools over which the state 
has any authority. r 

As these resolutions were the result of a discussion in a section 
specially set apart for this purpose by the Preparatory Commission 
of the Prussian Government for the regulation of the Congress, 
there can be little doubt that Prussia, although not represented at 
the Frankfort Congress on this subject, will not be behind the 
rest of Germany in this important reform of her existing system. 

Russia.--Since 1858 considerable interest has been excited by the 
appointment of acommission of the Imperial Academy of Science, 
whose report is in favour of the entire introduction of the metric 
system into the empire. M. Kupfer, the reporter of that commis- 
sion, who attended as a delegate from the Russian Government, at 
the meeting of the International Decimal Association, held at 
Bradford in 1860 (and at which M. Michel Chevalier, the enlightened 
and eloquent advocate of free trade in France, presided), assured the 
meeting that if Great Britain would take the lead Russia was pre- 
pared to fo'low, and wholly adopt the metric system. 

Sweden, Norway, and Denmark.—A new decimal system of weights 
and measures was introduced into Sweden in 1855, to be compulsory 
from the Ist January, 1863, But Mr. Ewart, in his able speech en 
the introduction of his bill before Parliament, lst July, 1863, stated 
that, at an important Scandinavian meeting for Political Economy, 
held on the 20th May preceding, at Gottenberg, at which nearly 
500 influential members of the Swedish, Norwegian, and Danish 
Parliaments were present, a resolution was passed that it was 
expedient to adopt the pure metric system, both for measures, 
weights, and coins, in all the Scandinavian countries. Since then 
the late King of Denmark appointed a commission to study and 
report on the question. 

Besides these remarkable testimonies to the rapid progress and 
popularity of the metric system on the continent of Europe, we find 
it making an entrance into South America, by being introduced into 
Chili in 1848, in lieu of the old Spanish system. 

Can we suppose, then, that Great Britain, claiming to be the fore- 
most nation of the earth in social progress, in education, freedom of 
thought, and commercial enterprise, and to whom, on the latter 
account especially, any system which could get rid of the incon- 
gruities and confusion of her present system would be a peculiar 
boon, cannot jaccomplish what has been so easily effected by other 
nations? Is it to be believed that we are unwilling to encounter 
some temporary, even though great inconvenience, in order by one 
bold change to come at once into that great community of different 
natious which we have enumerated as possessing, or taking active 
steps to possess, a common system of weights and measures, so con- 
venient for their internal trade and the interchange of their produc- 
tions with other countries ? 

Few perhaps are aware of the silent but continued progress which 
has been made within a few years towards preparing the public of 
this country for the introduction of this system, and of the extent 
to which its advantages have been recognised. I proceed briefly to 
state a few leading facts; time will not permit the full details, nor to 
consider at present so fully as they deserve the other propositions 
advocated. 

Commencing with the great Exhibition of 1851, I have already 
mentioned the steps taken by the Society of Arts to draw the atten- 
tion of the Government to the importance of an uniform and general 
system. Since then, from the earnest desire of the Council to 
promote the great objects of the Society, by giving facilities and 
encouragement to commerce, this ball has been frequently opened 
for discussions on the subject. The members of the International 
Decimai Association have met the delegates of the Institutions in 
Union at a special meeting, and debated the question fully. This 
was the more important, as the delegates, coming from all parts of 
the country, and representing the leaders of the industrial classes, 
would carry back their new ideas to be again discussed in their in- 
stitutions throughout the kingdom, by the very class who suffer 
most under the anomalies of the present system, and would be the 
first to have to bear the inconvenience of achange. Yet the ex- 
pressions of the speakers were almost unanimous in favour of 
- metric system, as being a change, although great, final in its 
elects. 

Again, the Council of this Society have, on otber occasions, 
allowed the delivery of a series of lectures by Mr. Fellows, Mr. 
Hennesey, M.P., Mr. R. G. Williams, Mr. Yates, &c., on the incon- 
veniences of the present system, the impediments to the introduction 
of the inetrical system, and the legal and educational questions 
involved therein. These lectures were well attended, and very 
numerous invitations were sent out, and the proceedings well reported 
in the metropolitan and provincial papers. 

I trust also that my feeble introduction of the subject this evening 
will be forgotten in the animated debate, by which the Council 
will feel their efforts to promote the interests of the public amply 
rewarded. 

The most important step towards popularising the question was 
the formation ot the International Decimal Association, which was 
formed at Paris in 1855, after the Statistical Congress that had just 
been held there, and when the jurors and other influential persons 
attending the Universal Exhibition then at Paris were able to attend. 
No less than 150 persons of high intellectual or social position inte- 
rested in the manufactures or commerce were present, and the 
meeting was presided over by Baron James de Rothschild, the head 
of the greatest European banking house, whose pithy and eloquent 
Speech summed up in the fewest possible words the advantages of a 
common system of weights, measures, and coins throughout the 
world. The Association then formed owed its origin principally to 
the efforts of Mr. James Yates, F.R.S., and the influential support of 
that public-spirited nobleman the present Earl Fortescue. It is 
meant to be European, and to have branches in every country, but 
itis to the English branch then established that the growing inte- 
rest of the public in this question is mainly due, Since then no 
Cppo:tunity has been lost, by pamphlets, lectures, discussions, 
petitions to Parliament, deputations to the Government on all suitable 
occasions, at statistical congresses, at the meetings of the British 
Association or Social Science, «t the Statistical Society and Institute 
of Actuaries, at the chambers of commerce, at mechanics’ institutes, 

J lteresting men of all classes and opinions, to promote a free in- 
quiry into the question of unity of weights and measures, not for 
this country only, but one common to ail other European nations. 
It would be interesting to trace all that has been done since the 
period of the Great Exhibition of 1851, but time and space do not 
permit, and we must briefly rest at the stage at which we have now 
arrived—Mr. Ewart’s Committee and its consequences. 

Pp Arnone was appointed to inquire into the practicability 
“tanrae - ae. a uniform system of weights and measures, with a 
a = itate our domestic and foreign trade. It was fortunate 
durin —. part of the inquiry that the committee was sitting 
witness e International Exhibition, when a number of foreign 
pa ny 7. of science, merchants, and manufacturers could give 
ale of the improvement which the metric system had effected 

er countries, and how the difficulties of introducing it could be 


overco : : é A . 
ercome. The Inquiry was eminently practical and the conclusions 
UNanimous. 


The recommendations of the committee were as follow :— 

1. That the use of the metric system be rendered legal, though 
no compulsory measures should be resorted to until they are sanc- 
tioned by the general conviction of the public. : - 

2. That a Department of Weights and Measures be established in 
connection with the Board of Trade, It would thus become sub- 
ordinate to the Government, and responsible to Parliament. To it 
should be intrusted the conservation and verification of the standards, 
the superintendence of inspectors, and the general duties incident 
to such a department. It should also take such measures as may, 
from time to time, promote the use and extend the knowledge of the 
metric system in the departments of Government and among the 
people. ‘ 

3. The Government should sanction the use of the metric system, 
together with our present one, in the levying of the customs duties; 


giving facilities to foreign traders in their dealings with this country. 
Its use, combined with that of our own system, in Government con- 
tracts has also been suggested. ; 

4. The metric system should form one of the subjects of examina- 
tion in the competitive examinations of the Civil Service. 

5. The gram should be used as a weight for foreign letters and 
books at the Post-office. 

6. The Committee of Council oa Education should require the 
metric system to be taught (as might easily be done, by means 
of tables and diagrams) in all schools receiving grants of public 
money. aa 

7. In the public statistics of the country, quantities should 
be expressed in terms of the metric system, in juxtaposition 
with those of our own, as suggested by the International Statis- 
tical Congress. ; 

8. In private Bills before Parliament the use of the metric system 
should be allowed. : 

The only weights and measures in use should be the metrical 
and imperial, until the metric has generally been adopted. 

10. ‘he proviso in the 5th and 6th William IV. c. 63, s. 6, should 
be repealed. : 

11. The department which it is proposed to appoint should make 
an annual report to Parliament. 

In accordance therewith a deputation, including several members 
of Parliament, Mr. Ewart, Mr. J. B. Smith, Col. Sykes, and others, 
waited upon the Right Hon. Thos. Milner Gibson, President of the 
Board of Trade, but finding as the result of the interview that her 
Majesty’s Government were not prepared to introduce or support a 
bill which would carry out the recommendations of the Committee, 
the Council of the International Decimal Association, with the sup- 
port of the associated Chambers of Commerce and other public 
bodies, respectfully requested Mr. Ewart to introduce a bill for that 


merely permissive bill, which, besides adding another to the many 
systems already in use, would allow all those who were unwilling to 
incur the expense aud trouble of the change, or who objected to its 
being taught in schools or used in Government departments, to pro- 
long almost indefinitely the period for its general adoption. ‘The 
original draft was therefore altered to one which made the metric 
system compulsory after three years, allowing the intervening 
period to prepare for the change, as we have seen has been the course 
in the legislation of other countries. On the first of July last, on 
the second reading, a very animated and interesting debate took 
place. Mr. Ewart made an eloquent and powerful speech, and 
was supported by Mr. Locke, Q.C., Mr. Pollard Urquhart, 
Mr. Adderley, Mr. Baines, Sir M. Farquhar, Bart., Mr. Cobden, Mr. 
Bazley, Mr. Roebuck, Mr. R. Hodgson, Mr. J. B. Smith, Mr. Griffith, 
and Col. Sykes. The opponents were Mr. Henley and Mr. Hubbard. 
Mr. Milner Gibson opposed the bill on behalf of Government, on 
the ground that the people were not prepared for so great a change. 
The Chancellor of the Exchequer also objected to the compulsory 
character of the bill, and some other members would have preferred 
a permissive bill. Though the metric system was approved by the 
second reading being carried by a majority of 110 to 75, it was 
considered by Mr. Ewart prudent to defer to the opinions 80 ex- 
pressed, and it is hoped that he will, early in the approaching session, 
introduce such a measure as will secure the favour of the House, and 
allow the people of this great commercial country to become familiar, 
at least, with the merits and advantages of ‘he metric system in 
actual practice. It is already used in so:ne trades. Machine makers, 
engineers, chemists, bear this testimony to it. If once rendered 
legal it is only a question of time how long the existing state of 
confusion, comprising ten legal systems of weights and measures, 
will remain. ‘ Decimal grains, used for scientific purposes; troy 
weight, under 5 Geo. 1V., c.74; troy ounce, with decimal multiples 
and divisions, called bullion weights; bankers’ weights; apothe- 
caries’ weight; diamond weights and pearl weights, including 
carats; avoirdupois weight, under 5 Geo. 1V., c. 78; weights for 
hay and straw; wool weight, using as factors 2, 3, 7, and 13; coal 
weight;” would all give way to one simple and definite system, 
applicable and convenient for every trade transaction, large or small. 

‘The information given before the different Parliamentary Com- 
mittees, on the customary weights and measures in different 
localities, would be amusing, if it was not so serious and obstruc- 
tive to internal trade. Soon after the British of the International 
Decimal Association was formed, it was resolved to collect informa- 
tion as to the variety of weights and measures in use in different 
parts of Great Britain. 


“ For this end, a circular was sent to municipal bodies, mechanics’ 
institutions, chambers of commerce, and agricultural associations 
throughout the country. The returns, classified in a table published 
by the society, exbibit a very remarkable view of the discrepancies 
which are found in different localities of weights and measures 
under the same name. ‘The linear measures of land, for instance, 
differ from 3ft., used at Hertford, to the chain of 66ft., used at 
Hastings, and include between these limits seventeen different 
measures in different places. In superficial measures of land, 
twenty-five varieties exist; and the acre itself varies from 4,840 
square yards to 10,240 square yards. Wheat, oats, and barley 
appear to be sold indiscriminately, by weight or measure, the bushel 
undergoing all sorts of changes in quantity, and giving place in 
some districts to the load of 3 or 5 or 4) busbels, of 5 quarters, 144 
quarters, or 4881b.—to the bag, the stack, the boll, the comb, the 
windle, the hobbet, the strike, the stone, the barrel, the wiuch, all 
differing from each other. For the sale of bu ter there is the pound, 
which has in different places 16, 18, 20, 24 oz., besides the pint, the 
dish, und the roll. Potatoes, pork, flour, and coals are variously 
sold by weights or measures having no relation to each other. The 
measure of timber and brickwork would be equally unintelligible to 
inhabitants of different localities; and in wool and flax the stone 
differs from 16 to 24} 1b.” 

Profes:or Leone Levi also says :— For measures of length we 
have the ordinary inch, foot, and yard. In cloth measure, we have 
yards, nails, and ells, There are four different sorts of ells. For 
nautical purposes we have fathoms, knots, leagues, and geographi- 
cal miles, differing from the common mile. The fathom of a man- 
of-war is 6ft.; of a merchant vessel, 5}{t.; of a fishing smack, 5ft. 
We have also the Scotch and Irish mile, and the Scotch and Irish 
acre. There are several sorts of acres in the United Kingdom, and 
there are a great variety of roods. We have in every trade measures 
of length specially used in these trades, For the measurement of 
horses, we have the hand; shoemakers use; sizes; and we are 
compelled to adopt gauges where the French use the millimetre. 
The gauges are entirely arbitrary. The custom of the trade is the 
only thing which would decide the question in case of dispute. For 
measures of capacity, we have twenty different bushels. We 
can scarcely tell what the hogshead means. For ale it is 54 gallons; 
for wine 63. Pipes of wine vary in many ways; each sort of wine 
seems to claim the privilege of a different sort of pipe. For measures of 


weight, we have about ten different stones; a stone of wool at Darling- 
ton is 18 Ib., a stone of flax at Downpatrick is 24 Ib., a stone of flax at 
Belfast is 163 1b., but it is also at Belfast 24} Ib., having in one place 

The cwt. may mean 100 Ib., 1121b., or 120 1b. if you 





} two values. 





thus familiarising it among our merchants and manufacturers, and | 


buy an ounce or pound of anything, 
to Dutch, troy, or avoirdupois weight. 

It is true that such discrepancies exist in defiance of existing laws ; 
but they will never be effectually put down till one simple system 
is taught in schools, and a new generation has grown up after the 
old systems have been abolished. 

Though the metric system appears to be in all respects distinct 
and opposed to our own, there are several points in which it would 
nearly accord with existing weights and measures. A metre which 
is the basis of all, corresponds to 8937 English inches, nearly 15 
yards; 1 pole or perch (5} yards) = 5-029 metres, nearly 5 metres; 
1 furlong (220 yards) = 201°165, nearly 200 metres; 5 furlongs = 
1,005°822 nearly one kilometre; 1 foot = 3-58 decimetres, nearly 3 
decimetres ; the are = 1195 square yards, nearly 120; the litre = 
61-03 cubic inches, or 21135 wine pints, nearly 1 quart; the gram = 
15°434 grains; the kilogram = 2'205 lb. avoirdupois; the half- 
kilogram = nearly 1 1b.; the ton = 1,015°65 kilograms, say 1,000, 

Our exports to countries using the metric system have increased 


you must inquire if it belongs 


| from £23,696,000 in 1847, to £55,242,000 in 1861, an increase of 133 
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purpose. Strong reasons, however, were thought to exist against a | 








per cent., while to countries using the English system they increased 
only from £16,262,000, in 1847, to £24,211,000 in 1861, or less than 
50 per cent. increase. 

If the metric system be once legalised in this country, we can 
bardly form an estimate of the immense benefits that would follow 
to the commerce of the world. Our colonies would naturally, and 
for their own sakes, adopt the system of the mother country, with 
whom their trade principally lies. India, which has no common 
system of weights and measures, but, under the varieties of native 
Governments, is full of incongruous and absurd systems, by which 
it cannot be doubted the labouring classes especially are exposed to 
false weights and trade frauds, might, by our influence, gradually 
find one simple system prevailing throughout the whole of those 
vast dominions, The Americans, who have long agitated this ques- 
tion, would not, we are assured by the American delegates who 
have been sent to our European congresses, hesitate to make the 
change. They are only deterred now by the disturbance that would 
arise in their large trade with this country as long as our present 
system continues. An impetus would be given to Russia and 
Germany to complete the work to which th»y are already half com- 
mitted. 

The expression in the ol English statute, “ that there should be 
but one measure and one weight throughou . the land,” might be ex- 
panded into the grander idea, which woul i then be almost realised, 
that there should be but * one measure aid one weight throughout 
the earth.” Commerce, the :eal harmo.:.er of nations, uniting them 
in the bonds of mutual interes. aa growing esteem, would then 
receive a still greater development than has occurred even in the 
last few years, diffusing everywhere the blessings of peace, and 
causing all nations to pause ere they precipitate each other into the 
calamities of war. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
THE RAIL-CUTTING DISC, 

Sim,—As bearing upon the question as to the introduction of iron 
sawing, discussed in your interesting leader of last week upon 
armour plates, you may think it desirable to notice the following 
particulars, which were communicated to me a short time ago by a 
gentleman of my acquaintance, who appears to have suggested thé 
plan of cutting by the circular saw, and to have proceeded to carry 
it into effect prior to the date mentioned in your article. 
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It will be recollected that in 1832 or 1833, Mr. 1. Scrivenor, well 
known as the author of a “ History of the Iron Trade,” patented 
rolled wrought iron railway chairs. The manufacture of these was 
commenced at the British [ron Company's Works, at Corngreaves, 
when. “unforeseen difficulty occurred in cutting into lengths for 
chairs, the shears distorting the peculiar section of the bars. This 
led Mr. Fawell (then ,accountant to the company), the gentleman 
above referred to, to suggest the use of a circular saw for this 
purpose, and to proceed to experiments. The first trial was made 
with some old disc cutters belonging to the slit-rod mill, which 
were serrated and tempered, and set to work at the end of a train of 
rolls. I have before me now (and enclose you a section) a piege of 
chair iron which was cut off cold, even by this rude attempt, though 
it was of courss a tedious operation. 

The following extracts from letters (which I have seen) from Mr. 
Scrivenor to Mr. Fawell at this time show dates, and refer to the 
above experiments .— 


7. 





“London, May 24th, 1833, 

“T did not acknowledge the receipt of your letter of the 16th inst., 
as I rather expected to hear the result of your first trial cf circular 
saws; but I suppose, from your silence, that the trial has not as yet 
been made. I went on Monday to see a circular saw at the Adelaide 
Rooms; it cut a file instantly, emitting beautiful corruscations, and 
is worked with great rapidity. Do not be daunted by any langh 
against the application of this machine to the cutting of the chairs, 
as it must succeed.” 

Again, on the following day :— 

“London, May 25th, 1863. 

“Tf you have succeeded in cutting a chair with a plate jin, in 
thickness, ata speed of 50 revolutions in a minute, you have per- 
formed a very satisfactory and extraordinary feat indeed. The 
circular saw, as I term it, at the Adelaide Rooms is thus described: 
‘A disc of soft iron, to which motion is given by a steam engine, is 
turned with a velocity of 5,400 revolutions per minute, and by 
placing a file, or other piece of the highest tempered steel, in con- 
tact with the periphery of the disc, the friction caused by the soft 
iron destroys or cuts the steel.’ The plate of iron is hardly 
vr Of an inch thick, and this must be the outside thickness 
ot your saws, if indeed it be necessary to have more than a smooth 
edge, which I very much doubt. In fact, cutting the edge of the 
plate will, I think, increase the expense without any correspondent 
advantage. All you have got to attend to is, to have thin plates 
highly tempered aud great speed, which may be easily acquired by 
proper wheels. Continue your experiments in your own way,-but 
don't lose sight of the ideas I now suggest for your government, 
and you will cut the chains as easily as our friend Mr. —— cuts 
his turnips.” 

After some further experiments with improved saws and ma- 
chinery, Mr. Fawell proceeded to take out a patent for sawing 
railway iron by circular saws; but at this stage some delay occurred. 
‘Lhe experiments were in the meantime spoken of, and the plan 
ridiculed, at a meeting of ironmasters ; thouyh this, probably, led to 
a consideration of the subject, the sawing been soon after heard of 
as in efficient operation in Wales, sawing rails. 


Stourbridge, January 21st, 1864. Joun Mitiwarp, 





Coat Om 1x Locomotives.—Mr. William Bridges Adams’ plan of 
burning coal oil in locomotive furnaces is in course of application to 
one of the locomotives of the St. Helen’s Railway. An important 
saving is anticipated from the use of the new fuel. 
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SPEED OF CUTTING TOOLS. 


In making estimates for steam or other machinery it is important 
to kuow the time required to execute certain portions of the work. 
This can only be accurately arrived at by a knowledge of the speeds 
at which cutting tools work, for mere manual dexterity cannot 
always be counted on for the speedy accomplishment of a job. 
Where of old hammers clinked incessantly on chisel heads, and a 
mighty force of “chi, pers and filers” were busy in hewing out a 
crosshead or crosstail from the rough shape in which it left the 
forge, a sturdy tool now cleaves its way throngh the tough metal, 
reeking with steam, and bent on accumplishing its purpose, no 
matter how heavy the cut. 

The speed of cutting tools which is employed in the largest 
shops, and by the most enterprising builders of machinery, also 
affords a standard of comparison for others desirous of excelling ; 
and much good may be accomplished by recording the re- 
sults of our observations on this subject; in this article none 
but metal working cutters are considered. There are some generic 
difficulties in the way of arriving at positive statements concerning 
the rates at which cutters should travel, or the metal which is 
worked should pass under them, as it does in some cases ; never- 
theless, it is sufficient to notice the speeds generally employed, and 
leave particular cases to take care of themselves. 

In running lathes the kiad of iron, the nature of the work, the 
stage of the work, whether fiuished or merely roughed out, the 
texture of the metal, and the kind, whether steel, brass, cast or 
wrought iron, deserves attention ; for without such consideration 
statements are worth no more than mere speculation, and tend to 
confusion, Wrought iron and cast iron in small sizes, where both 
metals are of good quality, sound and even, tree from sand streaks 
in the first, and flaws and blow-holes in the second, may be run at 
nearly equal speeds with economy (that. is, for all pieces under one 
inch and a quarter diameter, or thereabouts). As the diameter in- 
creases, however, this is no longer the fact, and cast iron must run 
slower, or the tool and work will be destroyed. In shafts of 3}in. 
diameter a circumferential speed of the work, equal to 220in. per 
minute, or twenty turns, with a lateral speed of one-thirty-second 
part of an inch, reducing the work three-eighths of an inch, is a good 
speed for short lengths, and one that caunot probably be exceeded 
with economy. Of course, in taking a cut of three-sixteenths of an 
inch the work will be roughed out, and the labour on the tool much 
greater than with small cuts and finer feed. A great deal of mis- 
apprehension is manifested on the subject of feed, many persons 
supposing that one-thirty-second of an inch produc’s a chip of that 
thickness; this is not the case. The cut is much thicker than the 
feed employed, and no comparison can be furmed from the thick- 
ness of the chip what the actual feed or depth of the cut was at each 
revolution. ‘Ihis is on account of the corrugation or upsetting of 
the metal as it is taken off the work by the tool, thus adding to its 
size. At the rate above spoken of the tool, in turning a shaft 
3}in. in diameter, travels over a circumferential surface of 13ft. 3in., 
ps pens the feed to be throwa out uf gear; each revolution of the 
shaft advances the tvol the thirty-secona ,;art of an inch; therefore, 
a cylinder twenty thirty-se‘onds or flve-eighths of an inch long by 
3}in. diameter, is travelled by the tool in doing its work ; the convex 
surface of such a cylinver is about 15 t. Gin. 

At this speed the tool when prope. ressed, ground, and tem- 
pered, works economica'ly; taking a « od cut, retaining its edge 
without too frequent grinding, and making smooth work. In 
turning wrought iron shatis as large as 12in. and 18in. diameter, 
four and a half to six revolutions per minute, with a feed corre- 
sponding, is a “ good to fair” speed, which probably could not be 
increased without incurring loss of time in dressing and grinding 
tools. This would give a circumferential velocity of about 19ft. per 
wiuute for the 12-in, shaft—6ft. more per minute than cast iron 
work should be driven. Wrought iron will bear to run quisker 
than cast iron, chiefly because it is freer and softer to cut than cast 
iron as a geveral thing, aud also for the reason that the tool is gene- 
rally kept cool by a stream of water, which it is not convenient or 
necessary to use on cast iron. 

Some planers that we timed in different shops run as follow :— 
A thirteen-foot bed, with a moderately good roughing feed, cuts 
15ft. per minute; it must be borne in mind, however, that planing 
machines have to work all kinds of metal ou the same speed. This 
has always been a cause for wonder with us. Why not put one 
pulley on a lathe, and drive that at one speed for large and small 
work ? A planer has exactly the same duty to do, in reality, as a 
lathe, the increasing or decreasing diameter of the work in the lathe 
being fully compensated for by long and short jobs on the planer. 
Of course, a change of speed is not required in extra large tools 
where the work is always heavy; but for planing machines with 
beds 12ft. long there is uo reason why there should not be two 
speeds provided on the counter shaft overhead, which drives the 
back-and-forth motion belts. It would be just as appropriate to 
have only one feed for all work, as only one speed for all kinds of 
jobs. While a planer, with a bed 12ft. loug, is able to run at the 
rate of 15ft. per minute, a 25-ft. bed planer is driven at 13ft. per 
minute, or a little less thau the first-mentioned tool of this class, 
because heavier work is done upon it. A shaper, or quick-working 
planing machine for short jobs, has the change of speed we speak 
of, and at the slowest speed, with # 7-in. strok-, also runs at the 
rate of 12ft. per minute. It will, therefore, be seen. from the 
examples mentioued previously in this article, that the average 
speed at which cutting tools work is, on work of an ordinarily heavy 
class and of a standard kind, about 13ft. per minute for cast iron and 
15ft. per minute for wrought iron, Brass we have not considered at 
all; but with free working yellow brass, 25{t. per minute is not an 
unusual speed for diameters of 10in. ‘The speed of brass work, 
however, is a very difficult thing to fix; for, while a large brass 
ring may run ata rapid rate and turn economically, a shaft of the 
same size could not be run at half the speed the ring does and work 
well on the tool. Besides this, brass is such a “ fickle” metal, so to 
speak, being at one time hard aud another soft, now free from 
“ blow-holes,” and again honeycombed with them, each and all 
phases requiring different speeds to suit circumstances; for these 
reasons, we say, we have omitted any discussion of the speeds 
proper to cut brass. Aud it must be also borne in mind that the 
rates mentioned as proper for cutting cast and wrought iron vary 
greatly at times. Of course, chilled iron cannot ve turned on speed 
that would be proper for a soft loam or a green sand casting, neither 
can a scrap iron shaft be run economically at the same rate as a 
rolled one of similar size. But, as a standard rule for ordinary 
work, 13ft. per minute for cast iron, turned in lathes, 15ft. for 
turned wrought iron, and 15ft. for planers, alike ou all metals, is a 
fair estimate. It is very possible that our readers may have some 
experience which conflicts with these statements; if so, we would be 
pleased to hear from them.—Scientific American. 





Anysopy CAN MANAGE A Raitway.—The impression prevails that 
railway service is so easy that any person is fit for its performance. 
Men who have failed in everything else think themselves good 
enough for serving upon a railway—“ discarded, unjust serving- 
men, younger sons to younger brothers, revolted tapsters, and 
hostlers trade-fallen.” It is the same with those who would fill 
what are supposed to be the “genteel” offices about railways. 
There is no end of walking gentlemen ready on a moment's notice to 
manage a railway, or “ undertake any department.” It is not for a 
moment imagined that railway business, like every other, requires 
special fitness, special knowledge, and special training. Everybody 
has got sume luckless protégé whom he would like to “get upon a 
railway.” A friend of Sir Thomas F. Buxton’s once recommended 
to him a gentlemanly person to manage a mining company, stating 
that “* he had been a brave officer.” Buxton replied, “ You say he is 
brave: what has that to do with the mines? We don't want to 
Jight the silver. Is he a vigorous, energetic dog, who will couquer 
dutticulties ? 
be cheated? Is he a man who will do business ? Is he a good- 
tempered mau, who will quarrel with nobody ? You naval gentle- 
mea think of nothing but courage.”—Railway News. 


Is he a sharp, clear-headed mav, who will not let us | 
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Fig 1 is vertical section of Mr. Chalmers’ armour for shields for 
embrasures, or other iron forts, and is also intended for floating bat- 
teries ; Fig. 2 is an elevation, chiefly meant to show the port-holes ; 
Fig. 3, cross section of backing bars, a, 6, on enlarged scale ; Fig. 4, 
cross section of corrugated backing bars ; Fig. 5, plan of port-hole B 
in Fig. 2; Fig. 6, vertical section of part of stone works with armour 
attached, showing method of attaching the same; Fig. 7, sectional 
plan of Fig. 6. 

Commencing at plate f, Fig. 1 (which represents the skin or side 
of a floating battery, or the inner plates of a shield for embrasures, 
or other iron fortification), or commencing at the stonework n, Fig. 6, 
there is, in either case, first applied a cushion of timber planking, 
such as e, in Fig. 1, or of felt or other yielding substance, as at m in 
Figs. 6 and 7, in order to protect the permanent structure from the 
effects of the vibration arisin « from the impact of heavy projectiles 
on the outer plates. In carrying forward the work of Fig. 1 (which, 
as represented, is chiefly intended for shields or iron fortitications), 
the patentee next applies the back or second armour plate d, and 
then builds up the layers of thin plates a, b, as shown in Fig. 1, The 
shoulders or flanges of plate 6, and the edges of plate a, are to be 
rolled or manufactured with a draw, us shown on a larger scale in 
Fig. 3, both to facilitate the manufacture of the plates themselves and 
the construction of the subsequent works. The backing of thin 

lates, to support the armour plate c, may be of any sectiou that will 
bind or unite together, of which the corrugated plates shown in Fig. 4 
is an example. When a through bolt passes through the layers, it 
is proposed to rivet several layers together, so as to unite one or 
more unbroken layers ou each side of the bolt-hole with those inter- 
sected by the bolt, and also secure the ends of the bars outside of the 
bolt-hole, as shown at g, Figs. 1 and 2. It is also proposed to use a 
sufficient number of such rivets as will unite those layers firmly 
together, which are intersected by bolts; or the whole layers may be 
bound together by vertical bolts. The armour plates c are fastened 
with through bolts, as shown in Fig. 1, or they may be attached by 
bars, these bars, with the vertical bolts and through bolts, being more 
fully described in the specification and drawings of an invention 
for which Mr. Chalmers obtained a patent, No. 3105, 19th November, 
1862. In order to give greater stiffuess to the structure, whether for 
iron forts, shields, or floating batteries, it is proposed to attach the 
second armour plate d, Fig. 1, and the cushion e, to the inuer or skin 
plate /; by the bolts and nuts p, independently of and additional to 
the through bolts which bind the whole together. To fill up inter- 
stices, prevent rust, aid cohesion, and partially lessen rigidity, a 
thin coating of india-rubher glue, or some other suitable substance, 
is to be used between all iron surtaces where practicable. 

In adopting the section Fig. 1 to floating batteries, it is proposed, 
in order to lighten the structure, to use only the bars or plates 6 asa 
backiug to the outer armour plate, and to place them five inches, 
more or less, apart, filling up the spaces between them with timber 
planks fitt.ng into the bars. Fig 2 is an elevation of part of a shield 
or wall of an iron fort, and Fig. 5is a plan of port-hole B, illustrat- 
ing the methods of strengthening the port-holes by avoiding join- 
ings as far as practicable, as at port-hole A, or by attaching the thick 
top and bottom plates of port-hole B, without such perforations as 
must necessarily weaken small plates. 

In attaching iron armour to stone works, it is proposed first to 
rivet the outer plate c, Fig. 6, and the backing gq, to the inner or 
second plate d, by the rivets A, and then place the whole in suitable 
and convenient sections against the stonework n, having the 
cushion m, already described, between them. In order to admit the 
fastening bar 2, the backing may be of H girders, as shown in the 
plan, Fig. 7, or if the same as in Fig. 1, placed vertical spaces can 
be left for the bar i at suitable distances. ‘The keys £ may be driven 
with a ram or bar from the upper part of the works, and an opening 
Z can be left in the stonework through which the armour can be 
attached or detached when required. The end of the bar i may be 
secured with a nut and screw, if preferred, instead of a key. ‘I'he 
spaces o between the H girders may be filled with some such sub- 
stance as powdered asphalte, put in hot, and rammed down, 
which would consolidate and harden, or any other material or com- 
position that would tend to preserve the iron and strengthen the 
structure. 








DERANGEMENT OF STEAM ENGINES. 


In alarge steamship, when the engines are being placed on board, 
there are so many irresponsible persons about, so many different 
trades at work (on the same detail, perhaps), that it is a matter for 
wouder that accidents do not occur to the engines oftener. We 
have many times noticed oakum plugs, shreds of canvas, &c., stuffed 
into valves and cocks, to keep dirt and chips out; and we have 
also seen these preveutives drawn in, or purposely thrust down, by 
| mischievous individuals, so that, when the cock was opened, they 
would effectually choke the pipe. ‘l'o our thinking, it is better to 
avoid the chance of disaster iu this respect by making a plug, say, 
Gin. long, and driving it in firmly ; then there will be no possibility 
of damage. The boilers of a new steamer are usually the recep- 
tacle of every conceivable sort of rubbish. No one who has not 
actually seen the contents of one cau form any idea of the matter 
that is collected in them. Old shoes, that the boilermakers carry in 
| to throw at each other, keg-staves by the wheelbarrow load, the 
| refuse of the rivet kegs the men sit on while at work, hoops from 
the same, old lamps by the quantity, red lead, washers, nuts, bylts, 
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rivets, chisels, hammers, spun yarn, and filth uuuameable, form 
some portion of the miscellaneous contents of a new steam boiler 
in a large ocean vessel. It is no wonder, then, that they foam when 
first started; all this refuse has to be cleaned out as best it may, and 
much of it is never removed. When cold water pressure is applied 
to steam boilers, they being filled full to the safety valve, it is very 
possible that some of these sticks or staves may be carried into the 
stop valves, and remain there, to be at some time drawn into the 
steam pipe, and from thence to the engine. This was not the cause 
of the disaster to the Re d'Italia, but there is certainly danger that, 
before the worthless litter gets so water-logged as to lose its specific 
gravity, it may do some damage. A good plan to avoid danger 
from the cause mentioned would be to let cold water into the bvuilers 
a few inches over the flues, and, before they are fired up, have some 
trustworthy man go in and clear out all the foreign matter he may 
find. He might not discover anything, and, possibly, sticks by the 
armful might be found ; at any rate, no harm could ensue, but much 
benefit might result from the observance of this plan. We have 
seen bolts and chisels taken out of steam boilers that were covered 
with scale, having been in them ever since the boilers were made; 
and know, also, of one instance, at least, where a new engine, when 
it was to be started, utterly refused to move an inch. On the 
bonnet being removed from the steam chest, a chipping hammer was 
found jammed between the valve and chest, probably carelessly left 
in after the valve was set. 

Every new engine should be thoroughly inspected before it is 
tried in actual work, to see that nothing is out of the way; and 
although we do not doubt but this was done on the Italian frigate, 
the accident proves that it is safer to err on the side of prudence 
than the reverse. The engine of the Re d'Italia became disabled 
from the fact that the “pocket,” in which the valve stem nut is 
fitted, pulled out, and the broken pieces, falling down into the port. 
were blown iuto the cylinder by the steam entering subsequently, 
The piston was much injured.—Scientific American. 





Tue Sternenson Sratve, Evsron-Square.—This statue is not, 
upon the whole, agood one. The dress coat is of such an indifferent 
fit that it raises the idea that he could have made a better one him- 
self; no one ever saw him wearing dress pumps, which he would 
kick off with the utmost contempt were he alive. The pedestal of 
this statue is a miserable affair, and should be replaced by a better 
one, which should not be so high, but broader. The name should 
be cut upon it, too, for few know whom the statue is intended to 
represent. We lately overheard a gentleman of intelligent appear- 
ance telling his son that it repres-nted Mr. Huskisson, who was 
killed at the opening of the first railway. Whether this be done or 
not, however, the statue should be relieved from the dirt which has 
been allowed to accumulate upon it.— Builder. 

Tue Watr asp Wencewoup Puorocrarss.—This interesting sub- 
ject has been discussed by the Photographic Society of London, but 
not very favourably to the idea of either Watt or Wedgewood 
having been a photographer. The photograph found by Miss 
Meteyard amongst Josiah Wedgewood’s papers has, strangely 
enough, been confronted with one “from the same negative” which 
was exhibited by Mr. Malone as having been “ taken by Mr. Fox 
Talbot about the year 1843;” and it could not have been among the 
earliest of Mr Fox Talbot's photographs, for he himself showed the 
writer of this one at Glasgow at an earlier date than 1843, How 
the photograph in question came to be amongst the Wedgewood 
papers has not yet been ascertained ; but it seems that these papers 
have not been locked up for fifty years; so Mr. Boulton says. As 
to large “photographs,” though peculiar, they are regarded as 
specimens of printing incolours. Oue of the silvered copper-plates 
has been pronounced by Messrs. Hughes and Kimber, the copper- 
plate manufacturers, to be only about twenty-four years old. lt isa 
curious fact, however, that it has been ascertained that a person 
named Daguerre was Wedgewood’s agent for the sale of his pottery 
in Paris. It seems to be believed that the Lunar Society, of which 
Watt was a member, were engaged in photographic experiments, 80 
that there is still some mystery in the whole affair—Buider. 

New Evcuisa Towss. -A single generation since and the present 
town of Middlesborough-on-‘l'ees consisted of but one house. A 
railway making it a port for the coal shipping trade had raised its 
population to 7,893 at the census of 1851; then came the discovery 
of the value of the ironstone in the neighbourhood, and the result 
is that the population now exceeds 23,000. The new town of West 
Hartlepool has sprung up as in a night; there was no such name in 
the census returns of 1851, but in 1861 it had 12,6U3 inhabitants. 
Aldershott also is a new creation; in 1851 there were not 1,000 
people in the parish, in 1861 there were 7,755, without reckoning 
the soldiers themselves. The parochial chapelry of Birkenhead 
mustered 200 parishioners in 1821; in 1861, it had 36,212, and the 
whole borough 51,649. Redhill is the child of the railroad; the 
“ foreign” of Reigate had 3,287 inhabitants in 1851, and 7,967 in 
1861. There were many remarkable instances of growth in the 
ten years between the census of 1851 and that of 1861. Plumst 
trebied its numbers, increasing from 8,373 to 24,502, owing mainly 
to the demand for labour at Woolwich. Oldbury, near Westbrom- 
wich, made a like stride from 5,114 to 15.615. The parish of Aber- 
dare, in the same ten years, saw its population increase from 14,999 
to 32,299. Watering places increase and multiply fast, but cannot 
keep up with this pace; Torquay, however, doubled its population 
in the ten years. 
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T'n1s invention, by Messrs. Blake, Lee, and Dutton, of Chester, 
relates to that class of mills known as horizontal mills—that is, 
those milis in which the driving spindle is vertical, and the stones 
horizontal, and consists,— 

Firstly, in forming between the peripheries of the stones and the 
outer casing an annular space, so that the ground grain shall have 
free egress from the stones all round, and space to fall downwards 
below the stones, to which position the casing is carried. 

And, secondly, in the employment of a fan, which may be driven 
by the mill shaft, to keep the stones and ground grain cool, and to 
force or carry such ground grain to any desired place or receptacle. 

Figs. 1 and 2 are vertical sections taken through the mill at right 
angles to each other, and Figs. 3 and 4 plan views, the cover being 
removed in Fig. 4. 


a represents the supporting and other framework, with the usual | 


appliances for adjusting ; 4, the driving shaft, to which motion is 
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FLOUR AND MEAL MILLS. 
FIG.2. 
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to the shaft by the piece d; e, the bed or stationary stone, here 
shown capable of being adjusted to its horizontal position by the 
bolts, with lock nuts f passing across the annular, free, or open 
space g above referred to; h, the cover with the usual shoot, open- 
ing, or hopper i, for supplying the grain to the mill; 7, the casing 
with stuffing gland £ and opening Jin the bottom thereof; m, the 
fan, here shown as consisting of two blades fastened by bolts and 
nuts to a centre piece or boss secured to the driving shaft b. As the 
flour and meal falls from the stones down the annular space g, this 
fan carries it to the delivery shoot or spout , but at the same time 
the fan draws a current of air in through the delivery shoot or 
spout m, and forces it upwards through the mill and out through the 
air discharge shafts 0. In some cases it may be found that the cur- 
rent of air drawn in through the delivery shoot or spout by the fan 
might be insufficient to keep the flour, and meal, and the mill cool 


e d ! ; | enough, and when this is discovered a separate air supply could be 
communicated in any convenient way ; c, the running stone, secured | connected. 
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part of this invention, by Messrs. Kitson, of Leeds, 
-ates to an improved mode of forming the tyres of railway wheels 
Without a joint or end weld. 


p. carrying out this part of the invention the patentees take pieces 
. iron broken to shape, or selected for their suitable shape, and pack 
— together, as ‘shown in plan, view, and elevation at Figs. 1. 

hese are formed into a ball by welding or swaging in the usual 
manner. Two, three, or more of these balls are then placed together 
and united, by welding, to form a slab, such as shown iv edge 
and plan views at Fig. 2, which slab represents one-third of the 








| 
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metal that is required to form a tyre. There is next placed together | 
three of the slabs, which are piled one upon the other, as shown at | 
Fig. 3, and they are welded into a solid block A. The next opera- 
tion is to convert the block A into the form of a ring, and this is 

done by first punching an elongated hole a right through the block, | 
as shown by dots at Figs. 3, or otherwise piercing the block A and | 
reducing it to a shape somewhat resembling a flattened ring, as | 
shown in plan view and longitudinal and cross sections at Figs. 4. 

In order to complete the opening out of the partially formed ring A 

it is carried, while at a red heat, to a press shown in partial sectional } 


elevation at Fig. 5, where it is laid on an open bed } and placed 
immediately below a conical plungere. The nose of this plunger is 
made to enter the slit or central opening ain the flattened ring or 
block A, and will gradually, as the plunger is forced down, open 
out the slit until it takes the circular form shown at Fig. 6. In- 
stead, however, of punching an elongated hole a in the block, 
as shown at Fig. 4, the block may be forged into the shape 
shown at Fig. 7, and two holes a, a, may be made in it, 
and these may be connected by cutting through the intervening 
metal by means of a circular saw or slotting tool in the 
| direction of a line a'. The pierced bar, shown in section at Fig. 8, 
is now to be opened out by wedges and subsequently applied to the 
press Fig. 5, a8 already explained, to convert itiuto a ring. The 
ring thereby produced is next to be sudje:ted toa swaging opera- 
tion to consolidate the metal, and for this purpose it is carried to an 
anvil, shown in side view at Fig. 9, and front view at Fig. 10, where 
B is a projecting cylindrical shoulder for receiving the ring A, 
and C is a swage hammer for operating upon the ring. From this 
anvil the ring is taken to another, shown in the two elevations or 
side views, Figs. 11 and 12, where its rectangular figure in cross 
section is reduced to the shape proper fora railway wheel tyre. The 
anvil is formed with two inclined sides, from which project, at right- 
angles thereto, a horn D. These horns are rounded on the 
upper face, and they are intended to receive two rings A, A!, 
which are simultaneously to be operated upon for the purposo of 
converting them into flanged tyres. This is effected by two 
operations, the first serving to beat down the outer angle of the 
ring, and the second to complete the formation of the flange. The 
face of the hammer E is therefore shaped to correspond to these 
operatious, one half of the ha wmer operating upon the ring d to beat 
| down the outer angle of the ring and thrust out the inner angle, and 
the other half of tiie hammer operating upon the ring A‘, which has 
previously undergone this preparatory treatment, and thereby 
reducing it to the sectional form required for a flanged tyre 

The next part of the invention relates to the means of fixing 
or securing the tyre on the wheel, and is illustrated at Fig. 13. 
For this purpose the tyre F, provided with an overlapping lip f, 
as usual, is furnished on its inner face with an undercut or 
dovetail groove as at f'. In this ‘ovetail groove is inserted 
(previous to the tyre being placed on the wheel G), a malleable 
or wrought iron ring H with a projecting flange; or instead of 
| a ring, a piece or pieces provided with projecting tails or flanges h 
j}may be used. These projecting tails or flanges 2, when 
turned down, will overlap part of the rim of the inner wheel, as 
shown, while the opposite edge of the rim is overlapped by the 
| lip f of the tyre, and thus the wheel and tyre will be securely held 
together. By this means the rivetting or hammering of the tyre 
| is avoided and perfect security is insured, and the outer tyre, when 
worn, can be removed by merely cutting away the projecting 
flanges h of the holding ring or of the filling pieces H. As an 
obvious modification of the above mode of securing the tyre on the 
wheel the dovetail groove f', may be made in the rim of the 
wheel G, and the flange of the holding ring H turned over to take 
into a notch or groove cut in the tyre A. 








Tue Mont Cents Tunnet.— (From our Correspondent).—About 
1{ miles of tunnel are now completed, and the works are being 
prosecuted with ardour, notwithstanding the rigour of the tempera- 
ture. The mean daily advance is about 9ft. 

Sarety or Ramway Travetiine In Germany.—Accidents are 
almost unknown ov many of the Continental railways. According 
to the Eisenbahn Zeitung, of Leipzig, the regulations in force on 
German railways have produced the astonishing result that, in the 
course of the whole of last year, out of 62,000,000 of passengers, who 
travelled a distance of 400,920,222 geographical miles, only fifteen 
persons were injured, and five killed; so that, at this ratio of 
chances, a person may travel on German lines over more than 
20,000,000 miles without meeting with an accident.— Railway News. 

Beterum.—‘The price of minerals scarcely varied in Belgium in 
1863, and several years have pow elapsed since it preserved this 
calm position, This state of things arises, as has been before 
remarked under this head, from the wide circle from which 
Belgian iron-producing works draw their supplics, and the faci- 
lity with which they now arrive from all countries. The result is 
also attributable to the mixtures now customary in blast furnaces 
which employ simultaneously oligistes, hydrates, scorim of forges, 
Sarrazin iron dross, &c. It is fortunate for forging industry that this 
system should prevail, for good qualities of hydrated minerals are be- 
coming more and more scarce, many workings being now exhausted. 
Although prices have been quiet there has been an important 
export movement in this article. Thus, during the first eleven months 
of 1863 Belgium sent abroad 192.323 tons, and received 156,602 tons, 
Of the exports of minerals, 170,838 tons went to France, 10,163 tons 
(pyrites) to England, and 11,322 tons to the Zollverein, On the other 
hand Belgium received 142 041 tons from the Zollverein, 11,059 tons 
from Holland, and 2,535 tons from France. Prejudices for some 
time placed Belgian steelworks iu a difficult position, in conse- 
quence of the popular taste for English products; but this is no longer 
the case, Belgian manufactories having been enabled by their efforts, 
and the great improvement communicated to their work, to struggle 
with advantage against their British rivals, Amongst Belgian steel- 
works must be placed in the front rauk that of Morcinelle, which is 
now in a full career of prosperity. It is contended, however, that 
this branch of industry was too much overlooked by the Belgian 
Government when it negociated with France the treaty of commerce 
of May Ist, 1861, the effect of that treaty being that Belgian steels are 
placed on the French market under too difficu't conditions of sale 
in consequence of the custom-house favours accorded to the 
English. The high tariffs levied on Belgian steel products oblige 
makers to confine their affairs in France to the departments 
where they can to some extent regain their position by advantages 
in connection with transport rates. It is thus that the Morcinelle 
establishment bas been enabled to conclude some transactions 
in the French districts immediately contiguous to the frontiers of 
| Belgium. At the last adjudicaticn at the Antwerp arsenal these 
works obtained a contract to be executed within a period of four 
months. The Charleroi coal proprietors suffered a good deal last 
year, and 1863 did not close in their case, as it did in some of the 
Belgian siderurgical es'ablishments, with a revival of activity. 
Many circumstances contributed to this result, for to the special 
causes of the depression must be added another—the abreuce of 
winter until the year was on the eve of expiring. ‘This circum- 
stance bas not, however, pre-occupied the coal proprietors, as they 
know that a temperature more or less high is a contingent circum- 
stance on which it is not possible to calculate, and on the subject of 
which they cannot address reproaches to any human power. But 
Charleroi coal proprietors disturb themselves more about another 
matter which exerts an unfavourable influence on their affairs than 
the caprice of climate, and which, it is urged, the Govern- 
ment might remedy if it would. This is the desirability of 
purchasing some of the French canals, as the present unfor- 
tunate state of the coal workings is attributed to the inferiority 
in which the coal of Charleroi finds itself vis-a-vis to that of Mons 
as regards transport conditions. The coalworkers would not com- 
plain if this difference arose from the respective topographical 
positions of the two basins as respects Paris; but this is not the 
case. As was observed by the president of the Charleroi Chamber 
of Commerce in a letter dated October 23rd, 1863, and addressed 
to the members of the Coal Mining Association, the line of naviga- 
tion from Mons to Paris is 2!34 miles in length, and that from 
Charleroi to Paris is 225 miles in length, while for the odd 
6} miles the Charleroi coalworkers pay 2s. 2d. per ton more 
transport expenses, because the first line has been purchased by the 
State, while the other remains in the hands of companies. Evi- 
dently such an inequality as this cannot last, it being too much ir 
opposition to the system of uniformity and equality of tolls now 
generally admitted. Sooner or later the grievance must disappear, 
and it is precisely because this is the case that it would be easy for 
the Belgian Government to seek its suppression,— Colliery Guardian, 
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Some information was afforded upon the economy of hard and soft 
coke by the gauge contest, during which the least advantage of load, 

radient, wind, or coke was carefully noted. The Newcastle or Dur- 
Cm coke, used chiefly on the northern railways, bore a high name 
for its evaporative powers and durability, whilst the Welsh coke used 
on the Great Western Railway had only a local character inferior to 
ths northern coke, and aclaim was made for an equivalent allowance 
for this supposed difference. Subsequently to these trials the question 
Was practically tested on the broad gauge, and, contrary to auticipation, 
ended in favour of the softer Welsh coke as regarded time and load 
with draughts suited to each variety, and of this coke the softer 
burnt was found to produce the best results. In one instance, when 
the power of a particular engine was tried, the more beautiful look- 
ing upper parts of the coke were selected and the trial proved a 
failure for want of steam. The rejected portion of the coke was used 
by an engine on ordinary Guty and produced a contrary result. 
But coke like coal varies considerably in its heating powers, and 
requires the draft and processs of combustion to be carefully 
attended to. In the preceding tables is shown the percentage of 
hard coke in different coals as determined by careful experiment. 

At one time coke was made in heaps roughly covered from the 
air, but furnaces or ovens are now employed for tuat purpose. ‘hese 
ovens are of various forms, but itis not so much the form as the 
proper admission of air to the coking coals which is of impor- 
tance. ‘There is no great superiority in the most costly ovens 
over the cheaply constructed circular oven with a _ well- 
reguiated supply of air. This description of oven is shown 
in elevation, section, and plan, in Diagram No. 1. They 
usually hold from five to six tons of coal, and the air is ad- 
mitted at the top of the doorway, which is finally closed as required, 
and luted with clay. The brick-built door is taken down when the 
process of coking is completed, and water is injected to cool down 
the coke, which is afterwards removed by the crane and shovel. 
Messrs. Cory, of London, use these ovens. They are erected ina 
group, and connected with a central chimney. 

Church's circular ovens were on the same general plan, but with 
a series of air passages below the coke bed, but not in contact with 
the coke. When the coking process was complete these passages 
were opened to admit a current of cold air to aid in cooliug down 
the hot coke, which was effected by carefully excluding all air from 
the oven without the use of water. Coke so made was, therefore, 
ote dry, and free from hydromertic water (until it absorbed it 
rom the atmosphere), and was in considerable repute for its steaming 
power. The plan of cooling with water is generally preferred, and 
when done in the oven there is a better return of large coke than 
when cooled outside the oven. 

Cox's patent oven is arranged to make both coke and gas at the 
same time, as seen in Diagram No. 2. The air is admitted by side 
passages passing along the brickwork and opening into the back of 
the oven. ‘I'he air is thus heated before it comes near the coking 
coal, and passes by the flue toti himney. For making gas a re- 
tort is placed in the upperarch, w | bh is acted upon by the escaping 
heat of the oven. For coke alone, he upper arches might be dis- 
pensed with, and the chimney placed at the front, which would re- 
duce the cost of erection without impairing the coke. There are 
holes for observing the process of coking by the escaping products 
of combustion, and for increasing the draught when required. The 
coke is drawn out hot on a cradle, which is placed on the floor of 
the oven and the coals put in afterwards, which, when coked, are 
brought out in a mass. 

The coke ovens of the Bristol and Exeter Railway, at Bridge- 
water, embrace modifications of Church’s and Cox’s ovens. 
Church’s cooling air passages are made to come in contact 
with the coke to promote equal ignition, and the side air 
passages have frequent openings into the oven whilst the 
upper passages further regulate the admission of air. Diagram 
No. 3 is a ground plan, and a plan, at air passages, of a set of eight 
of these ovens, communicating with a central chimney. The ground 
lan shows the lomes side air passages leading from the front, and, 

y the transverse dotted passages underneath the coals, to promote 
equal ignition of the whole mass at once. When this is done these 
passages are closed for that occasion. The other plan is at the 
upper air passages, for regulating the supply to the burning fuel. 
The side openings introduce the air so as to distribute it as equally 
as possible above the burning mass, Tbe spaces parallel with the 
gr ge between the ovens are filled up with dry rubble. Diagram 
No. 4 shows a transverse section, and a vertical section at the junc- 
tion with chimney. No. 5 shows a longitudinal section, and also a 
front elevation, with cast iron doors and fittings. These ovens are 
worked in rotation so as to produce the required daily supply of 
coke. When the coke is cooled in the oven the fresh coals require 
to be lighted; but when the coke is drawn hot, the heat of the oven 
ignites the coals. The door is then lined inside with fire-bricks, 
and luted with clay; sometimes no door is used, the opening being 
built up with fire-bricks, air passages being left, which are closed as 
coking progresses. 

The Bristol and Exeter ovens yield about 13 owt. of good coke, 
64 cwt. of small and waste coke, and some ashes, fit for lime 
burners, from 1 ton of Cardiff coals. The quantity of smell is pro- 
bably increased by coke being drawn hot when it is more friable. 
The Great Western Company use both cost.y and cheap ovens, and 
for all practical purposes find no difference, either in the quantity or 
quality of the products, so long as they are worked by careful 
burners. 

At the Camden Town station of the North Western Railway is a 
range of coke ovens eighteen in number; they are erected in two 
lines on a bed of concrete, and the whole of them discharge their 
products of combustion into a horizontal flue, which terminates in a 
chimney stalk 115ft. high. The ovens are of the horse-shoe form in 
plan, each being 12ft, x L1ft. internally, and haviog walls 3ft. thick. 
The flue is 2ft. 6in. high and Ift. 9in. wide, the chimney is 11ft. 
intorval diameter at flue level. The ovens are alternately charged 
with 3} tons of good coals, a wisp of straw is thrown in on the top, 
and takes fire from the heat of the dome (retained from the pre- 
ceding operation), and inuflames the smoke produced by the 
reaction of the heated sides and boftom upon the fuel. 

The coking advances slowly and regularly from the top of the 
heap to the bottom, one layer only being affected at a time, and the 
surface being covered with a stratum of red-hot cinders, which 
consume the gases escaping from below. After a calcination of 
about forty hours the coke is cooled down to moderate ignition, by 
sliding in the dampers and sliding up the doors which had been 
partially closed during the latter part of the process. It is now 
observed to form prismatic concretions, which are forthwith taken 
out and extinguished by water sprinkled on them. Good coals thus 
treated yield eighty per cent. of excellent coke, which weighs about 
14 ewt. per chaldron, 

In considering the next part of the subject—peat—some little 
detail is observed. As the question is worth attention, care has been 
taken to obtain such authentic information as is afforded by the 
present limited use of peat as a fuel. 

It is calculated the deposits of peat in Great Britain and Ireland 
occupy an area of not less than six million acres. In Ireland these 
deposits are commonly called bogs; in Scotland, mosses; and in 
England, moors and heaths. But though differently denominated they 
are all similur in character, being composed chiefly of vegetable 
matter, wholly or partially decomposed, and retaining a large quan- 
tity of water. 

The peat near the surface is generally of a light colour, and 
spongy or stringy ; it becomes browner and more dense at a greater 
depth ; and quite black towards the bottom of the deposit, w it 
is sometimes hard and solid. The thickness of peat varies in diffe- 








rent localities from two feet to forty or fifty feet. Assuming the | 
average thickness to be-only twelve feet, an acre would yield about | 
3,500 tons of dried peat; consequently, the aggregate estimated | 
acreage in this country would produce twenty-one thousand million 
tons of dried peat, equal to the supply of twenty-one million tons 
per annum for a thousand years. It cannot be supposed that these 
enormous masses of vegetable matter were created to be either use- 
less or noxious ; nor is it a matter for wonder that attention has often 
been directed, both in this country and othiers where similar deposits 
exist to‘the means of utilising the peat and reclaiming the land 
which it covers. 

The use'of peat as a fuel was formerly more common in this 
country than at present, the introduction of canals and railways in 
modern times having afforded facilities for the transport of coal for 
a long distance at a small cost. In several foreign countries, where 
coal is moré’scarce or less accessible than in England, peat is more 
generally consumed ; but there are still some isolated parts of Great 
Britain where peat is the principal or only fuel; aud in Ireland it is 
more extensively used, in consequence of the darkness of coal. 
With a few small exceptions, peat is ‘not an article of commerce in 
this country, but it is consumed in winter by those who cut and dry 
it in the summer. The value of peat, when properly dried, is well 
known and admitted, both for domestic fuel and for generating 
steam; and charcoal, properly made from such peat, is, in all 
respects, equal, if not superior, to wood charcoal. 

Peat, when dry from the bog, generally contains from flity to 
seventy-five per cent. of water. The difficulty of getting rid of so 
much moisture has caused a preference to be given to the uppermost 
portion of the deposit, which abounds most with roots and coarse 
fibres, and parts most readily with the water not actually shut up 
within those fibres. In this condition it produces an inferior fuel, 
which will not withstand the blast, and makes an imperfect char- 
coal. 

The abundance of peat and the paucity of other fuel in Ireland, 
together with the poverty and distress in that country in 1846, 
originated a benevolent scheme for employing the destitute popula- 
tion in the preparation of charcoal for home consumption, and of 
peat charcoal for exportation to the great ironworks in England and 
Scotland. A large capital was raised and liberal profits were anti- 
cipated, but never realised. Though wages were very low the 
time and labour occupied in cutting the turf and drying it entailed 
a cost which left no margin for profit. It was found that the air- 
dried peat, at the end of several mouths after the turf was cut, con- 
tained from 25 to 30 per cent. of moisture, the dispelling of which 
left a comparatively small part of the bulk for serviceable ignition. 
This led to the invention of machines for expelling the water from 
the peat by centrifugal force, and of consolidating the peat so dried 
by hydraulic pressure. A superior article was thus produced, but 
the cost of the machinery and the power requisite to work it pre- 
vented the manufacture from being remunerative. Ingenuity and 
skill-were also exercised in extracting valuable products from peat, 
viz., naphtha, parafiin, volatile oil, acetate and carbonate of ammonia, 
&c. The paraffin was converted into candles superior to those 
made of wax; but here again the apparatus and the processes were 
tov costly to be profitable, The notoriety of this scheme and of its 
failure did much to check subsequent attempts in the same direction, 
aud but little hag been done until very recently towards the fulfil- 
ment of the often-repeated prediction, that our bogs will become 
sources of eminently productive industry, and that the waste land 
which they cover will be reclaimed for profitable cultivation. 

The inference to be drawn from experience is that, to insure com- 
mercial success in utilising peat, the operation must be inexpensive 
and expeditious; acd costly machinery must be avoided. To 
produce a perfect article the coarse roots must be removed, and the 
smaller fibres broken up; these objects are accomplished by the 
simple invention which has been patented by Mr. Buckland, and 
which was to be scen in operation at the International Exhibition, 
of 1862. The article prepared by this process is called condensed 
peat, in contradistiuction to compressed peat. 

The process of manufacture is as follows (see Diagram No. 6):— 
Immediately the peat is dug from the bog it is thrown or tipped 
into a hopper, beneath which is a strainer, formed of perforated 
metal, and within the strainer is an Archimedean screw. At the 
bottom of the strainer is a small opening, through which any very | 
coarse, undecomposed roots and fibres which will not pass through | 
the perforations of the straiver fall into a waste pipe and | 
are rejected, or may be used for any pu-pose not requiring superior 
fuel. By turning the screw within the strainer the small fibres are 
cut up by the sharp edges of the perforated metal, through which 
they pass with the decomposed part of the peat, with which they 
thus become assimilated. A strainer of 2ft. in diameter with per- 
foration of one-eighth of an inch diameter, and fifteen to the square 
inch, contains about 12,000 holes, which are equal to an aggregate 
aperture of a square foot: a strainer of this size will discharge 
about eight tons of peat per hour, er nearly 1U0 tons in twelve 
hours. ‘The decomposed peat protrudes through every hole in the 
strainer, and drops, in vermicular forms upon an endless band 
which delivers the strained peat into a brick machine, which will 
mould in any suitable shape or size. ‘The operation of moulding 
the peat into one of Clayton’s small brick machines was to be seea 
in the International Exhibition. The strainer being evclosed in a 
heated chamber, with an opening for the escape of steam, the 
moisture is rapidly driven off from the worm-like strings as they 
fall upon the band, giving solidity to the mould blocks of peat as 
they pass through the die of the brick machine, and their being 
then at high temperature, expedites the subsequent process of drying. 
Very little power is required for the whole operation, which is per- | 
formed coatinually and with great rapidity. The moulded blocks 
of peat are removed to a drying shed, which a current of hot, moist 
air passes, and they svon, without compression, becoine as hard as 
oak, and more dense than any peat submitted to hydraulic pres- 
sure, the specific gravity being from 1°15 to 1°50, and that of highly 
compressed peat 1°08. From four to five tons of wet peat, as taken 
from the bog, are required to make one ton of dry condensive peat, 
the total cost of which necessarily varies in different localities ; but 
it may be safely assumed that the average cost will not exceed that 
of coal at the pit’s mouth. Peat thus prepared burns very freely, 
will stand a powerful blast, emits great heat, is smokeless, and pro- 
duces less ash than the average of coal or coke. It is impervious 
to water, improves by keeping, and is incapable of self-iguition. 
From two and a half to three tons of prepared peat will make one 
ton of excellent charcoal according to the degree of carbonisation 
required, the cost of which would be about 10s. per ton; but in 
converting the peat into charcoal, 1 cwt. of hydrocarbon or peat tar 
may be drawn from one ton of peat, the valueof which, for illumi- 
nating and lubricating purposes, will greatly reduce, if not entirely 
cover, the cost of the charcoal. 

The general heating power of the condensed peat is very superior 
to that of coal. The following is a tabulated statement of some ex- 
periments made by Messrs. Jackson aud Touresac, with the view of 
ascertaining the comparative boiling, evaporating, and fusing pro- 
perties of condensed peat and cval. Five samples of peat and one of 
cual were tried, the same quantity of each in weight being used:— 








Time in which the|Time in which the 
0 














FvrL. same body ol) same — body — Rok —_ 

water was b:ought) water was evapo-| COMP ete I 

to boiling point. | rated. was effected. 

| 

Coal (good furnace 6 minutes, 14 minutes. 31 minutes, 
Peat No.1 .. .. lj ” 6 ~ | Mw » 
9» 9 2 oe we 1 ”» 7 ” |} 1 wy 
- ae wwe 3 ‘is | ‘i 2 
oo i eee l ~ i ” lig 
2 » 2 ee 1 ” | 5 pa Ss Oe es 








It will be observed that No. 5 possesses a remarkable degree of 
heating power ; its durability is also much greater than that of the 
other four samples. All the samples were produced from the same 
bog and were of fair average quality, but had been submitted to 
different degrees of heat in drying, so that the difference in their 








results was due to the mode of treatment and not to any difference 
in the quality of the peat. The duration of the fuel afier ignition 
was the same with the coal as with an equal weight of the No. 5 
sample of peat. The duration of the other samples of peat was one- 
third less than that of the coal. 

The condensed peat appears very well adapted for steam engines, 
whether marine, stationary, or locomotive, inasmuch as its use has 
been found to effect a saving of fifty per cent. in time in generating 
steam, and it will do double duty as compared with coal. The 
absence of smoke and of clinkers, and the preservation of fire-bars 
and boilers from the destructive effects of the sulphur in coal, are 
additional and important advantages. In a trial trip made by Mr, 
Fothergill with a river boat using the condensed peat, the vessel 
was under steam 2h. 20min., during which time the total quantity 
consumed was exactly 12 cwt. The average consumption of coals 
for a similar trip was 12 cwt. per hour. In this instance the fire- 
bars, being of the ordinary description, were too wide apart for peat, 
and thus the full effect of the fuel was not obtained, as some portion 
passed through only partially consumed. There was no smoke, 
nor was there apy deposit of clinker on the fire-bars—two valuable 
properties. 

Mr. Yorston, the locomotive engineer of the Belfast and 
Northern Counties Railway; Mr. Stephenson, engineer of the 
Ulster Railway; and Mr. Domville, engineer of the Belfast 
and County Down Railway, superintended a trial of the con- 
densed peat on the Belfast and Northern Counties Railway, 
with the view of testing its qualities as a fuel for locomo- 
tives. The trip was made from Carrick Junction to Ballymena, 
a distance of twenty-seven miles. During the whole of the journey 
there was an excess of steam, although the fire door was kept con- 
stantly open, and the damper down, for the greater portion of the 
distance. The pressure at starting was 100 lb. per square inch. The 
commencement of the journey was up an incline of 1 in 80, four 
miles long, and with double curves; while ascending the incline 
the pressure rose to 110 1b., and afterwards to 120 1b., and this with 
the fire door open. The speed was about forty miles per hour. 
While on the way the fuel emitted no smoke, and very little when 
atstations. The fire-box was examined at Ballymena, and a very 
small portion of clinker was found. The smoke-box was perfectly 
free from cinders or dust, a proof that the fuel had stood the blast 
exceedingly well, and it was the recorded opinion of the experi- 
menters that the condensed peat was in every way well adapted as 
a, fuel for locomotive purposes. 

Particulars of Locomotive Trial for Condensed Peat Fuel. 
Total quantity of fuel used oe oe . l4ewt. Lar. 14 1b. 
Weight of train, including engine and tender . 70 tons, 

Number of carriages ee oe oe - a 


Miles run .. oe ee ar oe 74.* 
Time running .. oe es ee ee .. 3 hours and 9 min. 
Weight, per mile, used of peat fuel .. on -. 21°47 1b 
Average lbs., per mile, for three months, using 

Welsh and Scotch coals, at a ratio of two of; 25°25 Ibs. 

Welsh to one of Scotch oe es 
Average for one month,, ae “ -. 26°29 lbs. 

Signed A. Yors7os, Locomotive Engineer. 


*Actual distance .. *e os ee ee . ee -+ 64 miles. 
Allowed for the 1 hourand 35 min. time engine was standing after 


getting up steam, and before starting 10 
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The condensed peat has been proved by assay to contain but a 
trace of sulphur, and to be entirely free from phosphorus, thus 
offering great advantages over ordinary coal for smeltiug iron, and 
other purposes where the presence of either of those bodies is so 
notoriously pernicious. The following is the result of an assay, by 
Mr. Rickard, of the condensed peat :— 





Moisture - a we ee os os oo «6D 
Hydro-carbonaceous matter .. < * 67 00 
Ce ss ee <e oe ee ec ce 30°97 
Sulphur ° 00 a +o se 68 Oe O-us 
Phosphorus se co oe se op co co ce SRO 
0°00 
_ Ash, 2 per cent., consisting of lime, alumina, silica, and peroxide of 
iron. 


The charcoal produced from condensed peat is very dense ; its 
specific gravity is 1:75, being equal to that of the best ninety-six 
hour coke. Peat and peat charcoal may, therefore, be used in every 
stage of iron-making—beginning with the calcining of the ore, 
proceeding to the blast furnace, the cupola, the air furnace, the 
refining and puddling furnace, and ending with the reheating and 
annealing furnace. ‘The value of charcoal iron in England is double 
that of iron made with coal or coke. A very small quantity 
of charcoal pig iron is now made in this country, and English char- 
coal bar iron is made from coke pig iron, charcoal being used only 
in the subsequent stages of the manufacture. The largest con- 
sumption of charcoal bar made from coke pig is at the tin plate 
works in England and Wales, requiring about 500 tons of enarcoal 
per week at a cost of 40s. to 5Us. per ton. It is found tbat peat 
charcoal at the tin plate works is equal to wood charcoal. Charcoal 
bar made from charcoal pig is used chiefly in England for the manu- 
facture of steel, and is imported from Sweden, Russia, and 
Germany. Mr. Mushet says:—* Peat charcoal contains a portion of 
vegetable carbon superior even to that contained in oak. The 
introduction of peat for the manufacture of iron in our age ought 
not to excite the same degree of wonder that Dudley’s invention 
with pit coal did in the last century.” According to Dr. Ure, “ Turf 
charcoal is 20 per cent. more combustible than that of oak. Peat 
has been found preferable to all other fuel for casehardening iron, 
tempering steel, forging horse-shoes, and welding gun barrels.” 

The value of peat fuel for making iron has long been proved on 
the continent. A report from Moscow—in the neighbourhood of 
which there are immeuse deposits of peat—states that one ton of 
peat gives as much heat as one and a half tons of deal wood. It has 
been found in Germany that an equal quantity of peat charcoal pro- 
duces a greater quantity of iron from the ore than tbe best wood 
charcoal, In Bohemia and Bavaria iron of the highest quality has 
been smelted, puddled, and re-heated, peat fuel alone being used in 
the entire manufacture. It is remarkable that peat abounds in close 
contiguity to iron ore, consequently the cost of transitmay generally 
be saved when peat is used in the manufacture of iron. Mr. J. 
Bewick, in a treatise on the Cleveland Iron District, estimates the 
quantity of ironstone in North Yorkshire to be sutficient to supply 
200 blast furnaces for 800 or 900 years. He adds :— But where 18 
the fuel to come from? The great coal fields of Durham and Nor- 
thumberland have been estimated to last between 300 and_400 years 
only. This truly startling view leads us,” he says, “ to conclude at 
once that Cleveland will produce ironstone to outlast the supply of 
fuel by double the time the latter is likely to endure.” The answer 
to Mr. Bewick’s fears is that attention has been directed in York- 
shire to the substitution of condensed peat and peat charcval, in the 
place of coal and coke, for making iron, and that the best fuel for 
that purpose actually covers to a vast extent the ironstone he fears 
will outlast the fuel required to smelt it. : 

Mr. George Murrall, whose long experience as a smelter in Staf- 
fordshire and South Wales recommended him for the purpose, Was 
engaged by the Creevelea Iron Company, whose works are near 
Sligo, to carry out the important experiment of smelting iron ore 
with charcoal prepared from the condensed peat. ‘This experiment was 
conducted on a practical scale, and the result was in every Way 
satisfactory, Mr. Murrall observing in his report that he had made 
about 300,000 tons of good pig iron, but such iron as he had then 
made with peat could not be made with coal or coke. He cc nsidered 
it equal to any Russian or Swedish iron. ; 

Mr. Anderson, of the Institution of Civil Engineers of Ireland, 
made an experiment with the iron thus prepared by Mr. Murrall, 
which showed that the strength of the Creevelea iron was 4) per 
cent. over that of ordinary Scotch pig. There was, Mr. Anderson 
remarked, one feature of a very encouraging character. ‘The price 
of charcoal pig iron for the making of steel was then £6 10s., while 
that of ordinary pig was only £3 2s. per ton. As the iron produc 


by peat charcoal was equal to that obtained by the use of w 
charcoal, there appeared no reason why Bessemer's process should 
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not be adopted, and the Creevelea iron be converted at once into 
teel 
. Te condensed peat was specially tried by the Mersey Steel and 
Iron Company in a puddling furnace with very favourable results, 
tbe iron so manufactured having been drawn into tubes and 
T’-pieces, than which a higher test could not be desired 

‘here is yet another important purpose from which the condensed 
peat bas proved applicable, and that is for gas manufacture. It has 
been found to produce a larger quantity of gas in a suorter time 
than coal, its illuminating power is nearly double,it is free from 
sulphur, and leaves in the retort a residue of excellent charcoal 
instead of inferior coke. Mr. Jones, the engineer of the Commercial 
Gas Company, found, in trying air-dried peat for gas purposes, that 
he obtained extraordinary results, equal, in some instances superior, 
to those from the best Newcastle coal, but, owing to the presence of 
a large percentage of carbonic acid, ranging from 25 to 35 per cent., 
due to the excess of oxygen in peat, and the small commercial value 
of the coke yielded. he abandoned the hope of substituting it for 
coal. But upon concluding with Mr. Versmann, consulting chemist 
to the Commercial Gas Company, a series of experiments with the 
condensed peat, he was enabled to give as his opinion that it would 
be found superior to many of the best Newcastle gas coals, and quite 
equal to several descriptions of cannel coal used in gas manufacture. 

Mr. Versmann observes that in estimating the value of a material 
for gas making several considerations must be kept in view. The 
main question is the quantity of purified gas, and its illuminating 
power. But the yield of bye products is by no means unimpor- 
tant; therefore, the quantity and quality of coke and fluid products— 
such as tar and ammopiacal liquor—must be taken into account, 
likewise the expense of purifying the gas. The practical results of 
the series of experimentsare given by himin the following table :— 


Taste A.—1 Ton of Condensed Peat yields, 


Gallons of Per centage 


Iominating Per Cwt. | 











Locali*y = power centage, - "| tarand — of carbonic 
ci peat. god 'egs.| insperm of Olefi- .°))., |ammoniacal acid in raw 
ee 58S-) candles, | ant gas. "| liquor. gas. 
——— ——_ ———— | | 
Belfast .., 10,500 15°65 6 8 | 64 10 
Crevelea..| 9,240 | 18°75 7 83 | 63 9 
Welsh....| 11,000 22°50 8 7 | 60 10 


Table B shows the practical results obtained with a variety of 
coals, and the comparative value of peat. 


Taste B.—1 Ton of Coal or Peat yields. 

























































Ilumi- Sperm, corre. 

Cubic | nating | Cwts. |Gas per ton, SPOPding to 

CoaLs fect of | owerin| of  |equal to Ibs, "5 of Bog- 

gas. | sperm | coke. | of sperm, "ea Cannel, 

candles. | No. 2, equal 
| to 100, 
Statfordshire .. .. 7100 12°42 134 302 13°6 
Derbyshire we 2. « | 7 600 11-71 17 395 | 13°7 
Himwick .. .. 9°30 11°50 14} 4066 | 165 
Ravensworth ee. .. | 10°10) 13:30 134 460 20°5 
Loch GY ce ce ce 8°000 18 00 13 494 22°3 
vewcastle.. 9°700 15°60 14 519 23°3 
Ramsay’s, ,- ee 9700 16:60 18} 552 } 248 
lerbyshire Cannel. | 8500 20°60 15 600 270 
Wear uouth., .. .. | 11-90) | 15°96 | 184 6h | 29°3 
Wizan Cannel ., .. | 10°009 ' 20°00 18} 686 | 30°9 
Newcastle ,, oe + | 980 | 25°00 13} 840 378 
Wemyss ,,_ es ee | 11°600 | 31°75 14 1:62 56°8 
Lesmahago ,, «» | 10500 4000 10 648 
Boghead ,,Nol .. | 12°500 | 40°00 8 771 
- - 2.. | 18°000 48°00 6 100° 

CoNDENSED PEaT. | 

Selfast 2. .. o- «- | 10°500 15°65 8 563 253 
Creevelea .. 2. «. | 9240 | 1875 8} 594 26°7 
WOE 2c ve ‘a6 ws | OS | 2250 | , ] 849 38.2 





From these tables the following conclusions are drawn :—Con- 
densed heat yields the most favourable results under all circum- 
stapces as compared with cowl, the gas being superior both in 
quantity ard quality to most coal gases. The yield of coke is 
smaller, but its value is higher. The purification of peat gas is 
more expensive than of coal gas, a larger quantity of qucklime 
being required, but this single objection will be more than counter- 
balanced by several important advantages, one of which is that peat 
is worked off much quicker than coal. 

There are various other purposes, such as sanitary, agricultural, 
and domestic, for which peat and peat charcoal are adapted, but it is 
unnecessary now to refer more particularly to them. Works are 
established at Harwich, near Bolton, and are in active operation, 
mauufacturing under Buckland’s patent, the peat being taken from 
Chat Moss. The samples exhibited were produced at these works. 

in concluding the notice of this branch of the subject, it is to be 
observed that peat has frequently been suggested as a fuel for loco- 
motives, and about twenty years since Lord Willoughby d’Eresby 
had some peat tried in the Hesperus locomotive, on the Great 
Western Railway. This engine wasof Hawthorn’s patent return-tube 
coustruction, and required about one-third more peat than coke with 
equal draughts. Mr. Vignoles has also interested himself in the 
same direction, There have always existed opposite opinions upon 
the economical merits of peat; attention is now being actively 
directed to the useful properties it possesses, but with what results 
remains to be decided. Itis, however, to be hoped that the hitherto 
obvoxious bog may be converted into a source of national and indi- 
vidual wealth, affording employment for labourers and artificers at 
home and abroad, and yielding an efficient substitute for coal in all 
its varied uses. 

_ We have now arrived at the fourth and last division of the sub- 
ject—manufactured or artificial fuel. 

_ The considerations advanced in the early part of this paper, com- 
bined, doubtless, with a spirit of enterprise and commercial 
speculation, have led to various combinations of combustible sub- 
Stances, with the view of producing a useful and economical fuel, 
aud at the same time utilising comparatively worthless materials. 
It would be useless to enumerate the many attempts that have been 
made to manufacture an artificial fuel which would fulfil the neces- 
Sary requirements of a good and serviceable fuel, or the numerous 
amalgamations that have been proposed from time to time. Very 
few have proved commercialiy successful, or even practically adapt- 
able to the necessities of steam engineering. Of the few that have 
Succeeded three only appear to bave attracted particular attention 
by their merits. These are respectively Warlich’s, Wylam’s, and 
Beli’s patent fuels, and they occupy very good positions in the 
tables of results of Sir H. De la Beche and Dr. Lyon Playfair’s 
experiments previously noticed. With regard to their commercial 
position, Warlich’s would seem to have maintained the supremacy ; 
information respecting the other two is scant and questionable. 

Warlich’s patent fuel is manufactured of the best Welsh steam 
coal screenings, deprived of foreign matter by machinery, and then 
incorporated with a bituminous substance. The mixture is passed 
through pug-mills, and pressed into square blocks 9in. X 6in. X din., 
uuder a pressure of three tons per square inch, and are afterwards 





Subjected to about 800 deg. of heat in retorts, by which means the 
HoXlous gases always existing in coal are neutralised and driven off, | 
and the fuel rendered not ouly impervious to the influence of | 
es but also perfectly free from all liability to spontaneous com- 
ustion, 

; Among the advantages possessed by this fuel may be noticed its | 
ireedom from small or dust. Being in square blocks it is well | 
adapted for stowage, and, forming a compact mass, is free from the | 
en present in the finest Welsh coal—a large percentage of dust, in , 
fact all the fuel shipped, is available for use at the port of discharge. 
Economy in fuel is another point. It occupies about one-third less 
Space than ordinary coal, and from its compact and uniform charac- 
ter it can be stowed on deck and in other places quite unfit for the 





stowage of coal. Economy in consumption—a most important 
feature—is abundantly proved by the Government trials made at 
Portsmouth, and presented tothe House of Commons in June, 1858 

All coal deteriorates rapidly if exposed to the weather, and in course 
of time becomes comparatively useless ; but from its peculiar manu- 
facture, this fuel suffers no deterioration from the injurious effects 
of climate. Its freedom from spontaneous combustion is consequent 
upon the adaptation of heat in its manufacture; there has not been 
an instance of spontaneous combustion during the twenty years this 
fuel has been in use. It effects a great saving of fire bars. Welsh 
coal, as is well known, is very destructive in this particular. In 
some experiments conducted by Dr. Lyon Playfair, at the instance 
of the Government, with a view of ascertaining whether the health 
of passengers and crews were at all imperilled by the storing of fuel 
on board ship, several interesting facts were eliminated. ‘The fuel 
was put to severe tests and was found unobjectionable. On coking 
some of the fuel it produced 83-47 per cent. of coke, thus showing 
that it contained a larger amount of fixed carbon and less volatile 
matter than ordinary coal. The amount of ash was 5:67 per cent. 

This fuel is very largely used on foreign railways, both on the 
Continent and farther abroad, there being depdts in several parts of 
the world. Works for its production exist on an extensive scale at 
Swansea, where 100,000 tons are produced annually, the working 
time being ten hours per day, by night and day work the annual 
yield of these works could be doubled without increasing the pre- 
sent Staff. The usual stock isfrom 15,000 to 20,000 tons; a thousand 
tons can be loaded in ten hours, so great are the facilities the size 
and form of the fuel could afford in this respect. Its coal is about 
12s. per ton delivered at the works, which is also the price plus 
freight to any other part. 

It is observed, in conclusion, that the object of the paper is not 
so much to throw a new light upon the present position of the 
question whereof it treats, as to adduce facts, opinions, and evidence 
which may awaken research or promote discussion with a view to 
ultimate practicalimprovement. Should this result obtain in even 
so remote a degree the purpose of the paper will not have been un- 
answered. 





NOTES FROM NEW SOUTH WALES. 

We have advices from this colony to December 21st. A change 
of Ministry had taken place, and the question of further railway 
extension was temporarily in abeyance. Since the completion of 
Sir M. Peto and Co.’s works, the lines in hand have been let in 
lengths, of from five to seventeen miles, to colonial contractors. Of 
ten contracts taken during the last fifteen months, three have had to 
be given up in consequence of the contractors being unable to carry 
them out; but the remaining seven, with one exception, are 
undersiood to be proceeding satisfactorily. The failure of some of 
the contractors, the stoppage of their works, and the distress caused 
by their men being thrown out of employment with their wages un- 
paid, have excited a feeling of aversion to the system of small con- 
tracts. The subject has been warmly taken up by correspondents 
in the papers, and some of the contractors have written to protest 
against the inference from these failures, that men cannot be found 
in the colony to construct railways, and have pointed to the progress 
they have made with their works, the prices being considerably less, 
and their difficulties much greater, than those upon Sir M. Peto and 
Co.’s late contracts. There had been no intimation as to what would 
be the railway policy of the new Ministry. Before they came into 
office negociations had been opened with the agents of Sir M. Peto 
and Co., who were prepared to make an offerfor the completion of the 
Southern line to Goulburn, a length of about forty miles. Shortly 
afterwards, however, tenders were called for Contract No. 6, com- 
prising nearly the half of that piece of line. A number of tenders 
for the contract were received, and it is also understood that an offer 
has been sent in on behalf of Sir M. Peto and Co. These are 
under consideration, and the Government will have to decide 
whether, in accordance with their established practice, to accept the 
lowest tender for the contract advertised, or to entertain the offer of 
the English firm for the continuation of the railway into Goulburn. 
The length of contract No. 6 is a little less than seventeen miles ; it 
commences at the finish of Messrs. Williams and Co.’s contract, and 
terminates within twenty miles of Goulburn. Its course is, for the 
greater part of the distance, extremely circuitous; there is, how- 
ever, no curve of more than forty chains radius, and the steepest 
gradient is 1 in 50. The works are, on the whole, light, as com- 
pared with some of the other contracts, there being only a few 
cuttings of any magnitude. Near the middle of the line there isa 
cutting 31ft. in depth, followed by an embankment 27ft. in height ; 
contiguous to these there are two heavy cuttings; one of these con- 
tains 24,804 yards of excavation, and the other 37,089 yards. There 
are to be several culverts, mostly 10ft. in diameter; the only large 
viaduct will pe the one across the Bomballa swamp. The works are 
to be completed by the lst of September, 1865, under a penalty of 
£50 per week for delay. Upon the abandonment by Messrs. Randle 
and Gibbons of No. 3 contract on the Southern extension, tenders 
were called by the Government for the completion of the works, 
and the contract has been taken by Messrs. Larkin and Wakeford ; 
their prices were considerably higher than those at which Messrs. 
Randle and Co. took the contract. Abvut a fifth part of the excava- 
tion had been done when the contract was forfeited, but scarcely 
any of the hardest work had been commenced. Messrs. Larkin and 
Wakeford have the second, third, and fourth contracts, their works 
embracing a length of about twenty-four miles. The former contract 
was to have been completed by July next, but upon its transference 
a further extension of six months was allowed. The principal work 
in contract No. 4 of the Southern extension is the tunnel through 
the Gibraltar Mountain, known as the Merrimac Range. This work, 
which is, without exception, the heaviest of the kind ever met 
with on any of the New South Wales railways, is being carried out 
with spirit by Messrs Wolf and Humphreys. Owing to the length 
of the tannel—500 yards—it would obviously have been impossible, 
within the contract time, to effect a passage through the range by 
working at each end only, since but a limited number of men can 
work inadrive. Shafts have, therefore, being sunk at five points 
over the tunnel to the formation level,the three deepest being 156ft., 
136ft., and 150ft. respectively ; and drives have been commenced at 
the bottom. Already nearly 1,000 cubic yards have been carried 
from these three shafts. Rails are laid to facilitate the removal of 
the skeps (which weigh about 10 cwt. each when full) from the end 
of the drives to the bottom of the shafts, whence they are raised by 
asmall engine placed upon the apex of the hill, but which is not 
sufficiently powerful to enable all the workings to be carried on at 
once. Fresh air is forced into these workings by the same engine, 
but the apparatus does not work so satisfactorily as could be desired, 
and preparaiions are now in progress at one of the shafts to create 
an up-draught by means of a small parallel shaft, at the junction of 
which with the main shaft a brisk fire will be kept burning. In 
addition to these workings, about seventy yards lineal, or 1,000 yards 
cube, have been removed from the northern or Sydney side, in 
which portion of the workings no inconvenience has been felt as to 
the supply of air. The whcle of this part of the range consists of a 
very hard shale (volcanic ash) divided occasionally by bands of 
a greyish rock. Every foot, therefore, has to be removed by 
powder; and although after exposure to the air the shale falls like 
lime, yet in its original bed it is harder than sandstone. In all the 
drives the men are worked in shifts, night and day. Messrs. Wolf 
and Humphreys find a difficulty in obtaining the services of men 
who understand tunnel-driving, and such men would obtain high 
wages as head men, since a great deal must necessarily be left to 


| them, and any carelessness on their part might lead to serious acci- 


dents and loss of life. The erection of the piers for the tubular 
girder bridge across the Nepean at Penrith is proceeding very 
slowly. The work was contracted for more than a year ago, and at 
present only three or four courses for the first pier are laid. The 
principal cause of the slow progress has been the difficulty expe- 
rienced in obtaining foundations; but other causes have operated. 
The ironwork has been contracted for by Sir M. Peto and Co., and 
judging from the rate at which the work has hitherto proceeded, the 





girders are og | to arrive a long time before they will be required. 
A smali branch line from East Maitland to Morpeth is approaching 
completion, more than half the permanent way being laid. A new 
station is being erected at the junction; upon its completion the 
present East Maitland station will be done away with, and the 
material used for the temporary station opposite to the Qneen's 
Wharf, at Morpeth. The site of the station is half a mile from the 
town, and until arrangements are made for continuing the line to 
the Steam Companies Wharves, comparatively little advantage will 
be derived from the construction of the branch railway. The 
company formed two years since for the construction of a railway 
from Sydney to Botany, was last week dissolved. The projected 
line was to have been five miles in length; but only three miles of 
railway would have to be formed, as it was proposed to make use 
of the Government line as far as Newtown. The enterprise was 
not so warmly taken up by the public as was expected; of the 
£10,000 required, three of the shareholders subscribed £6,000, and the 
public only £2,000. But the principal obstacle experienced was the 
apathy of the landowuers through whose property the line was to 
pass; the replies received to the applications to the landed pro- 
prietors being very unsatisfactory. They stood entirely aloof from 
the undertaking, and refused to give the land required by the rail- 
road out of the large quantity they possess. Under these circum- 
stances the directors did not feel themselves justified in expending 
their private capital, or that of the shareholders, even upon what 
promised to be a very remunerative undertaking. The abandonment 
of the project is very generally regretted, as a railway to Botany 
would have been a great public convenience, and also because, if it 
had been carried out as the directors anticipated, at a cheap rate, it 
would probably have stimulated the construction of other brauch 
lines by private enterprise. 

As regards miscellaneous public works in progress in the colony, 
anew wharf at Newcastle was steadily progressing. Towards the 
formation of the northern breakwater at Newcastle the ballast 
arriving in coaling vessels is being deposited at the wharf at Stock- 
ton for a short railway to the site of the breakwater. A new steam 
dredge, from Fairbairns, has been fixed on the public wharf, and will 
be brought into use upon the siding from the railway being finished. 
A second steam crane, from the Kirkstall Ironworks, was daily ex- 
pected, having been ordered immediately on the loss of the vessel 
with the other crane. The stone required for the foundation is all 
ready. The works at the Wollongong harbour, which have been 
proceeding languidly for some time past, are now, in consequence of 
complaints from the inhabitants, promised to be carried on with more 
activity. It has been determined to deviate partially from the 
original plan of the Engineer for Harbours, For the present the 
deepening under water of the old basin has beer postponed, as it 
was thought that the rock might be more cheaply removed by carry- 
ing a coffer dam across the entrance, To adopt this course it will be 
necessary to divert the trafic, and in the meantime some other 
accommodation will have to be provided for the vessels. ‘This will 
be afforded by the formation of a quay wall between the old pier 
and the new breakwater; vessels will be able in all weathers to 
lie alongside this wharf, which will be about 400ft. long, and 
will have a depth of 14ft. at low water. The quay wall will 
be carried out with the stone obtained from the new basin, 
which is now 330ft. long, and will probably be carried to a 
length of 400ft. About 40,000 yards of rock have been removed in 
forming the new basin, and there are now about 8,000 yards to be 
taken out. The new Minister for Works, who has made an inspec- 
tion of the works, has promised to place on the estimates a further 
sum of £5,000, to cover the cost of the additional works. It is 
expected that in four months the new wharf will be finished so as 
to allow vessels to come alongside. At Kiama, the greater portion 
of the excavation is completed, and the works are steadily progress- 
ing. It is proposed, as soon as possible, to utilise the works by 
facing with masonry the western arm of the harbour, so that the 
steamers may be able to lie alongside, Mr. Gibbons has ceased to 
have charge of the harbour works at Kiawa. The breakwater at 
the entrance to the Clarence River is gradually progressing ; it now 
extends for a length of nearly 600ft., exclusive of the approaches, 
Drawings have been made for a line of railway to connect a quarry 
at the north bead with the site of the proposed northern break water ; 
specifications for the work are being prepared, and tenders will 
shortly be invited. By the operation of the new steam-dredge the 
navigation of the Shoalhaven river has been opened up as far as 
Terrara to steamers from Sydney. The dredge is now employed im 
deepening and widening the channel between the Shoalhaven and 
the Crookhaven rivers, and in cutting through the projectin int. 
A stone breakwater and pier at Ulladulla, recently coutracted for b; 
Mr. Elphinstone, has been commenced, At Shellharbour a small 
timber jetty is in course of construction, 


Tue Panama Rours.—We read in the Sydney Morning Herald:— 
A dispatch from Mr. Hamilton, the agent for this colony in London, 
was recently printed as a Parliamentary paper, in which he stated 
that since the refusal of the British Government to subsidise a mail 
service by the Panama route, an offer had been made by a compan 
to run vessels for the colonial portion of the subsidy, but that he bh) 
declined the offer, as the veusels proposed for the line were not first- 
class in respect of speed. In this respect he was undoubtedly right. 
Our subsidy was voted for a mail service, and it would not be worth 
while to give it for any service which was so defective in want of 
speed as to make the route of litt!e use asa mail route. ‘Che vessels 
referred to are the surviving members of the fleet of the old General 
Screw Company, and some of them are familiar with Australian 
waters, having made passages to our ports under the mail contract 
that existed for a short time for a service via the Cape. Some of 
the vessels of this fleet have already gone the way of ull ships. The 
Prince was wrecked at Balaclava, the Croesus was burnt in the Gulf 
of Genoa, the Argo, perhaps the prettiest model of the whole, and 
celebratedas having made the quickest passage from Australia to Eng- 
land via Cape Horn, was wrecked off the coast of North America. Of 
the remainder of the fleet only one vessel, the Golden Fleece, was 
built expressly for the Australian trade; the others, the Indiana, the 
Calcutta, the Hydaspes, and the Queen of the South, were all built 
to run from England to India via the Cape of Good Hope. Since 
the company was, broken up the fleet has changed hands several 
times, and when not finding work in the transport service has been 
tried in several trades, but does not seem to have settled down to 
any fixed profitable career. Itis open, therefore, to an engagement 
on the Panama line, ‘‘ should sufficient éncouragement offer.” One 
reason why these steamers have not found suitable scope is, that 
they are neither mere auxiliary screws nor yet full-powered vessels. 
They were built at a time when it was thought that a medium style 
was must suitable, and when frequent stoppages for coal were 
allowed to make up for deficient bunker acct lation. Subsequent 
experience seems to have been adverse to this class of steamers. For 
all mail lines full-powered steamers are essential. Speed and regu- 
larity are impossible without the necessary price is paid to secure 
them. It is a costly system, because the consumption of fuel is 
large, and the displacement of a profitable cargo is also great, and 
proportionate subsidies are required to make these continuously rapid 
voyages pay. But in the present condition of mechanical science 
there is no alternative. For trading purposes steamers with auxiliary 
screws seem to find some scope. The repeated voyages of the Great 
Britain have shown that the ocean passage to Australia may be made 
with tolerable regularity in about sixty days, and home in about 
sixty-five. This isa sufficient improvement on the performances of 
sailing vessels to insure a pretty full passenger list. A second 
auxiliary screw steamer has recently been started on the line, and 
perhaps before long we shall have a regular monthly communication 
in this fashion. But in these auxiliary screw vessels it is necessary 
to keep the consumption of fuel down to the minimum, in order to 
leave room for profitable cargo. This difficulty will be overcome 
with increasing ease in proportion as mechanical ingenuity improves 
the structure of boiler furnaces. Great improvements have been 
made in this direction during the last few years, and greater improve- 
ments still may be looked fore 
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Tus invention, a communication to Mr. Henry, of 84, Fleet-street, 
relates to centrifugal pumps and to machines in which a wheel, 
drum, vessel, or apparatus rotating in a fixed casing is employed, and 
in which centrifugal action is exerted on fluid which is drawn up 
into it, travels through it, and is expelled from it. 

The invention relates principally to improvements on certain 
aquamotors and pumps for which Mr. Henry obtained « patent 
dated February 6th, 1862 (No. 316), and which, as well as the pre- 
sent invention, is based on the following law of mechanics :—That 
motive forces are to each other as the velocities they communicate 
to the same movable body in the same interval of time; and the 
improvements chiefly consist in applying this principle by arrang- 
ing and combining apparatus in such manner that water shall be 
caused to move very slowly through the wheel or drum from the 
axis (at which it is admitted) to the periphery (from which it is dis- 
charged), whatever its volume and velocity. For this purpose the 
delivery outlet or outlets through which the fluid is discharged 
from the wheel or drum are formed of very small sectional area in 
apo to the capacity of the wheel or drum, or, in other words, 
their sectional area is formed much smaller than the mean sectional 
area of the fluid channels. An improved aquamotor or pump is 
constructed according to this invention by causing a wheel or drum 
to revolve within a fixed casing, which fits closely round it but 
without actual contact. The fluid enters the drum or wheel at the 
ends, and escapes through a narrow annular or circumferential slot 
formed in its periphery, and leading through a corresponding slot in 
the casing iuto annular pipes or other receivers. The form of wheel 
or drum recommended in most cases is spherical or ellipsoidal (a 
figure generated by the revolution of an ellipsis round its minor 
axis), but it may be conical or of other external form. 

Figs. 1, 2, and 3 show a horizontal pump, aud Figs. 4, 5, and 6, a 
angel oe Fig. 1 is a longitudinal section on the line jf, jf, of 
Fig. 2, ig. 2 is a plan, and Fig. 3 side view ; Fig. 4, vertical section 
on line 9,9, of Fig. 5, Fig. 5 isa plan, Fig. 6 side view. 

A is the wheel or drum, consisting of a vessel (here shown as 
spherical), mounted on an axis A, and revolving in a fixed spherical 
casing B, which fits closely round the drum but does not come into 
frictional contact therewith. Fluid channels are formed in the drum 
by means of vanes, which are fitted to a boss on the axis H, and 
lead to the periphery of the drum. G" is a suction pipe, which 
divides into branch pipes, G, G!, which enters the drum A through 
openings formed in the ends or poles of the casing and drum. D, D, 
is a narrow slot or opening formed in the drum /, and extending 
round it; this opening leads into an opening of corresponding shape 
formed — it in the casing B (see view on enlarged scale, 
Fig. 9). These openings (which are ina plane at right angles to 
the axis H) communicate with a close receiver E, which extends 
round the casing B, and may be of any desirable form, but it is 
preferably a circular tube or torus. This receiver E communicates 
with pipes F. The water is drawn into the drum through the pi 
G1, G, G}, and after passing through the fluid channels,formed by the 
vanes is discharged through the slot D, D, into the receiver E, and 
thence through the pipes F to any desired point. The sectional 
area of the slot D is regulated according to the capacity of the 
drum. For exam le, in a drum A, of 12in. diameter, with a lift of 
60{t., the opening D may be jin. deep. 1 is the general framework. 
When the drum is cylindrical or of other form than spherical, the 
outlet is formed on similar principles, and either in the circum- 
ference, as in Figs. 1 and 4, or elsewhere at the end of the fluid 
channels. For high velocities and large quantities of water an 
ellipsoidal drum is preferred. When the apparatus is to form a 
suction pump and discharge into the open air, or when it is to form 
a force pump and —— into an air vessel, a drum of the form 
of a truncated cone or of straight or curved radiating pipes is pre- 
ferred, tho water being ejected from the receiver in the ordinary 
manner by pressure of air through pipes having their ends sub- 
merged in the water at the bottom of the air vessel ; and in these 
— a tight joint may be obtained at the junction of the suction 

ipe by fitting a packing, Figs. 10 and 11, and hereinafter described, 
n a@ box or socket T, formed at the end of the suction pipe, into 
which extends the end of the axis H, which is made hollow, so that 
the water is drawn in through it, and it has a stay across it carrying 
a pivot which turns in a step of the suction pipe, 
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A reduced area of outlet may be obtained as in Fig. 7 (section), in 
which a, 5, d,c, are the mouths of the fluid channels formed by 
portions of vanes a,b, and c, d, whereof the portions a, b, are 
evolvents of a very small circumference, and c, don arcs. These 
portions, a, 6, c, d, are at the ends of the larger or main portions, 
a, e, e, of the vanes, which take a wider curve, and are evolvents of 
a — circle; or they may be merely arcs of a circle or sections of 
@ spiral. 

In the pumps constructed according to this invention all parts of 
the drum’s delivery outlet are equidistant from the axis, in order 
that the water may exert equal and uniform pressure thereon ; for 
which purpose also it is brought to the delivery outlet faster than it 
can be discharged therefrom, the outlet being of such small area as 
compared with the area of the drum. The water discharged is pre- 
vented from returning along the sides of the casing to the suction 
pipe by the casing, which fits closely round the drum, or by using 
packing; and to prevent power being wasted on the surrounding 
water the drum works closely in its asing, and just sufficient pas- 
sage is left for the water to reach the receiver E. The water may 
be caused to acquire a —_ motion without disturbance by using 
vanes of the form shown in Fig. 8, and by admitting the water at 
the axis; for this reason, and also to obtain a reduced area of inlet, 
the suction pipe is divided into branches. To reduce the shock of 
the vanes against the water when admitted into the drum the vanes 
are recessed, as shown at c, c!, Figs. 1 and 4; and a small recess 2? 
is also formed in the vanes near the opening D, to keep the passage 
through that opening clear. The water, or each particle thereof, 
pursues a spiral path as it travels through the drum, owing to the two 
motions communicated to it, namely, its rotary and its centrifugal 
motion, wherefor a spiral vane may be used, its spiral curving in a 
direction opposite to that of the drumn’s rotation, or makinz a complete 
revolution from the boss to the periphery ; or the arc form of vane, 
Fig. 8, may be adopted, the convex surface of the vane starting tan- 
gential to the boss, as at a, and its concave surface terminating at 6, 
tangential to the slot or delivery opening D. The form of vanes, how- 
ever, does not materially affect the work of the machine, as the water 
travels slowly between them. Any number of vanes may be used in 
spherical and elliptical drums; two are sufficient for a spherical drum 
of Gin. diameter. Although the drum works so closely in its casing 
that the water cannot carry extraneous bodies between them nor 
return to the suction pipe, yet as additional precaution the edges of 
the inlet and outlet may be fitted with leather or other flexible 
rings, flanges, or lips z, Fig. 9, and which when forced back by 
the water close the space between the casing and drum, or a 
metallic packing, hereinafter described, may be used. The 
pumps are worked by a steam engine or other motor through a 
pulley J on an axis K, whence motion is transmitted by spur 
gear I, as in Figs. 1, 2, and 3, or bevel gear L, as in Figs. 4, 5, and 
6, to an axis M, carrying a pulley N, which drives a pulley O on 
the axis H. The peculiarity of this gearing consists in the use of 
a wood or cast iron pu!ley P between and in contact with the pulleys 
N and O, which prevents the axes M and H from being dragged 
together when the strap is tightened, and connects and strengthens 
the gearing, and assists in transmitting motion. Q is the axis of the 
— P. The axis H may be steadied by guides g, g', one of which g! 

orms a step for it in Fig. 4; i, k, Fig. 4, is a threaded rod set by a 
nut for adjusting the axis H; it passes through a gland j, and its 
end & bears against a steel ball on which the axis turns. R is an 
improved metallic packing, shown in section Figs. 1, 4, 10, which 
may be fitted in the suction pipe where the axis H enters; it 
consists of metal rings or washers R (four generally suffice), ground 
true, and driiled through to fit round the shaft H. In each ring are 
four oblong or oval slot slot holes equidistaut from each other and 
from the centre; their longer sides are straight and parallel. The 
four slots of each ring are cut in the same or parallel directions; 
against each ring a steel or brass spring w presses, one to each ring, 
so as to push it in the direction m, m!, of the slot’s length, that is, 
towards the axis H, so that each ring fits close round half thereof, 
and when the rings are arranged one over the other (round the axis) 
so that the slots of each lie transverse or obliquely to those of the 
ring next over it, as at m, m!, Fig. 11, a sufficiently tight packing 
will be obtained. T, Figs. 10 and 11, is a stuffing-box in which 
the rings R are fitted, and to the bottom of which are secured four 





pins or studs ¢, which pass through the slots, and about fit them 
breadthwise, so as to — the rings R from turning with the 
axis H; and Sis a gland screwed down on to the rings so as to keep 
them in place, both pins and gland allowing them their necessary 
play in the longitudinal direction of their slots. Fig. 11 is a plan of 
the box T, showing one ring with its pins ¢, and the respective 
positions of the four springs w. When the axis is horizontal its 
bearings may be so arranged that it may be adjusted in the drum 
without removing the latter from its casing. For this purp se a 
bearing U, Figs. 1, 12, 13, is used, formed of three conical pieces 
held together by a wedge 0, with two parallel and one bevelled side, 
and sliding in a groove or mortice iu the box T'. The axis may 
thus be adjusted by adjusting the conical pieces in their grooves in 
the box T? by nuts and screws working between lugs in each such 
piece. This bearing may be applied when the axis is vertical, and 
it is then fitted in the gland S instead of in a box T}, and the end of 
the axis opposite the pulley O may have a shoulder cast on it, and 
be adjusted by a pointed guide, such end and arrangements being 
enclosed in a stanch cover formed of a cylinder V bolted to a bell- 
shaped piece X, so that either V or X may be removed separately, 
the piece V being bolted to the box T’, and containing a nut to work 
the set screw of the axis. 

To prime the pump, water is injected at the top Y or by the force 
ipe; if air be expelled through Y, and is kept in the pump by a 
out valve at the lower part of the suction pipe to prevent it from 

stopping work in case of air beiug drawn into the suction pipe a 
reservoir W, Fig. 6, supplied with water by the force-pipe Z, may 
be used, its lower part holding sufficient water for priming; this 
may be effected in various ways, as, for example, if the pump be 
vertical 4 a pipe p, Figs, 4 and 6, leading from the reservoir to the 
top Y. Where this pipe p enters the reservoir W is a drop valve q, 
jointed at its upper end so as to close by its own weight ; and r, 
shown in dotted lines, Fig. 5, is a pipe which leads from the 
reservoir W to a part s at or below its level in the force pipe, whereby 
if the pump cease work its rotation is stopped or retarded till water 
passes from W into the drum through the pipe r, and expels the 
air, wbich will pass into the pipe p, lift the valve g, and escape 
through the reservoir W, 

Fig. 14 shows another (but self-acting) arrangement for this 
object, in which a valve seat a is tixed in a cylinder 6.attached to the 
suction pipe i atc; dis the valve capable of working up and down, 
and guided by a rod f, having a cylinder or piston e at its lower 
end, which works in a cylinder g, having at top a channel or open- 
ing, leading outside the valve box through a passage g'; the piston 
e only extends to just below the channel g, so that it opens it when 
the valve is depressed; the pipe g' is connected with the basin W 
by a pipe A, hence if air be drawn up through the suction pipe, 
the valve d would drop on its seat, and the piston e would open the 
channel g, and admit water from the reservoir W through the pipe 
g' into the suction pipe, whence it would rise to the drum, and expel 
the air until the pump tends to discharge more water than the pipe 
g' supplies, when the atmospheric presstre would raise the valve d 
and stem /, and cause its piston e to close the channel g, and shut off 
the flow of water from W to the suction pipe #. 





PARLIAMENT AND Rattway InteREsts.—Parliament does not care 
one straw for the vested interests of any company. Parliament 
burdens the railways with heavy taxes, imposes serious restrictions 
upon them, requires them to — postal and other services such 
as the Goveruments of no other country exact; and then, after the 
companies have struggled through their difficulties, and begin 
to pay a fair dividend, they are saddled with competing 
lines in all directions. Speculators are always found ready 
to project new railways, in the hope of their being eventu- 
ally taken up. There is a great show of inquiry, enormous 
costs are incurred, and the result is almost always the same; the 
duplicate lines are granted. When at length constructed, we know 
very well what follows. Traffic arrangements are entered into for 
the effectual prevention of competition ; increased rates are in many 
cases levied upon the public, for there are the working expenses of 
two series of lines to pay for instead of one, and, last of all, the 
dividends of both are reduced to a minimum.—Railway News. 
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TO CORRESPONDENTS. 


Notice.—A SPECIAL EpIt1ion of THE ENGINEER is 
published for FoRe1GN CrrcuLaTion. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 

A. B.—Mr. Porter's worl: on the Indicator is the best. 

AN OLD SUBSCRIBER.—7ry Molesworth's Pocket Book, published by Spon. 

Lrxauist.— We think there is a prejudice against Baglishmen in French 
workshops. 

A Youne ENGINEER.—For good steel we should use four-fifths the diameter of 
wrought iron. 

C. 8.— Traction Engines may be run whererer the justices of the county have 
not, with the Secretary of State, specially interdicted them. 

F. C.—L ad is not made more dense by hammering nor by concussion. The 
heat which may be imparted to it by striking is, however, infini e. 

W. S. (Watford).— We shall be happy to publish your views in the form of a 
letter, but not in the disconnected form in which they appear in your notes. 
A FitTER.—Advertising will not get you into the engine room of a steamer. 
Your best chance is in engaging in some factory in which marine engines 

are made. ; 

An ENGINEER.— Within moderate limits of pressure your 2}-in. journals 
would, at a given number of revolutions. consume twice the power in fric- 
tion as compared with 1}-in. journals. We never heard of square bearings. 


MEETINGS NEXT WEEK. 

INSTITUTION OF CivIL ENGINEERS.—Tuesday, February 2nd, at Eight p.m. 
Discussion upon Mr. Redman’s paper on “ The East Coast between the 
Thames and the Wash Estuaries.” 

SocieTY oF ENGINEERS.—Monday evening, Feb. 15th. Discussion on Mr. 
Nursey’s paper on “Fuel.” The chair will be taken at Seven o'clock pre- 
cisely. 

SocigtTy oF ARTs.— Wednesday, at & p.m. : ‘On Instantaneous Engraving 
upon Metal,” by Mons. E. Vial (illustrated with experiments),—Lecture 
at Three o’clock, Friday, Feb. 5th, Captain F. E. B, Beaumont, R.E., on 
“ Balloon Reconnaisance.” 

Royal Unirep Service Institution, Whitehall-yard.—Evening Meeting, 
Monday, the Ist February. The chair will be taken at half-past Eight pre- 
cisely. Capt. E. Gardiner Fishbourne, R.N., C.B., ‘‘ Naval Ordnance,” 
subject continued. 





Tue ENGINEER can be had, by order, from any newsagent wn town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance)/:— 

Half yearly including double number) lis. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill. All 
single advertisements from the country must be accompanied by stamps in 
payment. 

Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of TuB ENGINEER, 163, 
Strand, London, W.C. 
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IRON ARCHITECTURE. 


THE general advantages of iron, as a material of con- 
struction, need no recapitulation now. That iron has 
greater strength, durability, and adaptation to structure 
than stone, brick, or wood, is a truth rather of the nature 
of an axiom than one dependent upon demonstration. ‘That 
iron offers far greater facility than any other material for 
ornamentation and general architectural treatment is 
equally a truth, although not everywhere recognised as 
such. Iron, no doubt, requires “ styles” of its own, and 
these are not to be judged of by the attempts in the “ ferro 
vitreous” line in the conservatory at Chatsworth, the 
Crystal Palace, or the Flower Market, Covent Garden. 
The Berlin ornaments attest the susceptibility of surface 
of which free running irons are capable, and the richly 
decorated spandrils of new Westminster-bridge afford like 
illustrations on the great scale. The Coalbrookdale pro- 
ductions prove, too, that whatever may be done in bronze 
can be also repeated in iron, 

Bridge building in iron is indisputably cheaper than in 
stone, and on many accounts it is better. For considerable 
spans, except between high banks, the rise of a stone arch 
isa great objection in itself. Now if iron is preferable to 
Stone in bridges, it is so, also, in some respects, for other 
buildings. Iron may be more expensive than plain brick- 
work, but if anything like real ornament is to be attempted 
the metallic construction has the advantage. There are 
but few ornamented modern buildings in London, unless 
hideous chequering with coloured bricks, and dwarfed 
and shapeless Norman columns, are to pass for orna- 
ments. The splendid facial sculpture of the Grosvenor 
Hotel is as rare as it iscostly. All this and more, if more 
were required, might be easily managed in iron, even to 
the under-cutting of the foliage and salient features of 
the medallions, although as few “ false cores ” as possible 
are desirable in all castings. 

It is not so much, however, by cheapening costly and 
admirable external ornaments, az by the origination of 
new and appropriate styles that the application of iron to 
architectural purposes will be encouraged. ‘To one who 
has never seen a really noble building in iron—one equal in 
grandeur, although differing in style, from Messrs. Watts’ 
great Manchester warehouse—it isdifficult to explain exactly 
what metallic construction should be. It should be no 
reproduction of the early styles—least of all anything 
passing for Gothic, since the wall surface, in iron, should 
be small, and relieved by pilasters, leaving the larger 
spaces for windows. A picture dealer, in the Strand, has 
an iron shop-front which, from the pavement to the cornice, 
admits floods of light, although it is barren and unsatisfac- 
tory in appearance ; a result due solely to the want of 
taste and art in this direction on the part of the designer. 
The existing styles suitable with iron appear to be the 
later Italian and the Byzantine. The classic styles (espe- 
cially with “ attic” stories, which are contrivances wherein 
the cornice is dropped one story lower than it should 
be) would show poorly in metal. The Moorish style, for 
those who like it, would come out very well in iron. 
It is probable, however, that if progressive and sensible 
architects should turn their attention to the subject, most 
appropriate styles and combinations would be devised with 
which those intending to build could almost go direct to 


the iron founder. An eminent gas engineer is about erect- 
ing a princely residence, chiefly in iron and glass, near 
Bromley, and this may start into life a few of the gentlemen 
who are so diligently inflicting upon the public so many 
monstrosities in the so called Victorian style ; a style which, 
possibly, may disappear when the villanous bricks in which 
it is commonly executed have disintegrated into the 
gravelly clay and ash-heap siftings from which they were 
originally torrefied. 

Campbell’s upholstery warehouse, Jamaica-street, Glas- 
gow, has for some time exemplified, in a plain way, 
the adaptability of iron fronts to business premises. A 
finer, if not a larger, warehouse of the same material 
is now going up west of Jamaica-street, in the same 
city. The Glasgow Morning Journal says:—‘It is 
“ constructed, so far as regards its framework, from the 
* level of the street to the roof, entirely of iron. The front 
“wall is also constructed with iron uprights and beams, 
“ which are moulded and ornamented so as to form a com- 
“plete design, combining lightness of construction with 
“ great strength. The iron uprights of the front, with the 
“ other pillars, are carried on stone piers and foundations on 
“the sunk flat. The floors are constructed on a new prin- 
“ ciple, and effect a considerable saving in the height of 
“ each storey, being composed of beams made of malleable 
“jron and cast iron combined (patented by the contrac- 
“ tors), and crossed by a rolled iron joist 64 in. deep, and 
“placed 6ft. Gin. apart. On these joists, which have 
“ been manufactured by the Glagow Iron Company from a 
“‘ section made expressly for this building, is laid the floor- 
“ing, which is 24in. thick, firmly fixed down with iron 
“‘ screw-bolts, and cleaned on the ceiling or under side, and 
“‘ prepared for painting or varnishing. The usual materials 
‘in the construction of floors and ceilings have thus been 
“ set aside, and no lathing, plaster, or deafening is used. 
“ The building is prepared for warehouses and shops, and 
“is well lighted. The shops are provided in front with iron 
“shutters, which are also patented by the contractors. 
“ We have little doubt that, when all the advantages are 
“‘ taken into account, the use of iron in house building will 
“ make rapid progress. A most important saving of ground 
“ is effected by iron walls and pillars, and the cost is less 
“ thanthe usual materials, and will be still furtherdiminished 
“‘ when the necessary tools and machines have been adapted 
“ to what is for the present a new description of iron work.” 
The same kind of construction in iron has been long prac- 
tised in America, where it was first introduced, rather more 
than fifteen years ago, by James Bogardus. He overcame 
a great deal of opposition by erecting his own factory, four 
storeys high, in cast iron. ‘The foundations being brought 
to truth, cast iron beds, or castings the section of which 
forms three sides of a square, were Jaid upon them. These 
had raised surfaces at distances corresponding to the 
pillars to be set up, and these surfaces were truly 
planed, the ends of the beds being exactly squared in a 
lathe, and securely bolted together. Cast iron hollow 
pillars of any section preferred, squared with sunk 
panels, or circular and fluted, with capitals according to 
the storeys, were provided, all being truly squared to the 
same length for each storey. These had ears, too, at both 
ends, whereby they were bolted to the beds at the bottom, 
and to an entablature above, which, in turn, served as a 
bed for the next storey. in this way a whole front was 
carried up, four, five, six, or seven storeys high. The 
large rectangular spaces, formed by the pillars and en- 
tablatures, were made the sabjects of additional treat- 
ment, a favourite style being that of scmicircular-headed 
windows, with small, richly-formed columns at the sides ; 
as in the library of St. Mark’s at Venice. Of buildings 
of this cluss Messrs. Haughwout’s china and glass ware- 
house, on Broadway, New York, is one of the best 
examples, although it might, doubtless, be greatly 
improved upon. The “ Gilsey building,” six storeys high, 
also on Broadway, is less successful. Iron buildings of 
great size and handsome appearance can be counted by the 
dozen in New York, and were it not that that city is 
favoured with a great variety of the best building materials 
near at hand—including white marble, blue fine grained 
gneiss, buff sandstone, and another plentiful variety of 
a rich mahogany colour—the employment of cast iron, 
even at £7 a ton in the pig, would no doubt be more 
frequent. 

Some of our great iron companies would do well to erect 
handsome cast-iron buildings in London, serving, in part, as 
their own city offices, with chambers for letting. A 
proper taste once developed for this class of construction, 
- : impossible to say to what demand for iron it would 
ead. 

SURFACE CONDENSERS. 

Ir has often been asked how it was that the surface con- 
densers originally employed by Hall were not generally 
adopted. Many of those now employed with great success 
are made exactly as Hall made them in 1837, even to the 
brazed copper tubes and tape packings. ‘The answer is not 
difficult. ‘The saving of fuel by surface condensation, 
although considerable, is not large. It is the saving of the 
heat otherwise blown out to prevent the boilers from salting 
up. In the waters of the North Atlantic, where one-half 
ot the water fed into the boilers is blown out again, the 
loss in blowing off at 260 deg. is covered by an increased 
consumption of fuel equal to about one-sixth more than 
would be burnt if ordinarily pure water was used. In the 
tropics, where a larger quantity is blown off, say two-thirds, 
that of all the water fed in to the boilers, the loss of fuel 
is from 25 to 30 per cent. . Now, in 1837—40, when steam 
navigation was confined, chiefly, to the British coasts, the 
loss of one-sixth of the uel was not a sufficient considera- 
tion to induce steamship owners to adopt an invention 
of which the complete practicability was not generally 
admitted. Surface condensers then, as now, were costly 
also, and difficulties did arise in their use. ‘The same diffi- 
culties still present themselves, but we now know how to 
overcome them. ‘Thus the tubes of the earlier condensers 
soon became furred on the outside, from the impurities in 
the condensing water, and coated .on the inside with the 
grease brought over by the steam. The grease, too, col- 








lected in the boiler, and became converted into something 








like india-rubber, which settled, at last, upon the heatin 
surfaces, with the result of blistered crown plates as wal 
as a loss of heat. These evils are now averted by care in 
keeping the condensing tubes properly clean. It is only as 
one among several means of marine engine economy that 
surface condensation is now in favour. Seauks which have 
surface condensers generally have superheaters also, and 
expansion gear for expanding the steam perhaps five-fold. 
For low pressures, say 251b. and under, surface condensa- 
tion is by no means indispensable to the due effect of either 
superheating or expansion. For higher pressures, in sea- 
going steamers, surface condensation is, perhaps, necessary, 
as the amount of salting, with from 50 lb. to 100 1b. steam, 
would otherwise be excessive. 


We have not ascertained that Hall’s condensers were dis- 
carded because of the corrosion of the boilers in conjunction 
with which they were worked. In some cases, as we have 
heard, “ pitting” did make its appearance, but probably 
not to the extent to which corrosion has been observed in 
the boilers of steam vessels lately fitted with surface con- 
densers. This corrosion was so conspicuous, in the case of 
a number of ships supplied with new machinery only two 
or three years ago, that it was feared that it might become 
necessary to return to the use of the old injection condensers, 
‘Thus, in the case of the Montreal steamships, the boilers soon 
became corroded, as did also the boilers of a number of 
vessels fitted with surface condensers by Messrs. Jack and 
Co., of Liverpool. In other cases, on the contrary,—those, 
for instance, of the new ships of the Peninsular and 
Oriental Company,—it is understood that no difficulty has 
been experienced in this respect. Happily, in every case, 
it has been completely ascertained that corrosion is pre- 
vented by the presence of a little salt or lime in the water 
used, and that it is chiefly distilled water, agua pura, that 
gives trouble. The difficulty, indeed, had hardly made its 
appearance before a complete remedy was discovered. At 
the same time, however, there has been much discussion as 
to the real cause of the corrosion at first observed. ‘There 
were many who were disposed to attribute it to a galvanic 
action set up between the brass or copper tubes of the con- 
denser and the iron plates of the boiler. Yet, one would 
suppose, a like galvanic action would be set up between 
the brass tubes of the boiler itself and the iron plates form- 
ing its sides. Now, it has never been found that — galvanic 
action has proceeded from the presence of dissimilar metals 
in ordinary tubular boilers. In locomotives, for example, 
we have iron in the barrel and outer fire-box, copper in the 
inner fire-box and stay bolts, and brass in the tubes; yet, 
except in occasional instances of “ furrowing,” which does 
not appear to be at all referable to galvanic action, there is 
no corrosion. ‘There are land boilers also into which the 
feed water is sometimes pumped through a heater formed 
of copper pipes, yet there is no corrosion. ‘There is no 
corrosion of the iron boiling backs, with copper steam 
pipes within, now extensively employed by brewers 
and distillers. We may add, too, that, despite the original 
prejudices of some brewers, and the still cherished pre- 
judices of many others, galvano-electric currents may be 
passed ad infinitum through a barrel of beer without the 
slightest perceptible effect upon its flavour or its quality in 
other respects. ©n the other hand, it has been observed 
that, in sugar refineries, where the steam is condensed 
between the cast iron surfaces of the heating pans, and 
returned, as distilled water, to iron boilers, these are 
corroded, exactly as if copper or brass surface condensers 
had been employed. And, generally, it has been found 
that very pure water, however produced, attacks and dis- 
solves many metals with which it may be placed in con- 
tact. ‘The action of pure water upon lead pipes is very 
energetic, but where a small proportion of lime is present 
lead is no longer soluble in water. Thus a solution of 
acetate of lead, if added to pure water, causes no change 
in its appearance ; but if the same solution beadded to hard 
water, the lead is immediately precipitated in a cloud 
form, and, after complete subsidence, the water throug 
which it has descended may be drank without injury. 
Peaty water, or any kind of water containing much organic 


matter, is still worse than pure water, because the organic 


matter is decomposed, with the formation of corrosive 
nitrates. ‘This, however, does not take place where surface 
condensers are employed. A theory hus been entertained 
that the grease employed in marine engines may, by being 
carried over or through a copper or brass surface con- 
denser, and thence into the boiler, cause corrosion in 
consequence of certain acids in the grease itself. It is 
certain, however, that where the grease is put at once 
into the boiler, it does not cause corrosion, and in the 
case of Hall’s earlier condensers, the chief effect attribut- 
able to the grease carried over was the formation of a 
thick gluey substance in the boiler, a substance which 
settled down upon the plates, and thus, by preventing the 
proper transmission of heat, caused burning or blistering 
of the iron. 

The whole difficulty, which has been experienced in 
cases where surface condensers have been used—at least 
the evil of corrosion—appears to be clearly attributable, 
on chemical grounds, as it is also referable from observa- 
tion, to the solvent power of very pure water, however 
produced. Let a few gallons of distilled water be placed 
in an iron vessel, and, after a time, the addition of a little 
prussiate of potash will turn the contents into ink of a 
deep prussian blue colour; or if gallic acid be added in- 
stead of prussiate of potash, the water will become as 
black as sweetened water when sulphuric acid is added. 
In the same way, if pure water be allowed to stand in a 
leaden vessel, it will so dissolve the latter that, after a 
time, although the water may have continued perfectly 
clear in appearance, the addition of a solution of bichro- 
mate of potash will precipitate it in a milky deposit to the 
bottom, So far, therefore, from perfectly pure water being 
advantageous for the purpose of steam boilers, it is posi- 
tively hurtful. The surface condenser is in fault only in so 
far that it produces pure water, and the corrective neces- 
sary consists simply in the addition of a little impurity. 
It is, of course, also probable that the solvent power of 
pure water is greater at the elevated temperatures at 
which steam is produced in boilers than when cold. 
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Pieces of chalk, as well as ca 
put into boilers working in connection with surface 
condensers, but it did not appear that the corrosive 
action was thus checked. It is to be remembered, 
however, that chalk (carbonate of lime) is soluble in 
water only where the latter already contains free car- 
bonie acid, which cannot be the case with boiler water 
for some time worked through a surface condenser. The 
presence of carbonic acid permits of the absorption of the 
chalk in the form of soluble bi-carbonate of lime. Instead, 
therefore, of adding chalk, which did no good, the addition 
of a solution of bi-carbonate of lime, in the cases just 
referred to, would have ctiectually neutralised the solvent 
power of the otherwise pure water. Very pure water, after 


exposure to the air, always contains free carbonic acid, and | 


in this case the addition of chalk would effectually change 
the character «f the water from soft to hard. Mr. Rams- 
hottom, of the London and North-Western Railway, has 
found that very pure water from the streams between 
Mauchester and Huddersfield causes nearly the same 
corrosion of his locomotive boilers as has been observed in 
the case of marine boilers worked with surface condensers. 
Mr. Ramsbottom has cured the evil by placing carbonate of 
lime in his water tanks. ‘This is dissolved, and taken up 
as a bi-carbonate, simply from the presence of free 
carbonic acid in the water, an acid which boiler 
water, for some time worked through a surface con- 
denser, no longer retains. But so great is the mutual 
affinity of carbon and lime that, if to “hard” water a 


solution of pure lime be added, the extra dose of carbonic | 


acid, whereby the lime originally in the water was sus- 
pended as a soluble bi-carbonate, forsakes it for the fresh 
lime, the result being that a// the carbonic acid is combined 
in an insoluble carbonate of lime, which settles to the 


bottom, leaving the water pure, until it shall again have | 


ab-orbed carbonic acid from the itmosphere. ‘The purifi- 
cation of * hard” or * limey ” water, by the addition of lime, 
forms the chemical paradox originally proposed by Dr. 
Clark of Aberdeen, and we have just given the rationa/e of 
the action which goes on. 

Inthe case of surface condensersallinjury to marine boilers 
will be preventid by the occasional addition of a solution of 


bi-carbonate of lime, but the introduction of a little sea | 


water is also found tocflect the same service. ‘The latter 
is, of course, the most convenient at sea, and this remedy 
for corrosion of the boilers is a specific. For land boilers, 
working with surface condensers, the occasional use of 
the bi-carbonate solution will be found equally ser- 
viceable. 


Mr. Uenpenson, of the firm of Henderson and Dimmoes, Coat- 
bridge, hus purchased the Gartness Ironworks, Airdrie, for the sum 
of £1,800, and intends to place them in active operation as soon as 
the necessary repairs can be effected. 


Frencu Inon.—As regards the French iron trade we may note 
that the house of Wendel bas just concluded a heavy contract for 
rails for America. This fact shows the importance of French in- 
dustrials not continuing themselves (as they have been too much in 
the habit of doing) to the French market only, since they must com- 
pete with England and Belgium for the important contracts now 
being concluded by all European countries. That Freuch establish- 
ments can do this if they,chose, as is shown by the policy adopted by 
M. de Wendel, who has just concluded two contracts on foreign 
account. Taker as a whole, however, the French iron trade con- 
tinues to display little auimation, and the year which has just 
elapsed must be added to the period of calm and depression which it 
has been traversing since 1856. The market has since that year 
been siruck with a kind of a‘ony, and every time when there 
appeared symptoms of a slight ri-e the amelioration has quickly 
vanished, and with it the gleam of hope. Work has, nevertheless, 
not slackeved ; on the contrary, it has further developed itself, the 
production having not ceased to increase for the last eight years. 
‘Thus a recent offivial document shows that in 1863 there were pro- 
duced ip France 280,000 tons of wood-made pig, and about 900,000 
tons of pig fabricated with mineral combustible, or with a mixture 
of two combustibles, the combined total of 1,180,000 tons thus dis- 
closed being ap augmentation of 127,000 tens on the corres: nding 
total of 1862, The production of iron has not idiowel less 
marked progress, having amounted last year to 76,800 tons of iron 
made with wood, 22.700 tous of iron made with two combustibles, 
and 606 000 tous of iron made with mineral combustible, being an 
aggregate of 715,000 tons. or 5,000 tons more than in 1862. ‘This 
fabrication has been run off, but only slowly from day to day, and 
offen at reduced rates Internal competition has increased with the 
development given to works, and fears have arisen that the wants of 
French consumption should be now below the means of production. 
What has happened during the last four months is well calculated 
to give rise to these apprebeusions. Thus a rise of £2 and 16s. 


per ton has been established in England and Belgium, and | 


when the French ironmasters have timidly sought to follow 


this movement a rise of 8s. has not been sustained, but prices | 


have fallen to their old level. Notwithstanding the dearness 
of iron in France and Belgium, a considerable current of business in 
those countries and the rise in England have consolidated themselves 
ip such @ manner that producers are making a further augmentation 
in their terms, so that in four months the price of iron will probably 
have advanced £2 10s. per ton. A marked proof of the abundance 
of oyders in England is afforded by the fact that Belgian houses bave 
been treating for lots of rails and iron on account of E yglish firms, 
Is it possible that the French market should remain impissive before 
such facts? A reply appears justified in the negative, and a rise 
will no doubt forcibly occur unless political complications oceur to 
prevent it. If 1863 was not, then, a fortunate year for French 
metallurgy, it appears likely that 1864 presents itself under better 
auspices. It is remarked that, as in England so in France, there 
apprars to be periodical fluctuations of prices in the iron trade, a 
period of prosperity being succeeded by one of depression, and vice 
versa, Thus in 1826 rolled iron from wood-made pig was worth 
424 per ton in the Paris market. Between 1826 and 1833, which 
was a period of dullness, iron fell to £14 8s. per ton. From 1834 to 
1856, iron went up, rising to £17 12s. per ton. From 1836 to 1844, 
there was another fall, and prices descended £11 4s, per ton 
nest three years, from 144 to 1847, formed a rising period irons 
£16 in 1846 and £16 8s. per ton in 1847. From 1847 to 
1502 there was renewed depression, won standing at £9 4s. per tou 


Atfarnlpg 


in 1802. From 183 to 1800 prices rose, iron being worth £16 16s. 
per ton in 1890, aud maintaining itself at £16 8s. and £16 per ton 
in 1856. According to the chronological order indicated by the 


capitulation, the fourth period of depression—-from 1856 to 1863— 
should now have terminated, and high prices should be hoped aad 
looked for unul 1866. But after all, in such a matter as this the past 
affords little or no guide as to the future. There is little or no varia- 
fon In prices to report at St. Dizier. Refining pig is quoted—with- 


out, bowever, much business—at £4 16s. per ton, while iron remains | 


at its former quotation of £9 4s. per ton for rolled and £10 8s. to 
£10 12s. per ton for beaten, ‘Thus far, then, the amelioration which 
has appeared elsewhere in prices still deserts the French market,— 
Colliery Guardian, 


rbonate of soda, have been 


The | 


| STRENGTH OF SMALL SPAN RAILWAY 
| BRIDGEs. 


In calculating the strength of small span railway bridges, it must 
| always be borne in mind that they will have a greater load, per foot 
| lineal, to support thau a large span bridge; and we must not simply 
| take the usual allowance of 1-5 tons per foot lineal (for a single line 
| of rails) as the greatest moving load. For instance—place a locomotive 
| on a bridge of, say, 7ft. span, with the driving wheels in the centre, 
having a load of 14 tons on them, this will be equal to a distributed 
load of 28 tons, and, therefore, equal to 4 tons per foot lineal. We must 
| consider the span to be the distance from centre to centre of the 
bearing surface of the ends of the girders on the abutments. In the 
following calculated loads per foot lineal, the weight of the bridge 
| itself is not included ; it must, therefore, be added to the moving or 
| —— load in making the calculation of the strength of the 
girder 


A bridge of 32ft. span, having a locomotive placed in a position 
to give the greatest strain, thus— 
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will be equal to a load in the centre of 24 tons, very nearly, and 
equal to 1 5 tons per foot lineal. No other position of the locomotive 
will give a greater load per foot lineal on this span. If the span is 
increased, the load per foot will decrease slightly; therefore, we 
may take 1-5 tons per foot lineal as the greatest moving load that 
cau ever come on bridges of 32ft. span and upwards, for a single 
line of railway on which locomotives run of the above dimensions 
and weights on the wheels. Decrease the above span to 3vft., and 
we shall have a load on the bridge equal to 1:55 tons per foot lineal, 
with the locomotive in the samo position. With 2s{t. span, under 
the same conditions, the load will be equal to 16 tons per foot 
liueal, the moving load per foot lineal increasing rapidly as the 
| lengths of the spans decrease, as the following tables will show :— 

Greatest moving load on 32 feet span 1:50 tons per foot lineal. 


| 
| 
| 
| 
| 
| 


| ” ” 30 9 = 1°55 ” ” 
| ” ” 28 ” = 160 ” ” 
| ” ” 26 ” = 1:66 ” ” 
” ” 24 ” = 173 ” ” 
” ” 22 ” = 179 ” ” 
mn ~ 20 - = 183 ” ” 
” ” 18 ” = 18 ” ” 


| With a 16-ft. span bridge, single line, the position of the locomo- 
tive must be altered to give the greatest strain, thus— 
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The wheels with the heaviest weight must be placed in the centre 
of the span, as this position will now give the greatest weight per 
foot lineal :— 





Greatest moving load on 16 feet span = 1-94 tons per foot lineal. 
” ” 14 ” = 2°00 ” ” 
” ” 12 ” = 2-25 ” ” 
” ” 11 ” = 250 ” ” 
” ” 10 ” = 2:80 ” ” 
” ” 9 ” = d11 ” ” 
” ” 8 ” = 3°50 ” ” 
” ” 7 ” - 4:00 ” ” 
” ” 6 ” ail 4°66 ” ” 
” ” 5 ” = 5°60 ” ” 
” ” 4 ” = 700 ” ” 


If the locomotives vary in size and weight, the load per foot lineal 
will also vary accordingly. Therefore, in making bridges of small 
spans, the locomotives must be taken into account in making the 
calculations of the strengths. This is not often done by many 
engineers, who often simply take the usual 1:5 tons for bridges of 
any span. 

The following formula for calculating the strengths of built 
wrought iron plate girders is very simple :— 

Let w = distributed moving load. 

f weight of bridge. 


aes ’ 
o ae length of girder, or distance between centres of bearings, 
in feet. 
» d= depth of girder in feet. 
»» 2 == number of square inches, sectional area of botton flange: 
the strain on the metal to be 5 tons per square inch, 
; which is a safe load. 
w+) _ are 
= wt ws = x = number of square inches in the bottom flange. 


— Building News. 





PACKING STEAM PISTONS. 


Economy in fuel, saving in repairs, in short, increased duty gene- 
rally, results from well-packed steam pistona. Erroneous views 
respecting the performance of this may prevail among engineers ; 
| it is thought necessary to use great force to insert the springs; the 

springs themselves have set screws iu them, they are tremendously 
thick and heavy, entirely disproportionate to the work, and, in most 
cases, not what they should be. The surface of a steam cylinder is 
one of the most critical or nice points of the engine ; when it is once 
ruined heavy expenses are incurred in renewing it; and, since it 
ean only be injured by gross carelessness, it behoves every engineer 
at all anxious for his reputation to be sure that he does not omit any 
portion of his duty toward it. 

When the piston has been removed from the cylinder from 
any cause, the utmost care should be observed in replacing it. 
Not only should the rings themselves be chalked before the 
follower* is removed, so that they may occupy the same place in the 
cylinder, but every minute speck of dust and the little concreted 
balls of tallow and sediment which collect like shot in the inside of 
the piston, should be taken out and the scale scraped off. Some- 
times the heat and tallow combined causes a thick heavy deposit to 
appear on all parts inside the follower; all this matter should be 
removed and the piston rendered as clean as it came from the shop, 
if possible. When the rings are inserted they should be wiped with 
something clean and soft, so that there can be vo possibility of dirt 
or grit adhering tothem. ‘he pi-ton should be put in its place, and, 
if it belongs to a horizontal engine, the rod packed ; in a vertical cylin- 
der this is not possible. When the piston is carefully centred by 
means of inside calipers, the ringsshould be pushed in by hand, and 
the springs (properly “ set”) driven in with a tap of the hammer 
handle. In horizontal engines the weight of the piston must be 
| compensated for by extra strong springs or blocks of wood; but if 

the cylinder is true, and has been well taken care of, the springs cor- 
rect in proportion and the rings of a proper thickness, the piston 
will be perfectly steam-tight and easy working, with the packing 
set out as described. An immense pressure is exerted on the interior 
of the cylinder by stout springs, and friction is generated to an 
alarming degree. 
| Let any engineer take one of the springs usually employed in 
| horizoutal engines, and place weights upon it, and see how much it 
requires to deflect the centre one-sixteeuth of an inch; he will then 
have some new ideas about the friction of the packing in an impro- 
perly-packed cylinder. The barbarism and absurdity of using set 
screws in packing is too manifest tocall for criticism ; such devices 








* The ** Junk ring,” as it is known here.—Ep, E, 





are not springs. they are small jack screws, and have no more elas- 
ticity than a solid block of iron. We once saw an ignorant engi- 
neer take an oak stave, as heavy as a stick of cord wood, and batter 
on the end of the piston so as to drive it, the packing aud springs 
(which he had previously inserted on a floor to save time), into the 
cylinder; it is not necessary to remind sensible men that such a 
course as this is simply that of a blockhead, The packing of a 
steam piston should be examined once a month, at least, to see that 
the springs have not set or relaxed, and that everything works well; 
well; if the rings are too slack edgeways the follower must ba 
‘‘ skinned” over in a lathe, so as to bring the surface of it and the 
packing in contact again. Much care should be taken that the 
follower does not bind the rings tightly. When the bolts in it are 
screwed up hard, the rings should be so fitted that they will slide 
in and out with a strong pressure of the hand; then the packing 
will perform its functions properly. Much more space might be 
devoted to this subject than we have at our disposal at present, and 
we may recur to it atan early day.—Scientific American, 





MARINE BOILERS, 


In situations where coal is abundant, economy in its use is re- 
garded as a very secondary consideration. Engines may be found 
in the mining districts using 30 lb. per horse per hour. The fuel 
burned is slack—that is to say, it consists of small lumps, inter- 
mixed with those which are smaller, and partakes very little indeed 
of the nature of that peculiarly small coal known in London and its 
vicinity by the same name. Au admixture of earth and slates is met 
with now and then, it is true; but that deteriorates very little from 
the good qualities of the fuel. Slack, such as this, is supplied at 
at about 2s. 6d. per ton, at a distance from two or three miles from 
the pit’s mouth. What it costs when first brought “to grass,” we 
cannot say ; doubtless, something very much less. The coal bill for 
a pumping engine is usually moderate enough to be passed over 
without notice in the Black Country, as aconsequence; and it is not 
surprising that so long as a steam eugine does the work it is intended 
to do, little regard is had in such districts for its consumption of 
fuel. Again, at ironworks, the waste heat from the blast furnaces 
is usually sufficient to supply enough, and more than enough, of 
steam to drive the machinery. Saws to cut red-hot iron. driven by 
wlopiles similar to Hero's, or steam turbines, such as those made by 
the North Moor Foundry Company, are habitual. The waste of 
steam is enormous. It may ju-t as well be wasted in a turbine, or 
an imperfect engine, as allowed to roar away from a legion of safety 
valves. In the one case it does some service; in the othe: it is 
only a source of danger and annoyance. As to economy in its use, 
that is never for a moment thought of. 

As we remove further and further, however, from those sub- 
terranean veins which minister directly to the wealth of Britain, 
we find more and more regard held for the principles of steam 
engineering, and a greater and greater appreciation of the benefits 
to be derived from their correct application in practice. We kuow 
what a stimulus to exertion the want of, or rather the dire famine 
for, coal in Cornwall gave to the engineers of that county. At one 
time, the Cornish engine set an example of economy to the worlde 
Neither in Cornwall nor in any other region within our shore, 
does coal possess as much value as when it is fairly set afloat, stored 
in the bunkers of an oeean steamship. In the Navy its pecuniary 
value but poorly represents its real worth ; and economy in its use 
is more desirable, from the ability which it confers of remaining a 
considerable time at sea, than because of any monetary saving to 
be effected. In our great steamship liues, the case is different. Not 
ouly is it desirable to saye coal, because of the increased freight 
space obtained, but because of its excessive price on foreign stati ons 
as well. The Royal Mail Company, for example, pay some £2 10s. 
for every ton of coal put on board their ships elsewhere than ina 
British port. It is easy to see how necessary care in its use becomes 
under such circumstances. Voyages on a particular route are all 
made in nearly the same period. A merchant steamship is not ex- 
pected to remain at sea many days over her stated time ; aud, there- 
fore, its value in money and tounage is the only value we cau pro- 
perly attach to coal used on board her, Assome of our great ocean 
companies cannot state the amount of their fuel bill for each year 
without employing six places of figures, it is very obvious that 
economy is rather a consideration; and, accordingly, we find that 
our mercantile marine bas usually taken the lead in the adoption of 
every expedient which tends to the reduction of the quantity of fuel 
requisite for the evolution of a given power. 

The good qualities of a marine boiler depend on matters of detail, 
which it is rather difficult to individualise. ‘Che area of the grate, 
the quautity of heating surface, the amount of steam room—all play 
an important part, but yet a part which is as nothing compared to 
their arrangement and proportion the one to the other. The 
economy and efficiency of any builer are two distinct things, which 
may or may not bear a close relation to each other. A locomotive 
boiler, burning but 8 |b. of or 10 1b.jcoal per square foot of grate per hour 
might be very economical, aud yet be very inefficient at the same 
time for all the purposes which it ought properly to fulfil. Few 
locomotives evaporate more than 7 lb, of water for each pound of 
coal burned within their fire-boxes per hour. A good Cornish 
boiler, with slow combustion, will convert as much as 10 1b into 
steam. The production of the requisite quantity of steam is 
extremely rapid in the one case, extremely tardy in the other. The 
Cornish boiler is only efficient because of its great size and weight; 
characteristics which render it utterly unfit to miuister to the pur- 
poses of locomotion. Economy of fuel is to be had in more ways 
than one; the use of steam being quite distinct from its generation. 
A good engine may give very fair results with even a bad boiler; 
and a bad engine may get on very creditably, provided the generator 
which supplies it with steam possesses more than the average 
amount of good qualities: on the union of that which is best in both 
depends the high economical result. Nevertheless, it is often not only 
advisable, but absolutely necessary, to sacrifice many things, good 
in themselves, in order to attain others yet more desirable. The 
marine boiler may be taken as an instance: its shape is regulated 
to a great extent by circumstances, which have no relation whatever 
to its steaming powers, while its dimensions are in nearly all cases 
limited to the available space on board ship at the disposal of the 
engineer. Under :hese conditions it is not wonderful that a form 
or pattern of marine bviler has become almost universal in its adop- 
tion with us; the rectangular shape, the long narrow grate, the 
return flues, may be met with in almost every steamship which sails 
from a British port. The now old-fashioned flue boiler, properly 80 
called, is, it is true, met with commonly enough still; but the 
external form of this so nearly resembles that of the tubular boiler, 
that we may consider one general type as being by cunsent deemed 
most suitable for a place on board ship. ; 

If we exclude the adoption of the locomotive pattern of boiler, 
which possesses some qualities poiuting it out as admirably suited to 
marine service, it remains doubtful if any other important change 
in external form will become popular in our mercantile marine— 
indeed, we do not see the want for such a change. High pressure 
steam, if not generated within a fire-box boiler of the kind met 
with on our railways, must be raised in boilers built up of a number 
of tubes or stayed chambers, forming one whole, and there is nO 
valid objection to the form of the entire structure assimilating more 
or less nearly to that of the boilers at present in use. These last, a5 
a rule, answer their purpose pretty well; and the defects in our 
machinery lie far more in the methods employed for using than 
generating steam. Perhaps the most common error committed is 
that of so designing boilers, that, while regard is had for economy 
of fuel, no care whatever is exercised to maintain their efficiency. 
Hard firing follows as a matter of course, and waste instead © 
saving is the result’ In order that a few pints more of water may 
be evaporated per pound of coal burned, grate and furnace area 18 
reduced, in order that heating surface may be extended, and the 
heat better absorbed from the escaping gases. If the vessel fails to 
attain the required speed, the furnaces are filled beyond their proper 
capacity; imperfect combustion ensues; and the very means 








THE ENGINEER 





Jan. 29, 1864. 





intended to produce economy conduce to the most opposite results. 
A couple of boilers more put on, board might overcome the objec- 
tion. Most shipowners would consider the remedy worse than the 
disease, however. The best marine boiler is not that alone which 
burns least fuel, but that which can produce most steam in a certain 
time, weighs Jeast, and evaporates a fair quantity of water per 
pound of coal, ee 

The quantity of heat actually communicated to the water within 
a boiler, in a given time, is the direct measure of its steaming powers. 
Now, it by no means follows as a matter of course that this should 
be measured, in turn, by the quantity of coal consumed. There are 
two or three points deserving of careful attention in considering this 
question. Care must be taken to secure the necessary conditions 
both without and within the boiler; we use the words “ without” 
and “within” in rather a peculiar sense. The furnaces and flues 
are, it is true,inside as regards the external superficies of the 
geverator, but they are outside as regards the water and steam space; 
within, then, the paramount object must be to secure a good circula~ 
tion of the water, in order that the heated metal may never be out of 
contact with it for a moment. Steam possesses a very powerful 
tendency to cling to vertical surfaces. A constant moderate current 
of water is the best possible means of removing it. Ample water 
spaces are thusa desideratum to be obtained, even at the expense of 
a certain amount of heatiug surface. Flues are seldom or never put 
too closely together in the marine boiler ; and there is little fault to 
be found with the arrangement generally adopted. We wish we 
could say as much of the water spaces between furnaces, which are 
frequeutly reduced to the very limit where safety ends and danger 
commences ; not only is economy, butjefliciency, sacrificed. Furnace 
plates get burned, come down, leak, and do all manuer of objection- 
able things, as a consequence of a disregard for that common sense 
rule which tells us that a heated plate should always be covered 
with water enough to keep that heat from becoming excessive 
aud injurious. Ample water spaces conduce powerfully to the pro- 
duction of dry steam; and, were it for no other reason than this, 
their use is extremely desirable. 

The relation between the area of the flues and of the grate surface 
is a matter of vital importance, in which our present practice is 
very defective. As arule all marine boilers have too many flues. 
They tower up row upon row from the very crowns of the furnaces, 
taking up space invaluable for other purposes. It is by no means 
an easy thing to get the products of combustion equally diffused 
through all the flues of a boiler in their passage to the smoke stack. 
They will, whether we like it or not, take the shortest way to the | 
uptake; and, setting aside the very peculiar eddies which manifest 
themselves in some boilers, we are certain to find that the gases | 
desert some of the tubes, wholly or partially, in favour of others. 
The ouly means of preventing this lies in making their area so con- 
tracted in proportion to the aggregate spaces between the grate bars, 
that all the air entering under the influence of the draught cannot 
escape without permeating each and every one of them. What this 
proportion should be, is hardly so well settled as we could desire. 
It apyparently lies between one-seventh and one-eighth. In order to 
secure a large number of tubes, a great proportion of which are 
practically useless, we tind, every now and then, furnaces so reduced 
in height that perfect combustion is practically out of the question. 
The deeper a furnace is the better, that is the higher the crown 
plate is from the bars the better the opportunity for burning the 
ascending gases. Locomotive fire-boxes bave been made as much | 
as dit. din. deep, with advantage for burning coal spread rather 
thinly, too, on a large grate. ‘The distance between the grate bars | 
aud crown plate of a marine boiler furnace should never be less 
anywhere than 20in.; 30in. would probably be better. This would 
be tantamount in mauy cases to the suppression of, at least, two 
rows of tubes, but the increased steaming powers of the boiler, and the 
more perfect combustion of the fuel, wou!d leave no room for regret 
at their loss. A roomy combustion chamber at the back, or furnace 
up-tuke, as it is sometimes termed, is always of value; and tubes 
might often be shortened 3in. or 4in. with advantage in order to | 
obtain it. Flame once produced in quantity here will, under the | 
influence of a strong draught, find its way for dft. or 6ft. into a 3in. | 
tube ; whereas, if space is not afforded for the ignition of the gases 
before they enter the tubes, they escape to the chimney, carrying 
carbon with them in suspension, and pour forth as a volume of black 
smoke, hanging for hours athwart the sky. Unless a fire-box is 
roomy and lofty, it is absurd to speak of admitting air above the 
burping fuel. Sha'low furnaces are usually packed as full as they 
can hold, and combustion must be, to the last degree, imperfect.— 
Mechanics’ Magazine. 











THE GANGES CANAL. 

it has been often remarked that no great public buildings, no 
tempies, or palaces, or tombs, have marked in India the period of 
British rule. To other dynasties are due all the remnants of art in 
the country—the Tajmahal, Humayon’s tomb, or the dismantied 
palaces of Delhi and Lucknow. The remark is true, and yet but 
half the truth; for if we have not attended to art, it is because 
British capital and enterprise have been expended on a far more | 
noble field. In place of erecting piles of worthless brick and mortar, 
or marble, they have developed the productive resources of the 
country to an extent that our semi-barbarous predecessors have 
never dreamt of, and have fertilised whole provinces to the benefit of 
starving millions which had been left by their native masters to 
ruin, desolation, and misery. 

Foremost amongst these useful works to which Englishmen may 
turn with a just pride isthe Ganges Canal. We fear that but little 
is known heré of this or the many similar great works which are 
scattered over our vast Eastern empire. It may not, therefore, be 
unluteresting to our readers to notice a few facts connected with the 
Ganges Canal, and, in the brief limits of an article, to show its objects 
and uses. 

‘The operations of the canal are confined to the narrow strip of 
country lying between the Jumna and the Ganges. At Hurdwar it 
receives the waters of the latter river, which it spreads through 
innumerable channels, over the whole country, and finally returns to 
the Ganges at Cawnpore, and to the Jumna a litule below Calpee. The 
upper portion of this tract, at the commencement of the last season. 
is thus described by Jacquemont :—*“ The country which I had left 
two days before verdant and smiling had become covered with dust; 
in a week the herbage will be entirely withered, and the trees have 
already an uniformly dull hue. Very near objects appear through 
the dusty air as if by the false and lurid light of the sun penetrating 
through storm clouds, and also seem nearer than they actually are; 
but at no great.distance their outlines are quite effaced.” It may 
be well understood what a desolate widerness such a country becomes 
when the usual supply of water, furnished by the annual rains, is 
withheld or delayed. Such events are not rare, and the result is ruin 
to the cultivator, and starvation to the inhabitants. And yet, 
when well watered, this country becomes the very garden of the 
roducing abundantly wheat,§barley, oats, millet, peas, vetch, 
lensils, mustard and rape as oil seeds, carrot, coriander, 
tobacco, flax, safflower, succary, all the esculent vegetables 

pe, he mp, rice, colton, aud indigo. So productive is the 
F portion, that Vou Orlich describes it, early in March, as “a 
less garden, in which sugar-cane, indigo, cottou, poppy, wheat, 
» and many vegetables flourish. 
aes inds, and bananas, overshadow village pagodas, mio- ques, and 
tanks, and give au ever-varying beauty to the landscape.” | 
+o retain this tract in a fertile state, while largely increasing its 
ductive resources, and to render it secure against the ruin that } 
ollows a dry season, are the main objects of the Ganges Canal, } 
/ hat itis already rapidly accomplishing these objects, aud promises a 
iuture of unparalleled success, we think no one can doubt, who will 
taxe the pains to peruse the last report on this canal, published in 
the records of the Government of India, by Col. Turnbull, the 
Superintendent- General of Irrigation. 

It would appear that, to April 1861, 520 miles of the main canal 
were completed, and 1,542 miles of rajbuhas; in all, over 2,000 
miles, at a total cost of (1,87,48,279 Reg, or nearly two millions 
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sterling; while the yalue of the crops produced by the canal: 
during 1869-61, are estimated at over a million and a half sterling- 
Five hundred and thirty-six square miles of land have been irri- 
gated, by which 3,483 villages have been benefited, and food has 
been produced capable of affording a sufficiency to 1,612,965 men, 
women, and children for a year. The actual quantity of edibles 
grown, in the year under notice, amounted to 4,838,899 maunds. 
The effect of this quantity of food thrown into the famine districts 
has been estimated to have saved overa million and a half of human 
beings from starvation, while at the same time fodder has been pro- 
duced sufficient to keep alive he cattle of the districts through 
which the canal had passed. Further, that it had caused a circula- 
tion of coin to the amount of not less than 120 lakhs of rupees, or 
£1,200,000 sterling, and that probably it had saved the Government 
from making remissions for land revenue to the amount of eighteer 
or twenty lakhs of rupees, while it could not fail to have produced a 
very beueficial effect on the minds of the people who were thus 
saved from starvation and misery, and tended to make them happy 
and contented. 

The cost of maintenance and repairs during the same period has 
been 4,17,060 Rs., while the direct revenne has amounted to 
6,45,145 Rs. This fact is very encouraging, as it wou!d appear that 
this is the first year in which the canal has paid its own expenses of 
maintenance and repairs, leaving a surplus of 2,28,055 Rs. It is 
confidently anticipated that this is Lut the beginning, and that in a 
very few years, not only will the working expenses be paid, but 
that Government will receive a fair money percentage on its outlay. 
Not that we are to look to a pecuniary return as a necessary 
element in the success of this great work, for the return it has 
already given to Government is far more valuable than money. 
Within the sphere of its influence it has largely contributed to 
attain the first object of a wise and beneficent Government, which 
lies, not in augmenting its revenues, but in the increased happiness 
and prosperity of its people. It seems strange that this considera- 
tion, which is almost an axiom in political economy, should be 
denied by the late Lieut.-Governor of the North-West. He 
observes, on the estimated value of the crops produced by the 
Ganges Canal, that “ the amount represents the benefit derived by 
the people, but bears no relation to the cost exhibited in juxta-posi- 
tion. In this benefit, the Government shares only indirectly 
through the general prosperity of the country. The true test of the 
success of the canal, as far as the Government is concerned, is to be 
found in the return on the capital expended.” Surely this is not 
only a narrow, but a very false view to take of the duties of 
Government. It might, however hard, have been tenable when the 
rulers of this country were the servants of a trading company, and 


| their chief aim was to make money; but the case is very different 


with the Supreme Government of a mighty empire. It is their part 
to increase the prosperity, and to raise the social standard of the 
people committed to their charge. This cannot be done without an 
outlay of money, but the money is the revenue of the country 
expended for the common good, and the ouly return it need produce 
is the happiness of the people. 

During the year under notice, the number of work-people 
employed on the canals in the North-Western provinces amounted 
to 6,598,708,—a number equal to the population of Ireland ten years 


| ago. lt may be well understood what a large amount of money the 


construction of this canal alone has put into circulation. 

Besides the Gauges Canal, there are under the Superintendent- 
General of Irrigation, the Eastern Jumna Canal, the Dhoon, 
Western Jumna and Kohilcund Canals, and the Agra Irrigation 
Works. ‘The total capital expended on all these works to April 1861 
was 2,27,14,367 Rs.; the interest on the same, at 5 per cent. is 
66,78,982 Rs. ; and the cost of maintenance and repairs, Rs. 
96,72,269 ; in all, £3,238,663 sterling. ‘The direct revenue paid into 
the Government !l'reasury has amounted to no less than £1,424,525 
sterling, or not far from one-half of the outlay; and the indirect 
revenue, in the shape of the value of crops, or increased prosperity 
to the country, for one single year, has amounted to no less than 
£6,030,628 sterling, or nearly double the whole outlay, including 
maintenance and repairs for many years. 

In the face of these facts, we think the most scepticel will hardly 
doubt the great success of the irrigation works in the North-West ; 
and the manifold advantages they Lave conferred on the community. 
These advantages fur the Ganges Canal are thus admirably summed 
up in the concluding paragraph of Col, Turnbull's most able report. 

“It has been shown that grain has been produced sufficient to 
feed a million and a half of men, women, and children for an entire 
year, without counting a proportionate supply of fodder for cattle, 
and wholly irrespective of a large crop of sugar and cotton, which is 
equivalent to a further additional supply of food. It bas been shown 
that it caused the circulation of coin to the amount of 15,122,64U Rs., 
or £1,512,264 sterling ; while it is probable that the Government 
has been saved from making remissions of laud revenue to a very 
large amount. But the services of the canal did not end here, one 
of the greatest difficulties in administrating speedy relief to the 
famishiug population of the North-West, and the tardiness and cost 
of conveyance. Along the live of the canal, this aggravation of the 
common distress was not felt. The unexpected demands produced 
as sudden a supply of the means oftransport. The boats plying the 
canal were largely increased, and the Ganges Canal Navigation 
Company were enabled to return a dividend of 34 per cent. for the 
half year." —Calcutta Engincer's Journal. 
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Grants of Provisional Protection for Six Months. 


2318. James Farmer, Salford, Lancashire, and Cuaruss ILADFiEBLD, 
Hadfield, Derbysuire, ‘‘ Improvements in machinery or apparatus for 
making bricks, tiles, or slabs, and other such articles, ’"—Petition recorded 
19th September, 1863. 

2644. Isuam Baaes, Cambridge-terrace, London, ‘‘ Improvements in the 
means of, and apparatus for, paralysing, capturing, or killing fish, birds, 
and other auimals.”—Petition recorded 26th October, 1863, 

2873. Levi Lemon SovEkKIGN, Pentonviile-roav, Islington, “ An improved 
agricuitural implement fur cultivating laud and for sowing seed."”— Peti- 
tion recorded 16th November, 1863. 

2934. Lupovic D’EstieNNE DE Saint JEAN, Aix, France, ‘‘ An improved 
apparatus for closing and fastening gates, doors, and things of that de- 
scription.”— Petitson recorded 21st November, 1863 

3133, RicHARD ARCHIBALD BruoMAN, Ficet-street, London, “ Improvements 
in machinery for grounding or colouring wall paper and other fabrics,”— 
A communication from Richard McNamee, New York, U.S.—Petition 
recorded 11th December, 1863. 

3201. WituiaM Norton, Oldham, Lancashire, ‘‘Certain improvements in 
machinery for opening and scutchivg cotton and other fibrous sub- 
stances,” 

3209. CHARLES BoLton, Moreton-street, Pimlico, London, ‘‘ Improvements 
in apparatus for producing optical illusions which may be used for 
dramatic and other eutertainments.”—Petitions recorded 19th December, 
1863. 

32431. WiLLtiaAM Louis Wivans and Tuomas Winans, Dover-street, London, 
“Improved means of and apparatus for trimming ships or vessels.”— 
Pitition recorded 21st December, 1863. 

3235. DANIEL ADAMSON, Penisione, \ orksbire, “ Improvements in machinery 

or apparatus employed in the manutacture of steel and iroa.”—Petition 

recorded 22nd December, 1863. 

NATHANIEL LLOYD and EpwIN HarGraves, Church, near Accrington, 

insjsovements in treating printed aud dyed fabrics.”—Petition secorded 

24th December, 1863 

3285. Louis Epovan» Desestre, Rue de la Fidélité, Paris, “ An improved 





pheumatic apparatus for filling barrels used for watering roads and other | 


purposes.”—VPetition recorded 29th December, 1863. 
3303. WILLIAM FuLFoRD Brown, Westgate-street, Gloucester, “ Improved 


fastenings for scarfs, ribbons, neckties, and other articies of dress by | 


means of @ ring with a spring clasp or chain band or pliable shank.” 

3304, Joun Staxkey, Joun Hawortu, and James Kay Purprix, Salford, 
Lancashire, ‘* Certain improvements in looms for weaving.” 

3306. Josera CuueG, High Crompton, near Oldham Lancashire, “‘ Certain 
imp: ts in the facture of weaving piled fabrics.” 

3308. AUNGEIR Bynes, Raven-terrace, Whitechapel-road, and Henxry 
Bexzamis, §t. Mary-axe, London, “‘ Improvements in breech-loading 
fire-arms.” 








$309. JAMES Rapuey, St. Helen’s, Lancashire, ** Improvements in mountin 
and serving guns used upon vessels and fortifications.”— Petitions recorded 
Bist Decemver, 1863. 

2. James Gee, Salford, Lancashire, “ Improvements in the manufacture 
of fluted rollers for preparing and spinuing cotton aud other fibrous 
substances.” 

3. JouN “iLLIAM NorrTinauam, Clayton-place, Kennington-rosd, Surrey, 
WiLutaM Henry Postustuwaire Goxe, Palace-gardeas terrace, Ken- 
sington, and ANGUISH LionouR AUeUsTUS DURRANT, Conservative Club, 
St. James's, Middiesex, ** Improvements in waveled carriages.” . 

4. Epwarp Brows Witsox, Strand, London, * improvements in furnaces.” 
— Petitions recorded 1st January, 1864. 

6. WititaAM Muir, Victoria-street, Westminster, ‘‘ Improvements in letter 
copying presses, aud in the machinery employed in manufacturing the 
same.” 

8. WiuLIaM ALLEN, Cheadle, and WILLIAM Jonxson, Newton Moor, Cheshire, 
“Certain improvements in apparatus or mechanism to be employed in 
grinding ‘ cards’ for carding engines.” 

12. Heyri ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
* Improvemeuts in sewing am A tion from Alfred 
Neymark, Rue de Valvi~, Paris. 

16. WILLIAM BALK, Woodbridge- road, Ipswich, Suffulk, “‘ Improvements in 
furnaces applicable in the smelting of ores and in the melting of metals.” — 
Petinons recorded 2nd January, 1865. 

20. JouN Askew, Charies-street, Hampstead-road, London, “‘ Improvements 
in the construction of wiudow-sashes."” 

21. Moses B,y.iss, Gracechurch-street, London, “A new or improved 
machine for the cutting of screws, aud for tappiug nuts for screws,” 

22. COLEMAN Deraiks, Houndsditch, Londou, ** laprovements in the 
arrangement of the fouthgnts or float of theatres, concert rooms, and 
other similar places, and in the appurtenauces thereof.” 

23. AveusTs Lucikn LE Harivet, Tweedmouth, Northumberlandshire, 
“Improvements in the manufacture of paper, papier miiché, cardboard, 
and other similar articies,” 

24. Georek Sreieut, St. John-strect-roai, Clerkenwell, London, * An 
improved coilar tor the neck.” 

25. Joun Henry Jou -son, Lincoln’s-inn-ficlds, London, ‘* Improvements in 
sewing muachines.”-—-A communication fom Dr. Isidore Soltier and 
Baron Gerard Dedel, Paris. — Petitions recorded 4th January, 1864. 

26. Ricua pv TOMLINSON, Manchester, * Lmprovemeuts in the manufacture 
of show cases.” 

28. Juseru Bevertey Fensy, Worcester, ‘* lmprovements in locks and 
latches.” 

30. Juseru Jup@s Hays, Hitchin, Hertford, “‘ Improvements in the manu- 
facture of peat, charcoal, and in the apparatus employed therein.” 

32. CHARLES WriautMan HARKISON, Bruuswick-sireet, Ardwick, Manchester, 
** Lwprovements in railway signals.” 

33. Josuua Kipp, Caunon-row, Westminster, * Improvements in supplying 
and regulating any required liquid used in tbe process of generating 
gus or steam, or for the carburating of gas for -uppiying aud regulating 
the water to gas meters and oi for vor cation, anu in apparatus Connected 
therewith,”"—Petitions recorded bth January, iov4. 

86. Henry Buaksy, Luddenden, aud Julin ALDERsuN, Ovenden, Yorkshire, 
“ jmprovemeuts ia m.chinery or apparatus fur spinning and doubiung or 
twisting wool, mohair, cotvon, silk, or other nbrous »ubstanuces.” 

38. Henny N&LSON and James Hear, Manchester, “ Lmprovements in self- 
acting mules.” 

40. Joun Isserson Tracy and Hexaky Groros Tracy, St. John-street, 
Clerkeuweil, London, * lmprovewents in the construction of uubrelas, 
parasols, and sunshades, part of which improvements is appiicable to 
whips canes, aud other li ticles,” 

42. James CUMMING Great-wester.-road, Glasgow, “ Improvements in 
sewing machiues.”—Petitions - ecorded 6th January, 1864. 

51. WiLLIAM Pipping, Upper Kenniogton-iane, Surrey, * Improvements in 
the manufacture of soies and heels for boots aud shves, and also in the 
manufacture of horse shoes." 

53. Isaac Lazaxus, Birmingham, “Improvements in fastenings for 
brooches and other articies of jeweliery, which said improvements are 
also applicable for fastening articies of dress and for other like pu. poses.” 

55. JAMES Fox BLAND, Belfast, Antrim, Ireland, * An improved method of 
supporting targets and protecting Ube platiorms therevi from injary.”"— 
Petitions recorded 8th Januury, 1304, 

57. PHILLIP WALTERS, Wolverhampton, “ Improvements in locks, latches, 
and keys, and in connecting knobs to the spiudies of locks, and laches,” 

59. WILLIAM Brookes, Cha: cery-lane, Loudon, “ improvements im steam 
engines, Which improvements are also applicable to en,ines actuated by 
air or gas as a motive power.”—A communication trom Pierre Joseph 
Guyet, Place Lafayette, Paris. ’ 

63. WILLIAM CLEMENT BeaTson Rotherham, Yorkshire, ‘‘ Improvements in 
furnaces employed in toe manufacture of certam descriptions of giass, 
and also improvements in the manutacture of plate glass,”—Petitions re- 
corded 9th Januery, 1864, 

65. JuHN Waustex, bradford, Yorkshire, “ lmprovemeuts in looms for 
weaviug.” 

69. JuSePHE NICHOLAS GARKROD, Falcon-street, Falcon-square, London, “ Im- 
provements in stock or plasterers’ brushes.” 

75. WiuLiAM KvWakD NEWTON, Chancery-lane, London, * An improved 
hose coup g."—A communication frum Robert Lawton and William 
Biiss, Newport, Rhode Island, U.s, — Petitions recorded 1.th January, 
lod. 

77. MeNRY Maxtin Nickoas, Southampton-street, Strand, London, * Im- 
prov ments in generaung and apply.ng motive ,ower.” 

79. Danikt Nichu.s, Mancuester, ** Luprovements in machinery or appa- 
ratus for cutting wiliboaru, payer, anu other similar mace: ials.” 

33. JaMes Bauwoine, Grosvevor-road, Puulico, Loudon, * Luprovements 
applicable Lo street or obuer lauwps or lanterus.” 

87. JuUN “ HBATLKY, Glucks Stra-se, Munich, ** Improvements in apparatus 
fur propeling vesvel-."”— Petitions recorded Lith January, 1866. 

9.. JOHN CLaY, Woodley, Cheshire, “ Certain huprovements in machinery 
oF apparatus lor Cieabslug, devorticatiug, and culling potavoes, turnips, 
&lld Ov Ff esculent rudbs, 

93, SAMUEL RubuTuaM, bi mingham, “ Improvements in bird cages.” 

v5 GevKnGk WiLLiAM HAKT, Southsea, Soutuampton, “ lmprovements in 
rifle largets and sygnaliog apparacus.” 

97. MICHABL AL&XANDER DigTz, St. Paul’s-building, Little Carter-lane, 
Londvn, ** Improvements in mmps.” 

99. WiLLiaM HANLON, Geonek HANLON, THOMAS HANLON, and ALFaep HAN- 
LON, Paisgiave-place, Strand, Loudov, “ lmprovements in gympastic 
apparatus particularly applicable to indoor exercive,”— Petitions rec 
13th January, Low. 

















Patents on which the Stamp Duty of £50 has been Paid. 

152. CHARLES WituiaM Lancaster, New Bond-street, Londun, JAMES 
Brows and JouN Mue@nEs, Newport, Monmouth,— Dated 1#th January, 
1861. 

167. CHARLES WILLIAM SigMENS and Faeperick Siemens, Great George- 
street, Westminster.—Dated 22nd January, 1801. 

172, Epwakv Euuis, Bangor, Carnarvon-hire.—Vated 22nd January, 1861, 

185. WILLIAM WILSON, Newcastie-upon-Tyne,—Dated 23rd January, 1861, 

193. JaMus VERO, Atherstone, Warwickshire.—Dated 24th January, 186i. 

213, Kowsrt Musuet, Coleford, Gloucestershire.— Dated 26th January, 1861, 

176. ARTHUR EAst HoLMgs, Dervy.—Dated 22ud January, 1861. 

175. Joun CnarTexton, Highbury-terrace, and Witiovensy Smita, 
Pownall-road, Dalston, Middiesex,—Dated 22nd January, 1561. 

205. ALFakp FexNANDEZ YARROW, Arundel-square, tarnsvury, and JAMES 
BrackBaipes Hitbircn, Barusbury-villas, Lundon,.—Dated Zoth January, 
1861. 

216. HENRY BESSEMER, Queen-strect-place, New Cannon-street, London,— 
Dated 26th January, ls6l, 

28s. DAViv WALMSLEY and JouN RostroN, Disley, Cheshire.—Dated 4th 
February, l>ul. 

321. WILLIAM MonTGoMERY ST0xM, New York, U.S.—Dated 8th February, 
1861. 

330. Joun Lovis JuLLION, Tynemouth, Northumberland.—Dated 9th Feb- 
ruary, Isl. 

202. SaAMUBL NeEEDOAM, Oriel-place, Chelsea, Middlesex.—Dated 25th 
January, 1-61. ; 

206, CHAKLES LUNGLEY, Deptford-green, Dockyard, Kent.—Dated 25th 
January, 1861, 





Patents on which the Stamp Duty of £100 has been Paid- 
167. Tuomas JounsT »¥, Runcorn, Cheshire.—Dated 20th January, 1857. 
221. HENKY BESSuMck, Q ieeu-street-place, New Cannon-street, Loudon. 

Dated 24th January, 1507, 





Notices to Proceed. 

2269. ALFRED Warson, King-street, London, “ An improvement in 
hinges’ 

2271. Bexsamin Latourorp, Upper St. 
improved spur.” 

2276, Joun MACLEAN Tate, Bermondsey-wall, Bermondsey, Surrey, “An 
improved method of hanging the lower top-sail yards of ships and other 
sailing vessels.” — Petitions recorded 16th September, 1863. 

2283. Fepor pe Wyner, Trinity-square, Tower-hili, London, ‘ Improve- 
ments in the manufacture of an hydrated siuca.”"—Petition recorded 17th 
September, 1563. ° ‘ 

2290. JAMES ALLEN, Manchester, “ Improvements in the construction of 
valves and cocks for steam, water, gas, and other fluids.” 

2291. Joun Rowers and Rosert NAYLOR, Manchester, “ Improvements in 
increasing, diminishing, or otherwise regulating the power and tone of 


Martin’s-lane, London, “ An 
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organs, harmoniums, pianofortes, or other instruments with similar keys 
or keybuards.” 

2292. Ronert Doyne Dwyer, Warrington, Lancashire, ‘‘ Improved appa 
ratus for cleaning and paiuting or coating the buttoms of ships and other 
structu: es.” 

2294. WiuLtam Loreera, Wyld’s-rents, Bermondsey, Surrey, ‘‘ Improve- 
ments in the treatment of rags, and obtaining valuable chemical products 
from the animal fibre therein.” 

2296. ALFRED Notrot, Rue P gale, Paris, ‘* New tiles.” 

2297. JouN MASON CvOK, Leicester, ‘* Improvements in railway carriages 
and a'l other springed vehicles.” 

2299. HERBERT WILLIAM Hart, Fleet-street, London, ‘‘ An improvement in 
T fas enings.” 

2302. Wint1aM Situ, Salisbury-street, Strand, London, “ Improvements in 
constructiny breech-loading ordnance.” — A communication from John 
Gregory, Ba:reiro, Portugal. 

2303. WILLIAM * MIIH, Salisbury-street, Strand, London, ‘‘ Improvements in 
the construction and mode of working ordnance for ships and forts, and 
in the means of protecting those engaged in working guns employed for 
—_ purposes."—A communication from John Gregory, Barreiro, Portu- 
ga 

2305. VasconceLI.os Houanron, Grove House West, Reading, “ Improve- 
ments in Jamps and lamp wicks,”- Partly a communication from David 
Eldon Hall, Brooklyn, New York, U.S.—Petitions recorded 18th September, 


2306. Louis Francois Curzaup, Rue des Capucins, St. Jacques, and Henry 
JEREMIE CHRISTEN, 1.ue Neuve d’Orleans, Paris, ‘‘ Improvements in 
prinuing postage stamps, bankers’ bills, shares, and other similar docu- 
men's, and in machinery employed therein.” 

2318. James Farmer, Salford, Lancashire, and CARLES HADFIELD, Hadfield, 
Derby, ** Improvements in machinery or apparatus fur making bricks, 
a or slabs, or other such articles.”—etitions recorded 19th September, 

863. 

2321. WitLiAM Burxetr Rovixs, Harborne, Staffordshire, “‘ Improvements 
in portable fire and garden engines.” 

2326. RicuaRD WALLIS, Basingstuke, Hants, ‘‘ Improvements in apparatus 
for loading and unlcading vessels, and raising, lowering, and otherwise 
conveying sacks, casks, agricultural produce, and other objects from one 
locality to another.” 

2327. Ropert Riptey, Leeds, Yorkshire, and James Grarron Jonrs, Cum- 
ming-street, Pentonville, London, “Improvements in apparatus for 
giving & recipro-ating motion to picks and cutting tools, used in getting 
coal and other minerals and stone,” 

- GEOKGK TOMLINSON BousFigLpD, Loughborough Park, Brixton, Surrey, 

Improvements in power looms for weaving hair cloth and fabrics, in 
which the weft is inserted in separate lengths of material."—A commu- 
nication from Charles Bradley, Providence, Rhode Island, U.S. 

232. WILHELM AbOLF VoN KaniG, Bedford-place, Russ 11 square, London, 
“Improvements in railway telegrajhs and signals, and also in the 
permanent way and carriages for preventing railway accidents,”—Peéti- 
tions recorded 218t September, 1863. 

2334, GUSTAVE MAILLARD DE bayELT, Stamford-street, Surrey, and Joseri 
EMILE VivOULETE, Pitt-street, Fitzroy-square, London, “An improved 
method of compounding by egglomeration artificial fuel.” 

2335. Perek Errextz, Manchester, ‘ Improvements in machinery or appa- 
ratus for making bricks, tiles, pipes, and other s:milar articles.” 

2338. RicuarRp AkCHIBALD BR: OMAN, Fleet street, London, “ Certain com- 
positions for preserving cheese.”—A communication from Jean Neuen- 
schwandr, Paris. —Petitions recorded 22nd September, 1863. 

2341. JAMES PLATT, Argyle-street, St. Pancras, Loudon, ‘ Improvements in 
machinery applicable to steam and water engines (as motors), which 
machi ery Is also applicable to lift and force pumps."—Petition recorded 
23rd September, 1863. 

2354. WiLLiaM Geoxok HELsBy, Liverpool, ‘* Improvements in mounting 
or setting transparent photographic pictures.” 

2359, ALFKED VINCENT Newton, Chancery-lane, London, “Improvements in 
the manufacture of gunpowder, and powder for blasting purposes.”— 
A communication from Alfred Nobel, Rue St. Sébastien, Paris. —Petitions 
recorded 24th September, 1863, 

2366. MATHIAS SCHAFFHAUSR, Cernay, Upper Rhine, France, **Improve- 
ments in the machinery for making paper tubes used in spinning manu- 
factories."—/etition recorded 25th September, 1863. 

2871. WILLIAM CLARK, Chancery-lane, London, “An improved fabric for 
the production of permanent electricity, applicable for wearing apparel.” 
—A communication from Théodore Courant, Boulevart St. Martin, Paris. 

--Petition recorded 261h September, 1863. 

2425, EpwarD Brown WiLson, Strand, London, “ Improvements in the 
manufacture of iron and other metals, and in the apparatus employed 
therein, parts of which are applicable for other purposes where high 
temperatures are employed, and also for ventilation.”— Petition recorded 
3rd October, 1863. 

2450, Enias Leak, Longton, Staffordshire, ‘Improved apparatus to be used 
in placing *glost,’ china, and earthenware in ovens and kilns for filing, 
burning, or baking such w "— Petition recorded 7th October, 1863. 

2471. Joun Spencer, Donca » Yorkshire, “ Improvements in machinery 
ny different sizes of roots."—Petition recorded eth October, 

803. 

2483. WILLIAM Brooks Fairpaxks, Josern Lavenper, and FREDERICK 
LAVENDER, Walsall, Staffordshire, “ Improvements in the manufacture 
of hames.” Petition recorued 10th October, 1863. 

2504, George MO NTFOKD, Brunswick-street, Leeds, Yorkshire, “ An 
“ita construction of cotton gin,”—Petitvon recorded 12th October, 

8¢3. 

2581, CHRISTIAN ScuieLe, Clarence-buildings, Lancashire, “ Improvements 
in governors,” 

2557. RicHAKD ARCHIBALD BRooMAN, Fleet-street, London, ‘* Improvements 
in treating ligneous substances in separating and recovering the fibrous 
portions therefrom, in preparing, bleaching, and sizing the same, and in 
machinery employed therein,”~—A communicaticn from Pierre Celestin 
Victor Baud a d Theodore Casimir Delamarre, Paris.—Pe iteons recorded 
21st October, 1863. 

2800. WiLLiam Renwick Bowpitcn, St. Andrew's, Wakefield, Yorkshire, 
“Improvements in apparatus used in gas lighting.”—-Petition recorded 
llth November, 1863. 

2939 DovGLas WILLIAM Hamrer, Newcastle-upon-Tyne, “ Improvements in 
apparatus for mashing malt for brewing or distiling.”—Petition recorded 
21st November, 1863. 

8060. SypNey Situ, Hyson Green Brassworks, near Nottingham, **Im 
provements in hydraulic pressure gauges, suitable for measuring the 
pressure in the cylinders of hydraulic presses. "— Petition recorded 5tn 
December, 1863 

3181. ALFREV VINCENT Newton, Chancery-lane, London, ‘Certain im- 

& provements in sewing machinery.”—A communication from Isaac Merrit 

+ Singer, New York, U.S.— Petition reco: ded lth Dee mber, 1803. 

8231, WILLIAM Louis Winans and THOMAS WINANS, Dover-street, London, 

“Improved means of, and apparatus for, ttimming ships or vessels,”— 

Petition recorded 21st December, 1863. 

273. JoUN GJERS, Middlesborough, Yorkshire, “Improvements in kilns 

jd calcining ironstone and limestone.”—Petition recorded 28th December, 
863. 

33:6. Joseri CLege, High Crompton, near Oldbam, Lancashire, ‘Certain 

improvements in the manufacture or weaving of piled fabrics.” —Petition 

recorde 3 st December, 1863. 

Joun WituiaM Norrineuam, Clayton-place, Kennington-road, Surrey, 

W ILLIAM HEsRkY PostLeTHWAITE Gor, Palace-gardens-terrace, Ken- 

Sington, and ANGUISH HONOUR AUGUSTUS DURRANT, Conservative Club, 

St. James's, London, “ Improvements in wheeied carriages.” 

Epwakb Bown Witson, Strond, London, “ Improvements in furnaces.” 

— Petitions recorded 1st January, 1864, 
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And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazetce 
(and of the Journal) in which this notice is issued. 





List of Specifications published during the week ending 


2 rd January, i864. 


1245 Sd.; 1305, Sd.; 1306, 10d. ; 1312, 8d. 




















3 138s, 
- 3 1396, 
; 1407, 





*.*° Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 4s. must be remitted by Post- 
Office Order, made payable at the Post-office, 5, High Molborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 
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Unrenced Sreamsuip Macninery.— The chief engineer of the 
Anglo-lonian steamship Hellenis, was killed, last week, by being 
accidentally caught in the spur geariug, driving the sorew shaft. 
The passage into the screw alley was very narrow, and the spur 
wheels were not boxed. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from A’ stracts prepared expressly for 
THE ENGINEER, at the office of her M sjesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines. Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 

1491. W. W. Box, Birmingham, “ Fire bars for the boilers of locomotive and 
othr engines, and for fire bores and Jurnaces generally."—Dated lith 
June, 1863 

This invention cannot be descri' ed without reference to the drawings. 
1496. J. Juckrs, jun., Armaught-road, Old Ford, ‘* Furnaces.”—Daled 1ith 

June, 1863. 

For the purposes of this invention, in constructing a furnace, a series of 
parallel axes are employed, which at their ends turn in suitable bearings, 
and when in use they are all caused to rotate slowly in the same direction. 
It is preferred that the parts of these axes which are intermediate of the 
bearings in which they are supported and turned -hould be of a square 
section. On these axes discs are place side by side, and the discs on the 
succeeding axes are either arranged to come with their peripheries in the 
same lines from front t» back of the furnace, or the discs on one axis are 
arranged in the lines of the spaces between the discs on the next axis. In 
the angular spaces between the discs of one axis and the disc on the next 
axis short bars are applied, which, in some cases, may be arranged to have 
a rocking or up and down motion communicated to them, in order to 
assist moving the fuel, and in clearing the air spaces between them and 
also between the discs. By thus arranging a series of discs with interme- 
diate bearing bars in the angular spaces between them and the fuel in the 
furnace, and by giving a continuous rotatory mvtion to all the discs, so 
that the upper parts of their peripheries move in a direction from f ont to 
back of the furnace, the fuel will be cons antly moved from the front end 
of the furnace to the back end thereof.—Not proceeded with. 

1499. W. CLARK, Chancery-lane, London, ** Engines for obtaining motive 
power from steam or other liquids."—A communication.—Dated lith 
June, 1863. 

The principal feature in this invention consists in the combination of two 
pistons, one of which is hollow, and fitted within a parallel sided box, 
which may be termed the cylinder of the engine, in such manner as to be 
capable of a reciprocating rectilinear motion therein; the other is fitted to 
the interior of the first one, in such manner as to be capable of a recipro- 
cating rectilinear motion therein, in a direction at right angles to the first 
mentioned reciprocating rectilinear motion, and the mner one is connected 
directly with a crank. 

1510. W. NEILL, jun., Bold, near St. Helen's, “ Steam engines.”"—Dated 16th 
June, 1863. 

This invention cannot be described witnout reference to the drawings. 





Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma~ 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Gc. 


—. z paeen, Sunderland, ‘* Square rigging of vessels.” —Dated 17th June, 
86: 


_This mvention has for its object improvements in the system of square 
rigging known as the donble topsail yard system. To carry out the 
invention the inventor removes one of the yards (either the upper topsail 
yard or the top gallant ssil yard) with all the gear attached thereto, and 
he makes the upper topsail and the top galiant sail all in one sail. This 
sail he causes to be reefed or furled from the foot upwards by being rolled 
upon a spar or roller revolving in suitable bearings fixed near the extremi- 
ties of the lower topsail yard, which is attached to the ca» of the mast. 
To the revolving span or roller the necessary rotatory motion for furling 
the sail is communicated as follows:—The revolving spar or roller when 
the sail is unfurled has wound round each end a length of reef lines or 
chains equal to the amount of sail to be furled. The remaiving portion of 
the-e reef lines or chains are carried thence throngh blocks or pulleys fixed 
on the lower topsail yard near the above mentioned bearings, and over 
blocks or pulleys fixed to the cross trees of the top mast tothe deck. By 
hauling on the reef lines or chains the revolving spar or roller is caused to 
rotate, and the sail may be thereby reefed to any extent or completely 
furled.—Not proceeded with. 

1534. S. MippLETON, Newton Cottage, Hants, ** Manvfacture of iron or other 
metal shoes.” — Dated \9th June, 1863, 

The top part of the shoe is formed in two parts, or made in one, and 
curved or bevelled over so as to grip or firmly hold on to the hoof, and 
may be turned at the back part or not. The inventor makes a peak in the 
front with two holes in each side,and a hole in the centre is made and 
formed to receive a wedge, wedges, or screw, as may be required. The 
bottom part is formed to cover the bottom of the hoof so as to protect the 
frog, if required, the tread being the thickness of a common horse-shoe. 
For securing the shoe on tothe hoof he cuts four notches in the horny 
part on each side opp: site each other about half an inch square, also a hole 
in the centre of the hcof ; he uses four pins with a slot or long hole in the 
centre of each pin about three-quarters of an inch long, and two-eighths of 
an inch deep, with the resemblance of a nail head at one end, and a flat 
point at the other end of each pin, about 4in. or Sin. long, according to the 
width of the hoof; he pas-es the f ur, ins through the square holes at the 
side of the shoe, He also passes a wedge or wedges, or a screw, throussh 
the centre of the hoof and shoe, if required, and thus fixes it. He also 
forms a narrow strap to lie in a groove across the hoof if required.—Not 
proceeded with. 

1538. A. MorEL, Roubaix, “ Traction engines.” — Dated 19th June, 1863. 

This invention cannot be described without reference to the drawings. 


Crass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §¢ 
1494. H. B. Bartow, Manchester, * Mochmery for opening and cleaning 
cotton, &e."— A communicution.— Duted Lith June, 1863. 

The nature of this invention consists in epenit g and clea ing fibrous su b- 
stances by means of two sets of intersecting beate s fixed upon sh»fts plac 2d 
parallel to each other, These biaters have two or more serraced or pla in 
arms, and the fibres when opened are drawn from the feeding to the deliv. 
ing end of the machine by a current of air which is formed within a wire 
cage, against which and on a travelling creeper the fibres are coikcted. T ne 
cover over the beaters is provided with 0: e or more spiral guides or feathe rs 
to co..vey the open-d fibres towards the delivering end of the machine, asta 
the grates under the beaters are made adjustable ; the air is supplied to the 
machine by draft holes placed under th» grates. By this improved mn- 
chinery the light or open fabrics and dust are immediately drawn throush 
the machine, while the knots or entangled fibres are operated upon un til 
completely opened, the dirtand heavy impurities falling through the adjus.t- 
able grates.— Not proceeded with, 

1498. R. W. Gorton, Belfast, ** Machinery for spinning flax, &c."—Dated 
15th June, 1863. 

This invention cannot be vescribed without reference to the drawings. 

1518. W. Crorts, New Lenton, near Nottingham, * Production of fabrics by 
lace machinery.” — Dated 17th Juve, 1808. 

This invention relates to methods of applying hollow pice looping in conn- 
bination with tra: sverse Woven net and other weavings in lace machinery. 
The pile threads to form the loops are obtained from extra warp threads iy 
the ad of extra instruments, and the loops produced may be in clusters, iu 
rows, or otherwise, or between piilars of plaited, twisted, or crossed worl., 
and between rows of transverse weft, or upon such transverse weavil g, an d 
sometimes the inventor uses two or more warp threads to each bobbin 
thread, and causes seme of such warp threads to cross at the ends of tr e 
meshes, or between the weit of such me-hes, These ; ile loops may be cuit 
if desired. He also produces a flat back to such terry or cut pile by causin ¢ 
the pile threads to pass and go round several bobbin threads, and als o 
around some of the piling struments, by which means he is able to mak e 
aridge and furrow fabric, which may be cut in the machine or afterward 3. 
By these means be is enabled to obtain peculiar effects in weaving by lac e 
machinery, applicable to the manufacture of curtains, and such like good 3, 
dress, fabric, and trimming. He also produces similar piled and looped effec s 
running longitudinally of the fabric by causing narrow weavings to run iu 
that direction side by side with lace; or the stripes may be all in narro w 
weaving joined together by varying kinds in such as tabby weaving, ¢ r 
twisted crossed weaving, and he causes some or all of them to be piied.- - 
Not proceeded with, 

1524. J. A. Sranuin, Upper Hornsey-rise, London, “ Twisting and wiadis g 
silk.”-- Dated 18th June, 1863. 

This invention relates to a peculiar mode of twisting and winding sil} :, 
and to a novel combination of and apparatus to be empl yed theres :, 
whereby greater regularity and evenness 1s obtained. According te th is 
invention it is proposed to place the bobbins from which the silk is to ke 
wound upon spindles carried by rotating dises revolving on fixed centres ; 
or these discs may revolve on centres of their own fixed to a rotating arn 1, 
the several arms revolving round a common fixed centre of their own. Tw 0 
or more of these series of revolving arms or discs may be employed, and tt .e 
number of bobbins on each dise may be varied according to the namber of 
shands to be twisted together. On the spindle which carries the arms the re 
is fixed a pull:y or »pur wheel, which gives motion either by a band or ly 
another spur wheel to each of the discs on the ends of the arms ; con s- 
quently, the discs revolve round their own centres as well as round the 





centre of revolution of the arms. The threads or filaments from the several 
b bbins are curried up to a guide, where they unite and pass down to a 
hook or guide eye on the leg of a large flyer, which revolves round a wind. 
ing reel of the usua! construction, revolving freely upon the spin tle of the 
flyer. the relative speeds of the flyer and reel being governed by spur gear- 
ing, according to the yreater or less amount of twist to be put into the 
thread, the flyer and reel being each driven by special gearing. The same 
driving spindle or shaft which communicates motion to the bobbin carrying 
bani hereinbefore described) «!so drives the train of gearing for 
actuating the flyer and ree), upon which lattcr the twisted thread is wound. 
1526. W. S. Lows, Da-ley. Chester, and J. CHRETHAM, Oldham, ‘‘ S_l/-acting 
mules.”— Dated 8th June, 1863. 

This invention consists in an improved arrang t of mechanism for 
regul«ting the te: siou of the yarn during the winding on —r formation of 
the bottom of the c»p. The screw of the quadrant is turned by bevels put 
in motion by a band orchain acte] upon by a governor lever, and is ra‘sed as 
required by the follo ving arrangement, while the b-ttom of the cop is being 
wound on the syindie. In bearinzs in the governor lever the inventors 
place a shaft having fixed to it an eccentric or cam , ulley and toothed wheel, 
and they encircle the pulley with a chain attached at its ends to the arms of 
the faller and counterfaller, or to other arms fixed to the shafts. The 
toothed wheel gears into a pinion connected to a toothed wheel, which gears 
into a pinion connected to a ratchet wheel working loose on the shaft of the 
pulley, so that, when revolving motion is given to the ratchet wheel, a slow 
motion is given to the pulley by means of the gearing. To the governor 
lever is jointed an arm carrying a ratchet or propeller, which enters the 
teeth of the ratchet wheel, and gives it motion when the arm and ratchet 
are raised, anda catch is employed to prevent any return movement of the 
wheel. On the arm there is a lever has ing at the bottum a curve or incline 
which comes in contact with a projection on the frame of the headlock 
when the carriage has nearly arrived out, and gives the arm and ratchet the 
required upward motion for moving the ratchet wheel the distance of one 
or more teeth. The chain connecting the fallers and governor lever is 
always the same length, and at the cousmencement of winding the shorter 
radius of the eccentric or cam pulley is at‘the bottom, and allows the 
governor lever to descend to its lowest position, and act upon the screw of 
the quadrant ; but as the winding proceeds, the eccent: ic or cam pulley is 
slowiy turned, and raises the goveruor lever, which only falls when the 
siackness of the yaru requires it, and when the bott:m of the cop is formed, 
The larger radius of the eccentric or cam pulley is at the bottom, which 
raises the governor lever to its highest position, and prevents further action 
upon the screw of the quadrant, and at the same time the lever on the arm 
is raised by an eccentric or tappet out of the way of the proj-ction on the 
headstock, in order to prevent further action on the ratchet wheel.—No? 
proc-eded with, 

15387. A. Moret, Roubaix, France, ‘‘ Machinery for combing wool and other 
fibrous material."—Dated 19th June, 1>63. 

This invention consists in the application of a clearer to the carry- 
ins, or, as it is sometimes termed, the ‘ Nacteur” or noil comb, 
and these improvements are more especially applicable to the wool 
combing or heckling machine for which the present patentee obtained 
letters patent (No. 1349), and dated 6th May, 1862. The clearer is com- 
posed of a band of leather, or other supple material fitted on a metal 
rod, forming one piece with a slide serving to regulate the advance of the 
material, and of a pair of rollers serviug to bring to the feeders the material 
to be comb d. One of the-e two cylinders or roilers carries at one of its ends 
a ratchet gearing, on which acts a catch mounted on a pivot also fixed to 
the slide regulating the advance of the material. The play of these pieces 
is produced alternately by the slide with which they form one body, so that 
there results an up and down motion of the metal rod carrying the leather 
clearer, and a rotary movion of the cylinders or rollers co-operating in the 
feeding. This rotary motion is alternate, and always in the same direction. 
When the feeding head retires, the catch serving to give this rotary motion 
recoils on itself, and slides on the teeth of the ratchet, whereas, during the 
contrary motion, it remains toothed, and gives a movement to the ratchet 
wheel which draws with it the pair of cylinders. It will be understood that 
the material passing between these cylinders is thus brought alternately 
and at the proper moment to the feeders. The baud or plate of leather or 
other supple material fi: ed on the metal rod cleans or clears the nacteur or 
noil comb only when it lowers the nacteur comb : having neared it in its 
upward movement, this band rubs against it in descending, whereas in rising 
it passes at a distance because the comb has descended. 











Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, &c. 
1503. W. MANWaRING, Banbury, “ Harvesting machines.”—Dated 16th June, 
1863. 
In carrying out this invention the patentee combines with machines 


having two driving wheels and a trailing beam a double-stroke cutting 
apparatus. In order to cause the reciprocating cut-ing apparatus to follow 





the inequilities of the ground in machines having two driving wheels, he 
attaches the finger beam toa lever having a slot or slots, which are made 
to embrace two or more projections in the body of the machine, by prefe- 
rence between the driving wheels, the relative form of the slots and posi- 
tion of the projections limiting the play of the cutting apparatus. The 
beam may be hinged or otherwise attached to the lever, but he prefers that 
it be attached by a wide open hinge, through which the knite and connect- 
ing rod can play. He attaches to the top of the beam a curved ratchet, 
aud to the lever before described a pawl, and he lets the pawl drop into 
the ratchet when he wants the beam to become rigid. It can then be 
lifted entirely clear of the ground. In reapers and mowers having only one 
driving wheel, he makes the latter with an upright flange, which flange is 
geared on its inner surface, that is, on the upright surface nearest to tne 
standing crop. From this gearing he drives a pinion or worm, and on the 
same shaft as this latter he fixes a wheel which takes into a second pinion 
or worm on the shaft carrying the crank (or its equivalent) which propeis 
the knife or cutter bar. In order to put the cut crop into swathe, he 
hinges to the off shoe of the finger beam, or to a prolongation thereof, a 
so-called swathe turner or dividing board of concave form, the concave 
front being next to the cut crop. In order to gather the standiug crop 
towards the cutters, and lay it off in sh: aves from a platform clear of the 
track of the driving wheel or wheels on the next round, he uses an inclined 
shatt, and to this shaft, which is putin motion by the gearing of the ma- 
chine in any convenient way, he attaches rake and ree! arms ; the latter are 
rigidly connected with tne shaft, so as to de cribe a circular path, but the 
former are pivoted to a disc or to a radii, so that they have a tendeucy to 
fall into the standing crop, or upon the platform and sweep it clean. The 
extent of this fall is timited by a stationary inclined su face or surfaces 
around the inclined shaft with which the rake arms are brought in contact. 
Tie distinciive feature of this gathering and sheaving apparatus is the 
iu-clined shaft, in combination with rigid reel and pivoted rake arms. 
1508. J. STRKLE and W. Mason, Leeds, *‘ Apparatus for removing the bran 
or outer skin from wheat and other grain.”-—Dated 16th June 1863. 
This invention hax reference to an improved mechanical arrangement 
whe: eby the bran or outer skin of wheat or other grain may be removed, 
ané this may be effected by several methods. According to one method the 
patentees place a parallel cylinder of wrought or cast iron, or other suitable 
materia!, on standards or suitable framework, by preference in an inclined 
position, to facilitate the delivery of wheat or other grain from the appa- 
ratus, when the operation of removing the bran or other skin sha | have 
beer performed. ‘Tiis cylinder shall coutain grooves or flutes on its inner 
surface, running from end to end thereof, not parallel to the axis by which 
the ey\inder i. supported, but having a diagonal or cyloidal directio.). Oa 
the uxis a ove named, and within the cynuder (the ends of which are 
cluseti, with the exception of holes required for the admission and emission 
of wheat or other grain) they place a suitable framework, carrying beaters 
of wood or iron, and parallel to the axes of the cylinder, and cause the 
axis te rotate by means of suitable gearing, aud, if deemed requisite, also 
the cylinder. ‘The wheat or other grain, having been previou-ly moistened 
by meavs of steam or water in the ordinary manner, is alloweu to evter at 
the higher end of the cylinder, and the contact of the same against the 
afure-named grooves or flutes by pressure of the beaters (which revolve 
freely within the cylinder) removes or partially removes the bran or — 
skin, the process being repeated as often as may be desirable, the i wist o 
the grooves or flutes in the cylinder, together with the inciination of the 
same and the rotary motion of the beaters (and when deemed necessary ¢ 
the cylinder), causing the wheat or other grain to emerge at the opposite 
end to that at which it entered. The bran or outer skin may be withdrawn 
from the cylinder by the methods in common use, viz., by exhaustion or by 
blasts. a 
1514. J. BANWELL, Watling, Oxford, “ Machine for collecting and placing in 
rows, or colbecteng and elevating into @ wagon or elsewhere, hay, Corny 
é&c.”—Dated 17th June, 1863. ae 
This invention cousists in the employment of a drag rake, collecting 
revoiving rake, running band rake, or other suitable elevators, ee 
platforms, and otber delivering mechanism, fitted into or upon a suital mm 
frame, mounted on two or more wheels, and propelled by ordinary mean ; 
applie. either in front-or behind. The trailing or drag rake Is — 
with slightly curved teeth, somewhat similar to an ordinary trailing rake, 
only that the teeth in this rake may be nearly straight, and to keep them 
to their work springs or weights may be applied thereto; or the teeth may 
be curved in the usual way, and the lever by which the teeth are raised or 
lowered isso formed as to allow them to work upon or at any required dis- 
tance from the ground. ‘The collecting revolving rake consists of _o 
fitted with projecting teeth, and is placed parallel with the teeth of th 
trailing rake, aud in front of or partly under the same. The yovelving 
| motion may be given to this vrum in any cf the usual ways, and tue dru 
may be of any required width of breast, or may be made in parts, rancher 
spaces between the sectional parts covered with fixed belts, or other m 
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to prevent anything falling in between the section while the machine is in 
motion. hen it is required to lift the produce or substence into a 
wagon or more elevated receiver, a spiked belt having rake teeth upon it, 
and working in a trough or frame, may be substituted for the drum rake, 
or used in conjunction therewith. By this belt working over around suit- 
ably placed pulleys or drum wheels, the collected substances can be raised 
and delivered at any required height. 








Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 


1492. J. Forrester, Burslem, Staffordshire, ‘‘ Manufacture of bricks, quarries, 
slabs, eurthenware pipes, and other earthenware or ceramic ai ticles,”’— 
Dated 1ith June, 1863. 

The patentee claims glazing any or every description of bricks, quarries, 
slabs, tiles, earthenware pipes, and other earthenware or ceramic articles, 
of whatever shape, form, or application, and whether plain, coloured, or 
ornamental, by first coating such articles, when in an unfired state, either 
wholly or partially, with any suitable glaze material, and then firing, 
baking, or burning them, so as to produce a glazed surface upon them, 
and fire, bake, or burn them at one and the same operation. 
15¢9. A. J. Fraser, Water-lane, Great Tower-street, London, ‘* Apparatus 

applied to hou-e and carriage window sashes for the working and fasten- 
ing thereof.” —Dated 16th June, 1863. 

This invention consists, First, of a metal or other suitable ratchet toothed 
rack, Which the patentee applies to the inside of the window frame ; this 
ex*ends from the top to the bottom of the sash, one for each sash. This 
rack has its ratchet teeth so disposed that the horizontal part of each tooth 
is above or on the window sash. He applies a spring bolt, which is so fixed 
to abut its end against the rack, and by the pressure of its spring is kept 
up thereto, and is at the same time free to recede. The effect of this boit 
js that, on raising the shaft, the bolt slips over the inclined faces of the 
teeth, freely catching at each one, and preventing the sash ag .in descending 
from any incermediate distance to which it may be raised or at full height. 
Thus, in opening a window, it is simply necessary to jift the window to the 
required height. 

1521. T. Purpig, Oxford-street, London, ‘* Plastering, colouring, 
ration of walls and ceilings.”"— Dated 17th June, 1863. 

The ceiling or wail to be operated upon is, according to this invention, 
coated, while the mortar is wet, with the desi ed colour mixed in water, 
and the surface is then rubbed with a stone, or other suitable substance, 
until the colour becomes incorporated with the ground. The surface is 
then polished with a piece of leather cloth with the hand, or with any sub- 
stance calculated to produce a gloss. The fastening may be done with 
ordinary stucco, or with a stucco composed of lime and marble powder. 
The surface may be painted i» while it is still wet, the result of this method 
being a true fresco on a polished ground.—Not proceeded with. 


1529. E. Ivert, Bedford, “ Machinery for the manufacture of tiles.” —Dated 
18th June, 1863. 

The class of tiles to which this invention refers is that which has an 
upper edge corrugated, scalloped, or brought to any other des:red orna- 
mental figure, su table for gurden borders or the edges of roofs. Hitherto, 
when manufacturing these tiles by machinery, the clay tas been forced out 
of the dies in a continuous block, carrying the ornament on its upper edge, 
and by mean. of wires the clay has been sliced off into thin slabs or ties. 
But this mode of manufacturing produces very ind fferent tiles, owing to 
the unequal pressure to which she clay is expo-ed. To remedy this the 
inven’ 0: proposes to force out the clay from, the dies in sheets cur:esponding 
in thickne-s to the thickness of tile uesired, and in breadth to the leugth of 
the tile.—Not proceeded with. 


and deco- 





Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 


1500. P. P. L. Starrorp, St. James’s-square, London, * Fire-arms.”—Dated 
15th June, 1863. 

This invention relates, in the First place, to brecch loaders, which the 
inven or makes with the breech chamber in a piece which i- jointed in the 
rear and at the upper part to the abutment or head of the stock and when 
m ved on its joiut rises up thereon, The fore end of this hinged breech- 
piece, which will contain the whole of the charge, 1s reduced and shouldered 
down so as to fit in to a recess furmed in the rear end of the barrel. The 
barrel is fitted to the stock so as to slide forward from off this fitted part of 
the breech piece, For this purpose the barrel is fitted and held to the 
stock by rings which embrace its exterior ; these rings he makes of hoops 
of m»al, which are spiit or open at one side, and have a tendency to spring 
open, but when closed fit accurately on the barrel. The abutting parts of 
the rings at the split or opening are prolonged in a radial direction, and fit 
down into recesses in the stock which keep the rings collapsed tight on the 
barrel ; a key passes somewhat in the usual way through the stock, and the 
depending radial projections keep the rings firmly in place, metal socket- 
pieces and bands being fitted and fixed to the stock for their reception, 
The keys and ring projections slide in their sockets equal to the distance 
the barrel slides, subj.ct to the control hereinafter de-cribed. The split 
radial projections of the rear ring is prolonged considerably, and passes 
quite through the stock, and on such prolongation he secures, by screw or 
otherwise, a knob handle, the neck or prolongation of which is rectangular, 
and fits into a circalar recess, from which a rectangular recess extends 
forwards towards the muzz'e When this handle is turned in one direction, 
the barrel will be fixed securely, but when turned at right a: gies thereto, 
it isfree to slide forward, so as to leave the breech free to rise, as first 
explained, and so receive the chage. A curved pin pr«jects from the rear 
end of tue breech piece, which takes into a hole in the break-off when the 
breech piece is down. A lever or other contrivance may be substituted for 
the revoiving knob handle, A spring is titted to the stock under the barrel, 
which has a constant tendency to force the barrel back on the breech- 
piece. The breech-piece also has a spring which th:ows it up when released 
from the barrel. A conswerable amount of metal is placed behind the 
bre: ch-piece, so as to present a good abutment thereto.—WNot proceeded with. 


aes R Marrison, Norwich, ‘* Breech-loading jire-arms.”—Dated 19th June, 
S63. 


These improvements relate to an adaptation or combination of parts for 
effecting the opeving and closing of the breech end of a gun, and they are 
adapted to double and single rifles, shot guus, and smail ordnance. The 
opening or clo-ing of the breech is effected by a combined forward and side 
motion. Towards the breech end of the barrel (or barrels of a double 
barrel gun) is furmed or applied an axis or pivot, which is received into 
and turns in a socket formed for it eccentricilly in a boss or circular piece, 
which is attached to a lever, and is capable of turning in the false breech 
or body of the gun. The b eech end of ti e barrel is of a curved torm, 
adapted to turn in contact with the breech plate, which is of a correspond- 
ing form. These parts are also inclined inwards or undercut. The breech 
plate has discs or circular metal projections which enter the barrel when it 
is in a position for firing, in order effectually to close the breech and hold 
the barrel correctly. ‘The socket in the bors or circular piece to the lever 
being formed eccentrically in that boss, the effect of turning that boss by 
its lever is to release the breech end of the barrel somewhat from the breech 
plate and disc or discs in metal projections. On the under side of tue 
barrel or barrels is a pin projecting downwards which works in a groove in 
the body of the gun. The boss or circular piece is cat away in a curved 
form, When the circular piece is moved a quarter circle, the pin projecting 
downwards is brought in contact with the cut-away part or catch of the 
boss or circular piece, and further movement of the lever carries the barrel 
to a proper angle on one side, so that the cartridge may be easily inserted. 
After loading by turning the lever the reverse way, the curve of the boss 
acts on the projecting pin and carries the barrel into the line of fire, and 
‘hen the eccentric pushes them home. By this duuble movement the 
barrel is carried forward and aside by one action of the lever, and in the 
backward movement of the l-ver the groove in which the projecting pin 
works 1s gradually closed up by the curve of the boss, thus carrying the 
barrel into the line of fire and then home.—Not proceeded with, : 





Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §e. 


2 PETITJEAN, Geneva, ‘‘ Manufacture of glass."—Dated 15th June, 


This invention consists in using glass cylinders (in French manchons) as 
—_ by glass blowers, to obtain spread window glass, but without cracking 
. a up along one side, as is the practice. The inventor exposes the glass 
cylinders at a brisk red heat by hanging them upon a frame in a horizontal 
position, another frame, of the same description, being placed inside the 
—. cylinder, and lodging at the bottom of it in a position paraliel with 
a top one. The glass cylinder, thus laid upon one frame, and bearing 
a one, is exposed to a red heat, which sofvens the glass. The 
ns oa underneath is carried down by its own weight, and changes the glass 
email er into two plane surfaces, ending at the top and bottom by two 
pass ip caused by the thickness of the frame. The glass, after being 
a + , iscut witha diamond, and thus are obtained two fize specimens 
~ — Perfectly planc, and having the transparency and the high polish 
ian eth giass. Afver this operation the glass cylinder is put into a spread- 

S ‘urnace, where it soon expands and forms two sheets of glass, the 


breadth of which is about one and a half times the diameter of the cylin 
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der 

employed — Not proceeded with. 

1505. J. Lieutroor, Accrington, *‘ Fixing mordants in the processes of dyeing 
and printin: textile fabrics ur yarns." —Datet lath June, 1363. ‘ 

The putentee claims the use of ammoniacal gas, or the volatile alkaline 
salts of ammonia, for the purpose of converting the mordant or mordants 
into sub-salt:, subsequent to the printing or padding processes, in order to 
make them less soluble in the damping, dyeing, and soaping operations, 
and thereby effecting a cousiderable economy of time in ‘* ageing” by 
the old prucess or processes, as well as 4 saving of the mordant and dyeing 
material, 

1519. F. pe Wrupe, Great College-street, Camden Town, London, ** Protection 
and preservation of lead surfaces exposed to the action of the water, de." 
—A communication.—Vated lith June, 1863. 

This invention consists in revdering lead su: faces insoluble in water by 
transforming the metallic lead into a sulphuret of that metal, thus pre- 
serving from corrosion pipes and cisterns exposed to the alternate action of 
water and atmospheric air, and also preserving water, in contact with 
such surfaces, from contamination. For the purposes of this iuvention the 
patentee takes a solution of any metal, in combination with sulphur soluble 
in water—that is to say, the soluble sulphides o Iphurets (especially 
those which have an excess of sulphur), such as the sulphides of ammo- 
nium, potassium, sodium, lithium, barium, strontium, magnesium, calcium, 
or the hyposulphites of these bases, and other metals, as aluminium, zinc, 
iron, livir of sulphur, or the reduced sulphates may also be used. By pre- 
ference, he takes a solution of caustic potash or soda, and boils with an 
excess of sulphur so long as any sulphur is dissolved. 


1527. D. BARKER, Milton-street, Wandsworth-road, “ Treatment and preser- 
vation of yeast.”—Dated 18th June, 1863, 

In carrying out this invention the method adopted, when the yeast is 
the ordinary brewers’ yeast, and is to be employed in bread making, is as 
follows :—'the yeast, in either a pressed or liquid state, has added thereto 
about 1 per cent. of caustic soda, or caust c potash (potash being preferred). 
It is put into a filtering vessel with spring water, with which it is inti- 
mate'y mixed, the result being that, by the process of filtration, the bitter 
principle derived from the hops and other impurities are carried off, the 
yeast being left in a perfectly white and pure stite. It should then be 
placed in canvas bags, and submitted to the pressure of a screw or 
hydraulic p:ess, for the purpose of separating the liquid combived there- 
with. Having thus obtained the pure yeast the patentee mixes with it a 
proportion of caustic soda or caustic potash (potash being employed, by 
preference), say, about 2 per cent., a proportion of about 10 to 25 per cent. 
of farinaceous matter (arrowroot being preferred) being afterwards added, 
The materials being thus combined should then be thoroughly mixed and 
incorporated, and finally entirely dried and deprived of all moisture, either 
by being spread thinly upon iren plates heated by steam, hot air, or 
gas, or by exposure to the air. Specially arranged apparatus is employed 
for mixing and drying. 

1532. H. Reynoups, Fileet-street, Loudon, “ An improved method of rendering 
atmospheric air sit for illuminating purposes, and of increasing the 
illuminating power of inflammable gas.”— Dated 19th June, 1363. 





the shaft, as by this means the greatest 
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ularity is afforded with the 
least attention. A stream of water, regulated by a tap connected with the 
water casings, sprinkling pire, and water wheel, gives the r. quired 
rotary motion for any given perivd without further attention than is 
necessary to give and regulate the supply of water. The machine or appa- 
ratus is used as follows: —The grain to be malted having been introduced 
into the cylinder, by means of a hopper connected therewith, the vaive of 
the revolving tube (by means of which the outlet is effecced) may be 
securely locked by the excise officer, and the key retained by 
him till the whole process is completed, the operator having no n cessity 
for interfering with such outlet during any part of such provess, Suffi.ient 
water is then supplied, by means of the sprinkling pipe, to steep the grain 
to the desired extent. After the st-eping proces. is complete |, and the -ur- 
plus water drained therefrom, sufficient :otary motion is given, by means 
of the water wheel, or other power applicd, to the shaft and fan, to keep 
the grain in continual rotary m tion by means of the stirrers or brushes 
revolving inside the cylinder, and at any desired temperature. Sprinkling 
is performed as ofven as may be deemed necessary by the pipe for that pur- 
e, and the state of the grain is asceriained as often as may be de-i 

y meaus of the sample tube, while the temperature is always indicated by 
the thermometer. The quantity of grain in the cylinder may be ascertained 
by means of gauges in the end of the cylinder. When the grain is suffi- 
ciently matured for drying, the water is turned on to the water wheel the 
motion increases, and the requisite temperature for drying applied. After 
the drying process is completed the excise officer may attend, to unlock the 
slide of the revolving tube, when the malt, falling into the tube, may 
propelled therefrom, by means of the screw, through tubing to any 
elevated or other position required. One water wheel and fan, by having 
connecting piping and gearing, may be made subservient to many cylinders 
or apparatus, 


Ciass 9,.—ELECTRICTITY.—None. 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
1493. T. Cope, Liverpool, ** Rocking horses.”—A communication.— Dated Lith 
June, 1863. 

Thi- invention consists in an improved system of connecting a toy horse 
to axles and wheels, for the purpose of enabling it to have locomotion and 
rise up and down, similar to the natural motion of the living horse when 
galloping. Each of the fore legs of the toy horse is jointed at the shoulders 
to the body, and at the feet to cranks, on a cranked axle having a wheel at 
each end ; and the hind legs are jointed to studs or pins on a frame open 
at that end, and holding at each side a swivel plate, in such manner that 
both can swivel in the frame. ‘To the swivel plates is fixed a short axle, 
carrying a wheel which can swivel with the plates and be used as a guiding 
wheel. The other end of the frame is jointed to the cranked axie, and 
mounted with a cross bar used as stirrups by the rider, aud for giving im- 
petus to the wheels. In the mouth of the hor-e there is a swivel bit, con- 
nected at each side with a rein, and also by a wire with che swivel plate on 











In carry, out thés invention the inventor partially fills a chamber or 
chamers with a porous or fibrous material, such as sponge, cotton, horse- 
hair, or +0..e substance having a porous or capillary quality, and then 
charges the chamber or chambers with a volatile fluid bydro.arbon. He 
displaces the hydrucarbon by atmospheric air, or ordinary gas, and allows 
the air or gas to remain in contact with the porous or fibrous material sata- 
rated or coated with ‘he flaid hydrocarbon, by wuich means the air or gas 
becoming impregnated with the vapour of the hydrocarbon, the former is 
rendered fit for illummating purposes, and the iatter has its illuminating 
power increased, He find. it convenient to employ two or more saturating 
chambers, which sre alternately charged with the volatile hydrocarbon, 
and air or gas; and these chambers may be made to re.olve upon an axis 
much in the same way as the chambers of an ordinary wet gas meter, the 
water being replaced by a fluid volatile hydrocarbun of a light specilic gra- 
vity.— Nol proceeded with. 


1567. L. A. Masouies, Stoke Newington, “ Apparatus for carburetting 
gases."— A communication. — Dated 22nd June, 1s63. 

This apparatus consists of a cylindrical vessel, with inlet and outlet pipes. 
There is a metal grating or gauze fitted with the apparatus, through which 
the gas passes, becomes carburetted, and is led off by ordinary pipes to 
burners. Two fine wire gratings or gwze, in which wicks are plaved, are 
fitted to the inside of the apparatus, and there sustained by supports—Ly 
preference, four—in contact with the top and bottom thereof. There is a 
reservoir, made, by preference, of giass, xt the upper part of the apparatus, 
provided with a lo g neek, which accurately fits the pipe fitted to the 
carburetting apparatus, The re-ervoir has no communication with the 
atmosphere, and maintains the carburetting liquid at a constant level, and 
in such manner that, as the carburetting liquid becomes ec nsumed, air is 
admitted by the tube fitted to the up. er part of the carburator, and thus 
allows the liquid in the upper reservoir to flow down contincaily, and so 
keeps the wicks saturated with the carburetting liquid. 


1559. W. Cuark, Chancery-lane, London, “* Treatment of broom for the ma- 
nufact re of paper '—A communication —Dated 2th June, 1863. 

For the purposee of this invention the inveutor makes treuches in the 
ground of greater length than breadth, the depth of which varies from 
fitteen inches to four feet; the plants are then placed in layers in these 
branches, and slightly damped with water and trodden by the operator, so 
as to obtain as intimate contact as possible. When the trenches are filled 
on a level with the surface of the ground he covers the plants with from 
eight to -ixteen inches of the ground previously throwu out. Fermentation 
then commences, which is assisted by slightly waterin; the plants daily, but 
in sufficient quantity to cool the layers. 

1546. G Haseitixe, Southampton-buildinos, Chancery-lane, London, “ Oil 
more especially designed for mixing paints and coluurs.”"—A communica- 
tion.—Lated 2th June, 1863. 

This invention consists in producing an oil adapted for use in grinding and 
mixing paint and colours, and for other purposes, from the acid residuum 
remaining after the purification of petroleum or coai oil, or other bitumi- 
nous oils, The said oil is produced by freeing the residuum of its acid 
properties and impurities by a distillation, which leaves the oil of the con. 
sistency and body of the residuum. — Not proceeded with. 

1539. J. Watts, Coventry, “ Apparatus for the manufacture of malt,."— 
Dated 19th June, 1863 

The machinery or apparatus constituting this invention is constructed as 
follows :—-A hollow cylinder, fixed horizontaily, is provided with a shaft 
capable of rotary motion, the said shaft being situated on the axis of the 
cylinder, and working in beariugs in the clused ends of the cylinder. The 
rotating axis carries a series of stirrers or brushes, which bear closely 
against the inver circumference of the cylinder the whole length thereof. 
The grain to be malted is contained in the cylinder, and may be turned 
over and kept in a state of continual motion by the said stirrers or brushes, 
by giving rotation to the shaftcarrying them. As the stirrers or brushes 
rotate closely against the inner circumference of the cylinder the grain is 
not injured by their motion, and which, being rotary, insures the perfect 
and regular turning of every grain contained in such cylinder. The upper 
side of the cylinder is open through its whole length, and for about one- 
fourth of its circumfereice, and the lower side of the cylinder is perforated 
with small holes. The upper part of the cylinder opens into an inverted 
hopper attwched on the cylinder, which hopper terminates in a pipe con- 
nected with a rotary fan, by the working of which a current of air ix 
drawn through the cylinder, the current permeating equally the whole of 
the grain therein. The perforations in the lower side of the cylinder open 
into a hopper, the said hopper being situated underneath the cylinder, and 
terminating in a pipe communicating with the atmosphere and with a hot 
air apparatus. By means of valves or slides the relative proportions of hot 
and cold air can be regulated, and the requi ed temperature obtained ; or 
heat may be applied directly by means of a fire box constructed in or under 
the hopper un‘derueath the cylinder ; or by means of gas or other like com- 
bustible inserted and ignited in suchhopper. Along the upper part of the 
cylinder is a pipe extending the whole length of, and forming part of, the 
mner circumference t ereof, that part of the pipe formi:g such inner 
circumference being very finely perforated on its under side, by means of 
which perforations water can be i..truduced iuto the cylinder for steeping 
or sprinkiing the grain at pleasure. Along the under part of such 
cylinder, and extending the whole length thereof, is a slot, into which a 
part of the outer circumference of a pipe, whore axis is parallel to that of 
the cylinder, is made to revolve, such part of the outer circumference of 
the said part forming, when so revolved, an exact but detachea segment 
of the inn rcircumference of the said cylinder. The said pipe has alo a 
slot or opening forming, when revulved parailel to the slot of the cylinder, 
an exact counterpart thereof, and one continuous opening for aumitting 
the malt from the cylinder into the said pipe. By opening the slot the 
contents of the cylinder are precipitated into the said tube, from which they 
may be prope'led, by an Archimedean screw, to the position required, On 
the outer circumference: f ‘he said cylinder, to the «tent of one-fourth of 
such circumference on each side thereof are cases for containing water, 
connect d at top and hottom with each other by means of pipes, through 
which water is made to pass for the supply of the water wheel hc reinafter 
described, affixed on or geared to the shaft or axle ing the stirrers or 
brushes in-ide the cylinder, and the water thus continually passing may 
be made subservient in reducing the temperature of the grain while germi- 
nating in the cylinder; but these casings are so constructed as to render 
their use entirely optional,as the water may, if preferred, pass directly on 
to the water wheel, or in the sprinkling tube, witeout occupying them. A 
thermometer fixed in the end of the cylinder always indicates the tempera- 
ture of the grain therein, and examination of such g:ain in a limived 
quantity is affurded by means ot a sample tube fixed near the thermometer. 
The patentee prefers to give motion to the shait carrying the stirrers or 
brushes inside the cylinder by means of a water wheel fixed near the end of 





its opposite side, so that, when one rein is pulled, the guiding whee! moves 

sideways in one direction, and, when the other rein is puiled, in the op, po- 

site direction.— Not proceeded with 

1495. J. B. Hanns, Edinburgh, ** Manufacture of flexible and other tubes.” 
— Dated 1ith June, 1863. 

Th‘s invention consists in producing a flexible waterproof tube or hose 
by lining and coating a woven tube with vulcavised i dia rubber in the fol- 
lowing manner: - Into the woven tube a tube of somewhat smailer size, and 
made of india-rubber composition suitable for valcanising, is placed ; this 
inner tube is expanded by fluid pressure and valcanised _Befure vulcanis- 
ing, however, a coating is applied to the exterior of the hose. While it is 
distended by fluid pressure a strip of india-rubber 1s lapped round the hose, 
and caused to adhere, sound joints being made. The vulcanising is effected 
while the hose is kept distended by fluid pressure. Also, according to this 
invention, the inventor lines in a similar manner metal or other rigid 
tubes with vu'canised india-rubber. 

1501. J. J. Suxpuock, Vincent-street, Westminsier, “ Valves for the passage 
of steam, gas, and jluids.”— Dated 16th June, 1863 

This invention cannot be described with ut reference to the drawings, 
1502. F. 58. Witutams, Boston, U.S, ‘‘ Apprratus for shaping plastic 

materials, and hot but not melted metals, by means of pressure, percus- 
sion, or rolling.”—A communication.— D sted 16th June, 1365, 

This invention consists in a mould of solid muterial, as contradistin- 
guished from a mould formed of savd, when constructed substantially as 
described, so as to admit of the formation of various shapes under pressure, 
percussion, or rolling. These moulds may be used in forging hot or cold 
metals, or in compressing plastic substances into regular or irregular shapes, 
They may be made of metal, wood, or of any solid substance capable of 
resisting the pressure brought to bear on them. 

1506. J. G. Jenxines, Palace-road, Lambeth, ani M. L. J. Lavater, Bath- 
street, Newgate-street, London, “ Moulding and vulcanising articles of 
india-rubber.” — Dated th June, 1863 

This invention has for its object improvements in moulding and vul- 
canising articles of india-rubber, and is applicable particularly to reticulate 
articles, such as the vulcanived india-rubber mats in common use, In order 
to produce -uch articles the patentees employ a frame with four or other 
convenient number of sides, connected together in such manner that they 
can be readily separsted the one from the other; to this is a adapted a 
bottom and a top, with a number of projections upon it, corresponding with 
the perforations to be made in the mat or otherarticle. The dough of sul- 
phurised india-rubber is put into the frame, and the projections on the lid 
are forced down in amongst the dough by a press, and then the frame and 
ics contents are subjected to heat until the india-rubber is vulcanised, and 
thus a perforated biock is produced. This block is then cut up into slices 
by means of a knife, and each slice forms a mat or similar article, 

1507. W. Score, St. Pawl's-road, Camden Town, London, ‘* Manufacture of 
candles and soap."— Dated 16th June, 1863. 

This invention consists in the application to these manufactures of the 
grease obtained by distilling the residue left when purifying cotton seed oil. 
When cotton seed oil is being purified by being boiled with sulphuric acid, 
and afterwards filtered, a residve or foots is left, which, when distilled, 
yields a grease very suitable for being used in the manufacture of soap and 
candles.— Not proceeded with 
1511. J. C. Ontons, Birmingham, “ Smiths’ and other bellows,”—Dated 6th 

June, 1863, 

This invention consists in constructing the ‘ cope,” or front of bellows, 
of iron or other metal. This invention further consists in connecting the 
blast pipe to the cope by means of screws, bolts, or otherwise, i: such 
manuer that, when required, the blast pipe can be readily removed. When 
for packing, the patentee reverses the blast pipe and plaves it inside the 
bellows, whereby much space is economised. 
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Tae MAncuester, SHEFFIELD AND LiINcoLNsHIRE RAILWAY.— 
At the half yearly meeting of the proprietors in the Manchester, 
Sheffield and Lincolnshire Railway Company, held at Manchester on 
Wednesday, a rather more encouraging state of affairs was disclosed. 
A dividend at the rate of £1 10s per cent. per annum, was proposed 
and carried on the long unprotitable ordinary stock The concern is 
in fact recovering from the depression of 1862, beside acquiring new 
elements of traffic. ‘The tonnage in and out of Grimsby docks has 
steadily increased. The Company’s share of the net profits of the 
South Junction Railway amounts to £8,956, as against £8,146, show- 
ing an increase of £810 over the corresponding period of last year. 
The conviction that the suburban trattic connected with Manchester 
will still largely increase has induced the directors to join the 
London and North Western Company in prosecuting, as an exten- 
sion by the South Junction Railway, « bill for a short branch of five 
miles, connecting the South Junction line with the Stockport and 
Timperley line at Chedale. the estimated cost of whic» is £100,000, 
The revenue of the canals shows an increase of £1,832 93. 1d., as 
compared with the corresponding period of last year. ‘The effect 
of the consolidation of the working of the canals with that of the 
railways has been satisfactory. Although the receipts have been 
increased by the sum of £1,832 93, ld. the working expenses, 
which include £1,121 16s. 8d., the proportion chargeable ayzainst the 
half year in reduction of the suspense accounts, have been diminished 
by £2,8y6 11s. 7d, showing «an increase of net pr-fit of £4.729 0s, 8d. 
The bill for leasing the South Yorkshire undertaking had been again 
deposited, containing the modifications, which had been agreed 
to with the South Yorkshire Company. The directors have 
deposited bills for further powers of subscription to and working of 
the Cheshire lines to carry out the agreement made with the Great 
Northern Company, and to purchase or hire steamers to trade with 
the port of Grimsby. The directors regret that the Garston and 
Liverpool line is not yet completed as they had anticipated, but the 
works are now so far advanced as to warrant the belief that the line 
may be opened at an early date. The expenditure on capital 
account during the half year amounts to £238,65) 6s. 8d., of which 
£151,469 19s. 9d. is for subscriptions to other companies, 
£48,559 12s. 6d. for works and stations, and £30,018 17s. 7d. for a 
new rolling stock. 
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BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 
(From our own Correspondent.) 

Tne Iron Trane: A Few Specifications Received: Difficulties with the 
Men; Delwery of Orders Delayed: Prices Firm—Pia |rox: No 
Sales: Furnaces Busy -'Vur Union Movement: Dissension between 
North and South: Welsh Puddlers joining the South Staffordshire 
Union—Tastet 1N Memory oF [ronmasters—VHe MILLFIFLD 
Kevier Funp—Tue Coan rape: Continued Activity ; The Labour 
Difficulty Meeting OF Misers- THe Neep or Fexcine Swarts 
—Muinina Acc:pents—INFRINGEMENT OF THE Mixers’ Inspection 
Act— Tne Daniaston Expetosion — ‘THe Present ano Future 
Surety oF Coat in Sovutu Srarrorpsume— He Genenan Harp- 
wake Trapes: Briskness: Branches specified: Rise in Tin Piates— 
Trape Baxkauprcies — Movement among THE Horse Nam 
Magers — ‘Tne Binwincuam Cuamper or Commerce: Report : 
Metals and the Book Post: The Singapore Arms Trade: Foreign 
Tariffs: The Merchandise Marks Act: The Patent Question: The 
Bankruptcy Act: Maritime Law and Belligerents ; The Partnership 
Law Amendment Bill—Meetina or tHe Wotvernampron Route 
Stock Company — Tne Employment oF CHILDREN IN THE 
Porrenies: Public Meetings—Coventry Kippon ‘l'rape—Work- 
MEN AND THEIR DweLiinos—'Tue OLp Copper Coinage AND Bir- 
MINGHAM—NEW FRE-ESCAPE. 

Srecirications have not in the past week been kept back to so 

marked an extent as was the case in the previous fortnight. There 

are not, however, many yet coming to hand, notwithstanding that 
orders have been accepted. ‘The non-arrival of such specifications 
is not a subject of much inconvenience, for the old orders are still 
numerous enough to tax the capabilities of most of the works, 
‘These are not what the proprietors would have them be at such a 
time ; and they are not chiefly, because certain of the men who ecn- 
tinue to misuse at the ale bench their increased earnings, and, asa 
result, neglect their work. The annoyance is even greater now 
than it has yet been. There are few works at which furnaces have 
not been standing and coal wasted through this conduct of the men. 

If an employer should discharge such hands he would not benefit 

by the change, if, indeed, he might be able to fill up the vacancies, 















be delivered as speedily as possible, and the delays which the men's 
conduct occasion are, therefore, the more vexatious. While the 
recent advances have slighily checked the demand for a time, there 
is still a healthy, and in some instances a very brisk demand. For 
plates the inquiries do not seem to flag, and they indicate a growing 
application of iron to maritime uses. Prices of all descriptions 
remain very firm, and neither buyers nor sellers are prepared to 
enter into large engagements. ‘The spring demand is being looked 
forward to with a little anxiety by those persons who fear that a 
further rise is near at hand. 

Pigs are quite inactive, but the makers are all blowing their fur- 
naces to their fullest extent on orders previously received. 

The determination of the puddlers of South Staffordshire and the 
adjoining districts to have a separate executive for their own union 


THE IRON, COAL, AND G#NERAL TRADES OF 








at Brierley-bill appears to have roused a little ill-feeling on the part | 


of their northern brethren. The Secretary of the Gateshead Union, 
writing to a Birmingham paper, complains of this determination, 
and accepts as a symptom of weakness and division. He says that, 


during the late strike, the north helped Staffordshire with a dona- | 


tion of nearly £300, and adds that the promises of fidelity and 
reciprocity then made have proved pie crusts. In proof of this, he 
states that, during a recent strike among the men of the north, their 
Brierley -hill friends sent them a donation of only £3. He then avers 
that the Puddlers’ Association, at first made national by the exertions 
of the north, is becoming sectional through the action of the south. 
‘In the infant days of our Association,” he continues, “we bur- 
thened ourselves with levies for this good cause. Amongst the 
other places we established a branch at Brierley-hill, by our exer- 
tions we won the memorable Staffordshire strike, which, in a great 
measure accounts for the present prosperous state of the iron trade. 
The iiea of two executives,” he concludes, “ will most assuredly be 
the downfall of the Association.” 

“About 200 puddlers and millmen, employed at the Blaenavon 
Ironworks, attended at Brierley Hill on Saturday evening, to listen 
to a deputation from the Brierley Hill executive committee. One of 
the deputation advised the abolition of Sabbath labour, and stated 
that it was “most lamentable that the masters in Wales, having 
raised the price of their iron in the same ratio as the Staffordshire 
masters, had only raised the wages of their men 10 per cent., while 
the latter had given 45 per cent. tothe men in theiremploy.” The 
following resolution was then proposed and carried with »cclama- 
tion: —‘“ That the members of this lodge (Dechren Datove) 
having heard the delegates from Brierley Hill, are of opinion that 
their interests will be best served by at once joining that body.” 

A haudsome mural tablet has been erected in the Wesleyan 
Chapel at Stourbridge, to the memory of the late Messrs. P. and’ W. 
H. Baldwin, by the men whom in their lifetime they employed at 
the Wilden Ironworks vear the town, and at the Horsley Field Tin 
Plate Ironworks, Wolverhampton. 4 

The annual meeting of the Geveral Committee for administering 
the Millfield Accident Relief Fund was held on Friday last. As, 
however, all the members were not preent the meeting was 
adjourned. It was stated that upwards of £650 had been given to 
the fund by the working men of the districts. 

The demand for coal in this district is now, as it has been for 
several weeks past, much in advance of the supply, and the high 
prices are, in consequence, firmly maintained by colliery proprietors. 
The labour difliculty is still great. Although most of the men who 
gave notice for 6d. rise, when their masters offered 3d. have gone 
in, yet the greatest part of the miuers in the employ of Messrs. G. 
B. Thorneyeroft and Co. at Bradley are still out, and others are much 
dissatisfied. A meeting of thecolliery proprietors in the Wolverhamp- 
ton district was held in that town on Wednesday, and they deter- 
mined not to give more than the 3d. rise which they have already 
offered. Owing to the partial strike, and to the irregularity with 
which the men work, much coal is coming here from other districts, 
The Cannock Chase is supplying not only an extensive demand, but 
it is also furnishing large quantities of fuel for tie furnaces and 
manufactories. 

The members of the Amalgamated Association of Miners recently 
met at Dudley, when about 400 miners were present. Mr. Benjamin 
Gould, a working miner, was in the chair. The Rev. Mr. Jeavons, 
Baptist, of Cradley, advised the men present in reference to their 
conduct to their masters. Referring to thestrike at the New British 
Iron Company's colliery, be said that it arose from the fact that 
a man named John Ruff had received a fortnight’s notice to leave 
the company’s colliery because he was a union man. He (the 
speaker) waited upou the manager of the colliery, and induced him 
to give a promise that union aud non-union men should be treated 
eqvally well. He therefore thought that the men on strike should 
now return to their work, and he proposed a resolution to this 
effect. The resolution was carried, and it was resolved that a depu- 
tation should be appointed to represent the opinion of the meeting 
to the men on strike. 

Several accidents have lately happened through want of fencing 
around pit shafts. A practical miner, writing to a Birmingham 
yaper, dtaws attention to the fact that the recent accident at 
sromley could not have happened if proper fences had been put 
up as required by law. The inquest in this case has terminated 
in censure on the banksman and butty. Necently a miner fell 
down one of the pits at the Silehouse Colliery at Brierley Hill, 
but was caught by an ascending skip at the depth of sixty ‘yards, 
and though much injured was saved from death. me 

On Tuesday’ morning, while two miners were descending a pit 
near Hay Green, at the Lige, belonging to Messrs. Hickman and 
Co, the hook sl pped . ff one of the li, ks. and the poo fellows were 
Gashed tu the bottom, 12 it. below, aud were Kuled. 

In consequence of mining operations, the floor of the kitchen of a 











public-house at Highfield, near Bilston, fell into the cellars, taking 
with it four persons, none of whom were very sericusly injured. 
There are few of our readers who will regret that at length we 


hear of mine inspectors and magistrates t:king those proceedings | 


which are so frequently called for to bring home asense of respousi- 
bility to managers of collieries and their chartermasters. An 
incident of this kind will be found in the following account:—At 
Longton Police-court, on Wednesday, Stephen Rowe, manager at 
the Swingle Hill Colliery, was charged, under a summons, with 
permitting aud suffering certain safety lamps to be used in the pit 


without being first examined, and securely locked by a person | 


appointed for that purpose. It will be remembered that an 
explosion of gas took place in a p‘t at the Swingle Hill Col- 
liery, about the middle of November, through which three men 
lost their lives. On the 2lst November, a few days later, 
Mr. Wynne, Government Inspector of Mines, found a serious 
amount of gas in the workings. The men were working with 
lamps which, on examination, he found to be unlocked. Gas was 
within fourteen or eighteen inches of the level of the roof of the 
place where the men were at work, and the slightest falling from 
the roof would have driven the gas into the working. Mr. Wynne 
now said that he knew the defendant was the manager, and it was 
his duty to carry out the third general rule of the colliery, which re- 
quired him to have the safety lamps used in the pit examined and 
safely locked before the men began to work inthe morning. In 


defence it was contended that it would be unreasonable to hold Mr. | 


Rowe, who was general manager, aud had moro than twenty-five 
collieries under his charge, responsible in this case, as the 
prosecution wished to make bim under the third general rule. 
It was his usual practice to leave the examination of the lamps 
to the chartermaster or butty. ‘lhe magistrates considered that the 
defendant was responsible for the state of the lamps, and, although 
he could not be atall the pits at the same time, he was decidedly 
accountable for the acts of his subordinates. They inflicted a fine 
of 40s.,and costs 14s. John Orpe, chartermaster at the same pit, 
was then charged with unlawfully neglecting to order the workmen 
employed in the pit to be provided with safety lamps, aud to 
prohibit them from taking into the workings thereof lights other 
than such lamps after they had been examined by a person 
appointed for that purpose, contrary to the 17th special rule of 


: s “ | the colliery. Walter Sueyd,a butty, deposed that there was foul 
All the iron that is now being rolled customers are anxious should | ogee a ge i 


air in the pit on the morning of the explosion, when 
Orpe did not appear until after the men had commenced 
work. Witness told him there was gas in the pit, and he 
replied, “The men must be very cautious.” They were using 
naked candles, and Orpe told him to keep their lights down 
to prevent accident. He did not tell them to go out of the pit, and 
they went on working till the explosion took place. If the men 
had had lainps, witness believed, the accident would not have taken 
place. There were only two safety lamps in the pits. There ought 
to have been twenty, there being twenty men at work. The 
defendant said he paid this witness to examine the pit every morn- 
ing, and see if it were safe or not. The magistrates inflicted a fine 
of 40s., but reduced it to 20s, at the solicitation of Mr. Wynne, who 
said that he knew no one who was more anxious to protect the lives 
of his men than was Mr. Sparrow. 

At the Hanley Police Court, on Monday, Samuel Jones, collier, in 
the employ of Earl Granville, for smoking in a pit where lamps 
were exclusively used, contrary to the 25th special rulein use at the 
colliery, was fined 10s. and custs. 

In the Court of Queen’s Bench, on Thursday week, Mr. Welsley, 
on behalf of Mr. 8. Mills, proprietor of the colliery at Darlston, at 
which the late fatal boiler explosion occurred, and Mr. Whitehouse, 
his head engineer, against both of whom a verdict of manslaughter 
was recently returned by the coroner's jury who sat in the case, 
moved for a certiorari to bring up the inquisition with a view to 
quash it upon several grounds, The court granted a rule nisi. 

The continuance or otherwise of the supply of coal to the South 
Staffordshire district is a matter of the largest moment to all con- 
nected with the trade of this district. Whether or not the mineral 
is now worked in the proper way, and with the proper care is 
also a matter of equal importance, We find some pertinent remarks 
upon both these subjects in a speech lately delivered by Mr. Rupert 
Kettle, Vice-President of the Dudley and Midland Geological 
Society, at a conversazione and exhibition of fossils, &¢., held in 
Wolverhampton on Friday last in connection with this society. 
Mr. Kettle said that South Staffordshire and the coal districts 
connected with it had been more bountifully supplied with 
the precious mineral than had any other part of the world. 
The ordinary working measures were the brooch, the thick, the 
thin, the new mine, the fire-clay coal, and the bottom coal. These 
measures, he maintained, had been imperfectly worked; and he 
wight be allowed to say that a great waste was daily occurring in 
this district from ignorance of the allied sciences, as well as from 
ignorance of geology. ‘aking the thick-coal measure for the pur- 
pose of illustration, a one yard cube block of that measure would 
weigh between 17 and 18 ewt. They might then take 48,000 square 
yards of coal to represent 36,000 tons as they lay in the earth 
unworked ; but it had been repeatedly proved before him by mining 
experts, that instead of this quantity being obtained for the benefit 
of man, only 18,000 tons of all sorts—coals, lumps, cobbles, and 
slack—had been broughtto the surface in a condition fit for sale. The 
selling price of course varied according to the amount of small 
and slack, but after looking through notes which he had taken at 





various times in cases spread over a wide area of country, he had | 
come to the conclusion that 6s. 8d. per ton would fairly average the | 


price per ton obtained for the produce of thick coal workings. Aun 
acre of thick coal, on the principle now so generally adopted, was, 


therefore, only worth £6,000 ; whereas if the 26,200 tons could be | 


raised in the same condition, it would at the same price realise 
£13,100, A better knowledge of this particular stratum than had 
before been obtained had for some years past been within the reach 
of all. Mr. Warington Smyth, in an appendix to the second part of 
records of the Government School of Mines, described the difference 
between the scientific and the ordinary mode of working; and on 
the walls around them were diagrams of the workings of the thick 
coal measure, by which any one conversant with mining plans, and 
capable of being entrusted with the getting of property so valuable 
as thick coal, might understand how to work it by the long-wall 
system in two courses, instead of by the wasteful pillar system, 
and thus increase the value of such property by at least from 
15 to 16 per cent. Then there were the brooch, the heathen, 
the new mine, the fire clay, aud the bottom coal, omitting from 
the calculation the sulphur and the flying red, or “flying reed,” as 
their Bilston friends would call it. ‘The brooch was 3ft. bin. thick ; 
the heather 2ft. bin. ; the new mine, Gft.; the fire-clay, 7ft.; and the 
bottom coal, 8it To be within the mark, he had taken calculations 
at least 20 per cent. below those in the geological report. ‘his gave 
a vertical depth of 27ft. in the measures which lay associated with 
the thick coal. If the theory which he had applied to the thick coal 
were applied to these, it would show that, although they yielded a 
larger proporvon of coal than the thick measures, there yet remained 
in the earth a proportion so great, as compared with that brought to 
the surface, as to be worth every attention that could be bestowed 
upon it to effect a more economical working. That society, he 
hoped, might be of service in bringing about this desirable end. If 
it did it would achieve some good, aud go far to justify the interest 
taken in it by its promoters. If he was a benefactor of his species 
who made two blades of grass to grow where one had grown before, 
who should deny merit to those who caused two skips of coal to be 
brought to the surface instead of one. In that country they were 
rather late in the application of scientitic principles, and it bad 
begun to be the opinion that the “black cake” had been so often 
cut that there now remained nothing but the crust. 








however, might be the condition of that country, which Sir W. 
Armstrong knew best, he ventured to express av opinion that on 
the confines of the old fields in this district there would be found 
coal sufficient to supply works and forges for ages to come. He 
eApressed surprise that the inoumasters of this district sent 
so much money to Birmingham as prizes for cattle and for 


Whatever, | 





{improving the land, and did not take more interest in the 
| economical working of their mineral property. He wondered that 
| Lord Da iley, who raised 30,000 tons a week, did not offer a prize of 
10) or 500 guineas to the man who should conduc” the working of 
| his miues so as to bring the largest quantity of coal to the surtace- 
Such prizes would soon immensely increase the value of his property. 
Mr. Kettle then referred to the draining of mines. As much want 
of information and as much absence of :esearch was displayed in rela. 
| tion to the water that was constantly found in mines as in respect of 
the getting of the coal. He ventured to say that if the coal was got 
with less difficulty because of the water than was the case fifteen or 
twenty years agu, it was of the vast mechanical app! s that had 
been adopted since that time to craw away the water. How the 
water had yot into the mine had never been attempted to be solved; 
yet he believed that the problem might be so far solved as to very 
considerably lessen the difficulties aud cost of the working of mineg 
during a time when so little was known on the subject as at the 
present time. 

The general trades of the Midland districts are still tolerably active 
In Birmingham the demand on account of general articles of manu- 
facture is good. The edge-tool makers are well employed; the 
electro-platers are securing extensive orders ; andin the wire-draw- 
ing, metallic bedstead, and brass-founding branches, orders are 
numerous, In the fancy trades alone is slackness visible. 

Wolverhampton and its manufacturing adjuncts are feeling the 
effects of agood harvest, for the inquiry for goods received from the 
| agricultural districts is large. The order sheets sent home by the 
factors’ travellers, who are now on their journeys, are filled with 

welcome lists. From the West of England the orders received are 
especially numerous; and in respect of the north the demand is 
also satisfactory. As yet the Irish demand is n:aking but litile 
impression upon the market. The state of the tin-plate trade will 
be seen below. ‘ithe lock makers have not much cause for complaint; 
but the japanners are scarcely in so favourable a position. Railway 
fittings are in good inquiry both on account of English and foreign 
buyers; edge-tools are being rapidly sold; and at the foundries, 
the men are not idle. 

Trade in Darlington issomewhat depressed; but those connected 
with the staple manufactures of West Bromwich and Walsall are 
well employed. 

At a numerous and influential meeting of the tin-plate trade held 
at Gloucester 02 the 26th inst, at which nearly the whole of the 
trade was represented, it was resolved that the prices of tin plates 
should be advanced two shillings per box. The price ot best 
chareoal plates was fixed at Sls. per box, J. C., at Liverpool, and 
31s. 64. at London. It is well known that tin plates have for some 
time past been sold at remunerative prices. The increased demand 
for home consumption, as well as that for export and the euhanced 
cost of material and labour, have rendered this advance necessary, 
The stock of tin plates in this country and abroad is very small, 
and it is thought that the time has arrived to secure good prices 
in this important branch of manufacture. ; 

At the Birmingham Bankruptcy Court, a few days ago, E. Cock- 
burn, coal merchant, of Rugby, received his order of discharge, 
The balance-sheet showed a deticiency of £4.853 15s. 11d; but this 
was caused by a large deficiency arising out of losses which accrued 
from the flooding of a mine, whilst the bankrupt was in partuership 
with one Jordan, acolliery proprietor. On Friday, J.S Hill, engineer, 
of Coseley, received his order of discharge. W. Yarrow, engineer, of 
Wednesbury, likewise received his order of discharge on the same 
day. His bavkruptcy was due to his wife, who had contracted debts 
without ber busband's knowledge. A first sitting was held in the 
case of Edwards, Wood, and Greenwood, of the Tame Valley and 
Kingsbury Wood Collieries. Creditors attended and proved their 
debts to the amount of £9,000. A proposition to take further 
proceedings in the case out of the Bankruptcy Court was, however, 
agreed to by a majority of the creditors present, and the meeting was 
adjourned until the Sth of February for coufirmation of the resolu- 
tion. On Tuesday, at the same court, first sittings were held in the 
cases of J. Smith, electro-plater, and 8. D. WH. Darly, iron be Istead 
makers, allof Birmingham. : 

A formal notice of fourteen days has been issued to the horsen@il 
makers of the Sedgley district, intimating that no horsenail iron 
will be taken out of their warehouses by the men on or after the 6th 
February, unless at 6d. per thousand advance. 

The directors of the Patent Tile Company have made a call of £1 
ashare, payable on the Ist of February. ‘The works of the com- 
pany will be at Smethwick, and will be very near to the French 
walls, Contracts for the necessary machinery have already been 
given out. , ; 

The Patent Shaft and Axletree Company is now constituted. 
The capital is £400,000, in 20,000 shares. The company is pro- 
moted by varions directors of the wagon companies. ‘The company 
will be entitled, not only to the works in full operation, but to all 
existing contracts, with accruing profits from the Ist of January. 

It is probable that the works of the Patent Shaft and Axle 
Company, at Wednesbury, will pass from the hands of Messrs. 
Lloyd, Foster, and Co., the recent purchasers, into the occupancy 
of a company formed by the Metropolitan Railway Carriage an 
Wagon Company—the Gloucester and the Railway Carriage Com- 
pany, Oldbury. 

‘The Birmingham Chamber of Commerce were to hold a half 
yearly meeting in the town last night, at which Mr. Bright and Mr. 
Scholefield, the two M.P.’s for Birmingham, were to be present. The 
| report to be*read on the occasion draws attention to the steps which 
the Council have taken to induce the Postmaster-General to mako 
the book post applicable to metals suitable to that mode of transit, 
and to the communications which have passed between the council 
and the War and India Offices relating to the tempbrary stopping, 
by those authorities, of the shipping of arms from Singapore, both 
of which matters have been already noticed here. Next it is an- 
nounced that the council are still engaged revising the Partnership 
Law Amendment Bill, which they hope to re-introduce into Parlia- 
ment early next Session. So soon, however, as the report of 
the Royal Commission on the Patent Law Amendment Bill 
should appear the council would be prepared to fake such 
action as they might deem expedient. In the meantime the 
Council say that they would direct the attention of the Chamber to 
the new phase which the discussion of the patent question Is 
assumivg. The time, it would appear, has arrived when, inst ad of 
questions relating to the working of the Law of Patents, the mode 
and cost of its administration, the wider question of the policy of 
Protection by Patent, will have to be taken up by that portion ot the 
community interested in inventions, in the arts, and manufactures. 
Your Council have, therefore, with a view to eliciting opinion on 
the subject, submitted for discussion at the next mecting of the 
Association of Chambers of Commerce a resolution which, while 
admitting the desirability of amendments iu the existing st ate of the 
law, affirms the granting of Patents to be right in principle aud 
beneficial in operation. A committee of the Council had pre pared certain 
suggestions relative to the Bankruptcy Act of 1861 for the c nside- 
ration of the next meeting of the associated chambers. At the 
Edinburgh meeting of the Social Science Association a deputation of 
the council handed to the secretary the following resolution:—* That 
this council is of opinion that it would be strongly in the interest of 
this country to establish the following proposition as a part of inter- 
national maritime law, viz.: That the private proverty of subjects of 
a belligerent on the high seas should be exempt from seizure by the 
public armed vessels of the other belligerents, except it be contraband. 
“The council (the report adds) applied in October last to the 
consuls-general, or consuls, of the principal governments in Europe 
and America for copies of the tariffs of the several States whose 
commercial interests they represent. ‘The council.take this oppor- 
tunity of recording the liberality of the Governments of France and 
Spain in forwarding to them copies of their respective customs 
tariffs. Others are expected. During the past half-year the council 
have received from the Board of Trade a large number of notices of 
alterations in the customs’ ter ffs and trade regulations of varteus 
fureigu states Of these, though Comparatively lew luteus iel¥ 
affect the trading interests of Birmingham, all present the cheering 
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gesture that they are in the direction of greater freedom of com- 


. . | 
mercial intercourse, and tend to the expansion of the trade of this | 
country. The council, before closing this branch of their report, | 


deem it due to the Board of Trade to call the attention of the 
Chamber to the regularity with which notices relating to foreign 
commerce are forwarded to the council from that department. 
A communication has been recently received from the Board of 
Trade, informing the council that the tariff of Sweden is undergoing 
revision, aud that the Euglish Goverument isabout to make repre- 
sentations to the Government of Sweden, with a view to securing a 
reduction of du'ies on British products. The communication further 
requests information from the Chamber as to the operations of the 
Swedish tariff on the trade of Birmingham, and the changes in it 
which it would be desirable to urge upon the Swedish Government. 
The council have referred this communication to the committee. 

‘The Merchandise Marks Act, in procuring the passing of which 
the Chamber took an active interest, came into operation on the Ist 
of January last. The council, though aware that as yet sufficient 
time has not elapsed to enable them to form an opinion on its suc- 
cessful working call the attention of the Chamber to the fact that 
already several prosecutions under its provisions have taken place 
against fraudulent traders.” 

The general meeting of the Wolverhampton Rolling Stock Com- 
pany was held on Tuesday. The secretary read the following re- 

rt:—“ The profits of the last half year, as per statement of 
accounts forwarded to you amount to £4,696 183. 4d. Allowing for 
an exceptional profit made on sale of wagons during the previous 
half year, they area few pounds in excess of those of that period. 
Your directors recommend the declaration of the usual dividend, 
viz., at the rate of 9 per cent. per annum on the ordinary shares, and 
6 per cent. per annum (less income tax) on the preference shares. 
These dividends, with that credited to the depreciation fund, will 
require the following amounts :— 





£ s. 4d. 

Dividend on ordinary shares .. «. «2 eo 3,150 0 0 
s preference shares., .. «+ 820 6 8 

» depreciation fund . 895 12 0 


£4,865 18 3 
yfAfter deducting from the reserved fund the amount required in 
excess of the balance of revenue to make up these dividends, and 
giving it credit for dividend on its preference shares, such fund will 
stand credited with £3,608 4s. 10d. The directors are happy to 
report that, although for a great part of the past half year a con- 
siderable number of wagons were unlet, they have now been 
enabled, by the increasing demand, to lease them all; and as they 
have been Sanat for a term of years, it is hoped that they will never 
again be unproductive. Fifty wagons have been sold and twenty- 
five bought since June last, leaving the number of wagons held by 
the company on January Ist of this year, 2,130. The chairman said 
he had great pleasure in congratulating the meeting on the pros- 
perous condition of the company, and also upon its future prospects. 
The usual routine business was then transacted. 

Between four and five o'clock on Monday evening last, a lad, of 
eleven, named Martin Mullins, was turning on the gas in a gun 
polishing shop at Gibson’s Mill, in Wearman-street, Birmingham, 
when his clothes were caught by the bands ofsons machinery. In 
an instant he was dragged up to the place and wound round the 
shaft several times, until he was torn in pieces and killed. 


A public meeting was held in Hanley, a few days ago, for the 
purpose of considering the question of the labour and education of 
the children employed in the pottery manufacturies of the district. 
A large number of working men were present. Mr. F. Wedgwood 
moved the first resolution, which was, “ That children are 
employed in the Potteries at a very early age, and in a way to 
interfere injuriously with their education and health.” “ Govern- 
vernment,” he said, “ was about to legislate for the regulation of 
child labour, »nd there were two ways of doing it :—The adoption 
either of the Factory Act, or of the principle of the Mines’ Regula- 
tion Act: aud there was a great necessity for some such regulation.” 
—Alderman Boothroyd seconded the motion. ‘ The potters,” he 
said, “ formed less than a third of the male population, but they fur- 
nished 50 per cent. of the deaths, This was caused by diseases brought 
on by their vocation, and not by their habits. Quoting a report of the 
Mauchester Odd Fellows, he said the potter’s life was nine years 
shorter than that of the agricultural labourer, and two years shorter 
thon the miner’s, although one-fourth of the mortality of the latter 
class was caused by accidents. The chief mortality was among the 
flat pressers, where the death figure was brought up to thirty-six in 
the thousand. His impression was that the life of the flat presser 
was curtailed ten or twelve years by his employment. The atmo- 
sphere in which the potters worked was the great cause of the 
diseases from which they suffered, and he looked upon the improve- 
ment in the stove as a remedy to sume extent of this evil, for he had 
no doubt that the stove in common use was the main cause of the 
mortality. The resolution was carried unanimously. Mr. G. L. 
Ashworth (of Rochdale) moved, “That it is desirable to limit 
the age and lessen the hours of child labour, and it 
is feared that nothing less than legislative interference will 
accomplish this object.” The Rev. H. Sandford, Govern- 
ment Inspector of Schools, seconded the resolution. The 
only thing in which he disagreed with his friends was 
as to the remedy which should be adopted for the educational de- 
fects of the district. That proposed by the Chamber of Commerce 
was very much what was in force in the mining district where be 
Was at present inspector of schools. Though the Mines Act had 
been in force only two or three years it had had very little effect | 
upou the state of education in that district, and he did not think | 
it would accomplish the good which the people of the Potteries | 
seemed to think it would. The colliers themselves, as shown | 
by the late conference at Leeds, wished to keep all boys out of pits 
until they were twelve. If the Potteries had an Act like the | 
Mines Act they would have to go on increasing the age as 
the colliers were trying to do in South Wales; the adoption 
of a system of that kind had been followed by no results. 
It was said that children working in the manufactories might go 
to night schools; but few children were equal to the physical 
exertion of attending a night school after working all day, aud the 
evil of the bad atmosphere in which they worked all day was aggra- 
vated by gas in the school rooms at night. He thought that was 
enough to prove that the half-time system had done a great deal ; 
and if they could make up their minds to have it, it would be a good 
thing for the Potteries. ‘he great objection to it was that there | 
would be a difficulty to get boys enough to do the work; but the | 
manufacturers were making such improvements in their works that | 
he did not think there would be much difficulty in getting | 
boys. Mr. E. Jones then moved, “That no child be em- | 
ployed under ten years of age, and not then unless it 
can read readily and write legibly, and that the hours of 
labour should extend from seven a.m. to two p.m. half an hour 
being allowed for breakfast. Applicable for all children uncer | 
thirteen years of age.” Mr. Jones quoted mortality statistics to 
show that the rate of mortality in the district was very high. 
From forty to fifty per cent. of the deaths were of chilereu under 
live years, and a very large per centage was prodacad by pul- 
monary diseases. He attributed the high rate of mortality, to a 
Sreat extent, to the too early employment of children, and the 
unhealthy atmosphere in which potters worked. Ten years of age 
Was quite young enough to send children to work, and if parents 
neglected their duty to their children Government should look aiter 
them, and make their parents pay for it out of their wages. Alderman 
Brownfield suggested that the part of the resolution referring to the 
mg — children’s labour should be withdrawn and reconsidered. 
po hed on were made aware of the intentions of the Government, 
may a arg determined upon a measure of their own. He 
ncn ieee to think ten years rather too young to commence 
_— Refecri ug to the suhject of stoves, he said he al seen M sors, 
b *ssfs. L-livit’s new stove; aud if it was likely w answer, aud could 
¢ erécted at a reasonable cost, be should certainly adopt it. Mr. 
“ones consented to withdraw his resolution, in accordance with 








; Mr. Brownfield’s proposal. Mr. C. Brock moved, “ That no females 
be employed as assistants to flat or other pressers, and that the edu- 
cational test be extended to lads employed in the ironworks in this 
| district. He explained that the latter part of the resolution was 
intended to prevent the ironworks of the district forming an outlet 
for uneducated lads —Mr. 8S. Taylor seconded the motion, and 
recommended the adoption of the Factury Act. Mr. F. Elak- 
iston proposed the appointment of a committee to assist Go- 
vernment in legislating for the improvement of the condi- 
tion of the children. — Mr. Livesly secou led; the amendment.— 
There seemed to be a general feeling in favour of the adjournment 
of the meeting, and Mr. Brock, having withdrawn his motion, and 
another having been passed referring his question back to the com- 
mittee, Mr. Boothroyd, for the informatiou of the meeting, read the 
last resolution which had been prepared to be submitted to the 


&c., of workshops, he referred to the existing commtttee, for mature 
consideration, the subject being one of great difficulty, and 
requiring much careful consideration before any legislature 
interference should be solicited, more especially as the all 
important matter of an improved Potter's stove is still un- 
solved, although we have great hope that, if not yet 
accomplished, it very soon will be” Mr. Greenfell, M.P., 
said he came to that meeting for the purpose of learning all he 
could upon the subject—(applause)—and in order that he might, if 
possible, be of some use to his constituents in the ensuing Session. 
He took the opportunity on the previous day of going to the Nome- 
Office to inquire what were the intentions of Government in respect 
to the question. He was told thit Government had projected 
nothing as yet, but were merely wanting to obtain all the informa- 
tion they could upon the subject, and upon that information they 
would act. He stated that the almost unavimous feeling, he 
believed, of those of his constituents who had taken an interest in 
the question was that, instead of the Factory Act being applied to the 
Potteries, they should have some such measure as the Mines’ Regu- 
lation Act. Mr. Greenfell thought that the duties of the committee 
which had been re-appointed that evening were narrowed into a 
very small compass, for if they could make it clear that as a general 
Act theColliery Act had been successful, if they could show that educa- 
tion had increased under it, if they could show thatsufficient time had 
not been given it to know what its result would be, he thought it 
possible that Goverument would take into consideration the appli- 
cation of that Act. They must also endeavour to show what was 
the particular nature of the work in the Potteries that made it 
different to the manufactures of the north, and that they still 
adhered to the resolution they had come to, that the Mines Act 
would be the better of the two. If they could not do this, they 
must be prepared to see Government bringing in a measure some- 
thing like the Factory Act. 

A similar meeting to the abova has also been held at Burslem, At 
this meeting a number of operatives said that the introduction of 
the half-time system would cause such a scarcity in boys’ labour as 
would paralyse the trade. 

The London and Stratford-on-Avon Committees, formed for the 
purpose of carrying out the Shakespere Tercentenary, have deter- 
miued that the riband and badge to be worn at the Festival shall be 
of Coventry make. This, it is needless to say, will tend largely to 
afford temporary relief to the distressed operatives of the City. 

A stranger passing through the black couatry, aud looking at the 
wretched hovels which form the homes of the miners of the district, 
would suppose that he had entered a region where either the 
standard of wages, or the standard of morality, was extremely low. 
Huts of stone, hovels of brick, leaky sheds, and even disused railway 
carriages, are the miuer’s apologies for dwellings; and thouzh his 
home may not possess the Irish adjunct of a reekiug pigsty, yet the 
filth and squalor which are visible in its neighbourhood are such as 
to move the sympathy and indignation of the surprised traveller. 
He may be at first inclined to attribute what he sees around him to 
low rates of wages; but a little inquiry will soon dispel this suppo- 
sition. The domestic misery of the miner is due to his own igno 
rauce and his own want of thrift. Aud until he himself moves in 
the matter, no rise in the scale of his wages will benefit him in the 
least. Meanwhile, however, we are glad to perceive that men of 
influence are taking practical steps to induce the workmen to look 
after their own comfort. On Monday evening last the Bilston 
Theatre was crowded by an audience of miners, puddlers, and 
furnacemen, who had been invited to come and listen to proposals 
for the advancement of their common interests. Mr. 8. Wells, an 
ironmaster of the neighbourhood, presided, and the meeting was 
well addressed by several speakers of local note. Mr. G. Beard, 
also an ironmaster, made a most effective appeal to the men present, 
to make the best use of their money by eschewing the public-house, 
by making their houses comfortable, and by putting decent clothes 
upon the backs of their wives aud children. Others spoke urging 
the men to lvok to their own homes as the truest sources of temporal 
happiness, and a resolution approving of the general spirit of the 
addresses delivered during the evening was unanimously passed. 
The audience showed its appreciation of the sentiments uttered by 
frequent applause. 

Tbe Birmingham and District Gas Consumers’ Bill has been 
passed by the examiners of standing orders. 

It is stated that the old copper coin will ere long be declared an 
illegal tender. Before the issuing of an official proclamation to this 
effect, therefore every effort wiil be made to collect this part of 
currency into the Mint. Already over £9,000 (containing three 








millions and a half pieces) of old coin has been returned to the Mint 
from Birmingham alone. Birmingham had the honour of producing 
the first large supply of bronze pence at the close of the last century, 
and has since from time to time supplied such wants as have arisen 
when the coinage of gold or silver prevented the Royal Mint from 
manufacturing the inferior coinage. ‘The town has also produced 
three-fourths of the new bronze coinage. 

The original proposal for the construction of the Birmingham, Edg- 
baston, Harborne, Selly Oak, and King’s Norton Junction Railway, 
is claimed by Mr. Jas. 5. Cockiugs, C.E., of Birmingham. 

A new fire-escape has just been successfully tried in Birmingham. 
The machine consists of a metal framework, meant to be fastened 
across the window sill, having tied to it a bag, in which the person 
or thing to be saved from the fire can be let down to the ground. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroot: Mersey Docks and Harbour Board: The late Explosion 
in the Mersey: The Vock Finances—Tut Dernysutre Coat AND 
Iron TRADES—ANoTHER Suir CommMeNcep AGAINST THE Great 
SuHip—Mancuester, SHEFFIELD, AND Lincotysuiere Rattway: 
Improving Prospects of the Undertating — Nortruern Martrers: 
Rolling Mil’s at Hartlepool: The Rirer Tyne Commissioners and 
the Tyne Piers: The Low Light Dock: Armstrong Guns for the 
Danish Government: The United Kingdom Telegraph Company at 
Newcastle: Iron Shipbuilding on the Lyne, Tees, and Wear—Dis- 
TREsS IN Lancasuin&: Further Increase of Pauperism; Operation 
of the Pubtic Works’ Act, 1863—Mancnester CHamber or Com- 
MERCE: Report of the Directors—StTvam Fine Encine TRIAL AT 
Mancuestirn— THe Lancasuire CoaL Trape—ScarnorouGn, 
Wuirsy, Axp Srarravs Rarmway. 

Ar the last sitting of the Mersey Docks and Harbour Board, it was 

agreed, in consideration of the services of Mr. Lyster, the engineer, 

to increase his salary to £2,500 per annum, to commence from the 
7th of November last, the end of the second year of his service. 

In recommending this measure Mr. Bushell said the Board generally 

was aware that when Mr. Lyster was appointed engineer there was 

a considera le difference of opinion in the committee as to the salary 

which should be giveu to him—some were in tavour of £1,500, some 

in favour of £2,000. The committee,and he thought wisely, decided 
on the lesser salary, feeling that it would be in a position at any 


"RS 





meecting—It was “ That the question of the height, size, ventilation, | 


time to increase the salary if the services of a competent man were 
obtained. The Board could not have failed to perceive the extreme 
aptitude with which Mr. Lyster had possessed himself of the informa- 
tion with regard to ail the varied details of this department, vor 
could they have omitted to observe with what vigorous hands he had 
grasped his work. The Works Committee believed it would be 
impossible to speak too highly of the zeal, diligence, and talent 
which Mr. Lyster had displayed in his departmeut, aud they had no 
hesitation in recommending that the salary should be increased from 
£1,5\0 to £2,500 at the expiration of his two years’ service on the 
7th of November. Mr. Boult and Mr. Smith concurred in the 
recommendation, and the Chairman said, having been Chairman of 
the Works Committee, he could not allow the opportunity to pass 
without saying a word on betalf of the engineer, Mr. Lyster. 
| His zeal had been constant, and his whole heart appeared to be 
in his work. It was further agreed, on the recommendation of 
the works committee, to raise the salary of Mr. Ellacott, the 
head of the engineers’ office, who had been in the employ of 
the dock estate tweaty-three years, from £450 to £600; Mr, 
Creighton, chief clerk, who had been twenty-three years in the 
service of the Board, from £300 to £400; of Mr. Templeton, chief 
clerk, after twenty-two years’ service, from £150 to £175; of Mr. 
M'Gregor, principal book-keeper, after eighteen years’ service, from 
£150 to £175; of Mr. Currick, clerk, afier sixteen years’ service, 
from £150 to £140; 0f Mr. Bentley, time-keeper, after eighteen 
years’ service, from £130 to £140, Mr. Bushell said the works 
committee had knowa for some time that there had been an increase 
in the value of all labour connected with mechanical departments, 
and they had felt it necessary, in order to do justice to some old 
servants of the estate, as well as to bring about that spirit of con- 
tentment which it was always desirable should exist, to increase the 
salaries of several oflicers (though without solicitation on their part) 
in the engineering department. A report from the engineer was 
produced, together with a plan proposiug a mode for crossing the 
Goree-road by means of a high level bridge, and the committee re- 
commended that the work should be done at a cost of £500, su sject 
to the Corporation consenting to pay one-half of the expense. 
After some discussion, the recommendation, as proposed, was agreed 
to. A report was presented from the engineer as to the application of 
the stupendous sluicing apparatus at Birkenhead, From this report 
it appearei that the sluices were first tried singly, and were fed by 
means of the culvert lealing from the Float ino the miin scouring 
chamber, with a head of Litt. din, of water. Alter their eilicieacy 
was thus severally tested, they were then tried in groups of three 
or four at a time, and proved to be also under perfect control. The 
main flood-gates (which separate the chambers from the Float, and 
which hitherto had been kept closed) were now opened, and the 
entire system put into simultaneous and fall operation. Tue rushing 
of the water from the Float through the 5v-toot passa;es was a 
grand sight, and indicated, at a glance, its silent but irresistible 
power. The commotion in the basin was very great, and the current 
was strong throughout its entire length of L Guuft., and for a con- 
siderable distance int» the river. The whole mass of water seemed 
to be thoroughly impregnated with the silt which had been lying so 
long dormant within the basin, The machinery worked admirably 
throughout the trial, and the entire number of sluices were simultane- 
ously raised with perfect ease, under a full head, and within 2 minutes. 
On this subject, it may be interesting to add an extract from the 
Liverpool Daily Post: Tue low water basin (says that journal) 
is nothing mor: or less than a long narrow creek, projecting at right 
angles from tuo river, and surrounded on three sides by strong and 
lofty walls of masonry. The basin has been ¢ yated to a depth 
of Luft. below the low water level of the lowest equinoctial spring tides. 
Its length from the river margin is avout 1,600;t., with a width of 
3u00ft. at the river entrance, and of 490it. at the end next to the 
Great Fioat, with which immense sheet of water it is connecied by a 
lock 240ft. in length by 5vtt. in width. This lock is flanked on 
either side by an claborate system of sluices. The theory of the 
basin is, that it can be freely used by steamers at the lowest 
point of low water; and for this purpose a floating land- 
ing stage, something similar to those on the — Liver- 
pool side of the Mers~y, is recessed along its southern wall. Buc the 
difficulty of this theory is, that the silt, which so largely impregnates 
the waters of the Mersey, would begin to deposit itself whe within 
the still water enclosure, and finally reader the basin useless by 
filling up that which has been excavated at so greatacost. To 
obviate this a system of gigantic sluices h.s been constructed, 
which, communicating with tue Great Float, draw off thence sutticient 
of the supe: fluous water to scour tne basin. ‘Thearea of the Great Float 
is 112 acres, or about 542,000 square yards, which, on spring tides, 
will be filled to a level of 22ft. above the old dock sul, and 
might be reduced for scouring purposes to 13ft, above the 
same level—thus running off in the space of 35 minutes, during 
which the sluicing operations would continue, 50,000,000 cu sic feet 
of water. Mr. Rendel’s plan for these sluices, though approved by 
Mr. Brunel and a few other engineers, was opposed by Mr. J. B, 
Hartley, the late engineer to the Mersey Dock Board, himself a man 
of large practical experience in dock ¢mstruction. ‘The system of 
sluices is worked by hydraulic machivery on Sir William Armstrong's 
principle. The first slu:ce was opened at one o'clock, and gradually 
and cautiously the whole system was brought into play, until the 
rush of water resembled a cataract. The result was apparently suc- 
cessful. An immense quantity of mud and silt, which had been 
deposited in the neighhourhood of the sluices was forced into the 
river. Further experiments will show whether the basin was 
completely scoured or not throughout its entire length. 

Oa Monday afternoon last there were launched from the ironship 
yard of Messrs. Backhouse and Dixon, at Middlesbro’ on Tees, two 
vessels of the following description:—The first was an iron paddle 
yacht, length, 75ft.; beam, 12ft.; depth, 6ft. 9in.; 51 tons measure- 
ment. She is to be fitted with a pair of oscillating engines of 25- 
horse power nominal, and with feathering paddle-wheels, the 
machinery and boilers being manufactured by Messrs. David Jay 
and Co, Previous to her leaving the stocks she was christened the 
* Nelly,” by Mrs. Raylton Dixon, and immediately afterwards was 
successfully launched. 

The second vessel launched was a large iron East Indiaman, of 
1,200 tons register, and 2,000 tons burthen. Length between per- 
pendiculars, 202ft.; length over ail, 225ft. Extreme breadth, 
34ft. 3in.; depth of bold, 23ft. This vessel is intended for the 
Calcutta trade, and is the property of Thos. Frost, junr., Esq., of 
Liverpool. She will be fitted with iron masts, and steel topmasts and 
yards, with all recent improvements. She was christened the 
“ Cherwell,” by Mrs. Thos. Backhouse, and the launch was safely 
accomplished in the same manner as the previous one, Messrs. 
Jackhouse and Dixon have three other vessels on the stocks in 
various stages of progress, and also contracts for others to be laid 
down immediately, on the plans of those launched. 








Another point of interest discussed at the same sitting of the 
Mersey Docks Board was the late terribie explosion in the river. A 
letter was read from Mr. William Hinson, chairman of a meeting 
held on Monday evening of sufferers by the explosion of the Lotty 
Sleigh, directing the attention of the board to the very important 
accident, and suggesting the necessity of some arrangeme,nt being 
made to remove the magazines from their present position, and to 
take other steps to prevent the r. currence of such a calamity as that 
which befel tuis town upon that occasion. It likewise directed atten- 
tion to the fact that another vessel was being laden at the same time 
as the Lotty Sleigh, and when she sailed, ou Saturday night, she 
had thirty tons on board. Mr. Laird, M.P., said he thought the 
letter was one that required considerable attention. Any party who 
happened to be near the vessel when she exploded must have felt 
that it was not an occurrence which ought to be permitted again if 
it could possibly be prevented. He believed the board had powers to 
regulate the mooring and anchoring of vessels; and, as a temporary 
mrasure, he would suggest that no vessel! would be allowed to load 
powder velow Rock Ferry, or tue Rock Ligh hou Bat cha qed 
Lion must now Come forward as to the resoval of Lue mag 14 aed 








altogether, for if an accident happened to one of th se magazines, 
the towns of Liverpool and Birkenhead would probably be de-troyed. 


Es 


Sa 5 AS 


= 


SS FS Se Se 


= 


ne a a 


sewed a 


=a 








———— a 





——e 


ip eS 


as 2+ = 


THE ENGINEER. 





Jan. 29, 1864, 





76 





If the explosion of twelve tons of gunpowder did so much mischief, 
there was no saying what would be the result of a larger explosion. 
He hoped, therefore, that this matter would be referred to a com- 
miitee to consider and report upon it at as early a day as possible. 
They could not afford aay delay. To allow vessels to be loading in 
the narrowest part of the river. between Monks’ Ferry and Albert 
Dock, seemed to him a most injadicious proceeding. It could be 
remedied, for a clause in the Consolidation Act of 1858 gave the 
board power to make bye-laws for regulating the mooring and 
anchoring of vessels within the Mersey, and prescribing the limits 
within which such vessels should be moored or anchored. Mr. 
Graves reminded the board that the conservators of the Mersey 
were the Admiralty Commissioners, who had the power of 
directing the position of the magazines and the mooring of 
vessels, But now that the question had been raised he thought 
it was the duty of the board not to let it rest without satisfying 
the public miud either that the arrangements for the storage of 
powder were as perfect as they could be made, or, if they 
were imperfect, that they should be improved. With that 
view he had prepared the following motion on the subject, to 
which he would ask the assent of the Board :—* That it be referred 
to the Committee of the Marine Department to inquire and report 
as to the manner of storing gunpowder in the floating magazines in 
the Mersey, and of its transmission to and from the same, including 
its transshipment for exportation; and also to report their opinion 
whether any further provisions or restrictions can be devised for 
increasing the security against accident. With regard to the 
magazines themselves, they were so constructed, with the powder 
stored under the water level, that there was very little risk of any 
accident occuring; but, keeping in view the agitation in the public 
inind, he thought it would be desirable that the Board should insti- 
tute an inquiry. Mr. C. Turner, M.P., had great pleasure in second- 
ing the motion, and in doing so wished to maku a few remarks as 
to the primary cause of the accident, namely, the use of a descrip- 
tion of oil which was dangerous under any circumstances, and par- 
ticularly in the vicinity of gunpowder. It was well kuown that 
paraffin oil was highly inflammable, so much so that it would ignite 
without immediate contact with flame, and if it once became on tire 
it could not be extinguished except it were completely overwhelmed 
with water. ‘Thus, if it ran along the deck and got into the holes, it 
was almost impossible to put out the flames, for the oil rose to the 
top of any water that might be poured upon it, and the fire rose 
with it. He certainly thought that the use of this dangerous oil 
should be prohibited on board every vesssi having powder on board, 
and he was not sure whether it ought not to be entirely prohibited 
on board all vessels. Mr. Hubback said that the Underwriters’ 
Association had taken the ma‘ter up with a view to prohibit the use 
of paraflin oi] on board vessus with powder for a portion of their 
cargo. The Shipowners’ Association had been communicated with, 
and he hoped that these two bodies, together with the Marine Com- 
mittee, would all combine in the endeavour to form such regulations 
as would be satisfactory to the public at large. Mr. Boult hoped 
that the Board would not act in a panic and hastily and impede 
unnecessarily or destroy a valuable and important trade which 
had been carried for a century without the slighest accident. As it 
was the occurrence did not arise from gunpowder, but from the 
careless use. to say the least of it, of a certain kind of oil. Mr, 
‘Tobin said Mr. Graves’s remarks as to the want of regulations ap- 
plied only to vesselsforeign and coastwise, and were not at all applic- 
able to the magazines themselves. These magezines had been 
constructed and were managed under a stringent code of regulations 
impored by the Board of Ordnanee—regulations which, he believed, 
were strictly carried out. Atter further discussion the motion was 
agreed to. 4 

It appears that the total expenditure of the Board on capital 

account for the year ending June 25, 1868, was no less than 
£1,244,898. Of this amount £396,742 was absorbed by the Birken- 
heav dock works, which had cost, to June 25, 1565, an aggregate of 
£3,213, 386; while on the Liverpool estate there had been expended 
£6,168,458. The total bonded debt of the board had risen since June 
25, 1863, to the vast sum of £10,793,299, as compared with 
£9,400,245, on the corresponding date of 1862. The interest paid on 
bonds during the last financial year was £416,684. How will it all 
end? 
We learn that last week several large capitalists have visited 
several coal-producing districts, both in Derbyshire and Nottingham- 
shire, with the view of obtaining coal royalties on advantageous 
terms. The gentlemen alluded to are Manchester cspitalists, and 
they intend to establish works on a very extended scule. ‘There is 
likely to be a largely increased demand for Derbyshire coals, not only 
for home consumption, but also for the supply ot the London and 
Eastern markets. ‘The determination of the Admiralty to build new 
vessels of war coated with armour plates, and the further introduc- 
tion of iron as a substitute for wood, not only in our navy yards, but 
in building operations generally, has largely increased the make. 
The plates most successtully tried hitherto bave been made from 
Derbyshire pig iron, the manufacturers being the Messrs, Brown and 
Co., of the Atlas Steel and Ironworks, Sheffield; Mr. Charles 
Cammel, of the Cyclops Works, Sheffield; Messrs. Beale and Co., of 
Park Gate, Rotherham. The demand for pig iron, therefore, to keep 
these and other tirms going has enabled Derbyshire ironmasters to 
keep their furnaces in full work, thus occasioning a largely 
increased quantity of fuel to be used. The demand, too, for the 
Derbyshire top hard and Silkstone coals has been and is now very 
great for coking and locomotive purpo-es, and as the consumption of 
tuel in the Cleveland district is absorbing the produce of the Durham 
fields, it is likely that a continued activity will be experienced in 
Derbyshire for coal of all descriptions. [here are several new 
collieries now in course of being opened, which it is calculated will 
add to the aggregate produce of Derbyshire 60U,0U0 tons anuually, 
and also that the present production of coke will be augmented in 
production at least 70,000 tons. ‘The collieries about to be opened to 
get the top hard will add to the production from 300,000 to 400,000 
tons annually. 

Another suit has been commenced against the ill-starred Great 
Ship Company. Captain Paton, the commander, has caused the 
vessel to be seized for a sum of £2,000. ‘There are now two arrests 
on the poor “ big ship,” 

In the north it appears that arrangements have been finally com- 
pleted for the immediate carrying on of rolling mils at Hartlepool. 
The works are to be situated on the Millbank es.ate, near to the 
Hartlepool Cemetery, and the work proposed to be turned out is 
principally in connection with iron shipbuilding. The company is 
composed of a few of the leading gentlemen of the two towns, and 
the undertaking will be the means of employing a very large number 
of hands. The River Tyne Commissioners are making immense pre- 
parations to carry out the work at the piers when the fine weather 
sets in. They have accumulated stocks of dressed stones of enormous 
weight and bulk, and are putting up gigantic cranes. They have set 
a locomotive upon the railway on the south side of the water, and 
are beginning with the parapet wall on the south side also. Every- 
thing, indeed, looks like business, and no doutt the commissioners 
will be able to give as good an account of the progress of work at 
the piers next autumn as they did last year of the improvements 
on the bar and in Shields Harbour. An able and amusing cor- 
respondent of the Neweastle Chronicle, who writes under the sig- 
nature of “ Eltin,” says:—‘' 1 hear another and I tiust successtul 
effort is about being made to furmsh the required guarantee to the 
River Tyne Commissioners for making the Low Light Dock. It is 
proposed that the parties interested in the construction of the dock 
should guarantee the payment of the interest of the money sunk in 
making it. ‘The commissioners, it is proposed, should make the dock, 
and borrow the money to do so. ‘The trattic to the dock would nct 


ay the interest on the borrowed money and the working expenses, 
but the steam cval owners, the Duke of Northumberland, Lord 
Hastings, the Blyth and Tyne Railway Company, and the other par- 
ties owning property in the Hartley coal aistrict, it is suggested, 
should give a guarantee to the commissioners that they would make 





up any deficiency. This is a feasible project, and there is little 
doubt but if it was put into a workable shape the dock, after all, 
would be constructed. Efforts are being made to get it into shape. 
We will likely hear shortly what success has attended the negotia- 
tions. Succeed or fail, certainly a deal more credit is due to the 
promoters of such a project than to the noisy busybodies who are 
everlastingly raving about the treachery of the commissioners and 
the decline of the trade of the Tyne. Talking of this alleged 
decline, by the way, I forgot last week to call attention to the 
significant statement that Mr. Guthrie read at the last meeting 
of the Tyne Commissioners, From the figures I refer to, 

learn that the progress of the trade in the Tyne, even in 
large ships, is increasing in a most satisfactory manner. The 
vessels exceeding 500 tons which cleared from our river during the 
ast three years were, in 1861, 246; in 1862, 293; and in 1863, 422. 
This is the point upon which our local croakers have always made 
the most noise. There could be no denying that the number of 
small ships visiting the Tyne were increasing, but the large vessels, 
they aflirmed, were decreasing. The above figures demonstrate 
that the very opposite is the fact, and 1 do not doubt but that the 
increase observable during the last three years will be much more 
noticeable during the next three.” The Elswick Orduance Com- 
pany are executing with all possible despatch the 150 1b. breech- 
loading Armstrong guns for the Danish Government. The United 
Kingdom Telegraph Company have now got their wires laid to 
Newcastle, and in the course of a short time they intend formally 
opening business in the town. ‘This company now have communica- 
tions with nearly all the large centres of population in England. We 
have referred on more than one occasion to the progress of iron ship- 
building on the Tyne, Wear, and, Tees, and it may be interesting to 


| quote the following statistics which throw valuable light on the 


rapid development of this new branch of industry :— 
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The estimated value of the above was :— 
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The quantity of iron consumed in the construction of iron ships during the 
years 1563 and 1802 was :— 
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These figures show an aggregate tonnage of 91,296 tons, making a 
total value of £1,643,3u5, exclusive of the engines; anda total of 
58,406 tons of iron consumed Jast year in iron shipbuilding on the 
three norchern rivers. They show, norcover, that, with the single 
exception of the coal trade, iron-shipbuilding is the most important 
branch of industry in this great commercial and manufacturing 
district. 

Distress continues unfortunately to increase in Lancashire. In the 
weck ending January 16th no fewer than 5,513 additional names 
appeared on the parish lists of the twenty-seven unions of the cotton 
districts, ‘Ihe total number relieved in that week was 147,165, 
while in the corresponding week of 1463 239,400 persons received 
parochial relief, making a difference of 92,235 in favour of the present 
time. From the report of the general committee it appears that the 
expenditure by the local committees up to the end of December was 
above one and a quarter millions, and the subscriptions from all 
sources now in hand was little more than £300,000, As an instance 
of the successful working of the committees, it may be stated that 
their expenses amounted to little more than a third of the interest 
allowed by the bankers on the general funds. At the weekly sitting 
of the executive committee on Monday, the hon. secretary presented 
a statement of persons employed under the Public Works Act. The 
following is a summary :—the Ashton Corporation employ 179 un- 
skilled outdoor labourers, whose average wages are 10s., 13s., and 
163.; the Dukinfield local beard, 60 (and 21 skilled), at 12s.; the 
Hurst local board, 20, at 11s. 6d. ; the Staleybridge Corporation, 
67 (and 24 skilled), at lls. 10d; the Tintwistle guardians, 40, 
at 12s.; Blackburn Corporation. 450 (and 50 skilled , at 11s. 10d. ; 
Over Darwen board of health, 25 (and 8 skilled), at 10s. ; 
Bolton Corporation, 203 (and 81 skilled), at 10s, 2d.; Darcy 
Lever guardians, 59 (and 3 skilled), at 12s.; Edgeworth guar- 
dians, 12 (and 4 skilled), at 14s,; Harwood guardians, 25 (and 6 
skilled), at 12s.; Horwich guardians, 12 skilled labourers (engaged in 
preparatory work); Little Lever guardians, 16 unskilled (and 5 
skilled), at 12s. ; Brindle guardians, 26 (and 1 skilled), at 5s. 8d., on 
short time, on account of weather; Wheelton guarcians, 18 (and 3 
skilled), at 6s,; Glossop union guardians, 166 (and 52 skilled); the 
Bollington, &c., operatives employ 78 (and 16 skilled); the Maccles- 
held Board of Health, 54 (and 6 -killed); Manchester Corporation, 
56 (and 14 skilled), at 6s. to 7s.; Oldham Corporation, 68 (and 3 
skilled), at 13s.; Bamber Bridge guardians, 48, at 84d. per rood ; 
Preston Corporation. 350 (and 25 skilled), at 10s 6d.; Rochdale 
guardians, 200, at 3d. per hour; Bredbury guardians, 25 (and 3 
skilled), at 9s.; Hazel Grove guardians, 50 (and 13 skilled), at 12s. ; 
Ollerton guardians, 29 (and 2 skilled), at 9s.; Stockport Corporation, 
100 (and 16 skilled), at 6s. to 13s. 6d.; and Wigan Corporation, &6 
(and 92 skil ed), at 11s. 6d.: Total, 2,510 unskilled, and 460 skilled. Of 
the unskilled, 2,281 have been cotton operatives within the last three 
years, except that at Macclestield some were silk weavers. The 
unskilled are al) allowed wages except at Blackburn, where there 
are 300 who are employed on a lavour test; at Bamber-bridge 16 
ditto, at Preston 295 ditto, and at Offerton 10 ditto; total, 621. The 
works are—drainage, paving, sewering, road making, water works, 
or cemetery (at Macclestield), and public parks (at Oldbam). At 
Wheelton the work (road making) 1s temporarily suspended. At 
Great Harwood, Oswaldtwistle, West Houghton, Burnley, Bury, 
Adlington, Charnock Richard (in Chorley union), Chorley parish, 
Lancaster, Skerton, Middleton, and Tonge, and Marple, public works 
have not commenced. From Denton, Poulton (in Caton union), 
Spotland, and Bramhall, there are no returns. ‘the Chairman in- 
quired if Mr. Rawlinson was in a position to state the number of 
orders for payment of money made under the Public Works Act, and 
the amount of money actually paid by the loan commissioners? Mr. 
Rawlinson said he held a return in his hand showing that up to the 
2st of this month 34 orders bad been issued, for sums varying from 
£10,000 to £600; the total amount included in them Leing £105,128 
Of these orders, 31 were for first instalments, two for second instal- 
ments, and one for a third instalment. Sanctions bad been given 
for nearly a million of money, and the reason why more money had 
not Leen received by the local autherities was that more bad not been 
applied for. 

We make an extract or two from the report of the directors of the 
Manchester Chamber of Commerce, presented at the annual meeting 
of that body on Monday. ‘The directors observed :—* ‘lhe directors, 
early in the year, finding with alarm that the supply of cotton from 
India so far from exceeding would actually fall below that of 1861-2, 
sought an interview with Lord Stanley, who kindly expressed his 
readiness to visit Manchester; and on the 13th April a special 
meeting of the board was summoned tv receive his lordship. During 
an interview which lasted several hours, the whole course of legisla- 
tion with regard to India tor many years past was discussed, the 
directors stating, without reserve, all that appeared to them objec- 
tionable, and making such suggestions with regard to our future 
policy as they ceemed might be adopted with advantage both to India 
and to Great Britain. Lord Stanley entered warmly into the dis- 
cussion, and expressed his willingness to take part in any debate 
which might arise on the subject in the House of Commons. ‘The 
directors sent deputations to London in support of Mr. Henry Danby 














Seymour’s motion on the occupation of waste lands in India, and Mr- 
Caird’s for a select committee to inquire whether further measures 
could be taken for increasing the cotton supply from India. The 
explanations offered by Sir Charles Wood were, however, in both 
cases far from satisf.ctory. Nevertheless, the directors are of opinion 
that the persistent manner in which the subject has been urged upon 
the Legislature has tended to fix the attention of the Indian 
authorities on th: importance of the question. The directors are 
much gratified t» observe the gradual adoption of a more liberal 
commercial policy on the part of European nations, as evidenced by 
the disposition lately shown in many quarters to modify their customs 
tariffs. The directors, who were aided by Dr. Fairbairn and Mr, 
M‘Naught, C.E., were consulted by the commissioners appointed to 
consider the present state of the patent laws, and how they might be 
improved.” 

Saturday witnessed the trial, at the Police -yard, Manchester, of a 
steam fire-engine, manufactured by Messrs. Shand, Mason, and Co., 
engineers, London, for the city of Dublin corporation. The engine 
is constructed of iron and brass, and is very easy of locomotion, 
being drawn at a rapid rate by two horses. The boiler is a vertical 
tubular, on the natural circulating principle, which generates steam 
rapidly, is perfectly free from priming, and works at a pressure of 
from 1001b. to1501b. It is fed by Giffard’s patent injector, as wel] 
as a feed pump; so that in the event of either failing the boiler 
can be supplied by the other. The engine is behind the boiler, ang 
is of a vertical description, with one double-acting pump. The in. 
duction pipe is directly under the water cylinder, and the delivery 
pipes are on each side. The weight of the engine, less water and 
tuel, is 27 cwt.; there is a seat for six men, with a box under for 
hose and all the necessary apparatus. The engine was under the 
management of one of the tirm of Messrs. Shand, and was tested in 
the presence of a few members of the city council and several prac- 
tical engineers. At 131 p.m. the fire was lighted; in ten minztes 
12 1b. of steam was generated ; in twelve minutes, 20 1b.; in thirteen 
minutes, 30 1b.; in thirteen and a half minutes, 40 1b. ; and in four- 
teen minutes, 50 1b. of steam was generated, and the engine set to 
work, with dUft. of hose, having a din. jet attached. The water was 
only projected 113ft. horizontally. With a Zin. jet the water was 
projected 125ft., and with an inch jet the same distance was attained. 
The steam pressure averaged from 80 1b, to 100 1b., and the water 
pressure from 40 1b. to 8Ulb. After working for ten minutes it was 
found that Giflard’s patent injector and the feed pumps were out of 
order, and would not supply the boiler. The fire had to be drawn, 
and a delay of 15 min. took place, when all went on smoothly for a 
time, till the injector and feed pumps aguin failed. The tire was 
drawn, and the steam blown off. ‘The trial thus being so soon 
brought to a termination, it was proposed to have another public 
trial on a future day. 

The prospects of the Lancashire coal trade are scarcely so good. 
The number of cotton mills at work is gradually becoming less, and 
consequently the demand for slack and burgy is less in proportion, 
In some quarters where the slack is of a bituminous character, and 
can be made into coke, it is made of service in the smelting of iron 
ore, and the number ot furnaces for this purpose, we are glad to see, 
is gradually increasing. They will, however, have to be very nu- 
merous betore the whole of the small coal available can be used, 
As more genial weather returns, house coal, of course will not be so 
great a necessity, and the condition of the Lancashire coal trade 
during the summer months depends to a very great degree on the 
supply of cottun and its price. The St. Helen’s miners and the union 
in that district is particularly strorg, and have resolved to restrict 
themselves to eight hours’ work per day, whilst the masters are 
considering their request for weekly pay, instead of what they term 
* long reckonings;” and at the Kirkless Hall Yard Coal Pits, near 
Wigan, which, in consequence of a strike, have been let to charter- 
masters, the old hands are protesting against the introduction of the 
system, and refusing to go to work, though they are offered higher 
wages than they at first demanded. 

The Scarborough, Whitby, and Staithes Railway, designed to 
complete the Yorkshire coast line, after passing the ordeal of the 
standing orders, suddenly finds itself refused any aid from the North 
Eastern, in whose district it is regarded as an intruder. During 
last week a memerial, very numerously signed by the inhabitants of 
Whitby, was sent to Mr. H. S. Thompson, M.P., who, in addition to 
being member forWhitby, is also the Chairman of the North-Eastern 
Company, asking him “to aflord the proposed line of railway his 
best support and assistance,” as being of the highest value to the 
trade of the town and port. An unfavourable reply was received. 


METAL MARKET. 

Ratts.--There is an excelient demand, and prices are well supported at 
£7 15s, to £8 per ton. 

Corrrr.—A good business doing atthe late advance, Sheet and Sheathing 
at £120, Tile and Cake at £116, per ton. 

‘11n.— English commands a ready sale at £116 for Block, and Bar £117 
per ton, Banea and Straits a dull market at £119 for .he former, and 
£117 for the latter. 

JIN LLATES.—A large business doing at 25s. 6d. for Coke, and 29s. 6d. 
for Charcoal. 

7 L¥AD.—An upward tendency ; £21 10s. has been freely paid for Soft 
English. 

SP+LTER.—The war movement has drawn the attention of speculators 
to this article ; «21 is the nearest price. 

65, Old Broad-street, London, 23th Jan., 1864. 
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No. 1 Gartsherrie .. .. 66 6 f.o.b Glasgow. 
» 1 Coltmess .. «. «. & do. 
» LCalder .. wo ~.. 65 0 do. 
a G.M.B. .. o 68 0 do. 
oe Do. .c oo oo GB UO do. 
M.Nos. Do... » «. 62 6 do. 
WARRANTS. s. d, 

7 Cash prompt .. .. 63 9 perton. 

—_ No. send 1 ay sing wow COS 

G.MB, 7" )2 mo » se ee G4 9 do. 

. " » @ ” co of  S do. 

MANUFACTURED IRON. 
Bars,Govan .. «2 «- oc £100 0 
» Common e+ 00 ee 910 0 
Drumpeiler, Common « 237 8 
Do. Best move sea ® 
Cramond Scrap Iron delivered 
in London .. es e« 1110 O less 2} per cnt. 

Plates and Sheets .. .. .. 1210 0 
Rails .. co ce oc oc of 910 0 
Pipes .. os «oc of eo eo 510 0 
Chairs .. oc of ec of « £10 0 


Glasgow, 27th January, i8¢4. 
The Pig Iron Market is influenced by dear money and the Dano-German 
dispute. Prices have fluctuated between 64s. 9d. and 62s. Yd. cash. ‘To- 


cay the tone is firm at 63s. 6d. buyers, 63s. Yd. sellers, a 
Exports last week were 7,¢65 tous, against 6,162 tons in the corresponding 
week last year. 


Suaw, THOMsuN, and Mooxk, Metal Brokers. 












1862. 1863. | 1862. ; 1863. 
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oe 14 615 © Yel. pine per reduced C. 
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birch...... 310 410 3 © 3 10)! Finland... - 9 010 vo; 9 OW ? 
Memel.. 0 0 0 0 © 0 U 0)! Memel .. -- 10 015 u| 10 015 0 
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oak ......310 610 310 61 white 9 » 910) 9 0 910 
Dantzic, fir 210 310 210 310 | Gefie, yellow 10 10 11 10/ 10 01110 
Memel, fir ... 3.5 5810 3 0 8 5 | Soderhamn .... 9101010, 9101010 
BIgA o.cccccce .3 0 3 5 3 O 8 5B Christiania,perC 
Swedish cccceesses BOP Sar] See oe 12f. by oso t st 093 @| 21 023 0 
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yLpine5 0 6 ©) 5 O 6 O|| Deckplank. Dnts 0414 ould 
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PROPOSED NEW IRON-CLAD FRIGATES, 
(From the Times.) 





lates and diagonal bracings will all be of steel—that is to say, of 
ess than half the weight and more than four times the strength of 
the present system of wrought iron fastenings. Wherever steel can 


Ar the commencement of each year we have to record some change, | be used with advantage, in point of strength and lightness, it will 
and generally some improvement, in the design and construction of | be adopted in the frame of this new frigate; and Mr. Reed estimates 


our future fleet of iron clads. Cautiously, by slow but very sure 
degrees, do we at last seem to be attaining perfection iu the models 
which each season brings forth; and the reconstruction of our navy 
is now going steadily, and promises even to go quickly forward. It 
has certainly not been for lack of advice that the Admiralty has not 
achieved this gratifying result long before this. It would be an 
almost endless task to recapitulate the names of the inventors and 

tentees who in the first difficulty of building iron ships, suddenly 
Feit themselves called upon to give plans and designs to the Admiralty. 
Every conceivable crotchet has been in turn listened to, and in at 
least two notable instances is about to be fairly tried. It reflects no 
small credit on the Controller's department that amid this multitude 
of conflicting counsellors such perfect desigus as those for the Black 
Prince and Warrior were first given tothe world; and that in form, 
and size, and speed, though not ia streugth, they were enabled again 
to improve upon these with the Northumberland, the Agincourt, and 
the Minotaur. but in the vessels ordered for this year we have in 
most cases almost a total change from all that have gone before. 
The experience gained in the construction and sailing of these pon- 
derous craft has gradually developed certain general rules and 
principles which were at first supposed to be diametrically in opposi- 
tion to all plans for armour-plated sea-going ships. Thus, then, 
in the new ships we no longer find the list restricted to vessels of 
5,000, 6,000, or 7,000 tous and upwards, but learn gladly that we are 
at last to have such much-needed craft as small sloops, of less than 
1,000 tons, built of wood, yet carrying their batteries encased in 4}in. 
of solid iron. It was thought impossible two years ago to build 
such vessels, and even now it sounds strange to hear of 900-ton 
ships coated with 4}in. armour, such, in fact, as the Enterprise 
sloop will be when launched uext month from Deptiord. 
The Research, just launched at Pembroke, is another of 
the same class. She is a sloop otf only 1,250 tons, yet is 
coated from eud to end with Warrior plates, and her first trip round 
from Milford set at rest whatever doubts might till then have been 
entertained as to the perfect seaworthiness of these small vessels, 
covered with such tremendous plating. There was a heavy gale 
blowing when she left Milford, which the Research was able to face 
easily, though the Geyser, a wooden paddle frigate, sent to escort 
her, could not, and was obliged to ride it out at anchor in the baven. 
The Research came round by sea at an average speed of 10} knots 
through rough water, proved herself light and buoyant, turving 
quickly and rolling easily. Yet this sloop, which is only of 1,250 
tous, and draws no more than 14ft. of water, is more completely 
plated than even the Warrior, and will throw a broadside equal in 
weight to that of the renowned iron frigate. The changes inour prin- 
ciples of construction which these vessels mark so strongly have all 
been effected by Mr. Reed, the new. Chief Constructor to 
the Navy, who was the earliest to deny the necessity 
forsuch gigantic ships as those of the Northumberland class, and to 
poiut out that there was no nautical or scientific reason why, with 
certain modifications of design, small corvettes, and even sloops and 
gunboats, should not be as strongly protected as the largest frigate. 
Fortunately, as it seems from the success of the pew vessel, the 
Research, the Admiralty have in a great measure adopted Mr. Keed’s 
plans, and have decided to let him carry them out after his own 
manner; and 10 new iron-clads, of all sizes, and to answer various 
purposes, are now building, and some nearly built. These vessels 
are the Enterprise, sloop, four guns, 990 tons, builders’ mea-ure- 
ment, and 16U-horse power; the Research, sloop, 1,250 tons, seven 
guns, and 200-horse power ; the Favourite, corvette, 2,372 tons, eight 
guns, and 4(0-horse power; the Pallas, 2,372 tons, tive guns, 
and 600-horse power; the Zealous, 3,715 tons, 16 guus, and 
800-horse power; the Lord Clyde and the Lord Warden, sister 
ships, each 4,(67 tons, 32 guns, and 1,000-horse power; 
and the Bellerophon, 4,246 tons, 12 guns, and 1,000-horse power. 
Of these eight ships the Enterprise was originally designed as a 
wooden sloop, named the Circassian, and so also were the Research, 
Favourite, aud Zealous respectively a wooden sloop, corvette, and 
frigate actually in frame, which Mr. Reed had to adapt as he best 
could; and the forms of these, therefore, he contends are not such 
as he entirely approves for seagoing vessels, especially in the shape 
of the bows, which are much too fine beneath not to render them 
liable to pitch. The Lord Warden and the Lord Clyde, the Pallas 
aud the Bellerophon, are entirely from stem to steru of Mr. Reed's 
design. ‘Ihe two former are improvements on vessels of the Royal 
Oak class; the two latter are quite new, both in principle of 
construction aud in the purpose they are intended to fulfil, 
and it is of them especially that we wish to speak as the finest 
samples of onr new iron-clads. ‘The Bellerophon is in point 
of strength intended to be a monster among these monsters, to be 
in fact as terrible an assailant to iron-clads as an iron-clad would be 
to wooden ships. The usual practice of the Admiralty has been to 
build their iron frigates first, and then test their strength in targets 
afterwards, but the converse of this rule was adopted with the 
Bellerophon. Her target was tried about three months since at 
Shoeburyuess, and in the columns of the Zimes appeared a long 
account of the experiment—an experiment which proved, as far as 
the heaviest rounds of shot and shell could prove it, that a ship 
built on such a plan would be absolutely invulnerable to any 
artillery known to exist. Her success ou this important poiut 
being thus guaranteed, the work of building her was at once begun 
at Chatham, and probably in twelve months time she will join her 
weaker iron sisters now afloat. The object with which this vessel is 
designed is in case of another great naval war to avoid a repetition 
of the long dreary work of blockading an enemy’s fleet by 
Wearisome and dangerous cruising off the mouths of harbours. 
The Bellerophon is, in short, to be to a fleet of iron-clads 
what a fox terrier is to a pack of hounds—a vessel of such strength 
and speed and tremendous weight of guus as, in case of an enemy's 
irou fleet running into port, she can follow them with impunity, 
and at long range fight them at their moorings till she either drives 
them ashore or drives them out to sea. Specially built for the dis- 
charge of such peculiarly arduous duties it is almost needless to say 
how carefully every point in her equipment has been considered ; 
and, as Mr. Penn undertakes that her speed shall equal her strength, 
there seems to be very little doubt but that, with ber impenetrable 
sides and her armament of ten 3u0-pounders and two 6UU-pounders, 
She will be the most formidable sea-going frigate the world has yet 
seen. The length of this vessel is to be 30Uft, and her breadth 
5tft. ; her tonnage will be 4,246 tons, her displacement 7,053 
tons; and, though carrying the heaviest armour and arma- 
ment ever sent afloat, her draught will be only 21ft. forward and 
26ft. aft, less than the draught of ordinary two-deckers. The 
height of her lowest port-ill from the water will be 9}ft., the dis- 
tance between the guns 15ft., and the height between decks 7ft. 
Her midship section is smaller than that of the Warrior, and to that 
extent, therefore, she will be easier to steam aud sail; she is to have 
four masts—only the first rquare-rigged, the three c thers carrying 
immense fore and alt sails, a rig from which the French bave got 
such admirable results with their iron frigates uuder canvass. nu 
the engines of the Bellerophon it is hoped to effect a great improve- 
ment 4s regards the cousumption of coal. The Black Prince, which 
is LOW probably the fastest ocean steamer afloat, burns at the rate of 
aglb. of coal per indicated horse power per hour, and on her trial 
ed en 4 her screw going &4 revolutions, she did 15} knots an 
th Hes can be depended upon at sea to average as high as 13. In 

Bellerophon, however, it is hoped by working with superheated 


that by this method, aud while making the hull infinitely stronger, 
he will save in weight two or three hundred tons, which can be 
infinitely better bestowed in increasing the thickness of the armour 
plating. It is the first time that steel has ever been used in these 
vessels, and Mr. Reed deserves every credit for adopting it, though 
it was not difficult to foresee that it must soon have,been extensively 
used. We have reached many points where we are endeavouring to 
exact from wrought iron duties which it is not within the powers 
of that metal to discharge ; and if we hope to get beyond our present 
manufacturing standard, we must turn our attention to producing 
and utilising iron in one of the highest stages of development in 
which it is known to us—in the form of tough soft steel. 

The armour of the Bellerophon is to be no less than 6in. thick, 
and this is to rest on 10in. of solid teak beams. This outer pro- 
tection is quite formidable enough, but what it protects is of its 
kind quite as strong in proportion. The inner skin consists of two 
plates, each of Zin. thickness, with a stout layer of painted canvass 
between to deaden concussion. Outside this skin come angle iron 
stringers of the tough steel we have already spoken of. These angle 
iron stringers in any metal would be of immense strength, and 
project from the inner skin 9}in. and 10in. alternately. Thus they 
form so many longitudinal shelves of the depth we have mentioned, 
which run from stem to stern of the ship, two under each row of 
plates, and in these the teak beams are laid, the longitudinal layers 
of the angle irons keeping the beams up to their work and _prevent- 
ing their lateral splintering, while they also support the plates with 
their edges and prevent their bending in unfairly on the teak. 

It is almost needless to say that the Bellerophon is not thus coated 
from end to end and over all with this tremendous armour. All 
Mr. Reed’s skill would fail to make a frigate seaworthy with such a 
mass of metal to uphold. In the centre and for 90ft. of her broad- 
side she is thus protected, from Sft. below the water line to the level 
of the upper deck. In this space are her guns, five 30\/-pounders, 
and one 600-pounder on each side. For the rest of herlength there 
is only a belt of this massive armour, which goes to the same depth 
beneath the sea to 6ft. above it, so that she cannot be hit in any part 
where the water could enter. The two ends above this belt are 
built of tough light plates of steel, and here the crew and officers 
will live in times of peace, and here there can be as many port- 
holes to the cabins and ventilating spaces as in an ordinary 
passenger steamer. In action, of course, all the officers and 
crew would be iu the battery or below the line of the armour, 6ft. 
above the water mark, leaving enemies’ shot to pass in and out of 
the rest of the vessel above them as they might happen to strike. 
No harm could be dove if that part was riddled through and through 
in all directions, as at 6ft. above the sea scarcely avy water could 
enter, even in the roughest weather, and with the holes left un- 
plugged. As a matter of course all the engines aud magazines are 
well under cover of the plating, and the great length of the stem and 
stern from the centre battery being thus lightened to the utmost of 
superincumbent weight will render the whole ship, it is calculated, 
as seaworthy in the heaviest weather as a Cunard mail packet. The 
cost of this most formidable of all our future ironclads is estimated 
at £90,000 less than that of the Warrior. 

The Pallas is another special vessel by Mr. Reed, who has de- 
sigued it to meet a want which the Federal Government must just 
now feel most keenly, to check the depredations of such an encmy 
asthe Alabama. It the navy reports of the Federal Government 
are to be depended on, their cruisers have sighted the Alabama no 
less than fuurteen times, but not one has been able to overtake her ; 
and if nautical judgments are correct, the Vanderbilt has now, after 
being so long out of port, even less chance than the rest. The 
Pallas is designed for great speed, both in sailing and steaming, to 
carry only five guns, all 100-pounders, of the longest range—a bow 
chaser forward and two at each side. Her length is to be 225ft., her 
breadth 50ft., and her tonnage 2,372, with a draught of water of 18ft. 
forward and as much as 24ft. aft, in order to enable her to turn very 
quickly. She is to be of wood, but to be entirely coated from eud to 
end with 44in, armour. She is to have a screw of great diameter. 
Her engines are to be of GU0-horse power, aud on the economical 
principle carried out with such marked success by Messrs. Hum- 
phrys and Tennant on board the Mooltan and other of the Penin- 
sular and Oriental Company's vessels. Engined on this principle 
she is expected and ought to be able to carry coals enough for 16 
days’ hard steaming, aud with her huge fore and aft sails (only the 
foremost being square rigged) should have but little occasion to 
steam at all except in chase. Fourteen knots per hour sea-going 
speed is what is anticipated from this frigate, aud at this rate, and 
with her large crew aud heavy guns, she uudoubtedly ought tu be 
able to sweep the seas of any number of war vessels less strongly 
plated, less heavily armed and manned, and less speedy than herself. 
‘There are other vessels, however, of Mr. Reed’s designing equally 
special and equally noteworthy with those which we have described, 
but we have no space now to enter into a detail of their peculiar 
features. Ou another occasion the subject will be resumed, when 
we can show how our iron fleet stands comparison of number, size, 
strength, aud speed with that of Frauce, the ouly nation that as yet 
possesses a squadron of these formidable ships which can be said to 
take rank in some important respects with those of England. 


Inner Cincte Rawway 1x Paris—One of the most useful works 
in progress of execution in Paris is the railway which is to convect 
the various stations of the great lines with each other. The bridge 
over the Seine, at the Point du Jour, is 480 yards long, and is to be 
connected with the Auteuil Railway by a viaduct 1,245 yards long. 
Three more viaducts are to be coustructed between the Point 


du Jour and the Orleans Railway Terminus. One on the 
left bank of the Seine, 1,520 yards long; another crossing 
the valley of the Bievre, 720 yards long; and the 


third, 547 yards long, from the high road to the Grand 
Junctiou. The live between Auteuil and the junction at 
Wercy is to have seven stations, one of which is to be un the right 
bank of the Seine. ‘Ihe first station will be that of the Point du 
Jour, at the left of the Versailles Railway. The station of Vangi- 
roud, which comes next, is 2,000 yards from the first, and 1,220 
yards further it will meet the Western Railway. Next comes the 
station of Montrouge, which is 1,660 yards from the preceding. 
This station is situated between the road to Chatillon aud tue road 
to Orleans. The station of Gentilly, which comes next, is 1,584 
yards from that of Montrouge. The station of the Maison Blanche, 
which is the next on the line, will be situated on the road to 
Choisy le Roi. The Orleans station, which comes last, will serve 
as a transit for passengers avd goods to the Orleans Railway. 
Liverpoor aNnp Birkenneav.—The Liverpool and Birkensead au- 
thorities are about to have another battle iu Parliament coucerning 
dock extension on the Liverpvol side, The Mersey Dock and Har- 
bour Buard are about to apply to Parliament for power to raise 
£875,000, to be expended on new docks for the steam and other 
trades at the extreme north end of Liverpool. At the monthly 
meeting of the Birkeuhead Commissiovers yesterday it was re- 
solved to petition against the bill of the Mersey Board. The 
chairman entered into a lengthy explanation of the motives 
for thus contending that Parliament had repeatedly decided 
that no further extensions were to be made at Liverpool until the 
Birkenhead works were completed. If the Birkeuhead Docks were 
completed with proper appliances there would, be said, be ample 
accommodation for the whole of the trade of the ports, and the com- 





steam, surface condensation, and expansion to reduce the cx Pp 
Uon of coal to 221b, per indicated horse power per bour. If this 
pay peer be effected, she will carry 16 days’ fuel instead of nine, 
of o 1 88 1s expected, Mr. Penn can get 65 or more revolutions out 
er engines, she can be depended on at sea to average 13 knots, 

or nearly 18 miles, an hour. 
ot ribs and framing of the Bellerophon will be much the same 
ose of other iron frigates, with the exception that the stringer 





8s would be unworthy of their trust, as representing not 
only local but national interests, if they did pot a the useless 
expenditure of £875,000, in order to save the dock ratepayers aud 
the commerce of the world from paying interest upon such an out- 
lay. They also opposed the bill because there was nothing with 
regard to any improvement of the approaches to the river side. It 
was resolved to solicit the support of the borough and county 
(Cheshire) members in making the opposition successful. 








THE MANCHESTER BOILER ASSOCIATION. 


_ THe following is the annual report made to the Execu- 
tive Committee of the Manchester Association for the 
Prevention of Steam Boiler Explosions, by their chief 
engineer, Mr. Lavington E. Fletcher :— 

I bave now the pleasure of laying before you for the past year of 
1863 the usual annual report of such proceedings of this Association 
as have been of an engineering character. 

At the close of the year 1863 there were under inspection, at 552 
factories and other works, 1,458 boilers and 1,090 engines, The 
boilers, as has been pointed out in a previous report, are of greater 
power than the engines, since a considerable amount of steam is 
used in cotton mills for heating, and in paper mills, dye works, &c., 
for boiling and other purposes connected with the processes of manu- 
facture. The gross indicated horse-power of all the boilers under 
inspection may be stated approximately to be 131,014 

The variety in the mechanical coustruction of these boilers is 
shown in the following tabular statement, as well as the number of 
each, and the different pressures at which they are worked, in 
— to the comparative number of the distinctive classes of 

iler :— 


Tabular Classification of Boilers. 


Load on safety valve per sq. in. 





§\4\s\a/4|4 
DESCRIPTION. lelisizisi#i8$l. 
a#isisis|sie|% 
S6)2\s/s/3/3'* 
2zizis/3isiz 


Bowers INTERNSLLY FIRgp, SET | 
HonkiZONTALLY. | 
Cylindrical in the shell, with either two | 
or three furnaces, termed * Lanca- | 
ohire”.. .. os + ce ve oo i f 
Cylindrieal in the shell, with one fur- | 
nace, termed **Comish” .. .. 
Cylindrical in the shel', with two fur- 
naces ruvning into one flue-tube, and | 





in some case~ diverging agaiu into | 


two, termed “ B.eeches” } 4/23/12 2 41 
Cylindrical in the ehell, with two fur- | | 
haces running into a single oval flue, | | 
containing a number of vertical water | 

3) 15 | 36 | 26). |... 80 


tees .. ce s+ ce os 02 cs oe | 
Cylindrical in the shell, with eicher one 
or two furnaces, with a number of | | 
swall flues of about 1l2in. diameter, 
termed “ Multiflaed” .. .. . 3 | 
Cylindrical in the shell, with either one | 
or two furnaces, with a number of | | 
smali flue-tubes of about 3in. iu uia- | | 
meter, termed ** Multitubular” oi 2 6 | 
the locomotive and 





Multitubular of 
marine type +2 ee -_ 
Total Ne, of Internally Fired Boil rm} 
tet Hor.zuntaliy .. 2. se oe 


Boiwers IyTeRNALLY Finep, Set 
BK TICALLY, 
Gylindrical in the shell, with one inter- 
nal flue a ee ee ee 
Cylindrical in the shell, with a number 
of smal vertical tue-tubes, termed 
* Vertical multitubular” os 0 
Total No. of Internally Fired Boilers, } “sl pe 
Set Verticaliy co oe we ae 8 |" +2 0 . 





BoILeERs FXTERNALLY FIRED, Set 
HORIZONTALLY. 
Cylindrical in the shell, with either one 








or more flue-tubes .. «0g ee ve 2' 8/10 8| 3 31 
Plain cylindrical, without flue-tubes, : 
generally with hemispherical or egg | | 
@mG@s wo c+ 6 eo se «2 3 46 | 85 | 2 | 164 
French or Elephant .. 0 «2 ee +s oe ° 2); 4) 2 ; 8 
Wagon anc Haystack... .. «2 +. «Ol Si. jo 33 
Butterley aoe ae ae ee ee 4 5 2] ee il 
Multitubular oe 68 0s o6 of ov | » co SE ae 10 
Total No. cf Externally Fired Boilers, "0 63 11] “$0, 3 re “MT 
tet Horizontally ..  .. 6 oe | 
Inon Fuanack Boi.kas. ; 
Horizontal and Vertical .. .. «+ «2 «8 | «| 20 SB | ae ! oo 2 
Gross Totals .. .. os «+ eo 98 |338 537 |441 | 41 8 1458 


With regard to the service rendered: The whole number of 
boilers under the charge of the Association received the full com- 
plement of inspectors’ ordinary visits during the past year, in addi- 
tion to 267 extra ones under the heads of “ Special” and “Addi- 
tional ” service. 

The list of * Special” service is higher for the past year than for 
the preceding, the number of “Special” external examinations for 
1863 being 51, as compared to 23 for 1862; “ luternal ” examina- 
tions, 10, as compared to 5; and of “ Thorough” examinations, 85, 
as compared to 60; Total for 1563, 146, as compared to 93 for 1862. 

“ Internal” and “Thorough” examinations form one of the most 

important branches of the service reudered by this Association, And 
it is therefore satisfactory to be able to report, that the high number 
of these examinations which was reached in 1862 has not only been 
maintained during the past year, but exceeded. In 1862 the number 
of “Internal” and of “ Thorough” examinations surpassed that of 
any preceding year since the establishment of the Association, and 
since during 1863 those examinations amounted to 955 as compared 
to 913 in 1862, it will beseen that the pre-eminence of each succeed- 
ing year over the preceding ones has been maintained in the case of 
1863. 
All the members have not received the Chief Engineer's annual 
visit during the past year, on account of the demand made for 
“ Special” service, the visits under this head, some of which had to 
be paid at a considerable distance from Manchester, numbering 42, 
as compared to 16 in the preceding year. The earliest opportunity 
will be taken, however, of paying those visits which have been 
hitherto unavoidably deferred. ? 

The defects discovered in boilers are mainly of two distinct classes 
—one relating to their construction and the other to their condition. 
Under the first head, viz., that of construction, 188 recommendations 
have been made, which are as follow :— 

In 124 boilers the internal flue tubes have been recommended to 
be strengthened by hooping. 

In 19 boilers the shells ove been recommended to be strengthened 
at the steam dume by stays of angle iron, &c. 

In 25 boilers the shells have been recommended to be strengthened 
at the ends. 

In 20 boilers the load on the safety valves has been recommended 
to be reduced. / 

The following are those defects appertaining to the second head, 
viz., that of Condition. Of these, 68, which are as follow, are con- 
sidered dangerous :— 


Fracture of plates and angle irons... .. +» +» ++ il 
Blistered plates .. .. oo oe se «+ ee ee oe 
Furnaces out of shape... «2 «. «+ «+ s# se ce G 
CQeswemeRcs 20 os co ce 06 ve 00 oe ce oe 
Defective safety valves ee a 2 
Defective pressure gauges .. «. «+ ++ ++ 1 
Defective water gauges «wes ws te te 13 
Defective feed apparatus .. «+ ++ ++ #8 + 2 
Defective blow-out apparatus «. «- ++ ++ ~ 2 
Over pressure .. «2 «+ -# s* #* # ~ +& 
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Deficiency of water ., «+ + se «# ee se 
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There were also 795 others, which, though not actually dan- 
gerous, were still unsatisfactory, and are as follows :— 

Fracture of plates and angle irons .. .. «2 «- «+ SL 
Biistered plates .. ce oo «+ co cf ce ce oo 16 
Furnes wut of shape i aa ee oe 
Corrosion .e «+ se «2 of 
Safety valves out of order .. «6 .. + oe of «2 33 
Pressure gauges out of order .. .. «2 2 oe «+ 89 
Water gauges out of order... «2 «2 oe se oe 
Feei apparatus outof order .. 1. «2 «2 ee «+ 22 
Blow-out apparatus out of order .. .. «- «- 
Fusible plugs out of order... .. 2 « «+ «8 «+ 39 
Diver MIENIUER c6..<< ce 00, 100 00 on ce 0s ce FF 
Deficiency of water .. .. oe «+ «oe «8 of «2 2& 

It should be pointed out that many of the above defects wero ob- 


served at visits made early in the year, and that their number has | 


been subsequently reduced by repair. 

Corrosion and fracture are amongst the most important defects met 
with, and it will be seen from the preceding table that there were as 
many as 202 cases of corrosion, 22 of which were dangerous; aud 
62 of fracture, 11 of which were dangerous. The defects under each 
of these two heads may be classified as follows :— 

Corrosion. 

86 ordinary cases, and 9 dangerows, were external, and arose 
from damp occurring generally at the mid-feather and front cross 
walls. 

51 ordinary cases, and 6 dangerous, were external, and occurred at 
seams of rivets aud joints of fittings from leakage. 

93 ordinary cases, and 7 dangerous, were internal, arising from 
acidity of water. 

Fracture. 

25. Ordinary cases, and 9 dangerous, occurred at the seams and 
plates at the bottom of externally-fired boilers over the fire. 

13. Ordinary cases occurred in furnace tubes, through bad 
arraugement of seams, &c. 

9. Ordi sry cases occurred at the end angle irons of furnace tubes. 

2. Ordiuary cases arose from bad workmanship, excessive use of 
drift &. 

1. Dangerous case occurred at the external flange of a steam 
dome, cro +n plate, which was uearly flat. 








1, Ordinary case arose through imperfect seating of fusible | 


lug 
L Ordinwry case occurred at a stay angle iron. 

1. Dangerous case occurred through transverse “ seam-rending ” 
at the bottom of a two-flued boiler. 

Surrace BLowinG-oor. 

Surface blowing-out bas made considerable progress during the 
past year, and is now adopted by 58 members, and applied to 129 
boilers. It has been thought that it would be desirable to ascertain 
from each member who had adopted the system his opinion as to 
the success or otherwise attendant upon it, aud with this view letters 
of inquiry have been addressed to all such. Those addressed have 
already, in almost every instance, responded to the inquiry, and it 
had been intended to introduce the result in this report, but, owing 
to the length to which it has already attained, this 1s is deferred to 





an early number of the monthly issue; suffice it therefore to state | 


in the present instance, that very many of the applications of the 
surface blowing-out apparatus have been attended with great suc- 
cess, while some, however, have not answered fully the expectation 
formed. The success has been the greatest with muddy and sludgy 
water, while common soda continues to be used with very consider- 
able advantage, and is found to loosen the old scale, as well as to 
prevent the formation of new. 

The statement of the varieties of surface apparatus adopted, 
with a description of each, as well as the mode found to be most 
effective, of introducing the soda, is reserved for the monthly 
report. 

Exp osions. 

It is highly desirable that full particulars should be obtained of all 
the explosious that occur from year to year throughout the United 
Kingdom. <A complete annual table of such would be of consider- 
able practical value, since nothing can prove so sure a guide to the 
prevention of explosions as correct iaformation with regard to the 
cause of those which have already occurred. With this view 
particulars were camfully collected of every explosion that tuok 
place during the past year, of which the Association was able 
to gain information, while, however, there is no question that the 
occurrence of many never came to the knowledge otf the Association 
at all. 

The number of explosions which came under notice during the 
year 1863 was 47, though the number of bvilers which exploded 
amounted to 51, since an entire series of 5 working side by side was 
included in one explosion; while, during the year, there were 76 
persons killed and 80 others injured. 

Of these explosions, 18 were personally investigated, and the ex- 
ploded boilers examined, while this was prevented by distance in 
the other cases. Of 18 others, reliable information was obtained 
principally from engineers, who, having had an opportunity of making 
— examinations shortly after the explosious occurred, kiudly 

urnished sketches and reports; while of the remaining 11 the in- 
formation received was not sufliciently full or reliable for quotation. 
Thus, of 47 explosions which occurred in 1863, the causes of 36 were 
investigated aud ascertained, while of 11 little or no information 
was received. 

All the particulars of interest with regard to these explosions 
have already been given in the printed monthly reports circulated 
amongst the members of the association, so that to repeat them now 
at length is unnecessary. A table, however, is subjoined. 

The table should be prefaced, however, with the explanation that 
all these explosions bave happened to boilers vot uuder the inspec- 
tion of this association, with the exception of one iustance, No 13, 
in wh ch a flue collapsed, and which has been included amonget the 
numberof explosions although no one was injured by it, neither was 
the builer stirred from its seat, nor any damage done to property 
beside that to the flue of the boiler itself, which has long since been 
repaired and st to work again. 

‘The boiler was of the vertical iron-works class, being heated by 
the tlames passing off from the iron furnaces, the flames pass ng 
through au internal tube in the centre of the boiler, which ran 
directly from the top to the bottom, These boilers are defective in 
principle, many have beeu found to fail, and they are now happily 
gving out of date, being superseded, in some instances, by buri- 
zontal ones having hemispherical end-, and conta'ning a couple of 
internal horse-shoe flues, the shape of which allows unequal ex- 
pansion and contraction to take place without injuring the boiler. 
These horizontal boilers are much safer, and altogether superior to 
the vertical ones just referred to. 

Although the Association is desirous of making an internal and 
thorough examination of every boiler under inspection at least once 
a year, and has repeatedly offered to do this in the present instance, 
still no opportunity had been afforded of doing so, and upwards of 
three years allowed to elapse since the last thorough examination 
had been made, during which time the boiler bad been severely 
worked, being heated by the intense flames passing off from a 
reverberatory furnace, coupled with the use of very sedimentary 
water. It need scarcely be stated that under these circumstances it 
was impossible to keep any chock upon the internal condition of 
this boiler. 

The Association does not fail to ascertain and clearly report the 
true condition of the boilers of all those members who afford the 
opportunity of making an annual “thorough” examination ; yet, 
on the other hand, it canuvot engage to do this for those who do bot 
comply with its rules in this respect ; aud it may be pointed out, in 
conclusion, that while 47 explosions are known to have occurred 
during the year 1863, from which 156 persons were injured, 76 of 





them tatally so, that no case either of death or of personal injury | 
resulted from the boilers under the charge of the Association, while | 


not one of those boilers failed, with regard to which the owners 
conformed to the rules of the Association, and allowed its inspectors 
to make the regular “internal” and “ thorough ” examinations. 
{In the following tabulated statement Mo, Rept. signifies Engineer's Monthly 
Report; and l’.X, that the exploded boiler has been Personally Examined.) 
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TABULAR STATEMENT OF STEAM BOTLER EXPLOSIONS FOR THE YEAR 1863. 





{ 


explosn. ier. 





Service of 
boiler. 





Jan. 12 |Internally fired,with 
2 furnaces running 
into a single ova! 
flue, containing a 
number of vertical 


water tubes. 
Feb. 6 {Plain cylindrical 

externally-fired. 
Feb. 7 |Plain cylindrical 


externally-fired. 


Feb. 23 | Vertical grate boiler, 
internally-fired. 


Mar. 6 |%rdinary double 
ue, or Lancashire, 
internally-fired, 


Plain cylindrical, 
externally-fired. 


Mar. 


Mar. 24 |Cylindrical egg-end- 
ed, externally-fired 


April 8 |Fourcylindricalegg 
ended, externally- 
fired. 


One ordinary single 
flue, or Cornish, in- 
ternally-fired. 





| 

These five boilers all 
| exploded simulta- 
| neously 
| 

| 

| 

| 


April 8 |Cylindrical egg-end- 
ed, externally-fired 


May — {Cylindrical egg-end- 
ed, externally-fired 


May 29 | Locomotive. 


May 30 |Cylindrical egg-end 
‘. ed, with interna! 
horse-shoe flue, ex- 
ternally-fired. 


June 2 | Vertical furnace 
boiler, internally 
fired. 


Irdinary single flue, 
or Cornish, intern- 
ally-fired. 


June 13 


Irdinary single flue, 
or Cornish, inter- 
nally-fired. 


June 13 


‘yiindrical egg-end 
ed, externally-fired 


June l4 





June 15 


CeO e eee re eeeeee 


June 15} Marine flued boiler, 
| internally-fired, 

} 
| 

| Jue 26 | eee ceseceseverees 


| 
| 
| June 27 |Ordinary double 
tue, or Lancashire, 
internally-fired. 





| 
PSP Soren eee 


July 25 |Ordinary single flue, 
or Cornish, inter- 


Cotton mill. 


| Cause and general particulars of explosion. 
| 

Collapse of both furnace crowns, through 
shortness of water, in consequence of ne- 
glect of the boiler attendant. P.X.—See 
No. 15, Mo. Rept., March, 1863. 


| 
| 


Blacksmith’s} Mal-construction, combined with exces- 
F) 


Pp. 


Agricultural 


Ironworks. 


Woollen 
mill. 


Colliery. 


Ironworks. 


Ironworks. 


Ironworks. 


Passenger 
train. 


Ironworks. 


Ironworks. 


Trouworks. 


Mine, 


Ironworks. 


Sugar 
refinery. 
Steam Tug. 


Colliery. 


Woollen mill, 


Colliery. 


Mine. 











nally-fired, 


sive pressure:—The boiler rending at the 
);manhole, which was not strengthened by 
any mouth-piece, and dividing into five 
pieces. P.) No. 13, Mo. Rept., 
January, 1863. 








— See 


Excessive pressure :—Due to a defective 
safety-valve, combined with mal-construc- 
tion, the manhole at which the rents com- 
menaced not being strengthened by any 
mouthpiece. P.X.—See No. 13, Mo. Rept , 
January, 1863. 


Mal-construction :—The internal flue col- 
| lapsing, and the bottom of the boiler, which 
| was flat, rending away from the remainder 
of the shell. P.X.—See No. 15, Mo. Rept., 
March, 1863. 


Collapse of one of the furnace flues from 
mal-construction, or insufficiency of the boiler 
for the pressure at which it was worked. P.X. 
—See No. 15, Mo, Rept., March, 1863. 


The cause of this explosion not personally 
investigated, and no authentic particula 
obtained.—Sze No. 16, Mo. Rep-, April, 
1863. 


“a 





Rupture at the transverse seams of rivets 
at the bottom of the shell, to which all 
externally fired boilers are liable, the shell 
dividing into two parts at about the middle 
of its length.—See No. 16, Mo. Rept., April, 


Is03. 


Failure of the transverse seams at the 
bottom of the shell, aud over the furnace, to 
which all externally-fired boilers are liable, 
and especially so when the feed-water is 
| sedimentary, as it was in the present in- 
stance, and also injudicivusly introduced 
directly upon the plates immediately over 
the tire. 

The destruction of the whole series of 
boilers at once was due to the injury in- 
tlicted upon the remainder by the percussive 
action of the steam and water, which 
escaped from the boiler that first exploded. 
Such a complicated explosion has never been 
known to occur to internally-fired boilers, 
and it may, in the present instance, be 
attributed to the system of external-firing. 
P.X.—See No. 16, Mu. Rept., April, 1863. 


Failure of the seams at the bottom of the 
boiler over the fire, the shell having been 
weakened by frequent repair. It was rent 
into four pieces.—sSee Nu. 16 and 17, Mo. 
Kept., Aprit and May, 1863. 


Failure of one of the longitudinal seams of 
rivets at the bottom of the shell over the 
fire: the s2aims being in line from one end of 
the boiler to the other, instead of breaking 
joint.—See Vo. 18, Mo. R-pt., June, 1063. 


Accidental :—The boiler being injured in 
cousequence of the train running off the line 
at full speed.—See No. 18, Mo. Re, t., avd 
Report to Board of T. ade, 6th July, 1863, 
by Col. Yolland, R.EB. 


Failure of seams at the bottom of shell 
and over the furnace, the boiler being an old 
oue, patched in several places, and in a leaky 
condition at the time ; while, in addition, its 
| diameter was large, so that it was altogether 
untit for the pressure at which it was 
worked. The shell of the boiler was rent 
transversely into two pieces. P.X. — See 
No. 18, Mo. Rept., June, 1863. 


Collapse of internal flue tube, arising 
from the defective principle on which the 
bviler Was constructed, coupled with the 
use of sedimentary feed-water, and the 
}eitects of overwork generally. P.X.—S ¢ 
| No. 48, Mo. Rept., June, 18v3. 





| The cause of this explosion was not per- 
| sonally investigated. It was, however, re- 
| ported to be due to collapse ot the tue tube, 
but whether that arose from shortness of 
water or mal-construction could not be 
ascertained, 


The cause of the explosion not personally 
investigated, and no authentic particulars 
obtained, 


An accumulation of sediment within the 
boiler, immediately over the tire, from which 
the plates beovame overheaved, and ripped 
open through the solid metal. 

This might have been prevented by the 
use of suitable blowing-out apparatus, while 
it could not have happened with an inter- 
nally-tired boiler, nor in the present case 
Without neglect.—See No. 18, suo. Repl, 
Jane, 1863 


The cause of this explosion not personally 
investigated, and no authentic particulars 
obtained. 


Collapse of furnace crown, from shortness 
of water.—See No. 24, Mo, Reyt., December, 
13863. 


The cause of this explosion not personally 
investigated, and no authentic particulars 
obtained 


The inferior material of which the boiler 
was made. The shell was completely de- 
stroyed, being, as it were, shivered like a 
glass vessel into a number of small pieces : 
the furnace tubes, which had not collapsed, 
both rent trom it, and each ot them sepa- 
rated into two pieces at one of the transvers« 
Seaius of rivets at the middle of their length 
The shell was rent into so many smal 
pieces that it is difficult io say where th 
rupture commenced. P.X.—See No. 19, Mo 
Rep., July, 1863, 


_ The cause of the explosion not personally 
investigated, and no authentic particulars 
obtained, 





| 

The cause of this explosion not personally 
investigated, and no authentic particulars 
obtained, 





Incidental effects of exploston. 


Boiler not moved from its seat, and no 
damage done beyond that to itself and its 
external brickwork flues. 


One of the fragments was blown across an 
adjoining s:reet, and lodged upon the top ofa 
house on the opposite side ; while the work- 
shop in which the boiler was set was laid] 
completely in ruins, the chimney levelled to} 
ithe ground, and the windows of an adjacent} 
house broken by the concussion. 


The barn in which the boiler stood was 
blown down, and the surrounding buildings 
injured, not ovly by the flight of the debris. 
but also by the concussion of the explosion, 


Shell of boiler thrown to a considerable 
distance beyoud the works, and the chimney| 
stack, as well as a good deal of roofing, in- 
jured, 


Boiler not moved from its seat; but a 
building over it was brought down by the 
percussive action of the steam, which car- 
ried away the brickwork flues and under- 
mined its support, in addition to shooting off} 
the furnace mouthpiece. 








Ruptured shell thrown a considerable dis- 
tance from its original seat. 


The two portions of the shell flew in oppo- 
site directions, as well as to a considerable 
distance, both soaring to a great height, and 
one of them clearing in its course a cottage, 
two chimney stacks, as well as a plantation 
of high trees, 


The whole series of boilers was thrown 
from its original position, the shells rent 
into fragments, and the brickwork seating 
completely destroyed, the debris being scat-! 
tered in every direction, a piece of one of} 
the boilers falling through the roof of a 
dwelling-house at a short distance trom the} 
works. { 








The fragments of the boiler were all 
thrown from its original seat, but the in- 
jury to the surrounding property was unim- 
portant. 





PPUeeC eee Cee ereeeE eee rere rrrrrrrr rrr tree 


PPR mee eee eee HHH HER eee TEE ee ee eeeeeeee 





Both halves of the shell were thrown from 
their seat, and a sister boiler alongside 
slightly moved laterally. 


| 
| 
| 


The boiler not moved from its seat, and 
no damage done beyond that to the flue 
itself, 


The debris was shot away by the percus-| 
sive action of the steam, the death which} 
occurred being the result of a blow from al 
flying brick. 


Poe e ee SPR TOOCCCCCCOCC eee eee eer ers 


PO eee eee we reeeeer as eeetteesesseeseeeses 


| 

Shell uninjured... ...e..cecccecscossess | 
} 

| 

| 


The damage to the surrounding property 
was very great. The boiler-house was com 
pletely destroyed, and the engine buried in 
ihe ruins, the chimney being so shaken thai 
it had to be removed ; while, in addition aj 
part of the mill was unroofed and the enc 
wall blown down. The roofs also atewcl 
tifferent dwelling-houses, situated at some| 
listance apart one from the other, were 
broken through by a section of the flue tubes 
falling upon each of them and landing on 
the floor below ; while this was repeated in 
another instance by the weight from the 
safety-valve lever. 





Boiler-house reduced to a heap of rains. 
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ee 
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Persons | Persong 





killed. injured. 
ee | es, 
0 0 
0 0 
Oo | 0 
| 
| 
| 
13 | 15 
| 
a 
} 
| 
0 0 
| 
o | 0 
| 
9 | 4 
' 
| 
| 
' 
0 0 
0 | 0 
1 | 1 
5 | 12 
| 
0 | ft) 
| 
| 
1 | 5 
| 
| 
| 
0 | 0 
1 | 0 
| 
| 
} 
2 |} 3 
| 
1 0 
0 0 
10 4 
| 
| 
Oo | 0 
0 | l 
| 
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TABULAR STATEMENT OF 














Index Date of |General description Service of 


No. explosn | 


— 


of boiler. 


boiler. 





93 | July 28 |Ordinary single flue,, Ironworks. 


| or Cornish, Inter- 
| nally-fired, 


04 Aug. —/Ordinary single flue, 


25 | Aug. 12 


or Cornish, inter- 


nally-fired. 


or Cornish, inter- 
nally-fired. 


26 | Aug. 13 |Cylindrical egg-end- 


ed, ¢xternally-fired 


27 | Aug. 17 |Cylindrical egg-end- 


29 | Aug. 


30 | Aug. 
31 | Aug. 
32 | Sept. 
33 | Oct 


34 | Oct 
35 Oc 
| 
36 | Oct. 





ed, externally-idred 


20|Portable agricultu- 
ral, multitubular 
locomotive type. 


21|Portable agricultu- 
ral, multitubular 
locomotive type . 


27 |Ordinary single flue 
or Cornish, inter- 
nally-fired. 


19 |* Balloon” or“ hay- 
siack.” 


. 1 | Balloon” or “‘hay- 


stack,” externally- 
fired. 


.2 |Ordinary single flue, 


or Cornish, inter- 
nally-fired. 


6 |Ordinary single flue, 
or Cornish, inter- 
nally- fired. 


20 |Locomotive. 


22 |Ordinary single flue, 
or Cornish, inter- 
nally-fired. 


. 26 |Cyiindrical egg-end- 


ed, externally-fired 


39 | Nov. 3 [Ordinary double 
flue, or Lancashire, 
internally-fired. 

| 

40 | ov, 11 Marine, flued boiler. 

| 

4l | Nov. 12 |Ordinarysingle flue, 


42 | Nov. 
43 | Nov 
| 
| 
44 Nov. 
45 | Nov 
| 
46 | Nov. 

c 


or Cornish, inter- 
nally-fired. 
3 |Ordinary single flue, 
or Cornish, inter- 
nally-fired. 


2 


Irdinary single flue. 
or Cornish, inter- 
nally-fired. 


— | Double furnace, 
“breeches” boile 
internally-fired. 


ed, externally-fired 





Mine. 


Ordinary single flue,) Dye-works. 


Pottery. 


Saw mill. 


Colliery. 


Farm. 


Farm. 


Saw mill. 


Intended for| 


a chemical 
works, 


Colliery. 


Flax mill. 


Mortar mill, 


Goods train. 


Bleach- 
works. 


Ironworks. 


Cotton mill. 


intended for 


a steam tug. 


Builder's 
works. 


Chemical 
works. 


Chemical 
works. 


| 
| Colliery. 
r,| 


y. 23 |Cylindrical egg-end-| Agricul turai. | 


27 |Ordinary single flue, Flour mill. 





or Cornish, 
nally-fired. 


inter- 


. 31 \Cylindrical egg-end- 


ed, externally-fired 


| 
| 
| 


Colliery 


| 


Collapse of the flue tube, from mal-con- 
struction or iusufficiency of the 
for the pressure at which it was worked. 


= Pens 
| The cause of this explosion not personally | 


| inveatigated, and no authentic particulars 
obtained. 

Dilapidated condition of the boiler:—lIt 
had been repeatedly patched in consequence 
of continued leakage, the patches being 
attached with bolts, instead of rivets. Corro- 
sion consequent upon this leakage, and 
accelerated by the mid-feather wall upon 
which the boiler was set, at length eat away 
the plates to the thickness of a piece of 
paper, when rupture ensued at the bottom of 
the shell and immediately over the mid- 
| feather wall. P.X.—See No. 20. Mo. Rept., 


| Aug., 1863. 


bowler 





} 
| Shortness of water :—The boiler was fitted | 
| with duplicate floats, one of which had an|the damage to the surrounding property 
| 


alarm whistle attached to it; there was, | 
| however, ho glass water-gauge 


a little above the: water-level; the rent | 
afterwards taking a transverse course at the | 
ring seams of rivets, and dividing the shell | 
ultimately into four pieces. P.X. — Sc 
No. 24, Mo. Rept., December, 1863. 

Old age and neglect:—The boiler was | 
corroded both insi«e and outside, and many 
of the rivet heads eaten off. It had been 
clumsily patched at the bottom immediately 
over the furnace, and it was at a longitudi- 
nal seam of rivets at the edge of this patch 
that the rent commenced. P.X.—See No. 24, 
Mo. Rept., December, 1863. | 

The cause of this explosion not personally 
investigated, and no authentic particulars 
obtained. 








The cause of this explosion not personally | 
investigated, and no authentic particulars | 
obtained. | 

Defective condition of the boiler:—A plate | 
of the fire-box at which the rupture occurred 
having been eaten away by corrosion exter- 
nally, until reduced to one-sixteenth of an 
inch in thickness. 





Collapse of the flue tube through mal-con- 
struction, or insufficiency of the boiler for 
| the pressure at which it was worked.—See | 
No. 23, Mo. Rept., November, 1863. 


Defective construction: — The bottom, 
| which was nearly flat, being blown out while 
the boiler was being tested with steam com- 
municated from anotler boiler, at the maker’s 
yard. The weakness would have been de- 
tected, and the explosion prevented, had the 
hydraulic test been applied. P.X. — See 
No. 21, Mo. Rept., September, 1863. 


Dilapidated condition of the boiler, through 
old age and neglect. The plates of the boiler, 
a few inches above the horizontal ring of 
brickwork on which it was set, had been eaten 
away by external corrosion, in a circum- 
ferentiai direction for a distance of several 
feet, in consequence of which rupture en- 
sued at the bottom of the shell, commencing 
transversely at the corroded part. P.X.— 
See No. 22, Me. Rept., October, 1863. 


Collapse of the flue, through mal-construc- 
tion, or insufticiency of the boiler for the pres- 
sure at which it was worked.—See No. 24, 
Mo. Rept., December, 1863. 


Collapse of the flue, through mal-construc- 
tion, or insufficiency of the boiler for the pres- 
sure at which it was worked. P.X.—See No. 
22, Mo. Rept., October, 1863. 


Defective condition : - The lower partof the 
cylindrical portion of the boiler at the smoke- 
box end being eaten away by corrosion inter- 
nally, in consequence of which rupture ensued 


Defective condition of boiler :—The plates 
being corroded at the bottom externally, untii 
reduced to the thickness of asixpence. The 
rent commenced longitudinally, at the cor- 
roded part, and then assumed a spirally trans- 
verse direction. separating the shell into four 
fragments. P.X.—S-eNo,22.Mo.Rep., Oct. 63. 


The cause of this explosion was not perso- 
nally investigated, but, from reliable details 
received, it is concluded that the primary 
rupture in the shell, which took place at a 
longitudinal seam over the fire, was due to 
the tendency found to be so general in these 
externally-fired boilers, aggravated in this 
instance by repairs which had been imper- 
fectly effected, as well as by the injudicious 
treatment it had received from the fireman, 
and its defective condition at the time of the 
explosion generally. The shell was rent into 
two parts.—See Nu. 23, Mo. R-pt., Nov., 1863. 

Defective condition of boiler :—The plates 
at the bottom of the shell, and immediately 

over the mid-feather wall, being reduced by 
| corrosion to the thickness ofa halfpenny piece 
”.X.- See No. 23, Mo. Rept., November, 1863. 


Mal-construction: - The shell rent longitu- 
dinally along the top, the steam dome being 
blown off and thrown into an adjoining yar«d. 
The boiler was a new one, and being proved 
at the maker's works by generating steam 
within it at the time the explosion took 
place, which might have been prevented had 
the hydraulic test been applicd.—S<e No. 24, 
Mo. Rept., Decem er, 1863. 








Collapse of the furnace tube from shortness 
of water, through neglect of the attendant.— 





Cause and general particulars of explosion. | 


The shel} | “ew beyond the works and struck an ad- 
ruptured longitudinally in the first instance, | Joining dwelling - house ; while another, 


| guilty of manslaughter. 








Incidental effects of explosion. 


Boiler shifted endways on its seat for 


VOUT LwoO ivel. 


Boiler-house unroofed.....scccecscseces 


The boiler was but slightly moved from 
its seat, and three others working side by 
| side, and to which it was connected, were 
unaffected, while little or no dumuge was} 
} done to the surrounding property. 

The engineman was brought in guilty of 
| ranslaughter, 


j 
The boiler was thrown from its seat, and 


was considerable. One portion of the shell 


skated as it were along the ground, bringing 
down several of the surrounding buildings in’ 
its course, and reducing them to a heap of] 
ruins. 





The chimney and engine-house were de- 
stroyed, the shell of the boiler flying to aj 
considerable distance, and clearing a row of} 
dwelling-houses, as well as a public road and! 


| a canal in its course, 


seees ere ere reer eC eeerrrr ere rel Tt Tree 


Barn, as well as some farm produce, de- 
stroyed by fire. 


The owner of the boiler was brought in 


The boiier moved from its seat, some sheds 
brought down by it in its course, as well as 
stacks of timber levelled, and the works 
thrown into general confusion, but no great 
amount of damage done. 


The flat bottom was thrown to a distance} 
of a few feet, and lodged upon the roof of a 
shed, but no damage was done to the sur- 
rounding property, 


The upper part of the shell was blown 
across an adjoining road, carrying away a 
portion of the boiler-house roof in its course. 


The boiler was not stirred from its seat, 
and little or no damage done to the sur- 
rounding property. 


The boiler was not stirred from its seat, and 
two others which worked side by side and were 
connected to it were uninjured ; while no 
damage was done to surrounding property. 


oer eee SOCOCeSCO eC Seer e ier eee ee 





The main portion of the boiler, although 
lifted from its seat, still rema‘ned near to it,| 
two fragments, however, being blown into the 
works and doing considerable damage, while 
the chimney was shattered, the boiler-house,! 
as well as an adjoining building, demolished, | 
and some heavy machinery dismantled. | 


The brickwork seating of the boiler was| 
destroyed, and the deb: is shot in every di- 
rection; the main portion of the shell, how-| 
ever, remained close to its original position.) 
while the smaller one was blown to a con- 
siderable distance. The damage to the sur- 
rounding property was not great. 


A considerable portion of the adjoining 
mill was unroofed, tue side wall blown down, 
and the boiler-house laid in ruins. j 

The owner of the boiler was brought in| 
guilty of manslaughter. 








See No. 24, Mo. Rept., December, 1863. 


Collapse of the fine tube through mal-| 
construction, or insufficiency of the boiler for 
the pressure at which it was worked.—Se¢ 
No. 24, Mo. Rept., December, 1863. | 


Collapse of the flue tube through mal-con- 
struction, or insufficiency of the boiler for 
the pressure at which it was worked. — Sce 
No. 24, Mo. Rept., December, 1863. 

Neglect : A thick cake of sediment having 
been allowed to accumulate within the boiler 
at the bottom of the shell, on account of 
which the plates became overheated, and 
rent longitudinally from one end to the other. 
1—See No. 24, Mo. Rept., December, 1863. 








Excessive pressure: — The safety-valve | 
being willfully held down. The boiler was} 
rent transversely into two pieces,—See .Vo. | 
24, Mo. Rept., December, 1863. 

Collapse of the flue tube through mal-con- | 
struction,or insufficiency of the boiler for the | 
pressure at which it was worked. P.X.— | 
See No. 24, Mo. Rept., December, 1863. | 


The cause of this explosion was not per- | 


sonally investigated, and authentic —s injured. | 


lars not yet received. 


ToTaAL Numper oF PERSONS KILLED AND INJURED...... 


The boiler- house and other buildings 
levelled to the ground. 





The shell of the boiler flew upward- 
through the roof, but the damage to the sur-) 
rounding property was inconsiderable, | 
| 
| 
! 


Both portions of the shell were throwr 
from their seat, and one of them to a distance 
of 150ft., the boiler-house being laid in ruins.| 


The boiler was not moved from its seat 


and but little damage done to property 
beyond that to the boiler itself. 


Boiler alongside thrown from its place and 


Persons | Persons 


killed 
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| cylinder or tubular 


CIVIL AND MECHANICAL ENGINEERS’ SOCIETY 
January 28th, 1864. 
W. H. Maw, E-q, President, in the Chair. 
ON SUB-AQUEOUS FOUNDATIONS. 
By G. J. Crossiz Dawson, Esq. 








FounpaTions were classed by the author under the two heads, Na- 
tural aud Artiticial; be former being either rock, grave, or pure 
clay, provided, of course, that they possess in themselves suflicient 
uniform resistance to bear the weight of the structures which thay 
are required to sustain; the latter being used in cases where the 
ground is soft; of unequal density, or subject to the scouring of the 
tides, aud incapable of supporting the weight of the intended struc- 
ture without their aid. 

Solid rock is pot always in practice found to be the best patural 
foundation, for the labour of forming a level bed under water is 
sometimes very considerable. Strong gravel, in some cases, may 
form a better foundation, being almost iucompressib.e and easil 
levelled; but, of course, the nature of the structure to be erected, 
the quality of the rock or gravel, &c., the situaiion—whether in the 
sea, a river, or still water—and many other circumstances weighed 
together must decide this point. 

‘The Eddystone Lighthouse was quoted, as being the most remark- 
able instance of a structure reared on a rock, avd full particulars 
were given of the manver iu which the foundation stones were laid, 
and the structure erected, &c. 

Full particulars were also given of the foundations of both the 
Bell Koek and Skerryvore lighthouses. It was here revnarked that, 
in the present day, lighthouses were required to be placed in simi- 
larly exposed positions ; strong onen-work structures upon iron 
piles would, on account of the saving of time and money, be sub- 
stituted for the solid stone towers. Thsy would also afford less 
Opposition to the waves. 

I'he diving bell was ~ ated to have been v ry generally employed 
for subaqueous operations; it is most effectu ul, but is expensive, aud 
frequently attended with danger. It requ ces a framiug for a tra- 
velling crane or carriage, for lowering or lift ug the bell and moving 
it in different directions, and for holding th: air-pump. They have 
beeu used of all sizes, varying from abou: vw to eight tons; but on 
account of the expense of tue :equisic, s-affolding and geariog, and 
also on account of the necessuuily tedious process, the diver's 
movements being limited to so small a space, and the delay and 
waste of time consequent upon moving the machine from one spot 
to another being so great, it is at the present time almost entirely 
superseded by the diving dress, by the using of which a saving of 
nearly 75 per cent. may be effected. 

After enumerating several of the more important works for the 
construction of which diving bells have been employed, the author 
mentioned instances where the diving dress had been successiully 
used—as for the foundations of Westminster and Chariug-cross 
bridges, &c. 

Heinke’s apparatus is considered the best, the diver retaining the 
uncontrolled possession of his limbs, and being able to walk about 
without assistance from above the surface of the water. 

“ Pierre Perdue,” or Rindom work foun lations were next men- 
tioned, Plymouth and Cherbourg breakwaters being given as suc- 
cessful examples. An account of the construction of the harbour 
works at Alviers was theu given as an illustration of the adaptation 
of great artificial blocks of beton in the place of stoue. Blocks have 
been used weighing 50 tons, aud containing about 700 cubic feet. 
Beton is made of 12 parts of puzzolana, 9 of quick lime, 6 of sand, 
13 of small stone scrapings, and 3 parts of iron scales well mixed 
together, and costs about 16d. per cubic foot. 

Coffer dams were next treated of, and the methods of constructing 
them, &c., explained. 

The chief difficulties to be encountered in their construction were 
said to be, first of all, to obtain a firm foot-hold for the piles ; 
secondly, to prevent leakage through the puddle wall; and thirdly, 
to preveut leakage through the bottom of the dam, 

Of course in artificial foundations the uature of the strata at the 
bottom determines, in a great measure, the best kind to be adopted, 
as also the depth it is to be carried below the surface, the cuief 
points to be borne in mind | the distribution of the weight of 
the structure over a large area of bearing surface, and the preven- 
tion of the lateral escape of the supporting material. 

The usual means employed to furm artificial toundations, or to 
render weak soils capable of sustaining the weight required, were 
enumerated as follows: either with cuissons, concrete and beton, 
timber piling, sheet piling both of wood and iron, cast iron piling, 
screw piling, or with hollow cast iron or tubular cylinders. 1 hese 
various methods were each in their turn dilated on, applicable 
examples of works constructed in the different ways being given to 
each system. 

After treating on caisson foundations the author gave the follow- 
ing proportions for an excelleut concrete :— 

30 parts of hydrauliclime, measured before slacking. 


30 «,, «= Of trass of Anderuach. 
30», «= of sand. 

20 =~«4, of gravel. 

40 ,, of broken stone. 


This concrete sets very rapidly, and should be employed im- 
mediately it is made, 
When the puzzvlana of Italy is used, the proportions are as 
follow :— 
33 parts of hydraulic lime, measured before slacking. 


45 ,, of puzzolano. 
22) =, «Of: sand. 
60 ,, of broken stone and gravel. 


This concrete should be exposed about 12 hours before it is put in 
place. It was observed that broken limestone appears to add very 
much to the qualities of concretes, betons,and mortars. The mortar 
should be made first, avd the stones and gravel added thereto, aud 
no water should be mixed with the mortar and gravel during their 
manipulation. 

Timber piling was stated to be very generally used for founda- 
tions, though for some reasons it is objectionable; for when pirtly 
out of water it is liable to decay at the water line, and also iu tidal 
waters the timber is soon attacked by the worms and eaten away, 
but this is partly remedied by its being well saturated in oil of tar. 
Larch, fir, beech, and oak are the best woods for aking piles of, and 
straight grained timber, free from knots, should be selected. 

This subject having been dwelt upon, the various kind of cast 
iron piles were reviewed, and the different ways of driving them 
considered, examples of each method being given. 

The subject of cast iron sheet piling was minutely gone into, and 
pumerous examples of its successful adaptation for coffer damming, 
wharfing, &c. &c., were brought furward. 

The system of screw piling came next in order, It was said to be 
invaluable in treacherous and unstable foundations; and in executing 
harbour works where there are shifting channels, strong tides, and 
currents, &c., as it prevents any improper accumulation of silt, or an 
improper direction, or degree of scour, &c. Screw piles are also 
greatly used in constructing piers. or rearing lighthouses upon 
banks and shoals far out at sea, Mitchell’s Patent are the most 
effective, and, therefore, the most usually adopied. The mode of 
driving them was explained, and a list of structures erected on 
them given. The Portland breakwater was considered the most 
important work in which they were employed; the tewporary 
timber staging, for the carriage of the stove out to sea, was erected 
on them. The piles were built up of double balks of creosuted 
timber, nearly 9ft. long, trussed with iron and with screw 
shoes; they were driven in 3Uft. apart, the staging being 12vit. 
wide 

Hollow cast iron screw piles were next mentioned, and a full 
account of their adoption for the bridges over the Taptee and Ner- 
budda Rivers, on the Bombay, Baroda, and Central ludia Kailway, 
was given. 

Tbe author next proceeded to the subject of hollow cast iron 

[Contetions, which system is, at the present 
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time, the one most usually adopted, being the cheapest and most 


practicable in every way for the piers of bridges, &c. These 
cylinders may either be made to sink by gravity, the ground in the 
interior being excavated, so as to allow them to descend by their 
own weight; or they may be forced down by atmospheric pressure, 
as in Dr. Potts’ pneumatic process, or as in Hughes’ pueumatic 
method. 

be way in which the circular cast iron cylinders, constituting the 
river piers of the new Lambeth Suspension Bridge, were suuk, was 
given as follow :—The cylinders were 12/t. in diameter, and 1}in. 
thick, and are sunk 18ft. below the bed of the river, into the London 
clay. They were lowered into their places, the mud and soil was 
scooped out, and the water pumped out, and were weighted until 
they had sunk the required depth. They were then filled up with 
concrete toa depth of 9ft., and on that 3ft. of solid brickwork was 
built, finishing with a brick invert arch, and thence a lining of 3it. 
of solid brickwork up to the top of the cylinder, on which the tower 
for the suspension ropes rest. This lining of brickwork, therefore, 
in the cylinder, leaves a circular opening, 6{t. wide down to the bed 
of the river, so that the foundations at avy time can be examined. 

Full particulars were given of the foundations of Charing-cross and 
Londonderry bridges. fh sinking the cylinders for the latter bridge 
Mr. Hawkshaw adopted Mr. Hughes” “compressed air system.” 
This method consists in filling the cylinder with compressed air, by 
which means the water is expelled, aud the men are eusbled w carry 
on the work of excavating. ‘The cylinders for Rochester Briuge 
were alro sunk in this manner. 

Dr. Potts’ method consists in exhausting the air from witbin the 
cylinder, which sinks by its own weight and the external pressure 
of the atmosphere. 


‘'be author then remarked that in India the great cost of cast iron | 
cylinders precluded, to a certain extent, their use, and brick cylin- | 


ders, or wells, have been most successfully adopted as substitutes, 
the cost of them being but trifling in comparison. The Poiney 
Viaduct, on the Madras Railway, was brought forward as au example, 
and a long account of the construction of the wells for the piers of 
the viaduct given. 

On account of the length of time occupied in reading this paper, 


the discussion on it was postponed until the next meeting of the | 


Society, Thursday, Feb. 11th. 





Nava Enoinezers.—The following appointments have been made 
since our last:—'l. F. Simmons, chief engineer, to the Fisgard for 
the Gorgon; J. Dearden, engineer, to the Duvcan, for service iu the 
Nimble tender; H. Leslie, engineer, to the Asia for the Pheasant; 
R. H. Dobuey and J. H. Bradshaw, assist.-engineers, to the Duucan, 
additional, for service in the Nimble teuder; Charles Bulford, James 
Wilson, Edward M‘Leish, John P. Williams, William ‘I’. Searle, 
and Edward C. Scorrer, assist.-engineers, to the Duncan, as addi- 
tioual, for disposal; James bL. Bain, assist.-engineer, to the Asia for 
~ kcho; and James Jones, assist.-engineer, to the Asia for the 

ancy. 


Trarric Recuirts.—T he traffic receipts of railways in the United | 


Kingdom amounted, for the week ending the 23rd of January, on 
11,146 miles, to £544,926, and for the corresponding week of last 
year, on 10,734 miles, to £488,746, showing an increase of 412 miles 
and of £06,180 in the receipts. ‘The gross receipts on the following 
14 railways amountd in the aggregate, on 7,711 miles, to 
£434,769, aud for the corresponding week of 1863, on 7,519 
miles, to £393,396, showing au increase of 192 miles aud £41,378 
in the receipts. ‘I'he increase on the Caledonian amounted to £2,198 ; 
on the Great Eastern to £2,195; on the Great Northern to £5,8/7; 
on the Great Western to £4947; on the Lancashire and Yorkshire 
to £3,5U1; on the London and North-Western to £8,750; on the 
Loudon and South-Western to £242; ov the Manchester, Sheftield, 
aud Livcvlushire to £3,152; on the Midland to £5,285; ou the 
North British to £1,032 ; on the North-Eastern to £4,545; and on 
the Suuth-Kasteru to £411—total, £42,313. But from this must be 
deducted 459, the decrease on the Great Southern and Western, 
and £851 ou the London, Brighton, aud South Coast, leaving the 
increase, as above, £41,373. ‘The goods and mineral traffic on those 
lines amounted to £258 078, and for the corresponding week of 1863 
to £228,394, showing an increase of £29,684. The receipts for 
passengers, parcels, &c., amounted to £176,691, against 105,002, 
showing an increase of £11,659. The traflic receipts on 63 other 
lines amounted, on 3,435 miles, to £110,157, and for the correspond- 
ing week of last year, on 3,215 miles, to £95 350, showing an 
increase of 220 miles and of £14,807 in the receipts. Tbe total 
receipts of the past week show an iucrease of £11,131, as compared 
with those of the preceding week, ending the 16th of January, and 
as compared with the correspoudiug week of last year a cousider- 
able merease in the trade of the country, 

‘Tue Wesa Coat ano Iron TRaves.—The Newport correspon- 


dence of the Colliery Guardian states that the colliers of that district, | 


although they have already received a rise of 10 per cent., are 


agitating for a further advance in wages. ‘I'he steam-coal merchaats | 


have numerous orders on the books, and the great difficulty now to 
be contended with is the inadequate supply from the collieries. The 
colliers studiously persist in the reprebensible practice of cutting 
less coal than usual per day, with the view, no doubt, of incon- 
veuieucivug their employers; and on Mondays and Saturdays the 
work done at many ot the collieries is not worth talking about. 
House-coal proprietors do not complain of any slackness in the 
demand; on the contrary, prices are getting firmer. There is 
no material change to report in the iron trade, the market being 
still in favour of makers, and prices well waintaived. As 
has been mentioned in several previous reports, the tin-plate 
trade is evidently improving, for at « meeting of makers held 
at Gloucester, it Was determined to advance prices two shillings per 
box, and it would uot be surprising if another rise took place 
shortly, as stocks are evidently getting low, more especially in the 
Northern States. At Swansea trade is still active ; all the works in 
the neighbourhood being fully and constantly employed, aud late 
prices firmly maintained, The colliers of the Aberdare and Merthyr 
districts also continue working, aud thus large quantities of coal tind 
their way down to the port; but there is still such a large demand 
for exportation that very much larger quantities could be 
easily shipped, several coal-drops being but partially employed. 
The re-opening of the Penydarran works has been — the 
cause of * great demonstration and rejo'cing at Merthyr; 
and well may it be, for some hundreds of hands will soon 
find employment there. The works were in the hands of 
the Forman family for a great number of years, and they were 
stopped about tive years ago in consequence of the low price 
obtained for iron, and also from the fact that the estate did not 
yield sufficient coal, All the property in the immediate neighbour- 
hood depended eutirely on the prosperity of the work-, and since the 
stoppage hundreds of houses became vacant, but they are now being 
gradually teuanted again. There are seven furnaces at Penydarran, 
together with an excellent forge, which has the reputation of being 
oue of the best and most compact in Soutn Wales. ‘Lhe p:eseut 
proprietors have formed themselves into a limited liability company, 
and several large shareholders reside at Merthyr and Aberdare, 
the remaiuing proprietors being Loudon capitalists, three or four of 
whom are connected with the Millwall Company. Itis expected 
that the works will principally turn out iron for shipbuilding pur- 
poses, which will alterwards be sent to Millwall. I'he Abernaut 
drou Cowpavy are preparing to put the furnace, which has recently 
been undergoing sume repairs at Liwydcved, in blast again, and 
additional hands will thus be shortly employed. ‘The iron trade 
generally is in a satisfactory state, aud makers are, as a rule, full of 
specifications. The Northern States are takiug large quautities of 
iron at present, and there are heavy orders for rails from the con- 
tinent. The fall in Scvtch pig has not, as yet, affected quotations 
for Welsh iron, nor is it likely to, either, unless @ stil] further decline 
takes place. The advance of 1 per cent. in the rate of discount has, 
perhaps, made buyers a little more cautious in giving out their orders, 
but the fact that makers are well placed for orders prevents any 
reaction in the trade, 
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Tuese improvements in steam engines are by Francis Alton Cal- 
vert, of Manchester, and consist in dispensing with the port ways of 
the admission or exhaust valves (when the engine is made double- 
acting), in order to avoid the loss of steam contained in the port 
ways of steam engines. foe agp 

The improvements in steam boilers consist in certain improve- 
ments upon the boilers described in the specification of a patent 
granted to Mr. Calvert on 14th September, 186), No. 2,218. The 
object of the present improvements Is to utilise more effectually the 
ascending heat. 

The improvements in steam heating apparatus consists in the 
mode of constructing heating plates. 

Fig. 1 is an elevation in section of a steam engine constructed 
according to the invention; Fig. 2 is a transverse section of the 
steam cylinder. 

a is the cylinder, in which the two pistons 6 and c work; 
the upper piston 6 is fixed to the piston rod 5!, which is furnished 
with a crosshead b?, working in the guides c?; to the extremities 
of the crosshead 8? are joined the upper ends of connecting 
rods, which are connected below to crank pins projecting from 


fly wheels, or to the cranks of the crank shaft d. To the fly 


wheel or crank shaft d is tixed a cam d', for working the 
lever e, by which the lower piston ¢ is moved up and down, 
the lever e being united to the piston ec by a liuk c!. The lever e 
vibrates on a stad or axle e?, and to its outer arm is jointed 
the link e? for working the piston f! iu the air cylinder f. 
At each end of the lever e is a weight to give a greater im- 
pulse to the action of the lever when suddenly raised by the cam d!, 
causing an effect similar to that of the blow of ahammer. To the 
cylinder u is fixed the valve box a!, containing the admission valve 
a’, which forms part of the circumference of the cylinder. The 
valves a? and a‘, aud the rows of holes a> and a®, placed near each 
end of the cylinder, and for the purposes described in the specitica- 
tion of the patent grauted to Mr. Calvert, 21st October, 1861, No. 
2625. To the crank shaft d or the boss of the cam d!; is fixed asmall 
catch d?, which acts on the end of the horiz tal leveri; this lever is 
jointed to the vertical lever i!, the upper end of which is hinged to the 
piston j, workiag in the air cylinder j'; the valve a? is connected to 
the lever i!, by the link i, near to which is the first fulerum &. 
As soon as the catch d? acts on the end of the lever i, the 
lever i, which bears against the fulcrum /, unseats the valve a?, at 
the same time the piston j is pressed into the cylinder j'; thus 
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when the valve is free from the pressure of steam the combined 
action of the compressed air in the cylinder j! with that of the catch 
d? moves the valve a? to the required distance from its seating; the 
distance and duration of time for admission is regulated by the 
governor in the following manner:—To the fly-wheel shafi d is 
fixed a grooved pulley. which, by means of a band and guide pul- 
leys, gives motion to the pulley g for driving the governor g', the 
balls of which, in expanding and collapsing, act on the lever A, from 
which the rod h! is suspended; the lower end of this rod is jointed 
to the elbow lever 2, the vertical arm of which is conne cted to 
the wedge 4/3, passing under the horizontal lever i above 
referred to. The air cylinder f, which is furnished with ingress 
and egress’valves, is in communication with the valve box a' by 
the pipe f%, consequently the compressed air is forced into the 
valve box at every revolution of the crauk shaft. : 2 

Fig. 3 is a section of the exhaust valve, when the lower_piston 13 
dispensed with and the engine is made double-acting. ; 

a’ represents the upper end of the cylinder, the lower end being 
similar, in both of which are annular port ways covered with au 
anpular flat valve a8: these valves are connected together by cross 
heads a? and side links a!*, and they are worked by and cunvenient 
means. : ; ; 

Fig. 4 represents in section part of a boiler to which the improve- 
ments are applied. 

Risa cota dome with a hemispherical top surrounded by the 
cylindrical shell 2, to the upper end of which is secured the eularged 
portion 2; this portion is partly fullof water, aud formsalso the steam 
chamber ; the space between theshell avd the, brickwork m forms,4 
chamber for the heated products of combustion, which, in rising, 
impinge against the lower part of the enlarged portion D, and give 
off their heat to the water in the boiler. ’ 1 

Figs. 5, 6,and7 are a front view, edge view, aud plan of theimprove 
steam heating apparatus; the plates of which this heating apparat® 
are composed are of auy convenient size, and by preference © 
wrought iron; the plates have a thiu packing round their edges 
which keeps them at the requisite distauce asuuder; there are holes 
at opposite corners of the plates, one for the pipe » to admit steam 
between the plates, and the other for the off-water pipe p- These 
double-heating plates, when placed together, are held apart by ribs 0, 
and the whole are connected together by bridles g passing over & 
bars and wedges, thus affording great facility in erecting and taking 
down the heating apparatus. 
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Tas machinery, constructed by Joseph Wilson, builder, Bradford, 
Yorkshire, consists in the use of a Jarge endless band saw, Sin. 
broad, and No. 15 gauge, extended over two large pulleys or drums 
supported on massive iron standards, bolted to ashlar foundations ; 
also of travelling tables, 45ft. long, having suitable bearers or 
runners, 


This machine is capable of being worked by an engine of 7- | 


horse power. 

The tables supporting the log are arranged to carry the log past 
the saw to any extent, without stopping for re-adjustment, by which 
the necessity for trausomes is avuided. And they are capable of 
travelling at different speeds. in the same or opposite directions, and 


of being set in motion (by levers shown in the illustration) reversed | 


or stopped instantly. In order to facilitate the labourage the tables are 
placed level with the ground, thus conveniently arranged to receive 
the timber, which is at once adjusted. No fixing of the log to the 
table is required, and yet perfect steadiness is insured. Also, if re- 
adjustment be required, it may be effected without stopping the 
machine, by which means perfect control of the cut is obtained. It 
may be named that no inconvenience or interruption is occasioned 
from the friction and consequent heat of the saw, on account of the 
length of cutting edge. 

This machinery, comprising the particulars already named, with 
other means combined, is at ounce adapted to the purpose of cutting 
up all kinds of round or square timber, mahogany logs, &c., to the 


depth of 4ft. and upwards, if required. It is equally serviceable for | 


reducing the same into scantlings or boards. 


————————=— 


American Rattroap Accrpents.—We learn from the Railroad 


Journal that 935 serious accidents occurred on American railroads in | 


186 3, by which 264 persons lost their lives, and 671 were wounded. 
The number of casualties is leas than in the previous year. In 1862 
there were 263 lives lost and 870 persons wounded. 
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InpIAN TeLeGRaPHS.—Telegraphic communication in India pro- 
mises to be greatly improved. Mr. G. W. Kellner has lately been 
instituting an inquiry into the conduct ot the electric telegraph 
department, which will lead to many important reformsin that much 


mismanaged branch of the public service. A system of false 
economy, extending even to the employment of common servants in 
the head office here, has completely destroyed the efficiency of the 
department. A new company also, called the Oriental Telegraph 





Company, has been organising, under the superintendence of Sir | 


| Charles Bright and Mr. Latimer Clark, a system of telegraph similar 


in its constitution to the Electric and Internatiowal Company of | 


England. Proceedings are now so far advanced that the company 
is only waiting for a reply to a reference made to Sir Charles Wood. 
| On the completion of the Persian Gulf suomarine cableearly next year, 
| Sir Charles Brightand Mr. Latimer Clark will be ready to enter 
| upon the operations of the Oriental Telegraph Company, com- 
| mencing their Indian line from Kurrachee, and working towards 
| Guardian. 

| Divers. —The Port Royal correspondent of the Baltimore American 
gives an account of the operations of the divers employed to clean 
the bottoms of the Monitors. He says that the priucipal diver—ap- 
propriately named Waters—is so used to this work that he has 
| become almost amphibious, remaining for five or six hours at a time 





| Bombay and Calcutta.—Calcutta correspondence of the Manchester | 
| Creek since. He believes the Yankees have brought river devils to 


| under water. The work is very arduous. ‘The diver sits upon a | 


spar lashed athwart the bottom of the vessel,so arranged as to be 
| moved as the work progresses, and with a scraper fixed to a long 
| handle works on both sides of himself as far as he can reach, The 
| mass of oysters that become attached to the iron hulls of one of the 
Monitors, even during one summer here, is immense. By actual 
measurement it was estimated that 250 bushels of oysters, shells, 
and sea-grass, were taken from the bottom of the Moutauk alone. 
I'he captains of the Monitors have sometimes indulged in the 
novelty of a mess of oysters raised on the hulls of their own 
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vessels, When the diver is ‘below the surface, he can in- 
stantly bring himself up egain by closing momentarily the 
arerture in the helmet for the escape of the air. His 
buoyancy is immediately increased, and he pops up like a cork and 
floats at will upon the surface. Waters has his own ideas of a joke, 
and when he has a curious audience will wave his scraper about as 
he “ bobs around” on the water with the air of a veritable river 
god. While he was employed scraping the bull of one of tho 
Monitors, a negro from one of the up-river plantations came along- 
side with a boat-load of water-melons. While busy selling his 
melons the diver came up and rested on the side of the boat. The 
negro stared at the extraordinary appearance thus suddenly 
coming out of the water with alarmed wonder, but when the diver 
seized one of the best melons in the boat and disappeared under the 
water, the gurgling of the air from the helmet mixing with his 
muffled laughter, the fright of the negro reached a climax. Hastily 
seizing his oars, without waiting to be paid for his melons, he put 
off at his best speed, and has not been seen in the vicinity of Station 


aid them in making war, 

SPaNisH AND ALGeRIaAN TELEGRAPa.—(From our Correspondent.)— 
A couvention with reference to the establishment of a telegraphic 
line between Spain and Algeria has been exchanged between the 
Governments of France and Spain. This telegraphic line will com- 
mence at Carthagena, on the Spanish coast, and end at Oran, on the 
African littoral. A simple despatch will be charged at the rate of 
63. 8d., with an addition of 50 per cent. for every twelve additional 
words. While on telegraphic matters, I may add that a subinarine 
cable is about to be laid down in the Adriatic for the eee of 
establishing communication between Italy and Turkey. I may also 
add that an interoceanic telegraphic scheme has been brought 
forward by M. de Marcoartu, a Spanish engineer, who has secured 
the co-operation of Sir J. Carmichael, Sir Charles Bright, M. de 
Lesseps, &c. 
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SOCIETY OF ARTS. 
Wednesday, February 3, 1864. 
ON A METIIOD OF INSTANTANEOUS ENGRAVING ON METAL. 
By Monsieur E. V1at, of Paris. ‘ 


A creat number of processes have been at various times pro ed 
as substitutes both for engraving in relief upon wood and also as 
aids to plate engraving. The ordinary process of engraving upon 
wood, as well as the plate engraving, requires long and costly work; 
and both processes are merely reproductions of the drawings of 
artists, the difficult interpretation of whose ideas is a constant 
stumbling-block to the engraver, while the final result obtained is 
always more or lessacombination of the ideas of the artist and those 
of the engraver. 

To engrave a drawing directly upon the plate without the inter- 
vention or (so to speak) the interpretation of the engraver, is, then, 
of unquestionable utility, both for the purposes of relief and intaglio 
engraving. Tu the numerous trials which have been made upon 
this subject in order to obtain the necessary depth in the engraving, 
recourse has almost always beer ha‘ to acids, or to voltaic electricity, 
but it is evident that with this method uf operating the metal is 
acted upon, at the same time, both ina lateral and a vertical direction, 
and hence the result has been more or less imperfect and unsatisfac- 
tory. 

The new processes which I have the honour to submit to the 
Society of Arts this evening are based (excepting the first) upon 
electro-chemical phenomena, without the aid of an ordinary galvanic 
battery, the effect of which is a clean, deep, and non-lateral biting. 
They bave been protected by letters patent in this country and in 
France, and form the subject of a paper which I presented on the 
15th of March, 1863, to the Imperial Institute of France, a com- 
mission appointed by which has reported favourably on my com- 
munication and conveyed to me the thanks of the Institute for it. 

I will now briefly describe the fundamental principles of my pro- 
cesses, together with the different manipulations and the industrial 
applications which result therefrom. 

1 may state, firstly, that the principle of my discovery is but the 
application of a scientific fact loug since known, which is, that if 
we plunge a piece of one kind of metal (say steel, for instance) into 
asalive solution of a metal of un opposite nature (such as copper), 
the solution is immediately decomposed, and the metal reduced is 
precipitated upon the former, frequently with a considerable amount 
of adhesion. Such is my starting point, and without taking upon 
myself the scientific explanation of the phenomena,’I shall confine 
myself merely to the description thereof. 

The first process which | shall describe depends— 

Ist. Upon metallic precipita ions 

2nd. Upon the relative affinity of acids for different metals. 

It consists, firstly, of making a drawing upon paper with a 
metallic ink, composed, for example, of a solution of sulphate of 
copper; and I may add, en passant, that a solution of the salt of any 
other metal, such as lead, biemuth, mercury, silver, &c., would pro- 
duce the same effvct, according to the metal desired to be engraved. 
When the drawing has been thus made itis placed, face downwards. 
upon a plate of zine or steel, and next covered at the back with a 
piece of cloth slightly damped, and the whole is then submitted to a 
uniform pressure. About two minutes afterwards the design will be 
found trausferred entirely, and w i the greatest faithfulness, on to 
the metal plate, without any alter ition or deterioration whatever of 
the original drawing. If instea’ of making the drawing upon 
paper, it is made more simply stil) upon the metal itself (whether 
zinc or steel), with this metallic i: the sam» phenomena are pro- 
duced. In this state, in either the © case or the other the design 
appears on the surface of the plate in slight relief formed by the de- 
posit of copper, a solid and resisting body. 

But iv order to obtain asufficient degree of relief for printing pur- 
poses, and more especially for surface printing, it is necessary to 
employ corrosion by acids or voltaic electricity, and this constitutes 
the s-cond phase of the process, Iu fact, the acids, having a less 
degree of «ffinity for the copper than for the zinc, immediately attack 
the latter, while the former serves as a kind of protecting varnish to 
the lines. 

I regard this process more from a scientific than an industrial 
point of view, for, having been very much occupied with carrying 
out my other processes, | have been forced to neglect this one; but 
I may add that it appears to me particularly applicable to the 
engraving of lace and other fabrics, which would only require to be 
impregnated with a solution of copper, to be transferred to the zinc, 
and then be engraved in relief. 

I now come to my second process, or reproduction of old 
engravings. | employ two methods; the first, which I will call 
process A, depends— 

Firstly. Upon the antipathy of water for fatty bodies. 

Secondly, As the preceding, upon the metallic precipitations, and 
the affinities of acids, 

In fact, ordinary printing ink is greasy, and water, instead of 
having any attraction for it, is, on the contrary, repelled. 

If, then, we place an engraving so as to float evenly with its back 
or wrong side upon a metallic solution, the aqueous liquid pens- 
trates the paper slowly by imbibition, only around or between the 
lines formed by the greasy ink. After removing the proof from 
the bath, it is wiped lightly and placed with its face upon a plate of 
zinc, and av uniform pressure applied. The metallic salt of the 
solution is immediately decomposed, reduced, and _precipitited 
on to the plate, which it covers all over with its metal (excepting 
where the lines of greasy ink colour occur) in such a 
manner as to give a negative image in relief, representing with 
the greatest exactitude the design or engraving which bas served to 
produce it. A few momeots are sufficient to produce this result ; even 
photography does not operate with more promptitude and fidelity. 
Negative proofs may at once be taken from the plate by the ordi- 
nary printing process, which proofs, by repeating the process, will 
spores positive plates of zinc. Or the positive plates may be made 

xy at once attacking the zinc, covered with the negative image, by 
means of a voltaic battery, or in a bath containing 10 per cent. of 
nitric acid. The metallic solutions which I at first employed upon 
zinc were formed with salts of lead, copper, or bismuth, but the 
chloride of gold has latterly yielded me the Lest results; this is 
readily explained, on the one hand, by the facility of reduction 
which the salts of gold possess, and on the other hand by the re- 
sistance which this metal offers to the attack of the acids. The 
solution is composed of about 2 parts of chloride of gold to 100 
parts of distilled water. 

This first method possesses the great advantage that it does not 
inj ire the original proof, which may thus be used an almost in- 
definite number of times; all that is necessary to remove the metal 
which is reduced on its surface being to plunge it first into acidu- 
lated water, whick dissolves the metal, and then into ordinary 
water, which removes all traces of the acid. 

Guided by analogy, I have proceeded from these experiments to others, 
and it muy not be without interest to speak of some of them, aud to 
add that engravings may be transferred on to metals by impreguat- 
ing them with alkaline solutions of chlorides, sulphurets, bromides, 
and iodides, aud then applying them, as above, on plates of pure or 
silvered copper, which will then present, according to the heat to 
which they are submitted in drying them, images in iridiscent 
colours of a very beautiful effect, with a slight relief caused, when 
operatiug upon plates silvered by means of mercury, by the volati- 
lisation of the latter metal by the beat. 

This process of the reproduction of proofs by imbibition may be 
extended still further, and applied to engraving upon glass, and to 
privting woven fabrics. In the first case, it suflices to impregnate 
the back of the engraving with hydrofluoric acid, and to apply it 
with its face upon the sheets of glass, which at once become dulled 
and then engraved by the corrosive influeuce of the acid. In the 
second case, 1 propose to employ the chemical phenomena known 
by the name of double decompositions, and the following is the 
method of operating :—The engraving is to be impregnated, as 


above, with pyrogallic acid, or with a mordant capable of reacting 


upon a fabric previously impregnated with sulphate of iron, or other- 

wise suitably dyed, and then applied, with a uniform pressure, upon 
| the stuff. The engraving may in this way be trausferred to the 
| fabric in afew minutes. 

The phenomena are very simple. The pyrogallic acid transforms 
| the sulphate of iron on the fabric into black pyrogallate of iron, and 
the mordant decolorises or fixes the dye of the fabric in all the white 
| parts of the proof. The number of impressions which may thus be 
obtained is almost unlimited: the original engraving, after being 
washed, will serve as many times as may be desired. 

My second method of reproducing old engravings, and which I 
will designate as process B, has for its objects, firstly, the transfer of 
the engraving; and, secondly, the engraving of the transfer, and 
depends— 

istly. Upon the transfer. 

2ndly. Upon the phenomena of electro-chemistry. 

The transferring of old engravings presents many difficulties, in 
fact, when a proof has been kept several years, the fatty body of 
the ink is completely re-inified, and forms with the carbon an 
almost impenetrable mass, presenting a very great obstacle to the 
revival of the ink. If the ink employed is too liquid the paper 
absorbs, little by little, all the greasy matter thereof, and thus 
another difficulty is encountered. On the other hand, the nature 
of the paper, its texture, its porosity, and thickness, and the sizing 
which it om or has not undergone, are so many obstacles which 
have to be overcome. 

After numerous experiments I have at length been enabled to 
surmount these difficulties almost completely by applying to the 
surface of the proof a preparation of petroleum or turpentine; the 
ink soon becomes impregnated therewith, and when the proof 
(slightly dried between two sheets of bibulous paper) is passed 
under the press in contact with a steel plate, this preparation, 
having a greater attraction for the plate than for the paper, soon 
becomes detached from the latter, carrying with it a smull portion 
of the black of the ink. 

Iam perfectly convinced of the success of these transfers, but in 
order not to compromise the safety of bank-notes, drafts, &c., which 
can be faithfully transferred by this process, 1 shall not enter into 
the details of this manipulation, but pass on to tne method of en- 
yraving such transfers, 

All that is necessary to effect this is to plunge the plate into a bath 
composed of a saturated solution of sulphate of copper containing a 
small quantity of nitric acid, when the copper is immediately pre- 
cipitated upon the plate in all its metallic brilliancy, leaving, how- 
ever, the lines intact, so that the copper then serves as a varvish to 
resist the acid, while the steel, having a greater affinity than the 
copper for the acid, is corroded or ‘bitten in” thereby, under or 
through the lines, by the phenomena of electro-chemistry. The 
problem may be summed up in two words, viz., coating and biting at 
the same time, 

The effect produced may be described as follows:—When the 
steel plate (with the drawing or transfer in greasy ink on its surface) 
is plunged into the acid solution of sulphate of copper, those parts 
of the surface which have not received any portion of the ink are 
immediately coated with metallic copper. The solution penetraces 
at the same time by imbibition through the greasy matter of the ink, 
and reaches the matter beneath, when a voltaic pair (copper and 
steel) is immediately constituted, the copperalready deposited forming 
the negative pole, and the steel, not yet attacked, being the positive 
pole, An electro-chemical decomposition of the sulphate of copper 
then takes place, and at the same time the steel is attacked by the 
sulphuric and nitric acids. The operation proceeds tranquilly, 
without any effervescence or disengagement of gas; no other kind 
of * biting-in” takes place so calmly. Aboutten minutes afterwards, 
the steel plate is withdrawn from the bath, perfectly engraved, and 
nothing further is required but to remove the copper from the sure 
face by means of ammonia, to render it fit for printing from by the 
ordinary plate printing process. 

One of the most remarkable effects of this process is that all the 
gradations of an engraving, from the highest lights to the deepest 
shades, are produced at one simple operation, without any artificial 
“stopping out” whatever ; the length of time each part is under the 
action of the acid beiug always exactly proportioned to the thick- 
ness of the layer of ink at that particular part. For example, when 
the plate is first placed in the bath the copper instantly covers und 
protects from the acid the exposed surface, ie, the white parts of 
the engraving; the acid next attacks the finest lines, or those 
parts where the thinnest coating of ink exists, and by the time 
these lines have been engraved to a sufficient depth, the copper, 
spreading laterally from the edges, will have entirely covered and 
“stopped out” these portions, while the broader and deeper lives 
will resist the deposit of copper (and hence remain exposed to the 
action of the acid) for a longer time; and so on to the deepest 
shades, which will remain still longer exposed to the action of the 
acid while all the lighter parts of the engraving are effectually pro- 
tected by the copper deposited, so that, in fact, each line will be 
infallibly engraved to a greater or less depth in exact proportion to 
the thickness of its layer of ink, which is precisely the effect desired. 
The same phenomenon also prevents the possibility of lateral 
corrosion, aud, on the contrary, causes each live to narrow as it 
deepens, and to assume, as near as possible, the V-shaped form pro- 
duced by the cut of the angular point of the graver. 

Third Process. The method above described, of acting upon steel 
plates by sulphate of copper, naturally led me still further, and thus 
I arrived at my third process, which is merely an extension of the 
preceding method. 

It consists in making an autographic, lithographic, or other 
transfer on to the steel plate, not by a preparation of turpentine, 
but by a greasy ink only, or in making a heliographic or photo- 
graphic drawivg or transfer on the same by means of bitumen of 
Judwa or alkaline bichromates, or in drawing on the steel direct 
with Indian ink, chalk, or black lead pencil; or painting thereon 
in oil or pastel, or drawing in perchloride of iron or acid; in a 
word, making a transfer or direct drawing upon the steel plate, 
with any body or medium capable of resisting the deposit of copper, 
without opposing the attack of the acid, or with any body capable 
of depolishing the steel in parts which will be engraved when 
the plate is submitted to the action of an acid bath of sulphate of 
copper. 

may thus generalisemy method and extend my particular process 
of biting on steel to an entirely new kind of engraving, destined, as I 
believe, to take an important rank in this art as a rival to the aqua- 
fortis and lithographic processes. 

The process is remarkable from the circumstances under which it 
takes place, and surprising from the results which it yields; for to 
attack the greasy body, which until now has been a protection to the 
steel, and to leave the polished surface intact, is exactiy the counter- 
part of any process hitherto known. ‘To preserve to each artist his 
own peculiar touch and feeling, in a word, to perpetuate his 
individuality, this is to arrive at the object so earnestly sought, viz., 
translation without the aid of an interpreter, or, in other words, 
engraving without the assistance of the engraver. 

This process has two attractions of novelty and simplicity ; it 
does not require practice, and I may add that it surpasses all other 
other processes im the rapidity and fidelity of its execution. Its 
importance for engraving geographical maps and topographical plans 
is very great, if we consider that an engraving upon stone (which 
rivals copperplate in fineness) can be transferred readily on to steel 
by these means; we then have an economy equal to ove third in 
time and one-third inexpense. The plates are almost inexhaustible, 
the printing always the same, and much superior to lithographic 
transfers, which always deteriorate by printing, and at the same 
time a heavy, cumbrous, and fragile material is also done away with. 
It may be applied to engraving arms for warlike or sporting pur- 
poses, and cutlery, for the reproduction of copper or steel plates, to 
lithographic engravings, or the trausfer of lithographic engraviugs 
on to steel, and to the engraving of photographic proofs or traus- 
fers, whether obtained by means of bitumen of Judea or alkaline 
bichromates, and to a variety of other useful purposes where rapid, 
faithful, and economical engraving is required. 








In their report to the Imperial Institute of France the commission 
say :— 
“M. Vial has pr ted to the academy a memorandun, entitled, 
‘Researches on metallic precipitations, or essay on the reproduction 
of old engravings, preceded and followed by new processes of en- 
graving,’ which work has been referred for examination to a com- 
mission composed of Messrs. Dumas, Regnault, and Becquerel (re- 
porter). 

* Although these processes have been patented, your commission 
has thought that as one of these processes is founded upon electro- 
chemical property, which your commissioners believe to be unknown, 
it is their duty to inform the academy thereof without pronouncing 
— artistic merit of the process, a which they are not competent 
judges. 

“ The following is the description of the process:—An engraving 
or drawing in greasy ink is transferred on to steel, or a drawing is 
made on the plate in the same ivk. The plate is plunged into a 
bath of a solution saturated with sulphate of copper, to which is 
added a small quantity of nitric acid; five minutes after the plate ig 
withdrawn and washed, the copper deposited is removed with am- 
mounia, aud the engraving is fivished; the linas of the drawing are 
in intagliv. In the ordinary processes of engraving on metal the 
fatty bodies which form the design preserve this metal, in the parts 
which they cover, from the corrosive action of the chemical agents ; 
thus the engraving is obtained in relief. With that of M. Vial, the 
engraving is immediately obtained in intaglio. A similar effect 
takes place in drawing in chalk, blacklead pencil, or pastel, or on 
allowivg points of rust to form on the steel. 

“Tt is scarcely possible to imagine a more simple process of en- 

graving. Let us eudeavour to explain the effects produced. When 
a plate of steel, on which is a drawing in greasy ink, is plunged into 
a saturated solution of sulphate of copper containing a small quan- 
tity of nitric acid, that part of the surface which has not received 
the greasy ink is immediately coated with metallic copper, the 
particles of which have little adhesion between themselves, 
in consequence of the combined actions of the sulphate of 
copper and the nitric acid upon the steel. The solution 
ee at the same time, little by little, through the 
atty matter by imbibition, and reaches the metal by the 
time that the voltaic pair, copper and steel, is constituted ; 
the copper already deposited is the negative pole, the steel not yet 
attacked is the positive pole. The decomposition of the sulphate of 
copper then becomes electro-ch+ mical; the steel is attacked by the 
sulphuric and nitric acids to a depth proportionate to the thickness 
of the layer of ink; the copper which proceeds from the decompo- 
sition is precipitated on the edges, and eventually raises the ink up 
in such a maunver as to forma design in relief in copper, which is 
then dissolved by ammonia. The effects produced have this 
remarkable feature that the gradation of the hollows represents 
exactly that of the tints of the drawing, so that the engraving is 
a faithful representation thereof, Your commission are assured, 
and are satisfied, that the process of M. Vial, when proved by com- 
petent artists, has appeared to them well worthy of attention in 
relation to art. 

“It is not without interest to remark that the lightest lines in the 
ink, which are the first penetrated by the solution, are those upon 
which the action has least energy, and where it ceases soon after, 
when the copper deposited on the edges spreads itself in such a 
mauner as to cover over the points attacked. In a word, the action 
is slower to take place, and the effects are deeper, in proportion as 
the layer of ink is thicker. Itis in these effects that the efficiency of 
M. Vial’s process of engraving cousists, the importance of which 
the Academy can ap -reciate, on viewing the proofs of a certain 
number of engre ved plates, several of which have been engraved in 
the presence of your commission, and which have been deposited at 
the «ffice. 

“Your commission proposes to you, consequently, to thank M. 
Vial for his communication, and to give their approbation to the 
application to engraving on steel, which he has made, of a property 
the effects of which have been hitherto unvbserved, and which is 
capable of renderivg useful service to the aris.” 

The cunclusions of this report have Leen approved by the 
Academy. 











INSTITUTION OF MECHANICAL ENGINEERS. 


Tue seventeenth anniversary meeting of the members of this 
Institution was held on Thursday, the 28:h January, at the house of 
the Institution, Newhall-street, Birmingham ; Rubert Napier, Esq., 
president, in the chair. 

The Secretary (Mr. W. P. Marshall) having read the minutes of 
the previous meeting, the annual report of the council was then 
read, which showed the very satisfactory progress of the Institution 
during the past year, and its prosperous condition, with a large in- 
crease in the number of members; referring also to the large and 
important annual provincial meeting held in Liverpool last summer. 
The annual election of officers then took place, Robert Napier, Esq., 
being re-elected President of the Institution for the ensuing year; 
several new members were also elected. 

The first paper read was a “ Description of a Machine for Break- 
ing Limestone and Ore, at Kirkless Hall Ironworks,” by Mr. John 
Lancaster, of Kirkiess Hall, Wigan. This machine, the invention 
of Mr. Blake, of Connecticut, is employed for breaking limestone 
and ore for blast furnaces, and also stone and slag for metalling 
roads. It consists of a crushiug hopper, in which the stone Is 
broken between a pair of jaws, one fixed in the frame of the 
machine, and the other vibrating on acentre through a short dis- 
tarfte, worked by an ordinary toggle joint of simple and strong con- 
struction, anda long lever, which receives its motion from a cran 
shaft driven by steam power. The crushing faces of the jaws are 
grooved with alternate corrugations for breaking the stove, and the 
vibrating jaw is suspended at asmall inclination to the fixed jaw, 
and is pressed forwards a short distance at each stroke by straighten- 
ing the toggle joint at the back by means of the long lever, whereby 
a very powerful crushing action is obtained. The frame of 
the masbine is of cast iron, made of great &trength to resist 
the strain of breaking the stone. The material to be broken is 
fed in at the top between the jaws, by which it is gradually crushed 
and broken, until it is reduced to pieces sinall enough to fall out at 
the bottom of the jaws, the space between the jaws at the bottom 
being adjusted according to the size to which the stone is requ! 
to be broken. The machine is driven at about 200 strokes per minute, 
and the quantity of limestone broken in regular work at the Kirk- 
less Hall Ironworks is about one hundred tons per day, or ten tons 
per hour. The machine is found to have special advantages in Ils 
strength of construction and freedom from risk of damage, and in 
the small amount of wear and tear, in consequence of the parts 
subjected to the severe crushing strain being simple pressure pieces 
of cast iron, of an advantageous form for strength, and having large 
bearing surfaces with small extent of motion upon them; also the 
only parts exposed to wear from the stone while being crushed are 
the two plain cast iron jaws, which are readily replaced. A working 
model of the machine was shown in action, readily breaking Up 
pieces of the bardest flint, limestone, and ironstone, vans 

The next paper was a “Description of Norton’s V Pump, by 
Mr. John J. Birekel, of Liverpool, in which the barrel moves upot 
a stationary bucket instead of the bucket moving within a statiouary 
barrel as im an ordinary pump. The barrel and bucket are both 
square, and the barrel is placed horizontally and on one angle, #0 
is made in two halves, the upper half sliding longitudinally upoo 
the V groove formed by the lower half. ‘The sliding barrel has : 
leather flap valve in the cover at each end, opeving outwards a 
forming the delivery valves; and the bucket bas a similar suction 
valve at each end, the suction pipe entering the centre of the 
bucket between the two valves. in consequence of the V shap? 
of the whule of ihe rubbing surface, their tendency is © 
wear true and keep air tight in working, instead of wearing 
out of truth and leaky; and the pump works in @ cistern 





of water, so that all the joints are constantly under water 
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and air tight. The sliding half of the barrel is not fixed down 


upon the lower half, but merely rests upon it by its own weight; 
and thus, by simply lifting the under half of the barrel, ready access is 
at once obtained to all the valves, without the necessity for breaking 
any joints Double pumps of this construction, worked by two 
steam cylinders coupled at right angles with a fly-wheel, have been 
employed for irrigation in Egypt, for which purpose they are 
particularly advantageous, since it is found that a suction lift of 28ft. 
of water can be relied upon in regular working with this construc- 
tion of pump, owing to the whole of the joints being kept com- 
pletely air-tight by the submersion of the pump under water; the 

umps are fixed permanently above the highest water level of the 
Nile, and continue in working order at all levels of the river down 
to the lowest. These pumps have also been employed with advantage 
for pumping out foundations, where there is much sand mixed with 
the water; and a number of hand pumps of the same construction 
are in use for a variety of agricultural and manufacturing purposes, 
requiring but slight amount of attention or repairs under the 
roughest class of work. 

The last paper was “On the Improved Traversing Cranes at 
Crewe Locomotive Works,” by Mr. John Ramsbottom, at Crewe. 
These cranes are constructed on the principle of driving by a light 
cotton cord of small diameter, running at a very high speed, nearly 
sixty miles an hour, and requiring, therefore, only a very light 
driving pressure on the shifting gear of the crane. The driving 
cord is an endless cord, extending down the whole length of the 
shop and back again, and is kept in uniform tension by the 
action of a constant weight; it is arranged so as to allow of the 
cranes working and traversing in every direction without sensibly 
affecting the length of the cord. The cranes are of two classes— 
longitudinal overhead traversers in the engine repairing shop, 
lifting loads up to twenty-five tons; and traversing jib-cranes in 
the wheel shop, lifting four tons. In theformer the several motions 
for lifting and traversing are obtained by pressing the driviug 
cord into the grooves of the driving pulleys for the different 
motions, the driving cord being carried across the whole 
width of the traverser and back again; and the reversing is 
effec'ed by bringing into contact with the driving pulleys one 
or other of these two portions of the cord, which are running iu 
opposite directions. In the jib cranes the cord drives a vertical shaft 
extending down the centre of the crane post, from which the several 
movements are taken off by double friction clutches of cast iron rub- 
binz against bard wood. The driving cord is supported at intervals 
along its course by a number of light cast iron slippers, or short 
troughs, in which it lies until lifted out by the passaye of the tra- 
versing cranes ; and all the bends required are made with pulleys of 
large diameter in proportion to the size of cord, in order to avoid 
injury to the cord. Ln the overhead traversers the whole of the quick 
moving gear is thrown out of action, except when the cranes are 
required to work. The chain barrels are driven by a worm, in which 
the inclination of the thread is at such an angle as to hold the load 
in any position, or lower it without the use of a break. ‘The light 
cotton driving cord is found durable in working, aud the cranes are 
managed with great facility under all circumstances and with the 
heaviest loads. Several of these cranes have been working success- 
fully for some time at the Crewe works, the first having now been 
three years in constant work. 

The meeting then terminated. In the evening a number of the 
members and their friends dined together, in celebration of the 
seventeenth anuiversary of the Institution. 








NEW ZEALAND EXHIBITION IN 1865. 

A ccuMission has been issued by the Governor of New Zealand 
“for the holding of an Exhibition of the products and manutactures 
of New Zealaud, and such products aud manufactures of other 
countries as may, in the opinion of the Commissioners, be 
eminently calculated to be useful in the development of the colony.” 

The Commis-iouers, in their official communication, “ trust tuat 
all friends of New Zealand will assist them in their design to make 
the resources and capabilities of the colony widely known, and to 
show to colonists such products and manufactures of other couu- 
tries, aud especially such machines to ecopomise labour, as might 
usefully be introduced here.” 

The following are the principal “ decisions ” of the Commissioners 
likely to be of importance to Euglish exhibitors ;— 

1. The Commissioners have fixed upon the first Tuesday in Jan- 
uary, 1865, for opening the Exhibition. 

2. The Exhibition building, with such annexes as may be neces- 
sary, will be erected in the city of Dunedin. 

3. The principal building will be of brick and cement. The 
annexes for machinery, &c., will be erected adjoining the main 
building. 

4. The decision whether goods proposed to be exhibited are 
admissible or not must, in each case, eventually rest with the Com- 
missioners. 

5. Subject to the necessary limitations of space all persons, 
whether designers. inventors, manufacturers, producers, or possessurs 


of articles of New Zvaland origin, or of such others the | 


produce of such countries as may, in the estimation of the Commis- 
sioners, be eminently calculated to aid in the development of the 
colony, will be allowed to exhibit, but they must state in what 
character they exhibit. 

_6. The Commissioners will communicate with New Zealand ex- 
hibitors only through the local committee of their respective 
proviuces, and with those of neighbouring colonies of Great Britain 
and Ireland, and of foreign countries, either through the agent in 

ondon, or directly through the secretary in Dunedin. 

7. No rent will be charged to exhibitors. 

8. Subject to decisions 5 and 6 every article produced or obtained 
by human industry will be admitted ‘to the Exhibition, belonging 
to any of the four following sections:—I. Raw Materials. I. Ma- 
chinery. ILI. Manufactures. IV. Fine Arts. 

The exceptions are—Living animals and plants; fresh vegetables 
and animal substances liable to spoil by keeping; detonating or 
dangerous substance. 

_9. Spirits or alcohols, oils, acids, corrosive salts, andsubstances of 
highly inflammable nature, will only be admitted by special written 
permission, and in well secured glass vessels. 

10. The articles exhibited will be divided into forty classes under 
the above four sections. 

11. Prizes or rewards for merit, in the shape of Honorary Certifi- 
cates, will be given in SectionsI.,11.,and III. These certificates will 

of one class for merit, without any distinction of degree. No 
exhibitor will receive more than one certificate in any class or gub- 
class, A jury will be formed for each class of the Exhibition, by 
whom the certificates will be adjudged, subject to general rules, 
which will regulate the action of the juries. The jurors will be 
chosen by the Commissioners. The names of all the jurors will be 
published in January, 1865. The juries will be required to submit 
their awards with a brief statement of the grounds of each to the 
Commissioners before the 10th of March, 1865. Theawards will be 
published in the Exhibition building at a public ceremony, and will 
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which demand the Commissioners must receive at least three 
mosths previous to the d«y of opening. 

15. Any exhibitor whose goods can properly be placed together 
will be at liberty to arrange them in his own way, provided his 
arrangement is compatible with the general scheme of the exhibi- 
tion and the convenience of other exhibitors. 

16. Where it is desired to exhibit the process of manufacture, a 
sufficient number of articles, however dissimilar, will be admitted 
for the purpose of illustrating the process, but they must not exceed 
the number actually required. 

30. Regulations will be adopted by the principal steam companies 
and others trading to Dunedin, with the view of affording faci.ities 
for the conveyance of goods to and from the exhibition. 

35. Asa general rule, no counters or fittings will be provided by 
the Commissioners. Exhibitors will be permitted, subject only to 
the necessary general regulations, to erect to their own taste all the 
counters, stands, &c. 

43. Exhibitors must be at the charge of insuring their own goods, 
should they desire this security. Every precaution will be taken to 
prevent fire, theft, or other losses, but the Commissioners will not 
be responsible for losses or damage of any kind. 

44, Exhibitors may employ assistants to keep in order the articles 
they exhibit, or to explain them to visitors. 

50. Articles once deposited in the building will not be permitted 
to ba removed without written permission from the Commissioners. 

55. The Commissioners will provide ehafting, steam (not ex- 
ceeding 30 1b. per inch), or water at high pressure for machines in 
motion. 

56. Persons who may wish to exhibit machinery in motion will 
be allowed to have it worked as far as practicable under their own 
superintendence and by their own men. 

104. By arrangements made with the New Zealand Government, 
all foreign or colovial goods intended for exhibition, sent and 
addressed in accordance witb the regulations laid down by her 
Majesty’s collector of customs, will be admitted into the country and 
allowed to be transmitted to the exhibition building witbout being 
previously opened, and without payment of any duty. But all 
goods which shall not be re-exported at the termination of the ex- 
hibition will be charged with the proper duties under the ordinary 
Customs’ regulatious. z 

106. Every article sent separately, and every package, must be 
legibly marked with the name of the country or colony of which it 
is the produce or manufacture, and as far as practicable with the 
name of the exhibitor or exhibitors. 

107. The following is the form of address which should be 
adupted :— 

To the Commissioners for the New Zealand Exhibition, 1865. 
BUILDING, DUNEDIN, OTAGO, 

From [state country and exhibitor’s name]. — 

To prevent loss, miscarriage, or mislaying articles, or packing 
cases containing them, which occupy less bulk than two cubic feet, 
should uot be sent s: parately if it can be avoided, but packages 
under such size, containing as far as possible the same classes of 
articles, should be trausmitted in combination. 

The following outline of the Patent Law of New Zealand is in- 
serted for the information of exhibitors froma distance, but it is not 
the intention of the Commissioners to take any steps in reference to 
the protection of inventors or discoverers by patent or registration :— 
Under the “ Patents Act, 1860,” any person, being the originator of 
auy new invention or improvement, for which no patent has been 
issued in New Zealand or any other country, may obtain letters 
patent after depositing £10 with the Colonial Treasurer, and at the 
office a pet.tion to the Governor, stating the object of his inven- 
tion and praying for a patent. The specifications and drawings 
must be delivered in duplicate, with principle of machines, &., ex- 
plaiued, and specimens of ingredients, &c., if any, for purpose of 
experiment, be delivered. Notice to be published in the “ Gazette,” 
aud one newspaper in each province, and after four months, if no 
objection is ludged, a patent may be issued; the holder to be 
euutled to the same privileges in New Zealand as patentee under 
the Great Seal in Eugland. More than twelve persons may be in- 
terested in a patent. Patent may be assigned. The holder or 








immediately afterwards be conspicuously attached to the counters 
of the successful exhibitors, and the grounds of each award will be 
very briefly stated. If an exhibitor accepts the office of juror no 
certificate can be awarded in the class to which he is appointed, either 
to himself individually, or to the firm in which he may be a partuer. 
The certificates will be delivered to the exhibitors on the last day of 
the Exhibition, 

12 Prices may be affixed to articles exhibited. 

13. The Commissioners will be prepared to receive all articles 
Which may be seut to them on and alter the Ist day of October, and | 
— to receive goods until the 12th day of December, 1804. | 

14. Articles of great size or weight, the placing of which will 
require considerable labour, must be sent before the 21st of Novem- 

mu 1864; and manufacturers wishing to exhibit machinery or 
other objects that will require foundations or special constructions, 
must make a declaration to that effect in their demands for space, 





assiguee of letters patent obtained in Great Britain or other 
countries may obtain letters of registration, entitling the holder 
during continuance of the original patent in the country in which 
it was granted, and no longer, to all the privileges of letters patent 
granted in New Zealand, on payment of £10 to the Colonial 
Treasurer. 


110. No prizes will be awarded in Section IV. (Fine Arts). 


SIR JOHN RENNIE ON DRAINAGE, NAVIGATION; 
SEWAGE, WATEK SUPPLY, AND IRRIGATION, 


Str JoHn RENNIE has addressed the following letter to 
the Zimes :— 


In my last letter I endeavoured to point out the causes of, and the 
evils resulting from, the present system connected with the above 
subjects, and the general principles which should be adopted towards 
applying a remedy to the altered state of circumstances. I now 
come to that important river the Thames, which has been sadly 
neglected, and I trust that such measures will be taken as will be 
likely to improve this river to the extent required. Let us, therefore, 
examine the actual facts of the case. 

At present few persons would suppose that the quantity of fresh 
water passing over Teddington Weir (which is the limit of the tidal 
flow) during the summer and dry seasons is only equal to a channel 
of about 5vft. wide and 4ft. deep, running at the velocity of three 
miles per hour. Now, as there are four or five water companies 
which take their supply above that weir, and as the quautity thus 
taken is continually increasing with the population, and as the sup- 
ply is continually diminishing from the improved drainage and 
the greater quantity of water which is discharged during floods 
avd other causes, it naturally follows that the quantity of water 
passing over Teddington Weir, in a comparatively few years more, 
will be diminished to such an extent as to render the Thames 
scarcely worthy of the name of a river. 

There are four other small rivers or streams which discharge their 
water into the Thames between Teddington Weir and Deptford— 
namely, the Yedding Brook, the Brent, the brook at Barnes, and the 
Wandle; these streams, however, combined are only equal to about 
one-sixteenth of the discharge of the Thames, and these waters also 
are being gradually taken up and employed for domestic and other 
purposes. 

The new sewers, I understood, are intended to intercept the whole 
of the rainfall of the valley of the Thames throughout London, a 
distance of about eight miles on both sides of the river, as well as 
the water taken above Teddington Weir, so that the channel of the 
Thames, being deprived of this great body of water, will suffer in the 
same proportion. 

Under these circumstances the Thames may be said to be reduced 
to the state of an estuary; that is to say, it will depend mainly for 
its existence on the quantity of tidal water admitted into and dis- 
charged from it. 

Aaother important measure is also being carried into effect— 
namely, the embankment of the shores of the Thames, by which a 
considerable quantity of tidal water will be excluded from it. This 
measure no duubt, if properly carried into effect, may be of consi- 
derable beucfit; but if the channel be too much restricted the 
friction to the passage of the waters will be increased, so that the 
supply of water for the maintenance of the channel will be further 
diminished. 

Asan example of one of the evils of the diminished supply of 
water it may be mentioned that the trees in the Botanic Garden of 
Kew are said to have suffered materially, and with a further diminu- 
tion of water this evil will increase, unless a remedy be applied. 

Now, the duration of the flood tide current varies from about 5 
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| down the river, the state of the wind, and other circumstances 
The difference of time between the duration of the flood and ebb 
| currents arises from the greater quantity of water, both tidal and 
fresh which is discharged during the ebb than is admitted during 
the flood; so that a greater resistance is offered to the return of the 
flood, which cannot take effect until it has acquired a sufficient head 
or force to make its way upwards. But when this resistance is 
reduced by the diminished quantity of fresh water coming down, 
the flood will bring back with it a greater quantity of alluvial 
matter, and in proportion as the back or returning water of the ebb 
is diminished, so will the means of carrying away the deposit of 
alluvial matter, which will necessarily occur where the velocity of 
the flood current is gradually reduced until it arrives at Teddington 
Weir, where it comes to a state of stagnation. 

Now, as the whole of the sewage of London is to be discharged 
into the Thames on the north side at Plaistow Marshes, near 
Barking, and on the south side nearly opposite, and as a large 
portion of the sewage is to be pumped up from the adjacent reservoir 
during the latter part of the ebb, and as this will contain the 
heaviest quantity of sewage matter, a considérable part will be 
brought back by the returning flood tide. It is true that it will be 
in a more diluted state, but it will to a certain extent be mixed with 
salt or brackish water, which will become more readily decomposed, 
and emit unwholesome effluvia, and this will occur when the tem- 
perature is at its maximum, and the quantity of the water in the 
river t» carry it away will be at its minimum. 

Another evil may arise from the same cause—namely, the depth 
of water may be reduced, which would inflict serious damage to the 
navigation, so that the larger class of vessels in which commerce is 
now carried on would not be able to come so high as formerly with- 
out considerable inconveuvience, and thus all the existing docks and 
trading wharves, as well as her Majesty's dockyards of Woolwich 
and Deptford, would suffer accordingly. Indeed, this has already 
taken place to a certain extent, as predicted by the old engineers, 
Jessop, Whedley, Mylne, Neddart, Chapman, the late Mr. Rennie, 
and others; for now, in consequence of the little depth of water, 
when large vessels are laucched at those yards they are imme- 
diately taken away, at considerable extra expense, to Sheerness, to 
be docked and fitied for sea. This evil was felt long ago ; 80 much 
so that the late Lord Melville, when at the head of the Admiralty, 
as well as several Committees of Naval Revision, previously 
recommended that Woolwich and Deptford dockyards should be 
abandoned, and that a more complete vaval establishment should 
be constructed elsewhere in the river, where there is deep 
water; and when Mr. Pitt was at, the head of the Government it 
was decided that a complete dockyard should be erected at North- 
fleet, where there is ample depth of water and space for the purpose. 
Ube land was accordingly purchased, and the establishment would 
have been completed but for the termination of the war. The old 
establishments were then cousidered to be sufficient, with the addi- 
tion of certain new works, Since that time these old establishments 
(although still very incomplete and inefficient) have been enlarged 
and improved, at a cost which has exceeded that of a new complete 
establishment adapted to modern times, which is more required than 
ever, and the additional expense must be incurred sooner or later, 
which, if it had been done at the time recommended, would have 
benefited the nation to the extent of several millions. 

I could say much more if your valuable spaco would permit, bu! I 
trust that | have said sufficient to prove the following t+ ts 

1. That the river Thames has been greatl, neglected and even 
injured. 

2. That from the altered state of circumstances — namely, the 
improved drainage, sewage, water supply, &c.—a different treat- 
meut has become necessary. - 

3. That the drainage, sewage, water supply, irrigation, and navi- 
gation should not be treated separately, but as a whole. - 

4. That it is high time that the authorities should direct their 
attention to this important subject in order that the proper remedies 
may be applied before the evil becomes so great that the sum 
necessary to effect the desired object will become a most serious tax 
upon the community. 

These remarks apply, not only to the Thames, but more or less to 
all the rivers in the kingdom, 

I will now conclude by referring to the fine natural examples of 
the Italian lakes—namely, those of Geneva, Maggiore, Como, Iseo, 
Garda, and the rivers Rhoue, Adda, Mincio, aud others derived 
from them. The Po, it is true, is not derived from a lake, but from 
a spring in the Cottian Alps; still it owes a great increase of its 
waters to the above-mentioned rivers. Here we see that these lakes 
derive their origin from the Alps. During the winter these lofty 
mountains are covered with snow and ice, so that they discharge 
comparatively little water; but during the summer the snow and 
ice ure melted, and vast bodies of water are discharged into the 
lakes, where they deposit the alluvial matter held in suspension by 
the waters, which i-sue clear from the lower ends of them, ooo | 
the rivers above mentioned. These waters, therefore, are discharge’ 
in the greatest abundance when the temperature is at the highest, 
and are distributed over the plains of Lombardy by an admirable 
system of irrigating canals, and without which these extensive 
plains would be comparatively valueless; but by means of them 
they are rendered the most fertile district in Europe. 

I might refer also to other examples in the East; such as the 
valleys of the Euphrates, Tigris, Ganges, &c., where from time 
immemorial similar means have been employed by artificial canals, 
tanks, and reservoirs, for similar purposes. ‘ 

Let us, therefore, follow these examples, with such modifications 
as our climate and other circumstances require. Let us husband the 
water when it is most abundant, and discharge it when required ; 
then we shall obtain that great disideratum, viz., acommandol water, 
&c., that we may practise perfect drainage and sewage with impunity, 
aud may have at the same time an ample supply of water for domestic 
purposes and irrigation, without detriment to the useful influence 
and navigation of our rivers. 





Soctery or Enorneers.—The premiums of the Society awarded for 
papers read during the year 1863 were presented on the 18th 
January to George Gordon Page, for his paper “On the Construc- 
tion of Chelsea Bridge,” and to Zerah Colburn, for his paper “ On 
the Relation between the Safe Load and the Ultimate Strength of 
Iron.” 

Ayotuer Company.—A prospectus has been issued of the Titanic 
Steel and Iron Company, with a capital of £360,000, in shares of £10 
and £100, to work the patents for the manufacture of steel and iron 
of Mr. Robert Mushet, of Gloucestershire. Several directors of the 
leading railways are on the board, and the payment for the patent 
right, &c., is to be made eutirely in paid-up shares, which are not to 
take dividend except when the ordinary shares shall receive 6 per 
cent. 

Tne Toames Empankment.—Within the last day or two active 
measures have been taken in proceeding with that portion of the 
embankment which will extend from Waterloo Bridge to the east 
end of the Temple Gardens, and in the course of a few days the 
works, like those between Waterloo and Westminster bridges, will 
be ip active progress. The contract is being executed by Mr. Ritson. 
The works are somewhat difficult, in consequence of the necessity 
of not interfering in any way with Somerset-house, and it is under- 
stood that none of the houses in Norfolk-street, Arundel-street, or 
the Temple will be removed. ‘ 

Inon-Ciaps.—The Admiralty have decided this year to try the 
experiment of building vessels plated with 4}in. iron, but of a small 
tonnage. The Research, of 1,250 tons, coated from end to end with 
Warrior plates, has proved a great success, draws only 14ft. of 
water, steams 10} knots, and fought successfully against a gale 
which drove a wouden sloop of similar size into harbour. ‘Ten iron- 
clads have been ordered, the largest of which will be of 4,246 tons, 
and the smallest only 990. Oune of these, the Bellerophon, to be 
finished in twelve months, is to be plated with 10in. of teak and Gin. 
of iron, and to bo fitted with ten 800-pounder and two 6U0-pounder 





to 54 hours, and that of the ebb tide current from 7} to 6} hours, 
depending more or less upon the quantity of fresh water coming 


uns. Another steamer, the Pallas, is being built for speed, and 
fatended to carry sixteen days’ coal at fourteen miles an hour. 
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Tuer machine which forms the subject of the present invention is 
a& communication to Mr. Davies, of 1, Serle-street, Lincoln’s-inn. 

Atthe upper part of the frame of the machine is a hopper into which 
the cotton to be operated on is thrown. Below this hopper is a | 
grooved holder which revolves in contact with the cotton, and 
conducts it to a revolving vane or “fly,” which divides the cotton | 
and delivers it on to acurved metal plate, whence it glides towards | 
apair of “ginning” rollers passing over a comb provided with steel | 
points or teeth, to which comb a reciprocating motion is given. 
Behind this pair of “ ginning” rollers is a smaller pair of drawing | 


DAVIES’ COTTON GINS. 
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is presented to them. The lower giuning roller takes its move- 
ment direct from a toothed wheel K, mounted on the shaft 
r, and the latter is driven from below by the intermediate shaft p. 
The arrows indicate the direction of rotation of the wheels, which 
actuate the different organs above described. According to the 
width given to the machine the ginning rollers are supported by 
a central bearing arranged at the middle of their length, which thus 
hinders them from separating. This prevents the choking up of the 
ginniug rollers, which takes place when their parallelism is not per- 
fect, Tae endless cloths or aprons may be in some cases dispensed 


rollers actuated by endless aprons, which pass around them; these | with, the drawing rollers being capable of driving each other. 


rollers seize the cotton as it issues from the rollers, draw it between | 


their smooth surfaces, and one of the aprons delivers it behind the | which presents some 


machine, 
The endless aprons {have another object to fulfil; they break | 
(immediately at the exterior of the “ginning” rollers) any fibres of 
cotton which nearly always remain adhering to the seeds, and which | 
tend to retain these seeds against the internal surface of the said 
rollers. They thus set the seeds free, and leave the rollers con- | 
stantly in a state to * gin” the cotton as it is presented to them. 
Ri 1 represents a transverse section of the machine arranged as 
above. 
the cotton is placed, and beneath which a roller 6 (grooved or 
channelled so as to form separate teeth) turns by means of a ratchet 
~ its movements from an eccentric keyed upon the driving 
shaft r. 
conducts as fast as it issues from the hopper on to a revolving 
vane or “ fly” ¢, to which movement is transmitted by means of 
small grooved pulleys, one of which is fixed on the extremity of the 
roller m, By their incessant beating the vanes c divide the cotton, 
and throw it en toa piece of metal d, whence it glides towards the 
ginving rollers f, passing over a comb ¢, furnished with steel points. 
The comb has a horizontal to-and-fro movement given to it by a 
cam (not shown) fixed on the intermediate shaft p. The other ex- 
tremity of the comb is acted on by a spring, which constantly presses 
itagainst thecam. The teeth of the comb are arranged tu the heightof 
the point of contact of the ginning rollers f, and advance or recede 
when required ty means of screws; they are intended not only to 
move and change the cotton from place to place, but also to clean 
the rollers, by removing the seeds which might lodge there and 
obstruct the continuity of the work of the said rollers. By their 
rotary movement the ginning rollers immediately seize the cotton 
which is a to them by the comb, drawing the fibres behind 
them, and leaving the seeds exposed, which fall beneath the ma- 
chine through an opening, which may be more or less closed 
by the plate i, which extends throughout the whole width of 
the machine, that is to say, below the teeth of the comb. 
Immediately behind the ginning rollers f are placed the drawing 
rollers g, which receive motion from the rollers m, by 
means of the endless cloths or aprons A (of either woven fabric or 
varnished leather) ; the rollers g seize the cotton as soon as it issues 
from the ginning rollers, and draw it between their smooth surfaces, 
one of the said aprons delivering the cotton behind the machine. 
‘These aprons have also another object: to effect they break (imme- 
diately at the exterior surface of the ginuing rollers) those fibres of 
cotton which almost always remain adhering to the seeds, 
and tend to hold the latter against the inner surface of 


the said rollers; this rupture causing the fall of the seeds, 
leaves the rollers constantly in a state to gin the cotton which 


| 
| 

At the upper part of the framing is a hopper a, in which be the least separation of the rollers during the work. 
| 


The roller 6 is in contact with the cotton, which it the vanes on tothe lower comb e, near to the 


Figs. 2 to 5 represent a modification of the ginning machine, 
uliarities of construction; firstly, the dis- 
pensing with the revolving vane which divides the cotton ; secondly, 
the employment of a double comb; and, thirdly, a modification in 
the arrangement of the ginning rollers. Fig. 2 represents 
an exterior of the elevation of the modified machine; Fig. 3 
is a plan view, as seen from above; Fig. 4 is a vertical trans- 
verse section ; Fig. 5 is a view of the driving end. The ginning 
rollers are supported at the middle of their length by a support ¢, 
cast with the cross-bar T; it is therefore impossible that there should 
The distri- 
buting roller 6 (the form of which is seen in Figs, 4 and 5) is placed 
lower than in the former machiue, that is to say, at the lower part of 
the hopper a, aud it draws the cotton forward without the aid of 
vint of contact 
of the rollers fand 7", there is therefore almost a simultaneity between 
| the moment when the distributor 6 takes the cotton to the grooved 
ginning roller f and that when the rollers f, f!, perform their work. 
In the present arrangement the comb is double as well as its action, 
that is to say, that there is a second comb e! above the one e 
which acts under the same conditions as the preceding; these 
combs move in different directions, their extremities being con- 
nected at one side by a single lever / (Fig. 5) which oscillates 
on a small support /!, screwed into one of the sides of the framing s. 


divided on its issue from the distributor } in front of the ginning 
rollers fand/!. The comb e is driven by means of a gudgeon Ek, 
which moves in a slot formed in the cross bar T on which the comb 
slides, and which is actuated by the groove of the cam p' mounted 
on the intermediate shaft p. This shaft, furnished with a regulating 
fly, carries outside the frame a wheel R, which gears with the 
wheel R' keyed upon the driving shaft M, which may be driven 
either by hand or by motive power. As in the former machine 
behind the ginning rollers f and /! are mounted the drawing rollers 
g and g', furnished with endless aprons Ah, which pass round the 
rollers m and m!'; these rollers are intended to seize the staple of the 
cotton without breaking it as soon as it issues from the ginning 
rollers and to cast it on to the ground. The tension of the endless 
aprons is effected by means of screws V, which press against the 
bearings, in which the axes of the rollers m and m! turn. The 
nearer to the centre of the ginning rollers (that is, to the point 
where the staple issues from the said rollers) the effect of the 
drawing rollers is produced, the more effective aud regular the work 
will be. In fact, when the cotton adheres to its seed, and the sepa- 
ration of the two is required, the further the seed is placed from the 
agent which strips it, the longer are the fibres of cotton which 
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In consequence of this inverse movement the cotton becomes | 








tact of the ginning rollers. There is then retardation of th 
work, which helps to produce a choking up of the rollers if th 
endless aprons do not seize and break the cotton sufficiently near to 
the givning rollers, so that the small fibres which remain adhering 
to the seeds shall not stay sufficiently long to impede or retard 
the fall of the seeds, the cotton requiring to be seized as near as 
possible to the point of its issue from the ginning rollers. This 
result is obtained in the following manner: — The upper draw- 
ing roller g, or rather the apron which covers it, touches the 
upper ginuing roller f, and presses at the same time on the lower 
ginning roller; that is to say, that the centre of the roller g 
is in adirect line with the point of contact of the two ginning 
rollers (see Fig. 4). On the other hand, the roller g! moving in an 
Opposite direction to the one g touches the lower ginning roller/', 
and presses by means of its apron against the upper roller g, so a3 
to effect the seizure of the cotton as near as possible to the ginning 
rollers, firstly, by the action of the pressure of the apron of the 
roller g against the lower roller 1; and secondly, by the drawing 
action caused by the pressure of the apron of the corner drawing 
roller g! on the aprox of the roller f. The clearing of the aprons 
which envelope the drawing rollers g and g' is effected in the fol- 
lowing manner :—At the widest part of the angles formed by the 
aprons is arranged an axle i, surrounded by a sleeve or boss of wood 
or iron, represented in red at Fig. 4, on which are fixed a suitable 
number of bands or strips of leather j, 7, by one edge only. These 
strips of leather, in the movement which is given to them by the 
axle i, constantly strike against the aprons of the drawing rollers, and 
thereby clear them of the fibres of cotton, which they then throw 
down. The cotton which is drawn by the aprons falls naturally on to 
the inclined plan I (formed by a plate of sheet iron fixed on a cross 
bar of the frame), which conducts it to the ground. Itonly remains 
now to explain the driving of the different organs above described. 
The distributing roller 6 has a progressive revolving movement 
imparted to it by means of a cam G cast with the wheel R’, and in 
the groove of which works a friction roller G' connected to & 
vertical rod H; the form of this cam determines the ascending and 
descending movement of the rod, which acts by its successive 
displacements upon the lever L, mounted loose on the axle of the 
distributing roller b, the click L' of which is in gear with the 
ratchet k. At each ascent the click takes up a certain number of the 
teeth of the ratchet, and turns the distributor when the rod H 
descends. The ascending movement of the vertical rod is regulated 
by means of a screw v, tapped into a projection of the frame s. Tho 
wheel R gives motion to the drawing roller g!, by means of the 
pinion A, which gears with the intermediate pinion B, which is 
sufficiently large to drive the pinion G of the lower ginning 
roller 7}. The axis of the roller g! carries at its extremity a pinion 
D (shown dotted in Fig. 2), which drives the drawing roller g by 
means of the pinion D'; a pinion of the same diameter as the pinion 
A drives the upper ginning roller The arrows seen in Fig. 2 indi- 
cate the direction of rotation of each of the driving wheels. 

Tue “ Gatway Line.”—The misfortunes of the Galway American 
line of steamers seem endless. It is now said that no mail will be 
despatched from that port on Tuesday next, owing to the Adriatic 
having sustained injury in the ice while attempting :omake St. Johns, 
Newfoundland, on her last homeward passage. The Adriatic is the 


invariably remain, and the greater is the tendency for the seeds to | only vessel of the fleet with which the contract time can be regularly 


which they are attached to remain captive against the point of cons! maintained. 
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TO CORRESPONDENTS. 


Notice. —A SPECIAL EDITION 


lished for FOBEIGN CIRCULATION. This edition, 


printed upon paper manufactured for the purpose, will 


pass through the foreign post offices at the charge of a 

single postage. 

*,* Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 

A. B.-Blliott’s, 449, Strand. 

B ani C. (Ban \ury). — A« advertisement would doubtless bring replies. 

W. N. (Sunderland).— We know nothing of the pumps to which you refer. 

J. S.—We donot think such photographs are supolied in the way of business 

A CONSTANT SUBSCRIBER.— We beiepe Messrg. Bilivtt, of 449, S-rand, supply 
the Odentograph. 

H. G. (Rive de Gier).— Gardissal’s Technical Dictionary will, we should say, 
answer your purpose. 

De CaPpo.—The orainary plate spring is better than any other, and that, too, 
for all the purposes of a spring. 

A. H. L.- Mr. Kirkal‘y haslately patented such a machine, and his specif- 
cation will soon be publishe!. 

A PRacTicaL MILLWkIGHT. - Your slatemeits upon such a matter are worth- 
less. gccept orer your own name 

J. H.— There is no * work” on Pire Engines. 
quiries relating to bone mills) in this column, 

B. D.—The‘emperature of boiling fresh water under a pres:ure of 5 1b. per 
square inch is 228 veg.,and unver 50 (b. 301 deg. 

L. F. (Gloucester:.— We (otely illustrated « patent for a scheme like yours, 
except that water was propose to be employed instvad of mercury. 

J. ¢. G. (Lincoln).—Such a scheme would require a greet del of considera- 
tion and discussion. A tunnel formed above the bed of the river would be 
an obstruction to navigation, 

J. M. L.—For a 40-inc» stroke your horyzontal engine should go at from €0 
to 70 rerolutions per minute, according to wour boiler power. At these 
specds a fly wheel 14ft. in diameter, and weighi»g 8 tons, would be suitable, 
if the work is not unusually irregular. A good speed for a governor is 
about 40 revolutions per minute, the length of arms being about 2ft. 


We cannot answer trade in- 





NEW EQUATION IN GUNNERY. 
(To the Rditor of the Engineer.) 


Sir,—In a letter in the Zélegraph, on ‘‘Guns and Gunnery,” by Captain 
Forbes, I noticed, in speaking of the strain on a gun. something quite 
different to my ideas of strain - namely, the weight of the shot x initial 
velocity = strain on gun. The shot was a 113-;,ounder, and the velocity 
= 1,650ft. per second, the strain 187,500. Perhaps this is some con- 
ventional term. I thought gome of your readers might solve the problem 

Ww. 8. 


for me. 
Newcastle-on-Tyne, 1st February, 1864. 
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ORDNANCE, 


THE measure of the destructive effect of a gun is the 
quantity of powder which it can usefully burn. It is 
common to rate guns according to the weight of the shot 
which they throw, but the only system of rating which 
would afford a just measure of the capabilities of the piece 
would be that of the weight of powder burnt. ‘Thus the 
heavy cast iron naval guns burning 16 1b. of powder would 
rank as 16-pounders, the 7in. Armstrong as 14-pounders, 
the 133in. gun (already showing signs of failure) as a 
50-pounder, and so on. For along time we have been 
employing a fictitious mode of rating guns, and the decep- 
tion which we have thereby practised upon ours: Ives has 
been such as to cost the nation vast sums of money in pur- 
suing experiments, the failure of which should have been 
foreseen. As long as the weight of the shot, in the old 
guns, bore a constant ratio to that of the powder, say as 
four to one, it was not of so much consequence whether the 
weight of the shot or that of the powder was taken, in 
rating the gun. But when the powder charge became 
one-eighth the weight of the shot, as in the so-called 
Armstrong 110-pounder, we deceived ourselves by still 
taking the weight of the shot as expressing the power of 
the gun. Probably ninety-nine people out of every 
hundred were led to believe that the Armstrong 7-inch 
piece, throwing a 110-lb. shot, was nearly twice as 
powerful as the old naval gans of 8!in. bore, and throwing 
a68 lb. shot. Yet the former gun, weighing 86 ewt., burns 
but 14 1b. of powder, while the latter, weighing 95 ewt., 
burns 161b. ‘It is a notable fact that, in many cases, the 
so-called Armstrong 110-pounder is now fired with a 
thortened shot of ouly about 68 lb. weight, and in no case 
is its penetrating power, against armour plates, as great as 
that of the 68-pounder cast iron gun. By the retention of 
the term nominal horse power, in steam engineering, we 
constantly underrate our real steam power, whiie by con- 
tinuing an inappropriate system of rating ordnance, we are 
4s constantly overrating our real gun power. The weight 
of powder usefully burnt in a gun is the only true measure 
of its real efficiency. We do not overlook the fact that 
more of the real force of the powder is exerted where the 
Windage of a gun is little or nothing than where it is con- 
siderable; nor the fact, either, that, with a heavy shot, 
— of the expansive or, possibly, the percussive force of 

a mowter 1s brought into play than with a light shot, 
which moves away before the whole charge of powder is 
completely burnt. But so, too, the absence of windage, 


—e with the modern expedients for insuring accuracy of 
8 it, may caureso much greater resistance of theshot that the 


real work done is no i i 
reater than with windage; and so, 
too, the long, . its’ 


heavy projectile must receive its pressure 
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upon an area relatively smaller in proportion to its weight 
than would be the case with a spherical shot, and the 
result may be that, while the strain on the gun is increased, 
little corresponding increase in real effect is obtained on 
discharge. In the Armstrong and Whitworth guns the 
initial velocities, with charges equal to one-eighth the 
weight of the shot, are given by the Ordnance Select Com- 
mittee as rather under 1,250ft. per second, while that of the 
round shot from the old guas fired with one-fourth chargesis 
upwards of 1,600ft. ‘The real mechanical effect produced 
is as the product of the weight of the shot into 
the square of its initial velocity, and if the weight 
of shot be the same in both cases, the effect is, simply, 
as the square of the initial velocity. The relative «ffects 
produced, therefore, by the new rifled and the old smooth 
bore guns with equal quantities of powder would appear, 
therefore, to be as 312 to 256 respectively, the mechanical 
efficiency of the smooth-bore being 18 per cent. less than, 
that of the rifled guns, the difference being, however, 
ascribable not merely to the difference in windage, but, 
also, to the relatively greater length of the rifled guns 
giving greater opportunity for the full expansive effect of 
the gases generated on the explosion of the powder. 
When, however, we consider the enormously greater 
strain suffered by the rifled gun, due to the whole action of 
the powder being confined to a much smaller area of the 
shot, and when we consider the greater cost and delicacy of 
tne rifled guns, their advantage in respect of the increased 
mechanical effect obtained from the powder is very small 
indeed. In respect of range, however, their advantage is 
undeniable. The superiority of the range of the rifled 
guns has caused the widest misapprehension as to their 
real power. Because they can shoot four or five miles it 
was at first hastily assumed that they were correspondingly 
more powerful than other guns, and consequently that they 
would penetrate a greater thickness of armour plates. This 
journal was, undoubtedly, the first to show how it was 
that, notwithstanding the greater range, the penetration at 
point blank would be no greater than, if as great as, that of 
guns not having more than half the range. The range of 
four or five miles in the case of the rifled shot was not due 
to any superiority in the amount of power stored up in it, 
but solely to the advantage of its own form—long, with 
er small transverse sectional area—whereby it 
encountered less frontal resistance from the air than would 
a spherical shot of the same weight. If fired in a vacuum, 
both the rifled and the spherical shot would, if fired at the 
same elevation, range exactly in proportion to the squares 
of their initial velocities. 

We thus come back to the simple fact that the measure of 
the power of a gun is the weight of powder which it can 
usefully burn, although a given weight of powder will 
stiain a gun inversely according to the area, or nearly so, 
against which the force is applied to a shot of given 
weight. To increase the power of a gun, therefore, we 
must to the same extent increase the weight of the powder 
charge, and in an even greater ratio, therefore, shall we in- 
crease the strain on the gun. The real desideratum is 
strength of gun. ‘To attain this strength a wide field for 
experiment stillremains open. Generally speaking, there is 
no doubt that wroughtiron has more strength to resist the 
forces tending directly to rupture a gun than cast iron, and 
at different times, therefore, during many centuries, 
wrougiit iron has been employed in the construction of 
ordnance. In later times, Aspinwall, Treadwell, Blakely, 
Mallet, and Dr. Hart have respectively devised or mathe- 
matically analysed the best construction of wrought iron 
guns, and after these Sir William Armstrong has employed 
the same construction. Mr. Whitworth has done so still 
later, fur in his own practice he has added nothiug to the 
stock of knowledge of strong gun construction. 5o late, 
even, as in 1854 he patented a gun upon the construction 
of the old bombards, a gun which, although it had, as he 
said in his specification, nine safety valves, in the form of 
longitudinal joints along its bore, could never have fired an 
average service charge without bursting. 

Wrought iron, however, is quite inferior to cast iron in 
respect of resistance to crushing, and here is the rea) weak- 
ness of wrought ircn when employed in the chase of a gun. 
{he grain of the metal is crushed into itself, with the de- 
struction of the fibre of the metal, which, therefore, gives 
way in the form of internal cracks. For a long time all 
the Armstrong guns were formed of wrought iron through- 
out, and it was not until after repeated failures that the 
reiorm of the chases, which are now made of steel, was 
effected. In any case, and despite what the Mersey guns 
have accomplished, it appears to be well settled that 
wrought iron can only be employed for guns of large 
calibre by resorting to the system of building up, so long 
employed by Sir William Armstrong in defiance of an 
existing patent for the same purpose. 

But we have not yet exhausted the resources of cast 
iron. If Government were to ascertain promptly the irons 
best suited to gun founding, and to experiment upon the 
best modes of treating them, as also of casting, we might 
learn much. We have cast irons which, at the third 
melting, and after being kept one or two hours in fusion 
after each melting, will bear from 15 tons to 20 tons ten- 
sile strain per square inch. We cannot pour this into very 
large solid castings with the certainty of their coming ou‘ 
sound, but we can cast our guns hollow and cool from 
the inside, a practice from which great results, in the way 
of strength, may be anticipated. 

Then we finally have steel; and our steel-makers are 
learning daily how they may better work it in large 
masses. 

It is to the material and the mode of working it up into 
guns so that they shall possess the greatest strength that 
the attention of the authorities should be more earnestly 
directed. It is to these that we must look for the real 
power of our navy and of our coast defences. The real 
question of improved ordnance has been overlooked in 
endless speculation and dispute as to breech loading, form 
of rifling, lead coating, shunts, &c. All rifling diminishes 
the strength of a gun, not only by virtually enlarging the 








bore, so far as the diameter at which fracture may com- 
mence is considered, but also by presenting lines of weak- 








ness along which fracture is really invited. The Whit- 
worth and Armstrong rifling is conspicuously faulty in 
these respects. The shallowest rifling and the easiest turn 
requisite for keeping a long shot end on, with fair accu- 
racy toa distant mark, are all that is required, but the 
precision involved in hitting a pig at five miles is wholly 
needless. A cylindrical shot (the gun being also suited 
for firing smooth spherical shot) answers every pur 
when an expanding copper saucer is fastened to the ond 
of the shot, the edges of the saucer taking the rifling. 

The common sense conclusion of the whole question is, 
let Government apply itself to the discovery of the 
strongest gun, leaving to schemers the refinements which 
have so long been inflated to the dignity of so-called “ sys- 
tems of orduance.”’ 

LOCOMOTIVE HISTORY. 

THE statement is frequently cropping out that George 
Stephenson was the inventor of the locomotive blast pipe 
and Mr. Booth the inventor of the multitubular boiler with 
the fire in thetubes. Mr. Smiles was the fir-t toset up the 
former claim for Stephenson, while the latter has been 
matter of general belief ever since the directors of the 
Liverpool and Manchester Railway divided the prize of 
£500 between Messrs. Stephenson and Booth after the 
successful trial of the Rocket. This prize, it is commonly 
supposed, was given wholly to Kobert Stephenson, but 
Mr. Booth, in his well-known “ Account of the Liverpool 
and Manchester Railway,” has recorded the fact of his 
receiving one-half of it. 

In Mr, Colburn’s new work on the Locomotive Engine,* 
on the eve of publication by Mr. Collins, of London and 
Glasgow, the real history of the blast pipe and multitubular 
boiler appears for the first time. It is well known that 
Trevithick turned the waste steam from his Merthyr 
Tydvil locomotive up the chimney. It has been stated, 
however, that he did so merely in order to get rid 
of the steam, and not with any view of promoting the 
draught. It is not conclusive that ‘Trevithick himself, 
in his examination in 1831, before the Parliamentary Com 
mittee on Steam Carriages, stated that he used the waste 
steam of his engine to produce a forcible draught in the 
chimney. ‘There is other and indisputable evidence, how- 
ever, that he did so. In 1805 Davies Giddy, better known 
as David Gilbert, and afterwards President of the Royal 
Society, wrote to Nicholson's Journal to say that he had a 
short time previously examined the working of ‘lrevithick’s 
locomotive, and that he had especially noticed the etfect of 
the discharge of the waste steam ap the chimney. At each 
puff, he said the fire bright: ned, and although the addition 
of fresh coals to the fire, when the engine was standing, 
was attended with the production of smoke, there was 
litle or no smoke while the engine was «at work. 
The action of the exhaust steam in promoting the 
draught in the fireplace was thus clearly recognised, and 
placed upon record, while it is needless to say that Trevi- 
thick, and all those associ: ted with him in his undertakings, 
must have been equally e»gnisant. Mr, Nicholson, the 
editor of the Journal of Philosophy, and who was after- 
wards associated with Mr. ‘Tilloch in conducting the Philo- 
sophical Mayazine, was in communication with nearly every 
mun of science, of any note, in the kingdom. Mr. Giddy’s 
letter set him to experimenting, und in a subsequent num- 
ber of his journal he atvanced eertain speculations as to 
the action of jets of steam in tubs, His explanation was 
not at the time correct, but he did not allow the matter to 
drop, for in 1806 we find him taking out a patent for a 
“ steam-blasting apparatus,” modified to most of the pur- 
poses towhich the steam jet has since been applied. He 
certainly did not patent the blast pipe, supplied with waste 
steam, in a locomotive chimney ; fur it was that very appli- 
cation that led him to the discovery of the true principle of 
its action, but he described the principle upon which the 
blast pipe, from whatever source the steam is tuken, acts 
by lateral induction in all tubes through which the blast is 
directed. He described and illustrated the identical 
arrangement brought out in the beginning of 1858 as 
Clark’s “steam Jets,” although the same thing had been 
also previously patented by Delabarre in 1855. Nicholson 
also described the application of a jet of steam to draw in 
and carry along a body of water, in the exact manner 
of Giffard’s Injector, although he did not show that this 
body of water might be thus forced into the very boiler 
from which the steam was taken. Indeed, coupled with 
what Trevithick had done, as described by Giddy, Nichol- 
son pointed out nearly all the useful applications that have 
since been made of the steam jet, and he pointed out the 
mode of action with equal clearness and in fewer words 
than those since employed by Mr. Williams and other 
writers on the subject. Mr. Nicholson’s extensive ac- 
quaintance and correspondence, and the publication of 
his specification tx extenso in the Repertory of Arts very 
soon after his patent issued, make it impossible to believe 
that the action of the steam blast pipe was not as weil 
understood among a certain class of engineers and men 
of science in 1806 as in 1864. That ‘lrevithick, even 
if he had not himself foreseen all of which the steam blast was 
capable, must have been apprised of everything in Nichol- 
son’s specification, there can be no doubt, nor can there be a 
doubt that, with all its publicity, such men as Matthew 
Murray, William Hedley, and even George Stephenson, 
must have soon heard of what the exhaust steam could do 
in a locomotive chimney. ‘To pretend for a moment, in the 
face of such evidence, that George Stephenson, who had 
carefully examined a Trevithick locomotive in 1811, “ in- 
vented” the blast pipe in 1815, is quite out of the ques- 
tion, even without the additional fact that he took out a 
locomotive patent in 1815 and another in 1816, without 
mentioning the blast. 

‘There was, however, little if any use for the blast in 
the early locomotives, least of all in Stephenson’s, with 
their single short 20-in. or 22-in. flues, with a furnace at 
one end and achimney of the same diameter as the flue at 
the other. Anything like a “blast” would have produced 
much the same result asa blast, of a different kind, in a 





* Locomotive Engineering and the Mechavi+m of Railways. By 
Zenan Coveurx. Loudon, Glasgow, aud Edinburgh: William 
Collins. 
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stone quarry, as it would probably have drawn some of 
the coal bodily from the fire and shor it hign out of the 
chimney—the smaller particles at least. ‘Trevithick had 
invinted and Hedley and Iiackworth had used a return 
flue boiler, aud here the biast could be used with good 
results, as was done by Hackworth in the “ Royal George,” 
in 1827, and in the Sanspareil, in 1829. 

Next as to the multitubular boiler. Water tube boilers 
were p'enty trom the time that John C. Stevens, of New 
York, took out an English patent for one in 1805, William 
James also had a water tube boiler, and in 1821 George 
Stephenson acquired an interest in James’ patents to enabie 
him to make boilers with such tubes, although Stephen- 
son, we believe, made none. The multitubular boiler with 
the hot air in the tubes was patented, in 1826, by James 
Neville, of Shad Thames. His drawing shows a vertical 
boiler with thirty-two tubes 2jin. in diameter, but he 
explained that the tubes might also be horizontal or in- 
clined, according tocircumstances. His drawing also showed 
double safety valves on the same standard, superheating ap 
paratus, and other details which have since been reproduced® 
as new. Neville’s specification shows a good knowledge oi 
the proper proportiuns of boilers His specification was pub- 
lished in full in Newton’s Journal of Arts for 1525, where 
hundreds of engineers and men of science must have read 
it, and referred to the drawing, which was very neat and 
distinct. In 1829 Neville patented a steam carriage in 
which, also, his new boiler was to be employed. In Feb- 
ruary, 1828, M. Seguin obtained a French patent for a 
boiler with horizontal fire tubes, and as he had already 
purchased and was woiking one or two of Stephenson’s 
old engines of the Killingworth class, to one of which he | 
appled the multitu)ular boiler and blast pipe in 1828, it 
would seem reasonable, also, to suppose that intelligerce of | 
thisalteration must have foundits way toNeweastle,although | 
it is also porsible that Seguin’s improvement was pur- | 
po ely cone led. The official description of this boiler did | 
not appear until some ycars later. | 

It is strange that nothing was heard of Neville in | 
1829-30 in connection with the boilers then adopted at 
Newcastle. It may be that even his patent was not a valid 
on», and that the multitubular boiler, with fire in the tubes, 
was still carlier than 1826. But it is indisputable that it 
Wus not new in 1829, and that Mr. Booth, under all the 
circumstances, and supposing him to have heard nothing of 
Neville’s and Seguin’s plans, deserved no share of the £300 
awarded after the Rainhili competition. 





Toe Wersn Coat anv Ixon Traves.—The Colliery Guardian 
states that the coal trade of the Newport district is in a more active 
state than for s-veral years past. ‘The broad waters of the dock 
are covered with shipping, the majority of the vessels waiting for, 
and loading steam coal, and others are taking in iron. The 
Tredegar Coal Company, through their representative, Mr. L. D. 
Homfray, inteud to largely iperease their shipments, and Mr: 
Rhodes, proprietor of the Kisea Coliery, who bas received the 
Royal Mail coutract for the present year, is also prepariug for a 
more exteusive trade. Quots«tions for steam coal are firm at the 
current rates, and house coal prices are also well maintained. The | 
Pi utnuewynydd [ronworks Company (Limited) have commenced 
Operations by placing the machinery in order, and repairing the 
property around, which bus been suffered to get into a dilapidated 
State. ‘Lhe capital of the new company is £100,000, and the 
directors are Messrs. Thomas Brassey, jun., J O'Beirne, Geo. 
Harrison, ©. J. Mare, J. Hagh:s, ‘thomas S. Beebie, and A. Cox, the 
secretary being Mr. J. P. Price, formerly of the Tillery collieries. 
A large number of men will shortly be employed at the works, and 
the locality around cannot fail to be materially benefited when the 
establishment is in fullemploy. ‘he iron trade generally remains 
ip about the same state as reported last week. Monenenichios iron- 
masters have their books full of orders, and the advanced quotations 
are submitted to by buyers with but little demur, It is to be feared, | 
however, that the men influenced by unprincipled agitators who 
trade upon their good disposition, will give considerable trouble to | 
their employers, and altbough they have been assured that they | 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsitle for the opinions of our 
Correspondents.) 


PROTECTION OF IRON SHIPS FROM FOULING. 


Sir,—The vexed question of protection for the bottoms of iron 
ships from the befuulment of animalcule and vegetable matters has 
never yet been fully solved, for no substance or application hitherto 
used has been altogether successful as a substitute for copper; nei- 
ther has any means yet been adapted for applying that metal that 
has not been liable to the fatal objection of injuriously affecting 
the iron, through the galvanic action produced by the contact of the 
two metals in sea water. 

If, as I believe, no galvanic action will take place without actual 
contact betweeu the metals, the object to consider ought to be, how 
to attach copper to an iron bottum without permitting such con- 
tact. 

It is very evident that the only available medium of separation 
that presents itself is wood ; the cousideration then should be how to 
apply st, so as to prevent avy means of galvanic communication 
through bolts or rivets that might be employed in fixing on the 
wood, 

it has occurred to me that a complete sheathing of wood may be 
firmly attached to an iron ship’s bottom in the following manner, so 
a8 to prevent any communication between the iron and a sheathing 
of copper, to be attached to the wood in the usual manner. 

Let ribs of I-iron be firmly rivetted on the outside of the ship’s 
bottom in straight lines from the keel to the beuds, and about 4ft. 
apart. 

Planking of the desired thickness, say, 4in. or 5in., cut to the 
lengths required to fill the spaces betweeu the ribs, having a groove 
formed ip their ends, to admit the flanges of the T-iron, should 
then be put in place, where they would be held sufficiently firm by 
the hold the Minges would have upon their ends. 

Asthe work of placing the planks proceeded all the vacant space there 
might be between the ship’s bottom aud the inuer face of the plauk 
should be filled with pitch, asphalte, or some similar substance, 





| apolied bot, so as to penetrate into and fill up every interstice, 


thus forming a valuable protection to the iron from rust and 
di cay. 

When the planking is all in place, the seams may be caulked in 
the usual maunver, after which a coating of sheet copper may be 
nailed on, as upon a wooden- bottomed ship. 

It will be uuderstood that the grooves in the ends of the planks 
would be at least 2in., or probably more, from their outward surface, 
and as the nails used to fasten on the copper would not exceed an 
inch in | ngth, no contact could take place between the metals. 

Although this description of sheathing would be an expensive 
addition to the already heavy cost of our armour-clad iron men-of- 
war, if it prevented their fouling so as to preserve their speed at all 
times, thereby rendering a coustant return to dock unnecessary, it 
would be fouud in the end to be a great economy. 

This thick coat of plank would add very considerably to the 
vessel's displacement, and, consequently, to her buoyancy, no small 
advantage to her heavily-loaded sides, and as it would be equally 
spread over the entire bottom, it would not alter her lives ; it may, 
therefore, be as-umed that it would not detract from her velocity 
through the water to any appreciable extent. 

1 am vot an engineer or ship builder, and bave no personal 
interest to serve. 1 place this paper in your hands, to do with it as 

ou please. If it can serve any useful purpose in the bands of 
Others, all the gratification I look for will be afforded me. 

February Ist, 1864. C. Hi. B. 

[VUur correspondent’s scheme is much the same as, if it be not 
identical with, the plan proposed by Mr. Grantham.—Eb. E.] 


BIDDELL’S TRACTION ENGINES, 

Sirx,—In your impression of the 25th December last I observed a 
letter from Messrs. Tuxford and Sous, referring to my Patent 
Traction Eugine. 

have taken some pains to make myself acquainted with what 
Messrs. Tuxford had realiy done in the matter, and the delay in 
getting this, and other information upon the subject, has caused my 
reply to be sent thus late, 

i he toue and spirit of Messrs. Tuxford’s letter is apt to give the 
reader an impression that | have made use of what | had no right 
to, or, at least, tried to prevent others from using what al! have a 
right to. 

Now, it appears certain that nothing yet brought forward by 
Messrs. ‘i uxford warrants either of these conclusions, nor can I 
from any other information in my possession arrive at such results. 

If any one interested iv the matter, aud “up” in such details of 
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w li have the benefit of any further rise in iron, yet they are not | mechanical appliances, will take the trouble to read my specification 
satisfied with this, and they adopt all kinds of reprehensible carefully, in connection with the drawings (not hastily, and with 
stratagems with the view vl inconveniencing their masters. The | Prejudice, as Messrs. Tuxford and Sons have evidently done), they 
priucipals of one of the largest works in the county have nearly | W!!! see clearly that 1 make no use of anything that Messrs, Lux- 
come to the determination to blow out several furnaces unless the | {2 4 have an exclusive right to, or that has for years been public 


workmen alter their conduct. It is to be hoped, however, that good 
sense aud discretion will ultimately prevail amongst the mev, or | 
else they will assuredly have to suffer for their conduct before long. | 
The irow trade of the Swansea district is not perhaps quite so brisk 

and active as it Was some mouth or six weeks ago; but this is not | 
attributable to any falling off in the demand, vor is it siguificant of 
any waterial check being given to the improvement lately visible in 
the trade,—it arises from the fact that the present is an unsettled 
period of the year, and merchants and nakers usually exercise 

extreme cautiop in all their transactions. During the last. six | 
mouths of the year just brought to a close, a steady improvement 
has been perceptible in every branch connected with the iron trade, 
and the statistical returns which have just been published prove 
that the quantities of iron exported during the year 1863 bave been 
largely in excess of any year since 1857. Those who are mo-t con- 
Versant with the staie vt the Welsh iron trade are very sanguine 
that this improvement will be maiutaiued for some time to come. 
What may appear somewhat singular is the fact that lately a good 
dewand has ret in from the American market, and a large quantity 
both of bars and rads are now being exported thence. The Con 
tinental and European States are also large consumers, and prices 
are fully maintained, and thus there is every prospect of a steady 
trade being done for some time. In the coal trade there is a good 
demand, and colliers may have full employment. Fears are enter- 


property. 
but | do make a claim that I shall hope to be able to defend, and 

hereby :e-pectfully warn Messrs. T'uxford and Sons not to infringe 

my patent right. G, A. Bippe. 
Ipswich, 2ud February, 1864. 





PRIZE PLAGIARISM, 

Str,—As an old reader of your journal I have noticed how you 
continually and most chivalrously do battle with all comers in the 
redre-s of intellectual felony. Permit me to point out another 
robber kuight. In the last number of “ The Transactions of the 
Highland and Agricultural Society of Scotland” is a prize essay on 
reaping machines. The writer is evidently only a tyro in me- 
chanics ; but some six pages, devoted tu the history of the reaping 
machine, are entirely extracted—in some passages verbatim—trom 
Mr Bennet Woodcroft’s excellent “ Appendix to the Kuglish Patents 
of Reaping Machines,” and al! without the slightest acknowledgment. 
In a great measure by sowing this plagiary, the writer has reaped a 
gold medal. He has certainiy not reaped the golden opinious of 

Loudon, Jan. 3ist, 1864. MECHANICUS SCRIBLERUS. 





PROVISIONAL SPECIFICATIONS. 
Stx,—The case of Foxwell v. Bostock and Others, before the Lord 


tained, however, that the comparative prosperity of the principal | Cuancellor, has supplied that which patent agents of standing have 


coal and iron producing districts in South Wales is likely to be dis- 
turbed by another of those disastrous “strikes” which produced 
such serious consequences a few years ago. Probably the increased 
price of iron has induced the men to believe that they are entitled 


long desired to possess. ‘Ihe question as to the required conformity 
of complete specifications with provisional specifications has, in this 
case, been distineily raised and fully argued by eminent counsel, 
and a judicial ypivion of high authority has been pronounced. ‘The 





to a still further advance of wages, and a feeling of uneasiness at 
present exists which will require great prudence and discretion to 
prevent spreading. 
resolution for applying to Parliament for power to borrow a further 
sum of £30,000 for the purpose of ex'ending the piers, deepening 
the entrance channel, aud carrying out other important works 
rendered uecessary by the development of the trade of the district 
and to keep pace with the increasing requirements of the port. ‘Thy 
exports of coal from Cardiff showed a large decrease during the 
mouth of December as compared with the two previous mouths, 
and the quantity was in fact less than the average of the previous 
eleven mouths of the year. The total exports of coul were 126,5: 
tons, being less thau the previous mouth by about 12,00) tons, and 
less than the mouth of October by about 20,000 tous, avout6,720 tons 
of irou were exported against 6,136 tons in the corresponding month, 
being au increase of 584 tous During the year 1863 the total ship 
meuts of coal reached 1,482,0 0 tous, aud iron 212,264 tons, being a 
large increase over the year 1862. The eause of the falling off iast 


month was not the want of demand; on the contrary, the inquiry 
for steam coal was as active, if not more so, than any other month 
during the year, but the collieries did not turn out sufficient coal, 
and hence the decrease in the shipments. 


‘The trustees of Swansea harbour have passed a | 


vature of the opinion will appear from the following extracts :—* | 
| will deal with the different legal objections that have been raised ; 
aud, first, that founded on the want of conformity of the complete 
~pecitication with the provisional specification. 1 undoubtedly 
| think that that isa point of very considerable importance. | cannot 

at all agree with the observatious that are attributed to some learned 
| Judges, that the provisional specitication is to be regarded as being 
| uo more than a paper of iustructious to the law officer. The pro- 
} Visional specification was introduced by the statute of 1852 for a 
} Very im porrant object, and with very definite regula 
| 
' 





us, Dall g 
what the provisioual specification shall coutain, aud the purpose 
which it is Intended to auswer.” . . .) * The description of the 

j nature of the invention. which is the duty of the provisional, is 

| contrasted with the duty of the complete in this way; that oue is 
to de-crive the vature generally, the other is to describe it particu- 
larly ; and, further, the complete must not only descrive it par- 
ticularly, but must also asce: tain in what manner the same is to be 
performed. If, therefore, it were possible to depart from the nature 
of the invention described in the provisional specification, protec- 
tion might be given to a patentee for a something described in the 
provisional, which he might depart altogether from when he files 








his complete specification. I thiuk, at all events, the identity of the 
inventions may be shown from both the -pecifica'ions to be one and 
thesame thiug.” . . . “I must desire to have it understood 
that, iv my opinion, there is great necessity for keeping patentees to 
conformity between the provisional aud complete specification, at 
all events to the extent that there stall be no material addition—no 
material alteration made, by which in reality the nature of the in- 
veution, as described in the provisioual specification, becomes, ina 
material respect, different from the nature of the iuvention described 
in the complete specification.” 

I will now submit a few remarks ou some of the points contained 
in the above extracts. 1. His lordship alludes to the object of 
introducing the provisional specification by the statute of 
1852. Now, a brief reference to the history of the practice 
may serve to illustrate this point. Patents were formerly 
grapted without any identification of the inventions intended 
to be claimed beyond that supplied by the titles of the patents, which 
of course for practical purposes amounted to nothing. And it was 
notorivus that, in cases of opposed patents, manceuvring persons 
were in the habit of describing one thing as the invention sought to 
be protected, and ultimately specifying another. Then the law 
officers made a rule rcquiriug the avplicant for a patent to deposit 
an outline of his inveution when the application had been opposed, 
After this the rule was extended so as to apply to all cases. But 
this outline description of the invention was uever disclosed to the 
public; only a copy of it might be procured ou application to the law 
officer. 

All this was found defective as to the means of identifying 
the invention intended to be claimed so as adequately to check 
fraud. And this led to the introduction of the provisional specitica- 
tion “ by the statute,” which was to be the kind of document stated 
by his lordship, and was to be printed with the complete specitication 
after the latter had been filed. 

Thus it wi:l appear that the introduction of the provisional 
specification “ by the statute” was the last of a succession of steps 
all leading in the same direction. It was the culminating point in 
this line of practice. And it possessed a feature distinct from all 
that preceded it—the filing of the dvcament fixed the date of the 
patent, which had been previously fixed by its sealing. Hence it 
became reasonable to require a more distiuct identification of the 
invention intended to be claimed. 

Now, I submit that the natural inference from these considera- 
tious is that the opinion of the Lord Chancellor, affirming the 
importance of the object of the provisional sprciiicttion, and imply- 
ing the necessity of accuracy in it, is founded on the reason of the 
thing in question, and will, therefore, be permanently held to be 
true 

2. His lord=hip also spoke of the statute, as introducing the docu- 
ment, “ with very definite regulations, stating what the provisivnal 
specification shall contaix, aud the purpose which it is intended to 
answer.” And he intimated that all this was predicable from the 
“words of the statute.” [f this be so the opinion founded upou this 
consideration must be permanent while the statute self remains 
law. It may be remarked that patent agents of standing have 
always been united in this vpiuion sv far as 1 know and believe. 

Assuming, therefore, the permanence of his lordship'’s opinion, 
there isa third point to which it will be advisable to call attention. 
It is contained in the emphatic words: * L must desire to have it 
understvod that, in my opiuion, there is great nevessity for keeping 
patentees to conformity between the provisional and the complete 
specification.” 

Wiat will be the effect of the application of this opinion thus 
solemnly pronounced (after able argument by counsel) on many 
existing p»t-uts? The patent in question in the case was only 
saved from invalidity by means ot a disclaimer. There are, uo 
dou't, many patents ip @ similar predicament. But there are also 
some which do not admit of cure by this means. For the future, 
however, | tru-t patentees will be more careful than some of them 
have hitherto thought it necessary to be in seeking the advice of 
ouly competent and respectable patent agents in the preparation of 
their provisional specifications. 
Witttam Spence, Assoc. Inst. C.E. 
50, Chancery-lane, 3rd February, 1804. 


THE PATHWT JUURNAL, 


Condensed from the Journal of the Commissioners of Patents. 








Grants of Provisional Protection for Six Months. 

329). MAXtme CHARLES Epovarp Hovpay«k and JULES JEAN CorMIER, Paris, 
© An improves apparatus to be attached to locomotive engiues for the 
purpose of removing obstructions from railways.” — Petition recorded 30th 
Decemer, i863. 

10. JEAN Louis Prosrer Duroy, Faubourg Montmartre, Paris, ‘An 
improved metho of wanufacturiag soap with a vegecable basis.” — eti- 
tion recorded 2nd January 1804. 

18. WILLIAM HALL, Wiifurd-street, Nottingham, ‘‘ Improvements in high 
and low pressure condeusing rotary steam engines.”—Petilion recorded 
4th Junuary, 1864. 

44. ANDKE MaRI£ Basset and Louris NicnoLas Desire Lamourevx, Rue de 
la Fidéi é&, Paris, ** Certain impeovements iu motive power,” 

46, GEvoxGE Mead, Bettnai-green-rvad, London, * Lmprovements in tea and 
coffee urns.” 

48. JoHN KAMSBOTTOM, Crewe, Cheshire, ‘‘ Improved machinery and appa- 
ratus to ve euwpioyed in aud improved modes of manufacturing hoops, 
rails, and other articies of cast steel.”— Petitions recorded 7th January, 
lst4. 

59. Rosert ApaMs, King-William stre t, London, “ Improvements ia the 
construction of breech-ioadiug fire-arms,” 

52. ALEXANDER JOSEPH SLaDK GranaM, Northumberland-street, Strand, 
London, ‘A method of communicating or imparting motion by means of 
fluids or vapours acting ceniripetaily.”’ 

54 James Ress, Merthyr Tydvil, Giamorganshire, “‘ Improvements in safety 
lamp-.” 

56. ~ le McLaurin, Glasgow, Lanarkshire, N.B., “ Improvements in 
dry og paper, pastevoard, and similar or textile fabric, aud in the ma- 
ciner), apparatus, or means employed therein.”—/etitions recorded Sth 
Janurry, (864. ' 

58. BE NUARD SAMUELSON, Banbury, Oxford, ‘ An improvement in smelting 
i10u Oe .” 

62. JoHN Peter CuLver and Ropert Bruce Jarvis, Craven-street, Strand, 
Lonaon, * lmprovements in roiier binds.” 

64. JOUN COPPAKD, Stanley rodd, Balis Pond, Islington, London, Improved 
appiiances tu be adapted to horse shoes, as a subst.tute for what 1s 
termed * roughing.’ "— Petitions record-d Yth January, 1804. ; 

66. James Gippiss, Lawn-villas, South Lambeth, surrey, ** Manufacturing 
a composition Woich will render railway and other tarpaulins, rick cloths, 
Waggon covers, gig, omnibus, and all other carriage aprons and covers, 
whether composed of canvas, leather, or other materia), perfectiy water- 
proof and -wou-combustible.’ 

68. WiLLIAM HENRY BARLOW, Great George-street, Westminster, “‘ Improve- 
ments in pontoons, chiefly applicable to conveying railway trains across 
tidal and other rivers.” ; 

70. JouN STKPHEN JARVIS, Wood-street, London, “An improvement in 
scarts for tue neck.” : 

72. HENKI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
* Improvements in certain velegra, hic ajparatus.”- A communication 
from Hdouard Estienne, . ue de Champ de Mars, Paris. : 

74. Syoxey WooLF Ferry! ride, Yurksture, ** An improved mode of packing 

he: ware for firing.” 

res, Vicievria road, Limehor 









china aud ca 
76. JouN CO ise, London, ‘* Improvements in 
L th January, 1:64 


slide VaiVes fur steam @rgiies.”’ — Petit 
.8. Jomn Lank, Livery ool, * lmproveaeuts in woiive power cpgines, and 
thy epparatus connected therewith,” 

0. WILLIAM CLakk, C ancery-ane, Loudon, “ Improvements in the means 
of oblaiming Or prepar bg Lbrous material from vegetubie t atters.” —A 
communication from Huser Dupré, Bowevart st Martiu, Paris. : 

AM EDWARD A EWTON, Chovcery-iane, Loudon, “* Improvements i 
ila! Water wheels.”—A communica xa Jacub Luther, Anuar 
mosa, Iowa, U.S. 
84. CuakLes LittL&, Bradford, Yorkshire, ‘ Improvements in means OF 
apparatus Quy): yea In Weaving.” ; 
85. UEORGE AsH, Great Marlborough-street, London, “ Improvements in the 
man taccure of puus, Cannon, and such like ordnance.” 

86. Lovis Ems ConsTA T MAKTIN, Albion-street, Hyde Park, London, 
* Iwpro ements in apparatus for supplying water Lo sivam bvilers.” 

88. CHARLES ASKEW, Charies-street, Hampstead-road, London, ‘* Improve- 
ments in coating or sheathing iron ship-, iron floating batteries, graving 
docks, and buoys.”— Petitions recorded luth January, 1864. 
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92. Perer Mcintyre, Glasgow, Lanarkshire, N B., “Improvements in 
shirts.” 

94. George WiLeiys, Birmingham, ‘*Improvements in the construction of 
breech joading guns and rifles.” 

96, THeMAS ENGL: sH, Browpton Barracks, 
the const) acuou of motive power engines. 

98. James Fox LAND, torset-square, Regent’s Park, London, ‘ Improve- 
men's m ‘argets and dummy targets.” 

lov, WiLLt M Denton avd JoserH “ niTARER, Leeds, Yorkshire, ** Improve- 
ments iu apparatus for preventing accidests in mines and collieries by the 
breaking of ropes or overwinuing.’—Pititions recorded 13th January, 
1864. 


Chatham, ‘* Improvemcnts in 
” 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

193. Ecwarp Myers, Millbank-row, Westminster, and Henry Dounpas 
Guoav, Pall-mall, London, * Improvements in apparatus for propelling 
and steering ships or vessels.”"—Deposited and recorded 23rd January, 
1804 

24. Henat ADRIEN BonNEVILLE, Porchester-terrace, Bayswater. London, 
‘Tu, covewent. ina poratus fur recovering ~bhips.”—A commuvication 
from Charles Jean Frea ric Eyber, Rue Couquil.ére, Paris. —Deyosited and 
recorued 23th Junuary, 1864. 


Patents on which the Stamp Duty of £50 has been Paid. 

212. Joun HeNky Jounsos, Live ins-iun-fields, Londun —A communi- 
cation. Dateu 26th Javuary, lel. 

254. ARTHUR BoyLe, Bir vgbam. Dated 80th January, 1861. 

248. GEonGe LoMLinson BotsFisip, Loughb .ou-h Paik, Braxton, Surrey. 
—A commubicavion,—Dated 30.n Janua y, 1861. 

950. GEOKGE |OMLINS. N BoUsFieLD, Lous bureugh 
—A communication.—Dated such January, isdl. 

251. GrouGk TOMLINSON Bou-FI«_D, L-ulhvero gh 
—A communication, — -ateu 30cm January, 1861. 

2!9. CHAKLES DK BerGus, Vowygate-nill, London. 
ls61. 

29. JuHN ABRANAM, Birmingham.—Dated 4th February, 1861. 

228. J-Mes ALPRED SHlprox, Woiverh«myton. — Dated 30.h January, 1861, 

230. WILLIAM WinstaNuky, J skPu KeuLLY, WiLLiaM Payne, and JuHN 
ForMuy, Liverpool. — Dated z9un January, it6l 

246. Epus aim sMiTH, Carlisl -street, London. — Dated 26th J wuary, 1861. 

275. MENKY BesstMEK, Queen-street place, New Caunon-street, Londou. — 
jated ise Feb uary, Lsol. 

279. WILLIAM PA sGLey, salisbury.—Dated °nd February, 1961 

291. Rope tT Howantu, Mount Pieasant, Bury New-read, Manchester.-- 
Daud 4th February, 186:. 

301. JouN | BEMinG, North Holme-h ll, Bra ford, Yorkshire.—Dated 5th 
February, 1 61. 

249. HENKY Puiiips, Pinhoe, Devonshire, and James BaNnneuR, Exeter. — 
Dawu 30.b Jenuary, lel. 

263. Joun CHATTEKTUN, Hi-hbury, Middles x.—Dated 31st January, 1861. 

2-6. JAMtS Gai TH MaAkSUALL, Headingly, Leeds, Yorkshire.—Dated 2ud 
February, 1861. 

269. ALEXANDER CRICHTON, Cork.—Dated Ist February, 1861. 


Park, Brixton, Surrey. 
Park, Brixton, Surrey. 


Dated 28th January, 





Patents on which the Stamp Duty of £100 has been Paid. 

278. Isaac HoLpEN, St. Denis, near Paris, France.—Dated 80th January, 
187 

279. Isaac HOLpey, St. Denis, near Paris, France.—-Dated 30th January, 
1857. 

280. isaac Houpen, St. Denis, near Paris, France.— Dated 30th January, 
1857. 

28 . isaac HoLpEN, St. Denis, near Paris, France. -Dated 30th January, 
1857. 

49\. Hexry Ycune Darracort Scorr, Brompton Barracks, near Chatham, 
Kent.— Dated 19th February, 1807. 

241 bav.D YooLow stewart, Gia-gow, Lanarkshire, N.B.— Dated 27th 
Junuary, 1857. 

267. WILLIAM ‘\ ILD, Manchester.— Dated 29th January, 18>7. 

285. JuHN ALLIN WILLIAMS, Baydon, Wilis.—Dated 3uth January, 1857. 


Notices to Proceed. 


2309. RicnarD CovcuMAN, No-le-street, St. Martin’s-le-grand, London, 
“Improvements in articles or iustruments for supporting, holuiug, or 
carrying ;ara-ols, bags, watches, or other articies or appen ages.” 
Petition recorded 19th September, 1863. 

2322. ANNK ABBEY Downks, S.onnail, Staffordshire, ‘“‘ Improvements in 
artificial teeth.” 

2323. GuuDCHAUX ALCAN, Chaumont, France, *‘ Improvements in shears for 
cutting wetal, threads, wires, and rods, app icabie al.o for gauging 
wires.”—A communication from Leon Gauchez, Brussels, Belgiuua.— 
Petitions ree ried 2ist Seytewber, 186%. 

23433. JosrPH RENSHAW, «nd JOHN HawortH, Manchester, “ Improvements 
in wochivery for stretch ng woven fabr.c..”"—Petition recorded 22nd 
September, 1563. . 

2343. WiLLIAM GALLOWAY and Joun GALLoway, Manchester, ‘‘ Improve- 
ments in luvricating journals of revolving shatts aud axles, und in the 
apparatus employed for that pucpose.” 

2345. “ atTex G.ubB and JAM«S HOLLAND, Eccles, Lancashire, ‘ Improve- 
ments in jooms for Weaving.” 

2346. WiLLIaM THOMAS ELEY Gr-y’s-inn-road, London, ‘‘ Improvements in | 
the manufscture or coustruction of bali caruridge.."—Petstions recordd 
23rd Sevtember, 1863. 

2350. ADULPH ERNesT RaGon, Caroline-street, Bed/ord-square, London, 











“Improved machivery or apparatus for stirring or unxing various 
Ingre‘i€uts or waterials to @ pasty c.nsistence, the said machmery be ng 
espec aly adapted to the manutacture of bread and other artic es of 
food."—A communication from Charies Constant Simouet de Changry, 
Arras. France, 

235.. WittiaM Woorg, Gloucester, ‘‘ Improvements in implements for 
tilling the svil, and im means of drawing ploughs and other impiements 
for tuling throug: the laud. ’ 

2357. JouN sTUKG&ON, Leeds, Yorkshire, ‘‘ Improvements in machinery for 
— and burl: g coal and rocks.”’- Petiteons recorded 24th September, 

863 

2375. Lucius Henry Norris, Upper Bedford-place, Russell-square, London, 
“improvements in the uanufacture of india-:uvber and gutia-percha 
compounds. "—A communication from Lyman Hulme, Rue Venudue, 
Portis. —Petuion recorved 20h September, lows 
77. LOUIS JOSEPH JUACHIN JEAN, Q.ai de :’beole, Paris, “ Improvements 
in the con truction of steam -vilers aud in their fire grates,” 

2378. PikgRE Bourcuant, Rue Geoffroy, Marie, Paris, * An improved wax 
light or candle stand.” 

2330. Joun TexTius Hakgiow, Upper Saltley, near Birmingham, aud 
EpMuap HakLow, Balsoil Heath, Worcestershire. *‘ lupro.ements in 

_brvech-loading tire-a:ms.”—Petitions re orded 28th September, 1808. 

2585. FRaNcis PRESToS, Manchester, ** luprovemencs in machinery for 
Tolling avd cuttmy fil s and rasps.” 

2380. FREDERICK GkOKGE MULHOLLAND, Essex-street, Strand, London, 
“Twprovenn as in the mode of manufacturing submarive telegraph 
cables and im apparatus connected therewi h, uud in the method or 
Principle of laying the same, and in the prepa:ation of the several com- 
pounds described for electric insulatiom and other purpo-es.” 

2392, Peter LUEWELLIN, JOHN LLSWELLIN, aud JouN WANKLYN JAMES, 
Bristal, “Improvements in water civsets.” — Petitions recorded wth 
September, 1863. 

2393 GeorcE Exwiot, Betley Hall, Staffordshire, “ Improvements in props 
ee for coal and other miues.”— Petition recorded 30th September, 

S00. 


2409. Percy Lesuiz, M.D.. MR.CS. Ed,, Windsor-terrace, Eastbourne, 
Sussex, “ Improvements in preserving the bottoms of ships or ves-els 
and other surfaces from the prejudicial effects of marine avimals and 
Ve getabies.”— Petit on recorded lst October, 1863. 

2493. berer Rot. WELL Jac KSON, Rolling Mulis, Salford, Lancashire, ‘‘ Im- 
proveweuts in tue masufacwure of hoops and tyres tor railway wheeis 
and other purposes, and m the wachivery employed therein.” 

US KUSsKL ATIKEN, Cambridge-street, Pimlico Loudon, ** Improvements 
ori! permanent way of railwuys.” — 2 titwons recorded Litu October, i8€3. 
“972. GEukGe Davies, serie-street, Linco.n>-1un, Londen, * jupiovements 

In forming stuicues Ovi the edges of fabrics, and mi manchingry Counceved 
therewith.’ —A commuricain trom Abraham Hart, Puiladephia, 
Pevusyivania, U 8.—/. tition recorded 20th October, 18v3. 

308. ¢ HaKLeS CAMMELL, Sucttied, ad WILLOLGHBY CRU MPTON, Opensha ”, 
Laucashire, ** liu, r ved raliway CiO-sings, adapted lo the erdivary 
singe or double Leaded rails."— Petition rcorued ind D cember, 1803. 

3055 SAMUEL ALFAED VAscey, Roman-road, tslinglon, Londen, and 
ChOMWeLL FLeeTWuodD V.KLEY, Becheubam, Kent, ™ luprov ments in 





DeaGng, pats of tee mvenlou being appliiauwe lo otber puryoses.”"— | 
3 Paition ecorded Sth Dec mber, 1d65. 
“UY. CHARLES B LION, Moretun-str et, Pimlico, London, ** Improvements 


rs apparatus tor procucng optical iliusions, Which may be wedir 
— aod other enter tainments.”—/edtitwn recorded 1h December, 
80), 
wd ’ 
“— Rove t Water, Crumpsall, Lancashire, “Certain in provements in 
© voustruc on and arrangement of * safety cabs,’ or ovher like vehicles,” 
an recorded 2rd December, 1868. 
_ conn Raman Pegi Priestticld, near Bilston, Staffordshire, ‘ Im- 
nts in the construction of ships’ masts and spars,”—/etition 
recorded 6th January, 1864. 


THE ENGINEER. 


48. Joun Ramspottom, Crewe, Cheshire, ‘‘ Improved machinery and appa- 
ratus t) be employed in, and improved mod s of, manuf ct-ring hoops 
— and other articies of cast steel.”— Petition recorded 7th Janvary, 

ue. 

56. PETER Mclarvrin, Glasgow, Lanarkshire, NB, ‘“ Improvements in 
dryt g paper pasteboard, 2 d similar or textiie fabres, and is the ma- 
chinery, »pparatus, or meaus empioyed therein.” — Petition recorued 8th 
Ja uary, 864 

58. BERNHARD SAMUELSON, Banbury, Ovford, ‘ An improvement in smelting 
iron ores.” ~— P. tition reco de 9th January, 1864. 

86. Louis Emive Constant ManTin, Albi n-street, Hyde Park, London, 
* Tmprovements in apparatus ior supplyiug water to steam boilers.”— 
Petition recorded 12th Junuary, 1864. 
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And notice is hereby further given, that all persons having an interest in 
Opposing any one of such applications are at liberty to lease particuiars in 
writing of their objections to such application, at the said Office of the 
Commi-sioners, within twenty-one days next after the date ef the Gazetie 
(and of the Journal) in which chis notice is issued, 





List of Spec:fications published during the week ending 
3u h Jauuary, .864. 


13.7, 10d., 1338. 1s 64.; 1339, 1d 


1269, 8d. ; 1313, 101 ; 1320, Is ; 
77 1 1390, 10-1. . 






1349, 10d. ; 1376. 48. ud. ; 1 s. 2d.; 137y¥, 101. ; 1357, 10d 
139. 101.5 LOl, WO’. 5 bdod, ts. 21.5 1405 As. 5 1410, Gd. 5; M401, ded, 5 1012 
81.5 1413, 104, 1414, 4d. 5 1415, GA 5 L416, 44. 5 Lal7, 4.5 1418, 4c. 5 1419 





Sd.; 1420, Is. 5; 142, 44.5; Ld2e 4d 5 1403, 4c, 
Gl. 5 14u7, 4d. 5 M42, acl. 5 14 ¥, Sd. 5 1480, 4d. ; 143), 314 2 4d. 5 1483, 
4d.;13., 41.5 1435, 4 5 14u6, 43.5 1437, 41s 1485, . 1439, Is. loa ; 
1440, 4c. Dhol 4c. , 1413, is. 40. Lhde, 4d. 5 1445, 10d. 5 M446, 10d 5 1448 
4d. , 1449 Ss. 4d. | 145 , Sd. 145%, 41.5 9453, 40.5 1454 Bs. ad. 5 1455, Is. 5 
1456, 4d 1457 Leek 5 1458, del. 5 1459 4d. idou, ot. 5 M461 4. 5 1463, 4d. ; 
1464. 4d. ; 1465, Sd. 5 14-6, det. 5 D407, 4d 5 16s, 4d. | 149 4d. 5 1470, Sd. ; 
— 4d. 5 1.74, 4d. ; 1475, dd. ; 1476, 2s. dd. ; 1477, 8d.; 1478, 4d. ; 1479, 


; Livd, Od. ; 14.5, 845 14.6 





*,* Specifications will be forwarded by post on receipt of the amount 
of price aud postage. Sums e ceeding 5s. must be remitted by Post- 
Offive Order, wade payable at the Post-otfice, 5, High soiborn, to Mr. 
Bennet Woodcroft, her Muj.sty’s Pateut Uffice. 


AB3TRACTS OF SPECIFICATIONS. 


The following descriptwns are made from A stracts prepared expressly for 
THE KNGINGER, at the usice of ner M :jesty's Commissioners of Patents. 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam und other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, ce. 

1568. W. Rowan, B Lyast, * Postons.”— Duted 22nd June, 1863. 

‘These improvements in pistuus consi-t in Keeping steam-light the surfaces 
of the top and buttow of the packing ring, betweeu the junk ring and lower 
part of the pisiou, as weil a» the -idey against the cy linuer, by means of an 
expa sivn ring, as hereafter described, cut into four, sia, or cyh. segments, 
a cording to tbe size of the piston, auc placed beaind the packing rings (of 
which there are two), the expansion ring is angled on the outside .d_es, 
tup and bovtom, and is fit ed agaimst corresponuing angles on the internal 
side Of packing rings ; the segments of the expan-iou rng being acted upon 
by springs Of the usual de cri; tion at the back are pres d agalust the 
packing sings, Whicu, being separate, are b) virtue of the angks pre sed 
again tbe cylinder the bottom surtace of the junk ring, and the upper 
surface of Lue ower edge of pi-ton, asavove Mencioned, thus rendering the 
whole steaui-tight, 

, 

15/8. W. W. susien, London, “ A new method for obtaining motive power. 
—Latet 3rd June, 1663 

This mventivn consists in rendering nugatory one of two antagonistic 
forces. ‘The inventor supports au axie or shaft in a frawe, ani to this 
shaft or axie is or wre fived an arm or arms, avd at the extiemity of each 
arm is fixed a small chamber with a loo-e lid. This lid is kept from 
separating 110m the Chamber, and yet made to trave. with the chamber 
Vis-a-vi-, or parallel to its botum, by asystem of ievers acting on a rng 
fined Lo the Jrame, ani aisv with a ring louse in the axle in connection with 
tooihed wheels and levers. In.o this chamler or chambers he pumps 4 
fluid or liquid which necessarily acts in every direction ou the internal 
Surtace Of Lue chamber. She force acting aga ns: the lid canuot counteract 
the force acung on the bott .u of the cuamver, forasmuch as the said lia 
has no tie Wuatever to the chamber, bei: g supported and retaivea in its 
pusition by the mechanism above alluded to; it must, therefore, be >eit- 
evidient that the force acting again-t the bottom of the chamber which is 
tixed to the arm, having no autagonistic force, must plouuce a rovatory 
motion of the said chawber or chambers, the arm or arms, and axie or 
shalt co which it 1» fixed, a1 d wh wever machinery may be attached to said 
axle or shaft.— Not proceeded with. 

1532. W. L. and T. Winans, Baltimore, U.S., ** Steam boilers.” —Dated 23rd 
June, 1d63. 

The »atentees claim the cons'ruction of a vertical tubular steam boiler, 
with as ace in the centre of the voiler unoccupied by tubes, so «8 Lo afford 
greater convenience tor clearing ali the nternai parts of the botier, «nu for 
giving 4 free anu better ci: cuiauion of water in the boiler than bas heretufure 
veen had in the ordwary vertica: tubular bowers. 

1583, W. L. and T. WINANS, Dover-street, London, ** Lessening the friction 
of the rubbing surfaces of the slide valves of engines, &c."—Lated 2ord 
Jue, lob», : 

Te ovject of this invention is effected by making a recess or recesses at 
any couveni.ut part of the under or rubbing surface of the valve, and 
appiying @ pre-sure by means of steam, air, vil, water, or other liquid 
between the vaive anu vaive face. By r gulating this ; ressure the back 
pressure on the valve may b> counteracted, aud the friction uf the rubbing 
surfaces greatiy lesseued.—Not proceeded with. 

1534. W. L. and T. Winans, Bultimore, U.S ,*‘ Apparatus for superheating 
steum in scam boilers, '— Latea 23.d June, 183. 

This mycnuou Cuousis 5 Ww aPiaugmy b..e superucating apparatus in such 
& waver What the aduissivu of tue Leated gases Which pass from the tire- 
plave turough the tubes to the superbeater way be regulaced by the attend- 
ing engineer, »0 as to cause the whule or auy deswed proporcion of the 
heated gases tv pass through the superheater, or sv as to cause the whole 
of it Ww pass directly to the, Chimney withvut entering the »uperheating 
apparatus, by which means the steam may be heated to apy practically 
useful degree of te perature, 

1580. A. Migx, Siratford, ** Apparatus for generating steam.”—Dated 23rd 
June, Lots. 

For tne purposes of this invention a fu:nace or fire-)lace is constructed, 
fiom the upper »art of which a flue p:oceeds to a chunuey or stack, the flue 
bei. g Uy preterence Lorizontal or neariy 50, till it arrives ai @ point Where 
acyanurical or oth rf suitably formes verse! is Set, under Whieb th. bick 
ena of the flue pas-e3; aud it is preferred (hat the fue should then descend 
@ distulice, ald tueh pass to tre sta k or chimuey. The cyludrical or other 
Vessel passes across the flue, and a series of parailel tubes inclining vown- 
Wards ae lined at Lueir upper ends to the vese, and pass along the hori- 
zontal flue aud over the fire in the furnac-; they then pass through the 
front brick work, where each of them bas a sc:ew cap or plu, affixed at ius 
end, in order Uhat the incevior of each tube may be readily got at anu 
creaued, Or the ends Of the tubes may ve Connected together in such 
mauuer that they communicate the one with the other. The paraliel 
inclined tubes do Lot wuch eaca other, but spaces are left between them, so 
that the hea, and products of combustion rising from the fire and passing 
through the horizontal fue may pass freely between the neighbouring 
tubes. Water is kept supplied to the vesse: so as partially to hil it; the 
upper ends of the tubes are also only partially filed with water, as the 
tubes are inclined, and their upper ends, where they open into the vessel, 
are partiy above the water line. Spaces are thus left above the water in 
tue Upper parts of the tubes to facilitate the steam getting from the lower 
as Woli as Irom the upper parts of the tubes lutw tie Upper part of the 
Versei, abd at the amie tim & const suppiy of Walr from tbe vessel to 
the Lube is insured.—Not proceeued with. 


CLass 2,.—TRANSPORT. 

Including Railwrys and ‘lant, Road-making, Seam Vessels, Ma- 
chinery and kittings, Sailing Vessels, bouts, Carriayes, Curts, Lar- 
ness, Je. 

1553. F. Jexkin, Duke street, Adelphi, London, “ An electric teli-(ale com- 

puss D.tes 2th June, lovd. 

The vbject of this mivention is to obtain from a compass placed in one 
part of « vesse: indications of the direction Of that compass at & dotant 
part of the vessel Ou ap apporatus or insruwent by mewns of electric 
currents transmitted along insulated wites,— Nut proceeded with. 

1555. W. L. end T. Winans, B. liimore, US., * Const, uction of steam vesseis.” 

~ Dated 20th Jun, 1504. 

This inve.tien (suich :elutes to a former patent, dated 19th June, 1858, 
No. 156) con-ists In tubing a flat, or rearly flat, deck, surroundeu by 
excloseu Luiwarks or open railing, or with an evclused CabiD OF caliDs Upon 
it, with upper or hurricane deck on the upper part of the spindie-shaped 
hull of the vessel, as shown in the specification of the invention above 
referred to. The connection between the bulwarks or inclosed or 
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cabins and the spindle-suaped hull of the vessel is made sufficiently high 

above the water line or hue of fl.atation to be out of reach of ordinary 

waves in ordinary sea weather. 

1556. W. L. ant T. Wixays, Baltimore, U &., “ Couplings for propelling 
shafts of ships or vessels" — Dated 20 h June, 1865, 

Tn this invention the coupled ends of the shafis are provided with cross 
pieers, whvch are arranged at right »ngls te each oth r, and are inserted 
ih Fecesses oF grooves bade in or attached to a coupling plate. Whin the 
shafis are in a continuous sight line the cross peces Will uot move in the 
recesses of the coujling plate, but all ‘he parts will rotate on the same 
longitudin +! axis; but should the to shafts get out of @ straight line, 
then, as the shaits rotate, the cross pieces would have a slight motion in 
the grooves of the coup. ing plate, in order to compensate for the eccentric 
position of the shafts, 

1557. W. L. avd T. Winans, Baltimore, U.S&., ‘‘ Adapting propell ra for pro- 
pelling ships or vessels for ocean navigation "'—Duted w0th June, 18638. 

This invertion consists in the adaptation to. and comuination with, a 
Spindle-sh»ped hull, such as was inveute! by Ross and Thos, Winans, and 
patented 19th June, 18 8(No 1,586), of a serea propeller placed at one end 
Of the vessel, or two screw ; Popellers, one pl ol at each end of the vessel, 
Ib hkewise consists in the adaptacon and combi ation of like propellers to a 
spinwe-shaped bull, in combina ion with a flat, or weary flat, upper deck, 
bulwark>. railing, or cabin sim lar te that » vented by the present pa entees, 
and for which they have applied ior letters patent. ‘The longitudinal centre 
Ine of the hefts of these propel ers coincides or nearly 80, with the centre 
Ine or longitudinal axis of the vesseb, so that oe ba.f, or nearly one-half, of 
the propeler or propellers will be out of the water. The external surface of 
ove end of the hull of the pr peller core ponds with the outside diameter 
of the end «f the bul of the v- ssel, and the ether end of the hull is con- 
tinueu to a point, thereby c mupleting the spindle form of the vessel, 

1 5s. W. L. and T. Winans, Baltimore, U.S, adopting propellers for pro- 

pelling ships o wesarls for ocean nawguton.” Dated With June 1203. 

This vcution Consists m a combinstion of twe screw propellers, one at 
each cnd of a ship or vessel, of the ordinary form or type of build. Each 
propeller is to be of larger size than the screw or steam pr. -pellers heretof re 
im uve for similar siz d vessels for ovean navigation, A portion of the pro- 
peliers will, therefo e, project above the surface of the water when the 
vessel is fully loaded. As a modification of the above. the vessel to which 
the two propeliers are to be adapted, one at each en:, as already explained, 
way be so constructeu at the ends that the forward and afver lines of the 
vess.| beiow the water live will be mase to conform to or blend with the 
huts of the pro; ellers, which hubs for this purp se are enlarged By this 
invention wore j opelung surface, and a more uniform extent of immersion 
of propeller is obtained, ud a greater pitch of propeller can be employed 
than has been bitherto usd in vessels with screw propellers as heretofore 
construc'ed tor oe an Duvigation. The machinery for driving the propeliers 
is to be placed between them Iu some cases both pro ellers may be 
mounted upon the seme shaft, and the engines may thus be made to actuate 
both propellers simultaneously. lu other cases the propeilers m.y be 
mounted on separate shaf-s, and actuated by separate engines, so that the 
propeilers may be used singly, or be driven either in the same or in opposite 
directions, 

1570. W. L. and T. Winars, Baltimore, U.S., “ Adapting propellers for 
propelling ships” ~ Dated Qlnd June 1843. 

Tris mention (which relates te a former patent, dated 19th June, 
1858, No. 1487) consi-ts in the adap ation of two screw prope lers in combi- 
bation wih the spindle-shaped bull coustrected in three parts, The 
spindie-shaped hull of the vessel constructed according to the present 
invention, 1 combination with two screw propellers, is formed of three 
separate and distivet water-tight vessels or paris, of “hich the centre or 
middie part 1s much the largest. The two smaller end parts of the 3, indle 
are unitid to the larger ceutral , art of the spindie by framings, which are 
wholly or partly above the centre or water line of vessel. The propellers 
are place! ene at either end of the ceutral vessel or compartunent, and 
vecapy a space between the smaller eud parts and the larger ce ntral purts 
of tre vessel. About one-had .f the propelicrs only is immersed, and they 
are constructed similar to and operate like the prope:lers descr bed in the 
specification abo-e referred to. By this means a greater amount of pro- 
peliing surface of blades, or an equal amount of propelling surface, cau be 
obtamed with less draught of water than by a single pro. eller, as de c 
in the specification of the pate t above mento-ed The inventiun likewise 
c usi-ts in the combinaton of two ;.opellers (as described with the 
spindle shaped hull. The engines for pro, elling the wheels or propellers 
are placed in the central compartment or vessel between the propellers, 
In some cases the prope'liers are placed upou one shaft ¢ am.ou to both, 
ant actuated by the same engines simultaneous y. In other case. the pro- 
pellers are puccd upon separate shafts, and are actuated by sevara.e 
eugives. s» that the propeliers way be driven in the same directiva, or in 
ditierent drections, By this means the vessel would be tarued uyon its 
ce .tre by ca in, the propellers to rotate in opposite directions, and one or 
both prope:lers uy be used as req sired, 

1572. W. L. and T. Wivans, Balt more, U_S., “ Construction or arrangement 
of the working parts of engines for actuating the propell ng shafts of 
steam. vestels ""— Dated 2nd Jane, 1863. 

The patentees claim the construction of a steam engine in combination 
with the propel! halt of steam-ve-s ls with the cylinders place below 
the propetlng sheft, and the propelling shaft mounted on a suitable bear- 
it g or + earings on the cylinder cover, or on frames attached to the ey!inders, 
with the propelling shaft lying between two or wore piston rods, and with 
the cranks of the propel er shaft working down alongside .f the cylinder or 
cylinders fur the pur p: se set forth, 
16v0 T. UaGE, Adelphi terrace, London, “ Horse-shoes.”—Dated th June, 

13863. 













In carrying out this invention the patentee makes horse-shoes of wood, 
guta-percha, india-rubber, or other svitabl: elastic material, and some- 
what in the usual form, or in the form of a plate, covering the whole of the 
sole of the hoof, or it way ve leaving a part and frog uveovered. In these 
elastic shoes be fits and fixes poiuts of iron or otter metal, 80 as to pidject 
below the surfac: of the elastic material, affording good hold and bearing 
to the horse's ioo°, ‘The elustio waterial, alchough net tended to be the 
wearing surface, vet should possess great Loughnens aud wearing properties, 
as in parts it may have actual contact wich the grouud, Tnis eia-tic 
material of th stiwe is privepally iu endea to imterpose elastic maverial 
between the hard-weiring surface an. the hoof of the animal, and to aff rd 
a vehicie for the attachment of the wearing surface. The wesring po.uts 
may be, say, half on inch square or rouud, and tapering to a dull point 
beiow, and either 8 t in close proximity to each other in the @:astic mate- 
rial or apsrt; or metal bars across tue foot muy be used in lew of studs, 
In either case he preters presen ing a mixed -urtage of sule to effect contact 
with che ground. ‘The india-rubber, wood, or ovher elastic material ot the 
show, he secures to the hoof by means of marine gluc, or other suitable 
cement, in all vases preseuting a brva ier surface of contact with the hoof 
tha» is usual in horse-shoes, In uddition to the cement be sometimes adds 
two or three nails for greater security, or it may be +crews, like those used 
in wood, the heads being well countersunk in this elastic material. He also 
»pplies clips vo retain the elastic material in position, as usually applied to 
hor-e-shoes ; or such clips may be i+ the metal wearing vars, and bth keep 
themsclyves aud the elastic medium in posicion. 





Ciass 3.—FABRICS. 
Including Machinery and Mechunical Operations connected with Pre- 
paring, Manufucturing, Printing, Dyeing, and Dressing Fabrics, $c. 


June, 1808 . ; 
Th.s invention consists in applying to the warps two separate size mix- 
tures, one being culd and the vther hot; or, instead of ove of the size 
mixtures being used hot or cold, water or sieam may be employed asa 
moistening ageut. The warps in some cases may, in additiun, be passed 
between rollers supplied with a lubricating matter, such as a mixture of 
tallow and starch. 
1500. J. Boorn, Halifax, “* Winding machines.”— Dated 20th June, 1863. 
This invention has special reference to the winding machines known ag 

Willis and Cheli’s patent, and its object is to dispense with the bobvins now 

used, substituting cops therefor, For this purpose the inventor uses @ cir- 

culur spindle tapered in the upper part, instead of the ordinary paraiiel 
ove, the low:r part having a flat or square adapted to the hole of the driving 
pulley.—Not proveeved with, 

1577. J. Evus Nand A. Koosrson, Bury, “ Jmprovements in slubbing, in 
ternuciute, dud roving frames, in thvostlee Gud winding machines.” — 
Dared tard June, 1 0%. - 

Thi, mvenciv.. cannot be deseribed without reference to the drawings. 

1579. S. Rowi-sox, J. Priestiry, and J. Fou.ps, Bradford, ** Looms.” — 
D ted tod June iors. 

ibis mVenien reaies to means of working or op rating the healds or 
heddies of looms, aud the objec: of the patente.s is Lo simprify or to render 
less Colmpricates Lie apparatus by which the operation bs effected, and at the 

Sime Lime Use Ure accuracy OF certainty vi action, These luprovene nts 

consist i dispensing with ail the bed. Jes and tre.ding tappets, Jachs, Jack 

rods, avd halt woous ordinarily ew ployed ; also the low shalt aud ihe gearing 
thereto, a8 Now employed tor this purpose ; and, in-tead of these parts or 
apparatus, they employ @ rocking shalt supputted in brackets or fixings to 
the top raiiof cbe loom, On one end of tunis shaft is fixes an arm or .ever 
conu cid by a rod to an eccentric stud wheel or crank arm fixed n the 
crank shaft, by which motion is ¢ wmunwatkd tv the said rocking shait 
when the joom is im action. Teo other erm are fixed on the raid shaft 
projccting over the bealus or heddie, ty which are suspended sifting bars or 
sliding plates, which are capable of being raised and lowered tuereby, and 

uideu by suitable framing. A hooked rod is attached to each end of each 
feat of healds or heddles, and is actuated by @ spring, so as to be of 
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Fes. 5, 1864. 








catching on the lifting bars when at liberty todo so, Needles with double 
eyes are en ployed \i.e. each needle having two eyes), and arranged in such 
& manner that the tw. hooked rods of one leaf of healds pass one through 
each eye, and are thereby actuated simu! ly. An ordinary Jacquard 
or pglag cylinder is employed for selecting and operating the needles, 
the cords or lags thereof being arrang+d, as usual, to produce the desired 
movement of the needles, so as to place any pair of the hooks out of con- 
tact with the lifting bars when required. The oscillatory motion of the 
cylinder is produced by means of a stud and friction roller on one of the 
lifting bars entering a slut of suitable form on the frame which su-pends 
the cyli der; and such motion is rendered inter. ittent thereby, and by 
means of a drop catch, wheieby time and ease is given in the changing of 
the hooked rods. 

1589. 8. KoowLes and R. Haywarp, Bury, Lancashire, “ Machinery for 

platting und mevsusing woven fabrics.”- Duted 28rd June, 1853. 

The pieces of fa ric ty be fulded or plaited are broughs over rails or 
rollers from the drying machive, or els where, by means of uwvable 
plaiters, and they are placed thereby in regular folds upon a fixed table. 
As the folds inc eae the pisiters and paris combined therewith gradu- 
aliy rise until a sufficient number of pieces are folde’; the plaiters and 
grip plates are then saised t» a convenient distance from the tabre by a 
lever, so as to allow the plaited piec’s to be removed. The machine is not 
limited to width, ard may te adapted to work with the drying machine, 
taking two or more pieces at the same time. 

1601. J. O. Matuigv, Paris, “ Twisting machines."—Dated 25th June, 





This invention cannot be described without reference to the drawings, 
608. A. TULPIN, Manchester, © Machmery for stretching and drying 
Sabiics."—A communicotion — Dated 2th June, 1305. 

This invention consist, First, in the construction of a hollow cylinder 
divided into any number of parts, instead of being iv one continuous 
circle, as they have hitherto been mde. Also in constructing the cylinder 
of narrow hollow segments, containing only a small quan ity of steam, 
the sides of which are firmly united by mea:s of iron stays, thus com)in- 
ing great strength with lightucss, aud e.abling the cylinder to stand a cou- 
siderable pres-ure of steam. Alsu in constracting these drying cylinders of 
continuous circle~, stayed in the manner above mentioned. The invention 
con. st-, Secondly, in the »pplication to the surface of this cylinder of two 
circ.es of ang e biackets, one of which is stationary, and the other adjust- 
able laterally, with a slight triction, made of sheet iron, iron, brass, or cast 
iron, to which needle points are fixed for holding the seivages of the fabrics 
to be dried. These »eedle points are placed at two different heights, of 
which the lower is very narrow, to avoid the inconvenience «f the projection 
above the surface of the cylinder, which would have raised the fabric above 
the surface of the cylinder and would retard the process of drying ; the 
needles are suldered to the thin part of the angle bracset, to increase their 
strength. The invention c msists, Thirdly, in the application to the cylin- 
der of a simple movement, acting instantaneously and simultaneously on 
the whole clicumference of the movable angle bracket, for the needle 
points to vary ut pleasure the distance from the first angle bracket, in order 
to maintain the fabsic to be dried well stretched, whatever may be its 
width. The inven:ion consists, Fourthiy, in the distribution of steam to 
each segment of the drying cylinder, and also in the discharge of the water 
of condensation by pipes, the whole being counected by metallic joints, 
These latter pipes terminate at o.e side of the axle by valve~, which are 
cloed during one-half revolution of the cylinder, thus preventing 
the water of condensation desc nding from the upper to the lower seg- 
ments, The invention consists, F-fthly, in the application to the front of 
the drying cylinder of an melined stretching apparatus, with endiess 
chains, of any »uitable length, in order to prepare or stretch the fabric vo 
the required width, and deliver it continuously to the needle points on the 
cylinder, where they are dried without contracting in width. 








Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 
842. M. Henry, Fleet-street, London, ** Decorticating grain and seeds."—A 
communication. - Dat. d loth June, 18.3. 

The vvject of the First part of this invention is the decortication of 
grain ad seeds by chemical means. Many sorts of graiu, and especially 
cereals, contain au episperm, an epivarp, and an endecarp; other-, as rice 
and ba ley, also contain a busk or boll. Now, according to this invention, 
decortication is effected by means of concentrated acids, and concentrated 
caustic aikul es, but the agent especially recommended for the purpose is 
su phuric acid of she streng h of from 20 deg. to 40 deg. Baumé, preverring 
about 35 dey, Baumé. By this means the episperm, with or without the 
husk o boil, is separated without beimg carboui-ed, and wi hout injury to 
the epicurp and endecarp, and after being well washed, it, with or without 
the .usk or boil, may be received or col ected in a fibrous condition on 
cloths or Other rewivers, and used in the manufacture of paper. For 
wheul, barley, rice, and other cereals 1) to £0 per cent. acid at 35 dey., 
employed urder gentile heat, is recommended. The acid solutions or spent 
liquors, after baving been used, may be washed and restored to their pie- 
Vivus strength, say abuut 85 dey., by adding acid of a strenzth of about 
66 deg. Baumé. The liquors uscd in the decorticating process may be 
apphed in the manufacture of the sulphates of iron and Zine es. ecially 
with the residue from the castings of iron and zine ~ Not proceeded with. 

643. T. Smitu, T. Moore, and Mojor MURRELL, Leeds, ** Construction of reels 
comred with silk or other suitubie material used us machines fur the pur- 
pose of uressing flour.” — Dated tuth June, 1863, 

In carrying oul these improvements the patenvees fix the reel of the ma- 
chine ordinarily empioyed in such a manner that one or both ends may be 
raised or lowered, when either in or out of motion, by means of sc: ews, or 
other mechanical equivalents, as described, It is usual in the ordinary 
kind pf siik machines to appiy what are termed rappers or beaters, which 
ae smal p eces of hard wood or metal made to slide on the arms that sup- 
port the outer rails of the recl, which are fixed to the shaft of the same as 
the rel revolve- ; when the arms are upright, these beaters fail on the shaft 
or axis, and when the arms are downward the beaters fall on the rai s of the 
reei «ni g ve a blow to the rais, und cause a vibiavion on the same, which 
being communicated to the silk causes the flour to puss more radily through 
the meshes of thesiik ‘This action is only required in these machines when 
the meal is dam), or in humid weather; but when the meal is dry, and the 
temperature of the air is high, the-e beaters are not required. The im- 
provement in this case co: sists in applying mechanical arrangements to put 
these rappers or beaters in motion, or to suspend their entire action, or any 
number of them when required, without removing the silk. A Third im- 
provement consists in fixing on the inside of the bars or rails of the wheeis 
a metallic wire fringe or comb, the object being thet, as the reel revuives 
and the metul fally round the inside ot the reel through the fringe or comb, 
in so passing through the said fringe the flour is more effectually scraped 
or rubbed off, the fan or pollard which are thereby deprived of the flour 
adhering to them. 

1561. J. Sainty, Burnham Market, Norfolt, ‘‘ Turnip cutter."—Dated 22nd 
June, 1863, 

This invention is performed by placing a front plate in such a position 
that « sufficiently large op: ving is left at the top (where the turnips and 
other like agricultural produce enter) and gradually decreases tii] the front 
plate and the knives or cutters, fixed on to a revolving drum, nearly 
touch. The turnips or other like produce are fed in trom a hopper placed 
at the top of the machine, and pass down between the front plate and the 
knives or cutters on the revolving drum. As piece after piece is cut off by 
the drum knives or cutters, the turnip gradually slides cown the incline 
till ii reaches the narrowest part of the opeuing, where asliding plate is 
passed through the front plate, so as to prevent the small piece lett slipping 
through, which, as the knives revolve, is finally cut in two This sliding 
plate is actuated by a thumb screw, +o that, as the part which comes in 
contact with the turmp wears away, it is only necessary to turn the screw, 
= plate is instantiy returned to its normal position. —Not proceeded 
with. 








1574. C. T. Bure@rss, Gower-street, London, “ Reaping machines."—Dated 
22nd June, 1363. 

In the specification of a patent granted to Mr. R. A. Brooman, dated 18th 
November, 1801 (No. 2806), a methed is described of discharging the cut 
crop from the platform of a reaping machine by means of the reel which is 
employed to Jay the standing crop into the teeth of the cutters. One of 
the aruis of the reel is for this purpose so arran.ed that, when the beater or 
board at its lowest end is close to the surface of the platform, that is to 
say, When the arm is vertically or nearly verticlly under the shaft, it stops 
revolving therewith, and itseif turns partially round about a vertical axis, 
in the course of which motion the beater sweeps the cut crop off the plat- 
form ; the a m then returns to its original postion, as respects the shaft, 
with which itthen aguin revolves for a time as if fixed upon it. According 
to this invention the patent. e arranges the parts in such a mauner that this 
action of the clearing beater can be arrested at will, so that, when desired, 
it can for a time be made to act only like one of the other or ordinary 
beaters, revolving continually with the shaft, and acting only to lay the 
standing crop into the cutters, The power of stopping for a time the 
delivery of the crop from the platform is very useful in reaping fields in 
which the crop is thin in places, as then a sufficient quantity to make a 
proper sized sheaf or bundle may be accumulated on the platform before the 
discharge is allowed to take place, He also produces the compound motion 
in @ more convenient and simple manner than heretofore. Me mounts on 
the shafi of the reel, and near oue end of it, atube which is avle to turn 
freely. Uv this tuve be mounts a short axis at right a gies with the shaft 
of the rec], aud on this short axis is fixed the arm of the clearing beater, 
which is suitably countirponed, On tie tube is alo mountkd a spring 


catch, the cudot Wich rests vu a flange flaed ou to the shaft of the reel 5 this 
flange is notched, and sv long as the clearing beater arm is revolving wita 


the reel, the end of the spring catch lays in this notch ; but when the time 
comes for the beaterto mate its clearing motion,an inclined stop, carried by 
its frame, is caused first to lift the spring catch out of the no ch, and t en 
to hold and stop it, so as to :etvin the tube while the shaft of the reel con- 
tinues to revolve ; the arm i» then caused to rotate partially by a counect- 
ing rod, which links an arm on the shaft of the reel witi the arm of the 
clearing beater. When the beater arin has completed its partial rotation, a 
cam on the shaft of the reel moves the inclined stop ont of the way, and 
then the shaft of the reel continues to revelve, the c earing beater with its 
arm assume their original position-, their own weight tendiig to cause t em 
to do so, and the spring catch immediately falls again into its notch, where 
it remains until it is again lifted by the inclined stop as before, and so the 
action continues. The inclined stop is furnished with a spring of sufficient 
strength to keep it in its place, but this yielis when the cam acts upon it. 
In order to stop th action of the chaning beater, when desired, a treddle 
is provided which the driver can work with his foot; this. by means of a 
connecting rod when it is depres ed. raises the inclined stop out of th- way, 
and the clearing beater works throughout the whole revolution as if it were 
tixed on the shaft of the re! 

1007. J. Heap end H. Brixsmrad I[pswich, ‘* Machinery applicable to 

thrashing machines.’— Dated 2sth June, 1563. 

The First object of this invention is to apply to thrashing machines 
mechanism suitable to bruise, cut, and tear the straw in such manner that 
it may be divided iuto short lengihs, and rendered soft and supple, and 
more suitable to be masticated by animals than it is when merely re tuced 
(in its original hard state) t. short lengths by means «f chaff cuvvers. In 
combining such descriptions of mechanism wit thrashing machines the 
inventors prefer fixing the same so that the straw is received into the 
hopper at tre upper part of the box or case as it falis from the straw shaker 
of a thrashing machine; but this may 'e varied. The Second part: f this 
invention is to combine apparatus for cutting and bruixing straw to be used 
in combination with or s-parate from thrashing machine-, aud such ay pa- 
ratus or mechanism coi:sixts of one or more rollers or cylinders having 
biades, kvives, or projections fixed at suitable intervals, which blades, 
knives, or projection. (when the rollers or cylinders are caused to rotate) 
pass between similar blades, knives, or projections suitably fixed to the 
interior of a box or case enclosing the rollers or cylinders, ‘The upper part 
of the box or case terminates in a hopper or receiver for the straw to be 
operate 1 upon. Wne : using two or more rollers or cylinders, they are placed 
at such a distance apart that the blades, knives, or projections of one roller 
or cylinder shal! pass between and act against the biades, knives, or projec- 
tions of the ro ler or cylinder next to it, in the same manner as they act 
against the blades, knives, ur projectious fixed to the inside of the box or 
case.—Not proceeded with. 


Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipety 
and House Fittings, Warming, Ventilating, §c. 
1548. P. Fassio, Nisnes, Fra ce, “ Connecting severul fire-places with fire 
chimney.” — Dated 20:h June, 18: 3. 

This invention consists in the employment of a main shaft or pipe of 
brick or other suitable material leading from the cellar to above the roofof 
a house, and which will receive in its passage the smoke of ali the tire-plac ‘s, 
no matter their numb_ror on what door they are placed. The tire-plaves 
shuld be situated in line the one above the other. ‘this shaft or pipe 
having passed above the rovf will enter an apparatus intended to assist the 
escape of the smoke. ‘The said apparatus will have elzbt openings from 
above, and f ur beneath, placed at each corner, the ceutre forming ares: 1- 
voir in which will arrive the sinoke, and trom whence it will be drawn by 
the openings in question.—WNot proceeded with. 


Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 
1565. W. Sneuu, Clyements’-inn, Strand, London, ** Arrow shayed projectiles, 
de" —Dated 2ind June, 1863 

This invention consists in the use of an afrow-shaped projectile with a 
head fixed to a long rod, and wh.ch is discharged fiom a cannon bored 
through the breech in such a maunr that the arrow rod or sh ft passes 
th ough the end of the cauno , aud thus keeps the hole through the breech 
closed, as if with a valve, up tou the mument wheu the arrow head leaves 
the cannon, 

1581. R. A. Brooman, Fleet-street, London, ‘‘ Breech-loadiny arms.”—A 
communication,— Dated 23rd June, 1363. 

This inveniion consists in forging in a p ece with, or iu securing on to 
the rear of, the barrels of fire-arms a breech chamber made to contain a 
cylind: ical charg: holder for receiving an oruinary cartridge. An aperture 
at top allows of the insertion of the charge mo the holder; a bu ton 
moving in a slot, and convectd to the charge huider, is drawn forward in 
the sot, closes the aperture, aud brings the cariridge ina line with the b re 
of the arm. The back of the breech chamber is divided by a saw cut or other- 
Wise, anda bolt ylainat top and threaded at bottom unites the parts so divined. 
A tail lever is fixed to ihe bo t, and lies on the top of the stock. By turn ng 
this lever from left to right the parts are separated aul the charge 
holder 1s easily moved in the breech chamber, After a charge ba- been 
inserted and been moved by the botto.u int» #@ line with (he bure, the lever 
is turned back, the divided parts of the chamber are brought foreib y 
together, and the breech rendered ges tight. 

1585. E. Brooks, Birmingham, ** Breech-loading flre-arms.”—Dated 23rd 
June, le63. 

This 1mvention has referenve to breech-loading fire arms in which the 
breech ends of the barrels are opencd and closed by the barrels sliding 
longitudinally on the body, the barrels being incapabie of motion in a 
vertical plane. ‘The barrels are moved from the break off to uncover their 
breech ends for loading, aud held agai..st the break off tur the discharge. 
Uhe improvements iu breech-loading fire-arms of the kind described con-ist, 
as hereinafter expluiced, in counecung the sliding barrel or barrels to the 
body of the fire-arm i. a simpler and more eff ctual manner than we 
ordinary me:hod, and also im locking and tixing the burrel or barreis to the 
body more securely than by the ordinary wetuod. the improvemen:s in 
connection with a doubie barrelled tre arm are as follow:—The patentee 
makes on the under sive of each of the barrels, near the breech end, one or 
more siuds, having heids, or between the barreis a rojection or rib, hav- 
ing a long stud on one point thereof In the upper side of the fure part of 
the stock two under cut slots are mave, the said slots Laving Opeuin.sa 
little larger than the heads of the studs on the under side of the barrels. 
By bringing the said studs opposite the openings in the si ts, dropping the 
said stuus therein, and shding the barre] towards the break off, tue heads 
of the studs engage with the under cut slots, and connect the barrels to the 
body, and prevent the barrels sisi. verticaly.from the suid body. When 
a long stud between the barrels is ured, Only one + nuer cut slot i. made in 
the body. A loop is made on the under side of the barrels, in which loup 
a bolt passed through the fore part of the fire-arm works, and timits the 
s'iding motion of the barrels on the body. By withdrawing the s»id bolt, 
and moving the barrels until the stud or studs on their under side come 

pposite the of gs in the slots in the fore part, the said barrels can 
readily be lifted from the said fore part. The patente makes the ends of 














taining sulphurets, and producing therefrom hydrosulp!ite of soda, sul- 


phite of soda, and sulphie of lime. The inventor takes soda waste or 
other sulphurets, wh ch may be first exposed to the air sufficiently long to 
be partly oxidised, or may be used without any exposure to th atmo- 
sphere ; and he treats it with water of various degrees o° heat, preferring 
a toiling heat, and to the solution obtained he adds sulphite of soda, and 
-btains, after digesting a suitable time, hyposu!phite of soda in solution, 
and sulphite of lime as a precipitate. He ob’ ainssul, hi'e of soda by the 
following method : — He takes soda waste, or other sulph rets which have 
been exposed sufficiently long to the atmo-phere to be converted, or partly 
converted, into sulphites, he digests them with a solution of carbonate of 
soda, and he obtains sulphite of soda, which may De applied as above, or 
crystallised and used for commercial purpo-es. — Vt procee ‘e+ with 

1047. A. A Cron, Coleman street Lomdon, “ Materia’s to be used in the 

purification of gas for illeminaations.”— Dated 2nd July. 18 

Tris invention relates tou combicing neutral saits, or sats as nearly 
neutral as convenient, with wood s wdust or oshers ight'y ab orb nt or 
¢ llular matter, such salts being »n a concentrated torm, btained by 
evaporation thereof at a hich temperature and the combination witn the 
other matters being effete! generally wien the salt is at such high tempe- 
rature, and employing such mixture afer it has been allowed to cool in 
purifying ap »ratus for tue purificwion of gas. 

1648. K. Luoyp, Wellsst eet, St. Murylehone, London, “ Waterproofing, 
softe.ing, and preserving all kinds of leather, dc.” - Da'ed 2nd July, 
1s6 5. 

This composition or mixture is composed of —castor oil, eight parts or 
p unds ; boiled! linse d vil one part or pond ; beeswax, one part or pound; 
fir balsaia, one cighth of a part or pound; tannic acid, one-sixteenth ofa 
part or pound, or in such other proportion< as may he suitable to the kind 
of leather to which the composition has to be applied. 


CLass 9.—ELECTRICTTY. 
Including Electric, Magnetic. and E’ectro-Mugnetic Apparatus, Elec< 
trical Apparatus, Galvanic Batteries, §e. 
1596. A. F. Brag, Leeds ‘* Apparctus for actuating domestic bells and other 
signals by the electric current.” — Dated 24th June, 1863. 

In these improvements the electric current, bemg put into action by 
** touch,” in the usual way, traverses an electro-magnet, and causes it to 
attract an armature and withdraw adetent. Whereupon, an arm or lever 
falls, by its own gravity or the impulse of a spr ng, from a nearly vertical 
to a horizontal posiuion, aud by that, or any other remarkable change of 
position, cunveys a conspicuous indication of the place or person wh nce 
the call, of which notice is at the same time given by a bell or other signal, 
has proceeded. ° 











THE IRON, COAL, AN) G#NERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tae Iron Trave: A Lul/: Prices Generally Firm: Rare Excep- 
tions—Raitway Botts at Low Prices—Pia Iron: Prices Kept 
up — THe Bessemer Process ExrenpinG: Proposed Company in 
North Staffordshire — Vue iron ano Coat ‘leaves or Noxta 
Srarrorpswire: Orders R-ceding—KivaL Workmen's Untoxa— 
Poppers oN Statke aT Crewe—lne Coat I'rave: Continued 
Brisk Demand: Monmouthshire Advancing Prices —Successrct Exp: 
OF THE BrapLey Stxtke: Otley Colliers Advanced—OTLEY MINING 
Irems — ‘!'He GENERAL AND MANUFACTURING TRADES: Aclivity— 
Tue Narens’ Srrike ano THE Nattexs’ Wonk — MEETING OF 
Bankixe Companies —‘IHe BreminchaM GiuN ‘TRADE—INFRINGE-- 
MENT OF A Patent—Messrs ScHOLEFIELD AND BaiGeT AND THE 
BixwinguaM CHaMBer OF ComMerce Meeti:G—Puices or EARTHEN-: 
WARE ADVANCED — 1 He Corrun Rade IN NoxtH WakWICKsHiRE— 
‘Vue Coventry Cotton [xaps—Distxict ttaiuway Bitts—Raitway 
ComPensaTiON Case. 

Tere is now a lull in the iron trade. Specifications are being: 
again held back, and new orders are vot coming in. Makers are, 
however, busy on orders before received, and if ovly evougb coal 
could be got, 30 per ceut. more iron might be made. A desire is 
beiug expressed aud also acted upon with a view to bring down 
prices. We are assured that there are merchants both in Loudon: 
and alsoin Liverpool, whohave many orders on their books that they 
might give out if they did not think that by holdivg them a little 
lunger makers of iron will so greatly require them that they will. 
soou be willing to quote lower prices. lt is said that such cus- 
tomers would be satisfied with # reduction of only 5s. a ton, but. 
even to that extent the trade will not cousent to give way, for the 
conviction is still strung that so soon as the shipping orders 
come in, all the fresh orders that may be required will. 
be offered by customers. A case or two has at the same time been 
reported to us, iu which sheets have beev vb.aiued uuder the list 
rates in the past few days. But the second class bou-es have, for’ 
some time past, been as firm at list rates as have been the houses 
that are iu a differeut positivn, aud evev in cases in which makers 
have possessed good stocks of pigs, that were bough: at low prices,. 
buyers entering the market receutly have Lad tu give such makers. 
rates fouuded upon the higher quotations fur pig iron. The: 
“underselling,” as it is termed, must therefore be understood as: 
most exceptional. Still it is a fact that in such h- avy iron goods as 
railway spikes and bolts, customers are getting the beuefit of pur-- 
chases at low prices of bars by the makers of such goods These 
articles are vow being sold at as low as £1 a tou under the pcer 
that would rule if they were charged for according to the scvle of 
prices for bar iron now current. “ Uuless we made such a rsduc- 
tiou,” remarked a maker of these gouds te us oun Wednesday,.‘* we 
should not be able to get an order ” 

Pigs are still tirm, but some few parcels held in second. hands 
might be bought at a little reduction in cases iu which holders.are a 
litile timid in regard to the prospects of the future. 

Some time ago we anuouuced that the Bessemer process was about: 
to be commenced by a firm of lupg standiug in Suuth Staffordshire 
for the manufacture of steel-irou, to be used chiefly in railway work,. 
and now a company is iu course of formation with a capital of 
£200,000 for the parpose of developing au extensive tract of minerals 
in North Staffordshire for carrying out the manufacture of Bessemer 
steel, and for the rolling of finished iron. Arrangements have 
already been made with Messrs. Bessemer and Co., for the required 
license for the use of his principle. 








the barrels which enzage with the brevk off comical extervaliy, and he 
make; circular depressions in the break off suitable to receive the conical 
ends of the barrels. By sliding the barrels home against the break off, the 
conical projections enter the recesses in the break off, and assist in holding 


of gas at the breech. The barrels may either be moved from or towards 
the break off by hand, or by means of a rack and pinion. 


CLass 7.—FURNITURE ANI) CLOTHING.—None. 





Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, ge. 

1587. F. Feicutinerr, Cumberland-street, London, ** Manufacture of paper 

applicable sor hemnrhoidal complaints.” —Dated 23rd June, 1863. 

For the purposes of this invention clean and pure pulp is combined with 
the foliowiwg ingredients, viz., willow bark, china bark, and gail nuts, 
These ingredieuts are boiled im soft water, and the extract is separated by 
filtration through an or.inary bag filter, or otherwise. ‘The extract is 
mixed with papermakers’ pulp, ava paper is made therefrom in the odi- 
hary manner, but without any size. Paper thus made will be touund very 


the affec.ed parts.— Not proceeded with. 


* June, 1803. 

The essence of this invention consists in adding to melted iron or steel, 
obtained from melted pig ircn, or cast iron decarbonised by the pneumatic 
process, a mixture of melted speigel eisen With melted hematite pig iron, 
or Swedish charcoal pig iron, or other pure pig iron, from hematiue iron 
ores; or iu adding the said speigel ein and hewatite or charcoal 
big iron separately, in order to improve the quality of the said pneu- 
matised iron or steel, aud to economuse the manufacture of the said iren or 
steel. 

1658. R. C. Chapuam, Walker, Northum/erland, ** Manufacture of h. posul- 
phite of soda, sulphite of sowa, and sulpiite of lime.”- Dated let July, 
18v3. 





This invention consists in treating soda wasie or other substances con- 


the barrels tirmly to tue body during uischarge, and also prevent the escape | 


cleansing, and, at the same time, i- C lculated to relieve pain, and strengthen 


1602. R. Musuxt, Coleford, * Manvysucture of iron and stecl."—Dated 25th | 


In North Staffordshire the recent advances in the prices of irou 
and coal have produced a reaction among buyers. Tbe manufac- 
| turers of finished iron are fully on, but new orders are fewer than 
they have been for some time past. The high prices and the 
increased production of ironstone cause buyers to hold back, and 
| sellers are at present in the majority. In pig iron both buyers and 
| sellers bave concluded their contracts for the current quarter, and 
| there is therefore little doing in respect of this metal. The advances 
| in the prices of coal have caused great dissatisfaction amovg con- 
sumers who buy only as they waut, and consequently the late brisk 
| 
| 


; demand has been checked. 
The puddlers of Crewe are still on strike for an advance of 3s. & 
| ton, which will bring their rate of wages up to Lls. 6d. a ton. 
Recently a deputation of the men waited upon the managers, and 
| were offered Ils. a ton. They refused the offer on the ground that 
| they were entitled to the rise which, by the three several advances 
| of ‘a shilling a ton, has been given to the puddlers geuerally. 
| Hitherto the men have received little assistance from South Stafford- 
shire, but now they say they have been promised larger support. 

1 here appears to be a little rivalry between the two unions formed 
for the beuetit of the puddlers and the milimen. One of the mill- 
men, in writing lately 1o a Birmivgham uewspaper, says that the 
code of laws by which the Millmen’s Union is governed is far supe- 
| rior to that which regulates the Puddlers’ Association. He is, be: 
says, persuaded that nv well-informed millman will remain long in 
the Puddlers’ Union, and heuce, he adds, the number of those who: 
are withdrawing every week and joining the Millmen’s Association: 
is large. : 

Ironmasters are now able to procure a regular supply of coal with: 
a little, and only a little, more ease than heretoiure. Still, bow- 
ever, the demand for thick coal aud lumps is very active, though 
fine slack does not meet with so ready a sale. Prices are fully 
maintained, aud it is thought that as yet they are not likely to 
recede. Labour is in good request. 7 

The coiliers are securing the advantages incidental to their 
decreasing number, and their increased combination. As will be 
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seen detailed below, the men working in the Bradley or thick-and 
thin district, have bad a further advance of 3d. a day conceded by 
their masters, making their wages 3s. 6d. aday On Wednesday, 
some men working in the thin-coal district, exclusively obtaine |, 
after a strike of two days, the same concession. The advance must 
now become general throughout the Wolverhampton district. 

he Monmouthshire house coal proprietors have advanced prices 
1s ator, and the colliers are receiving a proportionate rise. The 
daily-increasing demand, and the application of the men for an 
advance of wages have been the chief causes of this resolution. Red 
ash, fo b, is vow quoted at from 10s, to 10s. 6d. in Newport; and 
from the scarcity of hands and other circumstances it is thought 
that a further increase in price may shortly be expected. 

The miners at the Bradley Colliery (near Bilston), of Messrs. G. 
B. Thorneycroft and Co., ironmasters, of Wolverhampton, after a 
strike of five weeks for a rise of 6d. a day, to make their wages 
$s. 6d. a day. have, at length, obtained the advance. The advance 
originally offered by the masters was 3d. aday. The men of the 
Westbrumwich district have long received 6d. a day more thau their 
brethren in the Wolverhampton district; aud it is stated to be the 
object of the uvion to reduce the difference as much as possible. 
With the advance secured by the men of the Bradley Colliery, 
where thick and thin coal are worked together iu the same field, 
they are even now getting 3d. a day less than the Westbromwich 
men; but to this they do not object In that part of the Wolver- 
hampton district where thin coal only is worked the wages of the 
men will still be 3s. 31. aday. It is understood that the uniouists 
will take steps to bave all the miuers of the Wolverhampton district 
put ona level with the Bradley men. ‘There are said to be 300,000 
members in the Natioual Union, and the men out receive from 
10s. to 14s. a week. The Bradley men have accepted the con- 
cession of their masters with a formal vote of thanks. 

A few days ago the colliers at Blaina, near Newport, struck 
work, in consequence of alleged unfairness in the weighing of the 
coal. The result was that the blast had to be taken off the furnaces 
for sixteen hours, which was a loss to the proprietors, Messrs, 
Levick and Simpson, of about £1,000. Several of the colliers have 
been taken before the magistrates. The attitude of the men ip 
other parts of the country causes much disquietude. 

A decision interesting to colliery proprietors was given at the 
Madeley (Shropshire) County Court a few days ago. Shortly before 
the butties of the Lillesbail pit had required two miners to work 
twelve instead of ten hours a day. They refused to do so, and were 
dismissed. One of them nuw sought to recover his wages. The 
judge ruled that the butties should have given fourteen days’ notice 
to the men before enforcing the additional two hours aday, and gave 
a verdict for the plaintiff 

The conviction by the Wolverhampton magistrates in November, 
1860, of Hanly, the coutractor, for having allowed two women to 
assist in drawing men up the shaft of the Stow Heath Colliery, near 
Wolverhampton, has been quashed; on appeal in the Court of 
Queen’s Bench, on the ground that there was nu proof of acquiescing 
knowledge, on the part of the defendant. 

On Friday Mr. Staveley Hill appeared at the Bail Court in Lon- 
don to show cause aguinst a rule which bad been obtained for a 
certiorari to bring up the coroner’s inquisition to be quashed in the 
late case in which a verdict of manslaughter was returned against 
Mr. Mills and his foreman, in respect of an explosion at Darlaston 
Green Colliery. 1t was shown, however, that the inquisition, in 
omitting to charge a felony, was bad upon the face of it, and the 
ju ge, remarkiug that it must be quashed some time or other, 
grauted a rule absolute. 

In the Birmingham district manufacturers have still plenty to do 
The books of most of the makers teem with orders, and any immediate 
decline in the present brisk trade cannot, therefore, be possible. The 
brassfounders are driving an active busipvess ; the eiectro- laters are 
well at work; the metallic bedstead makers and metal rollers are in 
a similar position; and wire drawiug, in every department, is in 
constant operation. Material is in large demand. Not many foreign 
orders have come to hand. 

To the state of the Wolveriampton trades a description applies 
mucb the sawe as that given of the Birmingham branches. Alike 
in the town itself, aud in the suburban towns, the leading character- 
istic is briskness. This, in part, is the result of a recent quickening 
in the flow of orders The edge-tool makers, in one department, are 
profiling by large foreign orders for picks; and in other depart- 
ments tuo they are by no means idle. The japanuers report a little 
quietude; but the tin-plate workers are more active, and the luck- 
smiths are busier still. ‘he new lines now being constructed in 
different parts of the world have created a good demand for railway 
fittings, aud thuse which have been projected will doubtless serve 
to prevent any declive in that demand. Castings meet with a ready 
sale, and at the foundries work 1s plentiful. 

At West Brumwich the Lollow-ware moulders complain of no 
lack of orders ; aud the chainmakers have generally euough to do. 
The Walsall gas-filters make favourable reports, as also do the 
saddlers’ iroumongers. 

‘Ihe wailers are again moving for an advance in their wages. At 
a meeting of delegaies held last week at Old Hill, resvlutions 
were passed asking fur an advauce of 10 per cent. on all descrip- 
tions of nails, aud uule-s this demand is conceded a strike is threat- 
ened. Recently the Hales Owen Commitiee have appealed for 
support through the columus of a leadiug Birmingham paper. They 
say that the recent rapid advance in the prices of coal have made it 
impossible fur the nailers to continue at work upon their old rates. 
Now they say the uailer gets ouly 3s. 9d.aday for his hard work, aud 
if the additional 6d.aday demanded is couceded the difference which 
the concession would taake tu covsumers would be alwost inap- 
preciable. That horse-vail making is laborious work the committee 
eudeavour to prove by the following description ;—* The horse- 
Dail-maker’s hammer averages 3lb., and the average amouut of blows 
required to make a vail is from thirty-six tu thirty-eight, 60 that ia 
Making ove nail he must hft 112 Ib; cousequently in making a 
thouswud, which quantity is considered a fair day’s work, he bas 
lifted the enormous weight of 50 tons, aud that with the right hand 
ouly ; aud we must take into account tue gravity of the iron, which 
Is near aliied to that of steel, aud the reductivn that must take place 
in the rod to reduce it frum a proper size required to another size fit 
to drive into a horse's foot. For instance, a workman takes 151b, of 
rods 10 make a thousand of say 12ib. counter-suuk horse-nails 
(which is the weight allowed), the size will be 11-32, or a little less 
than 3°8. He must reduce that in every nail to 1 12th of an inch. 
For example, the 151b. of rods will measure (befure commenciug 
Work) 35tt. to 36ft., as the case may be, aud when tLe work is 
fiuished it will measure, iu the form of nails, fully 2u8i. 4in. So 
that a workman in doing ap ordinary day’s work bas drawn the irou 
173ft. or thereabouts, so that horse-nail making is all work, He 
Must work eight hours per day, aud draw the iron, as above stated, 
22ft. or thereabouts every hour, or over 4jiv. every minute. It will 
be seen the force required from the budy, shoulder, and arm, in 
order to accomplish such labour—hence the bent shuulder, the 
curved arm, the contracted muscles, &., which is almost invariably 
a horse-nail maker of fifty, who has followed it from bis 

a. 

The Wolverhampton and Staffordshire Banking Campany are 
proceeding with the liquidation of the overdrawn accounts, which 
Origiuated during the panic in the iron trade in 1857-8, At the 
abuual meeting, in February last, the amount of the clused accounts 
one at £54,052 Is. 6d. being a dimiuutiun of £16,434 1s. 2d. ; and 
| how stand at £78,414 19s. 5d., being a further diminution of 
- pw 12s. 1d.; and the directors thiuk that the whole amount 
yl ich they have been estimated, will be realised. The net pro- 

‘ of the last year amounted tu £13,506 1s. 7d.‘ The geueral trade 
th tue district,” says the report, presented at the annual meeting of 
the company, held ia Wolverhampton on Mouday last—“ is very 
siitisfactory, but it will be necessary to be prepared against the 
Pe: goo spirit of speculation, so apt to at.se in these times on the 
oo ,_ of prosperity, This cou.:deration {renders it in- 

nton all engaged in monetary trunsactions to act with great 








caution, and to discouraze that reckless spirit of overtrading which 
procuced such disastrous results in this district, six or seven years 
ago.” ‘The chairman alluded to the varied aspect which the iron 
trade had presented during the year—first bright, then dark and 
gloomy, and then bright again—aud described its present condition 
sound. The prospects of other manufacturing trades were also, he 
said, very favourable. : 

The report presented at the second annual general meeting of the 
Birmingham Jviut-Stock Bank (Limited), held on Mouday last, 
showed that the gross profits of the year were £23.515 L4s. 2d., and 
that the net profit was £13,562 4s. 5d. A dividend of 10 per cent 
and a bonus of 5s per share were declared.—The report presented 
at the first general meeting of the London, Birmingham, and South 
Staffordshire Banking Company, held on Tuesday, shows a net 
profit for the seven months, ending Dec. 31st, of £1,211 14s. 21., 
which amount it was resolved to carry forward to the profit and 
loss new account.—The report presented at the meeting of the 
Bilston District Bauking Company, held on the same day, showed 
@ vet profit upon the year of £7,517 Ls, od. 

It is stated that the dividend of the Midland Wagon Company 
will be at the rate of 12} per cent. per aunum for the half-year 
ending December last, aud that the accounts show a balance to be 
carried forward to the credit of the next half-year. 

The substance of a letter upon the gun-trade, published in a 
Birmingham paper by one who signed himself “ A Merchant,” we 
have already givev. Iu an auswer to that letter, which has also 
been published, it is suggested that the matter shall be freely dis- 
cussed by a conference of twelve, convisting of six contractors aud 
six workmen, and that the present dispute in the trade should be 
settled by arbitration. Speaking of the good profits which must 
have been realised in the trade at some time or other, the writer 
says:—“ When we look at the gun masters now and the gun 
masters a few years back, we found them at that time with a small 
house and shopping in town only, but now a gun master is not 
complete without his country mansion and carriage, also a large 
establishment in town. ‘hese remarks are only meant to apply to 
military contractors.” 

In the Rolls Court a short time since, Messrs, Chambers and 
Wright, stove, grate, and fender manufacturers, of Rotherham, 
sought to restrain a Mr. Critchley, who was formerly in partnership 
with them, aud who is now an ironfounder at Birmingham, from 
infringiug a patent granted to them, in the year 1857, for the sale 
of the stones known as the patent bivalve stones. The Master of 
the Rolls thought that Critchley had taken advantage of the 
plaintiffs’ pateut to improve upon it, and he granted an injunction 
to restrain him from doing this, and from selling any more stones 
which had the plaintiffs’ patent on them. 

Atthe Birmingham County Court a few days since, Mr. James, a 
gun, implement, aud pistol maker, of Pritchet-street, recovered 
compensation for false imprisonment to the amount of £30, from 
Mr. Woodward, foreman to Messrs. Aston, gun manufacturers, lown 
Hall Works, Edmund-street, Birmingham. In September, a 
number of pistols were stoleu from Messrs. Aston’s warehouse. Mr. 
James was suspected in connection with the theft, and on the 22nd 
of September, Woodward, with a peliceman, searched his house, and 
found a pattern pistol, which the former indentified as one of those 
stolen from his employers. Upon this he caused the arrest of 
James, who, after being kept in custody for a night and part of a 
day, and after being remanded on bail, was at length discharged by 
the magistrate; hence the present action. The case seems to have 
been somewhat aggravated by the fact that James told Woodward 
from whence be had got the pistol soon after he was arrested. 


Cousiderable interest was added to the half-yearly meeting of the 
Birmingham Chamber of Commerce yesterday week by the presence 
of Messrs. Scholefield and Bright, the borough members. In the 
course of his remarks Mr. Scholefield, referring to the Partnership 
Law Amendment Bill, said:—* I look upon that bill as a bill for the 
extension of freedom of trade—that is its characteri-tic. The bill 
provides that every man who advauces money as asleeping partner 
to a trading tirm shall tell the world how much he advances, so that 
iu this respect no ong can be deceived. If a man then deals with 
that firm, he trusts first of all the ostensible partners whose names 
would at the present be before the puvlic. Uuder the circumstances if 
aman advances £10,000 to A. B. and Co., andthe world knows nothing 
aboutit,and A.B.and Co. are apparently trading successfully, when 
suddenly they come to a stoppage, and it is found that they have no 
capital, and this mau C who has advanced £10,000, comes in for his 
share of the assets in repect of the money which he has advanced to 
the firm. ‘This bill is intended to show what is the extent of each 
partuer’s intere-t in the firm, aud under this bill he would have to 
declare his interest to the extent of £10,000, and vo more, With 
regard to the patent laws be said, * 1] confess I view with alarm the idea 
which some persous entertain of abolishing patents altogether. . . 

. « Lbave never yet seen what | consider to be a proper substi- 
tute for a patent, vor can [ see that either the public or the patentee 
would be bevetited by the abolitiou of patents.” Passing uext to 
the question of mariume law, the hon, member said: “My views 
are the came as | have before expressed on this subject, but the more 
I think of it the more U believe that if you do get rid of the existing 
state of the maritime law, the more you will expuse this country to 
luss of life on the part of the army and navy, although by that 
means, perlaps, you are protecting your property. 1 confess I 
thiuk that, if ever again we should be involved in war, 
we should protect the lives of our soldiers and sailors as 
much as the property of our mauufacturers.” Mr. Bright, 
in speaking of the prohibition of the export of arms from 
Singapore, said: “ It appears that you are allowed to export arms to 
China, if they are to be suld to thuse who are paitisaus or willing 
subjects of the ruling dynasty of China; but if they are to be ex- 
ported for the use of the rebels the Government interposes, aud 
preveuts the ex purtation. ° This is uot the principle which 
bas been applied with regard to trausactions iu America, vor gene- 
rally with regard to other countries; aud I do vot see why, upon 
any priuciple which the Government has adopted iu other cases, it 
should interfere with aud preveut the frée exportation of arms from 
Singapore, without reference to what party iu China they shall be 
sent to. Itis the business of the Chiuese Government to prevent 
that ex portation if it cau, but itis not the business of the Government 
of our country to prevent it” In regard to the abolition of 
the patent laws Mr. Bright differed from his colleague. He 
thought that the abolition of the Patent Laws would benefit both the 
public and inventors. Looking at the “jumble aud chavs,” called a 
law, which now regulated the granting of patents, there was, he 
thought, room for the most exteusive alteratious aud improvemenis 
in the department to which his atteution was then directed. © lu my 
opiuivn,” he continued, “patents are grauted in many cases for 
iusiguificant things, which are pot worth a thought, aud are iu 
most Cases a UUisance to the trades to which they are conuected. 
To my mind it would be a great improvement if there 
Were some previous examination of inventions that should 
decide whether an invention was worthy of a patent, and, if it was 
not, that it should be refused. Aud I think that in addition to the 
drawing which it is now necessary to deposit, there also should be 
an exact model of the invention furnished to the patent law 
authorities, so that in all time you could have an opportunity of 
looking at it, and so seeing the exact invention which the man 
invented, and the exact part of the invention for which the pateut 
aud the exclusive right was gravted to him, I believe the plan 
of models is the one adopted iu the United States of America, 1 do 
not kuow much of their law generally, but I believe it to be 
su; at all events, that to my mivd commeuds iteelf as a great 
improvement on the present system. For I think the present 
system of drawing specitications, which I say is a system ot fraud, 
to a great extent, ought to be abolished.” He spoke, he said, from 
experience, when he denounced the present law as scandalous, 
and worse than no law at all; in ninety-nine out of a hundred the 
decisions giveu in a court of law in proceedings for infringement 
of patents were as much the result of chauce as would the case if 
the contesting parties decided the question between them by a toss. 














He thought that the chamber had taken a very wise view of the 
maritime law question. Tbe report of the chamber on the matters 
referred to, which, of course, formed the burden of the two speeches 
mentioned above, we gave last week. 

On Monday last at Burslem the earthenware manufacturers of the 
Staffordshire potteries advanced the prices of their goods for home 
cousumption, upon the average from 5 to 7} per cevt., according to 
the classes of goods. The extent of the rise tu a few descriptions of 
goods not affected by this advauce will be determined upon in a 
week or two. ‘The increase in the prices of guods for foreign 
markets was announced a fortnight since. 

The committee appointed by the late meeting at Burslem, in con- 
nection with the employment of children in the potteries, have put 
themselves in communication with Mr. Grenfell, M.P. The Hauley 
Committee is also vigorously at work. It is thought that they now 
regard the Factory Act with less disfayvour than was recently the 


e. 

We find it stated that the cotton-trade may now bs considered 
fairly established in North Warwickshire. By the success which 
has attended the experimeuts of the Nuneaton Cotton Spinning aud 
Weaving Company, work has been given to most of the ribbou 
weavers who would otherwise bave had nothing todo; and this 
when as yet only ove half the machinery has been set in motion in 
the new factory at Nuneaton. The result of the six months’ working 
shows a profit of £1,376 15s. 4}d., and out of the nett sum of 
£1,511 1s. 84d., which the directors now hold, they have recom- 
mended a dividend ou the six mouths at the rate of 74 per cent. per 
avaum on all paid-up capital. The remaining £500 they pro- 
pose to carry to a reserve fuud. 

Ata recent annual meeting of the Coventry Cotton Company, the 
directors announced that the first lot of spindles had been put into 
operation, and they recommended a divided of four per cent. out of 
the iuterest paid by the lessee on the capital of the company. They 
also stated that the present war in America made the future of the 
society uncertain.—‘T'he report presented at the annual meeting of 
the Kidderminster Cotton Spinning Cumpany, held on Tuesday last, 
Showed that the whole of the company’s machinery was now in 
motion, and that the produce was equal in quality toany cotton epun 
in Lancashire. Tie balance sheet showed that, after paying all ex- 
penses, £28 12s. 4}d. remained to the credit of the working. The 
directors spoke hopefully of the future. Itis stated that avother 
mill will shortly be set agoiug in the town, 

The North Staffordshire Railway (Silverdale, Madeley, and 
Drayton) has been declared by the exammers to have co _ plied with 
the standing orders, but it will be opposed on its merits by the pro- 
moters of the Shrewsbury and Potieries Junction Railway. The 
North Staffordshire Railway (New Works) came before the exami- 
ners on Friday, when the petition, which was opposed, was post- 
poned. The ‘Tunstall Railway and the Newcastle Canal and North 
Staffordshire Railway have passed the examiners without opposition. 
The Shrewsbury and Potteries Junction Railway has been declared 
rot to have complied with the standing orders, the grounds of nov- 
compliauce being inaccuracies in the books of reference, It is 
anticipated, however, by the promoters, that the select committee on 
standing orders will allow the bill to proceed, so that this and the 
rival scheme of the North Staffordshire Company may be contested 
upon their merits. 

Ihe further hearing of the important railway compensation case, 
Barrs v. the Stourbridge Extension Kailway Company, has been 
coucluded, The matter is now lett in the hands of Mr. Kettle, the 
arbitrator. The heaving of the case has occupied nine days. The 
amouut sought by the claimants is £27,000, while the defendants’ 
*vitnesses assess the damage at £7,000. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 
(From our own Correspondent.) 

LiverPoon: Mersey Docks and Harbour Board; Mersey River Steam- 
boat Company: Sale of the Stores of the Great Lastern: West 
dnavt anu sacific Steamship Company: Railway Compensation 
Cuse—Lancasuike Distauss: The / ublic Works Act —Nowrugrn 
Marrers: New Hopper Burge for the Rwer Tyne Commissioners ; 
Exports from the Lyne: Trade Movements—State or ipapve: 
Leeds: Lancashire—Mascuester, Suerrierp, anp Lincoinsuire 
Raitway—Gakrston and Livexpoon Kaitway—Scortisa Tortcs : 
New /ronworks at Gartcosh: Clyde Shipbuilling: The Suoke Ques- 
tion at Glasgow ; Raiiway Movements—liiron Water Surry. 

Liverroo. is as usual fertile in topics. At the last meeting of the 

Mersey Docks and Hartour Board, Mr. Laird, M P., submitted the 

fullowing resolution, of which he had given notice: —* That the 

Works Committee. be requested to iustruct the eugiueer to prepare 

a plau of the land lying between the Victoria and Duke-street 

wharves, at Birkenhead, showing how it can be-t be appropriated 

for three docks adapted for the use of the steam or other trades, on 
the same priveiple as the ove lately completed out of the Huskisson 

Dock for the steam trade, the plan tu be accompanied by an approxi- 

mate estimate of the cost of the docks and sheds surrounding the same, 

also a statement of the quay and shed accommodation such docks will 
afford.’ He said the resvlution expressed pretty clearly what piaus 
and information he wanted, and he would ouly state then that those 
three docks on the piece of land iv question were coutemplated and 
plans were made of them in 1843, when the dock works were first pro- 
posed, aud in 1845 au application was made to Parliament by the dock 
company, and Parliamentary powers were agaiv obtaiued for three 
ducks on this piece of laud, Some time ago the Works Committee 
again considered how they could best approprinte that portion of the 
land. Mr. Hartley was asked to make plans, and be broughé up a plan 
describing three docks running north and south of the same descrip- 
tiou as be (Mr, Laird) now asked the board to give permission to the 
engineer ty make, sv that, in asking for the inturmation, he was only 
carryiug outan idea which appeared to have been contemplated from 
the ume the Birkeulead docks were first propo-ed, He really could 
hot suppose that tne Works Committee woul. object to the plaus being 
made; be thought they were bound tu get ali the information they 
could as tu how best to work the estate. He would, therefure, just 
move the resvlution of which he bad given notice Mr. Smith 
seconded the motiun, He looked upon the Mersey Dock Estate 
as @ great milch cow; the board itself was the cowkeeper, 
and they had two dairies, one on the Liverpool side 
of the water aud the other at Birkenhead, and he maiutained 
that it was the duty of the board to provide a regular 
supply of milk at both dairies for all customers, Mr. 

Busuell said it appeared tu him that Mr. Smith would carry 

the board much further mm this matter than the proposer of the 

motion, For bis owu part be did not understand from the terms of 

Mr. Laird’s motion that he had any purpose of proposing to 

the buard that these works should be tmmediately coustructed. 

At all events he had not told the buard sv, aud, therefore, it 

remained tu be seen herealter what steps Mr. Laird proposed 

to take, assuming that the board concurred in his motion, 

Mr. Shand said unless Mr. Laird intended tw push the work on 

immediately it would be injudicious, now that the hands of the 

engineer were so full with works on both sides of the river, to 
occupy his time in obtaining information aud preparing plans 
which might just as well be deferred to a future period, when the 
board intended tu take some practical action in the matter. Mr, 

Graves suid he thought the bowrd must quite appreciate the 

motives of Mr. Laird in bringing this question forward, He (Mr, 

Graves) could only reg: et it as indicating a new policy ip the shape 

of the foreshadowing of that which lay before them—a policy which 

he thought had beep too often uegiected in the management of the 
estate. He regarded the resolution entirely as oue of inquiry for 
iuformation as to the best means of making the large and important 
property on the other side of the river suitable for the trade which 
would ultimately settle there. Mr. Forwood and tie Chairman 
having made a few remarks, Mr. Boult said that they could 
not possibly undertake more works at Birkenhead at present. 
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The motion was agreed to. A report wassnbmitted by the engineer | for the week compared as follows with the corresponding periods of 


relative to the progress made in the construction of the corn ware- 
honses for Liverpool and Birkenherd. From this document it 
appeared that the operations are being successfully and satisfac- 
torily pursaed. On the Liverpool side the clearing away of old 
sheds an! buildings at the W:terloo and Victoria Docks had been 
pushed on rapidly, and the foundations of nearly the whole of the 
new dock walis have been set, and some of them are carried up to 
the height of 10ft. above the level of the Old Dock sill. The 
weekly expenditure in wages alone amounts to £673. While these 
earlier works have been progressing, the plans for the corn ware- 
houses have been maturing and preparing in an elaborate manner, 
At Birkenhead no time will be lost in pushiog the works to a 
rapid and satisfactory conclusion. In reply to Mr Rees, it was 
explained that as soon as the report received the sanction of the 
Board, both it and the plans woul! be forwarded to the corn trade 
for their opinion. Mr. Boult said there appeared to be con- 
siderable irregularity with regard to sending plans to other bodies. 
Mr. Laird, M.P., wished to ask the engineer whether he could 
state when the graving docks at the upper end of the float would 
be opened—whether they would be opened before the Ist of March, 
and whether he could fix the time for the completion of the 
Morpeth Dock, and whether he could report to the Works 
Co nmittee his views on these m-tters The Enyineer replied that he 
reported 8 me time since as to the probable time of the completion 
of the graving docks, and it was then fixed at about the end 
of February or the beginning of March. 
whatever for delaying it beyond that time. 


morrow certain important features with reference to it, and he 
would then endeavour to go into the question and embody in his 
report his views as to the time of the probatle completion of the 
works, The sluicng apparatu-, to which reference was made last 
week, has come to sudden grief. A report presented to the Board 
on the subject by the engmeer state! that the water in the float, on 
the opening of the gates, was 17ft 3in. above the level of the Old 
Dock sill, and that in the basin fr. below that level; so that there 
was a head of water of 2)ft. 3in. acting on the sluices, or less by 
2't. 3in. than we had on a previous occasion. 
leading to the sluicing chambers were hove tight back in the re- 
cesses by their opening chains, and were, in adiition. firmly secured 
by stro -g tackles. Mr. Westmacott, the represensative of sir Wil- 
liam Armstrong and Co., had cha:ge of the machivery; and 
al being ready. on a given signal, the sluices wee opened 
gently and simultaneously, Everything went smoothly for 
five or six minutes, when, suddenly, the gv'es of the northern 


away the tackle, fracturing the granite coping, and tearing out the 
anchor plates that held them back in the hollow quvins. Once 
loosened from their places, the gates were up'ifte! several feet in the 
air, and quickly falling tack into the rushing cu:rent, were sub- 
merged and swept r«pidly out of sigh! into the chamber. [Immediately 
the paddles were lowered, and, fortunately, they went down with 
perfect ease, proving that the chinnels were not choked by any 
portions of the wreck. ‘The immediate effect of the accident is that 
the sluicing operations must of nece-sity b+ susp nded until the 
chamivr is laid dry fur examination, and entirely cleared of its 
contents, 

With respect to other Liverpool subjects, we may note that the 
Mersey River Steamboat Company, which is to run steamers from 
the north to the south end of the docks, and thence to New Ferry, is 
making satisfactory progress with its arrangements. Two new 
steamers have been contracted for, and are now in course of con- 
struction in-the building yard of Mr. W. C, Miller. It is expected 
they will be in operation early in May, and will afford convenient 
means of transit between the north and south ends of Liverjoo!, and 
with Cheshire. The company in connection with Mr. R. A. Mactie 
have contracted for the erection of a very handsome pier at 
New Ferry, from designs by Mr. J. Brunlees, civil engineer, 
of London. When completed, this pier, which is to be about 
90ft. in length, will be one of the most elegant fabrics 
of its kind in the kingdom. On Saturday, the first: pertion 
of the stores of the steamship Great Eastern, which have been 
recently seized at the suit of Mr. Vary. ship-st.re merchant, of 
London, for a balance of upwards of £6,000, were sold by auction, 
wnder a sherifl’s warrant, avd by an order of the Court of Queen's 
Bench. at the warehouse. in Sefton street, near Parliament-street. 
The whole of the stores of every description that were removable, 
including bedding, cushions, plate, china, earthenware, glass, &c, 
besides ale, wines spirits, meats, bread, tea, cotlee, sugar, and pro- 
visions of every kind and ehaacter, have been removed from the 
great ship in charge of the sheriff, for the purpose of being sold at 
auction to satistv Mr. Parry’s claims, and are now warehoused in 
Sefton-street, with the exception of the bond-d stores, which are 
lying in the Albert Dock warehouses, The articles sold on Saturd vy 
consisted of the excsable stores only. The West In ia and Pacitic 
Steamship Company is rapidly organising a comprehensive and com- 
plere steamship service, and the plans of the duectors seem to be so 
well considered that little room is lett to doubt that the company 
will be the means of develop ng a trade highly beneficial to the 
country. The announcement is now made that, commencing with 
the month of March, one of the company’s s'eamers will leave 
Liverpool each week jor the various West India Islands, the Spanish 
Main, Mexico, and Venezu la, thus giving to Liverpool those facili- 
ties of communication for goods and passen_ers with the-e places, 


parties connected with the trade. Another important feature already 
announced 18 the estalli-hment of a line of steamers between New 
York, Hayti, and Jamaica; and not an uaimportant teature in 





| 107ft.; breadth, 28ft. 4in.; depth, 14ft. 


He saw no reason | 
With reference to the | 


Morpeth Dock, he was reporting to the Works Committee on the | ul 
| coke, 1,746 tons. 


The 3°ft. gates | 


1863 and 1862 :— 


Year. Total Reli ved, 


3864 .. oc cf co co cf of © ee ee 7319 
BBOS .. cc 00 co 00 00 o6 we ce cc co vo Se 335 
18U2 .. 2 oe © 00 ee oo 0s ce co co 74,835 


While there is sti!l, then, a satisfactory decrease as compared with 
1863, there is « heavy increase as compared with 1862 The chair- 
man of the Manchester Board of Guardians has calied the attention 
of his colleagues to the unfortuvate dilatoriness which has hitherto 
been shown in carrying out the objects which the Legislature had in 
view when it passed the Public Works Act. He suggested, as one 
means of expediting the employment of operatives under the pro- 
visions of the act, that as soon as local bodies had made all the 
preliminary arrangements for the execution 0’ public improvements, 
officers and men of the Royal Engimeers should be sent down to 
superintend and carry out the works with the labour of the unem- 
ploved work people. 

From the north we learn that on Friday, Messrs. Wingate and Co., 
Whiteinch, launched a large iron screw hopper barge, for the Tyne 
Commissioners, This is the fourth barge of the same character built 
by the firm for the Commissioners. The length of the 'arge is 
Its tonnage is 392 tons 
p.m., and it will be propelled by an inverted engine of 20-hurse 
power nominal, but capable of being wrovght up to 160 horse 
p:wer. The barge was launched with all the machinery on board. 
The exports from the Tyne last week compri-ed 32,169 tons of coal, 
4,194 tons of coke, and 10,615 ewt. of iron. These fizures show ap 
increase under every head, coal having advanced 11,332 tons, and 
In Cleveland, furnaces, mills, and kindred esta- 
blishments, are ri-ing up with great rapidi'y. Two smelting 
furnaces erected at Grosmont by Messrs. Bagnill have been put in 
blast within the list day or two, and others in different parts of the 
district are nearly realy for work. Some of the iroumasters and 
manufacturers have h-avy orders on hand, and there is a good 
demand throughout the | cality for iron for shipbuilding purposes. 
The shipbuilders on the Tyne, Wear, and Tees, are working hard, 
and sume of them find it impossible to keep pace with the orders 
which are coming in. On the Wear, Mr. ‘I’. R Oswald has obtained 
from the North Eastern Railway Company a lease of the whole of 
the west side of the North D ck for the purpose of buildivg iron 


| Ships, and Messrs. Pile and Hay are about to take possession of 


| trade observe : 


chamber broke adrift from their recesses with a loud crash, earrving | Change during the month just ending 


nearly the wrole of the river banks on the North Sands under 
lease from Sir Hedworth Williamson. Messrs. R. Stephenson 
and Co, in their monthly circular on the Cleveland iron 
— “ Our pig-iron market has experienced no 
Prices are the same as 
reported last month. ‘The decline in Glasgow and the Danish 
ques ionsvave pr duced no re ults of a prejudicial character, beyond 
the fact that buyers are less anxious to place orders, in the hope of 
the ironmasters relaxing their prices, which, in the present temper 
of the market isnot likely to take pla e. IJtis true that prices in the 
Glasgow market is purely a fluc uating one. Dear money, and the 


| Schleswig com, -lications, have had the etlect of forcing itdown, and 


the ‘bears’ have laboured assiduously to give effect to the fall to suit 
their own ends. Manufactured iron has advanced 1s. per ton on 
sone descriptions, an! 2's. per ton on others. The exorbitant 
demands of the men tor increased wages have been complied with, 
and the manufacturers had no alternative but to protect themseives 
by a further advance.” 

At Leeds it is stated that all branches of the iron trade are busy, 
the makers being fully occupied There are also considerable orders 
among the machine makers, and the e: gineer to 1 trade is also brisk. 
Locomotives, and all descriptions of railway plant, are in large and 
increasing demand, and the cut nail tiade is also good. The demand 
fur coal in Lancashire is scarcely so goo, a fu'ther decrease in the 
number of mills at work having slightly checked the demand for 
engine coal, The export trade, however, continues in a satisfactory 
state, and freights at Liverpool are rather lower than they have been 
lately. There is us yet no change in prices, but it 1s doubttul 
whether the present list can be maintained as spring approaches. It 
is, however, satisfactory to know that even should a reduction be 
necessary, it is not contemplated to make a corresponding alteration 
in wages in those districts where the men have had an advance 
recently. Following the example set in Wigan and St. Helen’s, the 
Oldham coalowners have placed an extra Ld. per ten on their pro- 
duce, and ld. of this has been promised to the men, who, however, 
consider that their share amounts to 2d., and are agitating for the 
additional penny. 

Refe.ence was made in a paragraph in last week’s ENGINEER to 
the affairs of the Manchester, Shettield, and Lincolnshire Railway 
Comp my. We may now add an extract or two trom the speech, at 
the half-ycarly meeting, of Mr. E. W. Watkin, who succeeds Mr. 
Chapman, M.P., in the chairmanship. Mr. Witkin said only two 
detachyd portions, extending to no more than 14} miles of the 
Cheshire system were open, and it was no wonder that they were 
open to the statement that they did not pay. The great objects the 
directors had in view were to obtain a footing in Liverpool! and 
Birkenhead, and to bring the Cheshire salt mines in communication 
with the east coast without making the detour to Crewe. Until the 
scheme was complete the shareholders «ught vot to come to any 
immature conclusion. With reference to the Macclestield lines, they 
ought not to forget that extensions of that kind could not be neg- 
I-cted, because they involved a junction with other important lines. 
He though’, however, that it was toe deplored that st a time when 





the want of which has long been fult as a serious inconvenieuce by all | they seemed about to recover themselves, 350 new railway schemes 
| were thrown on the floor of the House of Commons, compelling 


| them, in spite of everything they could do, to appear before one of 


counection with this line 1s the fact that the airee ors have secured | 


a postal subsidy from the governments of the islands named 
Beyond this the line will be important, as it will connect with 
the trunk line, which will bring New York into direct com- 
munication by steamships, under a neutral flag. with the We-t 
Indiex, Mexico, Venezuela, and other places, and atlord facili- 
ties for the conveyance of specie and pas-engers. A_ rather 
important railway compensation case was heard at Liverpool 
last week, by Mr. J. J. Aston, of London. It was a claim for 
£5,792 16s. 7d., preterred by Mr. Robert Lewin Bolton against the 
Great Northern and the Manchester, Shettield, and Lincolnshire 
Railway Companies, for 4,265 yards of and taken by cutting through 
hisestate in Toxteth-park, generally known as * Laurel- mount,” or 
“ Dempsey’s hollow.” which estate consists of 22 statute acres of 
land, and extends fr m the Aigburth road down to the s rand of 
the Mersey. ‘The property had teen valued by several surveyors, 
whose valuations were as follows for Mr. Bolton:—Mr. IL. P. 
Horner, architect and surveyor. valued it at £4,735 5s 8}d. Mr. 
John Cunningham, ditto, £4.913 2s. 10}d,; Mr. John Young, land 
surveyor and valuer, £5,431 12s, 8d.; Mr John Scourtield, builder 
and surveyor, £5,401 19s.; Mr Joseph Boult, architect and sur- 
veyor, £5,174 10s.; Mr. Owen Williams, estate agent, £5,598 10s , 
Mr. Alderman Cooper, about £6,000; Mr. William L-yland, gentle- 
man, £4,977; Mr. Richard Racc iffe, gentleman, no sum named. 
‘These gentlemen gave variou- reasons why the taking of this small 
ortion of land, with its consequences, should be compensated by so 
arge a suin. The railway companmes called Mr Henderson, 
nurseryman, to prove the value of seventy-two trees, and he satd 
they were worth £20 Is. 6d. while Mr. Bolton's cliim was £196. 
The following gentlemen were cslled to prove the value on the 
part of the joint companies, which with the trees and drainage 
aided, was as follows:—Mr. J. A. Picton, architect and surveyor, 
£1,190 15s. 6d.; Mr. Walter Scott, ditto, £1,198, Je. 6d; Mr. W. 
H Gee, ditto, £1,261 7s. 6d.; Mr. William Culshaw, ditto, 
£1,158 16s. On the third day of the inquiry, alier hearing counsel 
on both sides, the jury returned a verdict for the claimaut of 
£2,167, which is £3,624 16s. ¢d. less than the sum claimed. 

In the week ending Jan. 25 there was a further increase of 144 in 
the number of persons receiving public relief in the 27 unicns 
coming under Mr. Commissioner Farnall’s jurisdiction. The total 











the most expensive courts in the country, to protect their property 
wherever it might be attacked. Notwithstanding the increase of 
traffic, they had only increased their engines from 115 in 1856, to 143 
in 1863; and their passenger and other vehicles from 371 to 468, 
The tratlic in the same time had increased from 786,000 tons to 
1,546,000 tons. 

The Garston and Liverpool Railway is ready for traffic. The line 
extends from Garston to the Brunswick Dock, Liverpool, and is 
33 milesin leneth. It forms a third virect communication between 
Liverpool and Manchester, bringing the Manchester. Stiesiield, and 
Lincolnshire system into connection with the Great North-Western 
part of the empire. 

We have several fragments of intelligence from Scotland. New 
malleable ironworks are about to be erected at Gartcosh, by the side 
of the Caledonian Railway, by two gentlemen connected with the 
district. The site is considered eligible in every way, both for ob- 
taining supplies and despatching manufactured articles. A new 
paddle-steamer, the Constance Deema, recently launched by Messrs. 
Scott and Company. Cartsdyke, went down the river on riday on a 
trial trip. Her destination is supposed to be the coast of South America. 
Messrs. W. Deny and Brotvers have laniched a paddle steamer of 
nearly 1,500 tons, built for Messrs. T. A. G bbs and Co., London, and 
intended for the Chinese coasting trade. She was named the Dum- 
barton, and is to be supplied with engines of 3/0-horse power by 
Messrs, Denny and Co. Messrs. M‘Nab and Co. have launched 4 
Screw steamer, intended for the Frencn trade. She is named the 
Adéle. and is owned by Messrs. Seligmann and Co, of Glasgow. 
The Clyde Shipping Company is about to add to its already etticient 
towing fle t three other steamers of large dimensions. One of the 
tugs will be furnished with double engines, which will enable the 
steamer to apply the one wheel forward and the other back, so that 
she will be able to turn in her own circle. Such a class of steamers 
will prove of great service in taking ships into dock, and performing 
other work still more satisfactorily and expeditiously than can be at 
present performed. The tugs are being built at South Shields, all of 
them being in a forward state. The Pampero, steam ram, built by 
Messrs. J and G. Thomson, of Gav n, has now got into the Cou:t of 
Session. Eight persons ure concerned as defendants, and the Lord 
Advo @e appears on bebalf of the prosecution. ‘The smoke com- 
mitiee f the Glasgow police board reported at the last meeting that 
convictions had been obtained against the Lancefield Forge Company, 





and Messrs. Todd and Higginbotham, for non-consumption of smoke, 
Bailie Grant asked the attention of the committee to a remark of 
Sheriff Murray, in reference to one of the cases in question. 
Hitherto the inspectors mizht repor: to the committee that s noke of 
undue quantity had been emitted from a certain chimney, and pro- 
bably weeks passed over before any action was taken against the 
parties. Now,Sheritf Murray very properly took notice of this, and 
s:id it was but an absolutely fair and proper course that the 
inspectors should, when they had mide an inspection, give notice at 
the works that such an inspection had taken place, and thar they 
had seen an undue quantity of smoke flosing from that chimney, 
The object of this nctice was to put those who had the works in pos- 
session of the fact, so that they might be there and then prepared to 
obtain such evidence as mighi be necessary to prove in a Court that 
the smoke could not be avoided; that-it was in the nature of things 
in connection with the work that the smuke proceeded from the 
chimney at that particulartime. ‘The Sheriff said on this subject:— 
“ The Sheritl-Sustitute has only to add that it apvears to him that 
it would be fair and proper that instructions should be given to the 
police employed on this duty to give notice. on each occasion after 
the expiry of the hour vf watchin, to the manager of the works 
inspected, of the fact that an inspection has been made. The cause 
of the smoke would thus be more satisfactorily elicited. This more 
especiaily applies to such cases as the present, where the defence is 
likely to be of the nature not so nuch of a denial as of a jusitication.” 
This was so obvious that he (Bailie Grant) need not say more on the 
suhj-ct, but he begged to move that the smoke committee be re- 
quested to so instruct their inspectors. After -o ne discus-ion, how. 
ever, the Bailie withirew his motion, A public meeting has been 
held at Glasgow t» consider the proposed great railway amalgama- 
tion Mr Galbraith (of the fir n of Charles Tennant and Co.) said 
he thought it would be prejudicial to the interests of the trading 
community to have the whole currving trade transferred to ove com- 
pany. He, therefore, moved as follows :—* That the am: gamation 
of competing railway lines is inexpedient, and calculated to prove 
injurious to the interests of the general community, by depriving 
them of the benetits which accrue from a fa'r competivon; aud that 
the proposal to amalgamate the Caledonian, Scottish Ceutral, and 
Edinburgh and Glasgow Railways, having been already twice re- 
jected by a comm ttee of the House of Commons on this principle, 
this meeting isof opinion that it should not have been again brought 
forward, and that it should be opposed.” This motion was agreed to, 
An extraordinary general meeting of the shareholders ot the General 
Terminus aud att Harbour Railway Company was held yes- 
terday week, Mr. Buchanan, M P., presiding. Tne meeting was 
called by circular, which had been previously sent to the share- 
holders, ** with a view to consider, and, if deemed exp dient, to 
approve of and contirm an arrangement recently conclu ted with the 
directors of the Caledonian Raiiway Company for a sale and 
transfer of this comp+ny’s undertaking to the Caledonian Railway 
Company, on the following terms, viz.:—A>guarintee by the 
Calejonian Railway Company of a dividend on this Company's 
stock at the rate of 4 per cent per annum, for three years, 
commencing on Ist Fevruary, 1864, and at the rate of 4} per 
cent. per annum, in perpetuity after 1st February, 1867, the 
Caledonian Railway being likewise to assume and become lable 
for the Joans on debenture, and all the other debts and liabili- 
ties of this company, and to pay the whole ex-ense of carryins out 
the tran-action, including the expenses of the conveyance ani of 
obtaining the necessary Act of Parliament.” The proposed arrange- 
ment was contirmed, after some discussion. A third project for pro- 
viding terminal accommodation, and connecting the railways on 
both sides of Glasgow with the harbuur, is on the ¢epis. The main 
portions of this scheme are the union of the railways in the College 
Grounds by a line from the south side, carried across the ‘zreen in an 
artificial tuanel, and the carrying the united lines under the High- 
street to the east side of George-square, where the terminus would be 
on the level of the streets adjoining. The line to the harbour is 
intended to leave the College Grounds at a lower level, and to be 
carried along and under (in the Loudon style) Cochran-street, George- 
square (south side), St. Vincent-place, and streets to Stotcross, 
The line may then be carried thence to Partick, or farther, and have 
a passenger station in the neighbourhood of the Exchange. Such 
accommodation would certainly suit the resideuters of Partic& and 
vicinity, and convey the heavy tratlic from the mineral districts to 
the harbour in a very quiet way. The outlet to the east of the city 
would also be a boon, and increase the value of land suitable for 
building purposes in that direction. 

The Ripon town counci! has offered a premium of £50 for the best 
plan of supplying the town with water. 





METAL MARKET. 


Ratts.--The demand continues good, and large orders in the market from 
America; £7 15s, is easily obtained. 

Tis dull of sale. English Block, £116; Bar, £117; Banca, £121; and 
Straits, £118 per ton. 

TIN | LaTES —the recent advance has checked the demand, and several 
second-h ind lots are pressing on the maraet. Coke is easily cbtained at 
25+ per box, and Charcoal at 28-. 6d. per box. 

Coppsr.—WUVull market, and several se-ond-hand parcels have been press- 
ing Ou the market. [he nominal quotsativous are—Sneet and Sheatuing, 
£120; and Tile and Cake, £116. 

LBaD.—A good business doing at £21 15s. for English. 

Sp-Lter.—The stock in London and the out ports is uearly 10,000 tons. 
There ts a sight speculative moveweut in this article; 221 15s. has been 
paid for deliveries in March and April. 


65, Uld Broad-street, London, 4th Feb , 1844. Moats anv Co. 





PRICES CURRENT OF TIMBER. 











1862. 1863. || 1862, | 18638. 
Per load— cee £2 22 8 Perlood— £ «2 £8) £64 8 
Teak........s000--13 013 0 14 015 ©)! Yel. pine per reduced C. | 
Quebec, ret pine .. 310 430 310 410 | Canada Ist quality 17 018 0| 17 018 
yellow pine... 310 410 3040 Qua do... 11 012 Of] 11 012 6 
St.John, N.B.,vel.. 0 0 0 0 5 0 5 1W'| Archangel, yellow 13 01310) 13 01316 
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- 310 410 3 © 330) Finland.......... 9 010 0; 9 010 0 
Memel.. 0 0 0 0 0 0 O |) Memel .......... 10 015 ©; 0 015 @ 
elm . 310 5 © 310 5 O|| Gotheuburg,yel... 10 O11 ©) 10 O11 @ 
oak 310 »>10 310 61 || wiite 9 9 lv 9 0910 
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Memel, fir . 3 °5°510 3 0 8 5!) Soderhann ...... 9lU1010! 9101010 
Riga....... 303 5 8 0 3 5. Chris iain, per ) 
Swedish . ........310 215 310 231: 12t. vy 3 by 9> 21 0238 0) 21 023 0 
Masts,Queb.rd. pine 5 0 6 0 5 O 6: in. .... yellow 
yLypine 5 0 6 0 5 0 6 O)| Dekplmk. bn | 
ripine0 0006 0000 rial ma tage ou 14 ould 
Lathwood, Hauiz.fin 510 610 510 6 10)! Staves, per stundard M. 
St. Peters 8 © S10 8 O B41 |; Quevec, pipe...... 70 © 750) 70 975 0 
Deals, per (., 12 t. by 3 by ‘in, panch on 18 0 200) 18 020 0 


Quevec, wht sprace 15 10 1810 151019 20/| Baltic crownd 4. cS é' 
St.Jobu,wht.sprucel4 015 10 1410 16 10||  pipe........ } 130 0 160 @;150 0 1600 





Twin Screws.—Messrs. Penn and Son, and Messrs. Maudslay and 
Field, have received orders from the Admiralty for three pairs of 
engines with twin screws, similar in design and power to the engines 
of the screw lauuch Experiment, receutly fitted by the steam factory 
department of the Portsmouth Dockyard, and the experiment d trials 
of which, both as regarded spved and steering power or capabilities 
of towing, have been atieuded with the most satisfactory results. 
The engines fer which the two firms named have the order will be 
fitted to the launches of six first-class ships in commission. 


Sepastorot.— The operations of Messrs. Teliatnokoff and Dolgo- 
lenko to clear the mouth of the port of Sebastopol,” says the Jnvalide 
Russe, “ are goiug on. At the first barrier have been removed the 
corvette Pylades, the frigate Flora. aud the ships Gawrul and Silis- 
tria, as weil as in part the ships Warna aud Ouriel. At the se coud 
barrier bave been removed the ships Twelve Apostles, Tchesme, 
Swiatoslaw, Empress Marie, the Yaguudil, and the frigate Kagoul, 
but all of them more or less damaged. The works are executed by 
means of eight large boats and » steamer of 53 horse power, aud of 
several engines purcha-ed at Paris. Our Russian workmen pursue 
and achieve the work w.th wonderful intelligence and success.” 








Fes. 12, 1864. 





SOUTH WALES INSTITUTE OF ENGINEERS. 


(Prepared specially for Tas EncineeR). 


A GENERAL meeting of the members and associates of this valu- 
able and useful scientific association was held in the Assembly 
Rooms of the Castle Hotel, Merthyr Tydfil, on Wednesday week. 
The president for the current year, Alexander Bassett, Esq., C.E.,of 
Cardiff, presided, and there was a large attendance of gentlemen 
interested in the coal and iron trade of the district, amongst whom 
we observed Messrs, Thomas Evans, Government Inspector of 
Mines for the South Wales district; J. Cox, Ebbw Vale; Phineas 
James, Ebbw Vale; J. James, Newbridge; H. Matravers, engineer 
of the New Blackfriars Bridge ; H. Maynard, Crumlyn; C. A. Har- 
rison, New Tredegar; W. Adams, Ebbw Vale; W. Menelaus, 
Dowlais ; J. Williams, Lletty Shenkin Colliery; J. Masmyth, 
Aberaman; W. Bryant, Bridgend; George Martin and George 
Martin, jun., Dowlais; N. G. Allen, Hirwain ; — Brown, Mountain 
Ash; H. Huxham, Swansea; — Brigden, Treasurer of the Associ- 
ation; Josiah Richards; — James, Bristol; — Levick, iron manu- 
facturer, and a large number of others, whose names we could not 
ascertain. 

The walls of the room were hung with several large and beauti- 
fully executed diagrams, plans, maps, &c., while on the President's 
table there were several fine specimens of iron ores, kc. &c. 

Mr. Brigden, the Treasurer, acted as secretary pro tem (in conse- 
quence of the absence of Mr. Edward Williams), and read the 
minutes of the last meeting, which were duly confirmed. 

The President, in opening the proceedings, addressed the mem- 
bers to the following effect :— 

Geutlemen,—In occupying the presidential chair for the first 
time, i beg to return to you my sincere thanks for the honour you 
have conferred upon me in electing me your President for this 
year. I have not accepted the office without some little hesitation, 
knowing the responsible duties that must be discharged in counec- 
tion with it; and having a jealous wish that an_ institution, 
which has been commenced and carried on during the last six years 
under such bright auspices, should in no way retrograde during my 
year of office; but feeling convinced that I shall receive from its 
members the invariable support that at all times has been given to 
my predecessors, I undertake the office of president with much 
pleasure ; and J beg to assure you that I shall deem it a great privi- 
lege to be evabled in avy way to further the objects of a society 
that bids fair to become, in time, one of the most importaut institu- 
tions in the country. And it must bea source of sincere gratifica- 
tion to the original promoters to witness the very great success that 
has resulted from their efforts. If we institute a comparison of the 
progress of this institution with others of a similar character, 
having the same objects in view, and in connection with engineer- 
ing science, we find that we are by no means placing ourselves in 
an unfavourable position. The Institution of Civil Engineers, 
which ranks as the first society of the presentday in connection 
with engineering science, was once of « very humble origin, but 
has now enrolled amongst its members meu of the very highest 
scientific acquirements and acknowledged reputation in their profes- 
sion. And it must be most encouraging to the members of other in- 
stitutions to find to what a degree of usefulness and celebrity this 
institution has now attained. The origin of this institution is very 
interesting, for we find about the year 1816 Mr. Henry Robinson 
Palmer, who was then articled to Mr. Bryan Doukiu, suggested to 
Mr. Joshua Field the idea of forming a Society of Young Engi- 
veers, for their mutual improvementin mechanical and engineering 
science. The earliest members were--Mr. Palmer, Mr. Field, Mr. 
William Nicholson Maudslay, Mr. James Jones, Mr. Charles 
Collinge, and Mr. James Ashwell. This society was regularly 
constituted on the 2nd February, 1818. These six gentlemen were 
afterwards joined by Mr. Thomas Maudslay and Mr. John T. 
Lethbridge. In the year 1819 this number was increased to eleven. 
In the following year, 1820, Mr. Telford was formally installed 
president, having been memorialised by the six gentlemen who 
originated the society to accept that oflice, as they felt convinced 
that if Mr. Telford would take an interest in the institutior it could 
not fail to be successful with so eminent an engineer in the chair. 
This proved to be the case, for in that year thirty-two new mem- 
bers were elected, and when the institution had been in existence 
five years there had been fifty-four elections. Mr. Telford con- 
tinved president until his death, which took place on the 2nd Sep- 
tember, 1834. At this date there were two hundred members. The 
late Mr. James Walker was elected president, and occupied the 
chair until January, 1845, after which the chair was taken by Sir 
John Rennie, and has been successively filled by Mr. Joshua Field, 
Sir William Cubitt, Mr. James Meadous Rendel, Mr. James Simp- 
son, Mr. Robert Stephenson, M.P., Mr. Joseph Locke, M.P., Mr. Geo. 
Parker Bidder, and now by Mr. Jobn Hawkshaw, each gentleman 
holding the office of president for two years. In the ordinary 
course of rotation Mr. I. K. Brunel should have succeeded Mr. 
Stephenson, but he requested that he might not be put in nomina- 
tion, owing to a pressure of business and ill-health. The number 
of subscribing members of all classes on the books at the close of 
last year was as follows—Honorary members, 18; members, 425; 
associates, 588; graduates, 9, making a total of 1,040. The Insti- 
tution of Mechanical Eugineers was established in the year 1847— 
the present number of subscribing members is 550. The North of 
England Institution of Mining Engineers was established in 1852, 
under the presidency of Mr. Nicholas Wood. The number of 
subscribing members now amounts to 300. The Institution of 
Engineers in Scotland was established in May, 1857; the number of 
subscribing members now amount to 200. The South Wales Insti- 
tution of Engineers was established in October, 1857, at Merthyr, 
under the presidency of Mr. Menelaus, and has just eutered upon its 
seventh year, during which period nineteen meetings have been 
held at Merthyr, Cardiff, Newport, and Swansea; seventy-one 
papers have been read, discussed, and circulated. The number of 
subscribing members up to the close of the last year were 170. 

l'here were also seven more members proposed at the last meeting. 
That these institutions in their different spheres have had a most 
beneficial influence, not only upon the members, but upon all classes 
in connection with the commerce of the country, cannot, I conceive, 
for an instant be questioned. It is when papers are fully and 
fairly discussed, containing well-defined schemes and arguments, 
having for their object either economy in the cost of the production 
of the raw materials or improvements in the mode of conversion, or, 
indeed, any other subject bearing upon the improvement or economy 
in the mining or manufacturing operations of the district, and the 
views of practical men well qualified to express sound and safe 
°pinions on the subject under consideration are elicited, that such 
discussions cannot fail to be productive of great good, and the means 
of obtaining a vast amount of practical and valuable information, 
which probably would remain dormant unless an opportunity pre- 
Sented itself of facilitating an interchange of ideas, and which can 
only effectually be accomplished by the establishment of insti- 
tutions of this kind, when discussions form an important 
content of the objects of the society ; and as this district is rapidly 
cveloping its resources in a ratio probably unparalleled in the his- 
pm ha commercial enterprise, so 1 trust it will be found that this 
= 8 — will continue not only to increase in the number of its 
embers, but that the papers contributed will be marked by their 
— and useful character, and the discussions will also amply 
pee bene ceng and consideration that has been given to the subject, 
utiees ey will at all times be conducted in that temperate and 
a eet that cannot fail to carry with them additional 
pron. a at, ultimately, this Institution will occupy @ position 
it is > dong scientific societies of this country that I think and believe 
already i, entitled to expect. To those members who have not 
I acs A a this Institution with any original communication 
useful *& to ask them to do their part towards developing its 
that th - ; and although it was not specifically stated at their election 
thet enh, were expected to contribute a “ paper,” still it is hoped 
objects ae will, as far as he can, assist in promoting the 
ave in view; and as the ironmasters, together with 
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the proprietors of our extensive steam coal collieries, will, either 
directly or indirectly, derive much benefit from institutions of this 
kind, so I hope they also will use their influence to promote, as far 
as they can, the usefulness of this society by taking a part in our 
meetings and discussions. The extensive mineral deposits, together 
with the enormous manufacturing establishments of this district, 
present a wide and singularly interesting field for the development 
of engineering science in all its branches; and now the introduction 
of railways has become so absolutely necessary in every part of our 
miueral district, for the purpose of transporting the produce of the 
various works to their destination, and their construction, year after 
year, being, naturally, better understood, the civil engineer is called 
upon to carry out works at a cost far below that which was origin- 
ally deemed necessary for such undertakings. Where railways are 
required and constructed for mineral traffic only it is certainly un- 
wise to expend any of the capital raised on works which cannot 
add to the stability of the line—strong, substantial work only being 
necessary. If these objects were kept more in view the cost of our 
railways would be greatly reduced. In the mountainous and hilly 
districts many locomotive lines are constructed with very severe 
gradients ; and if such gradients had not been adopted the construc- 
tion of a large portion of the railways through this district would 
never have taken place. The difficulties that formerly presented 
themselves in working over heavy gradients are, to a great extent, 
reduced by the skill of the mechanical engineer. Engines are now 
constructed capable of accomplishing duties that, ten years ago, 
were unknown; and loads of 150 tons can be conveyed over gra- 
dients less than 1 in 40, for a distance of between six and seven 
miles, at the rate of ten or twelve miles an hour, the weight of the 
engines, when loaded, being about thirty or thirty-one tons; and, 
although the locomotive cost is considerably augmented by the 
severity of the gradients, and however objectionable they are to the 
working of heavy traffic, still the power required to overcome them 
can easily be calculated and reduced to a financial question; but 
not so clearly defined are the injurious effects arising from the 
adoption of severe curves, which not only occasion a fearful amount 
of extra friction, for which an extra amount of power must be 
provided, but the fearful wear and tear to the machinery is so great 
that it is, undoubtedly, false economy to adopt them, excepting 
under peculiar circumstances, or on station sidings, where the 
engines and trains travel at a very reduced speed. These observa- 
tions would not apply to small locomotives that are employed about 
ironworks, as they are constructed especially for that purpose. The 
mechanical engineers are also called upon to construct machinery, 
with various new appliances suitable to the altered circumstances 
that constantly arise; and those who visited the Exhibition of 1862 
must have been struck with the magnificent display of machinery, 
and the wonderful improvement tbat is vr taking place in 
this department. The mining engineer has no less an abundant 
scope for the exercise of his talents and perseverance. A tho- 
rough knowledge of the geology of the district in which he is 
engaged will first enable him to determine the best sites for winning 
the minerals and the establishment of the works. The laying out 
of the works, both above and below ground, requires careful and 
practical consideration ; so much depends upon the futzre prosperity 
of the works by the first etep being carefully taken. ‘To ensure, as 
far as possible, safety to the men is, indeed, true economy ; together 
with the adoption of such machinery as will enable him to work 
and land his miverals at such a cost as will prove remunerative, 
assumivg nature has done her part. Of late years the question of 
ventilation has been thoroughly and practically considered, and ex- 
periments have been conducted ou extensive scales for the purpose 
of solving many difficulties that presented themselves. All these 
experiments have resulted in great good, and the amount of air that 
is now passed through the major portion of our collieries in South 
Wales is far in excess of the quantity which is required to 
neutralise the regular discharge of gas that exudes from the various 
working places of the mine; but no amount of veutilation, however 
well distributed, can successfully dilute such an amount of gas that 
may be liberated, without a moment’s warning, in a high state of 
tension, from falls ; consequently, in collieries with bad roofs subject 
to falls, nothing but safety lamps can be depended upon for periect 
safety. Apart from the necessity of proper ventilation in collieries, 
to render, as far as possible, harmless the gas that is generated in 
mines, the health of the men is one of great importance; and there 
is no doubt but that the condition of the miner is now vastly im- 
proved, since he is enabled to breathe a proper quantity of fresh air, 
which was denied him before the system of ventilation was so well 
understood. In Scotland, during the last century, the work of the 
miner was one not only of toil but of great hardship, in which, 
unfortunately, his wife and family had to take their share. The 
graphic account given of the coal mines worked in Scotland is so 
well told by Mr. Bold that I cannot refrain from quoting the follow- 
ing passage. Mr. Bold, who, for upwards of half a century, was 
considered a leading authority on all matters relating to the mining 
of Scotland, gives the following lucid description of the mode in 
which the coals were worked in that country previous to 1800, and 
of the employment of female coal bearers :—‘ The collier leaves his 
house for the pit about eleven o’clock at night (attended by his sons, 
if he has any sufficiently old), when the rest of mankind are retiring 
to rest ; their first work is to prepare coals by hewing them down 
from the wall. In about three hours after his wife, (attended by her 
daughters ifshe has any sufficiently grown), set out for the pit, hav- 
ing previously wrapped her infant child in a blanket and left it to the 
care of an old woman, who for a small gratuity keeps three or four 
children at a time, and who in their mother’s absence feeds them 
with ale or whisky mixed with a little water, the children alittle more 
advanced in age are left to the care of a neighbour. The mother 
having then disposed of her children, descends the pit with her old 
daughters, when each having a basket of suitable form lays it down, 
and into it the large coals are rolled, and such is the weight carried 
that it frequently takes two men to lift the burden upon the backs 
of the girls, who are loaded according to their strength. The mother 
sets out first, carrying a lighted candle in her teeth, the girls follow, 
and in this manner they proceed to the pit’s bottom, and with weary 
steps and slow ascend the stairs till they arrive at the hill or pit top, 
when the coals are laid out for sale, and in this manner they will go 
on from eight to ten hours without resting. A woman has been 
known to carry in the time above mentioned 170 lb. weight 150 yards 
up the slope of the coal below ground, ascend a pit by stairs 117ft., 
and travel upon the hill 20 yards to the place where the coals are laid 
down, and this cistance she has performed 24 times in a day, making 
the distance laden 5,061 yards ; unloaded, 5,016 yards ; total distance 
travelled, 10,032 yards, or 59 tiles. It has not been considered an 
extraordinary circumstance for a Lothian woman to carry from 35 
to 40 cwt. per day a distance of 300 to 400 yards under ground, a 
greater portion of the road not being more than 4ft. Gin. in height 
and a considerable portion of the road covered with water.” There 
is another subject to which I beg to call the attention of all those 
interested in this coal field; it is the large amount of waste that is 
annually taking place ir some of our collieries, and more particularly 
in the steam coal district. Some time since I had the pleasure of 
reading a paper on this subject. .In that paper I stated the results of 
six experiments, extending over a large area; three were from the 
Bristol coalfield and three frofm the Monmouthshire district, where 
the proportion left behind and lost in collieries in the Mynyddysl- 
wyn seam varied from 50 to 39 per cent. In the Aberdare district 
the quantity lost in some of the collieries is, I believe, much greater 
—the small coal possessing little or no commercial value. The pro- 
portion of small coal has, no doubt, been largely augmented of late 
years by the introduction of larger sized screens, which have been 
forced upon the owners by theypurchasers of the coal. The coal is 
not only carefully screened at the pit’s mouth, after having been put 
into the trams with every t it is again screened at the docks, 
where, probably, 5 or 6 "cent. is extracted. The question of 
utilising the large amount of émali coal left in the working places of 
the mine, aud which is now for ever lost, is a most serious question, and 
deserves the attention of all interested in rrining operations, as it 
must be looked upon as a national loss. No doubt the application of 
the long wall system will to a considerable extent reduce 





this amount of waste so far as regards the loss arising 
from the removal of pillars; but no system, however per- 
fect can completely remedy the evil; the great object to be 
attained is the adoption of some means by which the sma!l coal may 
be utilised and converted into blocks without the expensive mixtures 
that are now employed for that purpose. I confess 1 look forward 
with great interest to the results that I expect will be obtained by 
the use of the coal cutting machine, which is now employed in many 
collieries ; one, I am happy to say, is to be introduced by Messrs. 
Brogden, at their collieries near Bridgend. No doubt this machine, 
like all other new inventions, will undergo within the next few 
years some most important alterations to meet the various require- 
ments that experience and a more thorough knowledge of the 
machine will suggest, until I trust we shall in time have a 
machine produced not only capable of holeing, but of performing 
other duties so absulutely necessary in order to render its adoption 
universal; and when we consider what difliculties have of late 
years been accomplished, and the machinery that has been intro- 
duced, I despair of no invention being brought out when the 
positive necessity for its adoption is universally known and 
admitted. During this year there will be some papers brought 
before the Institution of very great interest, and | have much 
pleasure in stating that Mr. Hawksley, who is a great authority on 
all subjects connected with hydraulic engineering, has kindly 
promised me to read a paper on the water supply at Merthyr. 
Papers on the coal seams of Spain, on blast engines, on the manu- 
facture of steam rails, and several other subjects, have been 
promised ; up to this time we have had no paper treating on the 
metal mines of South Wales, which is undoubtedly a subject of very 
great interest, and I fully agree with the remarks that lately 
appeared in the Mining Journal of the importance of the subject, and 
I trust some gentleman who has had experience in the working of 
some of the lead and other metal mines in South Wales, will kindly 
favour us with a paper. I trust the time is not far distant when the 
council will find itself in a position to recommend to the members 
the desirability of establishing a library and museum in connection 
with the Institution, and where the valuable books which have from 
time to time been preseuted to the members may be seen and perused 
by them. As soou as this object is attained I feel convinced that, in 
a very few years, we shall possess a library and museum of very con- 
siderable importance and value. The library will be periodically 
enriched with the proceedings aud reports of other institutions 
and scientific bodies, the perusal of which papers will be of peculiar 
interest to the members of this Institution, many societies having 
already promised to send their proceedings in exchange for those 
published by us. And as regards a museum, 1 bave no doubt but 
that valuable specimens will at once be presented to the Institution 
as soon as we havea proper and fit place to keep them in; and 
on mentioning this subject to a gentleman not a member of the 
Institution a case of fossils was at once offered, 1 mention this to 
show that such a scheme will undoubtediy receive universal support 
aud assistance from those who are not members of the Lustitution, 
but who will feel a pleasure in furthering its objects by presenting 
some valuable specimeus of minerals, or works of art, to enrich our 
collection. The means, also, that are placed at the disposal of the 
members of the Institution are such as would insure the collection 
of rare and interesting specimens, even if unassisted by their 
friends; consequently, by a combination of interest, if this pro- 
ject is carefully matured and established iu a place where 
a library and museum will be most accessible to the members 
and subscribers (uot forgetting the visitors that are constantly pass- 
ing through this district), many of whom are connected win the 
commerce of neighbouring counties, 1 do not hesitate to predic 

that its success will equal, if not surpass, the most sanguine expecta- 
tiovs of its supporters. ‘There is another subject to which I will 
take the liberty of referring, viz., the awarding of prizes to papers 
of merit. 1 should much like to see prizes, either of books or 
medals, awarded to coutributors of papers on such subjects as may 
from time to time be selected by the council, provided they prove of 
sufficient merit tv warrant such distinction in the same manner as is 
adopted by the Institution of Civil Engineers. This will create a 
wholesome ambition and competition on the part of its members, 
which it would be desirable to further as far as possible. This 
might be effected by the establishment of a schedule fund for the 
purpose. ; 

The President, referring to the retirement of their late secretary, 
Mr. Edward Williams, of Dowlais, said that probably they were all 
aware that they had recently lost the services of their late secretary, 
who, he was sorry, on behalf of the Institute, had beeu removed from 
that district. He had received a letter from him dated “* London, 
Feb. 2, and which stated that circumstances made it impossible for 
him to attend that meeting, as he had left Dowlais. He was there- 
fore compelled to take his leave of the association, but he hoped still 
to be allowed the privilege of continuing a member. He desired 
also to express his warmest and most sincere thanks for the very 
great kindness he had received from the officers and members of the 
association alike, without exception, during a period of seven years 
—since the formation of the society. He had no doubt but that the 
Institution would still continue prosperous, and that it would do so 
was his most earnest wish.” The President stated that this question 
had been brought before the members of the council, and it had been 
their unanimous wish and desire that the long connection which had 
existed between Mr. Williams and the association should not be 
severed without giving him some slight testimonial for the esteem 
and regard in which he was held, and the very valuable assistance 
which he had rendered the association. ‘The members of the council 
had each contributed £1 1s., and he should be glad to receive the 
contributions of the members generally. Mr. Thomas Evans, the 
Government Inspector, had kindly undertaken to act as hon. secre- 
tary to this fund, and he (the President) was sure he would most 
efficiently perform the duties of the office. In consequence of the 
resignation of Mr. Edward Williams, the next point was to fill up 
his place, and four geutlemen had already applied for the office, but, 
according to their rules, they were unable to make the election that 
day ; the nomination would take place at the next meeting, and the 
election at the following meeting. The parties who bad already 
applied were—Mr. Waring, of Neath; Mr. Huxham, of Swansea ; 
Mr. Duncan, of the Cardiff Times office; and Mr. H. KR. Russell, of 
Newport and Cardiff. During the time which should elapse before 
the duties took place he (the President) should be most happy to 
supply a detailed statement as to the duties of the office of secretary 
either to the gentlemen he had named or to any others who should 


apply. 

Pinko ballot papers were then scrutinised, and the following gentle- 
men Prrweed iy to have been duly elected members of the insti- 
tute:—Mr. George Wilkinson, colliery manager, Aberdare; Mr. 
John Williams, colliery manager, Aberdare; Mr. Vernon Smith, 
Briton Ferry Ironworks, Briton Ferry; Mr. George H. Davey, 
Briton Ferry Ironworks, Briton Ferry; Mr. Douglas Phillips, 
Llanelly, Carmarthenshire; Mr. — Parsons, Brickworks, Glyn 
Neath; Mr. John Bird, Collieries, Hirwain. 

The President said that, as they were unable to elect the secre- 
tary that day, it was necessary that the very important duties of the 
office should be conducted by some person, and he was glad to be 
able to say that Mr. Brigden, the treasurer, had very kindly under- 
taken the office of secretary pro tem. They all knew the manner in 
which Mr. Brigden performed the duties of treasurer, and they 
ought now to be very much obliged to him for having kindly under- 
taken the other duties as secretary. 

Mr. Cox said, that before the discussion upon the various papers 
commenced, he would ask leave, in conjunction with the testimonial 
proposed to be given to Mr. Williams, their late secretary, to pro- 
pose a vote of thanks to him for the very valuable services rendered 
during the whole of the existence of the society. The post of secre- 
tary to their Institution was by no means to be lightly treated, for 
it required the exercise of very unusual and extraordinary talents. 
Tn the first place the gentleman appointed must be a good ’ 
because almost all the papers were read by the secretary; in the 
next place, it was necessary that he should have an intimate know- 
ledge of engineering in general, and have some acquaintance wi h 
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the bers of the prof in the principality, because one very 
great portion of the duties of the office was that of getting together 
papers for reading at their meetings, and that was a duty which 
their late secretary had performed in the most admirable manner, 
and too much praise could not be given to him for the manner in 
which he had conducted that portion of his duties; and if the sec- 
retary who should next be appointed wouldonly do that work equally 
effectually, he (Mr. Sox) had no doubt but that their society would 
continue to prosper. Then it was necessary that their secretary 
should have some knowledge of editing, because, although the 
council was an editing committee, they but seldom interfered in 
that department, the duties devolving therefore upon the secretary. 
But there was one point in which their late secretary had excelled 
in almost more than in any other, aud that was a most important 
one—it was that imperturbable good temper displayed by him under 
all circumstances. He(Mr. Cox) had taken upon himself to propose 
that vote of thanks to their late secretary, because he thought it 
could come better from him than any other member of the Institution; 
because he had been told that Mr. Williams, their late secretary, had 
said that he (Mr. Cox) was one of the worst men he had to deal 
with, and he had told Mr. Williams that he almost felt it a pleasure 
to “ pitch into him,” because he always took it in such exceedingly 
good temper. They might rest assured of one thing, and that was, 
that they would miss Mr. Williams greatly, however talented the 
gentleman may be who should succeed him; and whoever that 
gentleman was he (Mr. Vox) should like to havea look at him first, 
because if he had a good-tempered face it would be a great induce- 
ment for him to vote for him. He would now propose that the 
cordial thanks of the Institution be given Mr. Williams, for the 
valuable assistance he had always rendered them. 

Mr. Thomas Evans, the Government Inspector, said that his long 
connection with Mr. Williams induced him to second the resolution, 
and in doing so he was anxious to say a few words. They com- 
menced life together—in fact, they were in school together—and he 
believed that he knew Mr. Williams longer than any man in that 
room ‘They had continued together for many years, and he could 
therefcr bear testimony to Mr. Williams’ many good qualities, and 
his gre t perseverance, and he sincerely hoped the step in life which 
he hai just taken would prove successful. This he (Mr. Evans) 
was su'e was also the wish of every one present. He believed that 
no ma’ in Wales would have done his duty in connection with the 
Institution better than Mr. Williams had done; he only hoped his 
successor would do as well. The secretary, whoever he would be, 
could safely reckon on the same assistance from the members of the 
council as had been given to Mr. Williams, and they only hoped in 
return that he would devote his attention to the duties of the office. 
He (Mr. Evans) had very willingly consented to act as the Hon. 
Secretary to the Testimonial Fund to Mr. Williams, and should be 
glad to receive the names of any subscribers. 





On Surrace CONDENSATION, AND THE Use OF DisTILLeEp WATER IN 


Sream Boiers. 
By Mr. T. W. Turner. 

This is a paper particularly interesting and valuable to engineers 
generally at the present moment, the subject being one which is 
creating considerable attention. The writer says—“ A more perfect 
system of surface condensation, as a means of distilling water for 
steam boilers, has, for a long time, been considered a great necessity 
by marine ergineers. There has scarcely been an engineer of note 
from the time of Savery who has not turned his attention to this 
subject; but at no period in the history of the steam engine has it 
received so much the attention of engineers generally as during the 
last five or six years. . . . Every person acquainted with the 
working of steatn boilers is aware that the failing of fire tubes, and 
other heated parts, is generally to beattributed toincrustation,thecover- 
ing of those highly heated parts with a thick coat of non-conducting 
matter. In some cases it is due to the corrosive action caused by 
acids which the water coutains, which water, in the case of boilers 
used at collieries and mines, is sometimes drawn from the workin. s. 
The bulging and cracking of plates, and the sudden opening of 
rivet seams in the vicinity of the fire, are generally indications of 
an impure state within, and point to the necessity of the use of pure 
water in all steam boilers. 

In order to judge fairly of the merits of the several systems of 
surface condensation which have been invented and applied, from 
time to time, it was necessary to go back to the introduction of sur- 
face condensing by Newcomen, in order to trace the difficulties each 
and every inventor had to encounter, and to explain the means 
adopted to remove them. * 

Newcomen’s surface condenser was merely the exterior of the 
steam cylinder. The piston be'ng lifted only by steam upon its 
arriving at the top a valve opened, and the annular space around 
the cylinder was fitted with water, which annular space appears to 
have been made similar to tl steam jackets that envelope the 
pe td engine cylinders of the present day; but the cylinder of 

ewcomen’s engine, being open at the top, water was allowed to 
flow on to the top of the piston, and, from some accident, the water 
made its way through a small hole in the piston, and at once proved 
how much more complete the condensation was by jet than by such 
limited a surface as the exterior of the cylinder. Hence the discovery 
of condensation by jet was an accident, and no one can claim the 
invention. 

Watt seems to have seen the necessity of condensing by surface, 
for he tried many experiments, and invented and submitted to Go- 
vernment a condenser consisting of a number of tubes, similar to 
some of those now used; but he does not appear to have put his 
plan into practice. He pointed out one objection he had to tubular 
condensers, viz., that the tabes would become furred by a deposit, 
which would impede the process of condensation. It was surprising 
the far-seeing Watt did not observe that the deposit upon the heating 
surface of his boiler was much more to be objected to. It would 
also be inferred from the remarks made by Watt in reference to the 
tubular condenser, that he proposed the condensing water should 
circulate around the exterior of the tubes, in which case they could 
not be effectually cleared of the deposit; but his difficulty was, 
nevertheless, somewhat imaginary. If he had carried out his plan 
practically he would have been surprised at the smallness of the 
deposit, even from sea water; yet, although small, it is a great 
preventive to the perfect action of the surface condenser. How- 
ever, such were the difficulties that beset Watt, that having dis- 
covered, by the accident before referred to, that the “ jet” would 
condense steam rapidly, and consequently produce a vacuum, he 
adopted it and abandoned surface condensers. Hsnce, by a mere 
accident, surface condensation has been made to !inger through a 
hundred years, for it cannot be doubted that if Watt had not met 
with the “ jet,” he would have brought the surface condenser nearly 
to perfection in principle, if not in detail. After referring at some 
length to the inventions of Cartwright, Hall of Nottingham, Spencer, 
Messrs. Williamson and Perkins, &c., Mr. Turner thus describes 
the one which he brought out some years ago. It is very similar 
in its action to that of Williamson and Perkins, and consists of a 
cluster of brass, or other metal tubes, fixed into a plate at their lower 
ends, and at their upper ends into the bottom of a shallow vessel, 
which vessel is supported by the tubes, and is free to move vertically 
to the extent the tubes will expand on the application of heat. The 
lower ends of the tubes are made fast in the plate by rivetting on the 
outer side, in the same manner as boiler tubes, and being slightly 

bulged or enlarged on the lower side they cannot move in or out. 
To secure the tubes steam tight in the upper plate, and at the same 
time to allow of their free expansion through the same, a recess or 
level-sided groove is cut in the plate around each tube, into which 
is run molten lead, tin, or a compound metal, which is preferable ; 
this metal, when cold, is slightly caulked around the tube, thus 
making a steam-tight joint, and one which allows any individual 
tube to slide through if exposed to an extraordinary strain due to 
unequal expansion. The upper chamber being free to move, it 
will be seen that the tubes can expand conjointly without any 
strain to themselves or to the joints. An inner cylindrical 
easing surrounds the tubes, forming a water-tight joint with 





the lower tube plate; this inner casing extends upwards only 
to within a few inches of the upper plate. The outer shell 
or casing envelopes the whole, and leaves an annular space 
between it and the inner casing, to which annular space the 
water pump is connected, the inlet or injection pipe being in 
communication with the inner casing. The exhaust steam 
is delivered into the lower ciiamber formed in the bed plate 
ofthe engine, which chamber is divided into two compart- 
ments by a division plate, so that the steam passes up one-half of 
the tubes, and returns in the shallow vessel at top down the other 
half of the tubes. It will be understood that when the pump pro- 
duces a partial vacuum in the water space of the condenser, the 
water will rush into the inner vessel around the tubes, flowing over 
the top of the same vessel down the annular space and throngh the 
pump; therefore the salt or condensing water, while working, never 
reaches the expansion joints in the upper tube plate, so that, should 
they leak, they cannot leak water. 


under a pressure of steam of 40 1b. per square inch, and although the 
tubes were of brass, and the platesof iron, they never failed, but were as 
perfect at the end of two years as they were the day they were put 
in, though the joints were not touched during the time. In the 
lower plates the tubes were all loose, the holes being considerably 
enlarged by the galvanic action, which was entirely prevented by 
the metallic rings on the upper tube plates. At first this condenser 
was not provided with any air pump on the vacuum side, viz., the 
interior of the tubes, when the vacuum was equal to Zin. of mer- 
cury, but afterwards a 10-in. pump with 9-in. stroke, and working 
from twenty to twenty-five strokes per minute, was applied, when 
the vacuum rose to 23in. 
compartment and the annular space in the water compartment could 
at any time be connected, which would, in the event of leakage, 
allow the apparatus to be used as an ordinary jet condenser. I 
found this arrangement, with a moderate quantity of surface, to 
answer very perfectly as a condenser. Nevertheless, I must point 
out objections I have to the arrangement. When pumps are used, 
the drawing of the condensing water through the condenser is far 
preferable (for reasons I have before explained) to forcing it into the 
condenser aud allowing it to escape as best it can; yet the velocity 
of the current is not sufficient with a limited surface, unless very 
large pumps are used. The tubes being vertieal, the lower joints 
are very difficult to get at for repairs or removals of tubes. This 
objection, also, applies to Rowan’s, Williamson and Perkins’, and 
other vertical condensers, and were it not for this the vertical con- 
denser would hold its place. It is lower in first cost, and occupies 
less space on the floor of the vessel, floor space being of more value 
in a ship than vertical space, and such condensers can be easily 
detached from the engines, The whole of the joints for the pipes 
and connections can be made in the base plate of the engine, and 
there is much in favour of the vertical arrangement. The Americans 
have produced many surface condensers, the principal of which 
are Prisson’s, Jewell’s, and Miller's. The first (Prisson’s) was 
patented in this country in 1850, and consists of a box or case of 
metal of sufficient strength to resist the atmospheric pressure, and of 
course made perfectly air-tight. In the iuner part of the box there 
is an opening which is connected by a pipe with an air-pump of the 
ordinary construction, near the top of the box or casting. A per- 
forated plate is fixed on to which the condensing water is injected, 
the plate being for the purpose of distributing the condensing water 
in small streams over the metal tubes, which are placed horizontally 
underneath, their ends being fixed into plates having holes to receive 
them. ‘lo each plate and over the ends of the tubes are fitted caps. 
The steam pipes pass through the side of the outer casing, to which 
they are made fast, and also through thecap. The chamber formed 
by the cap and tube plates is divided into two compartments by a 
partition, the object of which is to make the steam traverse two sec- 
tions of pipes. <A pipe is connected with the lower side of the cap, 
which pipe communicates with a second pump for pumping away 
the condensed water. . . . + There is another plan, remarks 
Mr. Turner, with which I must trouble you, as from its success 
where applied it merits our consideration, and forsimplicity I believe 
it excels all others. ‘The plan is that adopted by the Neath Abbey 
iron Company, and I believe was invented by Mr. Tregellis,—it is 
called the bilge condenser, from its being fitted in the bilges of the 
ship. This consists of a horizuutal vessel of iron, round or square, 
or any other form in section, to suit the shape of the ship. It is 
fitted with tubes of either brass or iron, which are tightly 
rivetted into plates at each end; a cap or water chamber 
is fitted to each end of the condenser covering the ends 
of the tubes. These caps are in direct communication with 
the sea by means of large pipes fitted to the ship’s side, the whole 
being placed some distance below the water line of the ship. The 
water will flow through the condenser with a velocity in proportion 
to the speed of the ship. Suppose the ship makes ten statute miles 
per hour, the flow through the condenser would be 586ft. per minute. 
This is a greater velocity of flow than has been obtained by means 
of pumps, and to obtain such velocity would require a great ex- 
penditure of power. This plan, however, simple as it is, has its 
faults, the principal of which are, first, that the tubes and their 
joints cannot be examined without docking the ship or laying her 
on the hard ground, and, no allowance being given for the unequal 
expansion and contraction, very large and strong tubes are required. 
Nevertheless this condenser, when well made and kept in good 
order, is the most economical surface condenser yet produced, and 
also in first cost is lower than any other. But there is much room 
for improvement, and the objections pointed out must be removed 
before it can be generally applied. The remainder of the paper is 
devoted to explanations of the advantages which surface condensa- 
tion has Leen proved to possess over the injection system. 

Mr. Turner not being present, no discussion ensued upon the 


aper. 
~_ (To be continued.) 
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An Interesting Reuic.—There is now in Deptford Dockyard a | 
model, constructed in the year 1558, of the yacht built for Queen 
Elizabeth. The model is in excelient preservation, and recently came 
into the possession of Mr. Brown, of the dockyard, at the sale of the 
effects of a deceased naval officer. 

Bristo. anp Sovurm Wares Rarway Wacon Company.—The 
sixth half yearly meeting of the shareholders in this company was 
held at the Commercial Rooms, Bristol, on Monday, Mr. J. Perry 
presiding. ‘The directors’ report congratulated the shareholders on 
the continued prosperity of the company. The revenue account 
shows a disposable balance of £2,431 17s., after carrying to the | 
depreciation fund the sum of £735 14s., being after the rate of four | 
per cent. per annum upon the cost of the wagons let on hire. Out 
of this balance the directors recommend the declaration of a 
dividend after the rate of ten per cent. per annum, which will 
require the sum of £1,997 16s. 2d., and leave a balance of 
£434 1s. 10d., and they also recommend that an additional one per 
cent. per annum, amounting to £184 1s. lud., be carried from this 
balance to the dépreciation fund (this sum, with the amount already | 
carried thereto, will increase the rate to five per cent. per annum, 
which rate the directors recommend should in future be charged to 
the revenue account for depreciation), and the remaining sum of 
£250 be diviaed as a bonus among the shareholders. The com- 
pany’s present stock of wagons is 1,232, being an increase of 469 | 
wagons during the past half year. ‘bree allotments of shares of | 
1,000 each have been made during the past half year, of which 30 | 
remain at the disposal of the company. The report was adopted | 
unanimously, and on the motion of Mr. H. Cossham, seconded by | 
Mr. Smith, the dividend and bonus, as recommended, were declared. 
lt was also resolved that the thirty shares of the old allotments not | 
taken up be disposed of at market price, and that the premiums 
thereon be carried to the depreciation fund. On the motion of Mr. 
Stock, seconded by Mr. Goold (and with the concurrence of the 
board), the number of directors was increased by the addition of 
Messrs. C. H. Hewitt and T. Gibson, and the remuneration to the 
directors was augmented to £300.—Colliery Guardian. 


| material alteration being made, 
I found this provision to be | 
scarcely necessary with my metallic joint, which I have proved tight | 


By a very simple arrangement the steam | C . 
y u P Vd sleepers, on which the rails are spiked. Underneath the cross girders 
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RAILWAY BRIDGES IN ITALY. 


Tue Building News gives drawings of a plate girder bridge 59ft, 
clear span between the abutments, and for a single line of railway a 
specimen of about 1,200 metres of bridges ‘erected on the rail vay 
from Ancona to St. Benedetto del Tronto, the spans varying from 
10 metres to 29 metres each. The requirements of the Italian 
Cahier des Charges for these bridges were, with a variable or acgj- 
dental load of 4,000 kilogrammes per metre lineal, equal to 1:22 tong 
per foot lineal, plus the weight of the bridge, the strain on the meta] 


| should in no case exceed seven kilograinmes per square millimet; 


equal to 4:4 tons per square inch: and with the test load the defleg- 
tion should not exceed 1-1000th of span. The bridges were, there- 
fore, calculated from these data, designs were made and sent to the 
Italian engineers for their approval, and were accepted without any 
The ironwork was then made jp 
England. 

The bridge consists of two main or longitudinal girders about 
16ft. apart, having roadway or cross girders at every 6ft. 2in. and at 
right angles to the main girders, the ends partly resting upon and 
near the centre of the bottom flange, and rivetted horizontally to 
the webs of the main girders. his arrangement provides against 
any accidents occurring from faults ia the connecting rivets. Sup- 
posing the conuecting rivets in the end of any one cross girder 
were even taken out, this cross girder would still do sufficient work 
to prevent any accident, so long as it rested on the bottom flange of 
the main girder. Between each crosg girder are two longitudinal 
bearers, or small wrought-iron girders, ove under the centre line of 
each rail. The ends rest on knee-pieces, and are rivetted to the webg 
of the cross girders ; on these bearers are light longitudinal wooden 


there are horizontal diagonal ties, to prevent side or horizontal motioy 
frem the wind or passing trains. 

Each main girder was made in three lengths for convenience in 
shipment and transport, and has two joints straight through the 
whole depth of the girder. Such joints were considered far better 
than irregular joints, where the various angle irons and plates break 
joint with each other, and have projecting pieces overhanging atthe 
ends, which are sure to be bent or broken if they have to be carried 
a long distance. Opposite each cross girder there are verticai T-iron 
stiffeners well rivetted to the erds of the cross girders, and to the 
webs and flanges of the main girders, thus making, as it were, a 
good stiff frame the whole width of the bridge at each cross girder, 
This arrangement iusures the top flange of main girders being kept 
straight, although they appear very uarrow for their length as com- 
pared with many girder bridges in England. 

Each bridge was carefully put together at the contractors’ works 
in England, and all the parts were marked distinctly, so that there 
was no difficulty whatever in putting them together on the site of 
the bridge. 

The ends of the main or longitudinal girders rest simply on cast 
iron bed-plates on the abutments, the upper surfaces of these plates 
being planed to allow the main girders to slide freely at either or 
both ends. When their lengths are altered by expansion or con- 
traction from change of temperature, this provision is found to be 
sufficient, even for bridges 510ft. long, in seven spans, similar cast 
iron plates being on the piers. This form and consiruction of bridge 
answered well the various requirements, viz, cost ef manufacture 
in England. As there were no complicated forgings nor bending of 
plates in any part, the various pieces were put together, and rivetted 
up, with very little labour and trouble. The main girders being 
made in short lengths of small weight and with flush-joints, made 
the transport easy, and without much chance of injury to the various 
parts. The erection of the bridges was comparatively easy, as there 
were only two joints to rivet up in each main girder; the cross 
girders were to be rivetted to the main girders, the longitudinal 
bearers to the cross girders, and the diagonal ties were to be bolted 
in place. Each main girder is 64ft. long, and, the span being 59ft., 
leaves 2ft. Gin. bearing on each abutment. ‘I'he depth or 
height of the girder is 5ft., giving a proportion of depth to 
the length of bearings of a little more than 1-l2th. For the kind 
of bridge this is a good and economical proportion. ‘The width of 
the top flange is only 1ft. 3in.; this width is much smaller than is 
generally made in bridges of that span: but still it is suffiviently 
wide, because the vertical T-irons (‘I'-iron stiffeners) connect with 
the flange at each cross girder, and insure the flange being kept 
straight when the strain is on. In fact, the bridge has at every 
6ft. Zin. of its length a stiff cross frame, to keep the main girders 
upright and their flanges straight, formed of the cross girders and 
strong T-irons firmly rivetted on their ends. 

The top flange of each main or longitudinal girder is composed 
of wrought iron plates and angle irons. ‘The angle irons are of the 
same sectional area throughout the length of the flange, but the sec- 
tional area of the plate varies. In the centre of the span there is 
one plate 15in. by }in. extending a distance of 9ft. 3}in. on each 
side of the centre, as far as the main joints, right through the 
girder. From these joints and ends of the }-in. plates the thick- 
nesses of the flange plates are decreased to 3in. for a distance of 
11ft. 3}in. towards the ends of the girder, and the remaining length 
of the tlange has plates l5in. wide by j);in. thick. The section is 
thus decreased, to avoid waste of material; for the strains towards 
the ends of the flanges decrease very rapidly, and do not require ° 
the amount of metal that is in the centre. ‘Iwo angle irons, each 
3in. by 3in. by fin., run the whole length of the top flange, and 
connect the above-mentioned flange plates to the web plates by 
means of rivets fin. diameter, and about 4sin. pitch or distance 
from centre to centre. On the outer and under edges of the flange 
plates are rivetted two angle irons, one on each edge; these 
angle-irons not only help to make up the required section of metal, 
but also give great stiffness to the top flange ; it will at once be seen, 
by referring to the illustration, that they make the flange into a very 
good strut, or column, to withstand the compression that is put upon 
it when the bridge is loaded. The bottom flange is similar to the 
top flange, but has not the angle irons on the outer edges—in this 
case, they are not required to stiffen the flange, as it is always in 
tension and never acts asastrut. ‘The two inner angle-irons that 
connect the flange plates to the web plates are 3}in. by 3}in. by 
#;in., and are of the same section throughout the length of the 
flange. The plates in this flange are of the same length as in the 
top flange, but are thicker—in the centre, the section of plate is 15in. 
by 4iin.; towards the end, ldin. by ,;in.; and at the ends, 1din. 
by in. ‘The sectional area decreases towards the ends for the 
some reason as the top flange. Between each main joint, the angle- 
irons arein one length without any intermediate joint, but the plates 
have an intermediate joint because of the difficulty in getting such 
long plates without extra cost. 

The web of each main girder is formed of a number of plates, 
5ft. by 3ft. 1,%;in., by Sin. thick at the ends of the girder, in. thick 
towards the centre, aud jin. thick in the centre. These plates are 
thicker towards and at the ends of the. girder, in order to take up 
safely the greater strains that are there when the bridge is loaded. 
The joints of the web plates, between the T-iron stiffeners, are 
made with two joint strips, hin. thick, having jin. rivets about din. 
pitch. The joints opposite each cross girder are made with the 
f-irons, and are rivetted in the same manner as the intermediate 
joints. There are two main joints, which divide the main girder 
into three pieces; the centre piece of 18ft. 7,3fin., and two end 
or abutment pieces, each 22ft. 8,f,in. These pieces, having 
flushing joints, were convenient tor carriages, and arrived 
safely at their destination without any damage whatever; had 
the joints been irregular, with the angle-irons and plates overhang- 
ing in order to break joint with each other, there is no doubt 
they would have been seriously injured, if not broken in transport. 
These flush joints are really the strongest part of the girder, for the 
sectional area of the joint-plates and strips is in all cases greater 
than the sectional area of the flanges at those points. Care was 
taken in arranging the rivets, thatthe flanges at the joints should not 
have their section destroyed by punching the rivet holes more tuan 
at any other part, and the shearing area of the rivets is in all cases 
greater than the sectional area of the flange ; therefore we may safely 
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say that the girder would break at any partsooner than at the joint. 
In the top flange joints, there is sufficient metal, and a sufficient 
number of rivets, to transmit the compression from one piece of 
girder to another without the ends of the flanges of each piece 
touching. Itis always well to provide for this, as it is but seldom 
that manuiacioress —_ a good and proper butt-joint in rough 
ht iron girder work. 
"The cross shaders are 15ft. Ilin. by 1ft. 7}in. deep, and are made 
of a web plate din. thick, and two angle irons 3in. by Sin. by din. 
for the top flange, and two for the bottom flange; each girder was 
calculated to carry with safety 16 tons (8 tons at each of the two 
ints where the rails cross), presuming this to be the greatest 
weight that is ever put on one pair of driving wheels of the heaviest 
ocomotive. ‘The rivets that connect the angle iron to the web are 
3in. diameter, and about 4}in. from centre to centre. There are 
vertical pieces of angle iron rivetted on at the ends, so as to connect 
with horizontal rivets to the web of the main girders. When thus 
fixed it would be impossible for the cross girder, when loaded, to 
disconvect itself from the main girders without shearing the rivets. 
The resistance to shearing is the only strength in rivets that can 
positively be depended upon; it would never be safe to suspend a 
cross girder with vertical rivets, where the heads only hold up the 
weight, for the heads sometimes break off with a very slight blow. 
The cross girders are also rivetted to the bent T-irons, and the cross 
frames of the bridges are then complete. ’ 

The longitudinal bearers, or small cross girders, under the centre 
lines of each rail, were put in to avoid having heavy longitudinal 
wood sleepers, and to insure the least possible deflection of the rails. 
These bearers are in short lengths, and rivetted to the webs of the 
cross girders; they are only 10in. deep, and are made of a web jin. 
thick, with two angle irons 2}in. by 2ir. by }in. for the top flange, 
and two for the bottom flange; besides being rivetted to the webs 
of cross girders, they rest on small angle-brackets, which are 
also rivetted to the cross girders. The wind ties, or horizontal ties, 
din. by }in., are put in to resist any tendency the bridge may have 
for horizontal motion from the force of the wind or passing trains. 
The roadway is of timber, and fixed to the cross girders with hook 
bolts. he quantity of wrought iron in this bridge is 18 tons; and 
cast iron in the four bed-plates on the abutments, 7 cwt. 


PATENT LAW AND ITS OPPONENTS. 
From “ Newton's London Journal of Aris.” 

To invite our readers to the serious consideration of so trite a 
subject as the policy of granting patents for inventions would seem 
to require an apology at our hands, yet we may feel that if it were, 
at this time, to remain silent, we should miss a favourable opportunity 
of disposing of much hostile matter—written, as we believe, with 
all earvestuess of heart—that has accumulated since we last directed 
attention to the subject. The fact is, that so fascinating has the 
idea of “ unfettered industry” proved to empirical political economists 
that no sooner does one champion experience a fall than others 
are ready to take his place on the lists. These champions, although 
few in number in comparison with the defenders of “inventors’ 
rights,” are unquestionably men of standing—that is, their social 
position enables them to find an audience, although, perhaps, it may 
not be an assenting one; and as the world is not over-disposed, at 
apy time, to analyse and test a plausible argument worthily endorsed, 
itis not altogether prudent to allow the advocates for “ unfettered 
industry” to work on unquestioned ; more especially as their oppo- 
sition may fairly be expected to any real reforms that may be sug- 
gested to the Legislature, founded on the report which will shortly 
be forthcoming from the royal commission on the patent laws. On 
this point, a writer, to whom we shall have again occasion to refer, 
says :— 

op It is necessary to discern that some present movements for an 
alteration of these laws are prompted and led by those who desire— 
not what can be deemed thorough reform, not a system founded on 
new and better principles, not, ina word, emancipation of industry 
—but rather to apply more consistently the present principles, which 
we deem erroneous ; to attach more surely, aud to draw more tightly, 
and to make more onerous, those fetters and burdens, which, if the 
agen system were made theoretically more perfect, we fear would 

only the more felt.” 

The aim, therefore, of the opponents of patents is to convert, by 
irrefutable argument, disciples to their creed; and, failing this, to 
maintain the inconsistencies which are acknowledged to exist in the 
working of the patent laws, with the view of making the laws con- 
duce to their own destruction. 3 

‘That our opponents are increasing in number it wonld be vain to 
deny, neither is it at all inexplicable; for there never was a new or 
revived absurdity that failed, when earnestly proclaimed, to obtain 
adherents. The believers in Joe Smith and spirit-rapping are 
standing proofs of the eager thirst in the human mind for new 
revelations ; and when everything else has progressed so rapidly 
during the last half century, why, it may be asked, are we to be tied 
down to the antiquated views of Lord Bacon, or rest content with 
Adam Smith’s development of political economy? It is enough, 
says the new school,. that patent laws are “mischievous” and 
“delusive,” therefore they must be abolished. Why they are mis- 
chievous is sufficiently stated in general terms; but only one advo- 
cate for their abolition, so far as we remember—viz , Sir William 
Armstrong—has committed himself to examples, and, in each case, 
bas his proof broken down. We care not to follow this further, 
but would refer our readers to vol. xiv., page 193, of this Journal, 
where his celebrated presidential address to the Institution of Mecha- 
nical Engineers is discussed. 

‘That the patent laws are “delusive” is simply, because all who 
hope to gain by them are not rewarded according to their expecta- 
tions. This argument for their abolition would apply with equal 
foree to the withdrawal of charters or acts of incorporation from 
joint stock banks, insurance companies, and railway companies. 

But let us see what is the bill of indictment drawn against the 
patent laws. Without noticiug minute and inappreciable objectious, 
it may be said to consist of the following items :— 

1, Invention is thereby discouraged. 

2. Freedom of preduction and trade are restricted. 

a he public is defrauded by the extra price put on articles pro- 
_4. Litigation is increased. 
For these grounds of complaint, we are indebted to the outpourings 
of certain political philosophers of Great Britain, France, Germany, 
and Spain, whose names it would be unjust to withhold from an 
admiring public. A pamphlet, entitled ‘The Patent Question,” which 
is the immediate cause of our again approaching this subject, 
is written by Mr. R. A. Macfie, the President of the Liver- 
| ol Chamber of Commerce, from whom the quotation given 
cubjact, et an. _ This gentleman, having long nibbled at the 
metaphysiciane, eliminated, after the manner of our northern 
wertky’ of ms some marvellous truths which he considered 
a ts a ne attention of the congress of the Associa- 
oat on Promotion of Sccial Science, held at Edin- 
fon Fog ctober last, and has now reproduced in the form of a 
a e' At the same meeting a paper, by Mr. W. Hawes, F.G.S., 
mira - Council of the Society of Arts, was read, “On the 
pana —o of the Patent Laws,” and it subsequently 
— the Law Magazine. Whether these papers elicited any 
with the *. or even approval, we are unable to state. Mr. Macfie, 

~< teomah bs strengthening his argument, has appended to his 

; Chovaline a _ of earnest contributions to patent reform, by 
aud M Sone other continental economists, viz., M. Legrand, 
Besides the riguez, Professor of Political Economy at Madrid. 
Wilhelm Rake avatars, Wwe propose to notice a paper by 
oncnbled cor » Which embodies the views of the anti-patent men 
fest, The'ss d e latter part of last year, at the congress at Frank- 
ti guments of all the advocates for the abolition of patents, 
rom whatever quarter they c h amily li 
and sho ' they come, have a strong family likeness, 

. “OW @ profound ignorance, first, of the com rincipl 
which patent/Ing 4 » first, ornmon principles on 

aw is founded, and, second, of the springs of action of 





THE ENGINEER. 


the human mind. Their deductions are, consequently, fallacious ; 
and their inexperience of the working of the law effectually prevents 
them from detecting their own untenable positions. It is, however, 
avery singular instance of hallucination that every advocate for 
the abolition of patents, with the exception of Sir W. Armstrong 
(who based his arguments on what proved to be untenable pre- 
mises), should have adopted assertion, and thought it proof, and 
evaded the points on which patentees and their advocates rely for 
the retention and the amendment of the patent laws. In this respect 
Professor Rogers has been the greatest sinner, and Mr. Denison, 
Q.C., is not far behind him. : 

Let us now see what our authors have to say on the several heads 
above enumerated, and we shall then be able to judge of the value 
of their objections. We shall consider, first, the question of dis- 
couragement attributed to patent law, which, according to Mr, 
Hawes, “checks rather than stimulates improvements ;” premising 
that, as this part of the indictment, in its importance, overrides all 
the others, we shall deal with it at some length, and discuss the 
remainder more briefly. Respecting the discouragement to inven- 
tion caused by the patent laws, there is an unanimity of opinion, 
and the grounds on which this opinion is based are not materially 
different. Mr. Hawes says: “ T'rue inventive genius, labour, in- 
quires, discovers almost involuntarily, and does not stop to see how 
it can most speedily put each new idea or principle into force.” 
Here, one would think, is an important duty omitted ; and that for 
the public it is most beneficial to encourage able men to step forward 
and create ont of chaos what shall be useful to mankind ; but his 
inference is very far from this. He proceeds :—* Philosophers, 
chemists, and often scientific mechanics, whether English or foreign, 
give their ideas and discoveries freely to the public; each uses the 
discoveries of his predecessors in inquiry, to aid him in his future 
investigations, and to help him to earn fresh laurels.” The results 
of these various researches, he says, “only requires the skill of the 
patent agent to secure to the speculative patentee some portion of 
the profit arising from the original discovery.” This act, Mr. Hawes 
assures us, is petty larceny ; and so far from legislative interference 
being required to produce or stimulate the growth of invention, he 
further says, that “the seeds of invention are sown broadcast over 
the world, and ready to germinate in due season.” This is the cry 
of all anti-patent men, but no attempt to prove it has yet been 
made. 

Another unanswerable objection to patents is, “ That no patent 
law accords any privilege to the discoverer of a law of nature.” 
This quotation is from Herr Rébrich, but the idea is common to this 
class of thinkers. Professor Rodriguez also uses it; he says: ‘‘ We 
invent as much in discovering a principle as when we find a means 
of obtaining useful results;” and he proceeds :—“ If invention con- 
sists in whatever means may be used to diminish the fatigue and 
labour necessary to obtain a certain result, why not generalise and 
recuguise the ownership of those who discover scientitic laws, or 
new materials to elaborate, as well as of those who invent new pro- 
cesses and new industrial instruments?” This argument is so 
unanswerable that we are constrained to say—By all means make 
the patent laws conform to this suggestion. Thus, although Sir 
Isaac Newton was grievously treated by not receiving the grant of 
a patent of invention for fourteen years for the sole right to make, 
use, and vend his theory of the solar aystem; and the promulgation 
of the atomic theory brought Dalton merely fame and a poor pro- 
fessorship—for the future will the labours of our pioneers in science 
be substantially rewarded. Let the philosopher who, for example, 
shall prove the identity of heat and electricity have his patent for 
that discovery, on the condition that he fully specifies it; and let 
Admiral Fitzroy, when he shall have compl his storm theory, 
have a patent for the sole right to prognosticate the weather, accord- 
ing to his system of observation. 

But patents, besides being delusive, are said to cause discourage- 
ment, by awarding the privilege to manufacture, in exclusion, often 
of an original inventor. ‘ Quite commonly,” says Mr. Macfie, “ an 
invention suggests itself to a number of persons about the same 
time. In such a case, all but the one who is the first to use and 
patent are deprived of the advantage of the improvement, though it 
is as much theirs as his original device.” Without admitting this 
statement in its fulness, we will allow that there is truth in it; but 
if the inventor's merit is merely what Mr. Hawes describes it to be, 
“his investment of the fees to secure a patent right,” there is no 
great harm done to the tardy applicant. There is not, however, 
complete agreement on this point, for Herr Réhrich is very pathetic 
on the grievance of the disappointed inventor. He gives us his 
views in this suppositious case :— 

“ Two men,” he says, “ have workedand striven for years without 
intermission, and perhaps exhausted their fortune to attain to 
their ideal ; they have reached it at last; both see at the same time, 
on the very same day, their efforts crowned with success; and they 
are about to visit the Patent Office, to secure their reward through 
the meaus of a patent. The one is retarded by meeting on the road 
ali acquaintance, to whom, with joy, he communicates the result of 
his labours, sketching out his future plans, like the celebrated woman 
with the basket of eggs on her head. In the meanwhile, the other 
inventor proceeds to the Patent Office unhindered, and is leaving it 
as the one arrives to learn, with horror, that he has come too late, 
that all his labour has been in vain, all his trouble and pains useless, 
and the loss of his fortune a miserable reality, and its recovery im- 
possible; for he dares not, according to the patent law, make use of 
his invention, and he is a ruined man, while his rival sits in the very 
lap of fortune.” 

This passage shows conclusively that the writer is in utter igno- 
rance respecting the progress of invention and the working of 
patents. {f he possessed any experience in this branch of labour, 
he would know that, arduous as is the work of eliminating some 
great discovery in the manufacturing arts, it is as nothing in com- 
parison to the task of forcing his improvement upon an unwilling 
public; and that it is by creating a strong inducement in an 
inventor to persevere in this task, that patents are so eminently 
efficient. Years will most frequently lapse, after an invention is 
perfected, before the “lap of fortune” is presented for the patentee 
to sit in. Again, it is quite possible to expend a fortune before 
making an invention sufficiently complete to patent; but we never 
heard of such a case. The fortune, when it has gone, will be found 
to have been expended in working out some patented idea, ‘I'he 
inventor believes he has reached his ideal long before it is realised, 
and it is at the early stage that he patents. Aninventor, therefore, 
bereft, as in the illustration, of his idea, is simply arrested on the 
outset of a great labour, and not at its completion. If that be not so, 
what is the meaning of a series of patents in the same name or 
interest following in quick succession one that originates 4 new 
process ? as, for example, the Bessemer patents for manufacturing 
steel. We might give many illustrations from actual life of the 
effect of patents upon inventors and capitalists conjointly, stimulating 
them to persevere through great and unexpected discouragements 
in completing the work they had undertaken; but the selection 
would perhaps be invidious, and not in all cases acceptable to the 
parties. Yet, as the witty Canon of St. Paul's said, with respect to 
the religious training of children, that an ounce of mother is better 
than a pound of clergy, so here, an ounce of fact is betver than a 
pound of declamation. We will, therefore, select an example of a 
successful course of invention, and show the actual working of the 
patent laws. 

The west of England has long been losing ground, and most 
deservedly so, in the woollen market, not merely by the rivalry of 
Yorkshire, but by competing foreign manufacturers. A west- 
country clothier of experience gave the subject great consideration, 
and found the defects of the manufacture mainly due to the in- 
equality of the yarn. To remedy this he conceived the idea of 
introducing a new kind of feed to the carding engine. He was not, 
however, a mechanic; either, at the time of inventing the feed, 
was he engaged in the woollen trade. Nevertheless, he thought 
well to patent the principle of feeding the sliver obtained from the 
first carding engine to the apron of the second carding engine in 
diagonal parallel lines ; there would thus, he conceived, be a uniform 
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Thus far very little expense had been incurred, yet the primary 
invention was made. The first arrangement of machinery for pro- 
ducing the diagonal feed, although worked out by the aid of a good 
mechanician, was so imperfect that it was wisely abandoned, and @ 
second patent was taken fora new arrangement. This proved to 
be satisfactory ; but the invention had now to be introduced to the 
trade. The inventors were, however, neither of them in a position 
to make profitable use of the invention, but believing it to be of 
value to the trade, they had, through their patent, a great interest 
at stake, and therefore resolved to introduce it. Fortunately, one of 
the patentees was able, by family interest, to gain admittance to a 
cloth mill, where he could pod the invention and watch its pro- 
gress. This he did incessantly for months, and succeeded so far as 
to draw ihe attention of clothiers to the new feed. It required, how-. 
ever, the setting up of special machinery for the practical demon- 
stration of the invention—in fact, that the inventors should become 
clothiers on a small scale, before the trade would believe in the 
alleged improvement. When the mechanical difficulties had been 
removed, there were, therefore, the prejudices of impracticable mill- 
owners to conquer; and, after this, the determinod opposition of the 
workpeople, to whom a labour-saving machine is a declared enemy. 
At last all these obstacles were surmounted, and the trade was, in a 
measure, compelled to adopt the new feed. The next step taken will 
show how completely at variance from the truth is the statement that 
patents obstruct invention. Having thus far succeeded by introducing 
regularity into the feed of carding engines, in obtaining uniform 
slivers, the patentees proceeded to experiment on the condensing of 
the slivers as they left the carding engine. These experiments 
resulted in three patents, by which they were enabled to introduce 
a condensing engine, which is highly approved of by the trade. 
Not content with these two steps the firm next directed their atten- 
tion to the fulling—commencing two patents in following years, but 
abandoning them for that time from wnt of success. This did not, 
however, daunt them; for having foun i that the irregularity in the 
woollen yarn was partly due to irregula- oiling of the fibres by hand 
before the carding operation, they experimented on an automatic oil 
distributor, and took steps to secure it by patent, but had to abandon 
that application al-o. ‘T'wo years later, however, they succeeded in 
accomplishing this operation most satisfactorily. They then again 
returned to the fulli, g, and last year :ntroduced a fulling mill, with 
some important improvements, nis is a hasty sketch of one firm 
whose business is built up, 5» to speak, on patents, and for whose 
labours, had it not been for the existence of the patent law, there 
would have been no adequate motive. We might instance many 
other houses to whom the same remark applies—as the leading tool 
manufacturers of the United Kingdom, and all the great agricul- 
tural implement makers ; but we are exceeding our limits, and must 
proceed, 

Freedom of production and trade are said to be restricted by the 
patent laws. On this head we have the testimony of the French 
economists. M. Chevalier says: “The foreign manufacturer, esta- 
biished in a neighbouring country where the patent is not recog- 
nised, would be able to supply the production which the patent 
affects in third markets at a reduction corresponding with the pre- 
mium that the French manufacturer, his competitor, would have to 
pay the patentee, in order to enjoy the use of the patented invention.” 
‘This means that an English inventor, patenting his improvements in 
France, prevents the French manufacturer competing iu foreign 
markets with Switzerland (which grants no patents), in respect of 
that foreign invention. But what right has M. Chevalier to assume 
tha’ the manufacturers of either couutry could compete successfully 
with the original inventor, even if no foreign royalties were claimed ? 
The positiun is obviously untenable, because it is opposed to facts. 
He says: “ Let us suppose, for example, that a new colour is patented 
alone in France, and that the patentee only permits the manufacture 
of the colour on payment of ahigh royalty. . . . - The French 
producer will necessarily be placed in such a situation that be will be 
unable to sustain any foreign competition.” But, as an answer to 
this, let us assume that a foreigner invents a new colour, and does 
not patent, but sends goods dyed with it into France; is the French 
producer any better able to sustain foreign competition? Or, to 
take a more likely case, suppose that no new colour is invented, by 
reason of the stimulus for invention being wanting, and where 
would be the new market for the French manufacturer, which his 
advocate is so desirous of finding for him? ‘Ihe restriction of trade 
is therefore a most trausparent fallacy ; for if the pateut law has the 
merit of encouraging men to invent, with the hope of obtaining a 
reward, it enlarges the domain of industry ; and if it does not on- 
courage, by fencing round new inventions as they arise, it compels 
competitors of the owners of these monopolies to invent also, in 
order to maintain their ground. ‘This is the real cause why exor- 
bitant royalties are rarely insisted on by the owners of patents, But 
objectors to the law shut their eyes to the fact that there are more 
ways than one to attain a given result; and when the path prepared 
by one explorer is found guarded by a patent, they, inthe impotency 
of ignorance, declaim againstthe worthy man who demands a toll on 
bis labours. So M. Legrand says, “ The doors which we open by our 
treaties of commerce may, by means of patents, be closed,” and, 
as a corollary, he urges the necessity of making all discoveries 
free. 

Again, the public, we are informed, is defrauded by the extra 
price put on articles produced under patents. ‘Thus, according to 
Mr. Hawes— : 

“The public pays trebly, directly, in the extra price put on articles 
produced ; indirectly, in the hindrance offered to improvement, and 
in the expense imposed on those who, driven on by the necessities 
of the great undertakings in which they are engaged, invent as they 
proceed, to meet the emergencies of the moment, and then find 
themselves surrounded by claims for compensation for the use of 
ideas which have been patented, but which have never been prac- 
tically applied.” 

A suflicient answer to this statement will be found in an extract 
from the letter of an experienced patentee, whose communication 
Mr. Macfie iacludes in bis pamphlet, with the view of strengthen- 
ing his own argument. The writer says, and most truly, that “ the 
law secures to the public all the knowledge previously enjoyed 
before any patent; the inventor has to contend with prejudice and 
opposition of established trades; the inventor must offer some 
advantage to the public, either in price, quality, or novelty, or it 
will not be purchased, If not superior to the old, the invention has 
no chance.” 

A singular objection taken to the patent law is that, by its 
action, litigation is increased. There can be no doubt that, if 
no legal right existed to a property in invention, there would be no 
patent suits. The same remark equally applies to the recovery 
of debts; for if the law did not acknowledge the rights of a creditor, 
the County Courts might safely be dispensed with. Mr. Hawes 
one that “the aid of the law [in the establishment of new 
legal tribunals] was required to secure adequate reward to the in- 
ventive genius of thecountry.” He would grant no such assistance; 
but Mr. Macfie puts his objection more tenderly. His plaint is, that 
patent right may be infringed where there is no copying whatever, 
but complete originality; and that even if an invention be servilely 
copied, it cannot possibly harm the inventor, Thus, he says, “A 
mau makes and uses a plough. It cannot be used at the same time 
by his neighbours. But if he invents a new kind of plough, all his 
neighbours may make ploughs similar without injuring bim—that 
is, without taking his property, viz., the particular plough he made,” 
What think ye of this, ye Howards, and Ransomes, and Fowlers, 
and Hornsbys? It is unreasonable, therefore, to allow men to go 
to law to establish claims on untangible property. Let them quarrel 
as they will over material possessions, but ideas are too subtle for 
law to deal with. Hear what our Scotch philosopher has to say on 
this point,—distinguishing copyright, of which which he approves, 
from patent-right, which is intangible; and if it does not convince, 
we fear we can add nothing to clear the argument :— 

“We have thus the inconsistency or paradox that the exclusivd 
privileges which have for their province only material objects— 
which engage only our bodily frame and those seuses merely that 








supply to the card cylinder, and a perfect mixture of the fibres. | have their exercise on matter apart from mind (and this is all that 
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patentable inventions do)—carry prohibition into the region of ideas ; 
while those other exclusive privileges, in whose province matter 
serves only as a vehicle or excitant of things immaterial—concep- 
‘tions, memories, tastes, emotions—and as an instrument to set the 
mind a working and affect the higher senses and faculties—make no 
such incursions, keeping entirely clear of interference with any 
man’s practical use of ideas.” 

Thus far we have confined our observations to the many objec- 
tions raised against the patent laws, on the ground of their obstruc- 
tive and litigious tendencies, and we trust we have fairly met and 
auswered the indictment. We have, however, now to call attention 
to two other points, raised by the pamphlets under consideration. 
The first we shall notice is the scheme propounded by Mr. Macfie 
as@ solution of the difficulties of the patent question. As aman 
of the world, as well asa philosopher, Mr. Macfie acknowledges 
that inventors require “stimulus to set them in action.” He 
therefore proposes, in lieu of monopoly 7 tagy- om to substitute 
grants of money. This is not a very novel idea, nor has it hitherto 
been deemed very practicable; but the advantages he believes to 
be so manifest as to deserve working out intoa system. “ At such 
a time as may be agreed upon,” says our author, “ let each inventor 
be allowed to have his invention reported on and estimated ; 
and thereupon let the nation pay the valuation price or honorarium.” 
There is to be an union of nations as respects inventions, by whom 
not more than one million pounds sterling is to be annually spent on 
buying up new inventions. No country is to pay more than 
£100,000 per annum; and £1,000 is the maximum each country is 
to allow for one invention. This average, we suppose, will remove 
the “uncertain, irregular, and lottery-like benetit accruing from 
patents,” so objectionable in the eyes both of Mr. Macfie and of Mr. 
Hawes. An inventor has mercly to present a specification, we pre- 
sume, to the proper authorities, and it is at once accepted on behalf 
of the countries in union, who immediately reward him with a 
thousand pounds a-piece. This is indeed a happy solution of the 
difficulties of the patent question: we can only hope that our 
readers have minds capacious enough to receive it, and to find in it 
au efficient substitute for the existing system, which Mr. Hawes has 
been pleased to call, “ an inventor's lottery, in which there are many 


hundreds of blanks to one prize.” This modified patent system | 


will, according to its author, remove the obstacles that prevent the 


combined use of successive improvements patented by different in- | 


ventors; and further, the disproportion that is so common now 
between the merits and value of an invention and the rate and 
amount of the patentee’s fees—between the services rendered and 
the reward enjoyed—will disappear. 

There is one other phase of the case which Mr. Hawes’ paper 
touches, and which we cannot let pass without comment. It will be 
best introduced by means of extracts, He is speaking of the pub- 
licity given by the press to inventions, and he says :— 

“Every invention, with or without a patent law, must and will 
be published. Secrecy, thanks to International Exhibitions, is no 


longer the guiding rule of manufacturers, who have learned that , 
they gain more by free communication with one another than by | 


exclusiveness—the result, and not the exact mode of obtaining it, is 
acknowledged to be the great desideratum.” 
On another page we find the following remark :— 


“lo prevent the secret use of inventions was one of the original | 
objects of the patent law; but that it now produces any such effect 
I I y | 


is very difficult of proof. It would, indeed, be more easy to show 
that it now encourages secresy.” 

Are we correct in supposing that there is some little discrepancy 
between these two statements, or is our judgment at fault? Let us 
try to settle the point by furti er questioning the paper itself. Near 
the conclusion we find the following :— 

“ Whilst, then, our manufacturers are exposed to the inconve- 
niences, restrictions, and taxation of our patent law, foreigners are 
taught by the publication and extensive circulation of every speci- 
fication, how to make our newest machines, and to follow our 
newest processes; and this information is given to them free from 
our self-imposed royalties and patent charges, to our injury and to 
their benefit ; whereas, if our patent law be repealed, and foreign 
countries retain theirs, this country will have the advantage of 
knowing all their improvements, whilst they will not have the same 
facility of learning ours.” 

Is itcome to this: that in the year of grace, 1863, the Chairman 
of Council of the Society of Arts shall dare to advocate, before the 
National Association for the Promotion of Social Science, a policy 
so degrading as the locking up of the national stores of scientific 
knowledge, and the pillaging those of foreign countries, although 
professing liberal sentiments; or does he hold out the collateral 
advantage as a bait to manufacturers, to induce them to deny the 
patent laws? Does he not know that the last remnant of this sel- 
fish policy, which unhappily prevailed at the beginning of the 
present century, passed away for ever, by the repeal of the statute 
3 aud 4 William 1V., cap. 52, which prohibited the exportation of 
machinery? But we will not press the point. It is enough for us 
to have shown the inconsistencies of a would-be reformer, whose 
vanity has led him to deal with a subject, the bearings and extent of 
which he knows nothing. Our advice to Mr. Hawes, offered in all 
kindliness of spirit, is, that he lay aside the subject of patent law 
reform and take earnestly to the study of logic. He may then, 
perhaps, learn to avoid, in future essays, such contradictions as are 
contained in the following passages:—“ The public appreciate the 
originality of the mind which makes an advance in science, and do 
not fail to reward it.” “It is notorious, that the few really im- 
portant improvements, speaking nationally, which have been pa- 
tented, have at first been received by the public with ridicule, and 
have rarely been thoroughly adopted during the inventor's life.” 





Accrpents 1v Coat Mines.—The collected reports made by the 
Inspectors of Mines to the Home Secretary on the year 1862 have 
only just been published. They sbow that not less than 1,133 lives 
were lost by coal mine accidents in Great Britain in that year, and 
105 in ironstone mines. In 1861 the lives lost by accidents in coal 
mines were only 943, but the year 1862 saw several accidents of 
unusual fatality —47 persons were killed by an explosion at 
Cethin Colliery, near Merthyr; 59 persons by another at Edmund's 
Main Colliery, near Barnsley ; and, most terrible of all, 209 persons 
at Hartley Colliery. This last calamity will long be remembered, if 
only for the extraordinary sympathy excited throughout the 
kingdom, resulting in contributions for the families of the sufferers 
to an amount exceeding £80,000—a sum which prcved, in fact, far 
larger than the reasonable requirements of the case, so that an 
arrangement had to be made for varying the application of the 
surplus. 

Sream Fire Enorne in Dustix.—A new steam fire engine, made by 
Messrs. Shand, Mason, and Co., has just been added to the fire 
brigade of Dublin. On a recent trial, in the presence of the Lord 
Lieutenant, steam of 501b. pressure was obtained in ten minutes 
after lighting the fire. The engine started with jin. jet, the water 
gauge showing a pressure of 401b. The steam rose rapidly to 80 lb., 
wud a fin. jet was then used. When the steam pressure had risen 
to 120 1b., with a water pressure of 1001b., a hose with an inch jet 
was attached, and directed against the Campanile; and, although a 
high wind was blowing from the opposite quarter, the water rose in 
one continuous column until it struck the lower cupola. But for 
the high wind this jet would have reached a much greater height. 
After playing for some time this hose was detached, and the {in. jet 
was agaiu tried, which threw a column of water fully 20ft. over the 
cross on the top of the bell tower, or, in other words, to a height of 


120ft. The volume of water thrown in a few minutes was enormous, . 


aod it came dashing down in torrents from the building until the 
ground below was completely flooded. The jet of water was 
directed with great precision to various points of the structure, 
which, in fact, received a thorough washing from summit to base. 
His Excellency the Lord Lieutenant expressed his admiration at the 
efficient manner in which the engine worked, and the universal 
oe of the spectators was that the trial was in every point of 
view a complete success. 








SHAND’S STEAM FIRE ENGINES. 
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Tue first part of this invention, by James Shand, relates to im- 
provements in the arrangement and construction of steam fire 
engines, and consists in employing a vertical double-acting 
steam cylinder, placed in an inverted position directly over 
and concentric with a water cylinder, fitted with bucket and 
plunger. The plunger is connected direct to the steam piston 
by two rods, and to a crank (working between the steam and 
water cylinders, and also between the said rods) by a connecting 
rod jointed to the bottom of the plunger. The water cylinder has a 
vertical frame cast on the top, the upper end of which forms a 
cylinder bottom, to which the steam cylinder is bolted. This 
vertical frame also carries the bearings of the crank shaft, and on 
this shaft a fly wheel and eccentric for working the slide valve and 
feed pump are fixed. The steam and water cylinders may be con- 
nected by rods or other means besides the method above described. 
The water cylinders or fire-engine apparatus is constructed with 
valves and air vessels, and the delivery has two outlets for attaching 
hose, and is fitted with a stop valve, which can shut off either of the 
two outlets, but only one at a time. The steam engine is fitte] with 
a self-acting governor, constructed with a small cylinder and piston, 
communicating with the water discharge passage of the fire-engine 
apparatus on one side, and the steam chest on the other side; this 
piston is‘connected to the lever of a regulator, which is acted upon by 
variations in the water pressure in the fire-engine apparatus. The 
framing of the engine is formed of two metal tubes placed longi- 
tudinally, and forming receptacles for branch pipes, stoking irons, 
or other articles; to these tubes the boiler and hind springs are 
fixed ; there is also a sheet metal trough in front on the under side, 
to which the plate of locking carriage is fixed, and on the upper 
side a tool box, with driving seat and footboards and seats for fire- 
men; under this box is a receptacle for hose, which can be placed in 
coils or wound ona reel. The steam boiler is placed in the front of 
the hind axle, and the steam and fire engine apparatus at the back, 
but fixed to the boiler; this admits of better access to all parts of the 
engine. 
manner, but combined with spiral springs and india-rubber stops, 


to provide a better action and to reduce weight. There isa footboard | 


in two pieces at the back, on which the man travels and attends to 
the fire. When the engine is in use these boards are placed one on 
each side of the boiler, to screen the hind wheels from the heat; 
there is a furnace door in front, and a coal bunker fixed to the fore 
locking carriage. 

The second part of the invention relates to improvements in the 
construction ot the steam boilers of steam fire engines, such boilers 
being applicable to other purposes. The steam boiler is of vertical 
tubular construction, and the outer shell surrounding the tubes is 


cylindrical. Two detached semicircular chambers, made of thin | 


sheet metal, are used to fill up the space between the tubes and outer 
shell ; these chambers communicate with the steam space by means 
of tubes, and to the external atmosphere by cocks, fixing the 
chambers to the shell of the boiler ; these cocks are used to empty 
any condensed steam that may accumulate in the chambers. The 
use of the chambers is to reduce the quantity of water in the 
boiler, causing steam to be raised more rapidly, and to increase the 
steam space. The chambers may be of any shape and number, 
and are applicable to boilers other than those of steam fire engines. 
The boiler is also constructed so that the upper part of the shell 
may be detached by means of bolts or studs and nuts, thus allow- 
a access to the tubes and internal part of the boiler. 
ig. 1 is a longitudinal section of the steam engine ona larger 
scale, showing the construction of the boiler, steam engine, and 
p- ‘The fire-box A is of conical form, so as to give space for a 
| ao fire-grate or furnace. The fire-box communicates with the 





The hind springs are made of steel plates in the usual | 
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smoke box B, aud the chimney by the vertical tubes C. In order 
to diminish the water space and increase the steam space two semi- 
circular metal cases or pockets D are fitted into the boiler round 
the space occupied by the tubes C. The casing D communicates 
with the steam space by two or more open pipes E, which 
ascend above the water level, and small cocks are fitted in the 
bottoms of the cases D through the sides of the boiler to draw off 
any water that may be formed by condensation. The upper shell 
of the boiler can be taken off by means of the bolted joints F and G, 
and the top of the smoke box can be taken off to repair the tubes, 
&c., by unscrewing the joint H The engine is composed of an 
inverted steam cylinder I, placed above and concentric with a 
pump K, which parts are framed together by four bars L, which 
connect the enlarged head of the pump with the cylinder bottom, 
and which frame L also carries the bearings for the crank shaft M. 
The pump is fitted with a hollow trunk or plunger N, to which 
is attached a bucket or piston O, which is fitted with valves, as 
shown. At the bottom of the pump barrel there is a grating P, 
which is fitted with india-rubber discs, and forms the foot 
value of the pump. In action the suction is drawn in the 
upstroke by the bucket O, and in the downstroke about balf the 
water is discharged by the displacement of the plunger N, and at 
the next upstroke the remainder of the water is discharged by 
the ascent of the bucket. The enlarged head of the pump K is 
fitted with a large air vessel Q, the nozzles to take the hose at R. 
Over these openings to the nozzles at S is fitted a valve, shown in 
plan at Fig. 3, which is so constructed as to admit of both outlet 
passages being open, or to close either at pleasure, but not to close 
both outlet passages at the same time. The connecting rod T is 
jointed to the bottom of the pump plunger N, which is itself 
attached to the steam piston by two piston rods, between which the 
crank works, as shown in plan in Fig. 2; upon one end of the crank 
shaft M is keyed a fly-wheel, and upon the other end an eccentric, 
which works the slide valve and feed pump V. Fig. 4 is a section 
of the governor, which is constructed with a piston fitted intoa 
cylinder with a trunk and stuffing box ; the connecting link es 
the piston is attached to the lever of the regulator; the pipe V 4 
connected with the steam jacket of the cylinder and the pipe X wit 

the enlarged head of the main pump, so that any change in =~ 
pressure of the water in the pump ‘vill cause the piston of the 
governor to be moved by the pressure of the steam, and = 
regulate the admission of steam to the steam cylinder of the 
engine. 











Tue Enrerprise.—The iron screw steam vessel Enterprise oo 
successfully launched on Tuesday at Deptford. She draws = 
11ft. 4tin. with engines and boilerson board and armour on her si es. 
As her rigging and equipment will immerse her less than 3ft. more 
it is now certain that she will carry all her weights (of guns, — 
stores, &c.) and still have buoyancy to spare. This is considered os 
tremely satisfactory in so small a ship, in which so much has 
attempted. Her strength is proved to be unusually great from a 
fact that she is reported officially not to have “ broken hi 4 
slightest degree during the launch. The greater number of ships 
her size break from }in. to fin. ined b 

Pusiic Works Act, 1863.—From a return recently obtain y 
Mr. Maclure, hon. secretary to the Central Relief Fund, it *PP ic 
that in the last week of January :here were employed erry " 
works, under this Act, 606 skilled outdoor labourers, and 2,24 a 
skilled. Of the latter 2,024 have been cotton operatives — n 
last three years, and 1,894 of them are allowed to earn or | 
wages, varying from 6s. 4d. to 18s. per week, and 353 are emp 
as a labour test. 
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Tus hammer is the invention of William Walton, of Smethwick. | to which 


near Birmingham. A cylinder, piston, and rod are constructed, and 
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is secured, as shown, a hammer block D. A 


| punch or stamp may take the place of this hammer block 


the hammer, or stamp, or punch is attached to the end of the rod. | 


On the top of the cylinder are placed two concave plates, 
with the concave parts inward, and an india-rubber sheet, 
or any metallic substance bolted tightly between the two 
concave plates. A rod is fixed to the centre of the india-rubber 
sheet or metallic plate by means of two small plates, one of which 
is made fast ut the bottom of the rod; the other plate is put on 
the top side of the india-rubber sheet or metallic plate and over 
the rod, and screwed tight down with a screwed nut on the rod. 
This rod is connected to any suitable driving gear, driven either by 
steam or other power, The action is thus :—-The india- rubber sheet 
or metallic plate is slightly deflected upwards and downwards; the 
air is thus exhausted from the top and bottom sides of the piston in 
the cylinder, and as there is an opening at the bottom of the concave 
plate to the top of the cylinder, the air is exhausted from the top of 
the piston, and the hammer rises. As the bottom of the cylinder is 
open, all kinds of hammers can be worked well by this simple 
method—such as tilts, forging, planishing, and rivettivg hammers. 
The mode of exbausting the air from the top and bottom of the 
piston in the cylinder is this :—A tube is attached to the top con- 
cave plate, and to an opening near to the bottom of the cylinder 


below the piston is placed a stuffing box and glandat the bottom of the | 





cylinder for the piston rod to pass through ; a stuffing box and gland | 
are also placed on the top concave plate so as to make all perfectly | 


tight on both sides of the piston. 


When the piston is at top stroke | 


a vacuum has been formed at the under side of the deflecting plate | 


and at the top side of the piston, which causes the hammer to rise 


and fall with great force and speed, or the hammer may be worked | 


without the bottom stuffing box and gland, if preferred. 
In another modification of the invention there is substituted for 
the concave and deflecting plates a large shallow cylinder and piston, 


which may be placed on the top of the hammer cylinder, and the | 
small pipe is attached to each. For the purpose of moderating the | 


power of the stroke or stopping the hammer, a small cock is pro- 


vided beneath the diaphragm or piston in the large cylinder, thus | 


reducing the power of the vacuum. 


Fig. 1 shows a vertical section of the improved hammer; Fig. 2, a 


plan of the diaphragm and guide; Fig. 3, an elevation of the valve ; 
Fig. 4, a sectional plan through the cylinder at x, 2; Fig. 5, a section 
of the shallow cylinder, which may be employed in some cases in 
preference to the diaphragm. 


if the purpose of the apparatus require it; E and F are 
the two concave plates, their concave surfaces inwards on 
the top of the cylinder A; G represents a sheet or ae 
of india-rubber, or of any metallic substance if preferred ; this dia- 
phragm is sprung in between the plates E, F. H is a rod fixed tothe 
centre of the diaphragm by the two small plates I and J, the one 
marked J being made fast at the bottom of the red H, and the other 
one I secured above the top surface of the diaphragm G, over the 
rod H, and screwed tightly down by the screw nuts K. The rod H 
is connected to any suitable driving gear, the apparatus being 
worked by hand, by treadle, by steam, or any other suitable power, 
apulley Z for driving by steam power being shown. 

The action of the apparatus is as follows :—By the revolution of 
the crank Y, to which the rod H is connected, an upward and 
downward deflection of the diaphragm G is produced, thus 
causing either a vacuum, or a partial vacuum as may be 
required, alternately above and below the piston. The 
upward deflection of the diaphragm produces a vacuum above 
the piston and the hammer rises, the air being forced be- 
neath the piston through the tube M, N. The downward deflec- 
tion of the diaphragm withdraws the air beneath the piston 
through the same tube, and the hammer falls, and to regulate 
the power of the vacuum thus produced, and consequently the 
force of the blow struck, the patentee employs the slide valve §, 
shown separately in Fig. 3, by which air may be admitted into the 
cylinder beneath the piston, and thus cushion the fall of the piston, 
and graduate the force of the blow; whilst for the purpose of simi- 
larly regulating the vacuum above the piston, the stop-cock R and 
the pipe Q. which opens into the cylinder at L, are provided. O and 


P are stuffing boxes and glands to make all secure above and below | 


the piston, but the hammer may, if preferred, be worked without the 
stuffing box and gland O, and also without the pipe M, N, and 
oy F. 
ig. 5 shows, in vertical section, the form of shallow cylinder 
before mentioned, which may be employed, instead of the diaphragm, 
for large hammers ; it is to be fixed on the top of the hammer cylinder, 
and the upper end of the pipe M, N, may open into the cover of the 
exhausting cylinder. 
The hammer thus constructed works solely by pneumatic action, 
but without any compression of air; and to render the apparatus 


| available as a stamp or punch, it merely requires that suitable tools 


A, Fig. 1, is a cylinder, B the piston, and C the piston rod, | 


should be fixed in place of the hammer block. 
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re communicating with a pipe and valve for admitting the 
cock for the purpose of taking off the refuse. In this vessel 


suitable filtering medium. 
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is by Thomas Wrigley, of Bury. A vessel of any provided with a solid spindle, and the other end with a nozzle or 
© shape or dimensions is employed, the vessel having an | hollow shaft, both resting on bearings at two sides of the vessel. 


One end of the nozzle communicates with the interior of the cylin- 


or other fluid to be filtered, and another aperture leading toa | der, and the other end with a pipe or aperture at one side of the 


vessel. Between the edge, of the nozzle and the aperture or pipe 


a hollow perforated cylinder covered with fine wire cloth | there is a washer of metal, wood, india-rubber, or other suitable 
One end of this cylinder is | material for the purpose of making a perfectly tight joint, when the 


cylinder is moved forwards by a screw acting on the end of the solid 
spindle, and when the cylinder is drawn back by the screw it is free 
to revolve in its bearings. When the edge of the nozzle is forced 
against the washer, and the joint tight, the water or other fluid to 
be filtered is admitted to the vessel, and passes from the exterior 
to the interior of thecylinder, and escapes through the nozzle to the 
aperture or pipe at the side of the vessel, and leaves the dirty and re- 
jected matter on the exterior surface of the cylinder. hen the 
lower surface of the cylinder, or so much of it as is immersed in 
the water, becomes so far covered with rejected matter as to impede 
the operation of filtering, the forcing up screw is eased and the 
upper surface turned into the water, and having again tightened 
the joint by the forcing up screw, the operation of filtering again 
proceeds, Now the clean surface is brought into contact with the 
water, and when the whole surface of the cylinder has became so 
far covered with rejected matter as to obstruct the passage of the 
water or fluid, he shuts the supply valve and opens the clean- 
ing out cock until the water in the vessel is below the 
bottom of the nozzle on the cylinder. The cleaning out cock 
is now closed, and the screw at the end of the solid spindle 
is turned back to break the joint of the nozzle, and a rapid 
revolving motion is then given to the cylinder by gearing or in any 
other convenient way, which by centrifugal action throws off all the 
dirt and extraneous matter accumulated on the surface of the cylin- 
der into the fluid in the vessel, which fluid and rejected matter is 
passed off through the cleaning-out pipe and cock provided for the 
purpose. 
In the illustration a represents the vessel for containing the 
water or fluid to be filtered; 4, the supply pipe ; c, the supply valve ; 
d, the cleaning out pipe; ¢, the cleaning out cock, and f the 
hollow perforated cylinder covered with wire gauze or other 
filtering medium. The end g of the cylinder is closed, and 
to that end is fixed the solid spindle h, which rests in the bearing +, 
and has its outer end agajnst the head of the screw &, which passes 
through the nut J, fixed to the ext: ior of the vessel. To the other 
end of the cylinder is fixed the nozzle m, one end of which passes 
through an aperture at the end of the cylinder, and the other end is 
fitted to a bearing in that side of the vessel and communicates with 
the exit pipe n, and between the edge of the nozzle and the flanch 
of the pipe there is a washer o for making a tight joint when, by 
means of a screw k, the nozzle is pressed against it. ‘I'o the cylinder 
or nozzle is fixed the toothed ring or wheel p, gearing into the 
toothed wheel r, fixed to a spindle provided with a handle s or with 
a driving pulley. The oe valve is simply a flat plate covered 
with athvoutiien in connection with the upper flanch of the pipe 0. 
The valve is attached to the rod t, having at the upper end a screw 
passing through a stationary nut wu, and lock nut v, and to the top of 
the rod is fixed a handle w, for turning the rod and raising or lower- 
ing the valveas required. Thus when the joint between the end of 
| the nozzle and the flanch of the external pipe » is tight the cylinder 
is stationary, and the fluid passes from the vessel into the interior of 
the cylinder, and makes its exit through the said pipen. When 
the lower portion of the cylinder is covered with dirt and refuse 
the joint is broken and the upper portion of the cylinder turned 
below by the handle and gearing, and when the entire surface of the 
cylinder is covered with refuse the joint is broken and the cylinder 
turned with rapidity in water in the vessel so as to remove by 
centrifugal action the refuse, and thereby clean the surface of the 
cylinder. 

Thus the peculiar nature of this invention consists in placing in a 
| water-tight vessel a cylinder having a nozzle fitted against a washer 
so as to form a joint, which can be readily tightened or loosened by 
means of a screw, so that when the joint is tight the fluid may be 
filtered aud pass to the exterior of the vessel, and when loosened 
the cylinder may be cleaned by centrifugal action, 








Progress or Steam Cuttivation.—From small beginnings the 
application of steam to tillage purposes has steadily advanced, vatil 
by its aid it bas become possible to obtain on a large scale, ata 
reasonable cost, the more perfect cultivation and enlarged fertility 
which have been hitherto the distinguishing uttendants of spade 

husbandry. Although for very many years frequent attempts have 
| been made, and amongst others by Messrs. Heathcote, Parkes, 
| Fiskin,Lord Willoughby d'Eresby, the Marquis of T weeddale, Messrs. 
| Usher, Romaine, Hannam, &c., to cultivate by steam power, it is 
only within recent times that these attempts have won any con- 
siderable amount of public attention. In 1852 Mr. John Fowler 
applied to Messrs. Ransomes and May, of Ipswich, to aid him in 
developing his plan of draining by a windlass moved by horse 
power. In the course of experiments for this object, which ulti- 
mately issued in the steam power draining windlass exhibited by 
Mr. Fowler, of Lincoln, in 1854, his and their attention had been 
directed to the probability of carrying out more successfully than had 
up to that time been done the problem of steam cultivation, by 
means of au endless rope, and an implement balanced upou 
an axle carried by two wheels, so as not to require turning at the 
headlands. With an apparatus of this description, maoufactured 
and in a great degree designed at the Orwell Works, Mr. Fowler 
| competed for the Royal Agricultural Society of England prize at 

Chelmeford in 1856, and produced work at 7s. 24d. per acre, which, 
according to the opinion of the judges, would have cost by horse 
power 9. per acre. Simultaneously with this, great attempts were 
made by the advocates of cultivation by means of rotatory imple- 
| ments to carry out that system by steam engines travelling over the 
land and cultivating it by an implement forming part of the engine, 
of which class were the cultivators of Mr. Romaine and Mr. Usher. 
In Mr. Boydell’s plan the engine was employed to drag any imple- 
ment after it. Although much ingenuity was applied, the result 
was not successful, and the system may now be said to be abandoned. 
The remarks made in the Royal Agricultural Society of England's 
Journal, reporting the trials of Mr. Fowler's draining machinery 
at the Lincoln meeting, attracted the attention of Mr. Smith, of 
Woolstone, to the advantage of — ge steam instead of horses, 
to draw a peculiar form of cultivator. This gentleman had pre- 
| viously given great attention to the use of scarifiers drawn by 
| horses, and was firmly persuaded of the superiority of that imple- 
; ment over the plough, if a suitable draught power could be pro- 
vided. With these views he attended the Carlisle meeting of the 
Royal Agricultural Society of England in 1855, and there gave to 
me an order for a windlass, and a 7-horse power steam engine for 
steam tillage,.to beYdesigned by, and made under the direction of, 
Mr. Fowler, at Messrs. Ransomes and Sims’ Works, at Ipswich. 
This machinery was made and successfully worked in a field near 
that town, drawing one of Biddell’s ordinary scarifiers. It was seut 
to Mr. Smith in December, 1855, and in February, 1456, he reported 
at the Society of Arts that with it he could scarify to a depth of 
7in, at the rate of 2} acres per hour, and at a cost of 
6s. 8d. per acre, exclusive of wear and tear, which he esti- 
mated to add one-fourth more to tho cost. From thet time 
to the present, and with slight modification of the original 
apparatus, Mr. Smith has continued to cultivate his own 
farm at Woolstone with the most satisfactory results, and 
to introduce his system of culture by similar apparatus widely 
and successfully. eanwhile, Mr. Fowler was urging on his ex- 
yeriments with the greatest zeal and energy, and in 1856, at the 
*aris Exhibition, he received for an apparatus made at the Orwell 
Works the first public recognition of success, by the award of a gold 
medal. In 1857 he received the Highland Society's Prize of £200 ; 
| and in 1858 at Chester, for work done with an apparatus jointly 
constructed by Messrs. Ransomes and Sims, and Messrs, K, 
Stephenson and Co., he received the Royal Agricultural Society's 
Prize of £500. About this date Messrs. Howards, of Bedford, 
entered the field as manufacturers of Mr. Smith’s apparatus, 
with which they continued associated until 1861. Since then they 
have been manufacturing an apparatus upon the roundabout principle 
with which Mr. Smith originally commenced, but further improved 
and developed in some of its mechanical details, especially in avoid- 
ing the necessity of turning the implements at the end of each furrow. 
—Mr. R. C. B at Framiii 
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THE MANCHESTER .BOILER ASSOCIATION. 
(Concluded from page 73.) 


From the tables given last week some important deductions may be 
drawn, but since the circumstances of some of the explosions were 
peculiar, it is proposed to touch briefly upon them in the first in- 
stance, and then to turn to the consideration of the table. 

No. 8 explosion is one of the most remarkable that has come 
under the notice of tho Association, resulting as it did in the instan- 
taneous destruction of a series of five boilers working side by side. 
The fact of one boiler communicating explosion to another is 
thought, however, to admit of simple explanation, especially when 
the boilers are of the externally-fired class, as they were in the 
present instance, 

Let it be imagined that, in the first instance, one of the boilers, 
say the centre one of the series, rent at the bottom of the shell at 
one of the transverse seams, as these externally-fired boilers are so 
constantly found to do. The escape of steam and water from the 
opening, which it must be remembered is at the bottom of the boiler, 
would demolish the brickwork seating, and, rushing underneath the 
other boilers on each side of it, throw them up in the air; when 
falling upon the debris of the seating, they would become so strained 
as to explode, should steam be up, as it happened to be in this case. 

This occurrence is not peculiar to the present instance : thus, No. 7 
explosion happened to No. 1 of a series of egg-ended boilers work- 
ing side by side. No. 2 boiler, the one next to that which exploded, 
was empty, and the remainder, Nos, 3, 4, and 5, had their fires 
banked up, aud steam low, the only one at work being that which 
exploded. The whole series was disturbed by the explosion of No. 1, 
although the outer one, while No. 2 was thrown out of its place, 
flattened on one side for about half its length, and turned completely 
round, end for end, so that had it not beea empty at the time, but 
had its steam up, explosion would have been inevitable. 

Again, in February, 1862, three egg-ended boilers, externally- 

fired, working side by side, exploded at the same instant, while a 
Cornish boiler, also one of the series, but which was empty at the 
time, was fractured in the shell at the middle of its length, as well as 
ruptured at the attachment of the internal flue tube to the end plate ; 
these injuries plainly resulting from the percussive action of the 
steam and water escaping from the other boilers, and which must 
inevitably have caused its explosion had steam been up in it at the 
time. 
These explosions throw light one upon the other, and show how 
simple is the cause of a result so complicated, while it may be added 
that in all the cases met with in which explosion has spread from 
one boiler to another, the boilers from which it has originated have 
beon of the externally, and not of the internally fired class. 

No. 11 explosion is different in its character to all those hitherto 
referred to, and, since the detailed particulars have not previously 
been reported, they may now be given. It occurred to the boiler 
of a locomotive engine, while running at full speed with a pas- 
senger train. ‘The engine left the line of rails, fell upon its side, 
and then turned completely over, lying upon its back, with the 
wheels uppermost. In rolling over, it knocked off the steam dome, 
when, by the rush of steam and hot water which ensued, the fire- 
man was serious scalded, the engine-driver, as it was concluded, 
killed, and the steam dome blown to a distance of about 150 yards. 
Thus the explosion was caused by t..e engine running off the rails, 
and not the injury to the train, by t + explosion, which may, there- 
fore, fairly be cousidered as accident, since the failure of the boiler 
was not due to any defect in itself, or t» its treatment asa boiler, but 
arose from circumstances entirely in pendent of, and foreign to, 
itself. Perhaps the propriety may be questioned of terming it an 
explosion at all, but it has been the ru. to include under this head 
any failure of a boiler, however partial, from which, on account of 
the hot water and steam within it, dangerous consequences either 
did arise, or might have arisen. Thus the collapse of a flue tube is 
always termed an explosion, whether as in the case of Ne. 46, four 

rsons are killed, or as in that of No. 13, no one at all is injured. 

t may be added, that of all the explosions which happened last 

year, this is the only one that can be termed accidental, and that 
= previous instance at all has ever come under my own observa- 
tion. 

‘Two cases of explosion, No. 32 and No. 40, occurred during the past 
year to new boilers while under test at the maker's yard, and from 
which five persons were killed and eight others injured. This arose 
from the dangerous practice of proving boilers with steam before 
doing so with water, whereas the hydraulic test should be applied to 
every boiler without exception before steam is allowed to be got up 
in them. Those who object to this forget that, with all the care that 
can be bestowed, flawsinu material will sometimes pass undetected, and 
errors in judgmentastoconstruction be made, although the hope might 
reasonably have been entertained that the lamentably fatal explo- 
sion, which took place under very similar circumstances in this city 
some years since, would have led to the final recognition of this 
principle by eugineers generally. The explosion referred to 
occurred at a first-class locomotive manufactory, and the persons 
killed, some of whom were members of the firm, were just those 
who had enjoyed the best opportunity of ascertaining the quality of 
the materials in the boiler they were testing, and evidently felt 
satisfied of their sufficiency, or they had never exposed themselves 
to the danger they did. Others can claim no greater immunity from 
oversight, as is shown by the two explosions referred to above, and 
it appears to me, therefore, that the fallibility of our best exertions 
should be promptly and frankly admitted, aud consequently all our 
boiler constructions submitted to the hydraulic test, as a check, before 
human life is staked upon their sufficiency for withstanding a pres- 
sure of steam. 

To turn to the consideration of the table. 

The varieties of “service” in which the boilers referred to in 
the preceding table were engaged may be classed as follows :— 
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Ironworks .. 
Coliteries .. 1c ce +e 08 6 ce we ce oe 
Chemical Works, Dye Works, and Bleach Works.. 
Cotton, Woollen, and Flax Mills << 2 
Agricultural .. © ° 
Mines .. «so oo os 
daw Mills .. 
Locomotives ce 08 0e 49 00 08 co @: op 
Mi-cellaneous, consisting of six different classes .. .. 
A precise comparison of the safety of the differant classes of 
“service” cannot be drawn from the above list, siuce the total 
number of boilers of each class throughout the country is not 
known; still it hardly admits of a doubt that the explosions which 
take place at ironworks and collieries are far more numerous in 
proportion than those which occur at the mills in this neighbour- 
hood. 





The causes of the 47 explosions which occurred in 1863 may be 

classified as follow .— 

14 Explosions were due to defective construction ; 4 boilers failing 
in the shell, and 10 collapsing in the furnace tube, not 
from over heating, but simply from weakness of the flue. 

Explosions were due to defective condition of the boiler, result- 
ing in 6 cases from external corrosion, and in 1 from internal. 

Explosions were due to failure of the seams at the bottom of 
externally-tired boilers, over the furnace. 

4 Explosious were due to shortness of water, occurring through 
neglect of attendants. 

Explosions were due to overheating of the plates, consequent 
upon an accumulation of sediment through neglect. 

Explosions were due to excessive pressure, occurring in one case 
through inadvertence, and in the other through wilful reck- 
lessuess, 

1 Explosion was accidental. 


6 


2 
2 


° 


. 36 Total number of explosions of which reliable information has 
been obtained. 
11 Explosions not personally investigated, and no reports received 
sufficiently reliable for quotation. 
47 Total number of explosions reported during the year 1863, 
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It will be seen that the first three clauses in the preceding table 
recount those explosions which resulted from defects in the boilers 
themselves, whether due to original construction or to condition, 
while the remainder refer to those which arose from immediate 
neglect, with the exception of two cases, one of which was accidental; 
while the second, although it arose from over pressure, and would 
not have happened without a certain amount of neglect at the time, 
yet was perhaps more properly chargeable to the defective fittings, 
which were insufficient in number, and inferior in quality. It 
follows, therefore, that of the 36 explosions, the causes of which were 
investigated, 28 were due to the defects in the boilers themselves, 
1 to accident, and 7 to immediate neglect. That this neglect was 
chargeable to the attendant in every instance does not, however, 
follow ; since in such cases as the formation of incrustation, the 
attendant cannot be responsible unless he be provided with efficient 
b!ow-out apparatus, and allowed suitable time for cleaning out his 
boiler, which is too often denied him. 

From this it will be seen that for every explosion that occurred 
through immediate neglect, at least four arose from the weakness of 
the boilers themselves, or insufficiency of their arrangements. 

Frequently as attention bas been called to the importance of 
adopting some of the well known methods of strengthening 
internal flue tubes, it will be seen from the preceding table that this 
warning has not been unnecessary, since no less than 10 explosions 
occurred from the collapse of these flues during the past year, in 
consequence of which 18 persons were killed,and 11 others injured ; 
while the whole of these explosions might have beeu prevented by 
the adoption of any of the approved means of strengthening flue 
tubes, such as water pockets, flanged seams, or hoops, whether of 
T-iron, angle iron, bridge rail, or of any suitable section, as well as 
by other well-known means. For the best method of adding hoops 
to the flues of those boilers already made, see the Chief Engineer’s 
Monthly Report for June, 1862. 

Attention should be called to the large number of explosions 
found to result from “ Failure of the seams at the bottom of externally- 
fired boilers.” 

Several causes combine to produce this effect. One to which 
especial attention should be directed is the admission of the 
feed water. This is sometimes allowed to impinge immediately 
upon the plates over the furnace, as in No. 8 explosion, which 
destroyed five boilers at once, and also, as in the case of a 
boiler which exploded down in a coal mine, and particulars of 
which were given in the monthly abstract for February, 1862. 
Even when the feed is introduced at the end of the boiler furthest 
from the fire, still, if the pipe was directed downwards, the water 
will find its way to the bottom, and running along from one end to 
the other, cool a narrow strip of plates, and thus cause a local con- 
traction which cannot fail to strain the seams of rivets. To prevent 
this, the feed pipe should be carried along horizontally for several 
feet and at a few inches below the surface of the water, being per- 
forated with small holes throughout its entire length, so that the 
feed may be dispersed on its introduction. A second cause is the 
imperfect way in which these externally-fired boilers are too fre- 
quently repaired, the plates not being properly laid together, and the 
holes not brought truly one over the other, so that the drift has to 
be severely used to correct this, in consequence of which one 
part of the boiler is set straining against another, quite irre- 
spective of any pressure of steam. A third chuse is the use of 
sedimentary water, and the neglect of suitable means for blowing 
out. 

In some boilers these three causes of injury combine, while others 
might be mentioned, but the preceding will suffice to show the im- 
portance of securing careful workmanship, as well as attention to the 
introduction of the feed, and the prevention of incrustation over the 
fire ; while, however, it is thought that the only radical cure for 
these externally-fired boilers will be found in discarding their use 
altogether, and adopting those internally-fired in their place 


One-sixth of the whole number of explosions appears to have 
been due to corrosion, by which the plates were eaten away until 
their thickness became so reduced thatrupture ensued. Of these cases, 
six were external, and occurred in stationary boilers, while one was 
internal, and occurred in a locomotive, so that no instauce of explo- 
sion happening to a stationary boiler on account of internal corrosion 
was met with during the year. It may be added, that throughout 
the whole of my experience in the investigation of boiler explosions, 
it has been found, but with one solitary exception, that all those 
explosions which have happened to stationary boilers through 
corrosion, have been due to external, and not internal attacks. 
From this it will be evident, that however important it is to ex- 
amine boilers internally, it is even more so to subject the condition 
of their plates in the external flues periodically to a searching 
investigation. 

A very general impression exists, that nearly all explosions 
arise either from excessive pressure, induced by a reckless tamper- 
ing with the safety valve, or else from shortness of water. A con- 
sideration of the preceding table will show the fallacy of this 
opinion, and out of thirty-six explosions only two arose from 
excessive pressure, and four from shortness of waier, so that the 
number of explosions resulting from both of these causes together is 
but one-sixth of the whole; while it may be added, that only one of 
the cases of excessive pressure was due to recklessness, the other 
occurring through inadverteucy. 

Accidental explosions stand at the bottom of the list, and, as 
already stated in a previous part of this report, have but a solitary 
illustration. 

The position at which rupture in the shell of a boiler commences 
on the occurrence of explosion is a matter of interest, and it has been 
thought by some to exercise an important influence upon its destruc- 
tive character. In the thirty-six explosions given in the table, the 
rents of five boilers commenced above the water line; in a sixth, 
the boiler was so completely destroyed that it was difficult to 
determine which of the rents was the primary one; in a seventh, 
the boiler exploded while under test by steam alone, without water, 
so that consideration of this case may be dismissed; while in the 
twenty-nine remaining ones, the boilers all rent primarily below 
the water line. Particulars of the position of the rent, and of the 
destructive effects produced in the case of each explosion, will be 
found in the tabular statement. 

The consideration that has been given in the preceding remarks 
to the thirty-six explosions that occurred during the year 1863, and 
of-which the circumstances were ascertained, clearly shows, that 
however complicated the subject of steam boiler explosions has been 
made to appear, and however numerous and ingenious the theories 
may be that are propounded from time to time by way of explana- 
tion, that, on a close inspection of the simple facts in each case, the 
whole question with regard to those under consideration admits of 
a very clear solution, and that the occurrence of all the explosions, 
with the exception only of that of the locomotive boiler, may be 
attributed to one or the other of two causes, viz. :—Either to the 
defective construction of the boiler in the first instance, or to the 
defective treatment it received in the second, that treatment in so.ne 
cases extending over a term of years, till it reduced the boiler to an 











unsafe state, and in others producing immediate explosion by a | 
reckless tampering with tbe safety-valve, neglecting the water 


supply, or by other careless mismanagement. 

It is important that this view should be clearly brought before 
steam users, since the subject has too frequently been enveloped 
in mystery, and where mystery begins the adoption of vigorous 
measures for prevention is sure to end. The public have been 
sadly misinstructed upon this subject. It is true that they are 
duly informed, by means of the newspapers, of the frequent occur- 
rence of boiler explosions, as well as of the loss of life and 


damage to property resulting therefrom; but on carefully looking | 


through all the reports that were currently circulated throughout | 


the past year, as to the causes of these explosions, it may safely 
be stated that, as a rule, they were incorrect, and only tended 
to mislead, so that the opportunity was lost of making the facts 
of one explosion serve as a guide to the prevention of the recurrence 
of others. , : 

In one instance a “ scientific” witness at an inquest is 
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reported to have given it as his opinion that the explosion under 
consideration was due to the formation of gases, in consequence 
of the mixture of the feed water with that already inside the bviler, 
The witness did not know the component parts of the gas he 
referred to, but considered that its explosive properties were such 
that it was quite sufficient to have blown up the boiler, adding, that 
in his opinion, the occurrence of most explosions was quite myste- 
rious, and altogether unaccountable. In a second instance, a jury 
recorded their opinion, that the explosion in question had not 
resulted from pressure of steam, but from the generation of gases, 
consequent ou the steam from one boiler mixing with that of 
another at a different pressure. In a third instance, an explosion 
was reported in a scientific journal to have been due to shortuess of 
water, and the consequent injection of the feed upon hot plates, 
although it was clear to all who made an examination, that the true 
cause was the condition of the boiler itself, the plates over the mid- 
feather wall upon which it had been set being eaten away by 
corrosion. That this was the cause of the explosion was a matter 
of notoriety, while it may be added, that the jury brought in the 
owner of the boiler guilty of manslaughter on the ground of neglect, 

Many other illustrations might be given, but these will suffice to 
show the mistaken views too often entertained and promulgated 
with regard to the cause of boiler explosions, while it will be seen, 
that with such evidence and such reports, thereis but little prospect 
of any progress being made, and therefore, that this Association 
will render important assistance to the cause of the prevention of 
steam boiler explosions, by circulating correct information of all 
the circumstances connected with their occurrence. 

EnGtnes, 

Since an extra charge has been made for the indications of 
engines but few members have had diagrams taken, added to 
which, the working throughout the district has been so irregular 
owiug to the depressed state of trade, that no correct coal accounts 
could be obtained, so that a comparative table of the economic work- 
ing of the engines under inspection cannot now be given. This is 
certainly to be regretted, while, however, it is trusted, that on the 
mills resuming active work, which it is hoped they will do ere long, 
that this most valuable comparative table may be issued again. It 
will need, however, the co-operation of the members. 

Direct-acting horizontal engines continue to be laid down, and 
although in some cases their cylinders have been fitted with steam 
jackets, the general introduction of this system has been retarded 
by the difficulty met with in the execution of the work, which, 
however, the manufacturing eugineers of this district will no doubt 
shortly overcome. The economy to be derived from the use of 
steam jackets, where high pressure, expansion, and vacuum, all 
take place by turns in the same cylinder, has long since been too 
well attested by experience to need remark; so that it only remains 
for the skill of the manufacturing engineers of the district to afford 
steam users the benefit of the principle. 

A surface condense’ has been set to work during the past year 
and found to give satisfaction, while several others of similar con- 
struction are being applied in the neighbourhood. The water in 
the case first referred to is very sedimentary, and previous to the 
introduction of the surface condenser the boilers had been thickly 
coated with incrustation, which, however, is now prevented by the 
adoption of the new system. 

Superheating has made but little progress during the year. 

In conclusion, it may be stated that the experience of the past 
year affords additional evidence of the sounduess of the system of 
periodical boiler inspection, which this Association has both in- 
augurated and maintained, as well as of its sufficiency for the pre- 
vention of boiler explosions. Of this, three or more special illustra- 
tions were met with during the past year, in which, humanly 
speaking, there cannot be a question that impending explosion was 
averted, the boilers being found on inspection to be in a most 
dangerous state, and totally unfit for work, although the fact was 
entirely unsuspected by their owners until the examinations by the 
officers of this Association were made. This result of the com- 
mittee’s labours during the past year may of itself be fairly regarded 
by them with satisfaction, while, however, there can be no doubt 
that the information with regard to the defects and failures of steam 
boilers, that the committee have been the means of circulating 
throughout the country generally, has been conducive to the safe 
use of steam far beyond the limits of this Association. 


METROPOLITAN RAILWAY SCHEMES, 1864. 


Tue Board of Trade have just issued maps with a report on the 
proposed metropolitan railway schemes. The report states that :— 

“Thirty-nine bills, proposing to sanction the construction of rail- 
ways within the Metropolitan Railway district, have been lodged at 
the Board of Trade. Of this number eight have failed to make the 
deposit required by the Standing Orders, and in some other cases 
portions of a scheme have been abandoned and a reduced deposit 
made. It is probable also that the promoters of some other schemes 
will fail to comply with the Standing Orders, and that the bills will 
not, therefore, be introduced. ; 

“In dealing with the question of the groups into which the bills 
may be most advantageously classed for consideration by the select 
committees to which they may be referred, some difficulty arises 
from the circumstance that, owing to the great extent of some of the 
schemes, portions of them may be considered as competing with so 
many other schemes, or portions of schemes, in various parts of the 
metropolitan district as to make it necessary to throw so large a 
number of schemes into the same group that it may be doubtful 
whether one select committee wiil be found equal to the task of in- 
vestigating them all. ‘This is particularly the case with the schemes, 
six in number, noticed in a subsequent part of this report as form- 
ing av inner and outer circuit. ‘hese schemes require to be con- 
sidered together ; and, on comparing them with the several other 
metropolitan schemes, it appears that no less than ten of the latter 
may be considered as in some degree competing with one or other 
of the six first referred to, or portions of them; and it is desirable, 
therefore, if practicable, that the whole of these should be considered 
by one committee, and they have accordingly been thrown into one 
group. It will be seen that many of the schemes grouped together 
propose, in portions, at least of the scheme, the construction of lines 
in the same, or nearly the same direction, between the same points, 
and where it may be doubted whether more than one line can 
required; in others (aud especially in the three schemes for cou- 
necting the great lines north of the Thames, having their termini at 
the Euston-road, with the Charing-cross station) some one of the 
schemes, with, perhaps, some modification, might. serve the purpose 
of all. Certain of the schemes within the metropolitan district do 
not appear to compete with any other schemes. ‘he bills relating 
to these have been thrown into Group II.; others of the schemes, 
though in part falling witbin the metropolis, do not in the more 1m~- 
portant objects sought by the bills affect the metropolitan railway 
district, and such parts of the works to be authorised by those bills 
as are situate within that district do not appear to be of a character 





| that will bring them into competition with other schemes within 


that district. ‘hese have been thrown into Group ILI. 

“ It appears desirable that some plan should, if possible, ‘ 
for securing the joint and harmonious action of the two erage 
Parliament in considering the best method of dealing with the 
metropolitan railway bills, and settling the necessary arrengouee’ 
between the two Huuses for that purpose; and this object mig t 
perhaps be attained if each of the two Houses should think fit * 
appoint a select committee for this purpose, composed of a a 
number of members conversant with the private business, to mee 
in conference with a committee of the other House, composed ofa 
like number of members, in order to consider together the — 
referred to them, and, if possible, to concur in a joint nage 
Having regard to the necessity that a large number of the — 
politan railway schemes should be grouped together and consi = 
by the same committee, and to the great expense thereby thro , 
upon the parties to the several schemes in consequence of the we 
tracted inquiry thus occasioned, it becomes of great moment 4 
with reference to those schemes especially, some arrangeme 


be devised 
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should, if possible, be come to between the two Houses of Parlia- 

ment for constituting a joint committee of members of the two 

Houses, whereby the further expense of a double inquiry might be 

spared. 

ar They do not find in any of the bills a provision for securing a 
month’s public notice at the spot of the intention to take houses in- 
habited by the labouring classes. 

“It is proposed, for the purposes of the London and North- 
Western (additional powers) Bill, to open a roadway for carriages 
through the centre of the northern section of Euston-square, and 
the Tottenham and Hampstead Junction (extension to Charing- 
cross) scheme proposes to take portions of both sections of the 
square for the purposes of that scheme. It may be noticed also that 
the line of the Metropolitan Extension to Trinity-square, Tower- 
hill, passing through Finsbury-square in open cutting, and the 
Metropolitan District Railway passes through Trinity-square in 
open cutting. Many of the lines coming within the inner parts of 
the metropolis to the north of the Thames are designed to be either 
in cuttings or in tunnels. Several of them are, however, to be con- 
structed on viaducts. 

“ No scheme appears to have for an object the creation of a great 
central station, although more schemes than one contemplate the 
taking of land for a station in contiguity with the station of the 
Chariug-cross Railway at Hungerford bridge. The Great Eastern 
Railway Company by their Great Eastern Railway (Metropolitan 
Station and Railways) Bill seek power to construct a more central 
terminus at Wormwood-street, Bishopsgate. It is not, however, 
proposed that it should be used by any other company. This sta- 
tion does not appear to be intended to be placed, as suggested by the 
Lords’ Committee, in communication with the lines running to the 
western part of the metropolis. The East London (Thames Tunnel) 
also proposes to have a terminal station in the city at Moorgate-~ 
street, where it is intended to form high and low level stations one 
above the other. The London Union Railway proposes to establish 
a station near the Mansion-house, to the west; and the London 
Main Trunk Underground contemplates a station at Aldgate. The 

* Metropolitan Railway (Extension to Trinity-square), and the 

Metropolitan Districts Railways appear to contemplate the forma- 
tion of a station or stations near Trinity-square, Tower-hill, 
probably for passengers only. With these exceptions no new 
terminal station is proposed to be formed in the central portion of 
the metropolis. The following schemes, however, viz, the 
Tottenham and Hampstead (extension to Charing-cross), which 
would serve to connect the Charing-cross Railway with the Midland 
and the London and North-Western Railways, as well as with the 
Tottenham and Hampstead Railway (the last having already autho- 
rised junctions with the Great Eastern, the Great Northern, and the 
Hampstead Junction Railways); and the Hampstead, Midland, 
North-Western, and Charing-cross, which is designed to unite the 
London and North-Western Railway with the Charing-cross line, 
include the taking of land for station purposes near the Charing- 
cross Station, at its eastern side. Having regard to the situation of 
the Charing-cross station, upon one of the most frequented 
thoroughfares of the metropolis, it seems highly deserving of con- 
sideration whether the additional traffic, which in consequence of 
the proposed schemes would be concentrated in this district, is not 
likely to be of such amount as to render this important thorough- 
fare at various times of the day impassable for the ordinary traffic. 
With reference to the subject of central stations, it may further be 
observed that the Tottenham and Farringdon-street Railway is pro- 
posed to counect ihe Cambridge line of the Great Eastern Railway 
with the Loudon, Chatham, and Dover Railway Company's line 
near Ludgate-hill, where that company have already obtained 
power to take land for a station. 

“ Several schemes are proposed which would give effect to the 
recommendation of the committee, that there should be a line of 
railway on the eastern side of the metropolis connecting the rail- 
ways north aud south of the Thames. Qne of these is the line 
above mentioued as proposing to have a terminal station at a point 
in Moorgate-street—viz., the East London (Thames Tunnel). 
This line is designed to connect the South-Eastern and the London, 
Brighton, and South-Coast Railways on the south side of the river 
with the Great Kastern, the North London Railway (City branch), 
aud the Metropolitan on the north side. In addition to these it is 
proposed in four of the schemes to cross the river by means of 
bridges, five in number, two of them below London Bridge, viz., 
the Metropolitan District Railways, uear Limehouse, and the 
Metropolitan Grand Union at Tower-hill. The three above 
Loudoun Bridge are the Metropolitan District Railways, at Chelsea, 
and the London Union Railways and the Charing-cross Western 
respectively, at Lambeth. These schemes ate more particularly 
noticed in a subsequent part of this report in considering the ques- 
tion of an inner and outer circuit. The necessity for this large 
addition to the number of bridges crossing the river is a question 
deserving very careful consideration. Some observations on this 
point will be found in Colonel Yolland’s report. The effect of the 
proposed structures upon the navigation of the river will, no doubt, 
receive careful consideration from the Conservators of the Thames, 
and, if necessary, be brought under the notice of the select com- 
mittees on the bills. 

_ “Several sshemes may be noticed as designed to meet the sugges- 
tions of the committee, that additional railway communication is 
required in the densely-populated parts of the metropolis, and that 
it is desirable that railway communication, where it does not already 
exist, should be established between the main lines. 

“ The first of these objects seems particularly aimed at by the 
Oxford-street and City line, which runs from the Edgware-road to 
the Farringdon-street station of the Metropolitan Railway, and is in 
the nature of an omnibus line. It is observable that in the case of 


this line and that of the Victoria Station and Thames Embankment, | 


which is a line of the same character, the bills propose to authorise 
the construction of the lines as pneumatic railways. It may be 
assumed that the construction of the smaller tunnels required for 
railways on this principle would be a work of less magnitude and 
attended with much less interruption to the street traffic than the 
construction of the larger tunnel required for the ordinary under- 
ground railway. ‘The bills do not, however, require the lines to be 
Constructed on this principle. The Metropolitan Extension to 
Trinity-square, Tower-hill, and several lines between Westminster 
and Blacktriars, seem adapted for the same object. With regard to 
providing railway communication between the various main lines 
of railway, the following new schemes may be mentioned, viz., the 
London Union Railway connects the Midland near Hendon with the 
West Loudon at Kensington. It has a branch from the West 
London line at Chelsea to the Elephant and Castle Station and to 
the Bricklayers’ Arms Station beyond the river, which it crosses by 
a bridge at Lambeth. I'he London Main Trunk, Underground, 
commences from the Great Eastern at Bow, which it connects with 
the Metropolitan, the London and Blackwall, and the London, 
Chatham, and Dover Railways. The Charing-cross (Western) 
counects the West London at Kensington with the Charing-cross 
Railway on the south side of the Thames, by a line crossing the 
river at Lambeth, passing near the Victoria Station, Pimlico, in its 
way. The Charing-cross (Northern) is designed to unite the 
Charing-cross Railway with the Great Northern, the Midland 
(exteusion to London), and the Loudon and North-Western Rail- 
Ways, near their respective terminal stations. In addition to these 
are the Hampstead, Midland, North-Western, and Charing-cross ; 
and the Tottenham and Hampstead (extension to Charing-cross) ; 
also the East London (Thames Tuunel) already noticed as connect- 
ing the main lines of railway on the north and south of the river, 
t, the eastern side of the metropolis; and the Tottenham and 
Long oton street Railway above mentioned, which will unite the 
a on, Chatham, and Dover Railway at Blackfriars, with the 
abridge line of the Great Eastern Railway. Many of these 
= ser xed would also serve the purpose of providing railway com- 
= ication of an omnibus character in the crowded of the 
etropolis, as passenger stations are no doubt contemplated at various 
Points on these lines. 
But these objects would be in a more complete manner effected 





by certain schemes designed for giving effect to the recommendation 
of the committee of an inner and outer circuit of railway within the 
metropolitan districts, communicating with the privcipal main lines 
of railway coming into the metropolis for distribution of the passenger 
traffic, the outer circle in its course intersecting and communicating 
with the principal lines of railway north of the Thames. For the 
outer circuit, the Metropolitan District Railway seems well adapted 
to meet the views of the committee. The circuit may be taken as 
commencing at Battersea, by junctions with the London, Chatham, 
and Dover, and the London, Brighton, and South Coast Railways, 
whence it runs to the Thames, which it crosses at Chelsea by a 
bridge. It then proceeds to Brompton, where it joins the portion 
of this scheme, presently to be mentioned, called the inner circle, 
and throws out a branch to the West London Railway. From 
Brompton it proceeds through South Kensington and Kensington 
in a line parallel to Church-lane, close to which it crosses Notting- 
hill, and by Pembridge-gardens and Ledbury-road to near Kensal 
New ‘Town, where it throws out branches to the Great Western 
and the Hammersmith and City Junction Railways. The line then 
proceeds through Kilburn, where it throws out branches to the 
London and North-Western Railway, and, a little further on, to the 
Midland and Hampstead Junction Railways, through Kentish Town, 
where it again throws out a branch to the Hampstead Junction, 
through Lower Holloway, where it throws out branches to the 
Great Northern, through Stoke Newington, where it throws out a 
branch to Stamford-hill, and through Clapton to Hackney Wick, 
where it throws out branches to the North London. From Hackney 
Wick it proceeds by Bow, where it joins the Great Eastern, to the 
Thames at Limehouse, which it crosses by an arch of 750ft. span, 
130ft. above high water in the centre. It then passes by the docks 
in Rotherhithe to the railways on the South-Eastern and London, 
Brighton, and South Coast Companies in the neighbourhood of 
New-cross. The remainder of this outer circuit between New-cross 
and Wandsworth-road would be supplied by authorised lines of the 
London, Chatham, and Dover, and the London, Brighton, and 
South Coast Railways. The Metropolitan District Railways, besides 
forming the outer circuit just described, proposes to construct 
an inuer line which, branching from the outer line at Brompton and 
proceeding through Pimlico, passes near the Victoria Station, and 
then along the Thames Embankment, passing near the Charing-cross 
Station to Blackfriars Bridge; thence into the intended LHarl-street, 
and Cannon-street Stations to Tower-hill, where it is designed to 
form a junction with the proposed extension of the Metropolitan 
line to that place, The remainder of this inner circuit would be 
supplied by the Metropolitan Railway, and its authorised extension 
to Finsbury-circus, and its extension to Trinity-square, at the east, 
and to Notting-hill and Brompton at. the west, proposed by the 
Metropolitan Railway, Notting-bill, and Brompton Extension, and 
the Metropolitan Railway, Trinity-square, Extension Bills. ‘The 
portion of the Metropolitan District Railways line just described 
takes the same, or nearly the same, course with a portion of the 
Metropolitan Grand Union, a line which, according to the deposited 
plan, seemed also te have been designed to meet the views of the 
committee by the formation of au inner circuit. This line would 
commence by a junction with the West London at Kensington, 
whence it proceeds in a subway to and under Sloane-square, and so 
on to near the Victoria Station. From the Victoria Station it runs 
nearly parallel with Victoria-street to Westminster Bridge, thence 
through the Thames Embankment to Blackfriars Bridge, thence in 
a live lying to the south of Cannon-street, and passing near the 
Fenchurecli-street station to a point near the Metropolitan Railway 
at Finsbury-circus. The circle is then completed by the Metropolitan 
Railway, and its authorised extension to Finsbury with one excep- 
tion, By the Metropolitan Grand Union Railway Bill branches are 
proposed to the London and Blackwall; the North London Exten- 
sion at Liverpool-street; to the proposed extension of the Great 
Eastern line, a short distance north of Wormwood-street; to the 
lines at the Victoria Station, Pimlico, and from a point near Tower- 
hill to the South-Eastern and the Brighton Railways on the south of 
the river, which is crossed by a bridge near the foat of Tower-hill. 
The Charing-cross Western and the Charing-cross Northern, taken 
in connection with each other, would in some degree serve the pur- 
pose of an inner circuit, by uniting the Charing-cross Railway with 
the West London Railway at Kensington (passing near the Victoria 
Station, Pimlico), at the west, and with the termini of the Great 
Northern, the MidJand, and the London and North-Western Rail- 
ways at the north as well as with the stations of the Metropolitan 
Railway. The connection so proposed with the City, instead of 
being formed by a line running along the Lhames Embankment 
(north side) as in the case of the inner circuits previously mentioned, 
is effected by crossing the Thames at Lambeth, and then Ly means 
of the portion of the Charing-cross. Railway on the south side of the 
river, and its extension across the Thames to Cannon-street. It has 
been strongly pressed on the consideration of the Board of Trade, 
by the directors of the London and North-Western Railway Com- 
pany, that the object aimed at in the suggestion of the Lords’ Com- 
mittee for the construction of an outer circle of railways within the 
metropolitan district might be accomplished by means of the lines 
already constructed or authorised, if due facilities were afforded and 
arrangements made between the existing companies for that purpose; 
and they expressed their readiness to unite with all the necessary 
parties interested in the interchange of facilities, on equal terms, and 
in such arrangements as may conduce to the public convenience and 
the mutual advantage of the several companies, In this way it was 
urged the unnecessary expenditure of a large amount of capital 
might be spared, and the extreme inconvenience to which the whole 
neighbourhood is exposed during the construction of a metropolitan 
line, might be avoided. The question raised by the company appears 
to my Lords to be one deserving of careful consideration. 

“ Connection between railway termini would be effected by the 
Charing-cross (Northern, Charing-cross (Western), East London, 
Hampstead, Midland, North-Western, and Charing-cross, London 
Main Trunk Underground, Metropolitan District, Metropolitan 
Grand Union, Metropolitan Railway (Trinity-square extension), 
‘Tottenham and Hampstead Junction (extension tou Charing-cross), 
Victoria Station and ‘'hames Embankment. 

“ With reference to railways in embankment and new streets, two 
of the new schemes are proposed to be constructed in the Thames 
Embankment and under portions of the new street which has been 
authorised to be constructed between Bridge-street, Blackfriars, and 
the Mansion House, viz., the Metropolitan District Railways, and the 
Metropolitan Grand Union, already referred to. One of them, viz., 
the London Main Trunk, Underground, uses the new street only ; 
and another of them, viz., the Victoria Station and the Thames 
Embankment, makes use of the embankment only. 

“The Metropolitan Grand Union Railway Bill proposes the forma- 
tion of a new street from Aldgate to Bishopsgate, under which some 
of their lines of railway would be laid. The Hampstead, Midland, 
North-Western, and Charing-cross proposes new streets or widening 
of streets from Tottenham-court-road to the Strand, and thence to 
the Thames Embankment. The Metropolitan District propose a new 
street at Brompton in continuation (south) of the Exbibition-road, 
and a footway from the Thames Embankment to the Houses of 
Parliament. ‘’'be London Main Trunk proposes widening of some 
streets and some new streets in connection with the Corporation of 
London, the Commissioners of Sewers, and the Metropolitan Board 
of Works. 

“ There can be no doubt that the execution of those schemes 
which involve the breaking up or closing of important thoroughfares 
during the works will cause inconvenience to the public, who would 
use those thoroughfares, and annoyance to the occupants of houses 
or shops in the streets interfered with, and will also, by the inter- 
ruption to traffic, cause serious loss of profits to persons engaged in 
trade for which any payment that the parties can recover irom the 
promoters will, it may be assumed, be rarely an adequate compensa- 
tion. A further point for consideration, in regard to schemes to be 
executed in the inner parts of the metropolis, may be the propriety 
of making some provision for the removal of works that may be leit 
incomplete and be abandoned by the promoters. It may deserve 
consideratio m whether any pecuniary deposit that may be required 





by way of security for the completion of the works should not, 
instead of being forfeited to the Crown, be made applicable, if neces- 
sary, to the removal of the abandoned works and restoration of the 
thoroughfare. 

“ They propose that group I should include the following railway 
bills :— Metropolitan District; Metropolitan (Trinity-square Exten- 
sion); Metropolitan (Notting-bill and Brompton Extension) ; 
Metropolitan Grand Union; Charirg-cross (Northern); Charing- 
cross( Western) ; Hampstead, Midland, North-Western, and Charing- 
cross Junction; Tottenham and Hampstead Junction (Extension to 
Charing-cross) ; East London; Great Eastern (Metropolitan Station 
and railways); London Main Trunk Underground ; London Union; 
Oxford-street and City ; North London (Kingsland and Tottenham 
line); Tottenham and Farringdon-street; Victoria Station and 
Thames Embankment. Group it, the Great Eastern (Junction) ; 
Great Northern and Victoria Station; London and Blackwall; 
London, Brighton, and South Coast (New Lines to Battersea) ; 
London, Chatham, and Dover (No. 1.); London, Chatham, and 
Dover (No. 2); Metropolitan (additional powers); Metropolitan and 
St. John’s-wood; Midland (St. Pancras Branch); North Loudon 
ae power); Walthamstow, Claptan, and City. And Group 

II., the Great Northern (No. 1) (Barnet, Branch &c.) ; London and 
North-Western (additional powers) ; London and South-Western 
(additional works) ; London, Brighton, and South Coast (additional 
powers) 

“The following is a list of the schemes in respect of which bills 
and plans were lodged with the Board of Trade, but the pecuniary 
deposit required by the standing orders has not been made. The 
schemes have not, therefore, been taken into consideration :—Black- 
friars Embankment, yey | and Railway; Charing-cross (addi- 
tional lands); London Low Level ; Northand South London (High 
Level) Junction; North and South London Railway Junction ; 
Paddington and Charing-cross; Thames Tunnel; Thames Viaduct.” 

With reference to the above schemes, the streets committee of the 
Metropolitan Board of Works presented their report on Friday last 
at the ordinary meeting of the board. They state— 

“That 53 separate railway bills have been deposited for the 
construction of 258 new lines of railway, and branches of a total 
length of 417} miles, and they propose to raise a capital of about 
seventy millions for their construction. But many of these 
are competing lines, and the admission of one will exclude the other. 
The committee have been guided by the principle of, as far as may 
be practicable, combining existing railways into one general system, 
and sanctioning such new lines as shall most readily supply the 
needed links in the chain, so as to avoid the enormous destruction 
of property and disturbance of the traffic which would ensue from 
permitting the many duplicate propositions for effecting the same 
object to be carried into effect. Their engineer reports that Hyde 
Park, the Green Park, St. James's Park, Kensington Gardens, 
Newington Park, Hackney-downs, Leyton Grange Park, Trinity- 
square, Finsbury-circus, Camden-square, Oakley-square, Ampthill- 
square, Euston-square, and Sloane-square would all be cut through, 
and some of them in two or three places, and the same would be 
the fate of the following commons:—Stoke Newinzton, Clapham, 
Tooting (invaded by seven different lines), Acton Back, Acton, 
Wimbledon, Fulham and Deptford, and Turnham-green. Bishops- 
gate-street would be crossed by railways nine times; Whitechapel- 
road, thirteen times ; King William-street, City, four times; Strand, 
four times ; Whitehall, twice ; Palace-yard, Westminster, four times ; 
Belgrave-road, four times; Uxbridge-road, Notting-hill, five times ; 
Kensington-road, three times ; Edgware-road, Kilburn, four times ; 
Euston-road and Marylebone-road, thirteen times ; Deptford Lower- 
road, three times ; Acre-lave, Brixton, five times ; and St. Stephen's 
churchyard and St. Pancras burial-ground would also be invaded, 
the latter by three different lines of railway. The committee first 
examined the proposals for accommodating the internal traffic, and 
they feel that no argument is necessary to prove the advantage of 
completing what has been called the inner circle, of which the 
Metropolitan Railway already forms so important an instalment, by 
the completion of the several metropolitan stations would either 
directly or indirectly be brought into communication, and by which 
a steady unintermitted flow of traflic would be maintained through- 
out the day. The committee say it is almost inevitable that a part 
of the work should be constructed in the line of the Northern 
Embankment, and, though earnestly deprecating any interference 
whatever with that improvement either above ground or below, they 
cannot ignore the fact that propositions will be laid before Parliament 
showing that a portion of the inner circle might be conveniently 
constructed under the Thames Embankment. Anticipating these 
propositions the committee conceive that the Board’s best energies 
should be addressed to the absolute protection of the surface.of the 
improvement from all encroachment, and to such provisions for the 
design and execution of the railway works as may insure the 
practical completion of the embankment in the manner and for the 
purposes originally proposed. Next in importance to the inner 
circle the committee consider to be the connection of the new 
Charing-cross Station with tho stations of the great lines onthe 
north of London. Deprecating as a rule the construction of .Jines 
through the densely-populated area, they are of opinion that the 
concentration of a vast traffic at Charing-cross, much of it tending 
northwards to those stations, without adequate provision for: its 
dispersion, would be the greater evil of the two, aud that therefore 
it is desirable to permit a carefully planned line in that direction, 
more especially as the committee find that such a work may be con- 
veniently combined with the construction of a new street materially 
facilitating the uninterrupted flow of traffic from south to north. 
Individual experience as well as the general concurrence of public 
testimony contirms the committee in the belief that it is impossible 
to combine, with safety to the public and in a manner to insure 
regularity and despatch, large local passenger traffic with extensive 
through and goods traftic; that it is very desirable therefore, as far 
as possible, to keep the two classes separate. They think this object 
would be greatly promoted by the construction of additional lines 
connecting the northern and southern systems, for minerals an 
heavy goods chiefly, though not to the exclusion of passengers, 
which shall not traverse the central parts of London; and they 
think that, if the engineering difficulties can be satisfactorily over- 
come, great advantage would result to the public by connecting the 
eastern and southern lines by means of the Thames Tunnel. Much 
of the heavy goods traffic now encumbering the roads and streets 
between the docks ou each side of the river and London-bridge 
would be diverted, and greater facilities afforded to trade without at 
all interfering with the navigation of the river. But the committee 
are decidedly of opinion that no railway bridge should be permitted 
to cross over the Pool below London-bridge. They conceive that a 
free and unimpeded access to the wharves on both sides is of primary 
importance to the trade of the port, and that no pains should be 
spared to defeat any interference with so necessary a condition. 

“ The committee consider that the suggestions they have sketched 
out, coupled with the accommodation promised by lines now in 
course of construction, will at present suffice to meet metropolitan 
requirements, and that, without presuming to decide on future 
wauts, it would be the true interest, both of promoters and of the 
public, that no other lines should be sanctioned within the populous 
parts of the capital until experience shall have demonstrated the 
insufficiency of the lines which shall then have been made. They 
believe that even now the public do not derive all the benefit they 
might from the existing lines. Excessive tolls and other impedi- 
ments frequently prevent that free intercommunication between 
neighbouring railways which the vast and increasing traffic 
imperatively demands, and which has been frequently contemplated 
by the Legislature when giving their assent to such projects. 
Finally, the committee have been strongly impressed with the very 
serious interference of the several projects with the works of the 
board, as well as with those of the local boards; from the represen- 
tations of the engineer, they conceive that the execution of half 
only of those projects would render the drainage of London all but 
im ible. They recommend that in, any case where a projected 
railway does not periit of the continuous flow of the: sewage 
towards the outialls it should be so remodelled as to effect that 
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object, and that the board should offer its strenuous opposition to 
every plan which either does not or cannot be made to comply with 
that condition. The committee have arrived at the following con- 
clusions :—T hat it is desirable to complete an inner circle by con- 
necting the Mctropolitan Railway with the Victoria and City stations, 
and tlius, as far as practicable, uniting the present metropolitan 
stations. ‘hat a portion of this line might be conveniently con- 
structed under the ''hames Embankment and part of the new street, 
but that any interference with the surface ol thon improvements 
ought not to be permitted, and that the two operations should be 
designed and carried out under the strict supervision of the board 
and its officers, and with special regard to the p!an already approved 
by the Legislature. ‘hat for minerals and heavy goods, as well as 
for passenger traffic, additional lines to unite the northern and 
southern systems are needed, which shall not traverse the central 
parts of London, connecting the Eastern lines by means of the 
‘Thames Tunnel with the southern lines, but that it would not be 
advisable to sanction railways crossing over the Pool below London 
Bridge. That it is very desirable to connect the North-Western, 
Great-Western, Great-Northern, and Midland Railways with the 
Charing-cross, South-Eastern, South-Western, and other lines south 
of the ‘hames, by a carefully devised project, combined with such 
street arrangements as shall facilitate the dispersion of the carriage 
and passenger traffic from its stations. ‘That experience shows that 
it is advisable, as far as practicable, to separate local from through 
and heavy traffic, both for the protection of the public and the regu- 
larity of such traffic. That in order fully to develope the capabilities 
of the present railways, it is expedient that either the Board of 
Trade or some other department of her Majesty’s Government should 
be empowered to exercise control in fixing rates of toll, regulating 
traffic, and otherwise promoting intercommunication between 
different companies, by which means the public convenience might 
be better served, unnecessary expenditure saved, and much of the 
interference with private property and public traffic, contemplated 
by several bills now before Parliament, avoided. Thus, upon the 
western suburbs of London the northern and southern railways are 
already connected by existing lines, which, with proper connections 
and regulations, would obviate the necessity for forming new lines 
in that direction. That for the better protection of the sewerage 
tand other works of this board and local boards, it is desirable that 
dhis board should be empowered to require the railway companies to 
teviate from the levels laid down upon the deposited plans beyond 
he limits now sanctioned by Parliament, and to raise or depress the 
rails 80 as to avoid injury to the works aforesaid.” 


WINANS’ STEAM VESSELS. 

Tuis invention by W. and T. Winans, of Dover-street, consists in 
certain improvements upon an invention for which letters patent 
were granted 19th June, 1858 (No. 1,886), to Ross Winans and 
‘Thomas Winans, for “A new and useful Improvement in the 
Form of the Hulls of Steam Vessels.” 

The present invention consists in making a flat or nearly flat deck 
surrounded by enclosed bulwarks or open railing, or with an 
enclosed cabin or cabins upon it, with upper or hurricane deck on 
the upper part of the spindle-shaped hull of the vessel described in 
Ross and Thomas Winans’ patent. The ccnnection between the 
bulwarks, or enclosed cabin, or cabins and the spindle-shaped hull of 
the vessel, is made sufficiently high above the water line, or live 
of flotation, to be out of reach of ordinary waves in ordinary sea 
weather. 

Fig. 1, A, A, represents a longitudinal view of the hull of the 
vessel patented by Ross and ‘Thomas Winans with the present 
invention adapted thereto, a flat or nearly flat deck, with enclosed 
cabin and hurricane deck surrounded by a railing, being placed 
upon the spindle-shaped hull. 

‘The dotted line a, a, a, a, Fig. 1, shown through the cabin, indi- 
cates the upper part of the spindle-shaped hull; 0, b, b, }, represents 
the sides of the enclosed cabin which is placed thereon; ¢, d, d, 
represents the hurricane deck surrounded by a ailing e, e. 

Fig. 2 represents a vertical cross section of the spindle-shaped 
hulltaken at the line B, B, of Fig 1. 

@, a, a, represents the hull; c, c, the flat deck; 4, 6, the sides of 
the enclosed cabin; d, d, the hurricane deck ; é, ¢, the railing sur- 
rounding the hurricane deck ; f, f; the sides of the cabin carried 
below the deck c, and attached to the side of the hull of the vessel. 

Fig. 3 represents a moditication of the above, and is also a 
vertical cross section of the spindle-shaped hull taken at the line 
b, B, of Fig. 1. 

a, 4, a, represents the hull, and ¢, ¢, the flat deck placed upon it; 
h, h, shows an enclosed bulwark surrounding the dick c, c. The 
enclosed bulwarks may be made low with an open railing placed on 
the top of the bulwarks if preferred. 

Fig. 4 is another modification, being also a vertica! cross section 
taken at the line B, B. of Fig. 1. 

a, @, a, represeuts the hull; c,c, the flat deck placed on the top of 
it; ee shows the railing surrounding the deck c, c. 

Figs. 5, 6, 7, and 8 represent other modifications, being also 

vertical cross sections of the spindle-shaped hull, but with the top 
part of the hull cut off so as to bring the deck nearer to the line of 
flotation. The cutting off of the top part of the hull in many cases 
will be found a convenient mode of applying the combination of 
flat or nearly flat deck with enclosed bulwarks, open railing, or 
enclosed cabin or cabins to the spindle-shaped vessel. 
_ Fig. 5 is a vertical cross section of the spindle-shaped hull, show- 
ing the top part of the hull a, a, a, cut off at the flat deck linec, c: 
6, b, the sides of the cabin built upon the deck c; d, the hurricane 
deck ; ¢, ¢, the railing surrounding the hurricane deck. 

Fig. 6 represents the top part of the hull a, a, a, cut off above the 
flat deck line ¢; 6, b, shows the sides of the cabin extending below 
the circular sides of the hull down to the flat deck line ¢, ¢, which is 
brought lower down than in Fig. 1; d is the hurricane deck ; ¢, 
the railing surrounding the hurricane deck. ee 

Fig. 7 represents the top part of the hull a, a, a, cut off at the flat 
deck line ¢, ¢, which is surrounded by the enclosed bulwarks A. 

Fig. 8 represents the top part of the hull a, a, a, cut off at the flat 
deck line c,c; 4, 6, shows the sides of the cabin extended down 
below the deck, and attached to the side of the hull a, a,a; dis the 
hurricane deck, and ¢, ¢, the railing surrounding the latter. 

From the above description it will be obvious that the present im- 
pro tsupon R Thomas Winans’ original inventiom affords 
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facility and security to passengers and crew for getting down into 
the vessel at any part of its length over which the flat, or nearly flat, 
deck extends; it also gives greater space for light, airy, and comfort- 
able saloons, cabin, or cabins, with a promenade or hurricane deck. 
The advantages of the flat, or nearly flat, deck without enclosed 
cabin or cabins, but witu enclosed bul warks, are, that it affords greater 


BARRETT, EXALL, ANDREWES, AND BARRETT’S VALVES. 











Tuer first part of this invertion, by Messrs. Barrett, Exall, 
and Andrewes, of Reading, has for its object improvements in 
valves and apparatus for governing the supply and admission of 
steam to the slide valves and cylinders of steam engines, so as to 
regulate the speed thereof. 

The second part of the invention relates to an arrangement or 
combination of wheels or apparatus for equalising the speed of 
steam engines. For this purpose, in carrying out the first part of 


this invention, the face of the slide valve A is “ surfaced up,” and | 


surface valves A', A!, are fitted thereon, the surfaces of the com- 
bined valves being pressed together by springs B. The friction 
thus produced between the contact surfaces of the valves A and 
A!, causes them to move to and fro together as one valve until the 
movement of one or other of the valves A! is arrested by coming in 
contact with the fixed stops C', C', on the inner surface of the valve 
box ©, the extent of their movements being also governed as here- 
after described. 


The valves A', A', are furnished with ports A?, A*, which corre- | 


spond with the ports A%, A®, in the slide valve A for the admission 
of steam to the steam cylinder from the steam chest or valve box C, 
the slide valve A being furnished with a chamber or cover A‘ to 
conduct the exhaust steam from the cylinder into the exhaust 
passage, which arrangement will be readily understood on examin- 
ing the illustration. D is an axis passing through the stuffing-box 
into the steam chest C; the outer end of the axis D if connected by 
suitable levers and apparatus to a governor actuated by the steam 
engine. On theinner end of the axis Da lever arm or cam surface 
D' is fixed, which, according to the speed of the governor, is caused 
to assume different positions, and thus act asa stop to the projec- 
tions A*, A*.on the back of the valves A!, A', so as to govern the 
amount of movement of such valves from time to time to cut off and 
regulate the amount of steam admitted to the steam cylinder. 

In carrying out the second part of this invention a fly or other 
wheel is firmly keyed on the end of the crank shaft, a corresponding 
fly or other wheel being firmly connected to the end of the shaft or 
machinery the engine is intended to drive. The axis of the two 
shafts corresponding. The aforesaid two fly or other wheels are 
connected together by means of spiral or other springs through 
which the motive power is transmitted. The relative position of 
the wheels varying in proportion to the inequality of the work per- 
formed. 

The advantage of this part of the invention is that the variation 
of work on the shaft driven is felt by the steam engine only through 
the springs, and according to the variation of the work the relative 
position of the wheels being changed, proper and requisite adjust- 
ments are made to act upon the expansion valve by which the supply 
of steam is instantly regulated. 

This part of the invention may be modified so as to take the power 


from the loose fly or other wheel by means of a strap to the ma- | 


chinery intended to be driven, 

Fig. 4 shows an elevation and Fig. 5 a transverse section of 
apparatus suitably arranged for carrying out the second part of the 
invention. The crank shaft or axis a receives motion from the 
steain engine, and the driving strap } on the fly wheel d transmits 
this motion to be applied to any desired purpose. The fly wheel c 
is firmly fixed by keys or otherwise on the crank shaft or axis a, 
the fly wheel d being loose on the shaft a, and capable of making a 
partial revolution thereon. The power is transmitted from the fly 


: facility and security for getting down into the vessel, and for working 
the sails and the general management of the vessel, giving com- 
paratively a dry deck in all ordinary sea-going weather, and 

| offering but little resistance to the wind. When open bulwarks are 
used, the resistance caused by the wind is, of course, reduced to a 
mivimum. 





on the ring /! carried by the fly wheel c, as shown; e is an eccen- 
tric fixed ou the boss of the fly wheel d, and e! is a strap and rod in 
connection with the expansion valve of the steam engine. 

It will be seen that any excess of power given off by the fly wheel 
¢ will be absorbed by the spiral springs /, f, and consequently the 
position of the eccentric e will be altered in relation to the crank on 

| the crank shaft a, thus cutting off more or less steam in proportion 


| wheel c to the fly wheel d through the spiral springs f, / mounted 
| 
| When other 


to the power transmitted to the spiral springs f. ott 
| mechanical means in place of the strap is employed for transmitting 
| the power, the fly wheel dis mounted on a separate shaft or axis con- 
| centric with the shaft or axis on which the fly wheel c is fixed, the 
| two fly wheels having spiral or other springs between them or in 
| combination therewith through which the power is transmitted to 
| the concentric axis, the effect being the same as that previously 
| described. 








Tue Permanent Exursition Burpine, Paris.—Bills have just 
| been posted in Paris announcing the sale of the Palace of the Per- 
| manent Exhibition at Auteuil. ‘The upset price is fixed at 2,250, 0008. 
The affairs of the company are about to be woundup. ‘This is abad 
ending before beginning. 

Tue Arcentine Repusiic.—(From our Correspondent. )—It appears 
that the Government of the Argentine Republic proposes to create @ 
new port at a distance of thirty miles from Buenos Ayres. Surveys 
have been already made with this object, and the town of Eusenada 
has been selected as the site of the new port. Eusenada is about as 
far from Buenos Ayres as Gravesend is from London, or Paimlouf 
from Nantes. The motive for this step on the part of the Argentine 
Government is the gradual fall in the water of the Rio de la Plata, 
which has induced fears that the day will come when ships of heavy 
| —— will be no longer able to ascend the stream as iar as Buenos 
| Ayres. 

Cone Fiets.—On Saturday morning, about ten o'clock, a very 
singular occurrence happened in Newcastle, by which eleven of the 
| workmen employed in one of the workshops of the Carlisle section 
| of the North-Eastern Railway were nearly suffocated by the fumes 
| of acoke fire. One of the locomotive engines of the North British 
| Railway Company had just had some repairs completed in the work- 

shop, and that morning tho engine fire had been lighted, preparatory 
| to sending the engine to Scotland. The morning being stormy, the 
| doors of the workshop in which the engine stood were kept cl 
| to exclude the weather. Steam getting up too fast the damper was 
| put on, and the consequence was that the workshop, in which eleven 
| men were then working, became filled with the fumes from the fire, 
| the noxious vapour finding no egress, owing to the doors being 
closed. The men continued at work, unapprehensive of their danger, 
until one of them finding himself sick and giddy went iuto the open 
air, when he became seriously unwell. He was shortly afterw 
| followed by another man, who fell insensible on getting to the door. 
| The remainder of the men, when assistance reached them, were 
| found quite helpless, and looked like persons in the act of falling 
| asleep. They were burried into the open air, when four of them im~- 

mediately became insensible, and some time elapsed before they gave 
| signs of life, one young man remaining insensible so long that those 
| around him to despair of his resuscitation. Six of the = 
| ave likely to be sufferers from the effects of the deadly fumes tor 

some days to come, but none of them are thought to bein ner 
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——— 
TO CORRESPONDENTS. 
Norice.—A SpPeEcIAL Epition of THE ENGINEER ts 
lished for FOREIGN CrrcuLaTION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 
*,° Covers for binding the Volumes can be had from the Publisher, 


price 2s. 6d. each. 





*.* The Answers to a numer of queries are deferred uxtil our next 
issue. 





COTTON PRESSES. 
(To the Bditor of the Engineer.) 


$in,—I should feel much obliged if you, or any of your readers, could 
inform me what the resistance of the cetton in baling presses amounts to 
at the different parts of the lift, in a pressure diagram, or in numbers for 
points at short distances, A statement of principal dimensions of press and 
pumps (width of trunk, diameter and range of ram, and diameters of 
pumps), from which the diagrams are taken, would be desirable. 
IGNORAMUS. 





PROTECTION OF SHIPS FROM FOULING. 
(To the Bditor of the Bngineer). 

Sir,—An editorial note at the foot of my letter on the Protection of Iron 
Ships from Fouling, which you kindly admitted into your last number, 
informs me that I have been treading on the heels of Mr, Grantham in that 
matter. 

Never having seen or heard of Mr. Grantham’s plan, I will not attempt 
an apology ; for it may be allowed, that a second per-on having thought of 
producivg similar results by a nearly similar process, isin some measure @ 
confirmation of the of the i plan, and I trust Mr. Gran- 
tham will view it in that light. 

To me it affords much gratification to find that my idea has so nearly 
approached that of a geutleman of whose great talents and high standing 
as an iron engineer I have long had the very highest appreciation. 

If the reopening of this question in the columns of THE ENGINEER—a 
paper, which, no doubt, is carefuliy perused at the Admiralty—should lead 
to the Lords inviting Mr. Grantham to their councils, it may be productive 
of great good in these days, in which iron is so rapidly replacing timber in 
the construction of our navy. Cc. H. B. 

February 8th, 1864. 
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MEETINGS NEXT WEEK. 

INsTITUTION OF CrvIL ENGIxEgRS.—Tuesday, February 16th, at Eight p.m., 
“The Actual State of the Works on the Mont Cenis Tunnel, Victor 
Emmanuel Railway, and Description of the Machinery employed.” By 
Mr. Thomas Sopwith, jun. 

SocigTY OF ENGINEERS.—Monday, at Seven o’clock. 
read on “‘The Manufacture of Gas,” bv A. F. Wilson. 

SocirTy OF AntTs.—Weduesday, at Eight p.m., ‘On Public and Private 
Dietaries,” a sequel to the paper read on the 16th December last. By Dr. 
Edward Smith, F.R.S. 


A paper will be 





TuR ENGINEER can be had, by order, from any newsagent in town er country 
and at the various railway stations; or it can, if preferred, be supplied 
direct Jrom the office on the following terms (paid in advance):— 

Half yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
well be made. 
Tue ENGrneer is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four ines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill. Ali 
single advertisements from the country must be accompanied by stamps in 
payment. 

Letters relating tothe advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of THE ENGINEER, 163, 
Strand, London, W. C. 
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STEAM ENGINES IN THE NAVY. 


Iris to be hoped that, as in the department of naval 
construction, an infusion of younger blood may yet be 
effected in that of our naval steam engineering. It is being 
believed that the small plated ships are likely to prove as 
serviceable for most purposes as the great vessels of the 
Warrior and Minotaur class. So it may yet be found that 
light, quick working engines are superior, in all respects, to 
the vast masses of machinery now placed in our steam 
vessels of war. Our marine engines for war ships are 
excellent in respect of workmanship—well contrived for 
working steam of ordinary pressure in the ordinary manner, 
and they are strong, well finished, and bear abundant 
evidence of the most careful consideration of details. All 
these are important considerations, but it is just as certain 
that, for their power, these engines, with their boilers, are 
of great weight, and that they require a vast weight of 
coal to be carried on board ship. If with the same weight 
of machinery and coal we could obtain twice the power, 
our ships might be driven one-fourth faster, say fifteen 
knots, where they now go twelve, or if we have anything 
capable of going fifteen knots, doubling the power should, 
all else remaining the same, drive the vessel at nineteen. 
All this is well enough known, but while speed is of in- 
calculable importance in the case of war ships, the Ad- 
miralty do little towards reducing to practice the only 
Principles of steam engine construction which can possibly 
secure this advantage. ‘There have been three vessels 
fitted, it is true, with “economic engines” made re- 
spectively by Messrs. Maudslay, Messrs. Penn and Son, 
and Messrs, Randolph and Elder, and Mr. Humphrys, we 
believe, 1s putting in a pair of compound engines into a 
fourth ship. But while the great steam companies have 
long since extensively adopted one or the other of these 
forms of engines, the Admiralty, guided in these matters by 
4 single individual, decides upon nothing. Itseems hardly 
ee that the engineer to the Admiralty should content 

imseif simply with selection. There should be some one, 

we should say, to originate. There should be some one to 
*xamine every means from which improvement in the 
performances of marine engines may reasonably be 
oe It is only through the constant efforts of 

ose outside the Admiralty that superheated steam, surface 
eit neation, and expansive working (from earlier than 
a stroke) have been introduced, even upon proba- 
pn — the navy. The seeds of reform are, perhaps, 
the : there, but there should be more life shown in 
we _We know perfectly well that there is a re- 
—_ rility incurred in sending any ship to sea with 
. alteration or “improvement” which has not been 

Oroughly tested, more especially where this alteration 


may affect the ew or even the safety, of the vessel. 
There was a responsibility incurred in introducing steam 


capable. 


at high pressure and at quick speed, have far the most 
power for their weight. 


proved by locomotive practice. Now the real desideratum 
for engines working with high pressure (and, of course, 
with surface condensation), is a good high-pressure boiler. 
With sea water the ordinary boilers would, even were they 
sufficiently strong, give trouble at high pressures by 
salting up. With surface condensers, however (and we 
now know that we can depend upon them with as 
much confidence as upon any part of the machinery of a 
ship), the greatest difficulty in the way of high-pressure 
marine boilers is removed. As for strength and safety 
there is noSdifficulty, for a small cylindrical boiler may be 
absolutely stronger under 1501b. pressure than a large 
shell of the ordinary form at 201b. It only requires that 
tubular marine boilers shall be so made as to permit of 
occasional and complete internal examination to make 
sure that no corrosion is going on. It is requisite also to 
economise weight and space, to burn a much larger weight 
of coal per hour per square foot of grate. It is common to 


pound of coal is supposed to evaporate the maximum 
quantity of water. Yet where an evaporation of 101b. or 
11 1b. of water per pound of the best coal may be obtained 
in careful trials on land, there are but few marine boilers 
which evaporate more than 7 lb., even when burning only 
18 lb. of coal per square foot of grate per hour. Now there 
are plenty of locomotives burning 100 lb. of coal per square 
foot of grate per hour, which evaporate from 81b. to 9 1b. of 
water per pound of fuel. We require some means of 
exciting a powerful draught in marine engine furnaces, and 
when we have this we may reduce the weight of our 
boilers and water carried in them by rauch more than one 
half. We have no reason to say that this cannot be success- 
fully accomplished. Indeed, we have the best prospect of 
success. 

With improved engines of greatly diminished weight, 
and driven at, say, 6UOft. of piston per minute, and with 
twin screws, a great increase of effective power might be 
introduced into our ships of war, and that without increased 
weight of machinery or an increased consumption of coal. 
There are always certain principles, the knowledge of 
which must precede successful practice, and we have, in 
respect of the steam engine, abundant knowledge of certain 
simple principles which only need to be applied to secure 
the most important results. Instead of neglecting these, 
and really, as is the case, through a want of confidence in 
our own practical knowledge of how to apply them, we only 
set resolutely about a reform, the further progress of steam 
engineering, especially on shipboard, will surpass anything 
yet achieved, 


LOCOMOTIVES FOR CURVED LINES. 


In the wedlock said to exist between wheel and rail 
there is much jarring where there should be sleepers in 
perlect peace. And, like true love, the course of no railway 
curve ever did run smooth, unless it be one of many chains 
radius. ‘lhe incompatibility between a long, rectangular 
wheel base, and even a 20-chain curve, is such that the tyre 
—the wedding ring of the short-lived and unfruitful 
union—is soon chafed away. The wheel will keep straight 
on; the rail well turn aside, and in the struggle both 
suffer, And the strife is not merely between one wheel 
and one rail—for both are polygamists to an extent which 
out-'Turks any turbaned patriarch of the East—and it is a 
strife for which there is neither divorce nor judicial separa- 
tion. ‘The war must go on until the rail is ready for the 





pound of flange to be ground away. 
In the early railway engineering, or that, to be more 
| precise, of 1837-40, the curves were long and easy, and by 
a professional fiction the lines were “ direct,” and a geome- 
| ter might have supposed them to be “right lines.” In 
| America they have what are called “air lines,” not atmo- 
| spheric railways or “ pneumatic posts,” but lines supposed 
to follow that upon which the crow flies. This, too, is a 
professional fiction, for curves of 10 or 15 chains radius are 
| nothing uncommon upon these lines, and here and there we 
| believe guard rails are necessary for the persuasion of the 
| train around an arc, instead of leaving it to its own pre- 
ference for a tangent, producible down a precipice, or over 
a swamp, or up the face of a mountain rock. Still the 
American wheel and rail get on very well together, inas- 
much as the wheels are grouped in bogies, which will 
almost pirouette upon the pivot of a turntable. We have 
taken up the bogies for the engine etock of several of our 
own lines, and it is found to be of real service. ‘There is, too, 
the Bissell truck, in favour of which much may be said. 
It requires, however, a certain clear height under the 
engine frame, and would in some cases limit the diameter 
of the leading wheels to 23ft. or 3ft., the sizes adopted by 
the Americans, 
On the =t. Helen’s Railway there has lately been adopted 
a mode of making the leading wheels self-adjusting under 
the engine, and to such an extent as to permit it to traverse 
readily curves of no more than two chains radius. This 
arrangement is that lately patented by Mr. W. Bridges 
Adams. Instead of the working faces of the leading 
axle boxes and guards being at right angles to the 
framing of the engine, they are all formed to a pair of 
concentric curves described trom a point in the longitudinal 
axis of the engine, and somewhere between the fire-box and 
smoke-box. The wheels, with the axle, maintain their 
proper position on straight lines, in virtue of the control 
which the rails exercise over the flanges, and on curves, 
| the axle is, by the same agency, easily made to assume a 











They are, too, by far the | 
best adapted for economical expansive working—a fact | 


talk of the advantages of slow combustion, with which a | 


funeral pile of scrap, and until the wheel has not another | 





| position conforming pretty closely with the radius of cur- 
vature. At the highest speeds, say 60 or 65 miles an hour, 


at all; in introducing the screw, and in every change since on straight or gently curved lines, this arrangement is found 
made in the marine engine; yet there is no reason why we | to work smoothly and well, and it is of the greatest service 
should not go on improving and bearing the responsibility. | at slower speeds on sharp curves, It is, we understand, 
Really capable engineers know how to introduce changes | being generally applied to the engines of the St, Helen’s 
with small chance of failure, and of all engineers the one Railway. 

by whom the Admiralty is guided should be the most | 


The curved faces of the axle boxes and guards will, 
| doubtless, be readily understood from the general description 


t is perfectly well known that small engines, working | above given. The inner faces of the axle guards may be 


| considered as forming parts of a large curved link extend- 
ing transversely across the engine, exactly as the link of a 
locomotive valve gear might be laid down upon one of its 
sides across the framing of a model carriage. We have 
only toapply a second block to the link, the two blocks 
representing axle boxes, and to connect these blocks together 
at an invariable distance apart, by a bar representing the 
axle, and we have a model of Mr. Adams’ improvement. It 
is evident that the pair of blocks, with the bar connecting 
them together, may be freely moved along the link as far 
as its length will permit, and that the bar representing the 
axle will be constantly changing its position, during this 
movement, with reference to the link. 

Mr. Strong, of the Caledonian Railway, Carstairs, lately 
set up aclaim to the new arrangement of axle boxes, and 
he is still insisting upon his priority over Mr. Adams in 
proposing what promises to become an improvement of 
great value to locomotive engines, even for lines of but 
moderate curvature. A letter from Mr. Strong appears 
in another column of our present number. He sent a 
design, he says, of the improvement in question to our con- 
temporary, the rtizan, as long ago as May, 1857. Mr. 
Strong does not allude to the fact that we repro- 
duced his design in our number for December 25th 
last, and that we then pronounced it to be quite im- 
practicable, notwithstanding its apparent resemblance to 
the plan now in use. At the same time, there need be no 
doubt that the original intentionjof Mr. Strong was to 
obtain the very movement of the axle which Mr. Adams’ 
plan secures. ‘his {movement was indeed insisted upon, 
and its importance discussed at some length. Mr. Stron 
was no doubt certain in his own mind that his plan woul 
effect the object he had in view. It is hardly possible that 
he could have tried it ; had he done so he would have found 
that, with all the wearing surfaces properly fitted, the 
axle could only move laterally by either bending itself or 
bending the framing of the engine. Indeed, by an over- 
sight of the workmen in carrying out the instructions 
given them for applying the self-adjusting axle boxes to 
the St. Helen’s engine, they at first made the wearing 
surfaces exactly as Mr. Strong designed them in 1857, and 
the consequence was the axle had no lateral movement at 
all. The curved surfaces, upon which the whole efficiency 
of the apparatus depends, had been overlooked, not by the 
inventor of the plan itself, who had patented it in its com- 
plete form long before, but by the workmen. ‘The over- 
sight was soon discovered and the proper curve introduced, 
when the engine was at once enabled to traverse the 
sharpest curves with ease. 

It is undoubtedly annoying to Mr. Strong to find that he 
has made so near a miss, and even if it were only to escape 
from the banter of those of his friends who can perceive 
the impracticability of his original contrivance, it is but 
natural that he should stick to it that there is no substantial 
difference between his scheme and Mr. Adams’ invention. 
Mr. Strong must, however, bear in mind that, even had he 
patented his design, his patent would be worthless on 
account of impracticability. It goes for nothing to say 
that, by chipping away a little here and a little there, the 
requisite freedom of motion is obtained. He now sends us 
a drawing, which we have engraved, and which shows, not 
the thing designed in 1857, but an amended plan whereby 








the axle may adjust itself to the line. ‘The brasses in the 
axle boxes no longer retain their proper form, but are cut 
away so as to bear only at the centre of their length. 
This is quite another thing, and it is not unlikely that, on 
setting out the curve described by the axle, the whole con- 
trivance would be found to be a clumsy infringement of 
Mr. Adams’ plan. We think, however, that it would be 
better to suffer no lateral movement of the axle than to 
obtain it with such a mode of fitting axle brasses as Mr. 
Strong has now shown. How long, pray, would it be 
before the angular ridges on the sides of the brasses would 
be crushed down, or, if they held out, how soon would the 
fitting of the brass into the box become so “shakey” as to 
permit of almost any movement by the axle, even without 
the angular faces upon the guards and boxes? 

It is not for us to say whether Mr. Adams was aware of 
Mr. Strong's scheme when he patented his invention. 
Those who know the first-named gentleman would, how- 
ever, be unwilling to believe that he would trade upon the 
ideas of others; but even had he read the .Artizan from the 
commencement there was nothing to prevent his obtaining 
a valid patent for the only mode by which Mr. Strong’s 
idea could be usefully carried into effect. We should 
regret to see any railway company attempting to evade the 
just rights of an inventor upon any such pretext as that 
set up by Mr. Strong. We recollect how, some years 
ago, when the engines of the London and North-Western 
Railway Company began to be fitted with the link motion 
(which was never patented), John Gray brought an action 
upon the ground that the link infringed a patent of his 
granted in 1839. He had employed curved slots and ob- 
tained a variable throw of his valve, but his scheme was 
far inferior to the link on the score of simplicity ; it did not 
constitute an unbroken motion, and it varied the lead of the 
valve to an extent which made it practically useless. Gray, 
therefore, lost his suit ; and had the link motion been the 
subject of a patent, he could have used it only with the 
consent of the patentee. There is an analogy between this 
case and that set up by Mr. Strong, and instead of provok- 
ing further merriment at his proposing and defending a 
geometrical impossibility, he had better quietly withdraw 
his pretensions to the urrangement whereby others have 
practically and successfully attained the same object as that 
which he, although keeping it clearly in view, did not 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
SAFETY LOCOMOTIVES FOR SHARP CURVES, 

Si,—In Tue Enatyeer of 20th November you gave a description 
of a safety loc motive for sharp curves, constructed by Mr. Cross, 
for the St. Helen’s Railway. ‘'his engine hag certainly proved itself 
most eminently successful, but so far from the principle on which it 
is coustructed being new, it is a perfect copy of my design, which 
was published in the Artisan of May, 1857, of which I enclose you a 
copy. [am the more anxious that you should allow me to bring 
this subject under the notice of your readers, from the fact that Mr. 
Cross, notwithstanding, denies that the designs are the same. He 
does this in the Railway Times, in which also the same description 
of his engine appeared, and where, in justice to myself, I was obliged 
to notice it. I therefore wrote, statiug that the design was mine. 
Mr. Cross replied, saying the design was Mr. Bridges Adams’, and 
patented by him. On making further inquiry, [ found that Mr. B. 
Adams ouly patented the design in 1>61,and as [ had published it in 
1857 my claim to being the inventor remained the same. I therefore 
wrote to this effect, and the following letters, is Mr. Cross’s reply 
which J trust you will kindly insert :— 

ST. HELEN'S -LOCOMOTIVES FOR SUARP CURVES. 
(To the Editor of the Railway Times.) 

Sim,—As Mr. Strong is not satisfied with my assertion that the 
plan proposed by him in 1857 is essentially défferent from that 
patented by Mr. Adams, will you allow me to explain that difference, 
and, as far as T am concerned, to close the correspondence, with 
thanks for your courtesy. 

Mr. Adams’ axle boxe’ are parts of the segment of a circle, the 
axle being the chord; and, asthe axle box guide blocks are also cut 
to the same circle, there is nothing to prevent the lateral movement 
of the wheels when passing round curves, and a coasequeut altera- 
tion in the parallelism of the axle. 

Mr. Strong’s axle boxes are parts of the sides of a triangle, the 
axle being the base, or, as he himself says in the Artisan of 'd7, 
the axle box guide blocks “are not shown as fixed at right angles 
to framing, as is the case at present with engines of ordinary con- 
struction, but are fixed at an acute angle to framing, and the sides 
of the axle boxes fitted to them; this is dune to give the self- 
adjusting motion to the axle box.” 

{ need not point out to engineers that such a mode of construction 
would not admit of any lateral inovement of the wheels, any attempt 
at movement being stopped and controlled by the jamming of the 
opposite axle box ayainst the guide blocks; and so far from the two 
designs being, as Mr. Strong states in your impression of 2nd inst., 
‘*one and the same,” I am confident that what Mr. Strong proposes 
has not, and never can be, put in practice, it being a phystesl impos- 
sibility. lam, Xe. James Cross. 















To which I replied as follows :— 
ST. HELEN’S—SAFETY LOCOMOTIVES FOR SHARP CURVES. 
(To the Bditor of the Railway Times.) 

Sin,—You have allowed Mr. Cross to give his last letter on this 
subjectin your columns: I trust you will kindly grant me the same 
privile £e. 

Mr. Cross, in what he calls his explanation of the difference be- 
tween my plan and Mr. Bridge Adams’, so confuses (but evidently 
with a motive) the subject with his geometrical definitions, quite out 
of place, that it is necessary I should now explain, in plain words, 
the real merits of the 

The self-adjusting or radial movement of the axle, which enables 
this engine to pass round quick curves, is obtained by the simple 
arrapgement that, instead of fixing the axle guide blocks at right 
angles to framing, as hitherto, they are fixed at an acute angle to 
framing, and, more play being given to the axle boxes in the guide 
blocks as the engine enters on to a curve, the axle boxes are forced 
along the guide blocks, which, being inclined planes, acting as a 
wedye, and, using a practical term, force the axle off the square of 
the framing, or adjusts it, or radiates it to the curve. Now, [ claim 
as my invention the fixing of the guide blocks at an acute angle to 
framing, on which, as 1 have explaived, the whole movement 
depends Mr. Adams’ design is precisely the same. He fixes his 
guide blocks at au acute angle to framing, but very slightly curves 
the surface of guide blocks—a mere matter of form, but in no ways 
affecting the principle; and yet this is what Mr. Cross says is the 
essential difference, It is evident to any one who understands the 
subject that the designs are one and the same in action and prin- 
ciple. 

Mr. Cross’s assertion that it is a “ physical impossibility ” for the 
axle box to pass along the inclined surface of the guide blocks is 
simply absurd. 

The self-adjusting axle will yet hold an important position in 
railway engineering ; it admits of sharper curves and longer engines; 
and, although the subject may have been too strictly an engineering 
one, still, under the circumstances, not out of place in the columns 
of the Rai/woy Times. am, &c., Epw. Srrone. 

Caledonian Kailway, Carstairs, Jan. 13, 1864. 
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To bring this more clearly before your readers I send you a draw- 
ing of the “ self-adjusting axle and axle box.” It is so simple that 
av engineer will at once see the action and principle of it, and also 
that, by the most trivial deviation in a simple matter of form, that 
of curving the surface of the guide blocks the merest fraction of an 
inch, and substituting the term “ radial” for “ self-adjusting,” one 
engineer unfairly attempts to take the credit of another's invention, 
which, being published, but not patented, left uo excuse for such an 
attempt. 

I may take it fpr granted that any engineer will allow that the plane 
and the very slightly curved surfaces of the guide blocks leaves the 
action and principle of the design the same; but, if there is any 
choice iu this mere matter of form, it is, both in theory and practice, 
in favour of the plane surface: first, in theory, the action being that 
of the inclined plane or wedge, the surtace should be a plane; uext, 
in practice, there is no doubt the plane surface is the best, admitting 
of the most easy repairs. 

However absurd Mr. Cross’s assertion may be, that it is a“ physical 
impossibility ” for the axle box with the plane surface to slide along 
the surface of the inclined guide, still I am obliged to notice it, and 
I must say it is difficult to understand how Mr. Cross, as an engi- 
neer, could have made so gross a mistake; bur, to settle this point, 
I send you a model, which fairly represents my design, and where 
you will find no ** physical impossibility.” 1 also send you a model 
representing What has been called Mr. Bridges Adams’ design. You 
will see that, so far from there being an “ essential difference,” there 
is even a difficulty in detecting in which the trifling difference in 
form exists, 

Mr, Cross further copies my design in the lengthened wheel 
base, number of wheels, and placement of wheels. | recommended 
that * locomotives on this principle could be very advantageously 
constructed with eight or ten wheels, the centre ones being the 
driving wheels, and the leading and trailing, self-adjusting or 
guiding wheels, as described.” Mr. Cross has constructed his 
engiue with eight wheels, and made the centre ones the driving 
wheels, and the leading and trailing the self-adjusting or guiding 
wheels as described. 

And acting consistently throughont, Mr. Cross next advocates 
the merits of the design, with nearly my very words I said in May 
number of Artisan, 1°57. 3 

* We should, in the first place, show the necessity of some plan 
being adopted for relieving the straining and detrimental action 
which a locomotive has to undergo when passing round a quick 
curve. By those not practically acquainted with the working of 
locomotives, it may be thought that they pass round a curve with an 
easy uniform motion. This is far from being the case, as they are 
forced round by a series of pitches or lurches, which are the only 








terms we can give for this peculiar action. This is caused by the 
present construction of a locomotive, which is that of a rigid 
framing placed on axles parallel to each other; its mechanical 
working line, therefore, being a straight line, the act of passing 
round a curve may be termed an unmechanical one. These pitches 
or lurches take place every 30ft. or 40ft. When the pressure of the 
flange of the leading wheel against the outside rail of curve becomes 
so greatas to turn round the front end of engine, which is then 
relieved until it again works itself into the same position, and is 
again thrown round by the same excessive pressure of the leading 
wheel flange against the outside rail of curve. 





“There is also another objection to fixed parallel axles, as they 
limit the number of wheels which can be placed under an engine, 
and also limit the distance which can be obtained with safety 
between the centres of leading and trailing wheels to 16ft.” 

On the same subject, Mr. Cross says :— 

“ Wlitherto the construction of engines has only adapted them for 
running with a free rolling movement on straight lines, even when 
accurately made, and only capable of running Gucurves by dint of 
grindiug or sledging friction of the wheel tyres. To diminish as 
much as possible the amount of this friction, the practice has been 
to keep the engine as short as possible, ie., the axles as close 
together as possible. The result has been an unsteady base and a 
top-heavy superstructure, liable to constant oscillation from two 
affecting causes, the alternate motion of the pistons on the crank, 
and the irregularities of the rails ;” and further on says, “Mr. Cross 
set about the construction of an engine that would be capable of 
running freely, and without impedimeutal friction in a straight line, 
either end foremost, and also pass with a free rolling movement 
round curves of as sharp a curve as a radius of 132ft.” 

Mr. Cross has applied to his engine the system of securing the 
tyres to the wheels by elastic steel hoops, which allow the tyres to 
revolve in the wheels. I do not wish to enter into the merits of this 
plan, it being easily seen that no arrangement of this kind would of 
itself be a means of enabling a long engine, with axles at right 
angles to framing, to pass round a sharp curve. This can only be 
done by placing the axles at the required angle for describing the 
line of the curve, which is doue by the self-adjusting axle. 

I trust your readers will see that their own interests are concerned 
in this case, in so far that a design which evidently is to hold an 


PROJECTED RAILWAYS AND WORKS IN THE 
CITY. 


Mr. Haywoon, the engineer to the Commissioners of Sewers of 
the Corporation of London, has presented a report upon the projects 
of the railway and other companies applying to Parliament in the 
present Session for powers to construct works witbin the city. These 
projects, he states, are 24 in number; 19 are for railways or works 
connected with railways; one is for the acquisition of property to 
form a site for a public building ; another for the formation of a 
high-level roadway and new streets in connection with it ; one for 
laying pipes for the transmission of parcels and letters with pneu- 
matic agency; and, lastly, one for the formation of a subway or 
tunnel beneath the Thames. The sum of the areas scheduled for 
projects of all descriptions amounts to about 211 acres, but many 
parts are under notice by two, three, or four companies, and the 
actual area scheduled is probably about 160 acres, or about one- 
fourth of the entire city. The total length of the various railways 
proposed to be made within the limits of the city is about 20 miles, 
he various public ways of all descriptions which are interfered 
with numbered 300, more or less; but in comparatively few cases 
are the levels to be altered when the works are executed. As to the 
sewerage works within the city, a very !arge portion of them, he 
says, will be annihilated, and will have to be reconstructed upon an 
eutirely different plan. Two companies propose buying up and 
utilizing the Thames Tunnel; two propose crossing the Thames 
west of the Tower of London by bridges, with spaus of 820ft., 
and with heights of Wvit. above high-water mark; another 
bridge, equally ambitious, is to cross at Limehouse, while 
to the west of London four or five bridges, although 
of less imposing dimensions, are incontemplation. The Momament, 
Temple Bar, Drapers’-gardens, Finsbury-circus, and Apothecaries’- 
hall are also scheduled, as are some of the city halls and the Admi- 
ralty at Whitehall. Several lines propose taking possesston of part 
of the Thames Embankment, and one of the centre of the Thames 
itself. The line of the Fleet sewer, throughout its length within the 
city and a considerable portion without, is to be reconstructed; the 
sewerage of several square miles is to be disturbed, aud property to 
the value of many millions sterling is put under notice. Some of 
the schemes are for railways upon viaducts, those which propose 
making junctions between the north and south sides of the Thames 
being necessarily so. The greater part of them, however, are 
intended to be below the surface; and nearly the whole within the 
city are to be in tunnels or covered ways, The projects to which 
this description applies are—1. Blackfriars Embankment, roadway 
and railway, 2, Charing-cross Railway (addition lands for stations, 
&c.) 3. East London Railway (Thames Tunnel line). 4. Great 
Eastern Railway (Metropolitan Stationand Railway.) 5. London 
and Blackwall Kailway Extensions, &c. 6. London, Chatham, and 
Dover Railway, bills Nos. 1 and 2--(new lines, &c.). 7. London 
Low Level Railway. 8. London Main Trunk Underground Rail- 
way, and counecting branches. 9. London Union Railways. 10. 
Metropolitan Grand Union Railways. 11. Metropolitan District 
Railways. 12. Metropolitan Railway (extention to Trinity-square, 
Tower-hill). 13. North aud South Loudon (bigh level) Junction 
Railway. 14. North London Railway (additional powers). 15. 
Oxford-street and City Railway. 16. Thames Viaduct Ruilway. 
17. Tottenham and Farringdon-street Railway. 18. Thames Tunnel 
Railway. 19. Victoria-stition and Thames Embankment Railway. 
20. Courts of Justice Concentration (acquisition of site), 21. 
Holborn Valley Improvement. 22. Pneumatic Despatch Company. 
23. Tower subway. 

The whole of the schemes carefully avoid touching churches ; 
indeed, portions of most of those in the city are curved in various 
directions, apparentiy for the sole purpose of avoiding them. The 
churchyards are not treated with the same respect, as lines are to be 
carried through many of them, and in several cases very near to the 
walls of the churches, although the fabrics are to remain untouched. 
Mr. Hay wood observes that some of the projects are designed with 
the view of affording complete measures of railway accommodation 
for the metropolis, and others in which the wants of the city in that 








important place in railway engineering was made public, but not . ; 
! I * Rages a” ! respect have evidently been studied with great care. Most of the 


patented; or if you will allow me to quote the editor of the 
Artisan’s remarks on this subject, which were :—‘ And it is to be 
hoped that locomotive engine builders and locomotive engineers 
will not the less readily adopt it because the inventor has not 
secured it by a patent, his desire being rather to improve a machine 
the numbers of which are increasing every day; and their power, 
weight, and length are also being increased. While their stability 


designs, he adds,also bear evidence of being laid out so as to accord 
with the views expressed in the third report of the Committee of the 
House of Lords upon Metropolitin Railway Communication. It 
should, however, be stated that since the report of Mr. Haywood 
was prepared seven of the projects above enumerated have either been 
withdrawn or have not passed standing Orders—namely, Blacktiriars 
Embaukments, Roadway and Railway; East London Railway 


is but slightly improved, their convenience for running round - ‘ “ a A 
ie ; : 8 (Thames Tunnel line) ; London Low Level Railway ; London Union 


curves of small radius is less than formerly. Mr. Strong’s idea is 
practically unobjectionable, and we hope to see it extensively 
adopted.” 
I can now only leave it to railway engineers to keep good their 
rights to the free and unrestricted use of the design. 
Caledonian Railway, Carstairs, Kpw. Strona. 
6th Feb., 1864. 


SHIPS’ PUMPS. 

Sir,—Of all the purposes to which pumps have been applied, none 
can be of greater moment than their application to the purposes of a 
ship, and more especially a ship of war. 

Whether the pump be used for extinguishing fire, or lifting the 
water out of a ship when leaky, as the result either of mischance or 
the perils of the sea—or whether it be employed in averting the 
more serious evils which an enemy may inflict in time of action—it 
is of the utmost importance that it should not fail in the hour of 
distress. 

1 am urged to make these remarks, and my appearance in your 
columus, in consequence of the extraordinary faveur with which 
modern practice seems to regard the “Downton pump,” and the 
preference which it has obtained iv our iron-clad fleet. I should 
suppose that a pump whose functions are so important ought not to 
be burthened with a supertluity of parts ; that it should be durable, 
and have the least possible teudency to gag ; and should, also, be put 
together in such a manner as to give ready access to the valves, &e 
Touching the latter quality, 1 have no complaint to make against 
the * Downton pump,” but in every other respect my experience of 
it is decidedly unfavourable to its extended adoption in ships of any 
kind. 

lt may be that the * Downton pump” possesses some merit which 
I have failed to perceive; and if you, Sir, would give the subject the 
publicity of your valuable journal, some of your readers may, 
perhaps, enlighten me. It will at all events be the means of ventilat- 
ing a subject of much importance to An Oxp Pump Nurse. 

Woolwich, February $th, 1864. H 








Our Tronctaps.—A comparative statement of the armour-plated 
ships in England and in France shows that we have teu iron frigates 
afloat, six nearly ready, and five in various stages of construction, 
against the French six, two, and six respectively. ‘The Zimes pro- | 
nounces strongly against the system of plating wooden built ships. 
In two vessels now building—the Lord Warden and tte Lord Clyde 
—we shall save £10,000 by having a wooden frame, and lose | 
£200,000 by the speedy decay of the wood as compared with iron. 

Curer Occupations OF THE Prorte.—The recent census of Eng- 
land shows this list of occupations followed by more than 100,000 
persons :—Agricultural labourers and farm servants (without in- 
cluding members of the farmer's family), 1,188,789; domestic servants, | 
1,106,974 ; engaged on the cotton and calico manufacture, 456,646 


persons; on the woollen cloth manufacture, 130,034; on the iron 
manufacture, 125,771; on the satin and silk manufacture, 101,670; 
coal miners, 246,613 ; dressmakers and milliners, 287,101; laundry 
people, 167,607 ; shoemakers, 250,581; tailors, 136,390; carpenters 
and joiners, 177,969; blacksmiths, 108,165. There are 309,883 
persons described generally as “ labourers,” 


Railways; North andSouth London (high level) Junction Railways ; 
Thames Viaduct Railway; and tbe Tower Subway. ; 
With xespect to the Holborn Valley Improvement, to which a 
good deal of attevtion has of late been directed, the scheme which 
is promoted by the corporation of the city of London is des- 
cribed as designed “to form a viaduct or raised way across Hol- 
bora-valley and new streets and improvements therewith, and for 
other purposes.” It is proposed to take down the property upon both 
sides of Skinner-street and Holborn between Hatton-garden and St. 
Sepulchre’s church, aud construct a high-level roadway between 
these two points, and more upon the southern than tue northern 
sides of the existing roadways. Farringdon-street is to be crossed 
by a bridge, having a minimum central headway of 2Lft. Flights of 
steps will be made at the angles of the bridge for the purposes of 
communication between the upper and lower levels. A bridge will 
also cross Shoe-lane, leaving a clear headway of 16ft. The gradient 
of the new part of the Jane will be 1 in 30, and the street will be con- 
tinued northward, 30{t. iu width, to a new street which is to be 
formed. Farringdon-road will be widened as far as West- 
street to the present width of Farringdon-street. The levels 
of parts of Farringdon- street and Farringdon-road are t0_ be 
altered. A rise will begin from Newcastle-street, with a gradient 
of 1 in 45, and continue at that slope to West-street, whence 
there will be a decline northwards with a gradient of 1 in 100 as far 
as Charles-street. Two new streets are to be made between the 
upper and lower levels, and both starting from Farringdon-road. 
The western s'reet is to begin opposite that now in course of forma- 
tion by the corporation, and join the upper level at Hatton Garden, 
the gradient being 1 in 45. It is with this street that Shoe-lane 
will be connected. It will not only connect the upper and lower 
levels, but will form a direct communication to the new market 





| from Holborn. The eastern street will start a little north of the 


bridge over Farringdon-street, and join the upper level by St 
Sepulchre’s Church, at a gradient of 1 in45. This will, practically, 
be in substitution of Snow-hill, and will not only communicate with 


| the viaduct, but, by animproved gradient, with King-street, Smith- 


field, and Long-lane. The gradients of Hatton-garden, Ely-place, 
and of nearly all the courts and places abutting upon the high leve 
roadway will be improved. The scheme, of which this is a genera 


| outline, may be subject in the carrying it out to variations both in 


levels and lines of streets. The area scheduled will admit of much 
variation. Powers are sought to widen King-street from Snow-bill 


| to Smithfield, and to complete the widening of the western end of 


Negate-street. Ocher powers are asked to form subways for gas and 


' waterpipes, and to construct dwelling houses for the labouring 


classes. The streets and ways, when tormed and completed, are 0 
be placed under the charge of the Commissioners of Sewers, to be 


| maintained, cleansed, and lighted by them like other public ways 


within the city. 





Sream Exarnes in Betctum.—A notice emanating from the Minister 
of Public Works annouuces that four accidents happened to steam 
engines in Belgium in 1863. The number of steam engines existing 
in Belgium at the end of 1862 was 5,673. We presume the four 
accidents referred to steam engines proper, and did not comprise 
boiler explosions. 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 


0436. BenJaM(n George GeorGe, Hatton Garden, London, “ Improvements 
in tablets, show bi ls, and trade announcements used for advertising and 
other purpose:.”—Petition recorded Sth October, 1863. 

2091. Joun Fernie, Derby, and Georce Taytor, Leeds, Yorkshire, ‘* Im- 
provements in machinery for shaping the edges of boiler and other 
plates." — Petition recorded 30th November, 1863. 

3033. JBaN Avert, Rue de la Fidélité, Paris, ‘Improvements in railway 
carriage and other brakes.”—Petilion recorded 8th December, 1863. 

$131. Ernest Sotvay, Brussels, Belgium, “‘ Apparatus by means of which 
the formation of carbonates of soda by direct combination is rendered 
practically available for manufacturing purposes.”—Petition recorded 11th 
December, 1863. 

1. Jos Houpen, Manchester, “ Improvements in looms for weaving and in 
apparatus connected therewith.” 

5. Wit1aM CLARK. Chancery-lane, London, ‘‘ Improvements in the manu- 
facture of chlorine."—A communication from Francois Marie Aubert de 
Tregomain, Boulevart, St. Martin, Paris.”— Petitions recorded 1st January, 
1864, 

14. WiuutaM CLARK, 
machine f \r cutting fodder.”— A communication from Franklin Benjamin 
Hunt, Richmond, Wayne, Indiana, U.S.—Petition recorded 2nd January, 
1864. 

71. Hexrt ADRigN Bonnevitur Porchester-terrace, Bayswater, London, 
“Improvements in engraving.” —A communication from Armand 
Mauchain. Geneva, Switzerland. - Petition recorded 11th January, 1864, 

101. WILLIAM JE«BMiAH MURPHY, Lady's Well Brewery, Cork, Ireland, “‘ An 
improved steam-brewin z copper.” 

102. Josera Wapsworrn, Marple, Chester, ‘‘ Improvements in the construc- 
tion and manufacture of movable or adjustable heels for boots and shoes.” 

103. JAMES CONNELL, Burton-street, Nottingham, ‘* A new mode or method 
of ornam -nting elastic fabrics.” 






Chancery-lane, London, *‘A new and improved | 





106. Naruan Tuomson, Abbey Gardens, St. John’s Wood, London, “ Im- | 


provements in apparatus for stopping botties, jars, and other vessels, 
which improvements are also applicable to stopping the muzzles of fire- 
arms.” 

107. Georez Burt, Lower Temple-street, Birmingham, Warwickshire, 
“Improvements ia the manufacture or construction of lamps.”—A com- 
munication from David Wilson, Colombo, Ceylon. 

108. JaMes THOMPSON, Bilston, Staffordshire, ‘Improvements in the manu- 
facture of tubes and barrels for fire-arms and ordnance, and in the 
apparatus or machinery to be employed therein.”—Petitions recorded 
14th January, 1864. 

109. Joun EDWARD KHakeR, Birmingham, ‘ Improvements in retorts and 
furnaces for distilling coal and other solid hydro-carbons for the manu- 
facture of vola’ile oils therefrom, which improvemeuts may also be applied 
to ret rt« and furnsces used for other purposes.” 

110 Moritz Woursky, Newgate-street, London, ‘ Improvements {in locks 
or fasteners for bags an‘ other similar articles.” 

111 WitiiaMm loneus, Wakefield, Yorkshire, “‘ Improvements in machinery 
for combing, slivering, and preparing fibrous material to be spun.” ; 

112. ALFRED Fietp Henery, Dorset-street, Manchester-square, London, 
“ An improved galvan c helt.” 

113. WILLIAM Epwaro Newron, Chancery-lane, London, “ Improvements 
in the constuction of self-inking hand stamps.”—A communication from 
Auguste Louis Kisbourg, Rue st. Sébastien, Paris. 

114. James Howarp, Epwarp Tenney Bovusrigup, and Joun Pinney, Bed- 
fordshire, ‘‘ Improvements in engines and machinery for tilling laad by 
steam power.” 

1 Seen Bovy, Liege, Belgium, ‘‘ Improved machinery for driving 
piles.’ 

116. CHARLES ReyNoups and Jonn Barsinatoy, Linfield Flax Mills, Belfast, 
‘‘Improvements in the construction and lubrication of upright shafting 
and the steps or lower bearings thereof.” 

117. James Exuis, Bradfor!, Yorkshire, and Josera Suappry, Halifax, 
—— in machinery or apparatus for the manufacture of 

ealds. 

118. Pergr Cato, Liverpool, Lancashire, ‘Improvements in the construc- 
— of combined iron and timber.”—Petilions recorded 15th January, 

864. 

119. Joun GitL, Edinburgh, Mid Lothian, N.B., “ Improved means of 
destroying momentum and restoring it in the opposite direction, applic- 
able to reciprocating movements in the steam engine and printing and 
other machinery, as well as for buffers of every descrivtion.” 

120. Davip AUGUsTE Burr, Southam»ton-buildings, Chancery-lane, London, 
‘Improve nents in lightning arresters for protecting electric telegraph 
—_— communication from George Stearns, Rochester, New 

ork, U.S. 

121. WittiaM CuARLEs Rogers, Cambridge-street Works, Birmingham, 
“ Improvements in gas lamps.” 

123, As DREW Sanks, Robert-street, Adelphi, Westminster, ‘‘ An improved 

rivetting machine.” 

124. Epwin Weaue, Aston, near Birmingham, ‘‘ An improved machine for 
cutting chaff, roots, or vegetabies.” 

125, Jac .B JEHOSHAPHAT SALTER MounTAIN, St. Heliers, Jersey, “ New or 
improved mean. of obtaining motive power, by the combination of steam 
power with atmospheric or hydraulic pres-ure, or with both.” 

126. WittiaM Woop, Monkhill, near Pontefract, Yorkshire, ‘‘ Improvements 
in means and machinery for ‘ warping’ or covering land, bog, or peat 
with earth and soil, parts of which are applicable in raising and convey- 
ing soil or earthy matters in the formation and cleansing of canals, water- 
courses, or Ways, reservoirs, harbours, and docks.” 

127. Epwarp Loxp, Todmorden, Yorkshire, “Certain improvements in 
machinery for opening and carding cotcon and other fibrous substances, 
part of which is applicable for producing currents of air for other pur- 

ses, 

128. EpbwaRE Brown Witson, Strand, London, ‘* Improvements in fire- 
places. ’—Petitions rerord-d \6th January, 1864. 

130. Henri ApRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
“Improvements in adjusting daggers to revolvers and other pistols. ”"— 
S sommpumietien from Leon Lambin and Toussaint Theate, Liege, 
selg um. 





131. Cant Voar, Cassel, Hesse, *‘ Improvements in the manufacture of pig- | 


’ 


ments.”—A communication from Ludwig Schad, Cassel, Hesse. 

132. Henry Atrwoop, Wapping Wall, Shadwell, London, “ Improvements 
in pscking for steam engine-, pumps, and other machinery.” 

133, CuAaRLES AvGUSTUS BECKMAN, Fenchurch-street, London, “ Improve- 
meuts in bearings for the axles of railway carriages and in machinery for 
constructing parts of the same.”—A communicatiun from Wilhelm 
Basson, Cologne, Prussia. 

134, WILLIAM HENRY Marks, Hart-street, Mark-lane, London, ‘‘ Improve- 
ments in musical instruments.” 

135. EDWARD MAINSTONE, St. Pancras, London, “ Improved arrangements 
for securing trouser straps to boots, overboots, shoes, or such like 
coverings for the feet, particularly adapted to be used for riding pur- 
poses, 

136. Robert WILLIAM Srevier, Gnilford-street, Russell-square, London, 
= Improvements in cocks or taps.” 

137. Patrick ST. GeorGe Grame, Waterloo-place, Pall Mall, London, 
and Huon Forses, Aberdeen-place, Maida Hill, London, ‘* Improvements 
ln apparatus for propelling ships or vessels, also applicable to the raising 

’ and propelling of water and other fluids.”’ 

138. SamurL Wynn, Margaret-street, Wilmington-square, London, “ Im- 
provements in hanging window sashes, and in parts connected therewith 
to fa ‘ilitate their easy removal and replacement for painting, cleaning, 
Tepairiug, or otherwise.”—Petitions recorded 18th January, 1864. 

139. JaMRs T'uoMson, Bilston, Staffordshire, “ Certain improvements in the 
oe of fire-arms and ordnance for military, naval, and other 

Tposes.” 

141. Davip Avouste Burr, Southampton-buildings, Chancery-lane, 
London, “Improvements in cannon.” —A communication from George 
Ferriss, Utica, New York, U.S. 

142. Evie Jnxnome Vinot, Paris, ‘* The application of the pneumatic pump to 
Watering apparatus,” 

143. Bernard Prosper GiuLeT pe THoREY, Rue de la Fidélite, Paris, “* An 
im»roved case or box for containing money.” 

144. RicuarD ARcHiBaLD BrooMAN, Fieet-street, London, “ Improvements 


0 machines for sawing and cutting sugar.”—A communication from Leon 

1 Gauciez, Brussels, Belgium. 

45. Lewis Josepa Conex, Clifton Gardens, Maida Hill, London, “ An 
improved apparatus for cultivating.”—A communication from Thomas 
Ewbink, New York, U.S, 

146 Jou Heyry Jounsoy, Lincoln’s-inn-fields, London, ‘‘ An improved 
achment for lamps or gas burners.”—A communication from Warren 

a ish, Newark, New Jersey, U.S. 
a eng BiLLsoN, Leice-tershire, ‘‘ Improvements in the manufacture 
ot knit ed vests or under-shirts and also knitted outer shirts and jackets.” 

1 Petitions reco dei 19th January, 1864. 

As. z SEP VOMINIQ E Joxin, Providence-row, Finsbury-square, London, 
E Mprovemeuts in cutting and working stone, marble, and other hard 

be } es, and in machinery or apparatus employed for such purposes.” 
ms SORGE THvuMas Dx Keacapo, Plessis, Vannes, France, “ Improve- 

~ 2d gs using the motive power of steam, compressed air, water, and 





= Jos Hamer, Manchester, “ Improvements in machinery or apparatus 
of beeerating and sorting the down from feathers, and sorting any kind 
> roken up waste or rags, and also the application of down to quilts, 
kirts, and wadding when mixed with cotton, wool, or silk.” 





| 181. Joun Henry Jonsson, Lincoln’s-inn-fields, London, “ Improvements in 


| 201. Winu1aM CuapMan, Clonmel, Ireland. “‘ Improvements in traction 
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152. THomas Ligurroor and Joun Lia@utroor, Accrington, Lancashire, 
and GsorGe PowetL Barnes, Manchester, *‘ Improvements in fixing 
colours on woven fabrics or finrous materials.” 

154. Jenkin Davies, Englefield, Reading, Berkshire, ‘‘ Improvements in 
sack holders,” 

155. Joun Bowns, Earlestown, near Warrington, Lancashire, ‘‘An im- 
proved tool for enlarging holes in sheet and other metal,’"—Petitions re- 
corded 20th January, 184. 

157, JOHN GeorGr HiNDe, Worcester-street, Birmingham, “ Improvements 
in brushes.” 

161, THomas Bay.ey, Lenton Works, near Notingham, “ Improvements in 
tanning machines.” 

163. EpGaR Townend JARROLD, Norwich, Norfolk, and Gzoree Joun Yares, 
Penketh, near Warrington, Lancashire, ‘* Improvements in deodorising 
paraffin petroleum, rock. shale, and other hydrocarbon oils.” 

165. Josep Burcu, and SAMUEL FEARNLEY, Macclesfield, Cheshire, 
**Certain improvements in the mechanism of looms for weaving terry 
and cut pile fabrics and in the apparatus for controlling the letting of and 
taking up action in looms and other machinery and for driving machinery 
at a uniform or variable speed."—Petiti ms recorded 21st January, 1864. 

171. Henry Cuapman Bagot, Liverpool, Lancashire, ** Improvements in the 
constructien of navigable vessels.” 

173. Cuartes Topp Woopman, Boston, Suffolk, Massachusetts, U.S., ‘A 
new and useful improvement iu closing bottles, jars, faucets, aud stop 
coe P 

175. Joseeu Mirtox, Lincoln, Lincolnshire, ‘* Improvements in machinery 
or apparatus for cleaning, sifting, and dressing grain, seeds,and other 
substances.” 

176. Joun Watrengap Watton, Ponder’s End. Joun WuiteukaD WALTON, 
jun., and Henry Coopk Watton, Wickham House, Notting Hill, London, 
**Tmprovements in protecting vessels and fortifications from the effects 
of proj ctiles."—A communication from Henry Walton, San Francisco, 
California, U S. 

179. WILLIAM McApaM, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
stoppers and bungs for closing botties and casks and other receptacles, 
and in the machinery or apparatus employed in the manufacture of the 
same.” 








propelling and steering ships and vessels."—A communication from John 
Harris, Montreal, Canada.—Petitions recorded 22nd January, 1863. 

183. JoHN Epwarps, Basinghall-street, London, * Improvements in the 
manufacture of curtain hooks,” 

185. BaRZILLAC GREENWOOD, Alma-terrice, Fentiman-road, South Lambeth, 
‘Improvements in fancy boxes containing glass in the lids,” 

187. Joun Suaw, New Wortley, Leeds, ** Improvements in lawn mowing 
machines,” 

191. Joun McEtroy, Alma-square, Stretford; Lancashire, “‘ Improvements 
in the coustruction of stands for casks and barrels.” 

197. THoMas STEVENS, Coventry, Warwickshire, *‘ An improved mode of 
ornamenting paper, ca:dboard, and other surfaces with symbolical and 
other devices.” 

199. Joun Epwaxp Dix. Albany-road, Camberwell, Surrey, ‘ Improve- 
ments in the construc.ion of furnaces for steam boilers and other useful 
purposes,.”" 


engines and vehicles for common roads, ”— Petitions recorded 2nd January, 
1864 


203. WiLLtAM IBorson, Wraysbury, Buckingham-shire,‘‘ An improvement in 
the process of bleaching waterials for paper making. ” 

205. WinutaM Taskex, Halifax, Yorkshire, *“ Improvements in corn dress- 
ing and winnowing machines.”—A commun cation from Joseph Mellor, 
Adelaide, Australia. 

207. Wi.uraM Tasker, Halifax, Yorkshire, ** Improvements in drays or 
carts.”--A communication from Joseph Mellor, Adelaide, Australi», 

209. ALEXANDER McKenzik, Grosvenor Mews, New Bond-street, London, 
“*An improved hinge for the heads of barouches, landaos, and other 
carriages,” 

211. Tuomas Braprorp, Fleet-street, London, ‘‘ Certain improvements in 
machinery or apparatus for washing, wringing, mangling, and churn- 
ing.” 

213. Atzervs Brows, Le Granp Kwyirrex, Tuomas Hurcnins Doper, 
Worcester, Massachusetts, U.S., “Improvements in machinery for mow- 
ing and reaping.” 

217. HENRY Bessemer, Queen-street Place, New Cannon-street, London, 
“Improvements in the manufacture of projectiles.” — Petitions recorded 
25th January, |864. 

219. Rate MartinDaLR, and JoHN WILLIAMS, jun., Birmingham, “Im- 
provements in lamps.” 

221. Joux Compe, and Joun Henry SMAupser, Leeds, Yorkshire, “ Im- 
provements in the action and arrangement of power jooms, and in the 
transmission of motion to power looms and other machines.” 

223. Henry CuakLes Huskinson, Manchester, ‘* Improvements in the manu- 
facture of button,’ 

225. Joun Hexry Jounson, Lincoln’s-inn-fields, London, ‘ Improvements 
in stopping bottles containing aerated liquids."—A communication from 
Edward Hamilton, Chicago, U.S.—Petitions recorded 26th January, 


1864. 

231. Sipney GrarrTon, War-tone Lane, Birmingham, “Improvements in 
apparatus for aiding or assisting persons in entering and alighting from 
vehicles.” 

233. KLAnH ATKINS, Birmingham, Warwickshire, “ Improvements in 
fastenings for brouches, sleeve links, slitaires, belts, and other articles of 
jewellery and dress.”"—Petilions recorded 27th January, 1864. 





Invention Protected for Six Months by the Deposit of 
a Complete Specification. 

229. Joun GeEper, Wellington-street, Strand, London, “Certain improve- 
ments in the construct on of ploughs.”—A communication from Jean 
Germain Felix Clamageran, La Lambertre, Gironde, France.— Deposited 
and recorded 27th January, 1864, 


Patents on which the Stamp Duty of £50 has been Paid. 
451. CHARLES EYELAND, Walsall, S:aff rdshire.—Dated 22nd February, 1861. 
484. James Howakp, and Epwakp Tenny BovserieLp, Bedfurdshire.—Dated 

25'h February, 1861. 

315. THoMAS BLezarp and JAMEs BiEzarD, Padiham, Lancashire.—Dated 

8th February, 1861. 

333. CHARLES WuILE, Pontyprydd, Glamorganshire.—Dated 9th February, 


1861. 
331. James Hiaoins, and Tuomas ScuorieLp Wuitwortu, Salford, Lanca- 
shire.—Dated 9th February, 1:61. 


Patents on which the Stamp Duty of £100 has been Paid. 

331. Puipr SCHAFFER and FREDERICK ScHAFFER, Brewer-street, London, — 
Dated Sth February, 18-7. 

343. Georek Waricut, Sheffield, Yorkshire.—Dated 6th February, 1857. 

361. RicuarD ARCHIBALD Brooman, Fleet-street, London.—A communica- 
tion.—Dated 7th February, 1857. 


Notices to Proceed. 

2374. WILLIAM MALAM, Walpole-street, Deptford, Kent, and WILLIAM 
Tice, Downham-road, Islington, London, ** Improvemeats in apparatus 
for supplying gas to railway carriazes and other movw'ng structus:s, and 
in apparatus for manufacturing and h. Iding gas in ships and other vessels, 
paris of such apparatus being also applicable for manufacturing and hold- 
ing gas elsewhere.”— Petition recorded 26th September, 1863. 

2376. Tuomas Lows, Brighton, Sussex, ‘ An improved brake for railway and 
other carriages.” 

2379. PeTER Cato, Liverpool, L » *Impr 
tion of combined iron and timber ships.” 

2388. Joun Batwey, WiLuiaM Henry Batey, Salford, Lancashire, and 
GzorGe Henry BLaKkk, Manchester, “ Improvements in barome'ers, gas 
regulators, and other apparatuses for regulating and indicating the flow 
and pressure of liquids and fluids.” 

2384. Grirrita Tuomas, Chichester Villas, Kilburn Park, Middlesex, “ Im- 
provements in louvre shutters and Veneuan blinds.”—Petitions recorded 
23th September, 1863. 

2387. Sam ME<paL, Manchester, ‘‘ Improvements in the manufacture of 
woven fabrics, applicable to covering telegraph wire-.” 

2391. Joun Cooper, St. Margarets Green, Lyswich, Soff 'k, “ Improvements 
in the construction of barrows.”—Petitions recorded 29th September, 1863. 
2406. James Bet, Linton, Cambridge, ‘ Improvements in couplings for 

railway carriaves.” : 

2408. Geoxok Dickey, Southwark, Surrey, “Improvements in winkers or 
eve--creening apparatas for horses and «her animals,” 

2410. THOMAS, Horsury. Coney-street, York, “ Improvements in breech- 
loading tire-arms.— Petitions recorded lst October, 1863 

2428. Josern ScHorieLD, Joun Kikk, and WiLLiAM Srrvy, Rashelie Tron 
works, Huddersfieid, Yorkshire, * Improvemeuts in looms for weaving.” 

2424. GeorGe RopertT TILING, Birkenbead, Cheshire, and JoHN PARKS, 
Liverpool, Lancashi.e, “* An improv) d mode or method of fillmg tobacco 
pipes of an improved construction.”— Petition recorded 3rd October, 1863. 

2436. CHARLES ToMLINSON, Grove Vale Cottage, Grea: Barr, S\affordshire, 
“Improvements in taps, cocas, hy¢rants, or valves, and apparatus con- 
nected therewith for opcning, closing, regulating, and facilitating and 
otherwise controlling the passage or flow of water, air, steam, gas, and 
other fluids and liquids.” 

2436, BexJaMIN GronGe Gone, Hatton Garden, London, “‘ Improvements 
in tablets, show bills, and trade announcements used for advertising and 
other purposes.” 


hi ts in the construc- 
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2439. Ropert Perper, Saville-street, Sheffield, Yorkshire, “ An improved 
machine for pressiug or crashing spent hops.”—Petitions recorded lst 
October, 1843. 

250). Thomas Fox, Ba'lingdor, near Sudbury, Essex, “ Improved apparatus 
for cleaning out the tubes of steam boilers, which apparatus is also 
— for cleaning out other tubes.” —Petitions recorded 12th October, 

05. 

2511. Tuomas Cowstt Cravex, Greenbush. Rensellacr. New Y rk, U.S. 

** [Improvements im cott n ems.”—Petition recorded 16th October, 1863, ¢ 

4. STeruenx Procter, Evsecar, Yo: k-hire, “Au improved mstrun ent for 
extracting corks from bottles.”— Petitions recorded 28th October, 1863. 

2699. SAMUEL HICKLING PakkEs, Birmingham, Warwickshire, “1 uprove- 
~ents in opera glasses, telescopes, microscon>s, spectacles, aud other 
optical instruments "—Vetition recorded 3ist October, 1863. 

2823. WILLIAM EDWARD NEWTON, Cuancery-iane, London, ‘‘ Improvements 
in gas burners.”—A communivation from G orge Washington Thompson 
and John Thomas Tully, New York, U.S. —Petition recorded 12th’ November, 





863, 

3235. JoserH GrinpLey Rows, Qaeen-square, Westminster, London, * Im- 
proved means of com runication be ween the guard and engine driver of a 
rai way train.” — Petitions recorded 22nd December, 1864, 

46 Grorok Meap, Behual Green-road, L wd on, ** Improvements in tea and 
© {fe urns,”"—Petition recorded 7th January, 1864. 

1l4 James Howanp, Epwarp Texnuy BovusrieLp, and Joux Pinney, Bed- 
ford, Bedtordshtore, “ Improvements in ene nes and wa binery for ull ag 
la id by steam power.’’—Petition recorded lith January, 1864. 

128. Epwarp Brown WILSsoN, S rand, London, * Improvements in fire- 

place Petition recorded 16th January, 1864 

139. JAMES TuomPsoN, Biistun, Stff rdstere, * Certain improvements in the 
mauulaciure of tireearms avd orduanece for m li ary, naval, and other 
pu p ses. ’— Petition recorded 19th January, 1864. 

213. ALzinus Brows, Le Grand Kxirves, «vd Tuomas Hurcains Dopas, 
Worcester, Mes whnsetts, U.S. Lope vements in machinery for mowing 
and reaping.” — Petition recorded 25th January, 18 i4 














And notice is hereby further given, that all persons having an interest of 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 





List of Specifications published during the week ending 
6 h February, i864. 

1442, 10d. ; 1447, Is, 4d. ; 1451. 1s. dd. ; 1462, 8. ; 1471, 10d. ; 1473, 104, ; 
1481, 4d. ; 1483. 1s, 2d.; 1484, dd. ; 1486. GL; 1487, 61; 1488, 101, ; 
1489, 1s, Q1.; 1490, Is. 4d.; 1491, 6d. ; 1492, 41. ; L493, 4d. ; 1494, 4d. ; 

d.; 1496, 4d. ; 1497, 4d. ; 1498, 1s.; 1499, 1s ; 1500, 4d. ; 1501, 101.5 







31503 10d. ; 1504, 4d. ; 1505, 4d. ; 1500, 4.1 5 1507, 4d... 1508, Ls. 64,; 
. 4d. ; 1511, Sd. ; '512,; Sd.3 1513 4d 5 1514, Is. 2d 5 1515, 4d. ; 

; 1517, 4d. ; 1518. 10d.; 1520, 40, ; 2 
; 1528, 4d.; 1529, 4d,; 1531, 1s. 

1539, lid., 1540, 41.3; 14h, 4.3 1548 ; 1544, 4.5 
1 1.; 1545 4d., 1540, 4d. ; 1550, 4d ; 1552, 4d. ; 1558, 4d; 
10d.; 1558, lUd.; 1559, 4d. ; 







Sd.; 1556, 10d ; 1557, 1s. 





*,* Specifications will be forwarded by poston receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post 
Office Order, made payable at the Post-office, 5, High tiolborn, to Mr, 
Bennet Woodcroff, her Majssty’s Patent Office, 








The following descriptions are made from Abstracts prepared expressly Sor 
‘Tug ENGINEER, at the ofice of her M sjesty's Commissioners of Patents, 
Crass 1.—PRIME MOVERS. 

Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &e. 

1621. C. Avery, Craven street, Strand, London, ** Rotary engines.”—Dated 

20th June, 1863. 
This invention cannot be described without reference to the drawings. 
1633. J. Buake, Accrington, “* Improvemests in apparatus for reducing and 
regulating the pressure of, or quantity of, steam, and in cischarying the 
water of condensed steam Jrom cylinders, pipes, &c."”—Dated lst July, 
1863 
This invention cannot be described without reference to the drawings. 
16°2. M. E. Eytu, Paris, “ Kotative engine.” —Dated 4th July, 1863. _ 
Tnis invention cannot be described without reference to the drawings, 
1666. H. A. Bonnevitur, Paris, ** Steam engiaes.”—A communication. —Dated 
4th July, 1863. Y 
This invention consists in the suppression of the cylinder, and in conse- 
quence the rods, the beam, the connecting rods. and the crank employed 
with it, in the construction of steam engines, and in the disposition of the 
spokes of the fly wheel, so as to vause the pistons to work in their interior. 
The invention cannot be described without reference to the drawings, —Not 
proceeded with. 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Gc. 

1611. W. E. Groen, Wellington-street, Strand, London, “ Apparatus for 

placing tyres on whee's, or hooping or ferruling generally, while the metal 
is hot."—A communication.—Dated 2 th June, 1563, 

This invention cannot be described without reference to the drawings.— 
Not proceeded with, 

1614. T. DuNN, Manchester, “‘ Construction and maintenance of the perma- 

nent way of railways.” —Dated 27th June, 1-63. 

This invention c.nnot be described without reference to the drawings. 

1641. T. Tavuor, Wandsworth, Surrey, “ Railway brakes."—Dated ist Jaly, 
1-63. 

This invention cannot be described without reference to the drawings. 

1650. F. Ransome, /pwich, “ Coating or preserving iron ships or vessels.” — 
Dated 3rd July, 1863. 

This invention consists in the employment of a soluble silicate mixed 
with other substances which will convert the soluble silicate into an 
insoluble one, and thus form a coating upon the surface of the iron, for 
the purpose of protecting the same from oxidation, or for the purposo 
of preventing radiation of heat, or for the purpose of otherwise pro- 
tecting or preserving the same. 

1674. W. B. Apams, Holly Mount, Hampstead, “ Wheels and other tyres, 

axles, and axle-bores.”—Dated 6th July, 1863. 

These improvements in wheels consist, partly, in so arranging the tyres 
that they may move round the wheels when in motion, to compensate on 
curved lines of rail or road for equal diameters by varying revolutions 
of the tyres. The wheels and tyres are in smooth contact, with lubrication 
or without, or with hoops or washers of stvel, polished like saw blades, or 
other metal between them. The tyres are held to the wheel by the lip or 
dovetail in front, and by a plain rib or lipped rib behind, locking into 
grooves of the wheel or tyre, or bich, or by segments of double lipped 
hooped or solid hoops driven into conoidal grooves of the wheel and tyre 
to keep them in position while permitting the tyre to revulve. The 
further improvements in wheels consist in the application of improved 
springs between the wheels and tyres and fastening therefor, The improved 
method is to make the springs thickest in the centre of the breadth, making 
the side next the wheel conical or curvilinear across the breadth, or with 
a flat in the centre, so that both wheel and tyre may be cy indrical and not 
conical. The improvements in axles and boxes consist in making the 
axles hollow, and without collars to the be:rings, the holl »w containing air 
or water or lubricating material, and the ends of the axles abutting ov the 
boxes, or the boxes abutting on the wheel naves.—Not p oceeded with. 

1676. J. McG. Crort, Abbey-road, St, John’s wood, London, “ Propellers 

for propelling vessels,” — Dated 6th July, 1863. 

This invention relates to propellers of that kind where the floats or 
propelling surfaces are so arranged as to form together (with the necessary 
framing) wheels, being thus far the same in character as the ordinary 
paddle wheels but by the adoption of these improvements, inste ad of using 
for the floats flat boards or pieces set at right angles, or neary 80, the 
patentee uses the duplicate arrangement of diagonal curved floats or pro- 
pelier surfaces described, 

SARTHOLOMEW, Linlihgow, “ Shoes for the feet of horses and other 








1685. G 
animals.” — Dated 7th July, 1363. ; 

The ovject of these improvem nts in horse shoes ia to give freedom to 
the natural action of the animal's foot. For this purpose the inventor 
zonnects the fore to the hind parts of the shoe by hinges or elastic 
connections, and he applies to the fore part of the shoe extensions rising 
upward over the front of the hoof, adapte! to receive a band of steel, or 
other suitable material. To the sides of the shoe he applies guide pieces 
or clips, and the back is turned up to form an abutment which has a pad 
or flap of strong leather, or other suitable material, with a plate to keep 
the pad in shape, and hooks or catches adapted to hold to the band, — 
when the shoe is applied to the foot, passes from the front extensions roun 
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Fes. 12, 1864, 

















and so as to be held by the back pad, and then extends to the front again, 
where the ends are connected by a buckle or other suitable means, so as 
to hold the shoe in position.—WNot proceeded with. 
1691. EF. Myers, Millibank-row, and H. Forses, Aberdeen-place, Maida- 
hill, London, ** Propelling and steering ships."-—D sted 8th Ju'y. 1863. 
This invention consists iu a certain apparatus placed below the water 
line ; which apparatus is in connection with the two parallel tubes running 
from stem to stern, in the interior of the vessel, one being on each side of 
the keel thereof, ant also below the water line. The object of the appara: us 
is to draw in water at the fore part of tie tubes under the bows, whereby an 
attachive power is gained at that end, whilethe water so drawn in is rapidly 
driven through the tubes, and is expelled at the stern orifice, whereby a 
propelling power is attained. The apparatus consists in a pair of tooth 
drums or wheels working in a case formed for the purpose, which teeth of 
drums or wheels work into each other in a suitable manner, so that the 
water passes around the exterior of the said drums or wheels, and thus is 
drawn from the stern orifice and is forced out of the stern orifice of the 
tubes which are connected with the apparatus, These drums or wheels are 
caused to rotate by steam or any other motive power, By reversing the 
action of the apparatus the current of water becomes also reversed, and the 
vessel is made to go stern forwards, The steering of the vessel can be per- 
formed by transverse tubes running from right to left, and left to right, 
connected with the two already described, which connection can, however, be 
at option cut off. The action of the transverse tubes for steering enables 
the current drawn in at the orifice under the left bows to be drawn out at 
an orifice on the right flank near the stern, or that drawn in under the 
right bows to be expelled at an orifice in the left flank near the stern. 


Ciass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1616. W. and J. Bravsuaw, Blackburn, “ Looms for weaving.”—Dated 27th 

June, 1863. 

In carrying out this invention the patentees employ, First, certain im- 
proved arrangements for maintaining the yarn at its proper tension during 
the process of weaving. They dispense with the ordinary weights which have 
hitherto been attached to the yarn beam, and make the beam self-regu- 
lating. Instead of the beam resting on brackets, as heretofore, they place 
the ends or pivots of the beam in slots at the back of the end frames, and 
allow the pivots, the ends of the beam, or the bosses upon it, to rest against 
cross pieces, brackets, or rods when the yarn is pulled. They fasten one 
end of the ropes which encircle the beam to the bottom rail, or to a strong 
single or compound spring, and their other ends to the back rest, or to 
studs fixed to the end frames. Thus the beam is guided in slots, and is 
suspended against the cross pieces, brackets, or rods, and is thereby enabled 
to give all its weight to the yarn in a ratio corresponding with its continu- 
ally decreasing diameter, and when the cloth beam is reversed for letting 
back the cloth, the pivots of the yarn beam descend in the slots, and the 
beam regulates itself. Secondly, they employ an improved treading motion. 
Instead of placing the treadles belcw the tappets, as at present adopted, 
they place them above, and cause them to be always in contact by weight- 
ing them sufficiently, or by stringing them round a pulley, by which means 
the weight of the treadles is taken off the healds or heddies. Thirdly, they 
employ an improved picker and mode of guiding it. They place the boss 
or guiding part of the picker on a fly spindle under the fly plate, instead 
of above the shuttle, as at present, by which means they obtain an 
equal and direct action on the shuttle, and avoid the ordinary excessive 
damage to the picker. 

1644, J. and J. Coun, jun., Coventry, “ Looms.”— Dated 1st July, 1863. 

This invention consists in weaving ornamental fabrics of wide widths 
(piece goods) in a more economical manner (both as regards speed of work- 
ing and saving of ornamenting material) than heretofore. This result 
the patentees obtain by importing into piece goods weaving the principle 
of ornamentation adopted in ornamental ribbon weaving, whereby a 
pattern is produced on the face of the fabric without a counterpart of any 
kind on the back thereof. 


1663. J. MCDONALD, Ashton-under-Lyne, “ Jacquard looms."—Duted 4th 
July, 183. 

This invention consists in the novel employment and use of mechanism to 
retain the perforated cards of the Jacquard loom in position upon the 
Jacquard cylinder during the time of shedding, thereby impariing a more 
perfect action to the several parts in connection therewith, whether adapted 
for single or double lifts, and also allowing the loom to work at any velo- 
city required, such arrangement of mechanism preventing the cards from 
leaving the cylinder, and may be described as follows :—B-hind the ordi- 
nary perforated cylinder, over which the cards are caused to pass in the 
process of weaving, a roller is placed extending the whole length of the 
perforations of such cylinder, the said roller exerting a uniform pressure, 
by means of a spring or weight in connection With the said roller, upon the 
cards bedding upon the surface of the cylinder, the pressure of the afore- 
said roller retaining the cards during the process of weaving, and the revo- 
Jution of the eylinder in their proper position upon the Jacquard cylinder. 
1664. R. FLupk and J. FARNDON, Aylestone-street, Leicester, ** Looms."— 

Dated 4th July, 1863 

This invention consists in the application to looms of a flexible driver, 
which passes over rollers mounted in the shattle race. In this mannerthe 
inventor is enabled to very considerably reduce the thickness of the frame 
of the batien, and, consequently, lessen its weight, which is of griat im- 
portance in such looms. He mounts two or more rollers in the race on 
each side of the position of the warp, one towards each end of the shuttle 
when in the race. These rollers are mounted on pins carried by the batten 
on which they turn freely, and bear on the flexible driver and on the 
shuttle, with the former of which they are in contact. The strap which 
runs lengthwise of the batten is further carried over two other rollers 
mounted higher in the batten, and so as to carry the driver over the shed, 
whereby the driver is raised trom the shuttle, which it passes through the 
shed, The driving of the shuttle is effected by means of small pegs rising 
from the upper surface, and with which the driver is in contact one at 
either end, and one in the middle, which pegs take into holes in the 
driver, the distance apart of such holes being arranged in such manner that 
the one pg of each shuttle enters a hole in the driver before the other is 
released therefrom. Grooves are formed round the pressing roller, which 
allow the pegs to pass quite through the driver, and partly within the cir- 
cumference of such pressing rollers. The upper part of the race is a tat 
surface, and is also grooved like the roliers for the traverse of the pegs.— 
Not proceeded with 
1665. J. GRIMSON, Leicester," Improvements in shuttles for weaving narrow 

Sabrics, and in mounting and sitting them to the battens."—Lated 4th 
Julu, 1863. 
In mounting and fitting shuttles in the battens of looms for weaving 


narrow fabrics, it has been usual hitherto to mount them between upper | 


and lower race planks having angular or Square-edged bearing surfaces 


approaching somewhat closely together, and fitting iato grooves in the | 


sides of the shuttles, in which shuttles the spools or bobbins have been 


tion consists in disposing the bobbin s mewhat centrally, that is, neither in 
front of nor behind the race planks of the batten, but between them, the 
Levring su:faces of the race piank being so formed, arranged, and adapted 
@s to give room for disposing the bobbin as described, and at the same time 
affording the necessary :upport and guidance for the shuttle. 

urpose the patentee disposes the upper and Jower race planks of the 


tten much wider apart than usual—in fact, equal to the greatest thick- | 


ness of the shuttle, which, being somewhat greater than the largest 
diameter of the bobbin, provides plenty of room for it in the position 
desired, A plate is fixed on the front of the shuttle, of groater breadth 
than the thickness and depth of the shuttle, which plate is enclosed by a 
sovering piece fixed to the batten guiding, and keeping the shuttle m 
position in the race, « ther methods may of course be adoptec. of keeping 
the shutties in position in the race, while the central position of the bobbin 
is still retained, By adopting this position the shuttle is better balanced in 
its bearings, and, the bobsin being disposed at that part of the shed which 
sopen wivest, large bobbins may be used. 
636. J. Onn, Kidderminster, Weaving pi l » fubrica, dc." — 

Teh Judy, 1068 ’ g piled and other subrics, dc." — Dated 


This invention has chiefly for its object certain methods of inserting or | 


upplying weft while weaving (either by hand or power) piled or other 
fabrics—such, for example, as hearth rugs, carpets, and other articles of a 
heavy material, wherein a bulky weft is necessarily used. By the proposed 
methods the use of the ordinary shuttle is dispensed with, and the weft 
may be put into the cloth to an indetinite length during the process of 
weaving, without any break, thus effecting a saving of time and material, 
inasmuch as the frequent supplying fresh ** quils” or ** pirns” is done away 
with, and the stoppage of the loom to effect the same is renderod unneces- 
sary.— Not proceeded with, 


Ciass 4.—AGRICULTURE. 
Jncluding Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 
1655. R. Davison, London-street, London, ** Machinery for decorticating 
Nama corn and other grain.” —A communication,—Dated 3rd July, 
863. 


This invention consists in an arrangement of machinery whereby the 
grain is first subjected to a beating action, is then allowed to fall under the 
action of a blast from a fan, or otierwise, and then removed ; or it may be 
passed through a lower chamber, subjected to a second beating, and to 
another blast as before. 





| by a slide is constantly pressed forward by means of springs. 


For this | 


1671. G. A. Barrett, W. Exau, C. J. ANDREWES, and A. BARRETT, 
Reading, and J. L. Bownay, Modbury, “ Construction of fired and por- 
table combined threshing machines.”—Dated 4th July, 1863. 

The patentees claim, First, the mode of separating the cavings from the 
chaff and corn by means of a revolving dram, fitted with pegs or other 
appliances, and working in a breastwork, formed of wood or other material, 
and perforated, thus dispensing with the vibratory or other riddles, and 
the crank or cranks u: for the same. Secondly, the introduction of 
longitudinal wires into the shakers, and the peculiar form of the cross bars 
on them (to prevent the short straw from passing with the cavings), and 
the fitting of scrapers or cleaners on the under sides of the shakers, to 
sweep the corn and chaff, that has come away with the straw, to the action 
of the revolving drum. Thirdly, the use of a hollow trough, for the pur- 
pose of extracting the seed and small corn from the bulk in its passage from 
the separator to the patent elevator. Fourthly, the use of an adjusta»le 
revolving cleaner, applied to the revolving drum or separator. Fifthly, the 
separating and cleaning apparatus, fixed in the sack box, for extracting the 
light corn and other matter. Sixthly, and lastiy, the combination and 
arrangement of the several parts described, by means of which grain may 
be dressed and finished for the market with once passing through the 
common blower. 

1672. A. Gower and B. S. Gower, Martet Drayton, “ Sowing and harrow- 
ing machine.” — Dated 6th July, 1863. 

This improved sowing and harrowing machine (which may be used for 
drilling or sowing broadcast) consists of a suitable frame, mounted on tra- 
velling wheels, in front of which is placed the distributing box. Upon the 


axle of the travelling wheels is keyed a bevel wheel, taking into and driving | 
a pinion on a longitudina! shaft, which gives motion to an adjustable eccen- | 
tric that works a vibrating slide, the traverse of which regulates the | 


quantity of seed that is to be sown in a given space. At the hinder part 
of the frame in the larger machines there are a beam and chains, that 
draw a set of harrows after the sowing apparatus, so as to complete the 
sowing and harrowing by the combined machine at one operation. 


Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes | on the lath. This completes the firm fixing of the slate-—Not proceeded 


and House Fittings, Warming, Ventilating, Se. 


1627. J. H. Jounson, Lincoln's-inn-fields, London, ** Moulding or shaping | 


pottery ware.”—A communication.— Dated 30th June, 1863. 
This invention relates to a peculiar construction, arrangement, and com- 


bination of machinery or apparatus for moulding elliptical dishes of pottery | 


ware, whereby the operation is effected more expeditiously, and in a more 
perfect manner, than has been hitherto accomplished by the ordinary 
method of manvfacture. According to this invention it is proposed to 
employ an upright eccentric chuck or lathe, in combination with a mould 


and a yielding “former” or shaping plate, of any pattern, according to | 


the sectional form of the dish to be moulded. One form of machine con- 
sists of an upright shaft, the lower end of which is contained in the lower 
part of any suitable framing or support, a horizontal plate being attached to 
the upper part. Two parallel guide bars are secured to this plate, and between 
these guide bars works a slide, having an oval plate secured to its upper 
surface. To the underside of this slide are fitted two pendents, which pass 


down at opposite sides of a circular projection fixed permanently to the | 


main framing, and in an eccentric position to the upright shaft or spindle 
of the machine. These parts constitute what is well known as the eccentric 
chuck, and when the shaft is rotated the oval plate will, in consequence of 
the pendents acting against the eccentric projection, be moved laterally, 
so that every point of its edge will work in contact with a fixed point. 
The “former” or shaping plate, is curved or shaped to correspond to the 
section of the inner surface of the dish to be moulded ; it is attached toa 


horizontal bar, one end of which has a dovetail slot made in it, a corre- | 


sponding projection fitting such slot, and allowing of a slight longitudinal 
play of the horizontal bar. The projection is secured to an upright attached 


to the framing, while the opposite end of the horizontal bar rests in a slot | 


in a second uprigitt, also attached to the framing. A mould of plaster of 
Paris, or other suitable material, is secured to the eccentric chuck or lathe, 
hereinbefore referred to, its inner surface corresponding to the outer sur- 
face of the dish to be moulded. 


but for plain dishes this cam and spring are dispensed with. The clay is 
placed in the mould, and made to conform to the sides thereof by the 
** former,” which also smoothes and shapes the inner side or surface of the 
clay, and gives it a fluted form (owmg to the vibrations which are imparted 
to it by the cam if the lathe be employed), or a plain surface if the cam be 
dispensed with. By using anumberof moulds the operation may be carried on 
very expeditiously, the newly-formed dish, with its mould, being removed 
to a drying room, while a fresh mould is placed in tne machine.—Not pro- 
ceeded with. 

1636. T. BovLe, Gray's-inn-road, London, ** Promoting ventilation.” —Dated 

lst July, 1563. 

The main objects of this invention are, First, to provide a more conve- 
nient and effective method than has hitherto been adopted of applying to 
windows, doors, partitions, walls, ceilings, or roofs only, ventilating medium 
of suitable material, perforated so finely as to be incapable of allowing air 
to pass through it otherwise than in finely divided streams or jets, and so 
forming a draughtless aperture for the admission of air; and, Secondly, to 
introduce and apply a new material for this purpose, more especially 
adapted to windows, or wherever any obstruction to the light would be of 
consequence—namely, fine perfura'ed tale or mica. In practice the 
patentee uses either this new material or finely woven copper gauze. Discs 
or other shapes of such perforated materials being provided, they are set in 
suitable rings or other frames, corresponding to the discs or shapes, 
which rings or shapes are then set in appropriate apertures cut in the glass 
in windows, in the woodwork of doors or partitions in walls, in ceilings, or 
of roofs. 

1669. A. NoRMAN, Clarendon-road, Notting-hill, ‘* Apparatus jor fanning 
or sor agitating the air.” —Dated 4th July, 1863. 
This invention consi-ts in the use of an oval or otherwise shaped piece or 


fan, to which the inventor communicates a vibriting action or motion of | 
revolution, partial or entire, in each direction alternately by mechanical | 


means, whereby he avoids the necessity of working it by hand. This he 
does according to one arrangement by clockwork or wheelwork. He mounts 
the fan on an axis carrying a pallet stud or abutment, driven by an escape- 
ment or toothed wheel worked by a train of wheels, actuated by a main 
spring ; the axis also carries a balance wheel and a spring, one end of which 
is attached to a fixed point, The axis is worked in one direction by the 
escapement or tooth wheel (which moves the pal'et or stud and ex- 


pands or extends the spring), and in the contrary direction by the recoil or | 
By these means the fan is driven partly or wholly | 


reaction of the spring. 

round in each direction alternately, and the air is k pt in constant motion 

or agitation, and it thus cools or,freshens the atmosphere of the chamber to 

which the apparatus is applied. —Not proce-ded with. 

1689. 8. Ropinson, Dublin, ** Spring hinges for swing doors.”—Dated 7th 
July, 1863. 


turns, ha» fixed upon it an elliptical projection, the pin or pivot being in 
the centre of the ellipse. Against the elliptical projection a roller carried 
When the 
door is closed, the roller rests against a flat side of the ellipse, so that the 
rolier is at its nearest point to the pin or pivot on which the door turns, 
and at this point a notch is formed in the elliptical projection into which 
the roller enters, and thus retains the door closed When, h wever, the 
door is pushed either way, the roller will be forced back out of the notch, 
and as the door is still farther turned on its pivot, the roller will be forced 
further back by the portions of the ell:pse that are further from the pin or 
pivot of the door coming against it. When the door is released, the roller 
being pressed forward against the curved projection, causes the door to 


| swing back until the roller enters the notch in the projection ; the lower 
| pin or pivet upon which the door turns, and the projection upon it, are 


received into a case that is to be let into the fluor ; this case only contains 

the roller and slide that carries it, and also the springs that press the slide 

forward. It is not essential that the projection on the pivot of the door 

should be elliptical, as it may be made of other shape, and still work 1n the 

same manner. 

1692. G. HAaseLTINe, Southampton-buildings, Chancery-lane, London, “ Brick 
making machines "—A communication. — Dated 8th July, 1863. 


This invention relates to a description of brick machines in which the clay | 
| is pressed into moulds in a reciprocating frame by means of a) ressure roller 


acting iu combination with cutters in a hopper, and the bricks expeiled from 
the said moulds by means of what are called lifters, which, being operated 
by the reciprocating movement of the mould frame, force the pistons of the 
moulds upward, sv as to raise the bricks formed therein to the surface of 
the mould frame ; from thence they are then removed by what is called a 
sweep or mould clearer. The nature of the invention consists in the eim- 


ployment of 4 grooves along in the under side of the reciprocating mould | 
frame, and correspondingly bevelled carrying wheels working in the said | 


A grooves of thereciprocating mould frame for the purpose of presenting the 


| access or retentiun of any falling sand or grit of the clay to or upon the 


faces of the said grooves and wheels, and thus avoiding the rapid grinding 
away of tue connecting surfaces of the supports and guides of the mould 
frame, to which they have he etofore been subject from the presence of the 
said sand or grit. Also in providing the lower euds of the piston stems of 
the moulds in the said reciprocating frame with flanges or heads, the lifters 
with retaining plates, and the reciprocating frame with additional hooks or 
catches, so that in operating tozether the lifters will be caused to compel 
the descent as well as the asce.:t of the said pistons in the moulds for the 
purpose of effecting greater uniformity in the size and density of the bricks 
by causing a full and more certain return o: the pistons after the bricks 
previously formed in the moulds have been expelled thereby. Also in 





A cam and spring impart a vibratory | 
motion to the horizontal bar and “ former,” if a fluted dish be required ; | 





arranging the positions of the said moulds and their pistons in such relation 
to each other, and to the usual pressure roller and cutters in the hopper of 
the said machine, that the dynamic pressure shall be directed only upon the 
side edges of the bricks, in forming and condensing them in and out of the 
moulds for the purpose of economising the motive power used in working 
the machine, and also for the purpose of producing better finished bricks, 
Also in combining with the mould clearer or sweep an oil box with a lubri- 
cating roller or cylindrical brush therein, in such a manner that, as the 
sweep or clearer pushes the bricks across the mould frame, the s:id lubri- 
cating roller or brush will also roll over the moulds, and being always in 
contact with the oil of the oil box will also at the same time lubricate the 
faces of the pistons, and the upper edges of the moulds for the purpose of 
dispensing with the use of the dust heretofore employed to prevent the 
bricks from adhering to the faces of the pistons, and for the purpose of 
effecting a more easy and advantageous removal of the condensed bricks 
from within the moulds; andin the arrangement of acam wheel and a 
vibrating lever or rock shaft iu comdination with the mould clearer for the 
purpose of giving a more easy and regular motion to the latter across the 
mould frame. And, finally, the nature of the invention consists in the em- 


| ployment of a sliding wrist-pin box, in combination with the pitman of the 


mould frame and the wrist-pin of the crank of the cam wheel shaft, for the 

purpose of effecting in a more accurate and perfect manner the regular 

periodic movements and rests required in the said mould frame during the 

operation of the whole machine. 

1697. P. A. L. pz FonTAINEMOREAU, Paris, *‘ Roofing houses, buildings, and 
other structures.’"—A communication.— Dated 8th July, 1863. 

This invention consists in bending an iron wire in such a@ manner that it 
forms two parallel arms, the extremities of which being flattened as much 
as possible are turned up in the shape of a hook. The separation of the 
two arms corresponds with two small holes made in the slates. In this 
manner the central point between the two holes becomes the central point 
of the sides of the slates. Instead of setting closely the boards forming the 
roof, according to the present system, the inventor uses instead laths 
separated from each other by about 22in., and in these he fixes the slates, 
In the holes with which the slates are provided, as hereinbefore stated, he 
passes the ends of the two arms of the wire. The part of the hook remain- 
ing inside the roof, and which is greatly bent from top to bottom, is placed 


with, 


Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
plements of War or for Defence, Gun Carriages, §c. 
1615. G. CuaRK, Craven-street, Strand, London, ‘* Construction of guns and 
projectiles, &c."”—Dated 27th June, 1863. 

The specification of this invention is very elaborate. The invention 
embraces, First,a mode of rifling and boring guns, which the patentee 
terms the gravitation guide system. Secondly, the prevention or reduction 
of windage in firing guns without obstruction in loading or discharging 
projectiles. Thirdly, a mode of obviating the effects of windaze by means 
of a compressible and exp ing ring or disc. Fourthly, a mode of 
balancing and guiding projectiles in smooth bored guns. Fiithly.a new 
kind of explosive projectile. Sixthly, a mode of constructing projectiles 
with false heads and ends. Seventhly, a mode of constructing gun carriages 
and platforms in combination with turntables for working guns. Eighthly, 
a system of revolving gun shields and embrasure. 

1628. A. K. Ricuarps, Berners-street, Oxford-street, London, “ Ordnance and 
Jive-arms.”— Dated 30th June, 1863. 

The principal feature of this invention is that a thin tube may form the 
bore of a gun, that it will resist final fracture on account of its being 
braced on every side by metal which will prevent its expanding sufficiently 
to fracture, that at the time of its expansion it is met by the metal! around 
it and prevented from expanding to its ultimate limit of elasticity, or to the 
point of rupture; or, in other words, the patentee surrounds this thin 
inner tube which forms the bore (either smooth or rifled) with rings, tubes, 





| or staves of any suitable material, which will meet and hold firmly the 


tube between its initial of elasticity and point of rupture. This point of 
meeting will be such that it will allow the outer sections to be easily re- 
moved from the tube. The inner tube being thus thin will always 
be tight enough for one man to carry in small field guns, When the gun ts 
very large, this tube may be made in sections, and put together with a slid- 
ing joint, not by screws. The different sections of the tube are to be kept 
in place by pressure from muzzle and breech. 
1637. C. P. CoLes, Southsea, Hants, ‘* Apparatus for working guns in vessels 
ani forts ond discharging them under water.” —Dated 1st July, 1863. 
This improved method of werking guns in vessels and forts, und of dis 
charging them under water, consists in placing an apparatus composed of a 
circular frame or wheel, free to revolve on its axis, in a case or 
compartment shut off from the rest of the vessel or fort, but with 
access from the deck or floor to part of the frame, revolving in the 
case above the water line for the purpose of leading one cr two, three, or 


| more guns, which are supported upon blocks or carriages on opposite 


sides of the frame, and are capable of being protruded from the frame and 
through an aperture in the side of the wa‘er case and side of the vessel or 
fort for the purpose of being discharged under water. Water has free 
egress in and around the apparatus, but when the guns are not required 
to be used, the water may be kept out by an ordinary port valve or 
shutter. 
1653. H. BROADHRAD and G. Murpocn, Portsmouth, “ Breech-loading ord- 
nance, gun carriages, and concussion shells."—Dated 3rd July, 1863. 
This invention cannot be described without reference to the drawings. 
1696. J. Gisson and W. TrULOCK, Dublin, “ Breech-loading fire-arins.”— 
Dated 6th July, 1363. : 
This invention cannot be described without reference to the drawings. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manujactured Articles of Dress, de. 

1657. H. Brinsmeab, Ipswich, ‘* Cooking apparatus.”-— Dated 3rd July, 1863. 

For the purposes of this invention, when arranging and construcung 
apparatus for cooking where an oven is used, apparatus for boiling and 
steaming is combined therewith in such manner that more or less of the 
boiling apparatus may with facility be brought into action, and be heated 
by the same means as are employed for heating the oven. The invention 18 
peculiarly applicable for cookmg when gas is em loyed, but apparatus way 
be constructed according to these improvements wherein other means of 
heating are resorted to. The oven used may be of an ordinary construc- 
tion, and the same may be heated by gas in the usual manner, but according 


| to this invention provision is made for the passage of tubes projecting from 
| the boilers into the lower compartment of the oven above the gas burner or 
| burners. The boilers are each formed separate from the oven, in a to 
. . * * n> al ra ! ‘ . ori : “ 43 ¥ a" reater or ess 
In constructing spring hinges for swing doors secording to this invention | admit of each boiler, when in use, being closed up to or at a gre 

disposed, either in front or at the back of the race planks, Now this inven- | the lower pin or pivot which supports the door, and upon which the door 


distance from the oven, according as it is desired that a greater or less 
quantity of heat should at any time be applied thereto. Each boiler is 
constructed with one or more projecting tubes at or near their lower parts, 
it being preferred that the arrangement should be such that the heated 
water shall circulate or flow in these projecting tubes to and from the 
boiler. At the sides of the oven, where th. boilers are avplied, there are 
openings formed for the passage of the projecting tubes of the boiiers into 
the lower part or compartment of the oven, and according as these tubes 
are caused to enter more or less into the enclosed space at the lower part of 
the oven, so wiil be the result in the boiler or boilers for the time being in 
use. The apparatus for boiling ani steaming may in other respects be 
similar to those heretufore employed for like purposes. When the oven Is 
not to be hea’ed by gas, then a suitable fire-place 1s to ve appl ed to heat 
the oven and apparatus connected therewith. 
1687. W. E. Gener, Wellington-street, Strand, London, “ Const uetion of 
seats, chairs, lounges, &c.” ~ A communication. Dated 7th July, 1363 
This invention cannot be described without reference to the drawings. 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

1654. W. E. Newton, Chancery-lane, London, “ Treatment and preservation 

of skins.”--A communicution.—Dated 3rd July, 1863. i 

This invention consists in submitting skins to the action of liquid hydro- 
carbons (obtained by distillation from mineral or vegetable tar), for the 
purpose of tanning or dressing them, or converting them into leather. 

1659. H. S. Warner, Trinidad, “ Treating or preparing megass, and other 

substances to be used as fuel."—Dated 3rd July, 1863. 

The invention is intended to be applied more particularly to megass, 
which is the woody fibre of the sugar cane after the sugar or syrup has 
beer. expressed therefrom in the ordinary manner. The object of the 
invention is to use this substance as fuel almost immediately after it leaves 
the cane mill. For this purpose the patentee makes use of the products of 
combustion that are given off from the furnaces employed for the evapora- 
tion of the cane juice. After the heated gases have passed from the ro 
evaporating vessel they are drawn out by means of a fan, or other coneb 
blowi. g apparatus, and, in combination with a suitable quantity of air (i 
the addition of air is thought desirabie), the gases are ciused to ee 
or pass through a chamber in which the megass to be tried is placed. T A 
chamber may be built of brick, iron, or other suitable material, in any con 
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venient form, and is provided with a series of endless travelling aprons or 
webs of iron, in which the megass is placed. Tuese aprons are placed one 
above the other, and each web is properly supported by rollers or wheels, 
and has imparted to it a slow motion. The motion of each web is ina 
contrary direction to that of the one next above or below it. The megass, 
or other substance, being spread upon the uppermost web, will be thereby 
carried along as far as the web reaches, and 1s then dropped continuously 


on to the web below. By this web it will be carried in the contrary di- | 


rection, and dropped upon the third, and so on, till it reaches the lowest 
one, which will deliver the dried substance outside the drying chamber. 
The heated products of combustion are to be forced into the drying 
chamber by the action of the blowing apparatus, and catsed to pass over 
the surface of the megass, while it is travelling along on the webs. 
To produce a thorough permeation of the heated vapours the layers of 
megass should be thin, and the direction of the heated current should be 
transverse to the layers. 

1660. E. SELISS, Threadneedle-street, London, ** Apparatus for churning."— 

Dated 3rd July, 1863. 

In carrying out this invention the inventor proposes to construct a frame- 
work of iron or wood of a square or oblong-square form, set on standards, 
and to place in bearings therein a horizontal driving shatt to be worked by 
steam power, or other means. This shaft is furnished with a toothed wheel 
fixed on its centre, gearing into other toothed wheels fixed on sha'ts one 
on each side of and paraliel to the central shaft. These shafts are furnished 
with cams, pins, or pegs, fixed at intervals, and at requisite distances apart, 
in order that they may raise a corresponding series of rocking levers, the 
other ends of which are attached to the vertical rods or beaters of a series 





of churns, which are thereby caused to descend at each revolution of the | 
| 


shafts into the churns, so as to agitate the cream and make the butter.— 

Not proceeded with. 

1673. J. SAMUEL, Great George-street, Westminster,“ Manufacture of gas jor 
lighting and heating.” —Dated 6th July, 1863. 


This invention cousists of a peculiar arrangement of apparatus for feed- | 


ing or supplying hydrocarbon oil, water, or ovher liquid to a retort, for the 
purpose of generating gas or vapour. In carrying out this invention the 
juventor foims a rectangular, or circular, or other form of cistern, for 
holding the liquid, and he counects to this cistern a regulating chamber or 
receptacle, in which he places a float, with a conical spindle valve attached 
to its centre; this valve opens and closes the inlet aperture as the float 
rises and falls, admitting the liquid from the cistern to the regulating 
chamber, and thus keepiug the liquid in the regulating chamber at a uni- 
form level. The liquid is conducted by a pipe from the regulating 
chamber to a well or receptacle considerably below the bottom of the red- 
hot retort, to which the well or receptacle is attached. The heat from the 
retort and the fire, acting upon the liquid in the well under aud attached 


| 


1513. W. H. Dawes, West Bromwich, Staffordshire, *‘ Manufacture of iron.” 
—Dated 17th June, 1863. 

This invention consists, First, in introducing such a quantity of refined 
iron in a melted state into the puddling furnace as will besufficient to make 
only one ball of iron (say of about 120 ib. weight, more or less). The skill 
and labour required to separate the larger quantity commonly made use of 
(about 480 1b. in weight) into four, five, or six balls, is in great part dis- 
pensed with. This invention consists, Secondly, in the combination of the 
processes of the biast furnace, the refinery, and the puddling furnace, so 
tha* the iron from the blast furnace may be run direct into the refivery, 
and when sufficiently refined conveyed into the puddling furnace by means 
of ladles or any other means suited to the purpose. 

1517. J. F. Spencer, Newcastl:on-Tyne, ** Steam, gas, and water-tube 
joints.” —Dated 17th June, 1863. 

Instead of making joints between the ends of the tubes and the tube 
plates of tubular or tubulous vessels by means of screwed glands, com- 
pressed wood ferrules, by a rivetting over the tube end, or expanding the 
end of the tube by means of a ferrule (taper or conical) inserted within the 
tube, or any other of the means heretofore employed for such purpose, the 
inventor employs metal ferrules of the form and in the manner hereinafter 
described :—The tube plate has holes drilled, or otherwise formed true, of 
a diameter larger than the external diameter of the tubes, so as to admit of 
a ferrule being inserted, and such holes may be either parallel or be slightly 
taper or conical. Each end of each tube being tirst made cylindrically true 
and smooth, and the tube being sufficiently long to project through each 
tube plate to some extent, and the iron, steel, or other metal ferrule herein 
described is forced over or driven on to the end of the tube, and into 
the annular space left between the external diameter of the tube and the 
interior surface of the hole iu the tube plate.—Not proceeded with. 

1520. E. Wour, Sambrook-court, Basinghall-street, London. ** Wrapper or 
wrapping inaterial for use in smoking tobacco." —Dated 17th June, 1863. 

The object of this invention is the production of an article or means in 
use for smoking tobacco, whereby the inventor prepares what he terms 
cartridges of tobacco—that is to say, a wrapper, envelope, or sheath in 


| which tobacco may be placed (to be smoked) for the purpose of protecting 


to the retort, generates vapour, which vapour rises and passes through the | 


retort, and becomes decomposed into a permanent gas. The liquid feed 
inlet from the regulating chamber to the retort is very small, but that end 


of the feed pipe or well nearest the retort is made large, and placed in a | 


vertical or inclived position ; after the gas has issued from t. e retort it 
may be washed, by passing it through water or other liquid, or the gas 
may pass direct from the retort to two gas regulators, and then to the 
burners for consumption. The first gas regulator regulates the pressure in 


the retort, and is formed like a small gasholder maue to hold one foot or | 


more of gas, and so constructed that, as it fills with gas, the top of the 
holder receives more weight, and it gradually increases the pressure in the 
retort, driving the liquid fur:her away from the red-hot part of the retort, 
thus making jess gas ; as the top of the holder falls the pressure decreases, 
consequently the liquid rises higher in the retort, and more yas is 
generated. The second regulator is of the usual description for regulating 
the pressure of yas to burners, By this arrangement a large gasholder 
may be dispensed with. ‘the gas generated by this process may, if required, 
have its illuminating power increased by mixing, at the pomt of combus- 
tion, with the vap.ur of volatile hydrocarbon vils, and the small vessels 
placed at the different points of combustion to contain the hydrocarbon oil, 
lor carburetting the ga-, will serve as a receiver for any condensed vapour 
that may form in the gas pipes.—Not proce-ded with. 

1678. H. CauntTer, Stornoway, Lewis, Ross, “ Lubricating matter.”—Dated 
6th Juty, 1263. 

In carrying out this invention the inventor produces the lubricating 
matter by mi» ing caustic alkali with the tar, crude oil, or grease, resulting 
from the distillation of peat, lignite, coal, or bituminous shale, or with the 
crude natural oils, as petroleum or rock oils, thereby obtaining saponification 
thereof.— Not proceeded with. 

1693. W. Basrorp, Pewsey, Wilts, “ Apparatus for purifying and genevat- 
ing gas made from coal or other bituminous substances.” — Dated 8th July, 
Tst3. 

This invention cannot b2 described without reference to the drawings. 
1604. F. Ety, Totton, Southampton, * An improved composition applicable to 

corn plusters.”— Dated 8th July, 1803. 

This invention has reference to a composition to be employed upon 
diachylon, linen, or thin adhesive substances, for the cure of corns, and 
consists in employing for the said purpo:e a mixture of white wax, Venice 
turpentine, aromatic vinegar, and verdigris, in the proportion of one ounce 
of white wax to three quarters of an ounce of Venice turpentine, thirty 
drops of aromatic vinegar, and a quarter of an ounce of verdigris. The 
said ingredients are builed together for about two or three minutes, and 
subsequently placed, while hot, upon the diachylon plaster in the form 
pe drop, which, when cold and hard, is ready for use.—Not proceeded 
with. 


1695. H. ARMSTRONG, Whitby, Yorkshire, “* Manusacture of alum.”—Dated 
8th July, 1363. 

Accoruing to this invention the inventor evaporates the crude liquors 
obtained in the usual way, from the calcined shales of Yorkshire and else- 
where, ina suitable pan or furnace, until they are of a viscid consistency, 
and then he adds a sufficient quantity of finely sifted slaked lime, china 
clay, pipeclay, or other aluminous substance, or both lime and aluminous 
substance, uutil the free acid contained in the liquors is neutralised, or 
until the mixture when cold sets into w bard, firm mass. When sufficient 
of the lime or aluminous substance (vr both) has been added, the mass is 
then remove: from the pan or furnace, and allowed to cool. This compound 
is called crude alum.—Not proceeded with. 


_—- 


Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, und Electro-Magnetic Apparatus, Elec- 
trical Apparatus, Galvanic Batteries, gc. 


1620. W. ANDREWS, Gresham House, Oli Broad street, London, ‘Insulating 
electric telegraph wires.” —Dated 29th May, 1863. 

For the purposes of this invention, in addition to the ordinary insulating 
apparatus or instruments used for supporting electric telegraph wires, the 
Wires and brackets at the parts where such insulating apparatus or ins*tru- 
ments are applied are kept free from moisture by a peculiar construction 
and application of sheds or covers which are open at the bottom. When 
projecung arms are used fixed to uprights, the outer ends of such arms— 
where the ordinary insulators for supporting the wires are applied—have 
inverted box-like sheds applied; these sheds are made of glazed earthen- 
Were or other suitable material, they are clused at top, at the two sides, and 
at the outer ends, and sueh sides and ends descend below the under surfaces 
of the arms. The sides, ends, and tops of these sheds do not come in 
contact with the arms, but narrow spaces are left between the inner sur- 
faces of the sheds and the outer surfaces of those parts of the arms where 
such covering sheds are applied. The inner ends of the sheds are either 
Open or partially closed, and grooves or recesses are made all round the 
arms where the inner ends of the covering sheds come. Hence, any rain 
or moisture which may fall on the other parts of the arms, beyond where 
the covering sheds are applied, will be prevented flowing or passing to the 
outer ends of the arms over which the covering sheds are applied. When 
brackets are used, and the oucer ends thereof rise above the level of the 
inner parts of the brackets, then the covering sheds come all round the 
outermost ends of the brackets, but the sheds are open at bottom. When 
the wires are supported by insulating ins ruments or apparatus above the 
arms, then the boits or pins in which the supporting insulators or instru- 
ments are received pass through the upper parts of the inverted sheds into 
the arms, and such bolts or pins are coated with insulating materials, or 
they are otherwise well insulated. 


—_——_ 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


1512. R. A. Brooman, Fleet street, London, ** Protecting er preserving the 
silvering or quicking on glass, &c.”—A communication.—Duted 16th 
June, 1363. 

ae invention consists in preserving the silvering or quicking applied on 
& wed aud objects made of silvered or quicked glass, such as gloves, light 
ey Perfumers’ bottles and jars, lamp reservoirs, inkstands, and 
, 
applying on the silvering or quicking @ coatiug of a compo-ition formed of 
ee or caoutchouc uissoived in essence of turpentine in a water 
stitate ‘© this solution the inventor adds colophony or other gum, to con- 
it with & species of Vern sh without oil. When this coating is dry he covers 
this | psy of glue mixed with whiting infused with water. As soon as 
nea coat is dry he covers it with carriage varnish. The first coat with 

— percha or caoutchouc preserves the silvering and protects it frum 

A —— Som the atmosphere. Instead of gutta-percha he sometimes 

chjocs pr ee ——— or 4 pe eg pa white wax. The 

ug of glue is to i; i 
to harden rapidly. got g cause the coating of varnish last applied 





the inner sides of the pipe bow] from being burnt by the kindled tobacco, 
or incrusted by the preducts or residua of its combustion, and for the 
further purpose of keeping the tobacco longer alight than hitherto, For 
this purpose he prepares thin paper by saturating it, or otherwise impreg- 
nating it with, as Peruvian bark, and then he dries it. The paper must be 
cut into pieces of circular or other forms suitable for wrapping in each 
piece a sufficient quanuty of tobacco for smoking in a pipe or tube.—Not 
proceeded with. 

1522. A. Samuetson, Cornhill, London, “ Apparatus for evaporatiag l'quids. 

—Dated 17th June, 1863. 

This invention consists, partly, in the application of a combination of a 
revolving apparatus with tanks or cisterns containin: the liquid to be ope- 
rated upon, so that the relative position of the revolving apparatus to the 
cisterns or tanks may be varied in the vertical or horizoutal directions, or 
both, as may be required, and it consists partly of working rotatory evapo- 
rating apparatus in vacuo. One mode of carrying out the invention in 
practice consists in carrying the revolvipg cylinders on vibrating levers 
actuated by cams or otherwise. The trough containing the liquid to be 
evaporated is also caused to vibrate or partiaily vibrate, or partially rotate, 
being hung upon centres, or otherwire mounted, in such a manner that a 
reciprocating motion may be imparted to it, either by cams, cranks, or 
other mechanical contrivance. By this means the revolving cylinder is 
made to act upon every part of the liquid, in place of, as heretotore, upon 
a limtted portion only. The patentee further proposes, in order to facilitate 
evaporation, to enclose the improved rotatory evaporating apparatus in an 
air-tight casing, and to connect such casing with a vacuum pump, so that 
the process of evaporation may be effected in vacuo. 

1523. W. NayLor, Queen's-road, Dalston, “ Apparatus for compressing» 
holding, and reyulating the pressure of gas."—D.ted 17th June, 1863. 

This invention relates, First, to compressing gas, and consists in the em- 
ployment for that purpose of two pumps, one of larger diameter than the 
other, the larger one delivering its contents into the sinaller, and the 
smalier one deiivering its contents—which will then be gas highly com- 
pressed—into a holder or receiver. Connected with these pumps, and 
working simultaneously with them, is a counterbalance weight connected 
with a lever, which moves through the arc of a circle, offering its greatest 
resistance as the larger pump commences its stioke, the resistance to the 
pumps of the counterbalance decreasing as the pressure in the larger pump 
increases In the return stroke the counterbalance weight gives greater 
force to the applied power in compressing the gas in the smaller pump, and 
forcing it into the holder 
supply of water from waterworks or otherwise, which water, after doing 
this duty, is available for supplying locomotive engines or for domestic use. 
Or the pumps may be worked by manual Jabour, or any other motive 
power. The improved gasholder consists of a cylinder fitted with a piston 





These pumps are worked by a high-pre-sure | 





loaded so as to give the necessary pressure to the gas when raised by it, | 


thereby offering a nearly constant resistance to the pumps in compressing 
the gas, and insuring the supplies being delivered at the full pressure. 
Such holders may be cirried on a truck to the trams to give the necessary 
supplies. The Second part of the inveution relates to the regulating of the 
gas from the high pressure at which it is carried for a supply to the low 
pressure for consumption, and consists in using a conical valve acting 
against a valve seating, after the manner of a safety valve, such valve being 
kept in equilibrium, or nearly so, between two opposite forces—one the 
pressure, tending to force the valve from its face, and the other a piston in 
a cylinder of nearly the same area as the valve, acted on by the full pres- 
sure of the gas, and forcing against the outer end of the valve, tending to 
force it into its seat. 

1525. J. L. Ganne, Cour Cheverny, France, *‘ Toy pistols."—Daled 18th 

June, 1863. 

This invention relates principally to a toy pistol, the barrel of which is 
movable, and it is when the pistol is in the uncocked state partly con- 
cealed in a fixed butt end, thus considerably reducing the length of the 
pistol, and bringing the same within such compass as to be easily carried in 
the pocket by a child as an ordinary plaything. 


1530. R. Jonson, Dudley, ** Machinery for making moulds.” ~ Dated 18th 
June, 1863. 

When using what is known as a turn-over table, whereon to form moulds 
to be employed wheu casting metal, the table requires to be raised and 
lowered and to be turned over. Now, according to the present invention, 
the patentee combines with such descriptions of tables machinery by which 
the rai ing and lowering uf the table may be accomplished by hydrostatic 
or hydraulic power, and he also in some cases arranges such descriptions of 
tables in bination with hanism to turn over the table by hydrostatic 
or hydraulic power, or the turning over of the table is accomplished by 
wheel and pinion, or by wheel and screw, so that the turning over of the 
tabie may be effected by mechanical or hydrostatic power, by which means 
moulds of large dimensions, and of great weight, may be made with greater 
facility and advantages than heretofore has been the case. The manner of 
applying hydrostatic or hydraulic power to a turn-over table, both for 
raising and for turning it over, may be greatly varied, and although more 
than one cylinder may be used to raise and lower a table, it is preferred 
that there should be only one, and that it should be placed below such 
table and arranged by its ram to give motion simultaneously to two or 
more columns or uprights on which the bearings of the axis or necks of 
the turn-over table are placed. 

1531. E. Gosstaux, Laeken, Brussels, ** Machine for imaking bolts, rivets, 
and spikes.” —Dated 18th June, 1833. 

The foliowing are the principal features of novelty of this invention, 
First, making in one and the same machine, and at the same time, bolts, 
rivets, and spikes of any shape, leagth, or size desired. Secondly, the em- 
ployment of an automatic movement of the anvil in machines employed 
for the above purposes, Thirdly, the employment of a screw for regulating 
the speed of the anvil during the working of the machine. Fourthly, 
adapting to the afore-aid improved machine an apparatus for expelling the 
bolts, rivets, or spikes from the hi ‘ifthly, adapting an intermittent 
rotatory motion to the anvil. The following is an example of the combina- 
tion of the priucipal parts of the improved hi n a suitable framing 
a sliding piece is mounted, which said piece carries a die box, and 1s put in 
motion by a lever working by an eccentric suitably fixed. The mechanism 
employed to expel the bolts, rivets, or spikes from the machine consists of 
a sliding piece of metal raised by a cam, and fitted with a screw for adjust- 
ing the length to which the expelling too) moves. The tool in which the 

its, rivets, and spikes are made cousists of a piece of metal moving 
around an upright axis. This table has six vertical holes made therein to 
receive the metal from which the bolts, rivets, and spikes are to be made, 
and there are four fixed standards carrying tools for forming the heads of 
the aforesaid articles, so that as the table is moved round by toothed gear- 
ing, and the pieces of metal are placed in each of the holes therein, when 











| they come opposite to their respective heading tools they stop, while the 


by means and in manner hereafter stated. One method consists in | 


| frames, posts, or otherwise ; 


heading operation is being performed, and then the table moves on until 
the next pieces of metal are brought under the heading tools, and so on in 
succession, the articles being expelled by a self-aciing lever. 
1540, W. Hickuin, Bull’s-pond, London, “ Metal screens and sieves for screen- 
ing and si/ting.”— Dated 19th June, 1863 
This invention consists in substituting for the ordinary interwoven or 
interlaced wirework for screens and sieves used for screening and sifting for 
building purposes, for coal screening, corn sifting, and other purposes, and 
for other open work articles, such as open work fencing, gates, and so forth, 
a new arrangement of wires or rods. The wires or rods are driven or let 
into cross-bars, which bars should be closed upon the rods or wires to hold 
the whole firmly together. The inventor can make the side pieces with 
screw-holes or otherwise, whereby the whole may be secured to wooden 
or he can dispense with this part of the 
arrangement, if necessary.— Not with. 





1541, W. E. Newron, Chancery-lane, London, “ Manufacture of leaden pipes.” 
—A communication. Dated 19th June, 1863. 

This invention consists in lining the pipes with tin, or other suitable 
metal or alloy, which is not liable to be affected by any liquids that may 
be conveyed through the pipe, and which is not, therefore, likely to be in- 
jurious to health. In carrying out the invention the leaden pipe is heated, 
and a metal core is inserted therein in such a manner as to leave an annular 
space all round between the core and the leaden \ube. The space is filled 
up with molten tin, which firmiy adheres to the lead. The pipe may then 
be drawn down in the ordinary way, and a leaden pipe with a tin lining 
will be produced.—Not proceeded with. 


1545. D. D. Rye, Victoria-street, Westminster, “ Baths.”"—Dated 20th June, 
363 


13863. 

This invention consists in causing the disturbance of the water by the 
pressure or expansion of air forced or allowed to escape through it. 

1547. R. BRowNiEt, Glasgow, “ Sawing machinery.”—Dated 20th June, 1863. 

This invention cannot be described without reference to the drawings. 
1549. G. Brixu8y, Maida-hill, London, “* Apparatus and implements for 

cleaning spoons and forks."’-—Dated 20th June, 1863. 

This invention consists in constructing a frame with two grooves or 
depressions of the form adapted, the one to receive the ends of the handles 
of spoons and forks (though this groove is only really necessary for large 
table spoons), and the other to receive the bowl or pronged portions, The 
open portion of this frame, which is between the two grooved parts afore- 
said, is fitted with a sliding or movable piece to which a screw action or 
other motive arrang sare pted. The said sliding piece is provided 
with a number of projecting pieces, which the inventor terms the movable 
grippers, firmly affixed to the sliding piece aforesaid, and moving with it, 
the same number of corresponding projecting pieces or grippers (not 
movable) being affixed to the trame. The whole apparatus can ve affixed 
by screw plates or otherwise to a bench or table, and when properly 
placed, upon operating upon the screw action or otherwise, by winch handle 
or otherwise, the grippers can be drawn asunder, having sufficient space 
between them for the shanks of forks and spoons of any given width vo be 
gripped and held between the same when brought together by the operation 
of the screw action or otherwise, after which the number of forks and 
spoons placed in the apparatus can be cleaned, the handle or shank parts of 
both forks and spoons and the prongod portion of the forks by means of 
arubber wade of a piece of india-rubver, or other such like flexib.e material 
secured in a zinc, tin, or other handy metal holder. The bowls of the 
spoons are to be cleaned by means of a rubber composed of a number of 
separate pieces of india-rubber, one for each bowl, which rubbers are also 
secured in a handle of zine, tin, or other suitable metal. For the backs of 
the bowls of spoons, a rubber composed of india-rubber shaped to corre- 
spond with the back of the bowl might be adopted. Ordinary brushes and 
other apptiances can be used if necessary ; also plate powder or other cleans- 
ing material.—Not proceeded with. 

1550. C Pereasox, Newport, Isle of Wioht, “ Compound applicable to the 
manufacture of pipes or tubes, to caulking or covering ships’ bottoms, de.” 
—Dated tuth June, 1863. 

In facturing this p 1 the patentee takes any vezetable fibre 
or substance suitable for the purpose, and voils the same in a solution of 
caustic alkali for about twelve hours, afver which it is rendered into a pulp 
by any convenient means, He also takes a quantity of tar, pitch, or other 
bituminous substance, mineral or vegetable, separately or together, accord- 
ing to the article to be produced, and boils with one fourth the weight, 
more or less, of caustic alkali until it is completely saponified ; it is then 
while hot mixed with about an eq .al weight of fibre, more or less rendered 
into pulp, for abou. an hour. He then adds to the mixture about 10 per 
cent , more or ‘ess, of alum or sulphuric acid, or both combined, or any 
other suitable powerful chemical decomposing agent. He then takes the 
mixture or substance so produced and forms it by any convenient method 
into sheets, slabs, pipes, tubes, blocks, or other shape suitable for any of 
the purposes before mentioned, 

1551. J. L. Cuark, Westbourne terrace, Hy te park, London, ‘‘ Apporatus for 
turning over the leaves of music and other books."—Dated wth June, 
1865, 

The patentee claims the general arrang tor of apparatus 
for turning over the leaves of music and other books, as described, He 
also claims the peculiar arrangement of the flugers for holding the leaves 
and the shaping or bendmy the arms or the fingers so as to allow the 
fingers to lie close one over the other,as described. He also ciaims the 
method of arranging the springs with the tension plate and screw, so that 
the tension ofall the springs may be varied simultaneously to suit the 
weight of the leaves to be turned, and so that the tension of any spring may 
be varied independently, as described, Healso claims the method of holding 
the arms and disengaging them by means of a bolt or ratchet bar crossing 
their ends, as described. He asv claims the application of a lengt.ening 
bar or repeating stud to the end of either of the arms, as described. 

1552. H Macauuay, Rotherham, * Covers or appliances for the rims, borders, 
or top edyes of chamber utensils.” —Dated uth June, 1863. 

These covers may be made either firm or pliant. When firm they may 
be made of paper, papier mache, caoutchouc, gutta-percha, wood, or mixtures 
of them, with or without an adhesive covering of some soft material, Or 
of thin sheet metal, as of brass, copper, or tir, with an adhesive covering of 
soft material, as of wool, cot.on, viik, in any suitable process of manulfac- 
ture, or of similar imperfect conductors of heat. They may be made to fit 
when firm either on the top of the vessel downwards, the inner edge of the 
cover descending about half an inch inside the utensil, and about an inch 
or more as required outside of it ; or they may fit edgewise ou the rim by 
the elasticity of the material used, or by an clastic or other joint or spring. 
—Not proceeded with. 

1554. A. T. N. Gout, Caledonian-road, Islington,** Manufacture ofmountings 
or settings for precious or other stones.” — Jiated 20th June, 1963. 

This invention consists in substituting mechanical means for the pro- 
duction of what are known in the jewellery trade as thread and grain mount- 
ings or settings, in place of making such thread and grain mountings 
or settings by skilled hand labour as heretofore. Settings of this 
character have up to the present time been n.ade by the workman, who cuts 
and works out the openings in the metal with scoops or graving tools, 
which is a tedious and costly process. These improvement consists in press- 
ing or stamping metal thread and grain mountings or settings in suitable 
dies, so as to shape or form the same suitably fur receiving the stones to 
set therein, leaving grains or projections around the openings, which grains 
are afterwards employed for setting the stones when set therein. —JNot pro- 
ceeded with. 

1562. E. Witxs, Cheltenham, “ Portmanteaus, d&c."—Dated 22nd June, 
1863 

The body, top, and bottom of the portmanteaus and trunks are made of 
two thicknesses of thin wood laid crosswise of the grain between three 
thicknesses of canvas, made with hemp or flax, the one thickness of canvas 
in the middle, the other two thicknesses of canvas outside, folded over the 
edges, and cemented together with a wate: proof cement made of gum 
shellac and spirits, in the proportion of one quart of spirits of wine to one 
pound of gum shellac, The ends of the portmanteaus and trunks are made 
of elm half an inch thick, with a strip of pine of the same thickness avout 
five inches wide in the front of the back, fastened to the elm ends, and form- 
ing the framework of the portmanteaus and trunks, The body, wp, and 
bottom are nailed to the ends and framework, and cemented to it, and 
afterwards the whole outside is covered with waterproof cluth, which is 
cemented on with a waterproof cement made of tar, resin, and gum shellac, 
in the proportions of 21b. of tar, 3 lb. of gum shellac, and 4 oz. of resin 
melted together.—Not proceeded with. 

1564. J. McLean, West Calder, N.B, ‘‘ Treating oil from shale or other 
bituminous minerals and s.milar oils, to obtain various products there- 
Srom.”— Dated 22nd June, 1863. 

In carrying out this invention, crude mineral oil, such as that obtained in 
the ordinary way from shale, is put into a distilling vessel constructed and 
arranged so that at the commencement of operations a very low heat may 
be applied thoroughly to it, The distilling vessel is shaped so that the oil 
while covering an extended horizontal space I a p ly 
small depth, and the furnace arrangements aresuch as to cause the direct 
application of the heat to the entire surface of the vessel up to, or nearly 
up to, the surface level of the oil, by which means the entire mass of the 
oi] becomes throughly penetrated by a low heat.—Not proceeded with. 
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Tue Pacrits on Gas.—By a Parliamentary return it appears that 
the metropvlitan gas companies paid dividends in 1862 as follows : 
—The Chartered paid dividends at the rate of 9 and 10 per cent., 
including back dividends at 1 per cent. per annum for the half-year 
to Christmas, 1856; the City of London, dividends at 9 and 4 per 
cent., with a balance of £658 ; the Commercial, £30,513, on a capital 
stock of £322,195 (less sums remaining outstanding); the Equit- 
able paid dividends at the rate of 11, 144, 14, and 10 per cent. (less 
sums remaining outstanding), with a balance of £396; the Great 
Central, dividends at the rate of 6 and 8 per cent. (less sums 
remaining outstanding), with a balance of £18,445; the Imperial at 
the rate of 10 per cent., with a balance of £58,500 ; the Independent 
at the rate of 10 per cent., with one year's back dividend (£1,500) 
and a balance of £3,548; the London paid £36,827 on £548,843 
(less sums remaining outstanding); the Phoenix paid 10 por cent., 
with £8,190 dividend arrears for 1856, with a balauce of £930; the 
Ratcliffe dividend was £8 15s. per cent., without a balance ; the 
South Metropolitan, 10 per cent., with a balance of £10,369; the 
Surrey Consumers’, 10 per cent., with a balance of £4,047; and the 
Western, 10 per cent., with £5,285 “ towards back dividends of less 
than 10 per cent,” 
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Russian TeLeoraras.—The telegraphic line between Omsk and 
Irkutzk is now finished. The first despatches sent from the latter 
town on the 2ist of December, at noon, were received at St. Peters- 
burg the sa.e day at half-past eight in the evening, having 
traversed the enormous distance of 5,750 versts (820 German miles). 
A letter from Irkutzk takes twenty-four days to arrive at St. Peters- 
burg.—Jnvalide Russe. 

Tue Miverat Ricues or Lercestersuire.—A new geological 
map, which is about to appear, will show the Leicestershire coal- 
field to be far more extensive than has generally been supposed 
In addition to the Ashby, Coleorton, Swannington, aud Snibston 
coal measures a new pit has been sunk in Ravenstone Lordship, 
and the coal is found to be so good that we predict a large 
demand for it wherever its price and quality are known. Great 
warmth, with slow combustion, is one of the properties of this coal 
that renders it peculiarly valuable. It is, perhaps, the most eco- 
nomical coal in our Leicestershire field. Barrow and Breedon are 
greatly increasing their sale of their respective kinds of lime. 
Mountsorrel, Bardon, and Markfield are sending granite to all parts 
of the kingdom to such an extent that another century, at the pre- 
sent rate of quarrying, will almost have removed these hills. Less 


i ing a j 8 t slate quarries sine e Welsh | “. . : . A : 
is being done in our Swithland slate quarries since the Welsh | grip with which during the same period they have held material 


slates came into the midland market; but capital and energy might 
secure a very large income out of the Swithland slate quarries. 
The amount of labour spent on these different natural productions 
is very great. Several thousand hands are employed in them. 
Gypsuin might be much more extensively quarried than it is, for 
Prestwold, Syston, Thurmaston, and Humberstone have very five 


for other purposes do not produce a larger demand for it.— Leicester | 


Paper. 

Water ror Locomorirves.—Mr. Herapath, chemist, sends the 
following to Herapzth's Journal: —“*1 think the directors and 
engineers of the various railways should pay more attention than 
they do to the nature of the waters they use in the locomotives. 
Almost all spring waters hold, besides soluble and alkaline salts, 
those of the earths, carbonates of lime and magnesia, and the sul- 
phates of lime aud strontia, and occasionally the sulphate of baryta. 
As soon as the temperature of the water arrives at the boiling point 


the earthy 


carbonates begin to precipitate and form a loose powder | 


at the bottom, but upon a continuance of the boiling they aggregate 


into a stony matier and become fixed to the top surfaces of the fire- 
pipes, and it also adheres to the bottom; all the earthy carbonates 
all thus in a very short time. The stony concretion is not very 
hard, if none but carbonates are present iu it. ‘The earthy sulphates 
do not precipitate until the water is evaporated down to about 450 
times the weight of the sulphate of lime contained in the remaining 
water, when they begin to precipitate, and continue to increase in 
the deposit until the entire water is evaporated. ‘The stony matter 
is now very much harder than when it consisted only of carbonates 
of lime, magnesia, and perhaps iron, and requires sharp blows with 
the hammer and chisel to detach it from the surfaces to which it 
has adhered, But this is not the only injury to the action of the 
locomotive ; the stony crust which has formed a thick coating over 
the surfaces ou which the fire ought to act prevents the heat from 
passing direct through the iron or copper surfaces to the water, 
which, if in cont-ct, would keep the surfaces at a moderate tempera- 
ture, say under 240 deg. Fah., but not being in contact the plates get 
overheated or endangered by burning; at the same time fuel is 
wasted from the heat not passing through the crust, and escapes up 
the chimney. If the springs were examined at first only those 
samples would be selected which would leave the smallest and 
softest deposit, and thus many of the evils pointed out would be 
avoided. ‘To show how various are spring waters in this respect, 
send you a table containing those tried for a line of ninety miles. It 
is drawn up on the supposition that one ton of water (224 gallons) 
is boiled, when the number of pounds and decimal parts of car- 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tne Iron Trave: Orders Slackina; Prices of Pig and Finished Reced- 
ing: Belgian and German Makers Carrying off Orders—Mr 
W. O. Fosrer, M.P., ano nis Men: The Strike Continued—Tue 
Couirers AND THEIR EmpLoyers: Rise of Wages Spreading—Pxices 
or Coan Keer uP: Heavy Demand—Cou.ter’s Errorts To ALTER 
Existing ARRANGEMENTS—Harpware ‘TRADES: General Prosperity: 
Branches Specified: Advance in the Rates for Rolling Metal—Tue 
NaILMAKERS ‘l'HREATENING AN EXTENSIVE STRIKE — Pusuic Com- 
PANIES IN Binmincguam— Aston Park BovucuTt — SuMMARY FOR 
Patents IN 1863— 'Trape 1n Coventry — COTTON SPINNING IN 
Krpperminster — Working Enaineers Fixep — ‘Tne MILLUriELps’ 
Bower Exposition: Relief Fund. 

Tue state of things that had begun to loom last week is now per- 

The solid front which for some months past the producers 








ceptible. 


| of both pig and finished iron have maintained is slightly wavering. 


ee A Pg! ; , reduction wi e accepted, 
beds, and it is remarkable that its fertilising nature and its usefulness | reduction will be accepted 


And second hands are now sensibly relaxing the firmness of the 


purchased early in 1843. Pigs are being offered by such middlemen at 
7s. 6d, and a few even at 10s., also below the prices quoted a fortnight 
ago by makers of the same quality. A few makers also are consenting 
to take lower terms. Sales took place in Wolverhampton yesterday 
at 5s. reduction, the iron to be made; and in a day or two 7s. 6d. 
The first-class foreign hematite, and the 
large all-mine Staffordshire makers have not yet faltered. The orders 
for finished iron have been fewer in the past than in the preceding 
week; and the competition of foreign makers is being felt. Some 
Belgian makers have just returned home with a large order for plates 
at £11 10s. in London, which is the price at which plates are being 
now sold here at the works; aud certain German hands are taking 
some Russian orders for sheets that would have come here if our 
prices had not been so high, Some sheets are passing from second 
hands here at 2s. 6d, and ds. below list rates. Most makers are still 
busy upon oid orders, and for ship-plates there are still numerous 
inquiries. Notwithstanding the orders that are goiug elsewhere 
there are specificatious enough to be had, and will continue to come 
in, that will keep the plate mills busy for some months to come; and 
the sanguine continue of opinion that a good spring trade for iron 
generally will be experienced. But a contrary opinion is held by 
others, who refer to the large purchases alike of pig and puddled 
iron that have been made in anticipation of further advances in both 
departments of the trade. ‘These iast maintain that certainly in the 
ensuing fortnight the direction which prices are now taking will be 
in no way diverted. 

The men remain confident of their power to force their masters into 
terms most derogatory to employers At neither of the finished-iron 
works of Mr. W. 0. Foster, M.P. for South Staffordshire, at 
Stourbridge, have the men gave in, ‘lhat gentleman, through his 
manager, first declined to take union men after a large number of 
his bands had left without giving notice, and he had to send twenty- 
one of them to gaol. Afterwards he gave way ou this point; but 
he refused to take back two of the men he had sent to prison. The 





| deputation then declined to consent to any of the twenty-one return- 


bonate of lime in the first column would precipitate, and the second | 


column shows the number of pounds of sulphate of lime which 














would be found in addition if the whole of the water had 
evaporated, 
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of the Colliery Guardian states that the steam-coal proprietors of 
that neighbourhood are full of orders, and the advanced quotations 
are obtained with but little difficulty. In fact, the attitude of the 
colliers is such that it would not be safe to accept long contracts 
except subject to the future fluctuations of the market. Many who 
have been long connected with the coal trade, and whose opinion 
ought to be of value, express it as their decided conviction that 
prices will not stop where they are, but that a further upward move- 
ment will take place. The increased demand from the foreign 
markets, the activity and greater consumption of coal at the iron- 
works, and many other circumstances that might be mentioned, tend 
to this same conelusion. ‘The ironmasters of this county are full of 
orders, and activity is to be witnessed in connection with the trade 
on all sides. For the last eighteen months thers has been a con- 
tinual stream of emigration from the mining distric's of Monmouth- 
shire, and the great majority of the emigrants were either directly 
or indirectly employed avd dependent upon the ironworks. Since 
the rise in wages it is satisfactory to report that the movement has 
had a decided check, and instead of thirty or forty leaving after every 
pay, the number has been reduced to three or four, and at many 
works there is no talk of emigration. When the second rise will 
come into operation matters will, without doubt, bear a still more 
favourable appearance. The advance in tin plates is fully main- 
tained, with an upward tendency. At Swansea, during the past 
few days, the demand for iron on account of the foreizn markets 
has been fully maintained. There is also a good Lome cou- 
sumption, and the activity at the various works continues. 
The resources of South Wales are being taxed more than they 
have been for several years past, and there is every probability 
that the present activity will be maintained, if not increased. The 
scarcity of skilled artisans becomes more severely felt and univer- 
sally acknowledged day by day. Good workmen ‘Bre so scarce, that 
al}, both good and bad, tind ready employment, and imperiously 
demand higher wages. Another rise has’ been given in several 
works in this locality. With respect to the coal trade a good 
demand exists for exportation, the ports being well supplied with 
vessels loading with cargoes. Large quantities of coal therefore 
find their way down to the various ports, aud the minerai traffic 
upon the railways is on the increase. From Cardiff it is observed 
that the speculative tendency of Scotch pig for the last three or four 
weeks has not affected quotations for Welsh iron in the least; on the 
contrary, South Wales makers have within that time announced an 
advance of 10s. per ton in bars. The fall in Scotch pig bas, how- 
ever, given a check to the extravagant notions as to a further rise, 
and this, coupled with the fact that buyers are not so pressing with 
their orders as was the case a month or two ago, indicate that quo- 
tations have reached pretty nearly the culminating point. It is 
agreed among ironmasters generally that it would be better for the 
future of the trade if prices remained at about the present standard 
for if £10 or £11 per ton was reached there would be every likeli- 
hood of a suddev reaction. In the steam coal trade the usual 
activity is evinced, and the prediction as to au advance in quotations 








Tne Weis Coan anv Tron Traves.—The Newport correspondent | 


ing unless all were taken on, and issued orders for all the puddlers 
employed by Mr. Foster to give notice and come out. The order, as 
is known, was obeyed, and the works placed at astandstill. In 
this position they are likely to remain. Mr. Foster is understood to 
have expressed a determination “not to be beaten by a couple of 
puddlers ;” and to be prepared to “let the grass grow over the 
works ” before he will commence them under the restrictions that it 
is attempted to impose upon him. 

As was to be expected, the colliers in districts other than Bradley 
are demanding that their wages shall be raised from 3s. 3d. to 3s. 6 
and the employers are gradually giving way ; but a few firms are 
resolute in their refusal. Upon one of thesea deputation of the men 
waited on Monday and Tuesday last, aud the empleyers referred to 
told them that they would blow out their furnaces rather than give 
the rise. Upon this one of the deputation with impertinent boasting 
responding—“ Then we will tak’ to ’em!” For some time past 


| well-meaning friends of the men have been advising them to put 


| into practice the co-operative principle in the conducting of collieries 


and ironworks, 

Prices remain firm for all descriptions of coal, and the demand is 
in advance of the supply. 

The colliers are attempting to bring about changes in the terms of 
payment for occasional as well as regular work, in these cases a!so 
encouraged by the strength of their unions, On Friday four men 
Were summoned by Messrs. Sparrow, ironmast-rs, aud proprietors 
of the Stow Heath Colliery, for refusing to work iu bands—or, as it 
is locally termed, “ bonds,”—on the previous Monday; and the 
defendants had engaged Mr. Roberts, solicitor, of Manchest r, to 
defend them, bat he was unable to be present. The defence was 
that the men hada right to refuse to work as required because their 
employers would not consent to pay them at the rate of 14 days’ 
wages a day, if a day er two should intervene between their being 
first called upon to work in the band, and their being azain called 
upon to do so. For Messrs. Sparrow it was argued that for the first 
day the men were entitled only to 1} days’ waves, and for all sub- 





; Sequent days worked in uninterrupted successiou, 1} days’ wages 


for the day's work; but thatif there were any break iu the continuity 
of the work in the band, then that 1} days’ wages only would be 
paid on the first day of every fresh return to work. This position 
was supported by a long array of evidence as to te custom of the 
district, avd the bench fiued all the defendants 2s. 6d. and costs. 











Several summonses for leaving without notice have been heard in | 


different parts of the district in the past week, 


The general hardware trades of this district continue in alealthy | r 
| sidering the final appropriation of the money in hand, the object in 


condition; but there are very few foreign orders either in hand or 
arriving. ‘The metal rollers of Birmingham have advanced the 
minimum price of rolling 1s. per ewt., and of casting and rolling 
Is. 6d per ewt. This advance has been maiuly caused by the high 
price of fuel. The rolling mills are all of them working full time ; 
there is a steady demand for material, and the metal trades generally 
are b The artisans employed at the manufactories, and the out- 
workers, are all of them well employed. The only trades in Bir- 
mingham in which there is any languor, are some minor trades, which 
have suffered most from foreign competition. From Wolverhampton 
not much change has occurred of late: the tin plate workers are 
tolerably weil employed; in the lock trade there is more doing than 
usual at this season; the japanuers continue t» report some degree 
of quietude; but the artisaus are for the most part well employed. 
The foundries are all in full work; and the casting trade generally is 
in a healthy state. At West Bromwich the hollow ware manulac- 
turers report business steady; in that town, as in other parts of the 
district, there is no labour, neither skilled, or otherwise, that is un- 
employed. The chainmakers of Cradley report trade in that branch 
tolerably active. The country orders come in steadily, aud are 
increasing. The Yorkshire trade has seldom been so good at this 
time of the year as it is at this moment and the north trade generally 
shows increasing animation. The factors’ travellers continue to 
report mest favourably as to the prospects of the spring trade in 
every part of the country. In the agricuitural district there is already 
a gi od business doing, and shopkeepe rs’ stocks of the class of goods 
most in demand early in the year are almost without exception 
small, 

The master nailmakers of East Worcestershire and South 
Staffordshire have tried to appease their workpeople, who are 
asking for a rise; but they have declined to meet their full demands. 
The workpeople are not satisfied with the offer. Oa Monday they 
held a meeting at Old Hill, when delegates were present from the 
various nailmaking districts in Worcestershire and Staffordshire. 
ihe offer of the masters was uot considered satisfactory, and it was 






has been already verified, the colliery proprietors having announced | resolved to present the following notice to them:—* 1o the gentlemen 


a rise of 9d to Is. per ton. The colliery 


agreed to advance the men 2d. per ton, but the latter ask 3d. 


proprietors have also | of the nail trade.—Sirs, At a district meeting, held at the Cross, 


Old Hill, on February 8, by delegates from Old Hill, Hales Owen, 


~ 





Lye Waste, the Lye, Oldswinford, Rowley, Black Heath, Gornal, 
Sedgley, Gorsty Hill, Bromsgrove, and several other places, it is 
resolved that unless the 10 per cent. advance be paid upon all sorts 
of nails, from the largest spike to the smallest tack, including 
rivets, and 10 per cent. advance on the 67 list on the price of hobs, 
53 Ib. of rclled bar iron to be delivered to the workman to produce 
54 |b. of spike nails, to take date on the 2nd March, 1864, a general 
strike will take place with the whole of the districts now mentioned, 
for a 20 per cent. advance.—Signed on behalf of the central com- 
mittee, Old Hill.” It is stated that unless the coneessions are made 
the men will carry out their announcement, and in that case nearly 
10,000 persons engaged in this branch of trade would be on strike. 

We announced last week that it was stated the dividend of the 
Midiand Wagon Company would be 12} per cent. We now reprint 
a circular which has been issued to the shareholders of that com- 
pany. “Interim dividend.—I am directed to inform you that in 
accordance with the resolutions of the special meetings, held in 
August last, the directors have declared an interim dividend for the 
half year ending December 31, 1863, atthe rate of 12} per cent. per 
annum on the ordinary shares of the company, and 6 per cent. per 
annum on the preference sbares, such dividend being payable on 
the 1st of March. The directors also desire me to inform you that 
the company took possession of the works of Messrs. Adams and Co., 
on the 1st of September last, and that the result of the four months 
trading has been satisfactory. Ihave also the pleasure of stating 
that the company’s stock of wagons is fully employed.—I am, sir, 
your obedient servant, Ilenry bridges, secretary.” The former 
dividends were paid as dividend ten per cent., and a bonus equal to 
five percent. Now, however, 124 dividend is declared, the direct ors 
feeling thatthe position of the company justifies this being considered 
the minimum dividend. 

There was some little excitementin Birmingham on Monday on ac- 
count of the retirement of three of the local directors from the Board 
of the Muntz Metal Company. The gentlemen referred to are Mr. 
Charles Henry Wagner, Mr. F. J. Welsh, and Mr. Ralph Heaton. 
It has since transpired that the resignations arose outof a misun- 
derstanding with one of the officers, and had no reference whatever 
to the prospects of the business. The difference alluded to has not 
changed the good opinion these gentlemen had and still have of the 
concern. Three other gentlemen, whose names will carry great 
weight with the commercial public, have consented to join the direc- 
tion. These gentlemen are Mr. Henry Wiggin, Mr. Edwin Gwyther, 
and Mr. W. A. Adams; the first of whom brings to the work great 
practical knowledge of a kindred manufacture, while the others have 
large commercial experience, and are in every sense of the word 
good business men. 

The ribbon trade of Coventry, though still far from being ina 
flourishing state, has decidedly improved, andif the new Shakespeare 
badge is worn pretty freely in commemoration of the tercentenary, 
the trade will be materially assisted. There are still a great 
number of empty houses and a few factories (including the new 
cotton mill) standing idle. We notice several new trades making 
visible signs of gradual growth and establishment, employing 
altogether a good many hands. To make up in some degree for 
the shortcomings of the ribbon trade, the watch trade, in which a 
considerable proportion of the working population is engaged, is in 
a most satisfactory condition, despite the French Treaty and foreign 
importations. Coventry- made watches are again in great demand. 
The workmen are all well employed, and obtain high wages. The 
revival of the watch trade has inspired those who work on ribbons 
with renewed hope. 

Not only in North Warwickshire, but also in Worcestershire, the 
cotton trade is being permanently established. ‘The past year's opera- 
tions of the Kidderminster Cotton Spinning Company have enabled 
them to write off £300 from the account of preliminary expenses. 
Such a result in such a year as 1863, when the raw material was 
threefo!d its natural price, and the demand for the manufactured 
article so greatly fallen off, is a most favourable omen for the future. 
It has been correctly remarked that Kidderminster has suffered quite 
as much as Coventry from having but ove meaus of employing the 
labour of its working population. It should be added tiat among 
the first to endeavour to find another means of employment for the 
poor carpet weavers of Coventry was the present Earl of Dudley. 

Convictions of working engineers have taken place in the past 

week. In one case the delinquent wilfully damaged machinery 
because he had to leave his employment; iu another, a man left his 
colliery engine and returned drunk; and the third case was one in 
which a colliery engineer, at Willenhall, escaped with a fine of 10s. 
and heavy costs, and the expenses of a solicitor, for endangering the 
lives of two men whom he brought up the shaft at sorapid a pace that 
they leaped out on the bank, and barely escaped falling back into the 
it. 
Joseph Gater, manager at the Hammil Colliery, pleaded guilty, at 
Burslem Police Court,on Tuesday, to three charges of neglect of 
duty, preferred by Mr. Wynne, Government Inspector of Mines. 
In the first place, he was charged with neglecting to cause an ade- 
quate amount of ventilation in the said colliery to dilute and render 
harmless noxious gases, to such an extent that the working places of 
the pit should be ina fit state for working and passing therein. In 
the second place, he was charged with suffering lamps to be used in 
the pit without being first examined aud securely locked by the person 
duly authorised for that purpose. The third charge was that he 
neglected to securely fence the fly-wheel of a certain engine at the 
colliery. Mr. Wynne did not press for a heavy punishment. The 
defendant was ordered to pay 40s. in each case. Pe 

An annual meeting of the general committee of Mr. Millfield’s 
Ironworks Boiler Explosion Relief Fund was held in Bilston on 
Friday, when Mr. H. Marten (of the firm of Dimmach and Marten, 
ironmasters), the hon. secretary, read the following report, which is of 
more than ordinary interest, inasmuch as it relates to one of the 
most terrible catastrophes of its class that has ever happened :— 

“The Relief Committee of this fund held a special meeting for con- 





view being to adopt some broad principle applicable to all the cases, 
and at the same time sufficiently comprehensive to meet the probable 
wants of those still suffering, and to aid the widows and orphan 
children for as long a period as possible. The secretary reported that 
the amount subscribed was £2,409 93. Gd. Interest to June 20th, 
1863, added thereto by bankers, £34 14s. 9d.; total, £2,441 4s. 3d., 
of which £1,2''2 16s. 10d. have been expended in relief to the injured 
persons and the families of those who lost their lives, together with 
£116 5s. 6d. for advertising and otber expenses; and £46 donations 
to the hospital and the medical attendants who r ndered aid on the 
spot; leaving in hand a disposable balance of £1,079 1s 11d. for 
distribution amongst fourteen widows, forty children under twelve 
years of age, and six persons still suffering from the injuries re- 
ceived. The committee recognise it as their first duty to aid the 
actual suiferers until restored to health, then to make provision for 
the children until they attain the age of ten years ; aud lastly, to 
afford relief to the widows for a limited period. After marure con- 
sideration, the following proposal was unanimously approved as the 
basis for future distribution of the fund, viz.:—To allow the actual 
sufferers during the period of illness and incapacity a we kly grant of 
from 5s. to 7s., the sum required for this purpose being es imated 


at £208; to allow to each child of those still suffering from their 
y sum 














injuries and incapacitated, and to each orphan, a weekly n 
of 1s. 6d. until they attain the age of twelve years. For 
£333 will be required. Then 


this purpose it is estimated that 1 
to allow to each widow remaining unmarried the sum of 4s. weekly 
till June, 1865. ‘The estimated sum required for this purpose 1S 
£187. The total expenditure under all these heads is estimated at 
£1,228, and the amount in hand is £1,079 1s. 11d., and it is estimated 
that this sum will be augmented from interest or the falling in ot 
claims to the extent of about £150, making a total of £1,229 ls. 11d., 
which will enable the committee to afford relief to the sufferers and 
children for the period, and on the scale above proposed. It was re- 
poried to the committee that by the belp of grants from this fund 
several widows had been successfully established in positions enatlii g 
them to earn a livelihood, which they had gratefully acknowledgea. 
In the event of the injured persons remaining incapacitated for 
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periods longer than those estimated, and the payments to such suf- 
ferers be necessarily of longer continuance, the committee re- 
served to themselves the right of proportionably shortening the 
allowance to the children. As this fund has been sometimes 
confounded with another raised in the year 1856 for the 
relief of the sufferers from an explosion at Mr. Riley’s 
furnaces, it may be proper to state here that no application or in- 
vestment of any of this fund has been made in any other manner 
than as herein stated. The committee passed unanimously a resolu- 
tion of thanks to Mr. J. L. Murcott, ironmaster, for the admirable 
and indefatigable manner in which he had discharged the duties of 
hon. secretary to the relief committee.” 

Mr. George Shane, of Birmingham, contributes to the Birming- 
ham Journal an analytical list of provisional protections applied 
for and letters patent sealed during the past year. Among the list 
we find the following :— 

11 | Tinning, 


Ploughsand ploughing .. . coating, and plating 


Diguing impiements, as spades, metalg .. .. ss cc eo eo 2 
shovels, Xc. es ee «+ «+ 3) Casting metals, and foundry ope- 

Sowing, dibbling, drill and hoe rations and apparatus .. .. 15 
ploughs we ee we we 10} Drawing pipes and wire work- 

Harrowing, horse and hand MBs. os * 8 


rakeS .. os «+ «+ ++ oe 15] Punching, diesinking, stamping, 
Reaping aud mowing machines 26 carving, aud ornamenting me- 
Thrashing, separating, winnow- tals, &€ a ee ee ae 
ing, anu dressing grain ., Sawing, planing, turning, and 
Haymaking machines... .. .. 2 boring metals and wood.. .. 46 
Cutting chaff, turnips, &c., as Sawing, planing, turning, and 
food for cattle .. «. «: oo 38 boring slate and stone .. .. 6 
Churns, churning, and treating Metallurgical operations, vari- 
Milk oe oe oe oe oe oe ous cade a: ae ae ey 
Agricultural and_ horticultural Bellows, blowing machines, and 
implemeuts, and processes, va- Oger ig ree 
rious .. Rolls andecylinders .. « .. 6 
Preparing Nails. bolts, screws, nuts, and 
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and preserving tim- 





ber oo ce ec ef oc co § rivets for machinery for.. .. 31 
Milis for grinding grain, coffee, Chain manufacture .. .. .. 6 
., +s oss ee of of of  §&|) Files, rasps, audcuttingof ., 5 
Distilling apparatus .. .. .. 32/Saws andedgetools .. .. .. 3 
Worms, refrigerators, and con- Cutlery .. «2 «2 oc ce oo Ll 
deusers ++ ++ ef + +e 15] Sharpening edge tools, grind- 
Pumps aS a ae ae PGE. .« ws ts es CS 
Hydraulic machinery, for raising | Fenders and fire-irons ce eo | 
and distributing water, and Locks, latches, and fastenings for 
boring for water wt 12 doors . ° 28 


Hinges and springs, for hanging 
and closing doors .. .. .. 12 
stors for turniture -«. e«. .. 2 


Water power engines, water- 
wheels, aud windwills .. ..  § 
Fire and garden engines, sy- Cc 





Tinges, XC... .. ++ ee «+ 8] Spoons, forks, and corkscrews 4 
Watercivsets and urinals .. .. 13] Toast stands, trays, dishes, and 
Beer and liquidengines .. .. 1 dish covers... .«. oo we 8 


Tea and coffee apparatus .. .. 1 
Japan ware and papier maché., 1 
Be!l-hanging and bells... .. .. 2 
Coffins, h arses, and preserving 


Pipes and tubes for water, steam, 

gas, and joints forditto.. .. 29 
Cocks, taps, and valves .. .. 45 
Lamps, lanterns, chandeliers, an 


candlesticks am. wi cs ce thedead .. oc cc «2 of 3 
Gas, generation of, and un- Vices i da oo ef cf 8 


defined apparatus and pro- Button manufacture .. .. .. 9 


CeSSES .. se +e ee «+ oe 30] Pins, needies, aud fish hooks .. 3 
Gas, purification of .. .. .. 5] Pire-arms, breech-loading and 
oe ON 6. oc ie me oe sl & 
Gas meters and regulators .. 16) Gun and pistol barrels .. .. 4 
Gas burners and combustion of Ordnance and gun carriages .. 43 

as 9} Shot and projectiles, shot and 


yas os ©@ 66 se 8 eo 
Light, production of, from va- 
rious and undefined sources 


powder cases, and fireworks.. 53 
Gunpowder and detonating pow- 





Warming and ventilating build- der 66 os 26 So ee ae 
ings, ships, carriages, &c, .. 39} Packine, hydraulic, hydrostatic, 

Stoves, grates, fire-places, aud and other presses .. .. .- 19 
kitchen ranges... .. .. «. 82/Mangles and calendering ma- 

Jacks and rousting apparatus .. 0] chines .. o . 9 


Anti-friction, composition, and 
arrangeme.Its .. 2 «2 «- 2 
Steam engines oo 00 ce co 8 
Steam boilers and generators .. 82 
Marine steam engines and pro- 
pelling machinery .. .. «- 47 
Railways, locomotive engines, 


Culinary apparatus, varous 
mincing andsausage machines 1] 
Tunnels, bridges,arches, portable 
and other buildings... .. .. 
Bark mills and rasping machines 
fordye works .. 
Horse--hoes and 


oa 
ao 


substitutes ; 


heels and tips fur boots, &. .. 14 and carriages .. .. .- «- 118 
Typefounding an stereotype .. 3/ Furnaces and furnace-feeders, 
Letter-press printing machinery, and saving fuel and consuming 

setting up and distributing smoke .. . -. 43 


we, GE: 6c 66 “ab. we. ee Power obtained from undefined 
Pens, holders, inkstands, ink, and sundry elements and 

letter files, and writing appa- SOUTCES.. . 2 co «+ «es 5O 

nh oh wa be cot ek “ee Communicating and changing 
Letter-copying machines and motion.. .. 


i 


manifold writers .. .. .. 2/Ship and boat building, ships’ 
Engraving and lithography, cop- fastenings, bolts, and pins .. 75 
per plate and lithographic Sh-athing and preserving ships’ 
PIeSS@s.. 2. os +s oe oe It bottoms oe 0s + 0 . 
Surveying Instruments .. .. 6] Rudders and steering apparatus 20 
Telescopes and Microscopes .. 3] Masts, yards, rigging, and sails 10 
Miscelaneous optical instru- Auchors, cables, andstoppers .. 2 
ments, cameras, &c ee ee Ships’ buoys and beacon buoys 2 
Producing optical illusions upon Miscellaneous ships’ apparatus... 4 
the stage .. .. «. «. « §&|Docksandbreakwaters .. .. 11 
Mariners compasses .. .. .. 8 | Canals and inland navigation .. 1 
Logs and sounding machines .. 3! Wheel carriages .. 30 


Wheels for railway and other 
carriages, and naves of wheels 17 
Axletrees and axle-boxes .. .. 20 


Baroweter-, pressure gauges 
thermometers aud hygrome 
ters 


Hydrometers and saccharome- 




















Springs forcarriages .. «2 .. 6 
ii a Vee eee Brakes, drags, and retarding ap- 
Telegraphs and making signals, paratus co +s ce os oe 90 
cables, We... s+ ee 4. +» 53] Bailing, cleaning, and preparing 
Philosophical and mathemati- cotton and other fibres .. 225 
cal instraments. miscellaneous 3{| Warping and weaving machi- 
Weighng machines .. oo §=8] metry «se ve oe oe oe 8. 108 
Mea-ures and gauging instru- | Dressing and finishing wool- 
Ee is we tn oct ok tO len cloth and other woollen 
Working mines and raising mi- fabrics .. se oo «e «+ of 33 
et ss o> me o sx a Carpets, rugs, and floorcloths .. 9 
Excavating, dredging, raising Knitting stockings, and other 
earth anu cleansing harbours 3 hosiery and looped fabrics .. 11 
Cranes, and loading and unload- Lace manufacture wt ae OO 
Ing vessels .. 4. 4. .. «e 6] Kope making and driving bands 
Capstans, crabs, and windlasses 5 for machinery .. «.. «- « 9 
Kalsing Weights, machinery for 6 | Wearing apparel, and fastenings 
Pulieys, blocks, and sheaves .. 2 for the same, &c ‘os oe oo 
Diving bells, and raising sunken Surgical instruments and opera- 
as ae ae ee oe. HELE es oa es ee 
a UNIS ++ ee 4s 4. oe ee 6] Fire-proof safes and boxes, and 
ire-escape: 5| rendering articles fire-proof .. 3 


Drowning, escapes from, lifeboats 


Pitching, paving, and repairing 
and buoys ung, | ” I 6 


| 
| 
| 
» | . 0 
be a9 “> 68 68 sss 7 WU cs. co 66 os 06 se 9 
veducing und smelting ores, and Electrical apparatus and pro- 
saperenag ae ee ee Pee 5 
} Miscellaneous processes and ma- 
| 


Iron manufacture. . ae a 
Stee! manufacture nufactures, and machinery and 


3 
ee 25 


Lead refining and making li- apparatus .. eo ce oo 195 
Coppaee ‘s (te ee ee es ec 2! Piledriving andpiles. .. .. 1 
+ pe andtin .. .,. +» 8) Sewers, drains, and cesspools .. 4 
G nc, brass, and alloys -» «+ 8| Sewing machines i ae 

reed silver, refining and work- Registering machines for tickets, 

lng of ., ade co “Se Bh -OmpmeR GR os cc co és 


ee 
Rolling metals 


— sumer of patents applied for during the past year was 3,309, being 
pty Py nearly 200, than the applications in 1862, but greater in any year, 
cree NE 1852, since the Patent Law Amendment Act of 1852 has been in 
ce, ihe numbets for the last six years were as follow :— 

5 


. oe ee ee oe ee ee 8,009 
1859 ee oy $e ee oe o oe 3 000 
1860 + ad eo ae ae in 3,196 
1861 ee < e on > om - 8,276 
1862 oe we ee eo a oe os 8,490 
1863 3 309 


wAt the end of the third and seventh years respectively from the date of 
£ rd aye it is incumbent on the patentee to pay stamp duties of £50 and 
upon 2 keep the patent in force. In 1863 the stamp daty of £50 was due 
1493 070 patents, upon 578 only of which the stamp duty was paid, 
pos bet than two-thirds) vecoming void. In the same year the stamp 
pero ay os due noe | potente (the £50 stamp duty bevies been 
ious + Upon 213 of these the stamp duty was paid, 314 (more 
one-half, becoming void. stil oe Pee 


cat is announced that the share list of the patent Shaft and Axle 
the dns , of Wednesbury. will close on Saturday, the 15th, and that 
ectors will immediately proceed to the allotment. ‘ihe appli- 








cations have been very numerous, and are of a class that promises 
well for the permanent prosperity of the company, as a large portion 
of them come from those who can aid the development of the manu- 
facture, 

“In order to secure to the inhabitants of the borough, and in 
particular the working classes, a place of healthful recreation,” the 
Town Council of Birmingham have agreed to expend 426,000 (in- 
cluding £7,000 contributed by a few private individuals) in the 
purchase of Aston Hall and Park. The report of the committee 
upon which the couucil have acted furnishes some particulars which 
supply a singular commentary on the rashness and extravagance of 
interim management. The late managers of the Park, though 


holding the property only for what they believed to be the brief | 


interval which would pass between the commencement of their 
undertaking and the devotion of the estate to purposes of public 
recreation, erected under the advice of Mr. Bateman, architect, a 
glass pavilion which cost £1,345 12s. 5d ,and converted the stabling 
into refreshment rooms at a cost of £743 18s. 1d. They also cou- 
structed a dancing platform at the expense of £557 12s. 11d, and 
built an orchestral structure, which cost them £286 19s. 
Mr. Bateman, being consulted by the council, now that the place is 
about to fulfil its appointed destination, recommends that both 
pavilion and refreshment rooms shall be pulled down. He does not 


The same | 


appear to mention the platform or the orchestra particularly, but, as | 


they are no doubt to meet with the same fat» as the other two 
erections, the series of new works which so short a time since cost 
£2,941 1s. 7d., are now doomed to be sold as waste material for the 
trifle of £450. “Rarely (observes a writer on this subject) has an 
architect been called upon to make so poor an appraisement of his 
own work.” 

Mr. Marten said that every farthing that had been promised had 
been collected, and the chairman said that at least £700 must have 
been contributed by working men. The relief committee have 
resolved to offer the widows each a dowry of £5, that they might the 
quicker be off the funds. Some members were convinced that even 
£10 dowries would ultimately be most economical. 








D EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Mersey Docks anp Harsour Boarp: The Steam Trade—Ornrr 
Liverroo. Marrers: Birkenhead Commissioners: Hoylake Rail- 
way: The Tripoli Steamer: Tne Great Eastern—Trave Marrens : 
Manufacture of Crinoline at Sheffield; Lancashire Coal, §c.— 
Norruern Matrers: Sir W.G. Armstrong ant Co.: Trade of the 
Tyne ; Northern Railways—Lancasatre Disrress: Once More on 
the Ebb: Operation of the tublic Works Act: Prospects of the 
Cotton Supply—Mn. R. C. Ransome ON Steam PLoventna—Scorrisa 
Torics; /ron House-building in Glasgow: Kirkcudbright Railway; 
Clyde Shipbuilding: Wemyss Bay Steamboat Company: The 
Managership of the River Clyde Trust: New lron Foundry: A 
Scotch Contractor undertaking Part of the Suez Canal. : 

Wirn regard to Liverpool affairs, it may be observed that the pro- 

ceedings at the last meeting of the Mersey Docks and Harbour 

Board did not present many points of interest. ‘he works committee 

recommended the acceptance of certain tenders for metal tubes, 

timber, rope, and slates. A report as tothe partial completion of 
the Morpeth Dock, and the dock quays in connection therewith, 
was read; and a report on the proposed arrangement as to the la 
ing of lines of railway, &c., around the south reserve. Some oppo- 
sition was offered by Mr. Boult to the spending of so many thousands 
of pounds without a single word of explanation to the board. He 
thought the railway companies should pay for the turntables that 
were to be put down. Why should the board find capital for every- 
body ? He thought £19 10s. per ton was too much to pay for angle 
iron; it could be got at £18, While the proceedings inside the 
board-room were of rather a routine character, there has been an 

animated meeting of the Steamship Owners’ Association, at which a 

report of a special committee appointed to examine the statistical 

returns of the working of the Liverpool docks, furnished by the 

Dock Board to the association, was brought forward for adoption. 

Mr. Maclver complained that there was no member of the steam 

trade upon the special committee of the Dock Board, but the sailing- 

ship interest, and every other interest, was strongly represen ed. 

The steamship owners had been compelled to pay higher dues without 

having been allowed to cross-examine the witnesses, or to say a word 

in their own defence. It remained to be seen whether the Duck Board 
would reconsider their decision in view of the additional evidence 
brought forward, or whether the steamship owners would be 
obliged to bring their grievances before Parliament. He pointed out 
at some length the difference between berths in the Prince’s Dock 
and those at the extreme north or south, the former being much 
more valuable. In the case of the companies with which he was 
connected, they had vessels in no less than six di‘lerent docks, to 
their considerable inconvenience. A lineal or superficial yard at the 
west side of Huskisson Dock was less valuable than a lineal super- 
ficial yard at the Bramley-Moore Dock. If both docks were occu- 
pied by similar vessels, would it be possible for the same propor- 
tionate revenue to be derived from each? Look at Huskisson Dock 
itself—the two sides of the dock were very different. The east side 
of the dock (with an immense number of superticial yards, which 
appear to have escaped the attention of the special committee of the 

Dock Board) was in the occupation of the timber trade, and the 

Cunard steamers were expatriated to the west side. As if a special 

disadvantage to the steam trade was intended when the dock was 

originally constructed, theonly way to get to the west side was by 
going round the whole dock, involving about three-quarters of 

a mile extra cartage, with frequent detention, in consequence 

of the swing bridge between the Huskisson and Canada 

Docks being open to allow the passage of vessels from one dock to 

the other. Thirty or forty carts thus stopped there for an hour 

was no very uncommon occurrence. The sheds, too, were equally 
inconvenient. A superficial yard at Sandon Dock or at the Huskis- 
son Branch Dock under one of these new sheds—the only ones 
specially adapted for steamers—was much more valuable (irre- 
spective of the advantage in locality), and should yield a larger 
revenue to the dock estate than a sinilar space under one of the 
old double sheds filled up by pillars, such as are on the west side 
of Huskisson Dock. He moved the adoption of the report. Mr. 

Frederick Leyland seconded the motion, and severely criti 

cised the action of the Dock Board. He went into statistics 

showing the revenue derived from sailing ships and steamers. 

Comparing the foreign steam trade with the foreign sailing vessel 

trade, the former gave a return per lineal yard of 12} per cent. 

above the latter in 1860, and 22} in 1561. The actual returns per 
lineal yard were :—In 1860, steamers, £38 12s. 4(.; sailing vessels, 
£34 7s. 4d.; and in 1861, steamers, £45 133. 5d.; sailing vessels, 
£37 3s. 9d. The difference was equally great in the coasting 
trade. In 1861 the returns for steamers show d £16 17s. 14d. per 
lineal yard; sailing vessels, £12 2s. Gd.; and in 1861, steamers, 
£i8 1s. 43d.; sailing vessels, £11 17s. 11d. Since 1861 the revenue 
derived from steamers had increased 46 per cent., while that of sail- 
ing vessels had diminished 20 per cent. The Huskis-on 
yielded £2,849 per acre, while the Bramley-Moore—the most 
profitable part of the estate in 1861-—-gave only £2,551, the Waterloo 
and Victoria Docks, £2,241, and of the other sailing-vessel docks 
only six were above £1,000. The report was then adopted. After 

a few words from Mr. Wilson, Mr. W. Inman moved the second 

resolution :—“ That this association sees with great regret that the 

bill promoted by the Mersey Docks and Harbour Board is not con- 
fined to provisions for giving extended dock accommodation on the 

Liverpool side of the Mersey, which is so much needed ; but contains 

a clause for altering the mode of calculating the tonnage of steam 

vessels, for the purpose of ascertaining the amount of rates payable 

for such vessels, which the association considers most objectionable 
and uncalled for. That, under these circumstances, the association 
is compelled, most reluctantly, to appeal to Parliament to prevent 
the steam trade of Liverpool from being unfairly charged for the 
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dock accommodation allotted to it, both as regards tonnage rates 
and quay rent; and that Messrs. Duncan, Squarey, and Blackmore 
be instructed to take the necessary steps for that purpose.” Mr. 
J. J. Bibby seconded the resolution, which was agreed to. 

The Birkenhead Commissioners have also resolved to oppose the 
application to Parliament by the board for power to borrow 
£875,000 for the construction of new docks and works at Liverpool. 
The ground taken by the commissioners is, that Birkenhead offers 
greater facilities for the prosecution of further works than the Liver- 
pool side of the river. The receipts of the Birkenhead steam ferry 
boats in January amounted to £5,047, against £4,614 in the corre- 
sponding mouth of 1863. The commissioners have resolved to raise 
£20,000 for further extension of gas and water works. As regards 
other Liverpool matters, it may be stated that at a meeting of the 
Hoylake Railway Company, last week, it was intimated that active 
steps were being taken for obtaining possession of the land, and com- 
mencing the construction of the line to Hoylake. The proposed 
extension of the railway across the Dee to Mostyn was also being 
proceeded with. Messrs Burns and Maclver’s steamer Tripoli, 
Captain Bell, left Alexandria on Thursday, 21st January, at 5 p.m., 
and arrived in the Mersey at 10 a.m, on Wednesday, Feb. 8, making 
the passage in twelve days seventeen hours, including fourteen hours’ 
detention in Malta and eight hours’ detention at Gibraltar, The 
distance is about 3,100 miles, and the Tripoli was only eleven days 
nineteen hours under steam. It was stated in last week’s Eneuvner 
that Mr. Parry, the extensive ship-store merchant, of London, had 
seized all the stores and furniture belonging to the Great Eastern, in 
order to satisfy a claim of £5,000 which he has on the Great Ship 
Company. He has been barred from seizing the ship herself, but he 
has been advised that he can seize the engines, as not being a part 
of the ship, but only supplementary thereto, In consequence of Mr, 
Parry having set up this claim, the sheriff in possession has sent up 
an inventory of all contained in the vessel, with the view of receiving 
instruc’ions as to what he can legally seize under Mr. Parry's execu- 
tion, and the case will come before a Judge at Chambers. 

It is stated that 100 tons of crinoline steel are now forwarded from 
Sheflield weekly, over ghe Manchester, Sheffield, and Lincolnshire 
Railway. With regard to the Lancashire coal trade it is stated that 
the return of more seasonable weather has made the demand for 
house coal, which had been gradually lessening during the past few 
weeks, much more brisk, but in other branches there is but little 
alteration to report, except thatthe gradual closing of the few mills 
at work has had a corresponding effect on the business done in engine 
coal. Freights at Liverpool continue very low, and, as a natural 
consequence, the return of coal exported during the past month 
shows a great increase over the corresponding month of last year. 
To foreign ports the following are the quantities despatched 





in January :—Coal, 55,582 tons ; cannel, 11,264 tons; coke, 
1,099 tons; and patest fuel, 20 tons; making a total of 
67,765 tons. This is a: inerease of no less than 24,202 tons 


of coal, and of 3497 tons of cannel, as compared with 1863, 
but a decrease of 912 tons of coke and of 127 tons of fuel. The 
total increase is 26,760 tons. Coastwise there have been exported 
7,716 tons of coal, an increase of 2,301 tons on the corresponding 
period of last year. We may advantageously group together a few 
other items of commercial interest. Lhe Government has just 
adopted a resolution for coating small vessels with inch armour 
plates. The two first vessels selected for this purpose are the 
Bellerophon and the Lord Wardeu, the plates for the former being 
made by the Millwall Iron Company, and those of the latter by the 
firms of Messrs. John Brown and Co., of the Atlas Works, There is 
scarcely any limit to the orders for armour plates. Messrs. 
Brown and Co, have just contracted for 1,000 tons, and a similar 
contract has been taken by the Millwall Company. Next in 
extent and importance to the demand for armour plates is the 
inquiry for rails, particularly for exportation, The Butterley 
Company are executing a large order for India. Messrs. Beale, of 
Park Gate, and the Low Moor Company, are each well supplied with 
orders for rails, besides some large contracts for heavy ironwork. 
Another manufacture, which is increasing, is the manufacture of 
cannon from steel. Indeed the steel trade may be reported as brisk, 
both as regards the home and continental demand, Russian orders 
have been more frequent of late, and a better class of orders is being 
sent from the French markets. The coal trade of the Midland Dis- 
trict continues to manifest considerable activity, and the demand for 
the London market is exceedingly large. So great is the demand 
that it is with difficulty the railway companies can supply a sufti- 
ciency of rolling stock. {It is remarkable to notice the great number 
of wagons which are let out for hire by the different wagon com- 
panies, notwithstanding the large number which the railway com- 
panies themselves have in work and in constant construction. 
Messrs. Dawes, of the Milton lronworks, have erected furnaces in 
Lincolnshire, and are making at least 500 tons of iron per week. 
From the north we learn that the exports of goods from the Tyne 
last week comprised 30,981 tons of coal, 3.253 tons of coke, and 
8,463 ewt. of iron. These figures show a decrease of 1,185 tons in 
the shipments of coal, of 941 tons in the shipments of coke, and of 
2.142 ewt. in the shipments of iron. The contemplated operations 
of Sir Wm. G. Armstrong and Co., in the manufacture of iron, are 
progressing rapidly. The firm is advertising for tenders for work 
to be done in connection with the Ridsdale Iron Works. One 
tender is to make a branch railway from the old Ridsdale furnaces 
to the Wansbeck Valley line; the second is for the repair and erec- 
tion of a large number of workmen's cottages; and the third for 
working the ironstone. The engines for the three blast furnaces, to 
be built by the same firm opposite to Dunstan, are all made, and 
other portions of the work are in a forward condition. In connection 
with the new furnaces it is understood that several coke ovens are 
to be erected at Stella. The owners of the Towneley Main Colliery 
recently cut the first sod of a new pit at Stella. Near this pit it is 
said ovens are to be erected for making coke for the use of the new 
Elswick blast furnaces. The Towneley coal makes exce'lent coke, 
and, as the proposed ovens will be close to the Carlisle Railway, it 
will be both cheaply and expeditiously conveyed to Elswick. The 
Newcastle Chronicle bas been publishing a series of papers on the rail- 
ways of the north from a * special correspondent,” who sums up 
matters as follows in his closing sentences:—“I| have now done 
with the railways of the north. 1 have revelled in millions, 
and stocks, and debentures, and plant, and ways and works until 
I begin almost to doubt whether the world was not made for rail- 
ways and not railways forthe world. It is not worth while to go 
into a mass of further figures, but | cannot resist the temptation of 
recapitulating the profits distributed in 1861 and 1862 by the 
various companies which I have brought before the northern public 
(excluding the unfortunate West Hartlepvol, as having presented 


no reliable accounts) :— 








Profits dis'ributed, 


Company. 
186land 1862, 


Blyth and Tyne .. ee oe ee ee e es 
North-Kastern .. ee *e ee ee ee ee 
Ca'edonian oe ° oe oe ee ee ° 

Stockton and Darlington oe ee ee ee oe 
Newcastle and Carlisle oe ee oe oe o* 
Maryport and Carlisle oe ee oe e .* 


North British 
Lanea ter and Carlisle 








Whitehaven and Furness ee oe ee +. * 
Whitehaven, Cleator, &c, oo ee . * 
Whitehaven Junction ., ws ae ee oe oo 

Total .. én . -» £4,588 


One or two rather unprofitable concerns, such as the Carlisle and 
Silloth Bay, the Wansbeck, &c., are not included in this recapi(ula- 
tion. Nevertheless, it is an astounding fact—a fact testifying to 
the immense resources and untiring commercial activity of the dis- 
trict—that the profits of the railways of the northern counties now 
exceed £2,000,000 per annum.” 7 
Mr. Farnall’s weekly figures as to the state of employment in 
Lancashire, presented on Monday, show some improvement. In 
the week ending January 30, 1864, there was a decrease in the 
parochially relieved of 2,918 persons. Out of the 27 unions, the 
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decrease was shared by 22, among which Manchester figures for 592, 
and Salford for 160. The total humber receiving parochial relief on 
the 30th January was 144,391, of whom 15,374 were able-bodied 
men. ‘he corresponding week of 1863 shows that 228,024 persons 
were paruchially relieved, or 83,633 more than in the week ending 
January 30, 1864. Annexed are some interesting figures showing 
the comparative aspects of the distress at various periods during the 
past year :— 


No. relieved No.relieved No. relieved 


by guardians _by both by local ke 

(outdoor) gunardiansand committees Saved 

only. local committees _ only. sass ei 

March 1863 .. 70,500 .. 133,002 222,909 ° 426,411 
June 1863 .. 78,263 .. 78,175 104,792 oe 256, 230 
September 1863 .. 87,059 .. 45,916 55,630 ° 184,625 
December 1863 ., 82,044 .. 40,848 .. 57,617 180,909 
January 1864 .. 90,730 o 42,965 .. 69,657 .. 03,352 
The following is a return of persons employed under the Public 


Works Act, in the last week of January :—Ashton, 110 skilled out- 
door labourers, and 73 unskilled; Denton, 25 skilled, 40 unskilled; 
Dukinfield, 20 skilled, 82 unskilled; Hurst, 20 unskilled; Staleybridge 
27 skilled, 60 unskilled; Tintwistle, 40 unskilled; Blackburn, 50 
skilled, 450 unskilled; Over Darwen, 8 skilled, 25 unskilled; 
Bolton, 54 skilled, 246 unskilled; Harwood, 8 skilled, 16 unskilled; 
Horwich, 11 skilled, 2 unskilled; Little Lever, 6 skilled, 12 un- 
skilled ; Brindle, 2 skilled, 15 unskilled; Union of Glossop, 47 skilled, 
124 unskilled; Bollington, &c., 7 skilled, 58 unskilled; Macclestield 
borough, 29 skilled, 61 unskilled; Manchester, 14 skilled, 75 un- 
skilled; Middleton and Tonze, 8 skilled, 26 unskilled; Oldham 
borough, 5 skilled, 113 unskilled; Bamber Bridge, 45 unskilled; 
Rochdale, 200 unskilled ; Bredbury, 1 skilled, 22 unskilled; Hazel 
Grove, Bramhall, &c., 19 skilled, 67 unskilled; Marple, 4 skilled, 
13 unskilled ; Offerton, 1 skilled, 26 unskilled; Stockport, 24 skilled, 
157 unskilled; Wigan, 111 skilied, 118 unskilled. Total, 591 skilled, 
2,186 unskilled. After several months of negociation, discussion, 
and procrastination, the Government officials have thus, at last, got 
2,186 of the cotton operatives at work. Héwever, it is satisfactory 
to tind that something like a beginning has at last been made in the 
matter. Meanwhile, it is gratifying to observe that that excellent 
institution the Cotton Supply Association continues to be favoured 
with satisfactory assurances as tothe future, At the last weekly 
meeting of this body, a letter was received from the honorary agents 
of the Association at Calcutta, reporting that the accounts received 
of the present year’s crop continue to be satisfactory, that a largely 
extended area bas been placed under cultivation, and that a con- 
siderable increase is expected. Cotton is now arriving at market 
more freely, and large quantities will shortly come forward. Some 
improvement, both in quality and condition, is observable, and this is 
likely to become still more manifest. The extreme monetary pres- 
sure now experienced has had the eflect of bringing trade in general 
toa dead-lock. Suitable cotton cleaning machines, combining cheap- 
ness with utility, are still needed. None of the many descrip- 





tions already sent have been found equal to the requirements of | 


The Caleutta Exhibition is expected to be most 
useful, both as regards gins and agricultural implements. Of 
ploughs, it is said, the most simple, and at the same 
time most serviceable yet seen, is one made after the native style, 
with improved shares and coulter, &., costing about sixteen rupees 
complete, and easily worked with two bullocks. Reports were en- 
closed from the recipients of seed sent out by the association, and 
samples of the cotton grown from Exyptian seed in the Midnapore 
district will be forwarded. A despatch from her Majesty’s minister 
at Tangier, dated January 12, received from the Foreign-office, was 
read, stating that the quantity of cotton grown last year was about 
700 bales, which were sent to Morocco and other towns of the 
interior, where it is employed in native manufactures. The high 
price realised has encouraged the cultivation of cotton throughout 
the districts where water wheels can be employed for irrigation, and 
it is expected that the crop this year will produce 12,000 bales. The 
southern provinces have been without rain since the spring of last 
year; 80 per cent. of the cattle have died, and griin is at famine 
prices. The Sultan has direc'ed the governors of the southern pro- 
vinces to encourage the cultivation of cotton, and in a few years, 
when the unfortunate consequences produced by the drought are 
removed, it will be grown on a large scale. As the quality is un- 
usually fine, the cotton of Morocco may become a very important 
article of export to England. 

Mr. R. C. Ransome, of the tirm of Ransome and Sims, has delivered 
an interesting address to the members of the Framlingham Farmers’ 
Club, on the present aspects of the steam ploughing question. Mr. 
Ransome summed up matters as fullows.—* I am not a believer in 
finality, but I think I may say that, the conditions of success having 
been thoroughly studied, and the parts of the process in which there 
is room for improvement being very limited, there is every reason to 
suppose that the system of steam tillage must stand or fall upon the 
merits of the apparatus at present before the public. The processes 
of manufacturing such machinery are also so well understood that I 
do not anticipate any great reduction in cost, more especially as I 
happen to know that the margin of profit to the manufacturer is at 
present by no means large enough to lead me to believe that compe- 
tition can materially reduce it. How then can farmers on small 
farms avail themselves of its advantages? Briefly it may be said 
that in this country, wherever a fair return is to be secured by its use, 
capital is always forthcoming in some way or other devised by the 
occasion; but the more obvious ways, are—first, in those cases 
where a farmer has the capital to buy but not acreage enough 
to employ the apparatus—that he should plough for his 
neighbours on the tarms adjoining his, or in places conveniently 
approachable. Secondly, by partnership be‘ween two or three 
farmers on adjacent farnis—priority of use each season might be 
determined by lot—and the advantages of the partnership are far 
greater than at first sight appears. Thirdly, by hiring the appa- 
ratus of men who make it their business to plough for hire. This 
may, in some cases, be carried out; and, indeed, it nowis. ButI do 
not believe it will become so general a system as threshing has 
become, because a large portion of the advantage of the steam 
tillage lies in saving of horse keep, and in increased crops, the 
benetit of which cannot be seen beforehand. Therefore, at the tirst 
introduction of the apparatus into a district, the farmers being 
unwilling to pay more than the estimated cost of horse labour in 
the district, which itself is often too low, there is not sufficient 
margin of protit to enable the machine man to live. This 
view is contirmed by experience we have had .n_ ploughiog 


the couriry. 


| crane to have her engines put on board. 


| Messrs. Burns, of Glasgow. 





| 15 miles an bour. 


able saving in the height of each storey, being composed of beams 


made of malleable iron and cast iron combined (patented by the con- 
tractors), and crossed by a rolled iron joist 64in. deep, and placed 
6ft. Gin. apart. On these joists, which have been manufactured by 
the Glasgow Iron Company from a section made expressly for this 
building, is laid the flooring, which is 2}in. thick, firmly fixed down 
with iron screw bolts, and cleaned on the ceiling or under side, and 
prepared for painting or varnishing. The usual materials in the 
construction of floors and ceilings have thus been set aside, 
and no lathing plaster or deafening is used, which, in the 
case of alterations and repairs, become a constant source of 
annoyance to tenants. The use ofiron in house building has hitherto 
been limited, and confined almost solely as an internal auxiliary ; 
but to builder and tenant iron offers attractive advantages. A most 
important saving of ground is gained, and the cost is less than for 
the usual materials, while the risk of fire is so diminished by the 
mode in which the building is constructed as to allow insurance to 
be effected at about one-half the usual rates. The work at the new 
building in Argyll-street has been executed by Messrs. R. M‘Con- 
nell and Co., ironfounders, from designs and working drawings 
furnished by Messrs. John Baird and James Thomson, archi- 
tects, of Glasgow. An official inspection of the Kirkcudbright 
Railway has been made by Captain Rich, R.C., accompanied 
by Mr. Kinghorn the contractor, Mr. W. Johnston, C.E., of the 
Glasgow and South-Western Railway, and other gentlemen. A 
bridge across the public road at the Puorhouse loaning was tested by 
being crossed and recrossed several times, at slow, ordinary, and 
quick speed. From this two other small bridges were taken on the 
way, after which the Prince of Wales Viaduct at Tongland was 
thoroughly tested by a trial of three-quarters of an hour. This, of 
course, is the principal bridge on the line. Some small bridges on 
the farms of Underwood, Chapel, and Meiklewood, were next tested, 
and the train proceeded to Mollance of Barncrosh, when the wooden 


bridge across ihe burn was tried by three times running over it. An | 


iron bridge at Lamb Island was next tested with rods from the 
bed of the river, whence the train proceeded to Carlidwark 
Moss, the testing of a wooden bridge there occupying some 
time ; but, along with the others, it stood the trial very satisfactorily, 
the deflection on any of the bridges on the line being within the 
limit allowed by Parliament. The only point the Government in- 
spector seemed to have a difficulty about was the arrangement of the 
points at the junction with the Portpatrick Railway, but this will be 
a matter for future arrangement. On the whole, the trial trip has 
been successful, but until the Government inspector gives in his 
report, and some other little arrangements are come to, it will be 
impossible to state detinitely when the railway will be opened for 
tratlic. The Glasgow and South-Western Railway Company expect 
to be able to open the line within two days after the sanction of the 
Government inspector has been received. With regard to Clyde 
shipbuilding, we may note that Messrs. Blackwood and Gordon, 
of Port Glasgow, have launched a screw steamer named the 
General Outram, of 377 tons burthen, and of the following dimen- 
sions :—Length, 160 feet; breadth, 27 feet; depth, 11 feet. She is 
to be fitted with engines of 60 horse-power by the builders, and is for 
the Bombay Coast and River Steam Navigation Company. On 
leaving ihe ways sie was immediately moored alongside the builders’ 
Messrs. Blackwood and 
Gordon have at present a large amount of work before them, having 
iu hand no fewer than seven steamers, two finishing and five building 
or to build. Messrs. Caird and Co., of Cartsdyke, have launched a 
paddle-steamer, named the Roe, which will shortly be placed on the 
Glasgow and belfast mail service, being another addition to the fleet of 
The Roe’s dimensions are—length, 
234ft. ; breadth, 25ft.; depth, 14ft.; and measures 730 tons. She 
will be engined with a pair of oscillating engines of 250 horse power, 
and will be fitted up with Caird’s expansion gear for economising 
fuel. The screw steamer Albion on her trial trip attained a speed of 
She is intended for the Dunedin and Melbourne 
coasting trade. She was built by Messrs. Scott and Co., and 
engined by the Greenock Foundry Co. The new paddle-steamer, 
Constance Decima, ran upon her trial trip on Friday, and made 15} 
knots an hour. She was built and engined by the same tirms. She 
is intended for the South American trade. A Wemyss Bay Steam- 
boat Company has been organised. At a meeting held last 


week on the subject, the chairman explained that, whenever | 
the Wemyss Bay Railway was opened—which was expected | 


to be in the course of next summer—it was intended to run 
swift steamers to Rothesay, Kyles of Bute, Tarbert, and Ardrishaig, 
and also to Largs and Millport. by which the time at present occupied 
in reaching these places would be greatly reduced. A model of the 
proposed steamers prepared by Mr. Caird, of Greenock, of a guaranteed 
spred of 20 miles an hour, was laid before the meeting. The 
managership of the Clyde trust is vacant, and at a meeting held by 
the trust last week it was reported that thirty-three applica- 
tions for the office had been received. The committee charged with 
the matter had appointed the different applications, with relative 
certificates of character and qualifications, to be submitted for care- 
ful perusal by each member of the committee, with the understand- 
ing that the applications should not remain longer than one day with 
each member of the committee, and that at the next meeting of the 


trust the committee should submit a list of not less than 
six, and not more than ten, as best qualitied to fill 
the vacant office. It is understood that a large iron 


foundry is about to be erected on the south side of the road leading 
from Greenock to Port Glasgow, 1} acres having been secured for 
the purpose. 


for the formation of about 40 miles of the Suez Canal in Egypt. 
The work is expected to extend over a period of four years. Mr. 
Aiton intends proceeding in ua few weeks to the land of the 
Pharaohs with alarge number of enginemen, masons, joiners, barge- 
men, and labourers. 


Fisn Currure ror tHe Toames.—To those who are interested in 
the artificial propagation of fish a visit to the Thames Angling 


| Preservation Society’s apparatus at Hampton will well repay them. 
Under the able management of Mr. F. ‘I. Buckland and Mr. Stephen 


at per acre, near Ipswich, where we have found our customers | 


willing to pay more for the same work in the second year than 
they would in the first, and also by an instance in which a set of 
apparatus, which we had worked near Ipswich, is now earning in a 
neighbouring county (in which there are many steam cultivators, 
the property of farmers, and where their value is apparent to those 
who do not possess them), nearly twice as mach per acre as we 
could obtain for similar work near Ipswich. Besides these reasons 
there is also the fact that thrashing continues nearly all the year, 
while steam cultivation is only used a portion of the year, and that 
it cannot be worked in with thrashing, except by having the thrash- 
ing machine stand idle while the engine is at work ploughing; and 
the engine being most in request for tillage immediately after 
harvest, when there is also much demand for thrashing, this 
is not profitable. And there is also the difficulty, cost, and 
loss of time occasioned by frequent removals from one farm 
to another.” We have several items of interest from Scotland. 
A new iron building has been erected in Argyll-street, Glasgow. 
The ground floor is prepared for large shops, well lighted 
and having lofty ceilings, and the three upper storeys for 
warehouses. The framework, from the level of the street to the 
roof, is entirely of iron. The front wall is also constructed with iron 
uprights and beams, which are lded and or ted so as to 
form a complete design, combining lightness of construction with 
great strength. The iron uprights of the front, with the other 
illars, are carried on stone piers and foundations on the sunk flat. 
he floors are constructed on a new principle, and effect a consider- 





Ponder, in the greenhouse of the latter gentleman, where the hatch- 
ing boxes are placed, the process is going on most satisfactorily, and 
we understand a keeper is always in attendance to exhibit them to 
those who are desirous of seeing them. ‘The ovaof salmon, salmon 
trout, char, trout, &c., are just now in their most interesting stages 
of development. In one trough there are 8,000 young salmon 
recently hatched ; in others the ova is in a vivifying state; and in 
others there are the simple eggs. The effort which this society is 
making to increase the fish in the city waters is deserving of the 
support of the angling-loving public; and in the present day, when 
the culture of fish by artificial means has been so strongly 
advocated by the public press, this special effort calls for especial 
support. 

Ovr Macntnery. — What a contrast docs the work of the 
mechanists of the present day present to those of a hundred years 
ago! At one time, as Mr. Smiles observes, an engine of any size, 
when once erected, required the constant attention of the engineer, 
who almost lived beside it in order to keep it in working order, such 


| was the friction of its parts and the clumsiness of its construction. 





At the present time, however, almost absolute perfection of working 
is obtained. When the 5,000 different pieces of the marine engines 
desigued for the Warrior were brought together from the different 
shops of the Messrs. Penn, although the workmen who built them 
up bad never seen them before, yet such was the mathematical 
accuracy of their fit that, immediately steam was got up, they began 
workiug with the utmost smoothness. As a new-born child, as soon 
as it enters the world and expands its lungs, begins to stretch its 
limbs, so this gigantic engine, immediately steam began to expand 
in its cylinder, at once exerted its huge embers with the smoothness 
and ease of a thing of life.—Once a Week. 


It is stated that Mr. Aiton, the skilful and energetic | 
contractor for the Dumfries and Lockerbie Railway, has contracted | 


METAL MARKET. 


Tue metal market is less active, but a good home trade doing. 
Correr.—Dull of sale, and purchases can be made under manufacturers’ 


prices. 
Tiv.--English in steady demand. Banca is quoted at £118, and fine 
Straits at £117 per ton. 
Tix PLates —A dull market and receding prices. 
Leap.—In good demand at £21 15s. per ton for soft English. 
Spevrer has slightly improved, £21 10s. per ton. 
65, Old Broad-street, London, 11th Feb., 1864. 


SCOTCH IRON MARKET REPORT. 
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MOATE AND Co, 








d. 
No. 1 Gartsherrie .. .. 64 0 f.0.b Glasgow, 
» 1 Coltmess .. .. 64 0 do. 
» LCalder .. o .. 68 6 do. 
oo. G.M.B. +. 60 3 do. 
o 8 A os ce oe SB do. 
M. Nos. Do. .c +. «« 5 9 do. 
WARRANTS. s. d. 
Cash prompt .. 61 3 perton. 
8-5th No. 1 and }7 aaapen” 61 9 ' do. 
—. os °° })2 mos. ,, eo oo CS Be. 
. 3 »» ” oe 62 9 do. 
MANUFACTURED IRON. 
Bars, Govan ° e- £910 0 
+» Common oe ee ee 95 0 
Drumpeiler, Common .. 910 0 
0. Best so « WH Ss 
{ Cramond Scrap Bars delivered 
| in London .. .. «os eo IL 10 O less 2} per cent, 
Plates and Sheets .. .. 1210 0 
| Rails os oe oe ef 910 0 
| Pipes oe 510 0 
Chairs .. se «+ oo 410 0 


Guiascow, 10th February, 1364. 
Tue market last week was very depressed, and a good deal of iron was 
} sold between 62s. 6d. and Gis. 60., cash. To-day a rumoured armistice 
| between Denmark and Germany gave a firmer tone, 61s. 3d. cash, was paid, 
but there are sellers over buyers 61s. 

Exports last week were 10,690 tons against 6,922 tons in the same week 
of last year. 
Snaw, THOMPSON, AND Moore. 

Per M. Murbock, Agents. 
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PRICES CURRENT OF TIMBER. 
1862. 1863. | 1862. | 1863. 
Perload— #4 5 £ & ® ®. Perlond— £4 ©2428 £528 
ceeeceeelZ O13 0 14 015 O©)| Yel. pine per reduced C, 
310 410 | Canada, Ist quality 17 018 © 17 0138 4 
304 0) 2nd do... 11 012 0 11 632 4 
5 @ 510!) Archangel, yellow 13 01310, 13 01310 
510 6 10!) St. Petersbg.yel... 1110912 0) 1L1WJ2 4 
3 0 30 | Finland.... 9 0W Oo 9 01 6 
© 0 0 0) Memel .....eseee 9 01 6' 19 OL 0 
310 5 0} Gothenburg,yel... 10 011 0) 10 oh oO 
310 61 white 9 © 910) 9 0 O10 
210 310, Gefle, yellow - 101011 ]0 W OL a 
3 0 3 5 | Soderhamn - 9101010 91010 10 
3 0 3 5)) Christiania, p i] 
2 210 215;; 12h. by3 by94 21 023 0 21 023 0 
Masts,Queb.rd.pine 5 0 6 0 5 0 6 pp eetass ae low 
Lpine 5 0 6 0 5 O 6 O  Deckplank. wag 
ai gies 6000 0 0 0 0.) per d0ft. di CM 14; COMES 
Lathwood, Pamiz.fma 510 610 510 6 10 | Staves, per st rd M. 
St. Peters8 ¥v 810 8 O 810) Quebec, pip 70 0 750. 7A O75 0 
Deals, per U., 12 t. by 3 by Sin. yun oO 200 1 Of 4 
Quebec, wht. spruce 15 10 18 10 15 10 19 10|| Baltic naires 5 16 = 6 
siJolin,wht.spruce 14 01510 14101610]! pipe........ 150 01600180 @ 1800 
Ant MANUFACTURE.—“ We have selected for engraving three of 
the watch cases, of which a large variety is exhibited by Mr. 
Benson, of Ludgate-hill, in the large and prominent erection that 
contains his monster clock. To this department of art manufacture 





Mr. Benson has paid especial attention."—Ajrt Journal, August, 
1862. Chronometer, duplex, lever, horizontal, repeaters, centre 
seconds, keyless, split seconds, and every description of watch, 
adapted to all climates. Benson's illustrated pamplet on watches 
(free by post for two stamps) contains a short history of watch- 
making, with prices, from 3 to 200 guineas each. It acts as a guide 
in the purchase of a watch, and enables those who live in any part of 
the world to select a watch, and have it sent safe by post. Prize 
medal and honourable mention, clavses 33 and 15. J. W. Benson, 
33 and 34, Ludgate-hill, London, Established 1749. Watch and 
| clock maker, by special warrant of appointment, to H.R.H. the 
Prince of Wales. 

New Sreamer ror THE ArricaN Mai Company.—There was 
launched from the shipbuilding yard of Messrs. Randolph, Elder, 
and Co., Glasgow, on Tuesday, a fine new steamship, the Calabar, 
for the African Mail Company, of the following dimensions and 
power:—Length between perpendiculars, 255!t.; breadth, 31ft. ; 
depth, 21ft. ; tonnage, 1,200 tons, old measurement ; full poop, 8vft. 
long, fitted elegantly for seventy fir-t-class passengers ; full forecastle, 
for crew, forward; and large roundhouse, amidships, for officers, 
&c. The engines are of 250 nominal horse-power, on Messrs. Ran- 
dolph, Elder, and Co.’s double-cylinder principle for economising 
fuel. There are two cylinders 66in. diameter, and two 34in. dia- 
meter and 3it. Gin. stroke, steam jacketted, and fitted with surface 
condensers. The boilers are tubular, and formed to carry a working 
pressure of 40 1b. ov the square inch. ‘This ship is a sister ship t» 
the M‘Gregor Laird, built by the same firm for the same company 
two years ago, and is the first of an extensive addition to their 


Foreign anp Coonan Jotrinas.—A Spanish engineer, Senor 
Arturo de Marcoarto, Member of the Institution of Civil Engineers, 
London, has just studied the most practicable route for the submarine 
transatlantic telegraph. He proposes that it should be laid down 
between Cadiz and Cape St. Roch, whence it would pass b: Madeira, 
Teneriffe, Cape Bianco, the Cape Verd Islands, and St. Pierre. 
Any one length of cable necessary would be only 1,860 kilometres, 
or less than half the distance between Ireland and Newfoundland. 
The longest line which exists at present is, as you are aware, that 
between Malta and Alexandria, about 3,000 kilometres long. 
The entire distance would be 7,000 kilometres. A kilometre, 
it may be observed, is five-eighths of an English mile. 
Mr. J. E. Wilson, engineer, of the Indian branch railway under- 
taking, writing from “ Nulhattee, Jan. 5,” reports encouragingly of 
the progress made in the development of what, we presume, is the 
compeny’s first line :— The line bas now been open for a fortnight, 
and is. 1am happy to say, a great success. I enclose you a table of 
our takings since the opening. The traffic is steadily increasing, 
and, there is no doubt, will more than realise my expectations. At 
present, until the fencing is completed, Government will only per- 
mit us to run one train a day, but they will soon have to allow us to 
run another. The amount of traffic is very great for a beginning 
and this is just now the worst season. There is no doubt of our 
lines in Lucknow paying the dividend I have stated in my report, 
so that I shall not have exaggerated, as seemed to be thought at the 
time."—A letter from Valparaiso says :—“ The Pacific Steam Navi- 
gation Company’s new iron steamship Chile, commanded by 
Captain Charles Henry Sivell, arrived here yesterday (December 
17th), and as she has made the quickest passage ever accomplished 
between England and the Pacific coast, I take the liberty of sending 
you the following memorandum of the voyage. The Chile left 
Liverpool on the 11th November; arrived at Madeira on the 16th 
and at St. Vincent, Cape Verd, on the 20th of November ; at Monte 
Video on the 4th of December; and at Valparaiso on the 17th of 
December. The whole time occupied on the e was 
days 23 hours, out of which the vessel was detained at the various 
ports 4 days 8 hours, which gives the actual time under steam 31 
days 15 hours, or an average speed of 12} knots per hour for the 
whole voyage. With the exception of a paupero after leaving Monte 
Video, which lasted 24 hours, the weather in the Atlantic was fine 
however, we encountered 


throughout. In the Straits of Magellan, L 
a very 7 om with hard squalls; and from Cape Pillar to the 
Island of M the weather was very tempestuous.” The Chile 





was built by Messrs. Randolph, Elder, and Co., of Glasgow. 
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INSTITUTION OF CIVIL ENGINEERS. 
February 16, 1864. 
J. R. McCuiean, President, in the Chair. 


* {ne paper read was “The Actual State of the Works on the 
Mont Cenis Tunnel, and Description of the Machinery employed,” 
by Mr. Thomas Sopwith, jun. 

This tunnel would form the completing link of the Victor 
Emmanuel Railway, and be the means of putting France and Italy 
in direct railway communication. The railway on the French side 
was already opened to St. Michel, in Savoy, and on the Italian side 
to Susa, in Piedmont. When the whole line was completed the 
mails and traffic with India might, perhaps, be advantageously trans- 
ferred from Marseilles to some Italian port, as the Mediterranean 
Sea transit would thus be materially shortened. 

During the last twenty years many routes had been surveyed and 
recommended for crossing the great barrier of the Alps. Of these, 
that ty the Mont Cenis was generally considered the most 
feasible ; and it was only a question whether the mountain should 
be crossed by a series of inclines, or whether a tunnel should be 
be made. In 1857 Messrs. Sommeiller, Grandis, and Grationi 
brought before public notice a new system of boring by machi- 
nery instead of by hand labour. A Government commission was 
appointed to examine and report upon it, and to see if it could 
be applied to the boring of the tunnel under Mont Cenis. Their 
report was favourable, and M. Sommeiller and his partners were 
shortly afterwards charged witb the execution of the work. 

The ends only were available for attack, it being impossible, as 
was known from the first, to sink sbafts. It was feared that the 
ventilation would seriously retard, or altogetler prevent, the com- 
pletion of the tunnel; but this fear was uncalled for, as the artificial 
ventilation in collieries overcame greater vatural difficulties, and the 
ventilating currept passed through a longer distance, than could 
possibly be required in this tunnel. M. Sommeiller also proposed to 
use compressed air for driving the machinery, and calculated that 
on its escape a volume of fresh air would be supplied, adequate to 
the requirements of the workmen. The tunnel at the Modane, or 











French side, was of the following dimensions :—25ft. 3}in. wide at | 


the base, 26ft. 23in. wide at the broadest part, and 24ft. Zin. in 
height; the arch being a semicircle nearly. At Bardonnéche, the 
height was increased 11fin. The exact length between the ends was 
7.5932 miles. The present ends would not be the permanent 
entrances, as it was intended that a curved gallery should leave the 
tunnel at the north side, 415 yards from the end, and at the south 
side, 277 yards. 

At Modane the tunnel was bui't entirely with sione; at Burdon- 
neche, for the greater part, the side walls only were of stone, and 
the remainder of brick, The Bardonnéche end was 434ft. higher 
than that at Modane. For one-half the length of the tunnel, 


therefore, from Modane to the middle, the gradient would be 1 in | 


45}, the other side being driven with only sufficient fall, 1 in 2,000, 
to allow of the water escaping. 

When the tunnel was complete it was expected that there would 
be a constant current of air from the north to the south; the latter 
was not only the higher end, but the air was more rarefied and 
exposed to the beat of the sun, while the entrance to Modane was 
under the shade of the mountain. 

The establishment consisted at each end of machinery for com- 
pressing the air, workshops for making and repairing machinery, 
offices, storehouses, residences for the engineers, and barracks for the 
workmen. At Modane the entrance of the tunnel was 328ft. above 
the bottom of the valley where the workshops were placed, with 
which there was a communication by means of an inclined plane 
worked by a water balance. 

Different systems of tunnelling by machinery had been tried in 
England; amongst others one by Captain Penrice, R.E., in which 
it was intended to drive a gallery about 43ft. diameter, and, by 
means of repeated blows from a heavy frame loaded with knives, 
to reduce the whole of the excavated materials to small chippings 
and dust. It seemed, however, to the author that any system of 
tupnelling must be deficient which did not make so cheap and 
readily applicable a power as gunpowder available; and that, by 
the trituration of the rock to such small particles, as in Captain 
— system, a great amount of work was unnecessarily per- 
ormed, 

In M. Sommeiller's system, while machinery was employed for 
accelerating the progress usually made by hand labour, gunpowder 
was also available. e had ded in producing a compact 
machine, not weighing more than 6 cwt., which could pierce a 
common borehole about 1}in. diameter, and 3ft. deep, into a rock in 
twenty minutes, where two miners would have required two hours. 
Further, he had arranged a movable support capable of carryiag 
eleven such machines, any one of ws could be worked at 
almost any angle, and of allowing the free action of each, in 
a gallery 10ft. square. This support could be removed when 
it was necessary to explode the holes bored by the machines. 
The machine was of very ingenious construction. 1t consisted of 
two parts—one, a cylinder for propelling the borer against the 
rock; the second a rotary engine for working the valve of the 
striking cylinder, turning the borer on its axis at each successive 
stroke, and advancing or retiring the striking cylinder as occasion 
required. It gave 250 blows per minute. ‘he effective pressure 
on the piston in striking was 2161b.; the length of the stroke was 
from 2in. to 7jin. Although simplified as much as possible, the nature 
of the work the machines performed was so severe that they were 
liable to frequent derangement, and a large stock was kept on band. 
The cost of each machine was about £80. The compressed air was 
used at a pressure of five atmospheres above atmospheric pressure, 
and was conveyed to the “fore-head ” of the advanced gallery by a 
Pipe 7fin. in diameter. The advanced gallery was the only place 
where the machines were used; the enlarging of the tunnel to the 
full size, walling, &c., were performed by manual labour. 

The system of working was to bore eighty holes in the forehead of 
the advanced gallery. The frame and machines were then withdrawn, 
= a set of men charged and fired the holes; afterwards replaced 
- ag to 7 - déblais. The division of time amongst 

classes of Jabour wz i i - 
song, Seotaanehen ag very variable. It might, how 
From 6 to 8 hours for the machinists, 
» lin2 » for charging and firing, and 
» 8 5 4, for removing the déblais. 
. Thus there were almost two complete shifts every twenty-four 
ours. An alignment was made about once in three months, from an 
observatory at each end. As yet no error had been detected. 

Three or four lange holes, each about 4in. diameter, were bored 
—_ the centre of the fore-head. ‘These were not charged and ex- 
P led, their purpose being to weaken the surrounding rock. The 
7 pe were charged, those adjoining the centre being first fired, 
and the result of these explosions was a cavity. The remaining holes 
“= then exploded from this cavity outwards. 

The workmen were industrious, under circumstances which re- 
— more than ordinary perseverance. A premium on their 
hg — Sa than a certain advancement per day. At 

author y 2 > 
rs geeaeens af 5 Visit One metre per day was the standard. 





ie metre perday .., 1s days’ wages were paid. 
rE % ‘a ~~ : & 
i. . 2 2% 


7. ly ” ” - ” ” 
es es Was subject to adjustment every fortnight. 
eOlais resulting from the explosion of the eighty holes 
pains sael in small wagons. Its removal was well cugntent, pose 
ptm — the circumstances, quickly effected. It would be much 
pr yan My uf it was possible to construct an iron frame, strong 
a om Placed close to the fore-head at the time of the explo- 
poe Yn receive without injury the products of explosion, wuich 
Te _eemaved en masse, or nearly so. ‘ 
© descriptions of machines for compressing air were in use,— 





one on the hydraulic ram principle, the other resembling a pump. 
In the first, the water was admitted, with a pressure of 85}ft., 
into a column, or vessel, containing air, about 14ft. high and 2ft. 
in diameter. The water by its momentum rushed up the column 
compressed the volume of air, and forced it through a valve into a 
reservoir. The pressure valve being closed, the exhaust valve was 
open, and the water fell in the column, at the same time its place 
was taken by the air, and the machine being ready for another stroke. 
This machine made 2} strokes per minute, and was capabie of sup- 
plying about 20 cubic feet of air, compressed to five atmospheres 
per mivute. The other machine consisted of a horizontal pump 
and two vertical branches. This piston was surrounded by water, 
which rose and fell alternately in the two columns; when it rose, 
compressing the air, aud forcing it through the outlet valve; and 
when it fell, creating a vacuum, which was filled by air at atmo- 
spheric pressure. 

The tunnel on the 30th June, 1863, had been driven (including 
the advanced gallery) at Modane, 1092-25 metres, and at Bardon- 
néche 1450-00 metres. The advancement in June last, at Modane, 
was at the rate of 4-719ft. per day. At this rate of progress at both 
ends the tunnel would be finished in 9 years 2} months from that 
time. It was not, however, too much to expect a progress of 2 metres 
per day at each end, seeing that machines had only been in use 
at Bardonniche about two years and a half, and at Modane half a 
year. A grea! part of that time had been taken up in experiments, 
and the men were not thoroughly habituated, as yet, to the manipula- 
tion of the machines. ‘The machines were also being much improved. 
With an averaze rate of 2 metres per day from June 30th, 1863, 
6 years 7 months would be required for the completion of the tun- 
nel, as compared with 26 years 3 months by hand-labour, at 1-655ft. 
per day at each end, the average rate of progress previous to the 
introduction of the machiuery. ‘he machinery in use at Mont Cenis 
was made, for the greater part, in Seraing, near Liége. M. Som- 
meiller confidently expected an advancement of three metres 
per day at each end. It that were the average from Juve 30th, 
1863, the work would be completed in 4 years 8} months from that 
time. 

In the advanced gallery at Modane, the number of workmen em- 
ployed during the twenty-four hours was as follows :— 


88 machinists, in two sets of 44 each. 
9 chargers in one set. 

30 labourers for removing the débiuis, in one set. 
127 
344 men were also engaged in enlarging and walling, giving a 
total employed underground of — 

471, and including blacksmiths, stonedressers, aud other 
labourers at the surface, there were employed at the 
i a no 700 
Mechanics, brakesmen, &e., in the workshops, wachinery, 


aaa ee ‘ 240 
Occasioval Jabourcrs ie: Se Ste wee Ses aes Ot 200 
Or a total at Modane of ... 2... oe ae se 1,140 


At Barbonnéche the number was greater; 1,200 to 1,400 being 
generally employed, giving a total of 2,540 on the works. 

The result of a rough comparison was to show that, in the 
present development of the Sommeiller system, an advancement 
three times quicker than by hand labour might be effected, but at 
about two and a half times cost ; judging rather of places where 
it might be generally applied than by the Mount Cenisonly. The 
proportion of two and a half to one increase of cost referred only 
to what was known as mining charges in the advanced gallery, 
i.e. wages, tools, candles, and gunpowder. This proportion was 
notably diminished in the case of a railway tunnel, where enlarg- 
ing, timbering, walling, laying of rails, &c., were charges common 
to both systems. In the case of a tunnel through rock, costing, 
when completed, £30 per yard, the two systems might compare as 
follows:—An increased advancement in favour of machinery of 3 
to 1, at an increased cost of 4 to 3. 

_ The ventilation was good in the advanced gallery, the exhaust 
air from the machines affording an ample supply. During the time 
of exploding the holes a jet of air was left open. Further back, 
where the men were employed in enlarging the tunnel, the ventila- 
tion was insufficient. The tunnel was, therefore, being divided 
with a horizontal brattice,—the upper section being in communi- 
cation with a chimney on the mountain side. The air was intended 
to pass along the under side of this division, and then return by 
the upper part, which had an area of 7 square metres. 

The works were now performed at the charge of the Italian 
Government. On their completion the French Government was to 
pay £760,000 for that portion of the tunnel situated in its territory 
—one-half the entire length—together with a premium of £20,000 
for each, by which a term of twenty-five years, counting from 
January Ist, 1862, was reduced. This premium would be increased 
to £24,000 for each year, by which a term of fifteen years was ro- 
duced, counting from the game time. In addition, the French 
Government would pay interest at 5 per cent. per annum on such 
portion of the tunnel as Was finished. If, however, the Italian 
Government did not co the work within twenty-five years 
from the time of making agreement, or if they renounced the 
works before that time, the French Government was absolved from 
further payment. If the ‘works were finished, as there was every 
reason to suppose they would be, in ten years from June 30th, 1863, 
the French Government would pay £1,287,000 for the construction 
of one-half of the tunnel, or at the rate of £210 per metre. 





Propostp AmericAN Suspension Bripez.—Jobn A. Roebling, 
Esq., the engineer of the Niagara Suspension Bridge, thus pro- 
poses to build a bridge between the cities of New York and 
Brooklyn :—‘I propose to start in the vicinity of the Park of the 
city of New York, at an elevation of about 80ft..above tide, thence 
ascending about 125ft. to the centre of the East River (leaving a clear 
elevation of 180ft.), thence descending towards the heights of 
Brooklyn, and landing within sight of the City Hall. I abstain from 
indicating any precise locality, nor can this be done before more 
accurate surveys have beemmade. The superstructure of this mag- 
nificent bridge would thus form an arch abouttwo miles long, clearing 
the water of the East River in one sweep of 1,600ft. to 1,800ft. span, 
and extending over the houses of both cities inaseries of smaller spans, 
whose length would be gradually diminishedfrom the East River tower 
towards either approach, gay from 1,200ft. to 1,600ft. No ground 
will be occupied in eithef city, except oue lot at each approach or 
entrance, about 600ft. d by 50ft. front. A portion of this may 
be utilised for cellars and shipps. For the balance of the work only 
so much ground will have $o be permanently occupied as is wanted 
for the location of the ma§@mry of the piers. Thus it will be seen 
that the damages for pro will not be so great as might at first 
sight appear. My plan ides two floors similar to the Niagara 
Bridge, the upper floor for railway conveyance, the lower one for 
promiscuous travel on foot horseback, or carriage. The entrance 
of the upper or railway fl will be next to the City Halls of New 
York and Brooklyn, and may be kept independent of the entrance 
to the lower floor, which my be located nearer to the river. Stair- 
cases next to the river would also furnish facilities of access 
to the lower floor for ped s. There will be sidewalks on both 
floors, and these will favourite resorts for those who want 
to take exercise in the air. The great majority of passengers 
will, of course, take the on the upper floor. My experience 
and long familiarity with the working of inclines enables me to 
devise such plans as will pender this portion of the structure and 
its operation perfectly successful. The materials of construction 
will be principally granite and iron, the latter placed so that it can 
be “| pawee by ting. The rigidity of the superstruc- 
ture wil as great as a tubular bridge. Iron trusses of 
great depth, connecting together with effective over-floor 
stays, and the great weight of the structure itself and inherent 
rigidity of the cables will provide ample stiffness.” 















SOCIETY OF E)NGINEERS. 
February 15th, 1864. 
H. P. Srernenson in the Chair. 
ON THE MANUFACTURE OF COAL GAS, 
By A. F. Wizson. 

Arrempts have been often made to manufacture gas from other 
substances besides coal—oil, resin, peat, and even water, having in 
their turn commanded capital for a fair trial of their merits. Of all 
these, however, coal has alone stood the test of commercial success, 
those companies formed for other schemes having either been 
dissolved or become converts to its superior advantages. 

Common bituminous coal obtained from the mines of Northum- 
berland, Durham, York, South Wales, and a few other coal districts, 
is the kind from which most of the gas of this country is manufac- 
tured; but a gas of much richer quality is also made from caunel, or 
Scotch parrot coals, which, though more expensive in production, 
has the advantage of superior illuminating power, and on this 
account has been lately extensively introduced into London, several 
companies now supplying it through independent mains at an 
increased charge to the consumers. . 

Cannel gas is also largely manufactured in Scotland, where the 
proximity of the parrot coal pits greatly assist in cheapening pro- 
duction, thus allowing gas companies to retail it at a comparatively 
low charge, and with its manifest advantages over every other 
artificial light, causing its almost universal introduction wherever 
gas companies have mains for its supply. 

Coals from the following mines are now generally employed by 
gas companies in the metropolis and surrounding district :—Pelaw, 
Leverson'’s Wallsend, Pelton, New Pelton, Deane’s Primrose, 
Garesfield, South Peareth, Urpeth, Washington, Yorkshire Silk- 
stone, Haswell, West Wear, Wearmouth, Brancepeth, South Brance- 
peth, and Ravensworth Pelaw. 

The resulting products of carbouisation of these coals, when an 
exhauster is employed, will be found to give about the following 
average per ton :— 


Gas .. oc os «+ oe +s oe 9,600 cubic feet. 
Coke.. .. © «+ ee «+ ++ 13 cwt, or one chaldron, 
Tar .. « + «+ es gallons, 


13 gallons. 

In these the quantity and quality of ges and residue of coke do 
not vary to any very extensive degree, but with cannel and Scotch 
parrot discrimination becomes much more difficult, as the quantity 
and quality vot only differ considerably with different coals, but 
while some produce a fair, useful coke, in others, such as Boghead or 
Torbanehili, the residue after carbonisation is little else than silicate 
of alumina, or common clay. 

Ammonia, a compound of nitrogen and hydrogen, is converted into 
sulphate of ammonia, sal ammoniac, carbonate of ammonia, Kc. Ge. 

Tar, which is a hydrocarbon, after producing naphtha and light 
oils, becomes useful as asphalt, or for exterior paintwork. Benzole, 
the base of our newly-discovered dyes, is exti acted from the naphtha, 


| which, besides, is either used as a solvent for india-ri\t er and gutta- 


percha, or yields a brilliant light when burned in a common lamp. 

The residual coke in the retorts is chiefly com of carbon, in- 
variably accompanied, however, by a quautity of ash, which, besides 
its earthy base of silicate, usually contains sulphur and other 
deleterious substances. 

The coke is principally used for common furnace work. It is 
neither hard enough nor sufficiently clean for the ironfounder's 
cupola, and no profitable method has yet been discovered of purify- 
ing it so as to make it useful as pure carbon. 

Coal gas as it issues from the retort is chiefly composed of light 
carburretted and bi-carburretted hydrogen or olefiant gas, accom- 
panied by condensable vapours and other gaseous impurities. The 
condensable vapours are principally hydro-carbon compounds which 
become deposited in the form of tar oil, and amongst a variety of 
deleterious substances may be mentioned as the chief, ammonia, 
carbonic acid, carbonic oxide, and sulphuretted hydrogen, but the 
value of coal gas principally depends on the presence of bi-carbur- 
retted hydrogen, and the greater the proportion of this the higher 
will be its light-giving properties. 

With these preliminary remarks we will now proceed to notice 
“in extenso” some of the chief departments of the manufacture, 
afterwards noting a few of the most important details of the con- 
struction of the apparatus. 

Tue Rerort House 
Should be a building sufficiently large to allow for plenty of room 
in front of the retorts for a storage of coals and good space for 
drawing the retorts, and at all times so placed and planned that an 
easy extension of the house may be made if required. 

A space of at least 20ft. in front of the retorts, aheight of at least 
16ft. to 20ft. to the springing of the roof from the ground line, and 
a good ventilation in the roof for allowing the smoke, &c., to escape, 
are the principal points to be observed in designing a retort- 
house. 

The floor of the retort-house is usually paved with stone, except 
for 6ft. immediately in front of the retorts, where it is desirable to 

ve it with fire-bricks; for if stone was used the heat from tbe fire 
and the hot coke from the retorts falling upon it would soon destroy 


it. 

Good-sized doorways should be provided for the easy removal of 

the hot coke from the retort-house. 
Retorts. 

The bench of retorts in large gas works is usually placed in the 
middle of the house. ‘The retorts are built in ovens or settings, and 
are now generally preierred open through and through with mouth- 
pieces at both ends. The first process connected with the manufac- 
ture is the heating up of the retorts, which is done by furnaces, one 
at each front of the bench, and these are charged, aud the heat 
kept up with the residual coke aiter the coals have beer. carbonised. 

Sometimes, but principally in cannel gesworks, a quantity of tar 
is introduced above the furnace to assist the coke ; and another way 
of applying this substance is by running a slender stream in the 
centre of the bench, with the view of more thoroughly equalising the 
heat. But if used in this way an air flue must be carried in the 
brickwork forward to the place of combustion, as otherwise full 
benefit is not derived from the tar, and the place quickly becomes 
choked with unconsumed pitch. Tar is, however, generally found 
superfluous for ordinary heats, and is only used when it is necessary 
or customary to charge the retorts oftener than every six hours. 

Tbe flame and hot draught of the furnaces are made to circulate 
thoroughly throughout the setting, traversing as great @ space as 
possible round, under, and above the retorts before egress is allowed 
to the main flue communicating with the chimney. Evaporating 
chambers, where the wet lime, when foul, is run from the purifiers, 
are usually built in connection with the main flue, and the spare heat 
in this way is msde to do duty in reducing the lime to a pulpy mass, 
to be afterwards used for luting the retort lids, under the cognomen, 
among the workmen, of “ Blue Billy.” 

The retorts, being heated sufficiently, are charged at each end 
with a scoopful of bituminous coal, after which the lids are screwed 
up, and the ae of gas distillation commences. 7 

Light carburetted hydrogen, free hydrogen, ammonia, and other 
light gases, are rapidly evolved during the first hour of the charge ; 
and, following these, olefiant gas, mixed with some of the heavier 
impurities, gradually begin to rise towards the latter hours of the 
distillation. Carbonic oxide, sulphur, and other heavy vapours, are 
freely given off, so that it is at all times a false wewpy f to protract 
the duration of the charge beyond an ordinary period; the additional 
cost of purifying material and extra labour, besides depreciation in 
the quality of gas, more than counterbalancing any extra quautity 
tbat may be obtained. ; ‘ 

To limit or define the time for distillation of the various gases 1s, 
however, practically impossible, and there is no doubt that, to a cer- 
tain extent, portions, more or less, of each of them pass off from the 
beginning to the end of the charge. . 

even retorts in » bed is the number now allowed to combine 
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most profitably the saving of fuel with the quantity of gas manu- | usually set up on its narrow base, and the inside is divided by par- 


factured when using common bituminous coal. In cannel works 
three to five is the maximum, but in these much higher heats are 
required, and, the retorts being charged oftener, the heats are more 
difficult to keep up. 

Fire-clay versus iron was long a standing cause of dispute 
among gas engineers, but fire-clay has gradually gained the 
ascendancy, aud fire-clay retorts are now almost universally 
adopted. 

Round, flat D, and oval are the shapes employed, and each of 
these has its advocates and opponents, who argue for or against its 
several points of economy and adaptability. 

Flat D retorts are certainly allowed to have a more extensive and 
equal heating surface than either of the others, and on that account 
are supposed to produce a larger quantity of gas per ton of coals 
carbonised; but, on the other hand, they are seldom found to ex- 
pand and contract equally, and, however carefully protected, the 
corner next the furnace invariably succumbs to the fire. 

Round retorts contract and expand equally, and are always found 
to last longest, but if made of a large size do not give satisfaction in 
their carbonising properties. They are generally, for convenience, 
set with others of the oval shape, and these having the advantage, 
from their form, of a larger heating surface, combined with the 
strength of an arch, and regularity in expansion and contraction, 
manufacture more gas per ton than the round, and are nearly as 
durable, and thus, one ised to think, ought to produce more profit- 
able results. 

Clay retorts, when first heated, have a tendency to crack, and 
split up in various piaces, caused partly by expansion, but also, in 
a great measure, by the expulsion of vapour from the clay. The 
result of expansion cannot be avoided, but the effects sometimes 
produced by the expulsion of moisture may be almost entirely pre- 
vented by a slow and careful process of heating, in which case the 
retorts will gradua'ly acquire their intended colour without per- 
ceptible damage. Similar caution ought also to be exercised in 
cooling down when the oven is no longer required for the season ; 
contraction, if all»wed to take place too suddenly, being most 
destructive in its effects, and great care should therefore be taken 
by closing up every aperture by which air can gain admittance, after 
the fires have been withdrawn, to sustain as long as possible the dead 
heat that is inside the bench. 

A carbonaceous crust, a deposit from the gas, that adheres firmly 
inside the retorts, is the cause of frequent annoyance in all gas 
manufactories, 

This is formed by a decomposition of a portion of the carburetted 
hydrogen iu its passage along the heated sides of the retort to the 
ascension pipes, and the formation is also greatly assisted by the 
pressure generally existing inside the retorts, and which cannot be 
obviated except by an exhauster working at a vacuum stronger than 
the seal of the dip-pipes. ‘The formation of carbon is beneficial so 
far as it conduces to fill up any cracks that may have been caused 
by heating mpi but when it accumulates to such an extent as to 
obviously reduce the heating surface, it becomes necessary to resort 
to some means for its removal. 

Scurfing or burning out is the process adopted, the lids being 
removed, and the atmosphere allowed to circulate freely in the 
retort, thus causing the carbon gradually to consume until, being 
slightly detached, a hold is gained for the scurfing irons, by which it 
is ultimately, though often with great difficulty, removed. <A blast 
or fan is sometimes employed, by means of which a current of air 
can be directed against any part considered most vulnerable, or of 
greatest advantage for action with the scurfers; and in this way the 
carbon is removed in a much shorter time than when leftto the ordi- 
nary contact of the atmosphere. 

Another frequent source of annoyance is the choking or stoppage 
of ascension pipes. ‘The causes are generally to be found either in 
the pipes being too small, the irregular or improper charging of the 
retort, or the formation of the kiln allowing the heat to circulate too 
freely in the front. The main flue should be large and easily got at. 
The chimney should be in such a position as to draw equally from 
both ends of the bench. 

Hyprautic Mary, Ascension Pires, &c. 

Pipes connected with the mouthpieces, called the ascension pipes, 
conduct the gas to the hydraulic main. This is a large pipe, partly 
filled with water when the works are started, into which the ends of 
the pipes from the retorts are made to dip, and by this means form 
aseal by which the gas is prevented from finding its way back, 
either to those retorts that the workmen may be re-charging, or to 
other parts of the bench that for the time may be out of action. 
Wrought iron in preference to cast is now generally adopted in the 
manufacture of uew hydraulic mains, its lightness, streugth, and 
elasticity enabling it to withstand better the alternate and unequal 
heating and cooling of the bench, this strain affecting, by expansion 
and contraction, not only the main and its supports, but also the 
large extent of pipeage to which they are connected. 

‘The size of the main and depth of hydraulic seal are both directly 
dependent on, and ought invariably to be determined by, the follow- 
ing absolute principles, viz. :— 

Ist. The number and area of dip-pipes. 

2nd. The greatest amount of back pressure that can at any time 
be thrown upon it when the apparatus is in full work, should the 
peat be suddenly brought to a stand, or require to be dispensed 
with. 

3rd. The largest quantity of gas intended to be passed from it 
per hour. 

When the main is hung in front of the bench it is found that, 
unless sufliciently far removed, the flame caused by drawing the 
charge acts strongly upon it, heating it to a much greater degree 
than when supported at the back of the ascension pipes. ‘Chis heat, 
in either case, has the effect of boiling the tarry fluids inside to a 
pitchy mass, and in cannel gas works, especially when a large 
quantity of tar comes over with the gas, causes sometimes a very 
considerable amount of annoyance. 

The obvious remedy is to remove the main further from the 
strong heat of the bench; but where it is found difficult, or deemed 
inadvisable, a very ingenious contrivance is sometimes resorted to. 
This plan is to withdraw the tar as completely as possible from the 
hydraulic, leaving in its place the ammonia liquor, which is here 
plentifully deposited, and on which the heat has no other effect than 
to cause evaporation. A simple method of doing this is, instead of 
allowing tar and water to overtlow promiscuously along with the gas, 
as is usually the case, to attach a pipe to the bottom of the hydraulic, 
and carry it up with a beud outside to the level of the fluid that is 
inside the main—when the tar, being of a heavier specific gravity than 
the water, escapes from the bottom, overflows the pipe, and leaves the 
seal inside still at the correct level. It is obvious, however, that, by 
leaving this pipe open at the overflow, awkward consequences 
might occasionally ensue, and accordingly it becomes necessary in 
this arrangement to make a counter connection from the top of the 
main, which, allowing a free circulation of gas in the pipe. prevents 
any danger of it at any time acting as a syphon, as otherwise it 
might occasionally be liable to do. 

Tar WELL anp ConvENsERs, 

The coudensation of tar and ammoniacal liquor, which commences 
immediately after the gas leaves the retorts, makes it necessary to 
provide some place of deposit where the overflow of the hydraulic 
and other places may be stored. The tar well is usually a brick or 
cast iron tank, into which a branch pipe from the main is inserted 
and sealed in a stationary lute at the bottom. Still further to 
separate all condensable vapours before allowing the gas to pass to 
the purifiers, a set of condensers or coolers are provided, through 
which the gas is made to circulate until it is reduced to a tempera- 
ture bearing some approximation to the surrounding atmosphere. 

These are, in most cases, formed by rows of upright pipes resting 
in a chest at the bottom, which acts as a receiver for condensed 
matter, Sometimes the pipes are made concentric, the gas having a 
passage betwixt the rings and the centre, either open to the atmo- 
sphere or supplied by a constant run of cold water. Another very 
effective condenser is simply an oblong narrow chest, the width 
being no greater than the main pipe by which it is supplied. It is 





titions of wood in such a way as to make the gas traverse several 
times through the entire height before making its exit at the opposite 
end from which it had entered. 

The face plates are also thickly studded with sockets, through 
which 2in. pipes are passed and tightly jointed at both sides, and 
these, breaking and retarding the gas in its passage, and being kept 
cold with the draught of cold air continually passing through them, 
expose the gas in a comparatively limited space to an immense area 
of condensing surface. 

A formule of 10 square feet of surface for every 1,000 cubic feet 
manufactured in twenty-four hours is generally recognised as a fair 
approximation to the condensation necessary; but this rule in 
general is not strictly attended to, as it is well known that cannel 
requires a greater extent of condensing area than common gas; and, 
besides the difference of an exposed from that of a sheltered situa- 
tion, the nature of the climate must also exercise an important 
influence in the calculations of a proposed condenser. Without 
attaching too much importance to this part of the apparatus, it is still 
essential that some approach to a definite proportion should prevail, 
as, on the one hand, condensers ignorantly erected, of extravagant 
proportions, add considerabiy and unnecessarily to the cost of the 
works; while, on the other, insufficient condensing surface is the 
cause of continual waste, as the valuable tar oils are thereby carried 
forward either to the washers or purifying vessels in the one case, 
being sold at a cheap rate as ammoniacal liquor, and, where washers 
are not employed, causing in the purifiers a needless waste of puri- 
fying material. 

Exasauster Hovse. 

Although not invariably adopted, it is now generally considered 
preferable to condense the gas before using the exhauster, the ad- 
vantages of which are now so universally admitted. 

Without discussing these advantages at any length, it is neverthe- 
less impossible altogether to avoid mentioning a few of them, as there 
are still gas engineers to be found who, with plenty of work for an 
exhauster, entirely ignore this valuable adjunct, and, for a paltry 
consideration of the slight expense incurred to begin with, neglect 
a positive saving of hundreds of pounds annually. 

By the use of the exhauster a large percentage of gas, which 
formerly escaped by the chimney, is saved and made profitable. 
Two-thirds of the carbon which was formerly left in the retorts is 
now preserved in its original form, aud adds to the quality of the 
gas. Retorts do more work in the same time, and last much longer, 
and purifying vessels can be used, which without it would never be 
attempted. 

The exhauster was invented, as the name implies, to suck or ex- 
haust the gas from the retorts, and afterwards force it through the 
vessels used for purification; and, in whatever form they may be, 
the principle is that of a rotary or direct-action pump. Beal's and 
Jones’ are both rotary, Anderson’s has a direct action ; and, besides 
these, there are others occasionally to be found, which, however, it 
is unnecessary here to particularise. 

Beal’s exhauster was brought out originally as a rotary steam 
engine, although, in that capacity, it has never been very extensively 
employed. One of the metropolitan gas companies, however, now, 
or lately, used an engine of this kind for driving their machinery, 
and another, of very slightly different construction, as a gas ex- 
hauster. Mr. Beal states that the apparently toy-like engine that 
drives his extensive machinery at Greenwich has been tried with a 
beam engine of the most improved construction, and found to do the 
work quite as satisfactorily, with much less expenditure of fuel. 

The outer case is a cylinder carefully bored out, having ends 
planed and closely fitted, and each of these ends carry bearings for 
a cast iron shaft, about one-third out of the centre. This shaft 
carries along with it, cast in the same mould, a cylindrical case, 
transversely through the centre of which is an oblong slot faced in 
the edges, through which the slides of the exhauster work. 

There are two of these slides to each exhauster, carefully planed 
and fitted all round, placed in the slots opposite to each other, and 
supported outside with projecting studs carried in segmentary 
circular slides, and revolving in grooves in the outer periphery of 
the ends. 

The shaft, being fixed considerably under the centre, the inner 
cylinder revolves close upon the bottom of the case; and, conse- 
quently, leaves a clear space above, which is filled by the slides, as 
they alternately advance and recede, revolving in the outer groove, 
and sliding in the fitted slot of the inner cylinder. 

The gun-metal friction rollers, with which these exhausters are 
usually fitted up, speedily succumb to the action of the unpurified 
gas ; and some other metal that would better withstand the acids and 
alkali, so prevalent at this stage of the manufacture, would be a 
decided improvement. 

Jones’ exhauster is a similar rotary pump, formed by the action 
of two blades, shaped like an open figure eight, working in a 
closely-fitting oval case, and carefully planed at the ends. ‘These 
blades bosom into, and work off, each other by spur wheels; and 
their revolutions, being counter to each other, have the effect of 
sucking and expelling the gas. 

Anderson's exhauster is simply a double-action pump, with the 
strokes differently arranged. Objections are sometimes raised to it, 
on account of a supposed unsteady action —~ but this unsteadi- 
ness is usually traceable to some of the gearing being slightly out 
of repair. 

Gas governors are now in very general use for regulating the 
throttle valve of the steam engine, instead of the ordinary governor 
balls. The governor is attached to the inlet of the exhauster, and 
is made on the principle of pressure or suction, elevating or 
depressing a light cylinder, working in a water lute of suflicient 
depth. 

lt the exhauster is worked at a slight pressure the cylinder may 
be made sufficiently light to be self-acting ; but, if an exhaust is 
maintained on the water gauge, counterbalance weights, equal to 
the exhaust on the area of the cylinder, must be applied; and the 
oscillations, as the suction increases or diminishes, will regulate to a 
nicety the speed of the engine. 

As various contingencies often arise, which necessitate the stop- 
page or changing of exhausters, it is necessary also to provide a 
self-acting apparatus of some kind, whereby a means of exit may 
at all times be secured to the gas, should the exhauster be suddenly 
brought to a stand; and, at the same time, constructed in such a 
way as to thoroughly prevent further passage when it again resumes 
work. 

For this purpose a bye-pass valve is attached between the inlet 
and outlet gas pipes. It is, in most instances where an exhaust is 
employed, simply an ordinary flap, fixed in such a way as to be kept 
completely gas-tight, by the pressure in front and exhaust at the 
back, But when the exhaust is withdrawn, and the pressure equal- 
ised at both sides, it hangs loose, and allows the gass to pass 
independently of the exhauster. 

Another form of bye-pass, often used when it is not customary to 
work at an exhaust, is a common lute valve, counterweighted, so as 
to rise should the pressure at the back at any time be equal to a fixed 
maximum height of the water gauge. 

ENGINES. 

Various kinds of engines are used; among others, horizontal, 
beam, and table engines. 

In works of any importance duplicate engines and boilers are 
absolutely essential ; and a spare exhauster is also advisable, as a 
chiagean against accidents that occasionally occur in the depth of 
winter, when the want of an exhauster might lead to serious con- 
fusion. 

PurIFICATION. 

The average proportion of impurities requiring to be removed in 

gas made from Newcastle common coal consists of about one and a 


| half parts ammonia, eight parts of sulphuretted hydrogen, and 


twenty-five parts of carbonic acid, in 1,000 of gas. A variety of 
other substances—generally different combinations of the same 
bodies—are also present; and one of these, the sulphuret or bi- 
sulphide of carbon, has hitherto defied all practical attempts made 
for its removal. 





The Rev. Alfred Bowditch recently patented a method of remoy- 
ing this offensive impurity, by passing the gas through an ordina 
purifier filled with heated lime and clay; but although successful to 
a fair extent, when tried on a small scale, its efficiency in la: 
works is very dubious, and bas never yet been satisfactorily proved. 
Mr. John Leigh, in a report to the Manchester Gas Company, lately 
published, states the quantity contained in 100 cubic feet of at 
from 13 to 109 8 grains—a considerable variation, no doubt, but one 
which can be easily accounted for when we consider the gas as made 
from very different qualities of coal. Further on Mr. Leigh describes 
a process of obtaining sulphide of ammonium from gas liquor, 
which, when brought in contact with the gas, was found to combine 
and remove from it the greater portion of the suiphuret. 

Ammonia is the first in the order of impurities which requires 
attention for removal, and this is usually accomplished by employin 

y employing 
water as an absorbent. 

Ammonia as it issues from the retort combines with, and is partly 
neutralised by, the carbonic acid and sulphuretted hydrogen which 
accompanies it; and being saturated by the watery vapour of the 
coal, becomes condensed in what is known as ammoniacal or gas 
liquor; but as, after passing the condenser, a quantity of the ammo- 
nia still remains with the gas, other means of removing it must be 
adopted. 

The vessels originally used forthis purpose were called “ washers,” 
the arrangement being to surge the gas through a series of water 
lutes, and so saturate or absorb the ammonia. When washing in 
this way, however, a quantity of the oily hydro-carbons are also 
absorbed, and the additional pressure thrown necessitates an in- 
creased power of exhauster. 

The scrubber—a vessel filled with coke, bricks, furze, or some 
other body of asimilar nature—was first used simply as an auxiliary 
to the condenser, for the purpose of removing any tarry substance 
that might be carried past the condensers by the mechanical impetus 
of the gas; but latterly it has become customary also to inject water 
by a rose pipe at the top of the vessel, and thus, by keeping up a 
constant humid spray, the scrubber not ouly fulfils its original 
duties, but also becomes a powerful absorbent of ammonia, without 
increasing, beyond a very slight extent, the pressure thrown by the 
other purifiers. The water in its downward progress washes the 
ammonia from the coke, or whatever obstructive agent may be em- 
ployed, and being collected in a cistern at the bottom is repumped 
until a sufficient strength has been attained, when a fresh supply of 
water becomes necessary. 

At the Bankside station of the Phoenix Gas Company both washers 
and scrubbers are employed. The washers are oblong in shape, 
30ft. long, 6ft. 6in. wide, divided into five shelves. Kach shelf when 
filled to the water level contains about 250 gallons. The water dip 
is 1}in. to 2in., and the gas is forced through directly from the ex- 
hausters ; afterwards passing to the scrubbers. 

The scrubbers—two in number—are round vessels, 10ft. diameter 
X 19ft. Gin. high, filled with perforated glazed bricks and furze, 
water being continually pumped and repumped through them both, 
With this arrangement it is found that when using 100 tons of coals 
per day, five shelves of the washers, of an average of 7 oz. liquor, 
can be shifted weekly, or at the rate of 1°8 galls. per ton of coals. 
Whereas with the scrubbers, although the gas has previously passed 
the washers, 450 galls. of liquor of an average strength of 8 oz. is 
produced daily, or at the rate of 4°5 galls. per ton; thus proving 
that scrubbers are much more effective than washers for absorbing 
ammonia. 

Acids of various kinds are also employed as absorbents of this 
alkali, but a question has been raised whether these do not also 
destroy part of the olefiant properties of the gas. That this, in 
theory, ought to be the result cannot properly be denied, and yet the 
adoption of the process in some of the largest gas works in the 
kingdom would seem to imply either that in this case practice is 
opposed to known theory, or the cheapness of the process, or commer- 
cial value of the product, compensates for any loss in quality of gas 
that may thereby be sustained. y 

For the removal of sulphuretted hydrogen and carbonic acid the 
most effective agent, and, until the last few years, the only substance 
employed since the original introduction of it by Winsor, is the 
ordinary hydrate of lime. Unfortunately, however, in removing 
the lime from the purifiers, and afterwards storing it in an open 
heap exposed to the atmosphere, a chemical action ensues, which 
creates a decidedly unpleasant effluvia, prejudicial to health, especially 
in densely-populated neighbourhoods. 

To obviate this nuisance in a certain degree, several patents, at 
different times, have been obtained. Mr. Head, in 1806, discovered 
and patented the use of oxide of iron as a purifier; and many years 
afterwards, when Mr. Head’s patent had nearly been forgotten, 
Mr. Phillips, of Exeter, took out a patent for purifying gas with 
oxide of iron, but this he only specified to be used in connection 
with the ordinary wet lime purifier. 

Mr. Croll, shortly afterwards, also obtained a patent forthe purifica- 
tion from sulphuretted hydrogen by the use of oxide of iron in a dry 
lime purifier, and his patent also included, for the same purpose, the 
use of the metallic oxides of zinc and manganese, and the removal of 
ammonia by chloride of mangauese, or sulphuric or muriatic acids. 

Again, Mr. Croll is followed by Mr. Laming, who discovered that 
muriate of lime, when mixed with the metallic oxides, effects, by a 
compound decomposition, the removal of all the three ingredients at 
the same time, and, if necessary, in the same vessel. And, yet 
again, Mr. Frank Hills shortly afterwards (in 1849) stepped in with 
a patent, which, though for a considerable time strongly opposed by 
the other patentees, was finally sustained by the Court of Exchequer, 
whereby he claims the use of what he called the hydrated and 
precipitated sesquioxide of iron for the removal of impurities from 
coal gas. = 

Other patents of a similar nature have since been obtained, 
principally bearing on the difference of iron in a hydrated and 
anhydrous state; but without further inquiry as to the relative 
merits of the different patentees, it may now be accepted as an esta- 
blished fact, the recognition of oxides, aud especially oxides of iron 
as reliable and effective agents for purification, and without cavil as 
to their supposed destructive as well as purifying properties. 

In the method which has hitherto been most exteusively employed, 
water, as formerly observed, is the first agent brought into action, 
the apparatus being the well-known washers and scrubbers already 
described ; and following these for the removal of carbonic acid and 
sulphuretted hydrogen, are lime and oxide of iron purifiers. 

It may here be observed that considerable difference of opinion 
exists as to the most economical method of using lime. Several 
gas engineers affirming that lime in a hydrated or ordinary slaxed 
condition, is cheapest, cleanest, aud throws least pressure upon - 
exhauster; while others, whose opinions are equally worthy 0 
credence, say that lime made up with water to about the consis- 
tency of cream, and used in what is known as the wet lime a 
gives most profitable results ; that, although certainly dirtier, a 
the gas more difficult to pass, still the labour of shifting is less, the 
facility of a luting material is considerable, and the cost of lime no 
greater. There is no doubt that, whether from an idea of increas 
cost, or the facility of using a tier of dry lime in the oxide —- 
wet lime purifiers are now almost obsolete in the metropolis ; - 
the writer, although an enemy to the horrid nuisance of Bl _ 
Billy,” conceives that in works where water 1s plentiful and easily 
found wet lime apparatus, when properly constructed, may 
profitably employed as an auxiliary, although certainly not as aD 
entire substitute for either dry lime or oxide. 3 

Lime for use in the wet lime purifier is drst made up with water 
in a mixer to the consistency of thick cream. The purifier a 
usually a large circular vessel, divided internally into genai-dotcher 
compartments, and filled with the lime water until the openings 0 
the compartments are completely luted. ali ivi 

The liquid is kept in a continual state of agitation by revolving 
arms driven by machinery, and the gas is forced through either oy 
means of an exhauster or its own accumulated pressure. When fou 4 
the lime changes to a bluish colour, ard is hay discharged an 
reduced to lime putty in the evaporating chambers. ; , 

When wet Guckoanghepel in sufficient abundance, oxide of iroa 
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succeeding, is all that is necessary to complete purification, but, 
when wet lime is not employed, oxide of iron alone will not re- 


move all the deleterious substances from which coal gas ought to 


free before being sent to the consumer’s burner. 

This will be better understood when the different qualities which 
each of these bodies display when in action in the purifier are con- 
sidered. Lime has a strong affinity for carbonic acid, and an affinity 
also for sulphuretted hydrogen, although ina slightly inferior degree; 
and thus lime has hitherto in many works, and until the last few 
years, in all sufficed for the complete purification from all impurities 
that must necessarily be removed. i 

Oxide of iron, on the contrary, has a strong affinity for sulphu- 
retted hydrogen, and scarcely any for carbonic acid, and, conse- 
quently, only sulpburetted hydrogen is removed by its use. , 

It may be said, in answer to this, “that carbonic acid is produced 
in great abundance when gas is consumed,’ and, therefore, although 

resent in a certain degree, before combustion, its presence would 
produce no appreciably hurtful results ; but the fallacy of this argu- 
meut becomes perfectly plain when it is considered tiat the compo- 
sition of pure coal gas, being carburretted and bi-carburretted 
hydrogen any other foreign body, not being inflammable, must 
exercise a hurtful tendency and deteriorate considerably the illumi- 
nating power, and besides in the copsumption of gas in contined 
apartments. The atmosphere is not ouly attenuated by the with- 
drawal of oxygen by the flame, but even with perlectly pure 
gas; the diffusion of the carbonic acid although a heavy vapour, is 


perceptably felt, and, however much more serious this would | 
become with 25 in every 1,000 parts of gas; additional can be easily | 


understood. aie ‘ 
Lime, therefore, or some other equally available alkaline earth, 
ought either to precede or accompany the oxide, and that when 
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THE ENGINEER. 
iron plates, and the cone inside is secured on the top by 3-16ths 
sheet iron, underneath which is a layer of bricks and a thick bed of 
concrete. 

At the Kennington-lane station of the Phoenix Gas Company 
there is a gasholder 160ft. diameter X 70ft. high, which may here 
be noticed as peculiar in its construction. Contrary to usual 
custom, the columns are made of gin. and jin. boiler plates, the 
diameter of each being 3ft. 3in. at the base, tapering to 2ft. 8in. at 
the top; the total height of the columns is 73ft., and each column 
was erected in one piece. 

Cast iron girders round the top of the columns are dispensed 
with, 2in. and Ijin. railroad rods being used instead ; aud the gas- 
holder crown, when working, is entirely unsupported by any kind 
of framework whatever. ‘To prevent collapse, however, should the 
holder ever come to the ground, a wooden frame upon brick piers 
was constructed at an almost nominal cost inside the tank, and this 
hitherto has proved a perfectly sufficient safeguard. Notwithstand- 
ing these deviations from usual routine, this gasholder, erected in 
1857 (by the Horseley Iron Compauy, from desigus by Mr. Innes, 
the engineer of the Phanix Gas Company), has hitherto given 
perfect satisfaction; the saving effected by using light wrought 
iron instead of cast iron columns, wrought iron ties instead of cast 
iron girders, and the entire absence of framing in the crown— 
usually a costly item in this size of holder—forming a considerable 
deduction from what would otherwise have been the total cost of 
construction. 

In small works, single lift gasholders are generally hung with 
counter-balance weights, and these, when capable of being con- 


| veniently shifted, serve to regulate the pressure, and thereby save 


used separate, it ought to precede and uot follow the oxide can be | 


easily demonst: ated. : : 
Hydrate of lime in the purifier, by the action of carbonic acid, 
becomes carbonate of lime—and part of this again, by the reaction of 
the sulphuretted hydrogen, becomes hydro-sulphate of lime, thus 
greatly assisting the subsequent action of the oxide upon the 
sulphuretted hydrogen; oxide of iron, on tie contrary, if used first, 
would eucounter both carbonic acid and the sulphuretted hydrogen, 


the expense of a governor; but iu larger works, where a governor 
is employed, the dimensions of the gasholder are calculated so that a 
uniform pressure may be thrown without the aid of a counterpoise ; 
and this accomplished on the principle that, the weight of the bolder 


| being known, a quantity of water equal in weight will be sustained 


but would only retain the latter ingredient. The lime would only have | 


done half its duty when fouled, and the oxide oa which the extra work 
is entailed would last a correspondingly shorter period. 


This rule | 


may, however, in course of time be reversed, should the interests of | 


gas companies then lie (as present appearances seem to denote) not 
so wuch in the saving of material as the careful securing of the 
sulphurous deposit, when, of course, the oxide will precede the lime, 
and the lime will ouly be used as a reserve, to prevent carbonic acid 
from escaping with the gas. 

The purifier is of cast iron and is geuerally square or oblong in 
form. ‘ihe cover is wrought iron, rivetted together in sheets, and 
the seal is made by means of a water lute round the edge of the 
purifier. ‘The purifying material is carefully spread out on trays, 
and these are disposed in tiers or sets in such a mauuer as to leave 
a clear open space betwixt each succeeding iayer, to allow the gas 
to diffuse itself thoroughly throughout the mass. 

Lime, when once fouled, cannot be profitably renewed, and, there- 
fore, every care ought to be taken» in its disposal to bring it as 
equally and completely as possible in contact with the gas. 
deeper than din. to 4Jin. being objectionable, as oxide of iron, on the 
contrary, may be renewed until it has absorbed from 50 to 60 deg., or 
fully half its own weight of sulphur, without seriously losing its 
efficacy, the depth of the oxide need have no other limitthan the water 
lutes or the strength of exhauster will allow. But as, if the layer is 
deep and impenetrable, the gas has a tendency to force a passage at 
some particular point without diffusing itself in the mass, it becomes 
necessary to regulate the depth within a reasonable limit. 

Light perforated plates of cast iron make the best and most en- 
during trays for the use of oxide. Wooden trays are cheap and 
light, and, when lime is used, last well, aud give satisfaction. They 
are liable, however, to warp and twist with tue oxide unless exceed- 
ingly carefully seasoned, aud there is supposed to be a danger of 
their destruction by the heating propensities of the sulphuret. Iron 
rods bound in an angle iron framing are sometimes used, but these 
cannot long sustain the oxidising iufluence of the acids. 

Atmospheric revivification of oxide of iron is said to have been 
discovered, and was certainly first introduced into this country, by 
Mr. F. J. Evans, of the Chartered Gas Company, and beyond a 
doubt oxide, without it, could never have entered into profitable 
competition with lime. ‘lhe process is simply spreading out the 
oxide or sulphuret in an open court, when the oxygen of the atmo- 
sphere in a few days precipitates the sulphur, and the oxide is again 
fit for use—and this may with common gas be repeated for a con- 
siderable length of time before the iron becomes chocked and 
useless. With cannel gas, however, the action is different; it will 
run much longer jin the purifier, but cannot be renewed so often. 
Care must also be taken tu prevent it heating iu the process of revi- 
Vification, as the sulphurous fumes which arise are extremely 
dangerous, and if the fire is not quickly got under the consequences 
may be serious. 

As Hills’ patent expired in November last, the use of iron oxides 
are now free to all who choose to employ them, and there is no doubt 
that gas companies generally will appreciate the use of a substance 
for purification which is more valuable after being spent than in its 
original form. 

Although Mr. Hills may, under his patent of 1857, try to prevent 
the abstraction of sulphur from manufactured oxides, its power is 
exceedingly dubious, and at any rate he has no claim on native 
ochres. 

Should manufactured oxide be free and unfettered, it is not 
at all likely that raw material will rise in price, and in that case gas 
companies may yet have the satisfaction of seeing the item “ purifi- 
cation” on the credit instead of the debit side of their balance sheets. 

8 The usual tests for ammonia in gas are turmeric and litmus. 
Yellow turmeric becomes brown, and blue litmus, when first red- 
dened with an acid, resumes its original colour when brought in 
contact with thatalkali. Paper, dipped in a solution of acetate of lead, 

comes black when exposed to the action cf sulphuretted hydrogen, 
and carbonic acid may be detected by using a little strong caustic 
polass, Which when dropped in a eudiometer with the gas to be 
tested will condense whatever carbonic acid it contains. 


_ Station Meter. 

The gas from the purifiers passes to the station met-r, ~vLere the 
quantity made is registered. The station meter in principle is 
similar to the usual consumer's meter. 
onua are invariably made circular, on the principic that the 
sang = geometrical figures is the one that, with a fixed circum - 
; or outline, is capable of enclusing the greatest amount of 
a an angle iron framing, aud in shape resembles a large 
sphere ae the crown being either flat or the segment of a large 
sar J Dp in a circular water tank, round which columns are 

aioe hy sustain guides at proper intervals, by which the gas- 
imparted Rene is supported, and a uniform easy motion 
Senoliea | ndispensably necessary for the steadiness of the lights 
¥ ied from it where no governor is used. 
- iegune poe | been well known that the larger the dimensions of 
1,000 cubic en oor ure, the cheaper can it be constructed per 
ge cite fe : : contents, and experience has amply proved thata 
te Manes oO Ra ns gray with safety, the rule is now adopted 
supply, is d Gas olders as large as, from the nature and exteut of 
Row srectin ecmed advisable. _ The Commercial Gas Company are 
Jones) in my! one 206ft. in diameter ; and the engineer (Mr li. 
the er oe report, states that this, when complete, will be 
at the Hore ver Constructed. Another is also in course of erection 
orséverry-road station of the Chartered Gas Company, the 


tank of which is 909 : wv OF r 
Shweh oe ch is 202ft. diameter x 25ft. deep. ‘I'he excavation of 


are formed by 


Water-tight, by ‘din B.B. Staffordshire plates, rivetted, so us to be 


«in. rivets ; the bottom is covered with 1Jin. cast 


@ treuch 12ft. deep x Sft. iu width all round; the sides | 


Lay ers | 





e, A gasholder is made by rivetting together light wrought iron | 


by it, and the depth of this column, depending on the superficial area 
of the holder, may be calculated when the diameter is asceriained. 

It is, therefore, evident that the smaller the diameter compared 
with the total weight, the greater will be the pressure exerted, and 
vice versa, gasholders of a very large diameter compared with their 
depth frequently requiring weightiug rings of iron attached to some 
part of their framing, in order to throw a column of water equal to 
the specified height. 

it is now customary to make gasholders of a large size on the 
telescopic principle, ie., composed of two or more lifts; the iuner 
ones carrying their own water lutes, and working within each other, 
similar to the various divisions of a telescope. 

By this means ground, when scarce, is greatly economised, and the 
saving in tauk excavation and building reduces the ultimate cost 
cousiderably below the sam required to erect a gasholder of equal 
capacity ou the single lift principle. The lutes are liable to become 
frozen in extremely cold weather, but this may be guarded against 
by the introduction of a steam pipe, which will always prove a 
sufficient remedy when a necessity arises for its use. 

‘The chvice of a position for a large gasholder, where a choice can 
be had, requires carefulaud judiciousinquiry on the part of the engineer. 
Rocks and water springs ought, if possible, to be avoided ; the first 
largely increasing the cost of excavation, and the latter endangering 
the stability of the walls of the tank, besides seriously impeding their 
construction. A stiff loamy soil is evidently preferable to a sandy or 
porous one, assisting, as it must do, the clay puddling, which is 
generally found necessary to keep the tank water-tight. The only 
reason to the contrary being, that should a good workable sand be 
found, it may be used in the mortar and concrete, and thus partly 
effect a saving in the cost of building the walls. 

When a pressure of gas or atmospheric air is first introduced in an 
empty holder, an instantaneous effect is observable on the crown 
aud side plates. The crown plates are quickly forced out, aud the 
gasholder generally begins to have a smooth, rigid appearance, very 
different from the uneven look it presented when simply supported 
by the framework underneath the sheets. } 

It is thus abundantly evident that the true support of a gasholder | 
crown when workivg is the pressure of gas inside, and although 
certainly advisable to construct a light supporting framework, still } 
this only becomes useful when the gasholder is at rest, and should in 
uo case be complicated or expensive. ‘There is no doubt that with 
sheets of sufficient thickness in the outer circle of the crown and 
top rows of the circumference, a very light framing indeed ought to 
be suilicient asa safeguard under any ordinary circumstances. 

Mauy gas compauies are still without the advantages of having 
storage capacity equal to twenty-four hours’ consumption in the 
depth of winter, aud yet engiucers unanimously agree that money 
laid out in this way is judiciously expended. It saves retorts and 
stukers’ wages. it reduces the percentage of fuel, and prevents the 
danger of a short supply in the depth of wiuter. In fact, it goes far 
to produce a substantial uniformity in the management of a com- 
pauy which invariably commands success. 

Governor House. 





In several of our largest gasworks the distribution to consumers 
is managed by having a separate main pipe for each of a number of 
districts. Upon these mains, at their exit from the works, valves are 
placed, each valve having a revolving pressure indicator attached, 
the paper of which is graduated into inches and tenths, and marked 
with spaces corresponding to the twenty-four hours of the day. 

These are entrusted to an experienced valvesman, whose duty it 
is, by gradual opening and partly shutting them, to give out pres- 
sure in the various hours, corresponding to instructions he has 
from the superintendent. 

In more modern works an improved system has been adopted, and 
the gas is there sent out by means of a self-regulating governor. 

This isa miniature gasholder, with a cone hung by its apex from the 
centre of the crown, and, similar to the others, works in a water 
tank up through which the inlet and outlet gas pipes are carried. 

These pipes may be either concentric—as they are now usually 
made, to save space—or they may be carried up side by side; but, iu 
either case, the inlet must be exactly in the centre of the tank, and 
cast in such a way that the neck, when bored out, shall fit and form 
a gas-tight joint with the larger extremity of the cone. 

I'wo methods are adopted of balancing the governor so as to 
throw of its own weight a certain fixed amount of pressure, being 
the minimum at which the distributing mains are intended to be 
wrought. One plan is the ordinary counter balance weights, which, 
of course, are capable of readjustment at auy time, and are other- 
wise very convenient. ‘The other, besides having a neater appear- 
ance, imparts a much more delicate action to the holder, the friction 
of string and pulley, orcycloid arms, being entirely done away with. 
By this method the superfluous weight of the governor is buoyed up 
by an air chamber undernueaththe water, the dimensions of which are 
calculated on the priuciple that as a cubic foot of water weighs | 
62°35 lb. or thereby, When weighed in air, so a cubic foot of air, im- 
prisoned underneath water, will exercise a buoyancy equal to the 
weight of its own bulk of water, and, in this way, the weight aud 
dimensions being known, the adjustment becomes a matter of easy 
calculation. | 

As the gas is turned on the bell, or gasholder, begins to rise, and 
this would continue until the base of the cone, coming in contact | 
with the seat, would effectually prevent further supply; but, | 
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the same time, a counteracting iufluence is exercised by the cen- 
sumption going on in the district, thus withdrawing the gas as it 
enters, and thereby keeping the bell suspended midway, alternately 
rising, as the supply exceeds the demand, and falling as the con- 
sumption increases. Weights calculated by the area of the holder | 
to throw a certain additional pressure must be added as the evening 
lighting begins, and these are cautiously withdrawn as the night | 
advances and daylight gradually begins to appear. 
Tue Test Room. 

By testing the gas is meant trying its illuminating power and 
freedum from impurities, and the test room is, in fact, a labora- | 
tory in which these and other experiments connected with the | 
manufacture are conducted. Of the two principal ways adopted | 


for determining the illuminating power, the test, by the Bunsen 
or Evans’ Photometer, although not by any means unquestionable, 
is generally admitted to give most reliable results. The process is 
to compare the light given by a 15-hole Argand burner, consuming, 
with a 7-in. chimney, five cubic feet per hour, with a spermaceti 
candle consuming 120 grains per hour, by placing them one at each 
end of a rod, which, for convenience in calculation, is generally 
100in. long. The principle of the test is, that a circular light, 
throwing out its rays equally, illuminates a complete circle, and that 
the amount of light given by one burner compared with another is 
as the squares of the diameters of the several circles illuminated. 

In testing, the gas and candle being lighted, all other natural or 
artificial light is excluded, and a movable prepared paper disc is 
made to slide on the graduated rod until the junction of the two 
circles is found. This is known by the transparent centre of the 
paper disc, showing an equal shadow on both sides, when the figures 
marked on the rod calculated on the priuciple before explained 
show the relative value of the two lights. 

The above is the well-known HLuusen Photometer, which, when 
a system of averages is adopted, vives a result very closely approach- 
ing perfection. To remedy, however, sowe vi its defects, Mr. Evans, 
some time ago, patented an improved arrapgement, whereby the 
lights and paper indicator are shut up in a close portable box, by 
which means a test may be had in the open air, or in any ordinary 
room or hall, without the necessity of excluding other necessary 
lights, or adopting precautionary measures against reflection from 
objects in the vicinity of the operator. 

Another way of trying the gas is by the testeudiometer. This is 
a glass tube, bent at one end and closed at the other, graduated into 
100 divisions, the Zero marks beivg just above the bend, and the 
numbers extending upwards to the close end of the tube, and into 
this a pipe is inserted in such a way that, when the gas is turned on, 
the air may be expelled by the action of the gas as it fills the tube. 
When completely full, and the air thoroughly expelled, the bent 
end of the tube is filled with water, and a small portion of bromine 
introduced, which has the effect of condensing wuatever hydro- 
carbons or light-giving components the gas may contain. The 
bromine is then removed by the action of a strong solution of 
potass, applied in the same manner as before, after which the amount 
of condensation may be read off on the graduated scale of the 
eudiometer. 

The specific gravity of the gas being known before being tested, 
the specific gravity of the remainder is then taken, after which the 
specitic gravity of the condensed matter may be easily ascertained, 
the difference in actual weight having been caused by the with- 
drawal of the portion of condensed gas; and it is then found that 
the amount of condensation, multiplied by the specific gravity, gives 
a result agreeing very closely with the photometer in reference to 
sperm candles, consuming 121 graius per hour. 

Chlorine, fumings of sulphuric acid, and, up to a certain tempera- 
ture, common naphtha, have the same effect in condensing the 
hydrocarbons; but neither on this nor its twin brother, the explo- 





| sive test, can the least reliance be placed, unless the experiments 


are conducted by the hands of an experienced chemist; and engi- 
neers generally prefer the simplest method of arriving at a result, 
which, after all, is only useful as an approximation to a problema- 
tical value, 

Gas Meters. 

From the governor the gas traverses the street mains until it 
arrives and is measured at its destination by the consumers’ meters, 
of which there are two kinds, commouly known as the wet and the 
dry meter. In the wet meter the measurement takes place by the 
revolutions of a cylinder divided internally into four spiral com- 
partments, and in the dry by leather diaphragms, which are filled and 
emptied alternately as the gas passes through them on its way to be 
consumed at the burner. These motions are conveyed by light 
clockwork machinery to the index, and this being read generally 
once @ quarter by the company’s inspector, the quantity passed is 
found by deducting from the figures indicated those registered at 
the last reading. 

A recent Act of Parliament makes it compulsory that all meters 
now fixed for use shall be stamped with a Government stamp, 
guaranteeing correctness, and this among wet meter manufacturers 
has called into extensive use a number of patents for the correct 
preservation of the water level, upon which the registration depends. 
Among these may be mentioned, as specially noticeable in a scientific 
point of view, the patents of Mr. Esson, of Cheltenham, and Mr. 
Allan, Perth. They were both obtained about the same time, and 
are identical in principle, a familiar example being that of the Bird 
fount, by which water hangs suspended in a vacuum until relieved 
by the presence of a gaseous body; and the action of the meter is 
such that, when the water in the cylinder evaporates below the 
correct level, a pipe is unsealed, which admits a portion of gas to 
the top of the made ty and immediately a corresponding quantity 
of water is liberated to make good the deficiency. 

A non-tilting valve on the same principle has also been paiented 
by Mr. Kay, engineer to the Dundee Gas Company, and, so far as 
fraud by tilting is concerned, thig is about the best preventive ever 
experienced. Mr. Saunders, of Dublin, has also obtained a patent 
for a compensating meter, on the principle that a body submerged 
among water elevates the level to a degree equal to its own bulk, 
and, if properly manufactured, the action of this meter is un- 


| doubtedly sound, and ought to give perfect satisfaction. 


Ip dry meters the gas is admitted, and makes its exit by means of 
port holes closed by a valve similar in action to the slide valve of a 
steam engine. The great evils, however, hitherto attending their use, 
has been the liability of the diaphragms to become porous, and the 
wear and tear causing the rubbing surfaces of the valves to become 
unsound ; both contingencies, of course, allowing gas to pass 


| unregistered, 


in Defries’ dry meter there are three compartments, composed 


principally of leather, and having the action and measurement of a 


cone. This, it is supposed, tends to increase the steadiness of the 
lights; but however this may be, it is generally found that the 
leather, however carefully manufactured, has a tendency to give 
way at the cress marks made by the filling and emptying of the 
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‘he Meter Company’s meter of more recent construction has only 
two diaphragms, and the manufacturers obviate to a certain extent 
the liability to become porous by employing a framework of tin 
plate at the ends. The valves, however, have the same tendency 
to become unsound as the others, and this it is that causes nine- 
tenths of the annoyance felt by gas companies in the use of dry 
meters. 

The lest part of the gas apparatus is the gas burner; and this, 
although apparently so insignilicant, really has an important bear- 
ing on the economy or otherwise with which gaslight is consumed. 
Thus, different qualities of gas require a different class of burner 
for etflicient consumption, poor gas giving most light when burned 
by a large Argaud, whereas a gas rich in hydrocarbon is most 
economically consumed by an ordinary-sized fish-tail. 

This is caused by the action of the atmosphere on the carbon and 
hydrogen, of which the gas is composed, and it is found, as before 
explained, that with common gas the maximum effect is produced 
when the gas issuing from a comparatively large orifice with a light 
pressure forms a thick, yellow flume, the carbon being thus 
abundantly, but, at the same time, leisurely consumed. 

With caunel gas, op the contrary, when carbon is so plentiful, the 
orifice to produce the maximum effect may be heavier than the other, 
but this must not be carried beyond a certain limit, and, as a rule, 
it is understood that the greatest amount of light is produced with 
the mivimum quantity of gas used when the flame, without any 
trace of smoke, is yet just on the verge of smoking. 


Lonpon Association OF Foremen Enoinesrs.—At the last annual 
meeting of this society, lately held at St. Swithin’s-lane, City, Mr. 
Joseph Newton, of the Koyal Mint, was unanimously, and for the 
sixth time, elected as president. Mr. W. M. Oubridge, of Messrs. 
Simpson’s, Pimlico, was also chosen as vice-president for the ensu- 
ing year. 
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SOUTH WALES INSTITUTE OF ENGINEERS. 
[Concluded from page 92.) 
On THE Lone-wat System or Workina Coa, AS PRACTISED AT 
THE Luetry SHenkinc Couuiery, ABERDARE. 


By Mr. Jonn WitiiAms. 


Tuts paper is also an interesting and valuable one to the rising 
engineer, especially in taose parts where the long-wall system is first 
being introduced. The writer says:—‘ Up to May, 1858, the whole 
of the coal at the Lletty Shenkin Colliery, Aberdare, was got by pillar 
and stall, some single-roadstallseight yards wide, leaving a pillar of 
eight yards, and some double-road stalls twelve yards wide, leaving 
twelve yard pillars. Up to the period mentioned the whole of the 
coal in the large districts of Aberdare and Merthyr was worked 
entirely upon this system; when, in consequence of the very great 
loss of marketable coal by this mode of working, thereby making 
the getting very expensive, and leaving but a 7 small margin of 
profit, the attention of the coal owners was turned to the considera- 
tion of a more economical method. The result is, that most of the 
collieries in the Aberdare Valley are now working the greater part of 
their coals got from seams under 6ft. in thickness, by the long- 
wall system. . . . . . . The Jong-wall system is then thus 
described :—“ Off the main gate road or level cross headings are 
turned to the rise and clip of the seam, from which, as the face 
advances, gate roads are turned at right angles to the slips, and a 
set of men put in every 14 yards. The whole of the coal of the 
main gate road to the cross headings as they advance being driven 
away in one continuous face. The cross headings are not driven 
directly parallel to the course of the slips, as is usual in pillar and 
stall working, but make a slight angle, so that the whole of the face 
in going forward may be in one unbroken line, and if possible on 
the same slip. In the Lletty Shenkin Colliery there were several 
faces of 150 to 400 yards. The total face of long-work in the 
6ft. seam is 1,000 yards. There is some difficulty in maintain- 
ing a long face in the same slip, in consequence of the several sets 
of men not advancing at the same rate, irregularities in the coal, 
roofs, &c., but where it is possible it should be maintained, for the 
coal works easier and is got much larger, in better condition, and 
with but little waste. Another cross heading is turned off the main 
gate road when the face has advanced about 90 to 100 yards, This 
heading, in being driven up, cuts the gate roads as they come up their 
distance, and conveys down the coal in lieu of the last one. The 
whole of the roads between the headings are well stowed up as soon 
as they strike through. It is found more economical and convenient 
in getting the coal to the main gateway to have cross headings at a 
distance of 90 to 100 yards apart than to extend the gate roads beyond 
that length. It is also found more advantageous in stowing. The 
roof is supported by gob walls with cogs or square pillars of stone, 
built at intervals on each side of the road as the face advances, and 
the whole is well stowed in between with the rubbish got from 
taking up the thrill, ripping the top, &c., which it is found necessary 
to do, for, as the roads advance, the roof settles down on the gob 
walls, so that in each gate road from 12in. to 18in. of the top have to 
be taken down to maintain head room for the horses to travel. . . 
- . From our cost-sheet we fiud that the extra expense of stowing 
in long-work is amply repaid by the saving in timber alone ; instead 
of having, as we used to, our stalls thickly studded with timber, a 
great deal of it double, and a great number of props left in the goaf, 
there is hardly any timber used. There are no pillars at all left, and 
we find that the gob walls support the roads and return airways far 
better than pillars of coal. It is not only safe, but far more economi- 
cal. In narrow work it is well-known that often in one night the 
bottom or thrill heaves, or what is locally known as “ pucks,” con- 
siderably even where there are strong pillars left, and where stalls are 
a long way in it is a constant expense to cut bottom. This heaving 
is never experienced in long-wall, for as the faces advance, the 
roof when properly managed settles down in one mass on the gob 
walls and makes the whole quite solid and compact. After giving 
it as his opinion that the ventilation of long-wall workings is very 
simple aud more effectual than the old system of pillar and stall, 
Mr. Williams says that the average thickness of the 6ft. seam is 3ft. 
10in. Its specific gravity is 1,283, which gives 5,276 tons peracre. The 
quantity obtained by long-wall is about 5,083 tons per acre, showing 
a loss in working of about 15 per cent. 1n the narrow system there 
was a loss of at least 28 to 380 per cent. We have worked about 
60 acres by the long-wall system, and the writer has no doubt but 
that nearly 100 acres would have been worked on the old system to 
obtain the same quantity. ‘lhe 4ft. has not been so extensively 
worked, The average thickness of the 4ft. seam, is 5ft. 4in., 
specific gravity 1,317, which gives 8,536 tons per acre. The quan- 
tity got out is only 6,777 tons per acre, showing a loss of 20 per cent. 
In this seam the advantage is not so great, but the writer is certain 
that with the greatest care in narrow work there is at least a loss of 
30 per cent. ‘The writer then concludes by stating that he has had 
considerable experience in the long-wall system, and the result of 
his observations is that for seams of coal of 6ft. and under the 
long-wall system is by far the safest, easiest ventilated, and the 
cheapest mode yet introduced, ‘There are, however, some instances 
in which this system cannot be successfully employed, i.e., where 
the roof is not sufficiently tenacious to) hold together and settle in 
one body. Where the long-wall system has been introduced the 
coal was obtained in far larger blocks and in more marketable con- 
dition, and a far larger quantity obtained than by the old system of 
pillar and stall. ‘The chief difficulty to contend with was the 
obstinacy of some of the men to the introduction of this system. 

Mr. Wilkinson, of the Middle Duffryn, said that he perfectly con- 
curred in what had been stated by Mr. Williams in reference to this 
very important subject, and the best way to promote discussion was 
for some one who wanted information to ask some questions. 

The President said that Mr. Harrison had produced some extra- 
ordinary results by the long-wall system at the New Tredegar pit, 
and he should be glad if Mr. Harrison would give the Institution 
the benefit of his experience. 

Mr. Harrison said that Mr. Williams had stated that in each gate 
road from 12in, to 18in. of the top had to be taken down to maintain 
head room for the horses to travel. He should like to know what 
height, therefore, Mr. Williams took for his headings. He (Mr. 
larrison) was working long-wall, and found that the pucking of 
the coal continued, whereas Mr, Williams said in h’s paper that such 
was not the case. He should very much like to near a little wore 
of that matter, 

Mr. Williams said he believed there were a few “puckings” in 
some collieries, but everywhere they were very much reduced by 


the long-wall system. ‘Che proper height to take the headings was | 


Olt. Gin, The top or roof settled down ou the zob walls, which gave 
way until at length it required to rip again the layer aud top from 


I2iu. to Lsin, The stoues came in very serviceable to keep the roof | 


up. All the coul was taken away by the lony-wall system. They 
left no pillars at all, If they left pillars they would form the 
*“puckers.”  ‘Thesecond Leading was also taken down from 12in. to 


idiv, after the second ripping. In reply to questions, Mc. Williams 
furtuer stated that they were at present working a dit. vein, which 
had a chit roof, with a strong fire clay mixed with rock for a bottom, 
Chey had worked about twelve acres and a bali, and the average 
produce had been 6,770 tons of coal peracre, ‘The seam was about 
Zit. Yin, thick iu the lower 4ft. vein, which allowed about ldin. to be 
cast back iu the gub. 

The chairman said that he lad been so struck «ith the results of 
the workings of this 2) acres by the loug-wall system that he 
had taken down the resulis, aud he found that the total loss amounted 
to only 1133 pee cent. uuder ground, so that 89°17 of the coal was 
ot. it was certainly quite pleasing to see how “clean” the coal 
was worked in the new L'redegae Colliery. 

Mr. Brown, of Mountain Ash, agreed with Mr. Willaims nearly in 
its entirety, the only thing being: that different calculations were 
acrived av by diferent people. He quite agreed with Mr. Williams 
In One Yespect, aud that was that the long-wall system was the 
legitimate system to be adopted with the seam which he was then 
working. Speaking from his own experience, he did not quite agree 
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with Mr. Williams as to the amount of coal he got per acre, or only 
about 1,200 tons per acre loss, or less than 20 per cent. Again, from 
all the information which he had been able to get from other people, 
he believed that the 6ft, coal is heavier than the 4ft. coal. Mr. Wil- 
liams, however, said in his paper that he had carefully gone into the 
matter and found that such was uot the case, and no doubt he was 
right; but it was contrary to what he (Mr. Brown) always be- 
lieved, and he still thought that the 6ft. coal was heavier than 
the 4ft. coal. ‘These two little statements made by Mr. Williams 
in his paper should not go forth to the public without a little con- 
sideration and discussion on the part of the members of the Institu- 
tion. Now, if it went forth to the world that Mr. Williams succeeded 
in obtaining nearly 7,000 tons of coal per acre,and he (Mr. Williams) 
could only get about 5,000 acres, his employer would be sure to come 
and say to him—-What is the reason you cannot get so much coal as 
another man? and such would be put down to his (Mr. Brown’s) 
discredit. He should therefore be glad if Mr. Williams would give 
them a little information as to how he got so much as 6,770 tons out 
of an acre of coal 4ft. thick. It was generally supposed that 
there were about 1,500 tons of coal in an acre one foot thick ; so that 
if Mr. Williams’ 4ft. seam of coal was on an average Oft. 4in. 
thick, if he got out all the coal he would have about 7,500 
tons an acre—he meant to say that if the whole of the coal 
could be swept away in one block out of that seam, it would only be 
7,500 tons, and he could not therefore see how Mr. Williams was 
able to work that seam with such results as he had stated. That 
was a most important thing for those engaged in colliery operations, 
for their employers would be sure to be coming to them and saying 
they had seen certain calculations made by whicha very large quan- 
tity of coal could be produced per acre, and if the colliery manager 
could not do the same the proprietor would say that he must get 
another man. As regarded the long-wall system, he (Mr. Brown) 
said that up to 6ft. the long-wall could be most successfully 
worked, although it may not at all times appear to be to the advan- 
tage of the miner so to do in the first onset. There were a great 
many “ puckings ” to be contended with, and perhaps the greatest 
difficulty was when the men got into what was called a “ fox-hole” 
(a narrow part of the pit) before they again got into the open space. 
The great difficulty was the narrow work of the long-wall after 
having once opened it up. If he had to sink a pit and carry it 
through upon the long-wall system, heshould have no hesitation in 
startiug right away from the shaft. (Hear, hear.) He believed that 
was the best thing to do, and with respect to the long-wall gene- 
rally, he thought that for seams under and up to 6ft. thick, long- 
wall was the best principle on which to work the coal. 

Mr. Williams said he was not now prepared to go into the calcula- 
tions which ‘enabled him to come to the results which he had 
arrived at, but he had no hesitation in stating that everthing which 
he hadgivenin his paper was strictly correct. The piece of coal which 
he had been working was a piece which they had exchanged with 
Mr. Powell, which was a stronger aud a heavier coal than that 
under the Mountain. He had carefully measured the coal, wand from 
his measurement he had made bis calculation, and he believed that 
they had actually got a larger quantity than he bad stated in his 
paper, because there was nothing left whatever. With respect to 
what Mr. Brown had stated as to the weight of the coal he (Mr. 
Williams) was also of opinion that the 6-ft. coal was the hea- 
viest ; but he had carefully weighed and tested it, and found that 
the 4-ft. coal was the heaviest. With respect to getting a 
continuous face in oue slip there were many difficulties; but still it 
could be done if care was taken. 

Mr. Brown said he should be very glad if any person would tell 
him how they could keep one continuous face, with a set of men 
ten, jtwelve, or fourteen yards apart. How could they get one 
continuous face regularly kept up when, perhaps, one set of men 
would only work three days a week, while another set of men 
would work six days? He should like to know how a continuous 
face could be kept up under such circumstances. It was impossible to 
do so. Men would not shift out of their working ‘places; one man 
would go ahead, and leave another man in the lurch; and if he 
was told to go into another part of the pit, he would not; and if he 
was told that his place should be stopped he said—* Very well, I'll 
go home,” and thus the proprietor lost the services of a man, which 
was a most important thing now. All he (Mr. Brown) could say 
was that if his friend, Mr. Williams, could manage his men, and 
move them about from one place in the pit to another, it was a great 
deal more than he (Mr. Brown) could do, and he should, therefore, 
be glad to know how it was done. All he could say was that he 
could not keep a continuous face, try all he could. There would 
not, however, be much injury if they did not allow the men to get too 
far ahead of each other. 

Mr.‘Harrison said that, when they kept a straight face, there were 
more chances to get the stalls in longer distances together, so as to 
get each stall a couple of yards ove before another. The gobs did 
not come down but about every eight yards. He was now advo- 
cating the zig-zag form rather than the continuous. 

Mr. Williams said that the keeping a continuous face in the same 
slip was a source of great trouble, but he did succeed by putting a 
set of men at every fourteen yards, and, by this means, he had suc- 
ceeded in getting a face 140 yards long, and which, he believed, was 
the finest in South Wales. 

Mr. Brown again said that he could not keep a continuous face, 
for he found in some instances that there were large slips of stone 
which the men had to cut through, which another set of men 
would not have to contend against. He supposed that each colliery 
manager had special difficulties to contend with ; in endeavouring to 
keep a continuous face, each manager would have to judge for 
himself as to the best plan to be adopted consequent upon the 
special circumstances of the case. He would not be supposed to be 
advocating either the continuous face, or what was termed the 
“ hitch-and-step ” system; each would have to judge for himself as 
to the best plan to be worked. 

The President said that they must all feel much obliged to Mr. 
John Williams for his very valuable paper. He (the President) 
thought that the long-wall system was much the best to be 
adopted; but, at the same time, special circumstances may arise 
which would render it necessary for the manager of the colliery to 
judge for himself as to the best plan to be adopted. 1t was, there- 
fore, almost impossible to lay down any particular plan for working, 
but they would all agree with him in proposing a vote of thanks to 
Mr. Williams for his paper on the long-wall system. 

Mr. Brown seconded the President's proposition, which was then 
carried unanimously. 

On Coat ano Ironstone Mining 1x Scoruann, 
By Mr. Ratrw Moore. 

After a few introductory observatious the writer 
quantity of coal raised ia Scotland has been roughly estimated at 
17,000,000 of tons, aud of ironstone 4,000,000, procucing 
1,v00,000 of tons of pigiron, In 1760, the annual make of iron was 
only 1,500 tons, wud in 1860 it was 1,000,000 of tous. The mode of 
letting or leasing coal and ironstone is generally a jease exteuding for 
19 or SL years at a fixed rent, or in proprietors’ option certain lord- 
ships or roya.ties. 1t rarely happens tbat coal aud ironstone in the 
same limits are let to different tenants, aud still more sarely 
that different seams are worked by separate tenauts. Fixed rents 
are generally estimated at one-third the expected lordships. One 
pound per acre is a common fixed rent for ironstone, although the 
reuts fur the Wishaw coal are £10 peracre. . . . . 1... 
The amount of ventilation required seldom exceeds 20,000 entire 
feet per minute, and this is geuerally got by furnace ventilation. 
The quantity of air passing mm Merryton pit is 20,000 cubic feet, and 
the furnace 1s dit. wide. In the Victoria pit, near Glasgow, which 
is a very fiery pit, there is 70,000 cubic feet per minute. In some 
of the coal pits the steam jet has been successfully applied, and the 
ventilatiou raised is 12,000 cubic feet per minute. The writer then 
proceeds to give some somewhat striking examples of the cost of 
mining operations in Scotland —No. 1 is a colliery in the Wishaw 
district. The pit is 50 fathoms deep, aad has been working for 





‘ some years, aud the capital account, exclusive of wagons and rail- 





ways, is £1,321. An out put of 33,710 tons of coal, from a seam 6ft. 
thick, worked by sloop and room, cost 3s. 9}d. per ton, includin 

64d. per ton of lordship, and £584 for tear and wear. No, 2ise 
colliery about 40 fathoms deep, an old pit, fitted with pumping and 
winding engine, 20 and 10-horse power. The capital account, 
excluding railways and wagons, is £280. 14,812 tons of coal cost 

at pit mouth, 2s. 63d. per ton, including 1s. per ton of lordship, and 
£272 for wear and tear. No.3 is a colliery working 60 fathoms 
deep ; no water. Thecapital account is £2,580, exclusive of wagons 
and railways above ground, 55,517 tons of round coal, cost 3s. 21d, 
including 5}d. per ton for rent, and £900 for tear and wear. These 
are believed to be the average specimens of the cost of coal in the 
Lanarkshire district. The amount of capital invested, is, however 
much greater than that stated, the cost of branch railways, wagons, 
and colliers’ houses greatly adding to the amount of capital, ‘ 

Mr. Thomas Evans said he had just returned from Scotland, and 
he had certainly been surprised to see the cheap way in which coal 
was worked there. In some places 2s. 9d. per ton included every- 
thing. 

The President: Less than that. Mr. Moore says that in some 
parts 2s. 63d., including 1s. per ton royalty; while the capital 
for working a colliery, exclusive, however, of railways and wagons 
was £280. : 

Mr. Brown really thought such a statement should be cut out of 
the paper. Why, it would drive some of the colliery proprietors 
mad. 

Mr. Evans said that Mr. Moore resided in Scotland, and it could 
not, therefore, be expected that he should attend their meetings in 
order to explain the paper. He (Mr. Evans) did not think, how- 
ever, that any portion of it should be cut out, but he was quite sure 
Mr. Moore would willingly give the Institution any further informa- 
tion which may be required. There was one thing he would men- 
tion, and that was that in the county of Durham coal was delivered 
40 miles from the mouth of the pit at 8s. per ton, and ironstone 
could be had at 3s perton. He thought it would astonish them in 
the South Wales district to get ironstone at 3s. per ton. The circum- 
stances of the district were very different, and he believed he could 
undertake to say that everything which Mr. Moore had stated in his 
paper was correct. ‘There was another fact which should be men- 
tioned. In Scotland they worked a very much larger quantity of 
coal than they did in South Wales. In Scotland they now raised 
about 10,000,000 of tons annually, and the loss of life was about 
70 to 80. He was speaking from memory, and therefore could not 
be very positive as to the exact figures. In South Wales they raised 
about 7,000,000 of tons per annum, and the loss of life was 
about 150, so that the mining in Scotland would beara very good 
comparison with that in Wales in that respect. Of course the con- 
ditions of the mines were very different, for he firmly believed that 
there were no more dangerous mines in the country than some of 
the Aberdare seams. 

Mr. Harrison said that in Scotland a very small quantity of air was 
required for the ventilation of the pit. 

Mr. Brown said the very bad position in which they in the South 
Wales district stood, with respect to the mortality of the men in 
proportion to the quantity of coal raised, was a question which 
deserved the most serious consideration of the members of the 
Institute. He thought it was high time for the managers and pro- 
prietors of collieries to come forward and assimilate the work in 
some way or other, so as to do awav with that state of things which 
had just been alluded to by the Government Inspector. For his 
own part he could not help expressing his opinion that the men 
were much too long in the pit. They may depend upon it quick 
work—short hours—was the safest. When a man found he had 
only a short time to work he would stick to it—he would have no 
time to run about, or idle away his time. It was high time for the 
managers to step forward, in some way or other, and endeavour to 
diminish the rate of mortality, which was a blot upon them as 
mining engineers ; and he should feel exceedingly glad if any gen- 
tleman could make any suggestion with this object in view. In his 
opinion nothing but shortening the hours of labour could do it. 
No man should be more than seven hours in the pit; they should 
put in two shifts of men instead of one; and, if anything should 
happen, then it couid not catch the whole of the men, except it 
happened at the time when they were making the change. And 
what a consolation for a manager to know, if any explosion did 
take place, that one-half of his men were saved, because only one- 
half were in the pit at the time. Under the present plan the whole 
of the men were put in the pit together, and there tuey were sub- 
ject, for twelve hours together, to all those perils aud dangers 
which no manager, however safe and cautious, could prevent. He 
believed that any suggestions made to save the lives of the men 
would be most readily taken up by the owners and managers ; and 
it was a matter which he should like to see the Institute take into 
their serious consideration. 

Mr. Thos. Evans said that perhaps this discussion was somewhat 
out of place at the present meeting, but he should just like to say 
that the dreadful and lamentable sacrifices of life which occurred in 
the South Wales district did not occur altogether from explosions 
of gas. When those explosions happened they were unfortunately 
very terrible and very frightful; but from the statistics which he had 
kept during the last six years, he found that the largest number of 
deaths had occurred from falls of roof. During the year ending 
December last they had had two very frightful explosions—six 
explosions altogether in the year—and the total number of deaths 
thereby had been from 60 to 64—he was again speaking from 
memory—while the loss of life from falls of roof amounted to no 
less than 68 or 70. So that after all it was the great and terrible 
loss of life consequent upon the falls of roof which swelled up the 
rate of mortality so high. The only remedy for that was, of course, 
a proper and plentiful supply of timber, together with careful super- 
vision; and with regard to the explosions, good ventilation alone 
could remedy that. 

The subject then dropped; after which the Secretary read a paper 
on “ Coal Mining in Lancashire,” by Mr. Richard Horton Wynn, 
and one on “Drilling,” by Mr. Maynard, both of which were 
ordered to be printed, for discussion at the next meeting. ; 

This concluded the proceedirgs, after which the members di 
together, the President being in the chair, and Mr. G. Allen in the 
vice-chair. 


ved 


Trarric Recetwrs.—The trafic receipts of railways in the United 
Kingdom amounted, for the weck ending the 6th of February, ws 
11,146 miles, to £552,977, and for the corresponding week of last 
year, on 10,754 miles, to £499,816, showing au increase of 412 mues, 
and of £53,161 in the receipts, The gross receipts on the following 
fourteen railways amounted, in the aggregate, ou “71h miles, 4 
£442,051, and for the corresponding week of 1863, on 7,919 miler, 
to £400,149, showing an increase of 192 miles, and £41,902 14 
the receipts. The increase ou the Caledonian amounted to 
£1,501; on the Great Eastern to £2,444; on the Great “er 
and 


to £4,190; on the Great Southern aud Western to 
on the Great Western to £3,493; on the _Lancashire 
Yorkshire to £3,533; op the London and North-Western to 
£9,971; on the Loudon, Brighton, and South Coast to £696; ou 
the London and South-Western to £1,613; on the Manchester, 
Sheffield, and Liucolushire, to £1,867; on the Midland to pg 
on the North British to £870; ou the Nortu-Easteru to £0,590 5 re 
ou the South-Eastern to £937; total, £41,902. The goods an 
mineral traffic ou those lines amounted to £263,060, aud for - 
corresponding week of 1863 to £231,941, showing au inane 
£51,619. ‘The receipts for passengers, parcels, &c., a 
£178,451, against £168,208, showing an increase of £10,288. ~ 
traflic receipts on 63 other lines amounted, on 3,430 nin 
£110,226, aud for the corresponding week of last year, 08 ae 
miles, to £99,667, showing an iacrease of 220 miies aud of £1 ’ wd 
in the receipts. Lhe total receipts of the past week show # —_ 
of £10,939 as compared with those of the preceding week om 4 
the 30th of January, and, as compared with the corresponding wee 
of last year, a considerable increase iu the trade of the country. 
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JOHNSON AND BRAITHWAITE’S REVERSING 
LEVERS FOR LOCOMOTIVE ENGINES. 


Reverse levers, as at present fitted, are capable of being moved 
over a toothed segmental bar, and are armed with a “ fall’ or paul 
for taking into one or other of the teeth on the bar ; many incon- 
veniences attend this arrangement. This invention, by Messrs. 
Johnson and Braithwaite, of Peterborough, consists in the employ- 
ment of a plain segmental bar (by preference, circular in transverse 
section), and in fitting the lever with a collar or clip to embrace and 
clasp the said bar by friction. The lever is fitted with a wedge or 
other like appliance, in order to fix it and hold it stationary at any 
required point on the bar. On raising the wedge the lever may be 
sbifted and again fixed, as required. 

In the illustration is shown a screw instead of a wedge for 
causing the clip to bite and hold on to and to be released from the 


quadrant. 








Fig. 1 is a side and Fig. 2 an end elevation of a reversing lever 
constructed according to the invention. A is the quadrant, which 
isa circular bar of iron accurately turned and bent to the required 
radius. It is marked on the top in inches and half inches, taking 
the edge of the clip nearest the driver as the centre for each gear ; 
B, B, are brackets, which receive the ends of the quadrant, and are 
fastened by nuts to the same; C is the lever frame, to which the 
brackets B, B, are firmly bolted; D is a plate of angle iron by which 
the lever frame may be fastened to the foot plate or frame of the 
engine; E is the reversing lever, the lower end of which moves upon 
a pin a; F is the clip; G the joint or hinge of the clip; H 
is a treble-threaded screw, the inner end of which is rivetted 
to the body of the lever handle E, as shown on a larger scale 
in the detached sectional view, Fig. 3; I is a lever, the inner 
end of which terminates in a nut working on the screw H; when 
the nut moves inward on a screw it forces the upper end 


of the clip against the body of the lever handle, and the clip bites | 


on the quadrant A. When the nut is moved in the contrary direc- 
tion it frees the clip sufficiently to allow it to run freely over the 
quadrant. J is a spiral spring attached to the outer end of the lever 
1; K is a handle for loosening the clip F. Theclip F which en- 
circles the quadrant is formed partly by the lever itself hollowed out 
to receive the quadrant, and ~~ by a similarly shaped plate of 
metal working on the hinge G. _ By raising the lever I through the 
handle K, the clip is freed, and the reversing lever can be moved to 
any part of the quadrant, which, for the guidance of the driver, is, 
as before stated, divided into inches and half inches, to enable him 
to work expansively with the greatest accuracy. On ‘releasing the 
handle K the clip becomes securely fastened, the spring J pulling 
down to the end of the lever I, and causing the nut to move inwards 
on the screw H to make the clip F bite and hold on the quadrant. 
The reversing lever will remain immovable until the clip is released 
by means of the handle K, as before described. 





Komer Exriosiox.—A boiler explosion took place at Aberaman 
Ironworks, Aberdare, on Wednesday afternoon, at half-past three ; 
nine persons were killed and many injured. 

Snips tx Commission.—A statement made up to the 1st of Decem- 
ber last shows that at that date we had 157 sea-going ships in com- 
mission, all steamers—namely, 10 line-of-battle ships, 5 iron-cased 
ships, 44 frigates and corvettes, and 98 sloops, small vessels, and 
gunboats. ‘I'o these are to be added 44 harbour guard-ships, 
stationary ships, &c., 5 of them steamers, 18 surveying, troop, and 
store ships, all steamers ; and 43 tenders, 35 of them steam ; making 
the total fleet 262 in number. There are still to be added 11 guard- 
Ships of the coastguard, all steamers, and 63 tenders and cruisers, 
17 of them steamers; making the total fleet and coastguard, includ- 
ing cruisers, 336. This number is nine more than on the Ist 
December, 1862, but of sea-going ships the increase is only 2; for 
though there was 1 more iron-cased ship, and 6 more sloops, small 
vessels, and gunboats, there were 3 fewer line-of-battle ships, and 
2 fewer frigates or corvettes. 

PateNts.—It appears from some elaborate statistics compiled by 
Mr. G. Shane, of Birmingham, that the number of patents applied 
for in 1863 was 3,309, against 3,490 in 1862, 3,276 in 1861, 3,196 in 
1860, 3,000 in 1859, and 3,009 in 1858. These figures display a 
curious regularity in the efforts of the inventive talent of the 
country, Of the patents applied for last year 34 referred to 
sewing machines; 59 to wearing apparel and fastenings for the 
Same; 33 to dressing and finishing woollen cloth and other woollen 
fabries ; 108 to warping and weaving machinery ; 225 to balling, 
cleaning, and preparing cotton and other fibres: 20 to breaks, 
drags, and retarding apparatus; 20 to axlietrees and axle- 
boxes ; 30 to wheel carriages; 20 to rudders and steering apparatus ; 
32 to sheathing and preserving ships’ bottoms ; 75 to ship and boat 
building, ships’ fastenings, bolts, and pins; 50 to power obtained 
from undefined and sundry elements and sources ; 43 to furnaces, 
and furnace feeders saving fuel and consuming smoke ; 118 to rail- 
Ways, locomotive engines, and carriages; 47 to marine engines and 
propelling machinery; 82 to steam boilers and generators; 93 to 
‘team engines; 29 to anti-friction, composition, and arrangements ; 
53 to shot and projectiles, shot and powder cases, and fireworks ; 
~ to ordnance and gun carriages ; $2 to fire-arms ; 28 to locks, 
atches, and fastenings for doors; 31 to nails, bolts, screws, nuts, and 
— for machinery ; 21 to metallurgical operations; 46 to sawing, 
vaning, turning, and boring metals and wood; 38 to punching, 
eating, Stamping, carving, and ornamenting metals; 24 
a tinning, casting, and plating metals ; 26 for reaping and 
y ae. machines; 22 for thrashing, separating, winnowing, and 
wer ed grain, &c.; 32 for distilling apparatus ; 30 for pumps; 29 
45 gee and tubes for water, steam, and gas, and joints for ditto; 
moe cocks, taps, aud valves; 65 for lamps, lanterns, chandeliers, 
mr ne ;, 30 for the generation of gas; 39 for warming and 
fire es buildings, ships, carriages, &c.; 32 for stoves, grates, 
able pe and kitchen ranges; 58 for tunnels, bridges, arches, port- 
— other buildings ; 23 for letterpress printing machinery, 
aon 8 up and distributing type, &c. ; 20 for barometers, pressure 
neue Cmnometeve, and yee 0 ; 53 for telegraphs and mak- 
» ‘ere cables, &c.; 40 for working mines and raising minerals; 
sted me ucing and smelting ores; 33 for iron manufactures ; 25 for 

"| manufactures, &c, 





F. A. AND F. CALVERT’S COTTON GINS. 


TuEse improvements in machinery for burring wool are by 
Messrs. F. A. and F. Calvert, of Manchester, and relate principally 
to a modification of the machinery for which letters patent were 
granted to William Newton on the 15th March, 1841 (No. 8,879), 
and they consist in an improved arrang t and bination of a 
retaining roller, a burring cylinder, a revolving fluted guard, and a 
revolving brush for separating the burrs, seeds, motes, and other 
impurities from the fibres of wool or other fibrous substances ; also 
in an improved mode of constructing the retaining roller and 
burring cylinder. 

The improvements in machinery for cleaning and ginning cotton 
consist in making the teeth on the burring cylinder more open and 
coarser, 

The improvements in machinery for carding cotton and other 
fibrous substances consist in an improved mode of stripping the 
main cylinder and the top flats when they form an endless chain, as 
in those carding engines known as Evan Leigh’s patent. 

In the illustrations a is the feeding or retaining roller by which 
the wool or other fibrous substance is carried forward over a shell 6 
to the burring cylinder c. The shell d fits about one-fourth of the 
lower circumference of the roller a. The teeth of this roller a are 
punched on the periphery of steel plates, and may be varied in their 
form according to the fibrous substance to be operated upon. The 
plates fit on an axle, as shown in Fig. 2, and are kept at the requisite 
distance apart for the purpose hereafter explained. The roller a 
is driven intermittently by any suitable mechanisin for giving 
time to operate upon the fibres of the previous feed before the fresh 
portion is brought forward. The fibres thus brought forward to the 
action of the burring cylinder c are quickly combed from the teeth 
of the retaining roller a, and carried forward with the burrs, seeds, 
motes, and other foreign matters entangled with the fibres, and 
brought into contact with the revolving fluted guard roller d. The 
circumference of the burring cylinder c and guard roller d move in 
opposite directions, the guard roller beating and throwing back the 
foreign matters into the channels formed between the plates of 
the roller a. Directly behind the burring and guard rollers c and d 
is placed a receptacle h for receiving the finer portions of foreign 
matters thrown backwards by the action of the burring cylinder c. 
The larger portions of foreign matter are beaten back into the 








channels between the plates of the retaining roller a. The foreign 
matters are finally discharged when they are entirely freed from 
fibre through a gap between the burring cylinder c and the 
adjustable plate b' screwed or fastened to the shell 6, while the 
wool thus freed from foreign matter is carried forward to the wire- 
toothed brush e, and thrown out of the machine through the 
channel f on to a dusting cylinder of the ordinary construction, or 
it is disposed of in any other convenient manner. The peculiar 
construction of the burring cylinder c is shown in Fig. 3. The 
steel plates with teeth having concentric backs are kept at the 
requisite distance apart by discs made of any suitable metal ; the 
edges of the discs are bevelled off to allow the fibres to be caught 
by the teeth formed on the circular plates, and also to make a plain 
and, smooth surface, from which the foreign matters are combed 
and beaten off, and discharged as above described. In both the 
rollers a and ¢ the toothed plates and washers or discs between 
them are secured to their axles by screw nuts or wedges, and when 
any of the plates are worn or injured, by slackening the nuts or 
wedges the injured ones can be removed, and others put in their 
laces. 

‘ Instead of making the burring cylinder ¢ of toothed plates of 
steel, as described, they may be made with toothed wire, wound 
spirally in a groove cut in the roller, the toothed wire being held 
iu position by a suitably-formed binding wire. In doffing or strip- 
ping the burring cylinder by the wire brush e, the fibres are brought 
forward to the fixed adjustable comb g, which arrests the progress 
of the fibres, and allows the brush to strike out such small portions 
of foreign matter as may have escaped the guard. Thess small por- 
tions of foreign matter are thrown over the edge of the adjustable 
angle bar i, while the fibres are drawn in by the currents of air 
caused by the action of the brush, and discharged at /; as above 
described. 

These improvements in carding engines may be described without 
reference to the illustrations. ‘Yo an engine furnished with Evan 
Leigh's patent or other endless chain of top flats, the present 
patentees apply a small stripping roller for stripping the fibres from 
the surfaces of the said top flats, and delivering them to the action 
of the licker-in, which delivers them again to the main cylinder to 
be re-operated upon as before. The burring machine above 
described may be applied to carding engines. When thus applied 
the wire brush e becomes a self-acting stripper for the main 
cylinder. 


RAILWAYS ACROSS TIDAL ESTUARIES. 

ENGIn¥KERING science has within the last few years overcome many 
most formidable difliculties. A large proportion of the works which 
have been successfully carried into execution were considered, even 
by those who were thought best titted to express an opinion on the 
subject, alike absurd and impracticable. If obdurate material has 
been encountered in cuttings and tunnels, as in the early projects of 
the Manchester and Liverpool, and the Edinburgh and Glasgow 
lines—“ stuff” which could neither be cut, dug, uor blasted—im- 
proved implements and expedients have been contrived, before which 
all kinds of “stutf” have had to succumb. If lines have been 
wanted across what had been considered, practically, bottomless peat 
bogs, which had never hitherto been made to furnish a firm path for a 
* horse, cart, or even for a human step, where a foundation proper was 








not to be thought of, the engineer has accepted the situation and 
has done without a foundation; and so we have the floating road- 
way of George Stephenson across Chat Moss, carrying safely and 
pleasantly its thousands of tons of railway traffic. If economy of 
time in the conveyance of passengers and goods has required that a 
line should be carried over valley, river, or ravine, at a height never 
before dreamt of, for a roadway, and by a structure for which there 
was no precedent, the requirement has been boldly faced, and a 
structural precedent has been created, as in our “ high-level” bridges, 
by which railway trains travel safely in mid air, at the altitude of 
our church towers and pinnacles. In like manner, where lowness of 
headway or great width of span is necessary, wood, brick, and stone 
—the chief, if not the only materials, but a little while ago, in the 
builder’s catalogue—are discarded, and the engineer has resorted 
to that master material, “the soul of every other manufacture” — 
iron. 

Another important type of engineering difficulty, which is indi- 
cated by the title of this article, and which a dozen years since was 
universally pronounced an engineering impossibility—the constrac- 
tion of a roadway across the treacherous sands of our tidal estuaries 
—appears to have come especially in the way of one of our engineers 
of the day, Mr. James Brunlees, and to have been successfully 
encountered by that gentleman. Among the numerous railway pro- 
jects before the public are the Hoylake Railway Extension, and the 
Dumfriesshire and Cumberland (Solway) Junction Railway, to both 
of which Mr. Brunlees acts as engineer; a very proper association, 
we venture to think, on his part, and on the part of the promotors 
of these schemes, when we recall his successful execution of much 
more important works, presenting the same order of difficulties on the 
Ulverstone and Lancaster Railway, some ten years ago. The 
project of a railway across the Ulverstone Sands was not new, 
George Stephenson having recommended the construction of a line 
from Poulton to Humphrey Head in 1837; but his plan was not 
taken up by the capitalists to whom it was recommended. The 
plan of the Ulverstone and Lancaster Railway, as carried out, was 
entirely new, and, contrary to the prophecies of many of the wise 
men of the district, has been successful alike in its execution and 
in its results. The line traverses a distance of about eight miles 
of sands, which were beforetime constantly shifting in their channels, 
banks and hollows, with every turn of the tide. Hundreds of human 
beings, with scores of horses, and dozens of vehicles, had been known 
to those acquainted with the district to hve been lost in the 
attempts to cross the treacherous waste; and the project of making 
a railway across such an impracticable quagmire was considered an 
insane ‘* tempting of Providence.” The dangerous portion of the 
line including the estuaries of the rivers Kent and Leven, up which the 
tide comes not with a gentle flow as on an ordinary beach, but rushes 
with a wall of water of from two to four feet high and upwards, and 
at the rate of a fast-trotting horse. As the tide recedes, it scours out 
a new channel totally distinct from that in which the river flowed a 
few hours previous. What was a comparatively firm sand bank 
then, is water or puddle now. The railway had to be constructed, if 
at all, in spite of all this, and the unfinished works had to bear the 
attacks of the receding tides and the rivers’ current within, as well 
as the storms from seaward without. Every step in the works 
had therefore to be taken with the utmost care and forethought— 
and the care and forethought sufficed. The way had to be groped, 
as there was no precedent for the description of works undertaken, 
and new and untried expedients had to be resorted to. The borings 
reached nothing but sand at a depth, in some cases, of above 70ft.; 
but the sea walls and viaducts were, notwithstanding, executed 
satisfactorily. The navigation of the rivers is kept open by draw- 
bridges of a novel construction, designed by the engineer; the 
tramway of the opening portion being drawn lenathwars under the 
fixed beams of the adjoining part of the viaduct by a simple 
mechanical contrivance. 

The eddies, currents, changes, and treacherous nature of the 
Ulverstone Sands, with the extent of the works referred to, lead us 
to the conclusion that, whatever the commercial merits may be of 
the schemes named, their engineering difficulties will be very light 
in the hands of Mr. Brunlees. The Hoylake Extension Railway is 
a proposed extension of the Hoylake Railway obtained last session. 
It leaves Seacombe Ferry opposite Liverpool, and terminates at 
Hoylake, on the north coast of Cheshire. The line is about 6} miles 
long, and passes from Kirby across the estuary of the Dee to Mostyn, 
in Flintshire, where it forms a junction with the Chester and 
Holyhead Railway. It is also intended to be ted, by another 
proposed line, with the principal Welsh railways. The distance 
from shore to shore across the Dee is about five miles, and the works 
are intended to be of a similar character to those on the Ulverstone 
and Lancaster Railway already referred to—that is, by sea embank- 
ments and iron viaducts. The shallow parts, which are only 
covered at high water, and which are about 24 miles of the distance, 
will be embanked, the remainder, about 2} miles, which includes 
three river channels, is to be crossed by open viaducts; the super- 
structure, of wrought iron lattice girders, resting upon cast iron 
columns. The navigation of the Mostyn Deep will be provided for 
by an opening span similar to those on the Kent and Leven viaducts. 
The estimated cost is about £450,000. 

The other scheme referred to—the Dumfriesshire and Cumberland 
Junction—by which it is proposed to cross the famed Solway in the 
neighbourhood of Annan, is of smaller dimensions than the Hoylake 
Extension, and presents much slighter engineering ditficulties, we 
should say, than either it or the Ulverstone and Lancaster. The 
expectations of the inhabitants of Annan, judging from the local 
papers, are very high, and their excitement very lively concerning 
it; the existing railway companies are also watching its progress 
with interest, the more especially that its deposit money is paid, 
and its promoters evidently mean business. We can only hope that 
the scheme may prove commercially, in a local and general sense, a 
good one, and have no fear that if the promoters go forward, a high- 
way, safe and trustworthy, will be provided for them and the public, 
even across the “ grave” sands of the Solway.—Railway News. 








Tue Raiwway over THE Apennines.—In the course of a few 
mouths Central Italy will be placed in communication with the 
northern provinces of the Peninsula by a railway, which will enable 
travellers to proceed in a direct line from Turin to Florence, The 
branch line, which is to be shortly open to the public, will connect 
Bologna with Pistoja by crossing the Apennines in one of the steep- 
est chains of the ‘luscan mountains of that name. The line from 
Bologna to Pistoja was laid out by the Austrian Government pre- 
vious to the Italian campaign with a strategic view, and it will 
require many tunnels, viaducts, aud curves. The arrival of the 
French in Italy caused a great change, and both Bologna and 
Florence were annexed to the kingdom of Italy before the railway 
was commenced, The passage of the Apennines has afforded an 
opportunity to three distinguished engineers, MM. Siben, Protsch, 
and Necker, of demonstrating what difficulties may be overcome by 
science. When at the gates of Pistoja, in the magnificent valley of 
the Ombrone, one views the line ot the railway along the side of 
the mountain, it appears incredible that a railway train laden with 
travellers and baggage can ever descend what appears to be a preci- 
pice. The locomotive which is to perform the journey was con- 
structed by MM. Petiet a beugniot, and has four cylinders and twelve 
wheels. ‘The furnace possesses an enormous surface, being double 
that of the locomotives in general use. The weight of M. Petiet’s 
locomotive, with a supply ot 8,000 kilos. of water and 2,000 kilos, of 
coal, is only 59,700 kilos., and the load on each axle is at most 
10,700 kilos. ‘Ten locomotives have already been constructed on 
this system. They have been repeatedly tried during the last two 
months, and have been found to perform well. An experiment was 
made between Chauny and St. Gobain on the 21st of January with a 
train which carried 100 passengers and merchandise, altogether 
weighing 257,00 kilos. It is said that a company has proposed to 
the French Government to construct a railway over the Simplon on 
condition of receiving acertain grant. The company propose to 
employ locomotives on that road with four cylinders and twelve 
wheels, 





| 

















2 


THE ENGINEER. 


Fes. 19, 1864. 











THE DYNAMICAL THEORY OF HEAT. 
(From the North British Review). 


Vartovs considerations appear to render it desirable that we 
should attempt to give « = ar account of modern discovery with 
regard to the nature, anc the mode of action, of heat. And it will 
be peculiarly gratifying to our readers to find that to this country, 
which has so far outstripped the rest of the world in the develop- 
ment and use of machines in which heat is the motive power, is also 
mainly due the credit of having produced those philosophers who 
have {raced to its origin the vast mechanical effect which is every- 
where derived from the combustion of coal through the agency of 
the steam or the air engine. The only popular treatises on this 
important subject, with which we are acquainted, are indicated 
below*, and will be examined briefly towards the close of the article. 

What is Heat? — We have no wish to stupify our readers 
with the metaphysical arguments on this question, which, in 
countless heaps, encumber the shelves of medi@val libraries ; 
nor do we think that if we had ourselves attempted their perusal, 
we should now be able, with a clear head and unpuzzled mind, 
to sit down to our work. From the earliest times man’s appre- 
bension of the connections and bearings of natural phenomena has 
been rendered uncertain and imperfect by his wilfully ignoring the 
great fact that natural hilosophy is an experimental, and not an 
intuitive, science. No iort reasoning can conduct us definitely 
to a single physical truth, and what has been called the principle of 
sufficient reason has led to numberless mistakes in science of the 
most pernicious character. Hence it matters not to us what Aristotle 
or Bacon may have laid down, Locke and Descartes imagined, or 
Leibnitz stolen, with regard to the nature of heat. Locke, it is true, 
was correct in his results, so far at least as our present information 
enables us to judge, but his method will not bear a moment's 
scrutiny. Let metaphysicians keep to their proper speculations 
about mind and thought, where they are, at all events, safe from 
being proved to be in the wrong, however extravagant their conclu- 
sions may appear to the less presumptuous, and therefore (if on no 
other account) less fallible, student of the laws of matter. 

We sball not waste much time in a preliminary sketch of the 
early history of our subject. It might, perhaps, be made very 
attractive, but the materials for it have not yet, to our know- 
ledge, been collected. The rapid march of modern discovery 
renders it not only useless, but destructive to the progress of the 
natural philosopher to endeavour to explore the beginnings of his 
science. While he gropes about, ee the source, his contempo- 
raries are borne, with ever-increasing swiftness, along the broadening 
and deepening current of the river, to the “ great ocean of truth 
which lies unexplored before them.” 

In the physical world we are cognisant of but four elemen- 
tary or primordial ideas besides the inevitable time and space. 
They are matter, force, position, and motion. Of these, motion 
is simple change of position; and force is recognised as the 
agent in every change of motion. ‘Till we know what the ulti- 
mate nature of matter is, it will be premature to speculate as to 
the ultimate natura of force; though we have reason to believe 
that it depends upon the diffusion of highly attenuated matter 
throughout space. But, keeping to the four elementary ideas above, 
it is evident that to one or other of these every distinct physical con- 
ception must be referred. To which does heat belong? The old 
notions of heat were that it was matter; or, according to some 
philosophers, force. It 1. only within about a ceutury that proofs 
have been gradually arri. d at that sensible or thermometric heat 
consists of motion; while the so-cailed “ latent heat” of Black may 
possibly not be heat at al., but may consist of position. ‘hese are 
startling statements as we ). ve made them, but they will be fully 
explained, and, to some — ient, developed, in the course of the 
article, 

Thus it appears that of the four available hypotheses as to the 
nature of heat the two necessarily erroneous ones have, till lately, 
been almost universally adopted. So much for the trustworthiness 
of the yom Nar treatment of a physical question. Such a lesson 
should never be lost sight of ; so deserved and so complete a refuta- 
tion of the sophistical nonsense of the schoolmen, and so valuable 
a warning to the natural philosopher who is disposed to @ priori 
argument as more dignified and less laborious than experiment, 
can scarcely occur again. Even the despised perpetual-motionist 
has more reason on his side than the metaphysical pretender 
to discovery of the laws of nature; he, to his cost—but to his 
credit also—appeals to experiment to test the validity of his 
principle ; but the or intellect of his rival scorns such peddling 
with apparatus, to it all truth is intuitive; nay more, what it 
cannot comprehend cannot be truth. But the days of its authority 
have nearly expired—luckily for human progress. 

When heat was considered to be matter, under the name of 
caloric, it was regarded of course as uncreatable and indestruct- 
ible by any process at the command of man. And we cheerfully 
allow that many very plausible explanations of curious ptysical 
phenomena were arrived at by the labour and genuity of the parti- 
sans of this theory. Thus it was natural to suppose that when 
caloric entered a body, or rather combined with it, the body 
should in general expand; and even when heating produced con- 
traction there were analogies, quite sufficient to bear out the 
theory, supplied by such mixtures or alloys as alcohol and 
water, or copper and tin; where the bulk of the compound is 
considerably less than the sum of the bulks of the components. 
Conduction of heat, or transference of caloric from one body to 
another, or from part to part of the same body, also presented 
no difficulty. So it was with the experiments which led to 
what was called (from the principles of this theory) the specific 
heat of bodies ; it had merely to be assumed that different bodies 
required different proportions of caloric to be mixed with them 
to produce equal effects in the form of change of temperature. Thus, 
the specific heat of water being called 1, that of mercury is ‘033, i.e. 
a pound of water requires 30 times more caloric to be mixed with it 
to produce a given change of temperature (measured by the tiuermo- 
meter) thana pound of mercury. The fact that in heating ice no rise 
of temperature is observed, however much heat may have been applied, 
until the whole of the ice is melted—and similar phenomena observed 
in every case of melting of liquefaction, as well as in boiling or 
vaporisation—led Black to propound the doctrine oi latent heat. he 
fundamental ideas of this doctrine, that water differs from ice at the 
same temperature simply by the admixture of a definite equivalent 
of caloric ; that the steam which escapes from boiling water, though 
showing the same temperature to the thermometer, contains a vastly 
greater amount of caloric; and similar ideas for all similar cases, 
were thus easily and directly reduced to the caloric theory. ‘lhe 
additional quantity of caloric in such cases was supposed simply to 
change the molecular state of the body, without altering its tem- 
perature: hence the name. In all this there need be no hesitation, 
so far as we can see, in pronouncing the explanations given by the 
material theory of heat quite satistactory, although in many cases 
they are certainly cumbrous, and difficult of application. 

Bat another class of common phenomena afforded no such easy 
application of the theory, namely, the development of heat by 
friction or concussion; and it must be allowed that many of the 
warmest supporters of the caloric hypothesis frankly admitted 
that their explanations of these effects were not quiie satisfac- 
tory. The general tendency of these explanations was towards 
assuming a change in the capacity for caloric to be produced 
by the disintegration caused by friction or by the compres- 
sion caused by impact — though it was excessively ditticult 
to see how two such opposite processes could each produce a 
diminution of the capacity. And although the difficulty is lessened 
by considering a change in both capacity and latent heat to be pro- 
duced by attrition or condensation, it is by no means removed. 


The mischievous consequences of long persistence in a faise theory 
were perhaps never better exemplified than in the case of this sup- 


* “Exposé de la Théorie Mécanique de la Chaleur. Par M. VERDBT, 
Paris, Hachette et Cie. 1883. *‘* Heat considered as a Mode of Motion.” By 
JouN TYNDALL, F.R.S., etc, London, Longmans, 1863. 





posed materiality of heat ; for socompletely were the scientific men 
of last century imbued with it, that when Davy gave a conclusive proof 
of the actual creation of heat in a very simple experiment, his conse- 
quent argument against the materiality of heat (or the existence of 
caloric) attracted little attention and was treated by many of those who 
condescended to notice itas a wild and extravagant speculation. It 
is certain that even Davy himself was led astray in his argument, 
by using the hypothesis of change of capacity as the basis of his 
reasoning, and that he might have been met successfully by any able 
Dalorist who, though maintaining the materiality of heat, might have 
been willing to throw overboard one or two of the less essential 
tenets of his school of philosophers. 

But Davy’s experiment, rightly viewed, is completely decisive of 
the question; and, in spite of the imperfection of his reasoning 
from it (due entirely to the prevailing sophisms of the Calorists), 
was perfectly satisfactory to himself. He developed, in a singularly 
brief and lucid form, the fundamental principles of the true theory, in 
a tract, forming part of the ‘ Contributions to Physical and Medical 
Knowledge, principally from the West of England, collected by 
Thomas Beddoes, M.D.,” published at Bristol in 1799. 

Davy commenced by causing two pieces of ice to rub against 
each other, until both were almost entirely melted by the friction. 
Here water considerably above the freezing point was produced, 
and as the capacity of ice for heat was known to be less than that of 
water, it followed at once from this experiment that the ice 
contained more caloric after being melted than before, because— 
(1.) Its temperature was raised, and its cajacity for heat in- 
creased; (2.) It had, in addition, the latent heat of fusion. 
Unless, then, it had drawn caloric from surrounding bodies 
there must have been creation of caloric, a result perfectly 
inadmissible to supporters of the material theory. ‘l'o show that 
no heat was abstracted from surrounding bodies, he proceeded 
to cause two pieces of metal to rub against each other by means 
of clockwork, the whole apparatus being placed on a block of ice, 
which had some unfrozen water in a canal on its surface, and en- 
closed in a very perfect vacuum, produced by the now well-known 
application of carbonic acid gas and caustic potash. Here again 
heat was developed by the friction, but it did not come from the 
ice (for the water in contact with it was not frozen), nor from sur- 
rounding bodies (for in this case it must have passed through and 
melted the ice, but the ice remained unaltered). Irom these perfectly 
conclusive experiments Davy proceeds thus:— 

“ Heat, then, or that power which preveuts the actual contact of 
the corpuscles of bodies, and which is the cause of our peculiar sen- 
sations of heat and cold, may be defined a peculiar motion, probably 
a vibration, of the corpuscles of bodies, tending to separate them. 
It may with propriety be called the repulsive motion.” 

“ Bodies exist in different states, aud these states depend on the 
differences of the action of attraction, and of the repulsive power, on 
their corpuscles, or, in other words, on their different quantities of 
attractionsand repulsion.” 

Let us here remark, incidentally, whatan immense simplification 
is at once introduced into our conception of the laws which regulate 
the intermolecular forces in bodies. Davy, by a single sentence or 
two, thus demolished for ever the ingeniously unnatural speculations 
of Boscovich and his school, whorepresented the law of the force 
exerted by one molecule, or particle of a body on another, by a most 
complex alternation of attractions and repulsions, succeeding each 
other as the distance between the two was gradually diminished, a 
law so inconsistent with the simplicity of that of gravitation as to 
lead us to wonder that it was ever seriously propounded. 

Davy, in fact, makes this very application, and illustrates the 
effect of the repulsive motion in balancing the attraction of cohesion 
in bodies by the very apt comparison of the orbital motion of a 
planet preventing its being drawn nearer to the sun. We shall not 
attempt to follow his further development of this discovery, where 
he falls into an ingenious mistake in consequence of his belief in the 
corpuscular theory of light. It has nothing to do with our subject ; 
yet, though known to be erroneous, it is worthy of its author. 

‘he rest of this short tract, so far as it relates to heat, is con- 
cerned with the laws of communication of heat, which he shows to 
be quite analogous to those of the communication of motion. It was 
not however, so far as we know, till 1812 that Davy distinctly laid 
down, in a perfectly comprehensive form, the law of the phenomenon. 
In his “ Chemical Philosophy,” published in that year, be enunciates 
the following perfectly detinite and most importaut proposition :— 

“The immediate cause of the phenomenon of heat, then, is 
motion, and the laws of its communication are precisely the 
same as the laws of the communication of motion.” ‘lhe immense 
consequences of this statement we sha!l presently consider, after we 
have briefly described the labours of a contemporary of Davy, who 
almost succeeded in 1798 in demonstrating the immateriality of heat, 
but whose work is especially valuable as containing the first recorded 
approximation to the measurement of heat in terms of ordinary 
mechanical units, which, singularly enough, does not appear to have 
been attempted by Davy. 

In the * Philosophical Transactions” for the last-named year 
there is a most instructive paper by Count Rumford, entitled * Au 
Inquiry concerning the Source of Heat which is excited by Fric- 
tiou.” The author’s experiments were made at Munich while 
he superintended the boring of cannon in the Arsenal; indeed, he 
remarks that “very interesting philosophical experiments may 
often be made, almost without trouble or expense, by means of 
machinery contrived for the mere mechanical purposes of the arts 
aud manufactures.” He was struck with the very great heat 
developed by the friction or attrition of the steel borer on the brass 
casting; and especially, in comparing it with the very small quan- 
tity of chips or powder removed from the metal, justly observing 
that it was inconceivable that a mere change of the capacity for heat 
in so small a relative quantity of brass could develope heat sufficient 
in some cases to boil a large quantity of water. 

“In reasoning on this subject,” he says, ‘ we must not forget to 
consider that most remarkable circumstance, that the source of the 
heat generated by friction in these experiments ,appeared evidently 
to be inexhaustible.” 

“It is hardly necessary to add that anything which any insulated 
body, or system of bodies, can continue to furnish without limita- 
tion, cannot possibly be a material substance, and it appears to me to 
be extremely difficult, if not quite impossible, to form any distinct 
idea of anything capable of being excited, and communicated in the 
manner that heat was excited and communicated in these experi- 
ments, except it be motion.’ 

We shall have occasion again, more than once, to make valuable 
extracts from this extremely lucid and philosophiaal paper; mean- 
while we may merely observe that Rumford has poiuted out other 
methods to be employed in determining the amount of heat pro- 
duced by the expenditure of mechanical power, iustanciug particu- 
larly the agitation of water or other liquids, as ia churning. 

It may be well to pause for a moment at this stage, and carefully 
consider to what extent the true theory of heat had really beeu 
advanced about the commencement of the present century. And it 
is easy to see from the preceding pages that the following important 
facts were then completely acquired to science :— 

I. That heat is motion; or, rather, in strict modern phraseo- 
logy, energy. 

II. That the laws of its communication are the same as those of 
the communication of motion (or energy). 

IIL. Hence, that the laws of the communication of heat are those 
laid down by Newton with such expressive brevity in the 
Scholium to his Third Law of Motion. : 

IV. Hence, that heat has a detinite mechanical value, and may 

converted into mechanical effect, and vice rersd. 

V. That the determination of the accurate value of the mechani- 
cal equivalent of a given amouut of heat is a question to 
be resvived by experiment. 

VI. That Rumford had obtained an approximation (a pretty close 
one, as we now know) to the value of this equivalent. 

VII. That this equivalent may be determined by expending 
work in the boring or friction of solids, or in agitating 
liquids, 














For the benefit of such of our readers as may not have read 
the elements of mechanics, it will be useful to give a few ex- 
planations of some of the preceding statements, especially with 
the view of showing their logical sequence. I. and II. are 
simply Davy’s own expression of his experimental conclusion, 
As to III. Newton shows, though not in precisely the same 
words, that when work is expended solely in setting a body in 
motion, the energy of the motion is the measure of the work ex- 
pended. Work is here used in the ordinary engineering sense of so 
many “ foot-pounds,” #.e., so many pounds raised one foot. From 
this it follows that the sensible heat present in a body is really a 
certain definite amount of energy of motion, which is equivalent to 
a certain definite amount of mechanical effect or work. This is 
statement IV. With reference to VI., which is the only other 
requiring explanation, it is easily calculated, from the data of one of 
Rumford’s experiments (viz., that the work of one horse for 2h, 
30min, raised, by 180 deg. Fab., the temperature of a mass equiva- 
lent in capacity for heat to 26°58 lb. of water), that it requires 
about 940 foot-pounds of work to be expended to raise the teinperas 
ture of a pound of water 1 deg. Fah. We have somewhat 
altered the result first deducted by Joule from this experi- 
ment ; for we have used 30,000 instead of 33,000 foot-pounds 
per minute as the value of a horse-power — the latter, or 
Wait'’s estimate, being now allowed to be too great. No 
account was taken of the heat lost by radiation, which must have 
been considerable from the high temperature produced, aud the 
duration of the experiment; so tbat, as Rumford himself noticed 
this value must be too high. We now know that it is about 20 per 
cent. too great; still it is a most remarkable result. 

It does not follow that, if the chief fuudamental laws and 
principles of science are known, the development of them is 
an easy matter. Take, for instance, the law of gravitation. It 
is scarcely possible to conceive a simpler expression than this 
for the mutual action of two particles; yet, even for the simplest 
possible application, the motion of one particle about another, 
the numerical details are very troublesome; and when we have 
three mutually attracting particles, the problem (so far as exact 
solution is concerned) completely trauscends the power of known 
mathematical processes. It is, of course, infinitely more formidabie 
when we consider the mutual action of the particles of a body; 
aud without the aid of hypotheses, suggested by experiment, such 
a case would be incapable of even approximate treatment. Thus 
we are prepared to find that, for the practical application of the 
above facts regarding heat, hypotheses (of a kind suggested by 
experiment) will always be required until we know the na- 





| ture of matter, and have immensely improved our mathematical 





methods. 

For a considerable portion of the present century Davy’s disco- 
veries about heat were neglected, or only casually mentioned ; 
but this was of comparatively little consequence, as their early re- 
ception might have kept back, for a time, tue grand developments 
which we have next tv mention—immense strides in the theoretical 
and mathematical treatment of the subject, and, to a great extent, 
independent of the nature of heat. These are due to Fourier and 
Carnot, and it may be well said that it is, in great part, attributable 
to their remarkable works that the true theory of heat, when revived 
some tweuty, years ago, received so rapidly its present enormous 
development. 

Fourier’s “ Traite de la Chaleur ” composed before 1812, is one of 
the most exquisite mathematical works ever written, abounding 
in novel processes of the highest originality as well as practical 
utility. It is devoted solely (so far as its physical applications 
are concerned) to the problems of the conduction and radiation 
of heat. Whatever may eventually be found to ba the true laws 
of conduction and radiation, Fourier gives the means of cvom- 
pletely solving any problem involving these processes only, aud 
applies his methods to various cases of the highest interest. He 
works out in detail these important cases with the particular 
assumption that the flux of heat is proportional to the difference 
of temperature of two bodies or contiguous parts of one body. It is 
only very recertly indeed that Forbes has shown that the conductivity 
of a body for heat diminishes as its temperature increases; and thus 
that the details of Fourier’s solutions are not strictly accurate when 
great differences of temperature are involved. But, besides the fact 
that Fourier has shown bow to adapt his methods to any experi- 
mental data, the solutions he has given are approximate enough for 
application to many of the most interesting cases, such as the secular 
covling of the earth, underground temperature as depending on solar 
radiations, &c. By this publication Fourier has reduced the treat- 
ment of any question involving transference of heat by conduction 
or radiation to a perfectly detinite form; and must, therefore, 
stand in the history of the subject as one of its greatest promoters. 

Very different in form and object from the systematic treatise 
of Fourier is the profound and valuable work of Carnot, pub- 
lished in 1824.* The author endeavours to determine how it is 
that heat produces mechanical effect; and, though some of his as- 
sumptions are not correct, be investigates the question in an 
exceedingly able and instructive manner. Starting with a correct 
principle, which, obvious as it is, has been sadly neglected by 
mauy later writers, he is led into error by assuming the materiality 
of heat. But, with true philosophical caution, he avoids com- 
mitting himself to this hypothesis, though he makes it the foundation 
of his attempt to discover bow work is produced from heat. He 
says— 

“If a body, after having experienced a certain number of trans- 
formations, be brought identically to its primitive physical state as to 
density, temperature, and molecular constitution, it must contain the 
same quantity of heat as that which it initially possessed ; or, in other 
words, the quantities of heat lost by the body uuder one set of opera- 
tions are precisely compensated by those which are absorbed in the 
others. ‘This fact has uever been doubted ; it has, at first, been ad- 
mitted without reflection, and afterwards verified, in many cases, by 
calorimetrical experiments. To deny it would be tooverturn the whole 
theory of heat, in which it is the fundamental principle. 1t must 
be admitted, however, that the chief foundations on which the 
theory of heat rests would require a most attentive examiuation. 
Several experimental facts appear nearly inexplicable in the actual 
state of this theory.” : 

This fundamental principle of Carnot is still evidentally axio- 
matic, as we know of uo case in which heat can be commuuicated to 
a body, or abstracted from it, without altering its temperature, 
its volume, its form, or its molecular constitution. In fact, 1t 18 
entirely upon our coufidence in the accuracy of this idea that our 
means of measuring temperature by thermometers depend. If we 
had not, for instance, experimental proof that a mass of mercury 
has always the same volume at the same temperature, our mercurial 
thermometers, supposing glass to be perfect in this respect, wow 
be worse than useless,—they might be deceptive. : 

Thus, from Carnot’s point of view, it is evident that the motive 
power of heat depends upon its being transferred from one body to 
another through the medium by whose change of volume or form 
the external mechanical effect is produced, as this medium 1s SUp- 
posed to remain at the end of the operation in precisely the sawe 
state as at the commencement. Thus tor the production of mechani- 
cal effect, we are to look to the successive communication of heat to, 
and abstraction of heat from, the particular medium employed ; and 
to illustrate this it is natural to consider the steam engine as the most 
stupendous practical application of the principle. ? 

Carnot’s reasoning may easily be made intelligible without mathe- 
matical details. In the simple case we shall take, all that 18 attempted 
is to show that in the ascent of the piston inthe cylinder more wor 
is done against external forces thau is required to be done by them 
to produce the descent and restore the piston to its first position. 
Aud in order that Carnot’s axiom may be applied with strictness, 
and yet with simplicity, it is better to consider a hypothetical than 
the actual case, 8 

Suppose we have two bodies, A and B, whose temperatures, © 





* We are indebted for our knowledge of Carnot to an excellent eye 
‘* An Account of Carnot’s Theory of the Motive Power of Heat, &c.,” bY 
W. Thomson, Trans. R.S.E., 1849. 
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and T, are maintained uniform, A being the warmer body, and sup- 
pose we have a stand, C, which is a non-conductor of heat. Let 
the sides of the —— and the piston be also non-conductors, but 
let the bottom of the cylinder be a perfect conductor ; and let the 
cylinder contain a little water, nearly touching the piston when 
pushed down. Set the cylinder on A; then the water will at once 
acquire the temperature S, and steam at the same temperature will 
be formed, so that a certain pressure must be exerted to prevent the 
piston from rising. We shall take this condition as our starting 
point for the cycle of operations. 

1st. Allow the piston to rise gradually; work is done by the 
pressure of ‘the steam which goes on increasing in quantity as the 
piston rises, so as always to be at the same temperature and pressure. 
‘And heat is abstracted from A, namely, the latent heat of the steam 
formed during the operation. 

2nd. Place the cylinder on C, and allow the steam to raise the 

jston farther. More work is done, more steam is formed, 
= the temperature sinks on account of the latent heat required for 
the formation of the new steam. Allow this process to go on till 
the temperature falls to T, the temperature of the body B. 

8rd. Now place the cylinder on B ; there is, of course, no 
transfer of heat. But if we now press down the piston, we do 
work upon the contents of the cylinder, steam is liquefied, and 
the latent heat developed is at once absorbed by B. Carry on 
this process till the amount of heat given to B is exactly equal to 
that taken from A in the first operation, and place the cylinder on 
the non-conductor C. The temperature of the contents is now ‘I’, 
and the amount of caloric in them is precisely the same as before the 
first operation. 

4th. Press down the piston farther, till it occupies the same position 
as before the first operation ; additional work is done on the contents 
of the cylinder, a farther amount of steam is liquefied, and the tem- 
perature rises. 

Moreover, it rises to S exactly, by the fundamental axiom, be- 
cause the volume occupied by the water and steam is the same 
as before the first operation, and the quantity of caloric they 
contain is also the same—as much having been abstracted in the 
third operation as was communicated in the first—while in the 
second and fourth operations the contents of the cylinder neither 
gain nor lose caloric, as they are surrounded by non-conductors. 

(To be continued ) 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


SAFETY LOCOMOTIVES FOR SHARP CURVES, 

Siz,—In your leading article on “ Locomotives for Curved Lines,” 
which appears in your impression of Feb. 12th, you remark— 

“It is uot for us to say whether Mr. Adams was aware of Mr. 
Strong’s scheme when he patented his invention.” 

It, therefore, is incumbent on metosay that I had neverseen or heard 
of Mr. Strong's plan till after the engine was built on the St. Helen’s 
line, and Mr. Strong had claimed the invention by a letter to the 
Times. It was Mr. Cross who first called my attention to it at St. 
Helen’s, and a copy of the Artizan was sent for to London. On 
examining the plan, one of the foremen remarked, “ That is in 
straight lines like the mistake our pattern-maker made in the axle- 
box at first, and found it would not work.” 

It is quite clear that Mr. Strong, in common, doubtless, with 
many others, had an idea that an angular movement of the leading 
axles would be an advantage; but he appears to labour, also, 
under the mistaken idea that he was singular in his perceptions, 
and that Mr. Cross had merely taken advantage of his promul- 
gated thoughts. Jt is an axiom that all English subjects are 
bound to know all the laws of England, or to take the conse- 
quences of breaking them; but it does not follow that all inventors 
are bound to know all the schemes that may be proposed. or to 
read all the Artizans that may be published. Mr. Strong 
probably never heard of me, even by name, yet there are 
engineers who know me, and know that, so early as the year 
1837, and frequently since, there are recorded ideas of mine on 
the same subject, and that I proposed a system of “ vertebrated 
railway trains,” for the purpose of placing each axle on the 
radius of the curves the train might be traversing, published in 
a work of mine on “Pleasure Carriages” before even the 
invention of the “ bogy truck.” It was a marvel to me that 
engines and carriages should be so constructed as to be only 
capable of moving on a right line, the theory of which right 
line was a pure fiction, no such line existing. In season and out 
of season have I laboured to demonstrate this, and have sug- 
gested many plans to obviate the difficulty. 

I sent a sketch of my plan to Mr. Cross in 1861—a tank engine, 
with four central driving wheels, or rather, two drivers and two 
coupled, and a pair of radial wheels at each end. Some months 
after Mr. Cross wrote me to the effect that he had not forgotten it, 
but pondered it over thoroughly, had had a model made and tried, 
had given orders for the working drawings to be put in hand, and 
Was —- of success. The result has justified the judgment of 

r. Cross. 

Au inventor dealing with railway questions is in a totally 
different position to an inventor dealing in articles purchased by 
the general public, ‘The former commonly works through railway 
officials, and if he cannot demonstrate a new theory to the satisfac- 
tion of some one or other of them he may as well leave off inventing. 
But Mr. Strong laboured under no such difficulty. He was, 
and is, himself a railway official — locomotive superintendent 
—and, like the Roman centurion, he can say to one, “Go! and he 
goeth; and to another, Come! and he cometh.” Why, then, did not 
Mir. Strong himself put his plan in practice? Had he no faith in 
it? or was he refused permission by his employers, the directors? or 
did he try it and find that it would not answer, and so abandon it ? 
It is evident that railway authorities did not believe in it from the 
Artizan description, or it would not have lain in abeyance for a 

riod of six years without any further attempts on the part of 

fr. Strong to promulgate it till a successful mechanical result had 
been achieved by others ; and now that he is beaten in his assault 
on Euclid—the assertion that a tangent is the equivalent of a curve 
—he brings forth a new plan by putting in a curve elsewhere ina 
mode to render the engine unsafe. 
., Supposing Mr. Strong’s plan to have been practicable, what does 
ame to? According to his own statement in the Artizan just 

If an inch lateral play to right and left in the horn plates, equal, 

© Says, toa curve of 10 chains radius; and this, I presume, with the 
ordinary short engine, 12ft. to 16ft. wheel base. A loose fit of the 
a a on the horn plates would accomplish the curve with 
foe t angles instead of “acute” angles. Mr. Cross’s engine is adapted 
a of two chains, or less, requiring a lateral movement of 

_ to din. each way in the horn plates. This, with a wheel 

is of 22ft., the engine being devoid of a separate tender, will really 

Fae with the use of a large turntable by the substitution of a 
f Tp-curved siding, and this with the facility of carrying water and 
uel for sixty miles. 

, “here are other points in Mr. Strong’s diagram denoting imprac- 
wey which practical men will Sanillby detect, and, yao 4 the 
nae, 5 do not think that “railway engineers” will be very 
design.” to make good their free and unrestricted rights to use the 
Ps. considered a great discovery when the first “turning car- 
po tll used in England—I think in the time of Elizabeth—for 
Peer a It was reserved for railways to go back to the 
stenighe o 9 old Romans, who, having no turning carriages, made 

hee thee 8 over hill and dale, to prevent the need of turning. 

with a and other lines had the same straight 
_* to the addition of a nearly horizontal line, for 


, Teasons as the Romans, that they had no “turning 
tive oe The entry into towns and cities now impera- 
Y demands “turning carriages,” and the action of turning 
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has to be accomplished by the rails instead of the pole and horses. 
The “ bogy” does this imperfectly, with a multiplication of wheels 
of lessened diameter and additional frames. The Bissell truck does 
it more perfectly by the substitution of a back pivot for a central | 
one—called in road wagons a “ back lock”—but still encumbered | 
with an additional frameand expensive centreings, limited in wheel 
diameter, and not adapted for both ends of the engine. The radius 
system of wheels and boxes accomplishes all that is required, without 
any extra framing, and without the need of reducing the wheel 
diameters, and with equal facility at both ends. On this system 
engines and trains may be made to work curves of one chain radius, 
and yet travel steadily on straight lines. 

I think this matter is a strong argument in favour of patents. 
Had Mr. Strong with his idea set about a patent it is probable that 
he would have discovered his errors, and put forth a practicabie plan 
with the errors eliminated. As it was, he cast his bread upon the 
waters, and the profession thought it to be “ chaff.” I worked at 
mine to develope a true principle, and, with the aid of Mr. Cross, the 
mental theory became a bodily fact. Had I not patented it the 
chances are that it would have been largely used after the 
successfnl rivals, and I must have been contented with a disputed 
claim as a reward for my labour, as in the case of the link-motion 
which has no name belonging to it, though it must have had an 
inventor. 

After advocating the principle of curvilinear movement for nearly 
thirty years, and certainly twenty years before Mr. Strong published 
his ideas in the Art:zan, | think the railway profession will scarcely 
grudge me the successful issue. W. Brivces Apams. 

Feb. 15, 1864. 

P.S.—The question between the tangent and the curve involves 
far more important considerations than Mr. Strong has yet dealt with, 
9 — I may illustrate in some future communication.— 

yy. B.A, 





Sm,—Your leading article in last week’s number on this subject 
will not save Mr. Bridges Adams’ patent. It is but as a straw toa 
drowning man; for, when all is summed up that has been brought 
forward, with an endeavour to upset my design, what does it 
amount to ?—the one-sixteenth of an inch of clearance to the axle 
bush in box—a matter of mere workshop detail. With equal jus- 
tice it might have been said, an oil hole not having been shown in 
axle bush makes the design av impracticability; next then, an oil 
groove not being shown to carry the oil along the journal, again 
makes the design an impracticability. Indeed, there is no end to 
the frivolous objections that can be raised when there is a wish to 
do so. But that there was no omission on my part as to provision 
being made for the slight movement of the bush 1n box, I must refer 
you to the Artizan. You will there see the axle bush shown, with 
the crown of bush a broad, flat surface, and a centre pivot, for the 
bush to work on; and in both the drawings I sent to the Artizan 
and to Tue Enoreer, I showed the one-sixteenth of clearance 
for the axle bush; but, as the design is engraved toa scale of one- 
sixteenth of full size, at this reduced scale it becamethe;},th part of an 
inch, which it is hardly possible to show, but which | dia show by 
two lines; but the engravers to the Artizan and Tue Enoineer both 
omitted the double line, and showed the two lines as one line—an 
excusable omission, as every one will allow at this reduced scale. 
It is to be regretted that, alter all, your able advocacy of Mr. B. 
Adams’ designs, you are left without even the s},th part of an inch 
to base your advocacy upon. 

You say, speaking of my design, “He now sends us a drawing, 
which we have engraved, and which shows not the thing designed 
in 1857, but an amended plan, whereby the axle may adjust itself to 
the line.” Will you please say in where the difference is, for after a 
careful comparison I cannot detect it. 

You again say, “It is hardly possible he could have tried 
it.” It so happens I did try it, and 1 can assure you nothing can 
work more freely and accurately than my self-adjusting axle does, 
and to show how engineers’ opinions may differ, those who have 
discussed the subject with me raised as an objection that my axle 
box would move too freely, and that the oscillation of an engine on 
a straight line at a high speed would cause a movement in the axle 
box when there should be no movement; and to overcome this 
imaginary evil I had to show that this might be overcome by a steel 
or india-rubber spring, pressing hard against the ends of the axle 
boxes, admitting of no movement but the forced movement when 
passing round a curve. 

You next say the slight movement of the bushes would crush the 





angular wedges of them, seemingly not aware that ample pro- | 
vision is made for all this in the broad wearing surface of the crown 
of axle bush, and the centre pivot in which it works. This pivot may 
be any size and strength the box will admit of, and of any material, 
from soft brass to hardened steel, which last would out-live the 
engine. Your objection again on this point fails. 

Mr. B. Adams has not a vestige of right to the claim of being the 
inventor of the self-adjusting axle. His warmest friend can only give 
him the claim to the curved surface of guide blocks—a valueless 
claim, which no one is likely to dispute. 

I trust your readers, as engineers, will not allow themselves to be 
talked out of their rights to the free and unrestricted use of the self- 
adjusting axle in its best form of construction. Epw. Strona. 

Caledonian Kailway, Carstairs, 17th February, 1864. 


[Mr. Strong’s amended sketch of his axle box, as sent to usa 
week ago, was, as he says, incorrectly reproduced in our wood 
engraving. We give a cor- 
rected sketch of one of his 
boxes herewith. Whatever 
he now proposes does not, | 
however, affect what was 
first published in the Artizan | 
as his plan. That plan was | 
impracticable, and it does | 
not appear that Mr. Strong 
ever wrote at the time to correct it. It avails nothing for Mr. 
Strong to now explain what might have been done to render his 
scheme practicable. The original thing in evidence. pure and 
simple, can only be taken in a disputed case like this. |—Ep. E. 








PROTECTION OF IRON SHIPS. 


Siz,—In your impression of last week I noticed a letter headed 
“ Protection of Iron Ships from Fouling.” 

Assuming that copper is proved to be the best means at present at 
our disposal for the prevention of the above evil, your correspondent 
suggests a plan for first coating the vessel with wood, whereby 
contact between the copper and iron is prevented, and, consequently, 
also galvanic action. 

Mr. Grantham has, as you observe, proposed a similar method for 
the same purpose, the difference being, if I remember rightly, that 
the latter gentleman makes the ribs of the vessel to hold the wood, 
while your correspondent “ C. H. B.” proposed to rivet angle iron 
to the bottom. In my opinion the former is decidedly the best, 
since, as Mr. Grantham observes, the weakening of the bottom by 
the passage of bolts, nails, &c., beyond those due to the construction, | 
cannot be allowed. A similar plan to the two mentioned occurred | 
to myself some time ago, but, seeing that it had been already 
proposed, I, of course, took no more notice of the matter. 

Since, however, it appears tbat Mr. Grantham’s plan has either | 
not been tried, or, if so, not been found to answer, may I venture to 
suggest another mode which has since struck me ? 
I propose to fasten the planking to the vessel by means of steel | 
straps, passing through the keel, aud with their ends rivetted 
between the upper plates, composing the hull. Supposing the | 
planking to be 4in. thick, it shold have grooves cut to the depth of | 
2in. atthe proper distances apart for the reception of the straps; | 
these, when laid in their respective places, would be covered in by 
pieces of wood, wedged tightly into the grooves, and the whole 
should then be caulked as usual, and the copper nailed on. By this | 
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means the bottom would not be weakened, and yet the planking 
would be firmly attached. The expense would probably not greatly 
exceed that by other methods 


Saffron-Walden, Feb. 9th, 1864. P, Marrianp. 





PROPOSED SOCIETY FOR PROMOTING USEFUL INVENTIONS, 

Sin,—In this country of progress there are societies or companies 
established for almost every object; but, as yet, there are none for 
advancing useful inventions, For the want of such an institution 
many highly valuable discoveries, only known to individuals, who 
may not have the means of bringing them {nto practical use, have 
been lost either by the death of the inventor, or some other circum- 
stance. I can also speak from my own experience, having, at 
present, a plan of a hydrostatic gravitating engine, which would be 
of the greatest value for general uses as an economical power. The 
want of a society, such as the above-named, will probably destine it 
to oblivion. 

The advocacy of such an institution, here proposed, in your 
widely-spread journal might be the means of effecting much good 
to individuals and the public. Gero, GUILLAUME. 

Southampton, Feb. 15th, 1864. 





CONSTRUCTION OF SPECIFICATIONS, 


Sm,—Having, in a former letter, drawn your attention to that 
portion of the Lord Chancellor's recently expressed opinion which 
related to the required conformity between the provisional and the 
complete specification, I now venture to refer to another most im- 
portant matter in the same opinion. I allude to that part of it which 
affirmed the necessity of first determining the meaning of the speci- 
fication in all cases. 

His lordship’s words are:—“In all these cases there is one 
advantage that might be made to attend trials in this court. You 
see a trial at law unfortunately begins with the whole case being 
opened before the jury, and then you have to come back to the court 
afterwards for the purpose of ascertaining what is the thing described 
and claimed. Now, I have endeavoured here to begin by ascertain- 
ing what is the thing described and claimed.” And again—‘ You 
see how much evidence is thrown away, and how much effort of the 
counsel becomes useless, unless you first of all determine what is the 
meaning of the specification.” 

Now, any man of common sense can see the force and appropriate- 
ness of these words. They have not only the authority of being 
spoken by the highest judge in the land, but that of being founded 
on reason. “Surely, the first question to determine in a patent case 
must be—What is the invention? which is, practically—What 
invention does the specification adequately describe?” The matter 
for surprise is, not that the Lord Chancellor should have spoken 
thus, but that it should be a new thing for such words to come from 
the bench. 

Mr. Newton, in the pages of his journal, and I, through your 
kindness, in your columns, have for several years past been con- 
stantly reiterating our conviction of the erroneous character of the 
conventional practice in this respect, and we have frequently raised 
our united voice against it in discussing the subject with others; but 
we have often been told that we should never succeed in bringing 
about the change we desired. Lawyers, it has been said, would be 
sure to keep on in their old groove; it was to their interest to do so, 
rather than to promote the adoption of such a change; and they 
would prove too strong for us. 

But what is to be said now ? Will it be contended that this high 
judicial utterance will produce no effect? Is a faulty conventional 
practice to prevail over a principle founded on truth and reason after 
it has been exposed by a judge as eminent as Lord Westbury ? 
No, Sir. I regard the promuigation of this opinion as the inaugura- 
tion of an improved mode of trying patent cases. 

There is, however, a further point, which is worthy of the 
attention of all patentees. The Lord Chancellor, as 1 understand, 
stated on Saturday last that a specification ought to be construed, in 
the first instance, so as to determine on which part of the document 
the validity of the patent really depended. This shows the 
importance of a clear and distinct conception of the “ nature of the 
invention ” on the part of the patentee, and of special accuracy of 
description in this part of the specification. This is especially the 
part in which there must be “ conformity between the provisional 
and the complete specification.” If the foregoing rule of proceeding 
be adopted in future, the day for relying on studied ambiguity in 
specifications may be said to have passed away. 

WituaM Spence, Assoc. Inst. C.E. 
50, Chancery-lane, W.C., Feb, 16, 1864. 





Ratiways In Spain.—( From our Correspondent).—So many new 
railway projects have been brought forward in Spain that the 
Cortes has declined to entertain any of them until the Government 
has matured some general plan on the subject. The most important 
scheme brought forward for discussion is a proposed direct line 
from Madrid to the Portuguese frontier, passing via ‘I'alavera, 
Trujillo, &c., and terminating at Abrilongo, in the direction of 
Assumar. This scheme, if carried out, must inflict very serious 
injury upon the Ciudad-Real and Badajoz, and the Madrid and 
Saragossa, and Alicante Companies, who have already nearly com- 
pleted a more indirect route securing the same object. 

Axmour Piates.—Upwards of 300 tons of the new description of 
armour-plates have been landed at Chatham Dockyard, the whole of 
which have been sent in by Messrs. John Brown and Co., Atlas 
Works, Sheffield, and by the Mi!lwall Iron Company. ‘be plates are 
all intended for the iron frigate Bellerophon, and the ironclad frigate 
Lord Warden, both of which are now in hand. ‘The armour-plates 
already received for the Bellerophon are Gin. in thickness, and 
16ft. lin. in length, by 4ft. 1jin. in breadth, and their weight is 
between 6 and 7 tons each. The Lord Warden plates are 5}in. in 
thickness. The quantity of armour-plating required for the two new 
iron frigates at Chatham will exceed 2,000 tons, and in anticipation 
of an increased demand on the factory establishment a quantity of 
new machinery, larger and more powerful than any hitherto in use 
at either of the royal dockyards, is being erected to be used in pre- 
paring the enormous slabs of iron which will be used in encasing 
the Bellerophon and the Lord Warden. Several weeks have been 
lost in laying the keel of the Bellerophon in the dock in which 
she is to be constructed, in consequence of the works at the dock 
entrance not being sufficiently advanced for fixing the new iron 
caisson. 

New Works at CuaTHaM.—In the new Navy Estimates, just 
published, the sum of £55,438 will be required to be voted for carry- 
ing out the different works now in progress for the enlargement 
and extension of Chatham Seskpant during the ensuing year, 
which amount is exclusive of the sum required for the ordinary 
operations connected with the dockyard. ‘The formation of the new 
basins, docks, factories, and other buildings intended to be con- 
structed at Chatham, the whole covering av additional space of 
300 acres, will involve an outlay of £815,000 beyond the sums 
already expended, but the sum of £27,000 only is taken in the esti- 
mates for the ensuing year. From this it appears that the work 
will be spread over auumber of years, On the occasion of the recent 
visit of the Lords of the Admiralty to Chatham it was decided to 
erect more powerful and costly machinery for carrying on the works 
connected with the building of the iron and iron-clad ships, and 
accordingly a sum of £16,318 is taken in the estimates for new 
machinery, exclusive of £1,500 for improved machinery in the rope- 
making department of the establishment. There is also an item of 
£1,090 for preparing the foundations for the new machinery, and the 
sum of £900 will be required for the new 25-ton crane which the 
Lords of the Admiralty directed to be placed between Nos. 3 and 4 
docks. The expense of dredging and clearing the harbour of mud is 
again large, the sum of £1,500 being required for that work during 
the year. There is a decrease iv the number of established work- 
men, the number being 1,467, against 1,544 last year. 
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Tus invention, by William Roberts, of Millwall, has for its 
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STEAM BOILERS. 


| opening at m for the introduction of fuel into the fire-box; this case 


object improvements in steam boilers, and is applicable more | is lined with fire-bricks d, and at the bottom of the case are the fire- 
especially to boilers which are required to generate steam rapidly. | bars c! within this case, and at a short distance from its sides, is a 


For this purpose @ cylindrical case is om vertically, and 
with tubes passing through it from en 


| 


ring of vertical tubes e, e; these tubes communicate at their upper 


to end; underneath | ends with various parts of the bottom of the boiler, some of the 


this boiler is arranged the fire-box, likewise contained in a| tubes at their upper ends being formed with elbow bends of 


cylindrical case, and in a circle around and within this case, and 
at a short distance from the side, are other tubes, also arranged ver- 
tically ; these tubes communicate at their upper ends with the water 
in the boiler, and at their lower ends they are connected with a 
ring tube, into which the feed water is introduced. The steam is taken 
from the top of the boiler by other tubes communicating with 
different parts of the top thereof, and connected up to a ring tube, 
from which the steam is taken for use. This arrangement is made 


in order to prevent priming when the steam valve is suddenly | 


opened. By arranging boilers in this manner a very large heating 
surface is obtained, although the quantity of water which it is 
sagen to have in the boiler is but small, consequently steam can 
be rapidly obtained. When great rapidity in obtaining steam is 
not necessary the fire-box of the boiler may be surrounded with a 
water casing. 

Fig. 1 shows a vertical section of a boiler constructed according 
tothe invention ; Fig. 2 is a sectional view shoving the top of the 
boiler; and Fig. 3 is a sectional view showing the bottom of the 
boiler, the section being taken through the fire-box. 

a is a cylindrical boiler with tubes }, b, passing vertically through 


it; c is a cylindrical fire-box or case beneath the boiler, having an 





| different lengths in them in order that they may be counected to 
| the bottom of the boiler at varying distances from its centre, ag is 
| shown at Figs. land 3; the tubes at their bottom communicate 
| with a ring tube f, into which the feed water is introduced through 
| a pipe passing through the outer casing of the fire-box as at g, Fig. 4 
| h, A, are the steam pipes leading from different parts of the top of the 
| boiler ; these tubes are connected together, as is shown at Fig. 2, and 
the steam is led away by the steam pipe 7; the pipes &, x, lead tu safety 
valves. Fig. 4showsa side view, partly in section, of a boiler more suit- 
able for being used as astationary boiler, the lining of fire-brick around 
the casing of the fire-box being considerably thicker than the lining 
shown at Fig. 1; this adds very much to the economical working of 
the boiler. Fig. 5 shows a side view, partly in section, of a steam 
| boiler; in this case the fire-box is surrounded with a water space J, 
| an opening m being formed through the water space for the intro- 
| duction of fuel iuto the fire-box. Around the interior of the fire-box 
| isalso a ring of tubes e, e, such as are shown at Figs. 1 and 3; in 
place, however, of these tubes being at their bottom connected to a 


| ring tube they are connected to the bottom of the water space, as is | 


| shown, and the feed water is introduced into the bottom of the 
water space, 














Tnis invention, by Alexander Samuelson, of 28, Cornhill, con- 
he partly of the application of a combination of revolving appa- 
t 


us, with tanks or cisterns containing the liquid to be operated | 
upon, so that the relative position of the revolving apparatus to the | 


cisterns or tanks may be varied in the vertical or horizontal direc- 
tions, or both, as may be required, and it consists partly of working 
rotatory evaporating apparatus in vacuo. 

One mode of carrying out the invention in practice consists in 
carrying the revolving cylinder on vibrating levers, actuated by 
cams or otherwise. The trough containing the liquid to be evapo- 





LIQUIDS. 


SAMUELSON’S APPARATUS FOR 


EVAPORATING 











rated is also caused to vibrate or partially rotate, being hung upon 
ceptres or otherwise mounted in such a manner that a reciprocating 
motion may be imparted to it, either by cams, cranks, or other 
mechanical contrivance. By this means the revolving cylinder is 
made to act upon every part of the liquid in place of, as heretofore, 
upon a limited portion only. It is further proposed, in order to 
facilitate evaporation, to enclose the improved rotatory evaporating 
apparatus in an air-tight casing, and to connect such cising with a 
vacuum pump, so that the process of evaporation may be effected in 
vacuo. 


Fes. 19, 1864, 


| Fig. 1 represents a transverse vertical section of one arrangement 
of improved evaporating apparatus ; Fig. 2 is an end elevation of the 
same. 

A, A, are fixed standards, supporting the trunnions, B, B, of the 
trough or cistern C, which contains the syrup or other liquid to be 
evaporated. ‘I'his trough is enclosed by a hot water jacket D, which 
is provided with an overflow pipe E. ‘To the bottom of the jacket or 
outer vessel D there is fixed a ball connection F, which is coupled to 

| one end of an eccentric rod G, worked by a horizontal cam or 
eccentric H fast on the lower end of the vertical shaft I. This shaft 
is supported iv a footstep aud collar bearing K and L, and has a 
| worm wheei M keyed on to its upper end, which gears iutoa worm N 
on the horizontal shaft O. The shaft O is supported in bear- 
ings P, P, and has a pair of driving pulleys Q, Q', keyed on to one 
end thereof. Oue of these pulleys Q is the main driving pulley for 
working the entire apparatus, and the other Q' serves to transmit a 
rotatory motion to the evaporating drum R, through the strap S and 
pulley T, fast on the axis of the drum, such axis being carried in 
bearings on the free end of a rocking frame U, which rocks freely 
upon the horizontal shaft O as a fixed centre. V, V, are 
two autifriction rollers, carried on the arms of the rocking 
frame, these rollers resting upon and travelling along the edge 
of the oscillating trough or cistern. The evaporating drum is made 
| hollow, and is supplied with steam by the jointed steam pipe W, 
which allows of the rising and falling of the drum. On imparting a 
| rotatory motion to the driving shaft O, the eccentric H willtransmit a 
slow rocking motion to the trough and jacket upon the trunnions 
B, B, and as the position changes, as shown by the dotted lines in 
Fig. 1, the rocking frame U rises and falls, causing the drum to be 
constantly changing its position in the trough, whilst the liquid in 
such trough is being constantly agitated or stirred by the rocking 
' motion thereof, 


ADAMS’ SLIDE AND OTHER VALVES. 


Tuis invention is by Thomas Adams, of 5, Alfred-terrace, Spa- 
road, Bermondsey, and has for its object improvements in slide and 
other valves and apparatus connected therewith. For these purposes, 
when constructing slide valves, in order that the pressure may be 
equalised or more or less counter-balanced, what are called false 
ports are constructed, jn order that the steam or other fluid pressing 
on oue side of a slide valve may simultaneously press on the other 
side of guch valve, either so as to balance, or partially balance, the 
pressure, and thus admit of the valve being slid more rapidly and 
with less power than when the fluid is pressing only on one side of the 
valve, A slide valve is made in two parts ; one acts or slides against 


the surface where the ports are made into the steam cylinder or 
vessel, the other part acts against the valve box, in which false 
ports are made which correspond in dimensions with or are formed 
vf larger or, smaller dimensions than the ports’or passages into 
| theycylinder,‘ according as it is desired to balance the pressure on 
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both sides of the valve, ‘or to allow the pressure in one direction 
to preponderate more; or less on one side of the valve. The 
two parts of a valve above mentioned have their inner surfaces 
inclining to each other, and between them a wedge-formed piece 
or rectangular frame is introduced, and these three parts are received 
into the ordinary rectangular frame, and the centre or wedge- 
formed piece js arranged to be set up by set screws or otherwise, 50 
as to cause the two parts of the valve to separate from each other, 
by which their wearing surfaces can be set up to the interior of the 
valve box or chest, and thus compensate for the wear of the surfaces. 
Suitable passages are formed in order that the pressure in the real 
orts on one side of a valve may correspond with the pressure in the 
alse ports. ‘The three parts of a slide valve above described are held 
in the ordinary rectangular frame or bridle, and are moved to and 
fro in the valve box or chest by the valve rod in the ordinary 
manner. When using piston valves, the cylindrical or other section 
of valve chamber has formed in it what he calls false ports on the 
opposite side to where the real ports are situated, and a passage 1s 
formed in or through the valve or the valve seat, so that the pressure 
in the false ports and in the real ports may be made to correspond. 
3,fn working slide or piston valves, when equalising the pressure 
on each side, a governor may, with advantage, be employed, and for 
this purpose it is preferred to use an axis with a screw, or other 
suitable blade or blades, rotating in a vessel containing a fluid, and 
subject to the pressure of the fluid in a stand pipe. This axis Is 
arranged to act on the eccentric in such manner as to vary Its posi- 
tion on its shaft, or the eccentric may be similarly acted on by other 
| form of governor. ; 
| Fig. 1 shows a plan of one side of a slide valve of the form which 
is preferred to be employed, but it may be varied in construction 80 
| long as the system or arrangement of the parts is retained. Fig. 
| shows a section of twosuch slide valves in a double valve box, such 
| as is used when two steam cylinders are together and have their 
slide box between them. It will be evident, however, that a single 
slide valve in a single slide box for one engine with one cylinder 
may be arranged in a like manner to one of the two shown. In 
constructing each of the two slide valves shown in section I 





| Fig. 2 there are two working surfaces a and 6, one of which surlaces 4 


| works against that side of the valve box where the ports or ag 
sages d, d, into the cylinder are formed, whilst the other surface b 
works against the other s'de of the slide box wherein the false ports 
are situated. Between the two surfacesa and Jisa wedge-formed piecec, 
which fits the inclined inner surfaces of the parts a and 6; hence, 
when the outer surfaces of the parts a and ) wear, by setting up the 
wedge-formed piece c by screws c', c!, or otherwise, the working 
faces of the parts a and 6 will be set up to the two surfaces or sides 
of the valve box. ‘The parts a, b, and c of a slide valve are recelv 

into and worked by the frame or bridle d' in the ordinary manner. 
e, e, are the false ports, which are shown to correspond in dimex- 
sions with the real ports or passages d, d, into the cylinder ; but this 
may, as above mentioned, be varied if it be desired that the pressure 
on the sides of each of the slide valves should not be in equilibrium. 
In the part ¢ of the slide valve there are passages c?, c3, for the 
steam or other fluid to pass, and there are oblong slots or powagye 
through the parts a and b, which communicate wita the pass “ee 
c?, c}; hence, when a slide valve is at work the pressure 10 the rea 





ports d and the pressure in the false ports ¢, e, will coincide. 
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TO CORRESPONDENTS. 
Notice. —A SpectaL Epition of THE ENGINEER is 
lished for FOREIGN CIRCULATION. This edition, 


inted upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 
+," Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 
w. T. W.—See our leading article. 
SpEcTATOR.— You had best communicate with Messrs. Winais. 
 H—Your plan of steering has, we think, been proposed before. 
Aupna.— The top of @ carriage wheel dos run faster than the bottom. 
A Mutweient — Apply to the Secretary of the Admiralty, Whitehall, 
ENGiNkKBR.—7ry the steam companies. Yor must pase the examination, 
A CONSTANT SUBSCRIBER.— We are unable to give you the required address. 
Pro Bono Pustico.— Your ideas, although good, are very loosely expressed. 
A Constant READER.—You must search the specifications in the Patent 
Office. : 
ENGINEER. —-“* Bourne on the Steam Engine” is one of the best works of its 
kind. 
Ww. B. anp Co.—Zhe product of the Bessemer process is not “ puddled 
7% 


steel. 
E. H. (Myddleton-square).— Your observations wili be acceptable in the form 
of a letter. 


C F.T. Y.—We do not think anything stated in your note effects the validity 
of the patent in question, 

W. 8. B.—Ayter wour breech screw had been long in use it would not sit to the 
position assigned to the dew. 

L.N. V. R.—JP your bookseller will send for the only book on Drawing pub- 


lished, as directed, he will get it, 

J. W.— Four calculation is correct. You hod best consult Mr. Fairbaira's 
“ Mills and Milicouk” sor rules az to shafting. 

Saite.— What you say 1s doubtless very true, but the justice and policy of 
pitents rests upon stronger arguments than you employ. 

J. R. ano Sons.—Hot-water tanks, to hold 40 hogsheads, can uncdoudtedly be 
made from hin. wrought iron galvanised plates, 

H. W. H.—The link greatly wire-draws the steam at high speeds. 
should set out the diagram of the motion of the crank pin sor your sels. 

A. J. H.—If you work steam of 50 lb., and at 300/t. of piston per minute, a 
single fued boiler 5ft. in diameter and 20/t. long should ansuer. 

A. H. L.—Write to the Great Seal Patent Ofice, Chancery-lane, for copies of 
specifications. Nearly every work on the steam engine treats of multitubular 
boilers. 

A. K. C.—The gravity of one ton on an incline of 1 in 100 ig 224 1b. The 
other resistances, at 20 miles an hour, should not exceed 18 lb., or say 40 lb. 
per ton rn all. 

J. E. (Leeds).—Jn our half-yearly index to the Patent Journal we do not 
give the numbers of specifications but the numbers of the pages of THE 
ExGINexrR tx which the abstracts appear. 

W. W.—We cannot devote to your queries the considerable amount of valu- 
able time it wowld require to examine and answer them fully. We should 
say you should apply to a consulting engineer. 


you 





THE “DOWNTON PUMP.” 
(To the Editor of the Engineer.) 

Sir,—Amongst your correspondents in your last impression I noticed 
one signed “An Old Pump Nurse,” in whose opinions I almost entirely 
agree. 

Wat the same time I beg to differ from him as to the accessibility of the 
valves. It is true the lower box is accessible, but I cannot say the same of 
the “jower and middle buckets” in the event of repairs and gagging. I 
have examined the principle of the “‘ Downton Pump,” but have failed to 
find the merits which should justify its general acceptance, and I doubt 
very much if its efficiency, in an hydro-dy namic point of view, is such as is 
generally believed. 

I may be wrong in the opinions I entertain, but if any of your readers 
should think so their corrections would be considered a favour by 

Woolwich, Feb. 17th, 1864, AN ENGINRER. 





MEETINGS NEXT WEEK. 
INSTITUTION OF CivIL ENGInEgRS.—Tuesday, February 23rd, at Eight p.m., 
discussion upon Mr. sopwith’s Paper ‘* On the Mont Cenis Tunnel.” 
Civiu AND MECHANICAL ENGINEERS’ SOCIETY.— ‘Ihursday, 7.30 p.m., 
“Ou Gradients,” by Mr. F. Cooper. 





Tus ENGINEER can be had, by order, from any newsagent wn town or country 
and at the varius railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Hals-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
Tus ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown ; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill. Ali 
single advertisements from the country must be accompanied by stamps in 
payment, ° 


Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of THE ENGINEER, 163, 
Strand, London, W. C. 
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MECHANICAL EMPLOYMENTS IN AMERICA, 


_ THERE has never before been such great demand as now 
in America for labour of the kind performed by furnace- 
men, puddlers, steel converters, founders, smiths, boiler- 
makers, iron shipwrights, turners, fitters, and machine 
constructors generally. Such vast numbers of the working 
population have “ gone to the war,” and this very war has 
created also such an urgent necessity for a numerous class 
of manufactures, that the iron masters, forge proprietors, 
and engineers find it nearly impossible to execute the in- 
creased number of orders which are pressing upon them. 
The condition of the workman in ordinary times, in the 
States, is certainly better than with us. © Labour is, on 
the whole, in greater demand there, and the means of 
living are more abundant. The workman, also, occu- 
pies a higher social position than here. Before the 
war ordinary labourers were paid 4s. per day, while 
ordinary skilled mechanics received from 6s. to 78. a day, 
those of a higher class obtaining 8s., or even more. ‘These 
were the rates of wages in the Northern States, the scale 
being one-half higher in the South and in the newer 
W estern States, Since the outbreak of the war, however, 
most kinds of labour have advanced in a higher ratio than 
that of the depreciation of the currency. During the last 
year we have known several American employers of labour 
who found themselves compelled to come to England to 
purchase it in a cheaper market. Large numbers of 
workmen have, in consequence, gone out to the States, 
and many more will doubtless follow. A certaiu 
amount of suspicion was at first aroused that the 
demand was rather for soldiers than labourers and 
workmen, but except Englishmen could be induced to 
enlist, of their own accord, in the Federal army, there 
could be but little danger, in any city where a British 
consul resided, of their being pressed into service 
Young Englishmen have, 


upon any pretext whatever. 








other American cities, to drink, and have then been easily 
persuaded to enlist ; but it is not to be believed that many 
of our countrymen would allow themselves to be entrapped 
in this manner. A British subject who retains command 
of himself is as safe from conscription in New York as in 
London—a fact due to the wholesome respect which, at 
least since the Trent affair, our Government has commanded 
in America. 

‘lhere are, however, facts to show that the Americans 
cannot afford to send good workmen into their army, and 
that those going from our own factories and workshops 
are almost certain of present and remunerative employment 
in the States. It is known that the American iron master 
and constructing engineer is now protected from English 
competition by an ad valorem duty of 35 per cent. upon the in- 
voice, and that this duty must be paid in gold instead of in the 
greenbacks with which the Government itself makes all its 
own payments. It is evident enough that, where there is 
a good demand, such a protection enables the manufacturer 
to charge a very high price for his goods, and, also, to pay 
high rates of wages—rates which ought to attract an 
abundance of labour. Yet it is well known that the 
American engineering factories cannot, while doing their 
utmost, complete their orders in time. For this reason 
many contracts are already being sent to England for 
execution. ‘he price of wrought-iron bridges in the States 
was lately £56 per ton, payable in paper, or, at the then 
price of gold, £35 sterling per ton. An order is now in 
this country for a single line bridge for an American rail- 
way, comprising 14 spans of a total length of about 1,300ft. 
At £20 per ton the duty will be £7, and the freight and 
other charges, say £3, making £30 per ton in New York, 
which is cheaper than the work can be done there. There 
is also an inquiry for locomotives, and we know of an order 
now offered in this country for the connecting and coupling 
rods and link motions for twenty large locomotives. Such 
an order was never before sent out of the States, yet it 
comes accompanied by an urgent inquiry for locomotive 
machinists. Something of the pressure of this demand may 
be learnt from an extract, in our Wolverhampton corres- 
pondence in another column, giving the present price of 
wages paid to furnace men, miners, puddlers, &c., in the 
States. ‘These prices are in the paper money known as 
greenbacks, 20s. of the latter being worth 12s. 6d. in gold, 
and as the paper depreciates the price of labour continues to 
rise in an even higher proportion. 

It is fortunate for the Americans that they have not 
levied a duty on the importation of men. These they will 
obtain in large numbers from this country, whence there 
will be always many willing to go. The movement is not one 
which we desire to encourage, yet we cannot dissuade those 
from going who are willing to undertake it. It is as well, 
therefore, that those determined on going should know 
something of the localities where mining, metal working, 
and engineering employment is to be had in the States. 

The iron-producing districts in the Northern States are 
chiefly in Connecticut, New York, Pennsylvania, Ohio, and 
Kentucky, although nearly every state has more or less 
iron and coal. The chief mining region is, however, in 
Pennsylvania, a state having nearly the area of England. 
The valley of the Lehigh, in this state, has a considerable 
number of blast furnaces, and there are many others in the 
valley of the Schuylkill, as well as near the central part of 
the state. The valley of the Schuylkill, and the districts 
near its sources, furnish a great amount of anthracite coal. 
Pittsburgh, in the same state, but west of the Alleghany 
mountains, has a large number of rolling mills, steel works, 
foundries, and engine factories, and a considerable number 
of the latter are to be found also in Philadelphia. Among 
these, in the last-named city, are the marine engine works 
of Neafy, —_ and Co.,and Merrick and Sons, and the 
locomotive and general engineering works of M. W. Bald- 
win and Co., I. Pp. Morris and Co., William Sellers and Co., 
Bement and Dougherty, and others. In New York, the 
marine engine factories are of large extent and include the 
Novelty Works of Stillman, Allen and Co., the Morgan 
Works of G. W. Quintard, the Allaire Works, Secor’s 
works, and others. Near New York are several large 
locomotive factories, viz., those at Jersey City, and at least 
three large establishments at Paterson. In Boston there 
are large engineering works carried on by Harrison Loring, 
and by Hinkley, Williams, and Co., while there are many 
smaller establishments in nearly all parts of the States. 
There are, too, nearly 25,000 miles of railway in the 
Northern States, and these have nearly 300 repairing 
stations, at all of which considerable numbers of mechanics 
are always employed. 

Those, however, who may be tempted to the States 
should remember that, long as the present war has con- 
tinued, it cannot go on forever. It may—and it would be 
a blessing indeed if it should—be closed in a few months. 
When this happens a great part of the manufacturing 
activity now experienced will cease, and it is more than 
likely that, as has often been the case before, American 
manufactures will suffer a severe shock—in fact a period 
of general prostration. Those who are now tempted by 
the prospect of constant work and high wages may, there- 
fore, find themselves at any moment thrown out of employ- 
ment, with the resource only of a return tojEngland, or that 
of embarking in small farming under great difficulties, and 
in a most trying climate. In no case is the workman who 
is already doing well at home now justified in going to the 
States—not, at least, if he has a tamily depending upon 
him for support, 


THE DYNAMICAL THEORY OF IIEAT. 


THOSE who are given to the pursuit of inquiries as to 
the nature and properties of heat will read with interest 
a carefully-written paper, the re-publication of which we 
commence, in another column, from the North British 
Review. If not written by Professor William ‘Thomson he 
will, nevertheless, be generally credited with its author- 
ship. It does full justice to Kumford’s and Davy’s early 
researches, and Seguin’s later speculations on the dynamic 
properties of heat. This is a merit, for, from the general 
current of recent writings, it would be inferred that Joule 


undoubtedly, been enticed, when in New York and in the | 











was the first to indicate any necessary relation between 
what we call heat and force. What Joule did ascertain 
was, simply, the amount of force, in well-known terms of 
weight and measure, into which the heat necessary to 
raise one pound of water from 55 deg. to 56 deg. was 
convertible. This measurement of an existing relation, 
which, indeed, had been quantitatively ascertained with 
something like exactness long before, was valuable, no 
doubt ; and the consideration of Joule’s equivalent has, too, 
helped to show, to those disposed to adopt that assumption, 
that heat is not a substance. Still further it undoubtedly 
did give legitimate authority to the theory that given 
quantities of heat are convertible into definite quantities 
of mechanical work. Without the proof afforded by the 
constancy of Joule’s measurement, this view of the mutual 
convertibility of heat and mechanical work would have 
remained no more than a speculation ; whereas, although 
now expressed as a “ theory,” it is really widely accepted 
as a truth. 

The article now under notice contains, however, an 
assumption common in modern writings on heat — an 
assumption which, furthermore, is dishonestly brought for- 
ward as a proved fact—that heat 7s motion, or that it 
“ consists of" motion. Now, we believe we, risk nothing 
in saying that neither Rumford, nor Davy, nor Seguin, nor 
Joule, nor Clausius, nor Rankine, nor ‘Ihomson, nor 
Tyndall, have ever proved heat to be motion; nor have 
they produced either facts or reasoning going to show that 
heat must, or even should, of necessity be motion. Motion 
is the effect or result of force, and of force only. We do 
not say that gravity is motion, but a force which may pro- 
duce motion upon opportunity ; whereas, if opposed, the 
force of gravity is unattended with motion. Now, we are 
certain that the force of gravity is not suspended in cases 
where there is no motion of the gravitating body, and it is 
demonstrable, upon the clearest reasoning, that even the 
ultimate atoms of bodies may be deprived of all motion, 
even when placed amid other atoms capable of impart- 
ing heat. In other words, it may be shown that 
an atom, or mass of atoms, may have heat without 
motion. The distinction between force and motion, in 
the case of heat, is an important one, since to a 
logical mind the motory hypothesis of heat is not clearly 
conceivable. The author of the article to which we are 
referring observes that Professor Rankine’s hypothesis of 
molecular vortices does not afford a probable representation 
of the thermal motions of bodies, et we know that so great 
a philosopher as Black declared that he could not form to 
himself a conception of somewhat similar motions, yet the 
reviewer does not attempt the representation of the neces- 
sary motions of which heat is now so commonly said to 
“consist.” It is sometimes said that the precise motions 
of heat need not be closely inquired into, and that the only 
thing to be admitted is that heat is motion of some kind, 
that it is communicated only by the communication of 
motion, generated by the production of motion, and applied 
— by the extinction of motion. Now our own mind, 
and, as we happen to know the minds of several careful 
thinkers, utterly refuse to receive the notion of a motion of 
which no description can be assigned. 

When, however, we consider heat as simple repulsive 
force,—as immaterial, and, in the abstract, as incapable of 
motion as the force of gravity, but like which force heat 
may cause motion in material atoms,—we then escape a 
world of paradox and mystery, and we are in a position to 
form an intelligible notion of heat, and to reconcile every 
one of its properties with this simple view. All our sen- 
sations of heat are referable to the glow or pain, os it may 
be caused by the action of a repulsive or rending force 
among the particles of our own bodies. As one of 
Bishop Berkeley’s disputants asks, “If a pin prick 
you doth it not rend the flesh, and if you burn your- 
self with a coal doth it more?” All heating attended 
with decomposition, combustion, melting, or mere bodily 
dilation, is equally referable to a pure force--mechanical 
force, if we like so to call it—and opposed to all forms of 
attraction, whether of gravitation, cohesion, or chemical 
affinity. In the case of combustion it is only necessary to 
understand that an atom must, in order to receive heat, be 
momentarily attracted to the source of heat, where it may 
be a and held by its chemical affinity for the atom 
to which it was attracted, a surplus of heat flowing thence 
away to other atoms. This “ flowing,” or the desertion, 
by heat, of one atom for another atom, is not of the nature 
of a material exchange, but may be considered as analogous 
to the following change in gravitating force:—If A. 
and B. be separated, their gravitating force towards 
each other will decrease in the inverse ratio of the 
square root of the distance : but if C. and D. be respectively 
placed near A. and B. after they have been widely 
separated, the gravitating forces of A. and B. will reappear 
in attractions tor C. and D. Mr. Colburn, in his “ Inquiry 
into the Nature of Heat,” has shown how molecular motion 
—_ be caused by heat, in its transmission in combustion 
and evaporation, but that this motion is not to be mistaken 
for heat itself, which is force. Mere heat, without rapid 
radiation, or without decomposition and recomposition, 
could not otherwise be supposed to produce light. A hot 
iron (under, say, five hundred degrees) gives no light, 
whereas punk wood or phosphorus will give light with 
little or no heat, simply in virtue of their affinity for 
oxygen, and the active molecular motions attending the 
combination. ‘This kind of motion is by some means pro- 
pagated to the eye—propagated, we must suppose, through 
an ether capable of undulation. If we heat a surface of 
iron to a few hundred degrees, but not to redness, we may 
perceive a visible motion of, as some say, hot air, but 
which cannot, we know, be air, since even the most 
powerful blast of cold air would not appear to have any 
motion of its own. The motion or glimmer actually per- 
ceived in the case of the plate must be attributed to a 
rapid undulation of the luminiferous ether, caused by the 
motion of the particles of iron in radiating their heat. 

Whether these views of the molecular motions which 
heat may cause be correct or no, it is certain that all motion 
must have a cause, and that heat answers to this cause 
rather than to what can be but an effect. When, then, 
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heat is considered as force, as much so as the gravitating 
force of a body at rest, all for which the advocates of the 
dynamical theory contend becomes not merely intelligible, 
but the “laws” of this theory become almost surplusage, 
since they simply depend upon the needless truism that a 
certain amount of force in one direction is exactly equal to 
the amount of force which can just neutralise it when 
acting in an opposite direction. In other words, the 
attraction of the particles of water for each other is such 
that, to separate all the particles in a pound of water to an 
extent represented by 1 deg. Fahrenheit, requires the ex- 
penditure of as much force as would have overcome the 
gravity of one pound of matter through a height of 772ft., 
adopting Joule’s measure of the exact equivalent. 











Foreien and Coxontat Jorrincs.—Mr. W. B. Pollard, jun., has 
been appointed colonial civil engineer and overseer of public 
works for the colony of British Guiana. It is reported the 
Italian Government intend to lay a telegraph cable between Marsala 
and Tunis. This will place Malta in almost direct communication 
with that Regency and the Province of Algeria. The Federals have 
constructed upwards of 5,000 miles of military telegraph, and the 
Secretary of War states that in the course of last year at least 
1,200,000 telegrams were sent along these lines—about 3,300 a day. 

Pvsuic Income and Expenpiture.—T he annual return of the gross 
public income and expenditure of the United Kingdom in the year 
ending the 3let of December last has been published. Thetotal revenue 
was £70,433,620 5s. 9d. The total ordinary expenditure was 
£66,910,987 11s. 10d., which would show an exceas of income to the 





amount of £3,522,632 13s. 114.; but £900,000 is to be deducted from | 


this for expenses of fortifications, so that the available surplus 
amounts to £2,622,632 13s. 1ld. ‘I'he balances in the Exchequer on 
the 31st of December last amounted to £7,491,813 3s. 9d. 


Save or tHe Great Nastern Sreamsuir.—On Wednesday, Messrs. | 
offered for unreserved sale the steamship | 


Cunard, Wilson, and Co. 
Great Eastern, The Liverpool Cotton Sales Room, in which the 
auction took place, was densely crowded. ‘The first bid was £20,0v0, 
She was knocked down at £25,000 to the representative of the Great 
Eastern Steamship Company (limited). This company has only 
recently been formed, with the object of again running the vessel. 
The £25,000, however, only represents a small portion of the cost of 
the ship to the company, as they have already purchased bonds of 
the Great Ship Company amounting to £70,000, and the actual cost 
of the ship to the new concern (after receiving the dividend on the 
bonds purchased) will be about £80,000, 

Institution OF Exaineers 1n Scottanp.—At the January monthly 
meeting of this institute, J. RK. Napier, Esq., the president, in the 
chair, a letter from General Arthur Morin was read, in which he 
cordially accepted the honour which the institution had conferred 
upon him in appointing him an honorary member The prize gold 
medal for the best paper read during session 1862-63 was awarded 
by a large majority to Mr. David Kirkaldy. hereafter interesting 
papers by Mr. D. More, “OnCotton and other Presses,” and by 
Professor Macquorn Rankine, * On ‘Trials of the Speed of Steam 
Vessels in a ‘Tideway,” were read and discussed, and their authors 
heartily thanked for their valuable contributions. In the remarks 
on Dr. Rankine’s paper, Mr. W. M. Neilson expressed his wonder 
that the shipbuilders on the Clyde had not long before this insisted 
on having a measured mile in still water at which to test their boats, 
as it was well enough known that the test of the measured mile 
between the Cloch and the Cumbrae Lights, as a comparative trial 
with the Thames boats, was greatly in favour of the latter. Boyd's 
selvage motion for power-looms was then explained and exhibited 
in motion, which ended the business of the meeting. 

Tue Inventor or THE Exvongatep Buriet.—Captain Norton 
belongs to a military family. ‘lwo of his brothers were distin- 
guished officers in the British army, and died in the service of their 
country. He himself served in the gallant 34th for nearly a quarter 
of a century, and is one of the few surviving heroes of the J’enin- 
sular war; he took part in the battles of Albuera, Arroyo dos 
Molinos, Vittoria, the Pyrenees, Nivelle, Nive, Orthes, and many 
other engagements, in all of which he comported himself as a brave 
soldier and an able officer. The chance explosion of the French 
ammunition wagon at the battle of Busaco, in 1810, by a shot or 
shell, having impressed him with the importance of a projectile that 
could be made to produce with certainty such results, he exercised 
his great inventive faculty to discover such a missile; and, in 1823, 
taking the idea from the expanding tubular arrow used by the vatives 





of South India, he invented an elongated rifle shot and shell, identical | 


in principle with what is known as the Minie bullet. In 1826—that 
is, a quarter of a century before Captain Minie produced his pro- 
jectile—Captain Norton submitted his invention to the Select Com- 
mittee on Fire Arms, at Woolwich, by whom it was rejected as 
“inapplicable to the service.” Twenty-six years afterwards— 
namely, in 1852—the same kind of projectile, when it comes before 
them as the invention of a foreigner, is adopted by the authorities, 
and continues after undergoing certain modifications (which would 
not have been required in Captain Norton's bullet) to be used 
in the British service. Captain Minie’s projectile, although 
elongated, was constructed—as regards the means by which 
the expansion was thought to be created —on false principles. 
A culot, or iron cup, was inserted in the hollow at the base, 
which he erroneously imagined, by being forced upwards by the 
explosion of the powder, caused the expansion of the bullet. This 
theory was found to be incorrect, and the iron cup has been aban- 
deask. Between the movement of the culot in the Minie bullet 
and the expansion of the lead into the grooves of the barrel there is 
no connection whatever. Captain Norton’s ideas were more 
scientific and more true, and he constructed his elongated projectile 
on the principle that the force of the explosion bebind, aud the 
resistance of the air in front, shortened the length of the plastic 





leaden bullet, and expanded it in breadth into the grooves of the | 


barrel. It is this elongated expanding projectile that has made the 
rifle the most formidable weapon ever placed in a soldier's hands, 


and it is to it we owe all the improvements which have taken place, , 
| western side it runs parallel for the greater proportion of its length 


of late years, in the construction of fire-arms. Is it not therefore, 
most incomprehensible that, for a quarter of a century after 
it was submitted by Captain Norton to the Wer Office, 
the authorities continued to patronise either the spherical, 
or what is known as the Brunswick belted ball, neitber of 
which, no inatter what description of weapon they might be fired 
from, could give accuracy even at the shortest distances, or attain a 
moderate range in their erratic flight? Truly it is; and it is equally 
surprising and difficult to understand how, after the adoption by the 
country of the elongated bullet, the credit of its invention should 
have been given to a foreigner, notwithstanding that the authorities 
well knew that it was the production of a gallant British officer, 
by whom it was submitted to them long long years before Captain 
Minie was heard of. Honours and rewards were heaped upon the 
lucky Frenchman, while, to the lasting shame of the nation, the real 
inventor of the wondrous projectile remains to this hour unrecognised 
aud unrequited. ‘Those who, by their conduct in this matter, stifled 
the creative talent of the country, did asunpatriotic an act towards the 
state as could possibly have been perpetrated. ‘Though late, let justice 
still be done, That honour and fair play which we boast are the pre- 
eminent characteristics of Englishmen demand that the nation should 
be righteous to the nation’s servants. In the name of the people, 
in the name of the countrymen of Captain John Norton, we claim 
for him the reward which his great public services justly entitles 
him to. Letus not lose the opportunity now, for he is an old 
man, and approaching the termination of his earthly pilgrimage. If 
we do, it may, by and by, be too late, for the remorse and regret 
of a nation for the injustice done to a great public benefactor while 
living can be no atonement or consolation to him when dead.— Wex- 
ford Constitution. 





METROPOLITAN RAILWAY SCHEMES. 


Tne report of Colonel Yolland to the Board of Trade on thirty- 
one metropolitan railway schemes has just been issued. It states— 

“That the first impression created by an examination of the 
various plaus is one almost of perplexity, having reference to the 
extreme difficulty of offering any opinion as to the manner in which 
such a number of bills, involving so large an amount of capital 
(£33,000,000, proposed to be raised by shares, in addition to upwards 
of £10,000,000 by loan), and limited to so small an area as the 
Metropolitan Railway District, with lines interlaced in an extraor- 
dinary manner, can be best examined and dealt with. The most 
important schemes are for the proposed construction of outer and 
inner circles of railways, or portions of them; for the connection of 
the northern and southern railways, both on the eastern and 
western sides of the metropolis; aud for the construction of other 
lines penetrating into London, either for the purpose of connecting 
existing railway termini, or for establishing more appropriate 
terminal stations for some of the main lines. A _ glance at 
the map of the proposed schemes for the Metropolitan 
Railway District will suffice to make it apparent that the greater 
portion of these schemes are prepared for the carriage of traflic in 
an east and west direction, in the line, in fact, of the greatest 
amount of traffic in the metropolis. Now, if a railway map of the 
metropolis be examined, it will be seen that on the north side of the 
Thames there is already uninterrupted railway communication 
about two miles north of the General Post-office, from the London 
and North-Western to the Great Eastern Railways, through the 
Hampstead Junction and the North London Railways, between 
Willesden and Stratford; that a second line of railway south of the 
previous one will, when the authorised extension of the Metro- 
politan Railway to Finsbury-circus is completed, only leave a short 
link wanting to connect the Great Western Railway at Paddington 
to the Great Eastern Railway at Shoreditch; aud that a third series 
of lines, belonging to different railway companies, and partly in 
course of construction, shorter in length, is found about three miles 
south of the Geueral Post-office, on the south side of the Thames, 
ultimately connecting the lines belonging to the London, Brighton, 
and South Coast, the London, Chatham, and Dover, and the London 
and South-Western Railway Companies at Deptford, Brixton, 
Battersea, and Clapham. ‘These three nearly parallel lines are con- 
nected together by the West London and West Loudon Extension 
Railways on the west side of London. The West London Railway 
was opened for passenger traflic in May, 1862, and the West 
London Extension Railway in February, 1863. The first and 
second series of lines are connected together at Willesden on the 
west and at Stratford on the east side of the metropolis, but there is 
at present on the eastern side of the metropolis no railway com- 
munication between the railways lying north and south of the 
Thames. When certain of the authorised lines of the London, 
Chatham, and Dover Railway Company have been completed, the 
second and third series of lines will be connected together between 
Farringdon-street and Brixton, through the centre of the metropolis. 
Portious of a fourth series, running east and west, are to be found 
intermediate between the second and third series, viz., the London 
aud Blackwall Railway north of the Thames, and the Charing-cross 
Railway south of it, but they are not connected with each other. 
The first has long been in operation, and is a most important 
omnibus line, worked in connection with the Great Eastern and 
North London Railways, and the second was originally designed to 
supply a west-end terminus to the South-Eastern Railway. A con- 
nection with the City was subsequently authorised, and is now in 
course of construction, and both Charing-cross and Cannon-street 
will, no doubt, prove to be excellent stations for the object for 
which they were originally sanctioned. 

“The success of the Metropolitan Railway in carrying a very 
large number of passengers (notwithstanding the disadvantages it 


| labours under in its terminal station at Farriugdon-street when 


compared with what may be anticipated when the line is finished to 
Fiusbury-circus), has naturally drawn attention to the desirability 
of establishing other lines of railway in the direction of the great 
streams of street traffic; and one of the first questions to be inves- 
tigated is whether such east and west lines, it still admitted to be 
necessary, should be made in connection with the existing Charing- 
cross Railway partly ou the south side of the Thames, or independent 
of it altogether, on the north side of the Thames, in the line of the 
great route of street traffic, or as near it as circumstances may admit. 
This will probably be made to depend on the views that may be 
entertained as to the comparative advantages to the publicof uniting 
the railways that run through the crowded districts on the eastern 
side of London, in the adoption or non-adoption of an inner circle 
of railways uniting with the Metropolitan Railway Extension to 
Finsbury-circus, or of merely running to a terminal station in the 
City. If the Charing-cross Western Railway be preferred, it must 
not be lost sight of that it will certainly be found necessary to 
widen the existing Charing-cross Railway. 

“ ‘Two of the largest and most comprehensive schemes, drawn up 
to fulfil the principal conditions contained in the report of the select 
committee of the House of Lords of the last session, are apparently 
based upon very different principles. These are the Metropolitan 
District and the Metropolitan Grand Union. The Metropolitan 
District scheme consists of a series of railways (36 in number) mostly, 
but not entirely, north of the Thames, proposed to establish, in con- 
nection with certain authorised lines of railway not yet all constructed, 
on the south side of the Thames, an outer circle of railways, and also 
an inner circle, taken in connection with the existing aud authorised 
portions of the Metropolitan Railway and its proposed extensions to 
Brompton and Trinity-square. The outer circle of this system of 
railways forms junctions with every railway which it crosses in its 
course, except the London and Blackwall Railway, while the inner 
circle is not actually connected by a junction with the lines of the 
ouier circle, except at Brompton; but the outer circle rans close to 





; and parallel with the proposed extensions of the Metropolitan | 
Railway to Notting-hill and Brompton for the greater proportion of 


the distance between those places. The northern portion of this 
outer circle is situated partly between the Hampstead Junction Rail- 
way and the authorised Midland Extension to London Railway, and 
partly between the Tottenham and Hampstead Junction Railway (in 
course of construction), the Cambridge line of the Great Eastern 
Railway, and a portion of the North London Railway. On its 


to the West London and West London Extension Railways, and 
about three-quarters of a mile east of them ; and on the eastern side 
it keeps alongside of and crosses the North London and Blackwall 
Extension Railways, and is nearly parallel to the Great Eastern 
Cambridge and Woolwich lines, from Stamford-hill south- 
Wards, and it crosses the river at Limehouse Reach, join- 
ing the South Eastern and the London, Brighton, and 
South Coast Railways near New-cross. With the exception 
of two, all the junctions between the outer circle aud the 
existing railways are apparently laid out to facilitate a departure 
into the country and not au arrival in the centre of the metropolis, 
on the assumption, possibly, that this outer circle would form the 
best means of distributing the traffic flowing into London by the 
main lines, and for collecting that which requires to leave it in the 
suburban districts, through which the outer circle mostly runs. 
The idea proposed to be carried out is that traffic shall have every 
facility afforded for passing to or from the outer circle to the exist- 
ing main lives of railway having termini in London, if the railway 
companies can be induced to stop their trains at these junctions, or 
to run trains along the outer circle from their main lines, and sball 
also be brought in close contact with the inner circle from Notting- 
hill to Brompton at several exchange stations ; but it is not intended 
that carriages shall pass from the inner circle to the outer circle, or 
in a contrary direction, and passengers will be required to change 
carriages at these exchange stations where the two lines are close to 
each other. The Metropolitan Grand Union is laid out for a different 
— and it will be noticed that many junctions are 
ormed between the railways proposed in that scheme and the exist- 
ing railways in the course of establishing what may be considered 


the inner and outer circles. It is proposed for considerable portions 
of this scheme there shall be four lines of railway, not two; that 
every facility shall be given for the traffic of any railway company 
with which it forms junctions to pass along such lines in the 
carriages by which passengers have arrived from or propose to reach 
the suburban districts, and to allow such trains to run over the 
proposed railways, to drop and take up passengers at all stations, 
and to return by a continuous and different route, if arrangements 
can be made with the companies owning the other portions of such 
routes. Thecont:a-t is continued in another respect. Several outer 
circles are formed close to the inner circle at the eastern end of the 
metropolis by conuecting the lines which stretch from the West 
London Railway to the City with the railways having termini at 
Fenchurch-street, Liverpool-street (in course of construction), and 
the proposed extension of the Great Eastern Railway to Wormwood- 
street; so that while the Metropolitan District Scheme carries 
out that particular recommendation of the Select Committee of 
the House of Lords that ‘it might be found convenient to bring 
the outer circle at certain points into communication with the inner 
circle,’ by placing them alongside of each other from Notting-hill 
to Brompton, the Metropolitan Grand Union scheme makes the 
connection between the two circles, where it is much more required 
in the City itself, and where it supplies the last short link that was 
wanting to complete the outer circles north of the Thames. It is not 
safe, and therefore not expedient, especially in tunnels, to mix up 
quickly succeeding omnibus trains with through passenger and 
goods trains, on a double line of railway, because through trains and 
goods trains will recessarily and unavoidably be irregular in their 
arrival in London. On these grounds, where it is intended to run 
omnibus, suburban, or goods trains into the metropolis at very short 
intervals of time from each other, four lines of railway are absolutely 
necessary for the public safety, and if the inner circle is to be so 
worked four lines of railway will ba required over such portions as 
are intended for such mixed traffic. Where the traffic is proposed 
to be confined to omnibus traffic, or to passenger trains, at con- 
siderable intervals of time apart, intermixed with large numbers of 
goods, mineral, and cattle trains, as on the North London Railway, 
a double line of railway has been found sufficient. 

“The number of trains (389 per day) on the London and Black- 
wall Railway between Stepney Junction and Fenchurch-street 
only shows what a very large amount of traffic can be worked 
under good management. As a general rule, applicable to the con- 
sideration of this and all other railway «clhemes relating to so limited 
an area as the Metropolitan Railway District, it would be attended 
with the greatest advantage to the public and the least destruction 
to property to widen existing railways, and enlarge existing station 
accommodation for passengers and goods, rather than to authorise 
new lines of railway when the necessity is not very clearly proved 
to exist. ‘Thus, the North-London Railway Company have bought 
lands for two other lines of railway between Camden-town and 
Kingsland, and are authorised to lay down one additivnal line of 
way, and their authorised City branch from Kingsland to Liverpool- 
street is in course of construction for three lines of way. It seems 
very questionable whether it would not be far more desirable that 
the North-London Railway Company should proceed with the con- 
struction of the two additional lines for which they purchased the 
land than for any other company to construct an entirely new line 
parallel to it at a distance of little more than a mile north of it. 

“There is a very general concurrence of opinion that the long 
passenger trafic of the main trunk lines should be collected and. 
discharged at the present terminal stations of the company by which 
it is carried from or brought to London; but opinions differ as to 
the best mode of distributing the residential suburban traffic. It 
appears that it would be an enormous convenience to that portion of 
the public who are represented as amounting to many hundreds of 
thousands daily, and attended with some saving of time and some 
considerable diminution of cab and omnibus traffic, if the suburban 
trains can be allowed to circulate aloug the inner circle or circles, 
and to put out and take up pas-engers at the stations most con- 
venient to their residences or houses of business. 

“‘ Theoretically, the most perfect system of railway communication 
for the metropolis would consist in the establishment of radiating 
main lines directed to one focus or centre; but the impracticability 
and inexpediency of such a system of lines has long been apparent, 
and the great companies approaching London in various directions 
have for many reasons established their terminal stations outside 
the most closely-peopled parts of the metropolis—aud there they 
should be forced to remain, or at least not be allowed to penetrate 
within the inner circle. 

“ Three schemes are proposed for uniting the Charing-cross Rail- 
way and the South-Eastern system at Charing-cross with the Northern 
lines; these are the Charing-cross Northern aud the Tottenham 
and Hampstead Junction Extension to Charing-cross schemes, which 


| propose to connect the Charing-cross with the Loudon and North- 


Western, the Midland, and the Great Northern Railways; and the 
latter project also makes a connection with the Cambridge line of 
the Great Eastern Railway. he Charing-cross Western and the 
Tottenham and Hampstead Junction Extension to Charing-cross 
accomplish much more than the Hampstead, Midland, North- 
Western and Charing-cross project, but they also pass through and 
destroy a good deal of property. It would probably be requisite to 
provide against making Cbaring-cross a terminal station for the 
Great Northern, the Midland, the London and North- Western, and 
Great Eastern Railways, in addition to the use for which it was 
constructed. At the east-end three projects propose to connect the 
railways north and south of the Thames. These are the Metro- 
politan District and Metropolitan Grand Union by high level 
bridges at Limehouse and Tower-hill, and the East London, which 
proposes to utilise the Thames Tunnel. The construction of high 
level bridges across the Thames of the dimensions proposed would 
be works of much greater magnitude than any which have yet been 
attempted in this country, and they could not fail to be very costly. 
If the difficulty which has been anticipated in the construction of a 
tunnel from the north end of the Thames Tunnel and passing under 
the London Docks can be overcome at moderate expense, it would 


| seem desirable to endeavour to utilise the ‘'hames-tunnel, and save 





the expenditure of a large sum of mouey in the construction of a 
high level bridge across the Thames. 

“In many instances it is proposed to carry the proposed lines 
under the centre of a street or road of great traffic for considerable 
distances, such as Tottenham-court-road, Victoria-street, Cannon~- 
street, &c., while some of the competing schemes keep clear but at 
the side of the same street or road, except where it is impracticable 
to doso. In the former case there is less cost to the railway com~- 
pany, but much more inconvenience and annoyance to the public, 
and probably serious loss to the occupiers of houses at the sides of 
the street, dependent on the mode adopted for carrying on the work 
and the length of time it is in hand; the other course is attended 
with great additional cost to the railway company for the purchase 
of the lands and buildings required to enable the railway to be made 
clear of the street, and with great annoyance and in many instances 
mach inconvenience and loss to the occupiers of the houses who are 
required to remove. When the construction of such lines. cannot 
be carried on without stopping up crowded thoroughfares, it seems 
preferable that railways should be carried behind houses and not 
under streets. The case is, however, altogether different when it 
has been determined upon to undertake tle construction of a new 
street or to widen an existing one that urgently requires It. The 
opportunity should not be lost of utilising the space beneath - 
street, and the cost to the railway company will be lessened withou 
inconvenience or aunoyance to the occupiers of houses or the public 
generally. ; 

Where the proposed railways are on viaducts it frequently hap- 
pens that the junctions occur over or near important streets or 
roads, and unless the number of lines which may be laid down over 
such streets or roads is named in the bill, as is now done with = 
spect to the crossing of public roads on the level, there will / 
nothing to prevent a railway company from covering the whole 0} 
the width included within the limits of deviation shown on the 
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plans with lines of railway, in order to increase its accommodation 
and thus the street or roadway may be materially damaged.” 


The report concludes with an elaborate description of the engi- | 
neering features of the various schemes, the lengths, gradients, 
curves, and estimated cost; from which it appears that the aggre- | 
gate length of the 31 railway schemes for accommodating the me- 
tropolis is about 170 miles, the estimated share capital £32,948,000, | 


and the proposed borrowing powers, £10,233,930. 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 


$151. Joun AYLEsworTH Battery, Brooklyn, New York, and Joun James 
SreeD, Gorham, Maine, U.S., ‘* A newand improved mode or process of 
covering or insulating wire for telegraphic and other uses or pur- 
poses with twine, cordage, and other covering of a like character.”— 


Petition recorded 14th December, 1863. 


$162. VICTOR DE STAINS, Florence-street, Upper-street, Islington, ‘* Improve- 
ments in steam apparatus tor raising and forcing water, applicabie to 
steam navigation and waterworks.” — Petition recorded 15th December, 1863. 
London, * Certain 
new or improved means of protecting valuable articles exhibited in shop 


3239. HARRY EMANUFL, Brook-street, Hanover-syuare 


frontsand other places. ’— Petition record-d 22nd December, 1863. 


41. Joun Henry Wesrox, Kennington-road, Lambeth, Surrey, and CHARLEs | 
Morton, Oxford-street. London, ** Improvements in apparatus to be used | 
in the exhibition ot dramatic and other like performances.”— Petition 


recorded 7ti January, \864. 


60. DANIEL PiDGKON, and WILLIAM MANWARING, Britannia Works, Banbury, 
“Improvements in the construction of machinery for preparing the food 


of animals.” — Petition recorded 9th January, 1864. 





73. JESSE CLEGG, JAMus CLEGG, and Joseri Row Ley, Huddersfield, York- 


shire, ‘“‘ Improvements in means and apparatus for pressing, measuring 
androlling textile fabries.”—/Petition recorded 11th January, 18 4. i 


90. CHARLES BARTHOLOMEW, Broxholm~, Doncaster, Yorkshire, ‘* Improve- 
ments in working coal, and in apparatus employed therein.”—Petition | 


recorded 12th January, 1864. 


122. WiLLiAM BLAMFoRTH and FRANcis Ronson, Calverley, Yorkshire, 
“Improvements in machinery for hoisting materials."—Petition recorded 


16th January, 1864. 


129. Ropert Newron, Lower Providence, Keighley, Yorkshire, ‘‘ Improve- 


ments in the manufacture of “ spindle bands” used in spinning frames 


and other machinery.” —Petition recorded 18th January, 1364. 


140. GEORGE JENNER, : ailway-terrace, Staffordshire, “ Improvements in 

the construction of sun blinds for railway and other carriage windows | 
Petition recorded 19th January, 1864. | 
149. Josepu HamiLton, R:chmond-terrace, Aibert-street, Southwark, Surrey, | 


and for other similar purposes ” 


“Improvements in machinery or apparatus for cutting wood.” 


153. NEIL McHAFFi«, Broad-street, Mile End, Glasgow, ** Improvements in | 
cast iron.”— Petitions recorded 2Uth 


the manufacture of articles from 
January, 1864. 

158. Grorex Epmonp Dontstuorpe, Leeds, Yorkshire, ‘‘ Im 
machinery used in getting coal, stone, and other minerals.’ 


159. Henry Brockuurst, Beech Houre, Little Hampton, Sussex, and Joun 
SULLIVAN, Great Dover-street, Surrey, ** Improvements in pressure and 


vacuum gauges.” 


162. Micuant HENRY, Fleet-strect, London, “ Improvements in organs and 
other musical instruments, and in apparatus for preparing or producing 
certain articles to be used therein.”—A communication from Joseph 


Antoine Teste, Boulevart St. Martin, France. 


164. James TURNER HALL, Edgehill Station, Liverpool, Lancashire, “ An 
improved combined lantern and lamp for burning petroleum and other 


like hydrocarbon fluids.” 


166. CHARLES HEPTONSTALL and WILLIAM Luny, Kirkburton, Yorkshire, 


“Tmprovements in the manufacture of stays.” 


168. JouN Henry Jounxson, Lincoln’s-inn-tieids, London, ‘ Improvements 
in sewing machines.”—A communication from The Grover and Baker 


Sewing Machine Company, New York, U.S. 


169. FREDERICK JAMS Ritcuie, Edinburgh, Mid Lothian, N.B., “ Improve- 


ments in the application of magnetu-electricity to the propelling and 


controlling of sympathetic clocks.’ —Petwions recorded 21st January, 
1864, 


172. Freperick WILLIAM BURTON, Somerset-place, New North-road, London, 
“Improvements in securing chairs, stools, tables, and other articles of 


furniture to floors.” 


174. JOSEPH SEWELE, Preston, Lancashire, “Improvements in apparatus 


for raising or iowering Venetian or other blinds, curtains, or shuters.” 


176. WILLIAM CLARK, Chancery-lane, London, “ Improvements in sewing 
Wright 


machines."—A communication from John Loper Knowlton, 
Bennett, and John Lynn,, Philadelphia, Pennsylvania, U.S. 

178. RichaRD Eyras Eap ‘ 
and neck-tie rings.” 





180. GEORGE SMITH, jun., King’s-road, Chelsea, London, ‘‘ Improvements 


in wheels for locomotive engines, carriages to be used on railways, and 
similar purposes.” —Petitions recorded 22nd January, 1864. 

184. Joun Henry Brikxuey, Aldermanbury, London, ‘‘ Improvements in 
belt clasps or fasteners.” 

183. Count Gxoxek pg VANsSAY, Nonan-court, Eure, France, ‘ Improve- 
ments in spinning textile and thready fabrics.” 

189. THOMAS MARKLAND, Chester, Tuomas WILLIAMS, and JoHN Brinsbey 
SHERIDAN, Manchester, Lancashire, “Certain improvements in paddle- 
wheels for propelling steam or other vesse's.” 

190. David YooLow STEWaRT, Glasgow, Lanark, N.B., ‘* Improvements re- 
lating to moulds and cores for casting.” 

192. Freperick Noxtu, Leeds, Yorkshire, “ Improvements in processes and 
apparatus for treating and preparing peat and turf, and the products 
obtained therefrom.””—A comuunication from Charles Fluery 
Bruxelles.” Kg 


194. Tuomas Briaut, Old Foundry, Carmarthen, ‘‘ Improvements in kilns | 


and apparatus for drying malt, corn, hops, and other vegetable sub- 
stances,” 


196. JouN PLATT, and WiuL1AM Ricarpson, Oldham, Lancashire, ‘‘ Im- 


provements in the preparation of clay for the manufacture of bricks 
tiles, slabs, or other articles which may be made of such materials.” : 

198. WiLLiaM Epwarp Newton, Chancery-lane, London, ** Improvements 
In steam pumps.”—A communication from Henry 8. Lansdell, James 
0. Halter, and C. T. Francis, St. Louis, Missouri, U.S. 

200. Evegn Lucivs, Frankfort-on-the-Maine, Germany, ‘‘ Improvements in 
the manufacture and production of colours."—Petitions recorded 23rd 
Janwery, 1864. 


2¢2. Joun Pippineton, Gracechurch-street, London, “‘ Improvements in the | 
manufacture of paper from straw and other analogous vegetable sub- | 


Stances."—A communication from Augustus H. Tait, Jersey, Hudons, 
New Jersey, William H. Holurook, New York, and A. R. Paton, Brouklyn, 
Kings, America. 

206. WiLLiIAM DakIN GRIMSHAW, Mitcham, Surrey, “ An improved atmo- 
spheric hammer, the reservoir of which is used as a blower when the 
hammer is at rest.” 

203. Sampson Moore, North Foundry, Liverpool, Lancashire, ‘* An im- 
proved over-head travelling jib crane for facilitating the loading and 
discharging of navigable vessels and for lifting and removing heavy bodies 
gencraliy, parts of which improvements are also applicable to over-head 
crab winches or travelling jennies.” 

210. MALCOLM SINCLAIR McCaLuUM, Glasgow, Lanark, N.B., “ Improve- 

i ments in hats and other coverings for the head.” 

212. SAMUEL VAILE, Basinghall-street, London, ** Improvements in tables.” 

214, WILLIAM EDWAKD Newron, Chancery-lane, London, “ Improvements 
applicable to governors for regulating the speed of steam-engines.”—A 
communication from Alphonse Wackernie, Kue St. Sebastien, France. 

216. Joan SturraroxD, Eversholt-street, Bedfor’ New Town, London, “ Im- 
provements in organs.” —Petitions recorded 25th January, 1864. 

218. Grorez DARLINGTON, Minera, Denbigh, “ Improvements in the manu- 

jjacture of zine white.” 

220. RICHARD ARCHIBALD BRrooMaN, Fleet-street, London, “ Improvements 
im bolting mills.”’—A communication from Edouard Honoré Vittecoq, 
Beaumontel, France. 

22. WauTeR Nortox, Clayton West, Huddersfield, ** Improvements in 

, Weaving cut pile fabrics,” 

224, PereR Curistiz, Greenock, Renfrewshire, N.B., ‘ Improvements in 
the building of wooden ships, vessels, and boats.”—Petitions recorded 26th 

” January, 1864. 

“28. WILLIAM Epwarp Gener, Wellington-street, Strand, London, ‘‘ An 
improved rotary steam engine."—A communication from Alexandre 
Gerin, Lyons, France. 





230. Tuomas Burrerwortu, Yorkshire-street, Mumps, Oldham, Lanca- | 


shire, “Improvements in machinery for cutting manufactured and leaf 
tobaccoes.” 

232, Francis Parkes, Sutton Coldfield, Warwickshire, ‘‘ Improvements in 
the uianufacture of horse-siioe nails.”—Petitions recorded 27th January, 


a 
239. JAMES Henson, Parliament-street, Westminster, “ Improvements in 
the construction of railway goods wagons.”—Petition recorded 28th 
January,1 864. 
249. BRYAN I'Anson Bromwicu, Birmingham, Warwickshire, ‘‘ Improve- 
ments in the construction of casks or vessels for the scoring and preserva- 
os of wines, spirits, and other liquids or fluids.” 
1. JOHN MaksHaLu, Pentonviile-road, London, ‘‘ Certain improvements 


provements in 
, 


es, City-road, London, “ Improvements in scarf 








3 | 257. Joun CooPr Happan, Bessborough-gardens, Pimlico, London, “ Im- 

& provements in fire-arms and in artillery and projectiles for the same.” 
259, RicHarD Brazier, Wolverhampton, Staffordshire, ‘ Improvements in 

Dreech-loading fire-arms ” 

261. Josep Waitwortu, Manchester, Lancashire, “ Improvements in pro- 
jectiles ” 

263. WiLLIAM CLARK, Chancery-lane, Lon’on, “ Improvements im effect- 

ing the combustion of certain matters for heating purposes, and in 
apparatus for thesame.”--A communication from Francis Bernard de 
| Keravenan, Boulevart St. Martin, Paris, 

| 265. HENRY BRrssEMER, Queen-street-place, New Cannon-street, London, 
* Tmprovements in the manufacture of armour plates,and in the ma- 
chinery or apparatus employed in such manufacture.” — Petitions recorded 
20th January, 1864. 

| 267. James Grarron Jones, Cumming-street, Pentonville, London, “ Im- 

provements in machinery employed when getting coal, s'one, and other 
minerals.” 

269. WILLIAM NELSON Hurtcrinson, Plymonth, Devonshire, ‘Improvements 

| in the construction of cylinders of hydraulic machines, applicable aiso to 

the construction of ordnarce and other articles, or vessels, subject to 
pressure from within.” : 

271. Epwarp Harrison, Strand, London, “‘ Improvements in breech-load- 

ing fire-arms."— Petitions recorded Ist February, 1864. 

| 273. JAMES ORLANDO WINKLES, Birmingham, Warwickshire, ‘* An improve- 
ment or improvements in the manufacture of fastenings for belt clasps 

| bracelets, and neckiets, applicable also to other articles.” , 

| 275. FRANCIS Ep@ak MARTINEAU, Birmingham, Warwickshire, “‘ Improve- 

| ments in the books and plates of hock hinges.” 

277. RicuarD ARCHIBALD BRooMAN, Fleet-street, London, “ Improvements 
in the manufacture of glass."—A communication from Mathias Andre 
Pelletver, Rive de Gier, France. 

281. Grorek HamMonp, Manchester, and James WittiaAM Kemp, Salford, 
Lancashire, **!mprovements in the manufacture of illuminating gas, and 
in apparatus to be employed therein.”— Petitions recorded 2nd February, 
1864. : 

283. EDWARD Brans, Argyll-street, London, ‘‘ Improvements in preparing 
or treating animal charcoal.” 


» | 287. Francis Witt1aM Wess, Crewe, Cheshire, ‘‘ Improvements in tools or 


| machinery for evtting or shaping metals or other materials,” 
| 289. ALEXANDER James WALKER, New York, U.S., ‘“‘ An improved clothes 
hanging apparatus.” —Petitions recorded 3rd February, 1864, 


Invention Protected for Six Months by the Deposit of 
| a Complete Specification. 
318. GrorGe ToMLINSON BorsriguD, Loughborough Park, Brixton, Surrey 
**A new and useful improvement in feathering paddle wheels,”—A com- 
munication from William Robinson Manley, New York, U.S.—Deposited 
| and recorded 6th February, i864. 
Patents on which the Stamp Duty of £50 has been Paid. 
334. Jostan’ Georex JENNINGS, Holland-street, Blackfriars, Surrey.—Dated 
9th February, 1861. 7 
349. NaTHAN Tuompson, Holland-street, Blackfriars, Surrey.—Dated 11th 
February, 1861. 
351. Wi1AM OLDFIELD, Noble-street, St. Luke's, London.—Dated 12th 
February, 1°61. 
384. GrorGk JAMES WAINWRIGHT, CHARLES TimoTHy Brapsury, and Joun 
Lawton, Dukintield, Cheshire.— Dated 15th February, 1861. 

395. NiciioLas Nussky, Holbeck, Leeds, Yorkshire.—Dated 16th February, 
1861. 3 
370. Josepn STARLING BLAKE, Portsea, Hants, George Cauury Linenam, 

and JoserH NickLiy, Birmingham, Warwickshire.— Dated 1ith February, 
186). 
486. James Youna, Limefield, Edinburgh.—Dated 25th February, 1861. 





Patents on which the Stamp Duty of £100 has been Paid. 
431. Joun Lawson and StepHen Cotron, Leeds, Yorkshire.—Dated 17th 
February, 1857. 


Notices to Proceed. 

2429. WILLIAM Hort, CiaistopH®R BRAKELL, and WiLLIAM GuNTHER, 
Oldham, Lancashire, “ Improvements in rotary engines worked by sieam 
water, or other motive power.” ; 

2431. JOHN MARTIN STANLEY, and JABRs STANLEY, Midland Works, Sheffield, 
Yorkshire, ** Improvements in propelling.” 

2473. Tuomas Ivory, Kdinburgh, ‘‘ Improvements in steam engines, and in 
furnaces and boilers for the same.” 

2438. Joun lowLson, Heigham, Norwich, “‘ Improvements in apparatus for 
cooling liquids.”—Petitions recorded 5th October, 1863. 

2446. Grorce Dyer, Regent-street, Loudon, ‘* Improvements in the con- 
struction of railway carriages.”— Petition recorded 6th October, 1863. 

2455, CHARLES PoMEROY Button, Leadenhall-street, London, ‘* Improve- 
ments in harrows.’—A communication from Walter Davies Sperry, 
Cleveland, Oswego, New York, U ’. 

2458. EDWARD SLAvGHTER, Avonside Ironworks, Bristol, Somersetshire, 
** Improvements in locomotive engines.” 

2460. Grorge WiiGut, Ipswich, Suffolk, *‘ Improvements in washing 
apparatus.” — A communication from William Ramford, Belleville, 

| Canada West.— Petitions recorded 7th October, 1863. 

2466. GERMAIN CANOUIL and FRANCoIS AKMAND BLANCHON, Paris, ‘‘ Shoot- 
ing t.y fusees, toy rockets, or other similar toy missiles, by means of toy 
pistols or other toy fire-arms.” 

2467. WintiaAmM Lorsere, Wyld’s Rents, Bermondsey, Surrey, “ Improve- 
ments in the manufacture of gas from tar.” 

2468. JAMES Da.ziEL DouGaLt, St. James street, Westminster, London, 
“Improvements in ** camel guns,” and other light artillery, which im- 
provements are aiso applicabie tu “ punt guns” or other heavy fowling 
pieces or rifles.’ — Petitions recorded 8th October, 1863. 

2474. James Woop, Joun Wuirenkad, and Tuomas TeTLow, Oldham, Lanca- 
shire, ** Certain improvements in machinery or apparatus for governing 
the speed of steam engines.” 

| 2475. Joseru E.som, Regent’s-row, Dalston, Shoreditch, London, “ Im- 

| provements in parallel turning, and in machinery for that purpose.” 

2478. Joun McINNES, Liverpool, Lancashire, ** Improvements in sheathing 

| for navivable vessels of iron or wood, which sheathing is also applicable to 

the covering of roofs, walls, and other purposes.” 

2479. JaMes Matuer, Crow O.ks, near Radcliffe, Lancashire, ‘‘ Improve- 
ments in friction or glazing caienders.” 

| 2481. Noan FeLLows, Chancery-lane, London, ‘‘ An improved method of 

| extinguishing fires in chimneys and flues, regulating and promoting 

draught therein, calculated also to act asa ventilator,”’— Petitionsrecorded 
9th October, 1863. 

2484. Geon@e Wate ReyNoips, Smethwick, Staffordshire, ‘An improved 
manufacture of bands or strips for crinolines.” 

2489. DUNCAN PRoupFooT, Glasgow, Lanark, N.B., 
printing or textile fabrics,” 

2490. Joun Westxy Gounpry, Old Shildon, near Darlington, Durham, ‘‘ Im- 
provements in masical instruments.” 

2491. Tuomas Hugues, Wolverhampton, Staffordshire, ‘ Improvements in 
the manufacture of lanthorns.”— Petitions recorded 10th October, 1863. 

2496. Joun Heap, Loudon-road, Southwark, Surrey, ** Improvements in 
perforating machines.” 

248, Tuomas BurowntyG, Liverpool, Lancashire, “ Improvements applica. 
ble to metailic casks,and the machinery for the manufacture of the 
same.” 

2501. WintiAM Epwarp Gerpoe, Wellington-street, Strand, London, “ Im- 
provements in shears for cutting metal and other substances,” —A commu- 

| nication from Hugues Francois Aubert, Passage des Petites Ecuries, 

| Pari-. 

2505. Joun James ANDERTON, St. James-street, Northampton, Northamp- 
tonshire, ** lmprovemevts in machinery for cutting and finishing the 
edges of the soles and heels, and the bottoms of bouts and shoes.”’—Peti- 
tions recorded 12th October, 1863. 

2506. JAMES DopGr, Manchester, Lancashire, ‘‘ Improvements in machinery 
for rolling, shaping, or forging metals, and in apparatus for grinding and 
polishing the same.” 

2506. Grorez Moxrean, Budge-row, London, *‘ An improved ‘ sample’ bag 
for postal and other purposes.” 

2508. Joun Epoar Poyster, Glasgow, Lanark, N.B., “ Improvements in 
throwing projectiles by meaus of explosive agents, and in apparatus 
therefor.” 

2509. Joseru Puace, Hoddlesden, Lancashire, “ An improved application of 
certain schistous or shaley materials to the manufacture and finishing of 

| Par er.” - Petitions reco ded 13th October, 1863. 

| 2519. James MILTON, Paisley, Renfrew, N.B., *‘ Improvements in looms for 

} Weaving.” 

2520. WitttAM Jackson Riprout, Farnworth Mills, Bolton, Lancashire, 

| ‘Improvements in boiling rags and other paper making materials.”— 

| Petitions recorded 14th October, 1863. 

| 2747. Ropexrt Thomas Tart, Essex-street, Strand, London, ‘* Improvements 

in the manufacture of woollen garments.”— Petition recorded Sth November, 

1863. 





“Improvements in 


3124. ALEXANDER Epps, Chilham, Kent, ‘‘ Improvements in malt and hop | 


kilns, which improvements are also applicable to the ventilation and | 


warming of buildings. and to the drying of various substances.” —Petition 
recorded 11th December, 1863. 

3189. JosuPH ASTBURY, Hadley, near Wellington, Salop, “ Improvements in 
forge hammers.” —Petitionrecorded |8th December, 1863. 

3257. Henry Barper, Oxford-road, Ecciesall Bieriow, Sheffield, Yorkshire, 


in presses for the expression of oils and other fluids.”—Petitions recorded | “Improvements in cutlery handles.”—Petition recorded 24th December, 
29th January, 1863. 


1864. 
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52, ALEXANDER Josep SLAD" GranaM, Northumberland-street, Strand, 


London, “ A method of communicating or imparting motion by means of 
fluids or vapours acting centripetally.”"—Petition recorded 8th January, 
1864. 

60. Dasiet Prperon and WILLIAM MANWARING, Britannia Works, Banbury, 
ae luprovements in the con-truction of machinery for preparing the food 
of animals.” — Petition recorded 9th January, 1864. 

117. James Evvis, Bradford, York-hire, and Josepu Stappin, Halifax, 
Yorkshire, ** Improvement in machinery or apparatus for the manufac- 
ture ot healds,”— Petition recorded 15th January, 1864. 

142. Evie Jerome Vivor, Paris, ‘The application of the pneumatic pump to 
watering apparatas,”-—Petition recorded \9th January, 1864. 

159. Henry BrockuuRst, Beech House, Little Hampton, Sussex, and Joun 
SULLIVAN, Great Dover-street, Surrey, ‘‘ Improvements in pressure and 
vacuum gauges.” 

162. Freperick JAmMes Rircnte, Edinburgh, Mid-Lothian. N.B., “‘ Improve- 
ments in the application of magneto electricity to the propelling and 
controlling of sympathetic clocks.”—Petitions recorded 2ist January, 
184, 

179. WitiaM McApaM, Glasgow, Lanark, N.B., ‘‘ Improvements in 
stoppers and bungs for closing bottles and casks and other receptacles, 
and in the machinery or apparatus employed in the manufacture of the 
same.” — Petition recorded 22nd January, 1864. 

190. Davin Yootow Srewakt, Glasgow, Lanark, N.B., “ Improvements 
relating to moulds and ores for casting.”—Petition recorded 23rd January, 
1864, 

204 HENRI ApRIEN Bonnevitie, Porchester-terrace, Bayswater, London, 
“Improvements in apparatas for recovering ships.”—A commn cation 
from Charles Jean Frederic Fyber, Rue Coquillere, Paris.—Petition re- 
corded 26th January, 1864. 

224. PeTer Curistiz, Greenock, Renfrew, N.B., “ Improvements in the 
building of wooden ships, vessels, and boais.”—Petition recorded 26th 
January, 1°64. 

271. Epwarp Harnison, Strand, London,** Improvements in breech-loading 
fire-arms.'""—Petition recorded \st February, 1864. 

318. Georor TOMLINSON KOUSFIELD, Loughborough Park, Brixton, Surrey, 
“A newand useful improvement in feathering paddle wheels.”—A com- 
munication from William Robinson Manley, New York, U.S*~ Petition 
recorded 6th February, 1864. 

And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 


List of Specifications published oe the week ending 
13th February, 1864, 


1204,* 10d, ** 1164 44. ;1490, 8:1. ; 1482, $d.;1519, Ls.; 1523, 1s. 6d.; 1595, 108.; 



















1530, 1s 40.3; 1538, 10d.; 15 10d. ; 1547, 10d. ; 1562, 4d.; 1568, 4d.; 
1564, 4d.; LU 4d.; 1507, l0d.; 1568, 8d.; 1569, Is. 5 
1570, 1s. 2d. ; 2, 1s. 4d. ; 10d. ; 1574, Is, 44. ; 1575, 101.3 
1576, 1s. 4d" 578, 4d. ; 1580, 4d.; 1581, 8d. ; 
1582, 10d.; 10d. ; 7, 4d.; 1588, 4da.; 
1589, : 1590, Is. ; 1591, Is. lod, . 4, 4d.; 1595, 4d, 3 
5g ; 1597, 4d. ; 1598, 4d. ; 1599, Sd. ; 1600, Sd. ; 1601, 10d. ; 1602, 4d. 5 

3, 4d. ; 1605, 10d, ; 1606, 8d. ; 1607, 4d. ; 1608, 1s. ; 1610,4d. ; 1611, 6d. ; 





1616, Od.; 1617, 4d.; 1618, 4d. ; 


‘4d. ; 1613, 4d. ; 1614, 
Ad. ; 1624, 4d. ; 1626, 40. ; 1697, 4d.; 


. 7 1621, 10d, ; 1622, ad. ; 1¢ 
1628, 2s 6d. ; 1630, 4d. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 4s, must be remitted by Post 
Office Order, made payable at the Post-office, 5, High Holborn, to Mr, 
Bennet Woodcroft, her Majesty’s Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 


Tur ENGINEER, at theojice of her Majesty's Commissioners of Patents, 


CLass 1.—PRKIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 

Mills, Gearing, Boilers, Fittings, &c. 

1706. J. Smita, Seaforth, Liverpool, and 8. A. Curasn, Bgremont, Cheshire 
“ Hydraulic ngine for raising water and other fluids above their common 
level, the fluids so raised to be used as a motive power.”—Dated Hh July, 
1863. 

This invention consists in fixing one or more tanks of any dimensions 
within a reservoir, so as to allow water or any other fluid employed to pass 
freely between them. On the bottom of the tank inside the patentees 
place two or more valves over corresponding apertures, which form a com- 
munication with the reservoir beneath. These valves are enclosed by two 
or more cylinders bolted to the bottom of the tank. Within these cylinders 
they fit pistons having vaives on them similar to those on the bottom of the 
tank, The pistons they fix to air-tight cylinders or floats, and by means of 
connecting rods they attach the floats to levers set on bearings secured to 
the crown of the tank. A rod attached to the crank communicates an 
oscillating motion to the levers above, causing the floats and pistons to 
ascend and descend alternately as the shaft revolves, A connecting rod 
unites the crank to the piston rod of the actuating cylinder. This cylinder 
may be constructed in the same manner as the cylinder for a steam engine, 
having feed and exhaust ports with slide valves and gear worked by an 
eccentric ; or it may be made in two or three parts, having the feed and 
exhaust ports; the whole diameter of the cylinder and the piston may be 
made hollow, or truncated, thereby utilising the whole of the fluid employed 
in the working of the engine. The patentees then fill the tank with water, 
and put sufficient water into the reservoir to allow the valves on the bottom 
of the tank to work freely. By opening the sluice valve, thereby allowing 
the water in the tank to poss through the feed pipe into the actuating 
cylinder, the water acts on the piston by the force of gravitation, similar to 
the manner in which steam acts on the piston by the force of expansion, 
The water passes through the cylinder and out of the exhaust port into the 
reservoir. The feed ports and exhaust ports they open and close by the 
action of the eccentric, thereby changing the force of the water from the 
bottom to the top of the piston. This causes the shaft to revolve, the lever 
to oscillate, and raises one piston and float in the cylinder, and depresses 
the other, while the atmospheric pressure acting on the surface of the water 
contained in the reservoir forces « portion of it to follow the piston and fill 
the cylinder as the float ascends, and the water in the other cylinder passes 
throuzh the valves on the piston into the tank, and from the tank through 
the feed pipe into the actuating cylinder through the exhaust ports into 
the reservoir, and by the pressure of the atmosphere is again forced 
through the valves on the bottom of the tank into the cylinders, and this 
circuit of motion will be continued until the communication between the 
tank and actuating cylinder is shut off, when the motion ceases, 

1711. J. F. Devany and J. C. R. Oxes, Greenwich, * Pistons of steam 
engines.” —Dated 9th July, 1863. 

For the purposes of this invention, in order to render the pistons of steam 
engines steam tight, and yet capable of moving freely in the steam engine 
cylinders, the packing heretofore employed is dispensed with, and the 
bodies of the pistons at their outer circumference are made eylindrical of 
slightly less diameter than the interior of the cylinders, so that they will 











move freely within the cylinders, The interior of the central parts of the 
pistons may be hollow, or otherwise made as light as cau conveniently be 
done ; and in order that the use of packing may be dispensed with the outer 
surface of each piston has numerous paraliel grooves or indentations formed 
around it, and by preference a number of holiow ring-like spaces in which 
water will accumulate, which will prevent the passage of steam, while at the 
same time such accumulation will tend to lubricate the surface of the 
cylinder as the piston is moved to and fro within it.—Not proceeded with, 

1712. P. G. B. Westmacorr, Neweustle-upon-Tyne, “ Hydraulic engine.”— 

Dated 9th July, 163. 

For the purposes of this invention it is preferred to employ oscillating 
cylinders, but this is not essential, as fixed cylinders may be used, Each 
of the cylinders has its piston or plunger. The piston or plunger rod of 
each cylinder is constructed of such diameter in respect to the diameter of 
the plunger or piston as may be desired, depending in each case on the 
extent of urea of the plunger or piston it is wished should be subjected to 
the pressure of the fluid on the side where the rod is applied. In some 
cases the plangers may be made to work one within another, in order to 
obtain a different area to be acted on by the pressure of the fluid at one 
time to what is acted on at another. The valves of each cylinder are 
arranged in such manner that both the larger and smaller area of the piston 
may be opened to the exhaust and to the pressure, so that when the 
pressure is on the one side of the piston, the other side may be open to the 
exhaust ; hence, when any number of cylinders are used in combination 
to give rotatory motion to a shaft, such shaft is driven by either of these 
powers,—thus when the pressure of the fluid is acting only on the smaller 
area of each plunger or piston, while the larger area of each plunger or 
»iston remains open to the exhaust, the lowest power of the engine will 
=“ aff rded. When the pressure for any length of time is applied to the 
larger area only of each plunger or piston while the smaller area is open 
to the exhaust, the second power of the engine will be obtained. When 


| the pressure is applied alternately to the two areas or each plunger or piston, 


| area of the piston is open 


and the exhaust is alternately opened to the larger and smaller areas of 
each plunger or piston, the largest power of the engine will be obtained. 
Or, when the larger areas of each piston are open co! | to the pressure 
and exhaust, the lowest power of the eugine is afforded. hen the smaller 

i stantly to the p while the pressure and 
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exhaust are applied to the larger area, the second power of the engine will 
be obtained. It is preferred that each engine should consist of three 
oscillating cylinders having their plunger or piston rods coupled to three 
crank pins set at equal distances apart round the circle. 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Fe. 

1705. 8. Davis, Strand, London, “ Anatomical bit for horses, &c.""—Dated 

9th July, 1363. 

A ‘*bit,” constructed according to this invention, is so formed as to 
adapt itself to the anatomical structure of the head, cheek, and nose bones, 
and to the respiratory organs of horses or other animals, by which means 
pressure may be applied to those parts, in order to compel the animal tothe 
will of the rider or driver.—Not proceeded with. 

1709. R. A. Brooman, Fleet-sireet, London, ** Improvements in ships, and 

in propelling the same."—A communication— Dated 9th July, 1863. 

This invention consists in constructing the hu: of an elongated narrow 
form, and iu connecting to the bottom thereof a cylindro-conical tube ; the 

ication b the two is effected by three vertical cylinders. 

The tube is divided into three water-tight compartments ; the two end com. 

partments are Jef. empty. The central compartment may, at pleasure, be 

inade to contain compressed air or water, whereby the line of floatation 
may be regulated. To diminish the friction of the three cylinders uniting 
the tubular keel or hull, the inventor encloses them in a casing. At the 
sides of the hull there are, suy, six supporting and propelling cylinders or 
drums divided into water-tight compartments, which, together with the 
tubular keel, maintain the ship at one level, the drums keeping it in equi- 
librium. The circumference of the drum is not a plain surface, but consists 
of two inclined planes, meeting at the centre, and sloping from the centre 
to each side. The floats are attached by rods or bars to, and parallel with, 
the circumference of the drums, but at a distance from it equal to about 
the breadth of the floats. The object of the space between the drums and 
the floats is to allow of the water running off, instead of being carried 
round by the floats, as would be the ca-e if the floats were attached 
directly to the drums, Each of the drums is, by preference, driven by 

#& separate engine, in order that all, or any of them, may be worked as 

requi:ed, 

1727. W. E. Jones, Wellington-road, Clapham, ‘‘ Permanent way of rail- 

ways,” —Dated wth July, 186%. 

‘This invention consists in making metal sleepers with a spindle or shank, 
for the purpose of securely fixing the sleeper to the ground. The spindle 
or shank is, by preference, provided with a broad screw, somewhat in the 
manner of a screw pile, and, in such case, facility is thereby obtained for 
adjusting the level of the rails. The sleeper is, by preference, provided 
with a circular groove or channel, to receive the heads of screw bolts which 
secure the chair to the sleeper ; and, when it is desired to adjust the level 
of a rail, these serew bolts are slackened, and the sleeper, with the screw 
shank or spindle, is turned in the required direction until the desired ad- 
justment is obtained, when the bolts are screwed up, and the rail is ready 
for traffic.— Not proceeded with. 











Ciass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

1708. R. PHiLuipson and W. Bond, Accrington, “ Temples for looms.” —Dated 
9th July, Lous. 

This invention consists in fixing within the ordinary temple trough a 
Stationary rod, instead of a movable rod or temple, and in placing thereon 
at each end a wood or other roller made sufficiently light to revoive by the 
motion of the cloth, Two bushes or collars are also fixed upon the said rod 
and made adjustable thereon by means of set screws, in order to regulate 
the proper position of the rollers to the breadth of the cloth in the oom. 
‘The rollers are covered with sand, emery, smalts, glass, or other suitable 
materials; and in order more effectually to their adhesi to 
the cloth, and to increase its breadth, the inventors cut spiral grooves in 
the surface of the rollers. The general object of these improvements is to 
obtain a greater amount of adhesiveness or bite by lighter and more easily 
revolving meana than have hitherto been attained.—WNot proceeded with. 
1724. W. CLARKE, Nottingham, ** Ornamental lace.”"—Dated 10th July, 1863. 

This invention relates Lo o taining various ornamental effects in the pro- 
duction of lace by the peculiar use of sume of the warp threads at certain 
times, so that such warp threads may form brasving or distorting threads 
to give and retain a brass or distortion to parts of the fabric into inclined or 
angular forms, and then be used in the production of parts of the lace by 
which the use of extra threads for the purpose is rendered necessary,—Not 
proceeded with, 








Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 

1698. T. Prexce, Leominster, ‘* An tmproved corn and seed drill."—Dated 
8th July, 1863. 

In constructing this improved corn and seed drill the patentee attaches 
the seed box to the frame of the machine, instead of fixing it upon the top 
of the corn box, as hitherto invariably practised. Secondly, he places at 
the back of the machine a hand lever keyed upon a shaft, having a cam at 
one end which acts upon a side lever, which, when the hand lever is 
depressed, throws the driving wheels out of gear, and stops the delivery of 
the seed. The depression of the hand lever at the same time raises the 
coulters out of the ground by means of two other levers keyed on the same 
shaft, and connected to the coulter bar. The raising of the hana lever will 
have the contrary effect of placing the driving wheeis into gear, and at the 
same time throwing the coulters down into their working position. This 
hand lever is under the control of the person attending the hine, and 
gives him a great advantage, as by one motion of the lever he can throw 
the machine either into gear or out of gear advantageously, and a great 
amount of time and labour is thereby saved. 

1718. W. Tasker, Andover, “* Thrashing machines.”—Dated 9th July, 1863. 

This invention relates to the springs or bars which support the shoes, 
riddles, or caving boards of thrashing machines, and to the connecting rods 
which communicate motion from the crank shaft to the shoes, riddies, or 
caving board's of these machines. According to this invention the patentee 
make: those springs or bars and connecting rods of two separate blades or 
bars of wood, steel, or other suitable material, in pe of in one single 
piece as heretofore, These )lades or bars are of equal thickness throughout 
their length, and are kept asunder by a block of wood cr metal introduced 
between them at each extremity, such blocks serving wso as the attach- 
ments for the springs, bars, or connecting rods to the parts to be moved, 
or to any fixed part of the framing. These connnectious may be cither 
rigid or otherwise, as preferred. 

1726. R. Hornsny, jun., J. BONNALL, and W. AstBuRY, Grantham, “ Jm- 
provements in traction engines, and in apparatus for ploughing and 
tilling lands by steam, de." — Dated lth July, 1863. 

In constructing traction engines and engines for hauling agricultural 
implements the patentees employ a horizontal boiler, tubular by preference, 
The cylinder or cylinders is or are placed in or near the bottom of the smoke 
box, or underneath the boiler, The pistons are fitted with trunks, so that 
the connecting rods may be jointed to them, as is usual iu trunk engines ; 
or other engines may be employed. The connecting rods give motion to a 
crank axis mounted underneath the boiler, and having a fly-wheel at its 
end, This axis also carries a pinion which gears into, and ur!ves a tooth 
wheel on another, and parallel with the first, aud also under the boiler. 
On the second axis is a chain pinion, which by a pitch chain drives a chain 
wheel on the axis of the hinder road wheels of the engine, which thus 
receive motion, In order to carry the weight of the engine, rods descend 
from the bearings of the axle, and at their lower ends are connected with 
springs which rest on brackets fixed to the boiler and traming. The 
springs preferred are helical, and they are so applied as to be able to accom- 
modate themrelves to the varying positions of the axle and its bearings. 





Cass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 


1714. R, AGATE, Hornsey, “ Construction of skylights and rooflights for 
ratlway stations, conservatories, de.” — Dated Uth July, 1063. 

This invention consists m Making er grooving a longitudinal groove or 
recess or channel in the lower part of the bar or rafter on which the glass 
is placed, so that, when the water passes through the cracks that will arise 
in glazed roofs, such water will pass or drop into the groove or recess or 
channel placed beiow, as before mentioned, and thence conveyed outside 
the building or structure by any suitable contrivance. 

1723, C. Dk Berevr, Manchester, ** Improrenents in piles for foundations, 
and in piers sor bridges, dc.” — Dated 10th July, 1863 

This invention consists in constractirg iron cylindrical or other shaped 
piles (cast iron being preferred) of a series of lengths capabie of being 
united to form a iong continuous pile by turning the ends to fit square 
against each other, or at right angles to the length, and either by enclosing 
the ends in a belt, or ring, or socket screwed to receive the ends, and form- 
ing or fitting to them screws to fit the socket, or by connecting them by 
screwing them together, without an external or projecting socket, one into 
the other, or both on to a connecting tube or piece screwed externally or 
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otherwise than by flanges (as the main ay is to use hollow lengths of a 


diameter too small to admit access internally for bolting together), and in 
combining a series of piles so constructed into a foundation or pier, or sub- 
structure, and, if continued into a su; ucture, by cappi bracing, ties, 
or other framing or means of union, The intention is that the bottom 
length should be pointed, and that the pile—either in two or more lengths 
—is to be driven by means of a heavy ram with a small lift, so as to pro- 
duce an effect assimilating to pressure, rather than a sharp blow, and using 
a temporary capping of metal, or wood, or other materials, either sepa- 
rately or in combination, the capping being removed and transferred to the 
top of each length as it is successively added. If any inequality of level of 
top surface of a series of such piles should occur from difficul'y of driving 
to an uniform level, then special top lengths may be employed. When 
belts, rings, or sockets are used they may be projecting, or partially or 
pletely k. Where the ground is soft (and to this case the 
invention is more particularly applicable) the piles should be hollow for 
substructure, but for the superstructure they may be either hollow or solid. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 


1703. H. }. P. Cunntnanam, Bury, Hants, “ Working guns.”—Dated Sth 
July, 1863. é 

This invention relates ‘to the working of guns on board ships, and in 
batteries on shore. As regards loading muzzie-loading guns, the invention 
consists in mounting a gun on a carriage of such construction (as hereinafter 
described) that the gun shall be capable of being turned round, so that when 
it runs in, it shall point on board or along the deck or battery, tivus facili- 
tating the operations of working, sponging, loading, and ramming, and also 
affording protection to the gunners. The carriage is divided horizontally 
into two parts, the upper part being fitted to revolve on an axis fixed to 
the lower part. The invention also refers to provisions for closing or 
partially closing the aperture of the port hole, to prevent as much as pos- 
sible the admission of missiles and projectiles. For this purpose the inventor 
fits on the port, three or more or less, slabs of iron or other metal to 
slide up and down in grooves on each side of the port. The depths of the 
slabs are so adjusted that when raised in their respective grooves they shall 
close the aperture of the port, after the manner of jalousie blinds, so that 
when the gun is run in for loading the aperture of the port shall be closed. 
The slabs can be also adjusted so as to close those parts of the port not 
occupied by the gun when run out. Theslabs can be raised and otherwise 
worked by counter-poises.—Not proceeded with. 











Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 


1699. A. G. Soutuny, Bradford, Wiltshire, ‘‘ Divers lamps.”—Dated 8th 
July, 1863, 

This invention relates, First, to roof lamps commonly used on railways, 
or other lamps in which the burners are placed in a glass globe covered 
with a reflector, the reservoir being either above the flame or contained in 
the glass globe in such a way that any oil spilled from the lamp may be 
caught in the globe. These lamps are adapted to the burning of hydro- 
carbon oils, preferably the heavier portion of them; or a mixture of the 
same with fat oils is used with great advantage to insure steadiness in 
burning ; or the fat oils alone may be burned with increased brilliancy. In 
constructing these improved lamps the patentee fits the reflector on to tre 
top of the glass air-tight, or nearly so, with the exceptions hereinafter men- 
tioned, and he fits on to the top of this reflector a metal chamber, which he 
makes of sufficient length to create the required draught. This is a point 
which he has found to be of very great importance. From the reflector he 
passes down one or more pipes communicating with the outer air (herein- 
after called air passages). In this air passage or passages in the lamps in 
which the reservoir is above the flame he prefers to enclose the ordinary oil 
pipe supplying oil to the well from the reservoir, in order to keep it cool ; 
the well itself he covers with an outer case connected with the air passage 
or passages, on which he fits a deflector adapted to the shape of the wick, 
in such a way as to allow of no communication between the air passage and 
the body of the lamp, except through the opening in the deflector. In this 
class of lamps the reservoir may be of any of the ordinary shapes. In the 
lamps in which the oil reservoir is placed in the lower part of the globe, he 

refers to suspend them from the reflector by means of the air passage, and 
f the flame is placed on the top of the reservoir, he covers the flame with a 
deflector, and makes it communicate with the air passage or passages. 





Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

1704. J. THOMAS, Battersea,“ Treating ores and earths containing iron, in 

order to obtain the metal therefrom.”—Dated 8th July, 1863. 

In performing this invention the patentee first reduces the matters to be 
operated on to a state of sand, and mixes them in or about the proportions 
following, with the ingredients named :—Sand, or ores reduced to a state of 
sand, two parts; clay or argillaceous earth, two parts ; cha'k (lime, or’other 
material containing jime), one part; coal, or other fuel, one-fourth part. 
The proportions must, however, be varied according to the richness of the 
ore and clay or argillaceous earth ; they must be such that a brick may be 
formed of the materials used, or that they may be moulded. The bricks, 
blocks, or Jumps are now dried, and then calcined by burning, as in the 
burning of ordinary building bricks, or otherwise. After calcination the 
mass is ready for reducing in the manner ordivarily followed in smelting 
iron ores. 

1713. W. V. Wiuson, Jubilee-street, Mile Bad, London, “ Manufacture of 

red colouring matter.”— Dated 9th July, 1363. 

In carrying out this invention the inventor takes a mixture of aniline, 
with its homologue toluidine, to which he adds nitric acid in small propor- 
tion—about 5 per cent. of the latter, or its equivalent in other nitrates. 
The temperature of the mixture should then be raised. He finds 250 deg. 
Fah. suitable. Maintaining the temperature he adds, from time to time, 
binoxide of manganese until the operation is finished. The mass will then 
assume, when cold, a hard bronzed appearance, from which the red colour- 
ing matter may be extracted by the usual known methods. Other acids, 
such as iodic, chloric, perchloric, arsenic, ganic, per ic, may be 
used in the place of the nitric acid in the small proportion abo. e men:ioned, 
and, in the place of the binoxide of manganese, other metallic peroxides, — 
Not proceeded with, 


Ciass 9.—ELECTRICITY.—None. 


_—_— 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 





manufactures.” —A communication.— Dated 22nd June, 1063. 
In carrying out this invention the inventor forms « set of crystals upon a 


means of a good microscope, he examines the crystals on a glass, or on a 
suitable screen, and he copies or registers the same with the effects shown 
in light and shade by hand, or by photographic process. When he wishes 
to cause the crystals to exhibit colours he interposes a polariscope, or other 
such optical apparatus, and moves the same in one or other direction, or 
alternately, so as to obtain suitable colours and shades of colour, or to 
blend the same. Sometimes he obtains excellent patterns from scratching 
the surface of a piece of glass, so as to develope its crystals. Many bodies 
may be employed. Sometimes he employs such as do, and sometimes 
such as do not, contain either acid or alkaline matter, and he avails himself of 
the results of or from such solutions or mixtures of fluid substances as may 
have been caused to pass to, or are passing to, the solid state, by arranging 
their particles se as to form patterns, whatever be the basis of the crystals, 
or the forms and colours belonging to the aifferent crystals or systems, and 
whether the crystals be formed or deposited upon glass or other materials. 
—Not proceeded with. 
1569. W. CuaRK, Chancery-lane, London, ** Apparatus for charging air or 
gases with combustible vapours.”"—A communication.—Dated 22nd June, 


1s63. 

This invention cannot be described without reference to the drawings. 

1671. W. L. and T. Winans, Dover-street, London, ‘* Adapting propellers for 
propelling ocean steam vessels.” —Dated 22nd June, 1863. 

This invention relates to a former patent dated 19th June, 1853 (No. 
1888.) ‘The above-named invention consists in the combination of a vertical 
transverse trunk within the huil of a vessel of ordinary form, or such form 
slightly modified, with a screw propeller of large size, or two small pro- 
peilers piaced side by side, whose blades project beyond the outside of the 
hull, The present invention consists in the combination for ocean steamers 
of the ordmary type of hull with two vertical transverse trunks, one placed 
towards each end of the vessel, with two screw propellers, one placed in 
each trunk, of such large size that the biades shall project above the surface 
of the water when the vessel 1s fully loaded. As a modification of the above 
arrangement two propellers may be combined with vessels, the hulls of 





to the hub of the propellers under and for a convenient distance above the 
water line. The machinery or engine for driving the propellers is to be 











1566. F. Bouut, Liverpool, ‘‘ Obtaining patterns and designs Jor the arts and | 
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placed between them. In some cases both propellers may be mounted upon 

the same shaft, and the engines may be made to actuate both propellers 

simultaneously. In other cases the propellers may be mounted on separate 
shafts, and actuated by separate engines, so that the propellers may be 
used singly or may be driven either in the same or in opposite directions. 

1573. W. E. Newton, Chancery-lane, London, *‘ Printing machinery."—A4 
communication.— Dated 22nd June, 1863. 

This invention consists in a nove! method of printing by interposition, 
that is to say, the printing type+ or surfaces are not inked, as in the 
ordinary method, but on the contrary they act in a dry state, through the 
agency of a paper prepared with a composition of glycerine and lamp black 
which will adhere perfectly to all kinds of paper The prepared paper, which 
is wound on two small cylinders, is unwound as the printing operation 
proceeds, in order that the types may not bear several times on the same 
place, which might cause some parts to be darker thun others ; as the paper, 
however, is always slightly damp from the nature of the composition which 
covers it, the same sheet may be made to serve two, three, or even more 
times, if necessary. 

1575. J. Murray, Glasgow, ‘‘ Machinery for making chains or chain cables 
and rings.” —Dated 23rd June, 1863. 

This invention cannot be described without reference to the drawings. 
1:76. A. R. STOKER, Wolverhampton, ‘‘ Prepering and fashioning iron 

applicable to the manv facture of boot heels, tips, and horse-shvoes "’—Dated 
23rd June, 1863. 

This invention consists in forming grooved, channelled, indented, and 
other rods or bars of iron, from which boot heels and tips are to be made by 
special rolls or apparatus, whereby two or more of such grooved, channelled, 
or indented rods or bars are produced in one piece by suitab!e projections 
formed on one or both the rolls or apparatus. After leaving the rolling 
mill these improved rods or bars are cut into suitable lengths, and longitu- 
dinally divided by the aid of a pair of circular cutters. In some instances 
rods, after they have left the rolling mills, may receive the desired indenta. 
tions, after which they are finally bent into their various and proper forms, 
suitable for boot heels, tips, and other similar articles, by any well-known 
bending contrivance. This invention also consists in the formation of pieces 
of iron by pressing and fashioning them out of ordinary merchant and other 
rolled bars, and which the patentee accomplishes by cutting them into more 
shapely pieces previously to their being manufactured into horse-shoes, 
leaving the bars wider and thicker at those parts incended for the toes of 
the shoes, subject to so much wear and tear, and narrower and thinner at 
the quarters, or those parts of the shoes subject to less wear and tear. 

1580. T. F. Parsons, Maindee, Monmouthshire, “* Preparing plates, bars, or 
other objects of iron for being coated with metals or alloys.”—Dated 2nd 
June, 1863. 

This invention consists, First, in immersing the plates or other objects 
in a weak solution of sulphuric acid, for the purpose of loosening the 
oxide, cinder, and other impurities; and in subsequently completely 
removing them, and thoroughly cleaning the plates or other objects, by 
scraping or grinding the same. 

1838. W. Toovry, Brussels, Belgium, “ Photo-lithography, photo-zincography, 
and photographic engraving on copper or sted plates, dc.” ~Dated 23rd 
June, 1863. 

In order to produce on a lithographic stone an impression suitable to be 
printed from, the patentee proceeds as follows :—From a negative on glass 
or paper a positive impression is taken on paper prepared in the following 
manner :—He takes sized paper very smooth and even in texture, which he 
coats with a solution of gum arab.c in pure water saturated with bichro- 
mate of potass. It is known that bichromate of potass, in combination 
with an organic substance, such as gum, gelatine, or starch, becomes 
insoluble in water after a certain exposure to light. ‘The paper, 
prepared as above, he then exposes to light behind a negative, and when 
the photographic image is sufficiently developed, such parts of the gum 
impregnated with bichromate of potass, which receive the rays of light, 
become insoluble, or partly so, exactly according to the gradation of tone 
in the negative employed. ‘The sheet of prepared paper, with the photo- 
graphic image thus printed, he places face downwards on a lithographic 
stone, grained very tine or polished, according to the nature of the image 
to be reproduced, and previously arranged in a percussion press; it can be 
done in a lithograph-press, but the result is uncertain. He then places 
several sheets of damped paper upon the stone over the photographic proof, 
and applies a heavy pressure ; the water contained in the damp paper is 
pressed through the photographic proof, and dissolves the parts of gum 
remaining at liberty ; the dissolved gum attaches itself to the surface of the 
stone. When the stone has remained a certain length of time in the press, 
sufficient to allow the smal] quantity of soluble gum in the dark shadows 
to attach itself to the surtace of the stone, he removes the pressure, and 
withdraws the photographic proof carefully from the stone, when a nega- 
tive image is visible in gum on the stone, with ull the gradations of tone. 
He then dries the stone, either spontaneously or by gently warming it, 
and, when well dried, he covers the whole surface of the stone with greasy 
ink, which may be applied with a roller or otherwise. The greasy ink is 
thus brought into contact with all the parts of the stone untouched by 
gum ; the coating of ink is then removed by passing through the litho- 
graphic press, by spirits of turpentine, or otherwise, and all the gum 
removed from the surface by washing. The stone is then rolled in with 
ordinary printing ink, and the positive image appears in black ; it is then 
printed as every lithographic drawing, but has the great peculiarity of 
requiring no etching, the gum having so far penetrated, by pressure, into 
the substance of the stone as to allow of a great number of impressions 
being taken off. He prefers gum arabic, butsumilar substances can be used 
instead, such as gelatine, dextrine, and mucilaginous solutions. In photo- 
zincography he proceeds as above described, substituting a zine plate fora 
lithographic stone. In photographing engraving on copper, steel, or other 
metal pilates, the preliminary operations are the same as those employed for 
stone or zinc, excepting that a positive image on glass or paper should, in 
the first mstance, be used instead of a negative. When the plate is with- 
drawn from the press, and the photographic proof detached from it, it 
should be well dried, as stated, for the stone ; the plate is then covered 
with a thin coating of varnish, and, when dry, may be soaked in water, to 
remove the gum, or immediately piunged in a weak sojution of acid, and 
etched in the usual way of etching on steel or copper. Wherever the plate 
is protected from the varuish by the gum it will be attacked by the acid, 
and an engraving is produced, when it is then printed asan ordinary etching 
on metal plate. 

1590. T. Revwoop, Lower Homerton, Middlesex, “‘ Apparatus for straining, 
or for mizing and straining, liquid and solid substances." —Dated ith 
June, 1863. 

This invention cannot be described without reference to the drawings. 


—__—_____.., 








Tron oN THE SANDRINGHAM Estate.—A discovery has been made 
of a valuable stratum of iroustone on the Sandringham estate, 
recently purchased by his Royal Highness the Prince of Wales. 
The discovery has been effected by Mr. J. Wright, merchant, of 
Lynn, who has sent samples of the ore obtained to some analytical 
chemists in the North of England. These gentlemen state that the 
ironstone found contains nearly 41 per cent. of metallic iron, so that 
the ore appears to be even richer than that of the Cleveland dis- 
trict. It is believed that the deposit covers at least 5uvU acres, com~ 
mencing at Wolferton Church and extending inland past the Lynn 
and Hunstanton road. Mr. Wright has communicated his discovery 


| to the Prince of Wales through General Knollys, and has applied 


piece of smooth, clear, polished glass, or other suitable substance, and, by | 


for permission to work the ore on payment of a royalty. If the 
hopes entertained with regard to the discovery should prove well 
founded, the matter will prove ove of much importance to the whole 


| surrounding district, and especially to the town and port of King’s 


which are so modified towards the ends as to conform more nearly in form | 





Lynn. 


Tue CaLepoxta.—The Caledonia, 35 guns, screw iron-cased vessel, 
4,125 tons, now fitting at Sheerness, is fast approaching completion, 
and will be ready for the penant in April next. The vessel has 
been supplied by Messrs. Maudslay, Sou, and Field with a pair of 
horizontal double pision-rod engines, of 1,000 nominal horse-power. 
‘The diameter of the cylinder is 92in., its length of stroke 4ft. The 
steam is obtained from eight boilers, four forward and four aft, with 
32 furnaces and two stoke-holes. ‘The stoke-holes are well ventilated 
by Baker's new veutilating apparatus. The engines are fitted 
with a four-bladed screw, the diameter of which is 24ft. The 
present pitch is 22ft. din., but it can be varied from 20ft. to 
25ft. Im consequence of there being no means of hoisting 
the screw, provisiun has been made for disconnecting it from the 
engines when the vessel is under sail, by meaus of disconnecting 
coupling, whereby the screw is allowed to revolve. The contrac- 
tors having completed the fitting of the engines, steam was got up 
on Weduesday for a preliminary trial at moorings in the large basin 
in Sheerness Dockyard, which gave the greatest satisfaction. The 
trial lasted five hours, during which the maximum number of revo- 
lutions of engines was 40, the pressure of steam being 18 Ib., and 
the vacuum 27}in. Higher results could have been easily obtained 
at full power, had not this been prohibited by the authorities during 
trials in the basin. ‘I'he Caledonia will be out of the hands of the 
dockyard officials in a few weeks, when she will be taken for trial 
at the measured mile previous to the engines being handed over 
to the Admiralty by the contractors. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 


Inon Trave: Continued Competition from Abroad; Orders Slack: 
Workmen’s Unions—Pia Iron: No Purchases—Inon Stone: The 
“ Get” Reduced—Coai: Good Demand: Pressure Lessened: Prices 
—Brancues OF NATIONAL Miners’ Association: Increase in this 
District—T ae Truck Act 1n Newport: Proceedings to Come Off— 
Tue Nortuern States anv British Operatives: An American 
Agent in this District: Great Inducements Held Out—Harpware 
Traves: Branches Specified: Rapid Growth of Messrs. Chubb aud 


Son's Lock Works—Metat Market: Reduction in the Standard of 


Copper—WoLvERHAMPTON CHAMBER OF CommeRCE: Annual Re- 
port: Review of the Past Year's Trade: Decimal Weights and 
Measures: Trade Marks Bill: Law of Purtnership—Brrmincuam 
Town anv Justrict Bank: Twenty per Cent—Bankrvurt Enat- 
neERs: The Brothers Capes, of Burton—WoxkKING-MEN’S CLUB FOR 
Bramincuam: A Building to be Erected—Mvniricence sy CLERKS 
axnp WorkMEN—SxHocKiNG Deartu at AN IRONWORKs. 
Tue corpetition’by foreign makers of finished iron keeps up. Cir- 
culars are arriving from Brussels houses offering iron at £1 under 
Staffordshire prices. Very few new orders are coming in. The 
reduction in the rate of discount has not improved the tone of the 





| 


converters (steel), £3 12s. to £4 12s. per week; moulders Cron 
7s. to 12s. per day; puddlers, 14s. to £1 per day; rollers (iron), 
£1 4s. to £1 10s. per day. Then, as to iron and coal in the United 
States, the Reporter prints as follows :— 





Tons. 
“Pig iron produced in 1860 was .. so 00 6 884,474 
Est mated increase since census)... ee ee tee 400,000 
Total oe ee 1,284,474 
Proportion of Pennsylvania 8,100,000 tons — 
Bar iron produced in United States, 1860 .. .. 406,298 
Estimated increase since census... «+ «+ «8 + 163,050 
Total os ce 20 0 569,298 


Proportion of Pennsylvania, 366,000 tons. 
Coal produced in 1860 in United States.. .. +. +» 
Estimated increase since census .. «. ++ . 


15,657,484 
6,000,000 





Total .. 21,957,434 
Proportion of Pennsylvania, 17,000,000 tons. 

The paper then heeetly soniens education in America, the City of 
Pittsburgh, New York, New England,andnew manufactures, cost of 
living, free trade, treatment of debtors, free land, American money, 


| and several other matters, after which follows tables of wages for 
| all classes of operatives. 


Altozether the offers in the Hardware 
Reporter ave very enticing to many British workmen. - 
Respecting the general trade of this district we may say that the 
activity which has prevailed since the second week of the 
year still continues. In some branches business is not what is con- 


trade. There is still a determination on all bands to refrain from | sidered brisk, but it is steady, and orders regularly come in on 
entering into new engagements. The majority of the trade, how- | account of the country trade. The factors’ travellers have done 
ever, are confident that buying will soon re-commence alike for pig | 


and finished iron. 

The puddlers and mill-furnacemen announce a continued acces- 
sion to their respective unions. Lurge accessions are being made 
from North Wales in particular. In Abersychan, there, 100 men 
have just recently joined the Brierley Hill unions in a body. So 
few purchases of pig iron are pow being made, that one firm, who 
have six blast furnaces, have not sold a ton of pigs since last quarter 
day. In consequence of the difficulty of selling iron, combined with 
the high rates of wages, stocks of ironstone are, as a rule, being 
worked down to the lowest point, and some ironstone pits are being 
only partially worked, while at a few the operations are being 
altogether suspended. This diminished demand for colliers and 
miners has had the effect of inducing some of the men who had 
given notice for the rise of 3d. per day to withdraw it; and it has 
likewise occasioned a few masters who had paid that rise to give 
notice for its withdrawal. 

There is still « good demand for coal, but the collieries are not 
now quite so thronged with buyers clamouring to be served. The 
men, as is usual when there are indications of less pressure on the 
part of customers, are somewhat more attentive to work than they 
were afew weeks ago, and prices remain unaltered. Best thick coal, 
14s ; common, 11s. ; Jumps, 1Us.: and find slack, 4s. per ton at the 
wharves west of Dudley. On the east side of Dudley the prices of 
thick coal are as follows :—Best, 16s ; common, 14s. ; lumps, 12s. ; 
and fine slack, 5s. per ton. 

From the several branches in this district of the National Miners’ 
Association reports covtinue to be issued stating that the “ cause ” is 
prospering. From Willenhall it is stated :—“‘ We are increasing in 
numbers—almost incredible, organised and established seventeen 
lodges, and assisted and helped to bring to a successful issue 
a strike in our neighbourhood at Bilston. Our committee has 
posted this afternoon £28 to Willington to assist the men on 
strike. We will try to assist them every week while they 
are out aud suffer persecution. Allow me (continues the 
writer of the report) to say a word or two to the miners of 
this district. I hope you will be guided by your counsel and 
committee, and not take rash steps in giving notice or causing 
strikes without the consent or previous arrangement of your associa- 
tion. You will find it to be the wisest course you can adopt.” 
From Brownhills, the report is—“ We have 136 members in No. 1 
Lodge, and all have joined the Accidental Fund We have opened 
new lodges in the neighbourhood of Cannock Chase, and they are 
prospering. I hope soon to have the majority of miners in this 
district in the association. Our contributions last night were about 
£7.” The Brierley Hill men are rejecting the assistance tendered to 
them by the Dudley district of the Miners’ Association. In 
the following ironical terms tke fact is announced by one “ James 
Griffiths, of Netherton”—“ They (the Dudley men) have shown, I 
may say an abundance of munificence to the Brierley Hill district 
during five weeks’ strike. ‘They have taken upon themselves to 
forward to our secretary the noble and enormous sum of £2, in 
order to aid us in our struggle! Knowing that this munificent gift 
will neither prolong nor shorten the strike, with the most sublime 
pleasure we have returned the money, with due interest on the 
same.” From Shropshire, “ Jobn Taylor, of No. 7 Lodge,” writes 
—Tam happy to inform you that our union is going ou very well 
at Madeley.” 

Proceedings have been commenced against Messrs. Levick and 
Simpson, proprietors of the Blaina and Coalbrookdale Works, New- 
port, for alleged infringement of the Truck Act, and the penalties 
sued for amount, it appears, in the aggregate to£250. Mr. Roberts, 
of Manchester, who was down a few weeks ago defending the men, 
who were charged with leaving the Blaina Collieries without 
notice, is to appeal for the plaintiffs, and a barrister of standing 
from the midland counties will, it is reported, conduct the case for 
Messrs. Levick and Simpson. Great interest, it is stated, is mapi- 
fested in the affair by the workmen on tke hills, and a general sub- 
scription has been made in order to defray the cost of the prosecution. 

A gentleman representing a North American paper, called the 
Hardware Reporter, has been visiting South Staffordshire during the 
last few days. The paper which this gentleman freely circulates 
sets forth that he is making a tour through the manufacturing dis- 
tricts of England, and announces that he “ will be happy to afford 
apy information in his power to mechanics, secretaries of trades’ 
unious, or any interested in improving the condition of the 
working classes of the British Islands.” All the columns of 
the Reporter ave devoted to information upon matters calculated 
to facilitate the object of its representative. Concerning the 
price of labour in America it says :—‘* Every description of labour is 
at this moment needed in the United states, and will command very 
high wages ; but skilled labour, and all connected with the manu- 
facture of iron in any way, is specially required, and in the immense 
irou region of Pennsylvania there is work ready for all that will 
come to work, either in the blast furnaces, or rolling mills, or steel 
manufactories, or coal mines, or foundries, or machine shops. The 
number of working men in this rich country is altogether inadequate, 
and many thousands of the class we name could be at once em- 
ployed. Aud though this is especially true of Pennsylvania, the 
great centre of the iron intercst of the United States, it is also true 
of all other sections where manufactures prevail. The New England 
States and New York suffer also very severely from the deficiency of 
jabour, aud the immense manufactories are not able to produce 
half the 
men,” 


the war we were compelled to rely upon foreign countries for the 


supply of nearly all of our arms and munitions. Now, all these 
things are manulactured at home, and we are independent of foreign 
countr.€s, Dot only for the manufacture, but also of the materials of 
Which tucy are composed. The excellence of the arms and muni- 
a of war of American manufacture, which have been supplied by 

é Ordnance Department to the army, has been so obvious that 
our soldiers are no longer willing to use those that have been im- 
pented Soom other countries.”—-“ Among other arts improved is the 
Swed a of Wrought iron, now rivalling the qualities of iron of 
cupesian orway, and England. Tron of our own production is now 
vebclli r to that obtained abroad.” — “One of the effects of the 

‘Seton will be to make this a great manufacturing country, 
‘specially remarkable for its manufacture of iron.” 1t announces 


that the average earni i i , 
; age earnings of boilermakers is 10s, to 12s. per day; 
blacksmiths, 7s, to 12s. per day ; coal miners, 12s. to £1 per day ; 


goods for which there is demand, simply for the want of 
In another column it is stated that, “ at the beginning of | 














well on their journeys so far, and have been sending home very 
well filled order sheets ; so that manufacturers have sufficient to 
enable their hands to keep working full time, without making 
additions to stock. Such is the case in Wolverhampton and most 
parts of the district. With respect to particular branches little 
change has occurred during the last mouth. ‘I'he foundries are well 
engaged ; in castings thereis a good amount of business being done. 
The japanners still complain that busiuess is rather slack with them ; 
but the tin-plate workers are doing a good trade; and so also are 
many of the lock makers. The makers of first-class locks are doing 
most; and Messrs. Chubb and Son are very much pressed with 
orders. Although this firm bas lately doubled its ae con- 
venience in Wolverhampton, yet it is vow erecting another pile of 
buildings which will increase its existing facilities to the extent of 
one-third. When this erection is completed Messrs. Chubb’s works 
will then be the most conspicuous business premises in Wolver- 
hampton. Even with this addition the firm will not have “ample 
verge and space enough” fortheir men, inasmuch as they are now 
so “cribbed, cabined, and confined,” that they have to place their 
artizaus to work against blank walls, and in many other most in- 
convenient positious; aud yet with all this contriving they could 
find work for twenty more hands. At present they employ 130 in 
Wolverhampton. ‘The orders that are now going to Messrs. Chubb 
relate to all descriptions of locks of their manufacture, and come 
from every part of the kingdom. 

In Birmingham there are complaints of little business on the part 
of the jewellers, and some of those in the fancy trades ; but in all the 
more important branches there is more than the average amount of 
business doing for the time of year. The metal rollers are working 
full time, and the electro-platers, metallic bedstead makers, wire 
drawers, and edge-tool makers have pretty full order books. The 
gun trade is still very much depressed, both injtrading and military 
departments, and there does not appear to be much prospect of 
improvement. With but that exception, the artizans generally are 
well employed. In the neighbourhood of Wednesbury the large 
works are in full operation. Railway fittings have a brisk demand, 
both for home and foreign covsumption, and the other branches 
carried on in that quarter are in a very healthy state. The share list 
for the Patent Shaft Axle Company closed on Saturday ; the number 
of shares applied for is something enormous, while in point of charac- 
ter, position, and influence, the applicants exceed anything ever before 
experienced in a mercantile undertaking. Thechain andcable makers 
continue; at Walsall the saddlers’ ironmongers are well employed, 
and the gasfitters are busy. The hollow ware manufacturers of 
West Bromwich are slso working fulltime. In the neighbourhoods 
of Dudley and Stourbridge there is ample evidence that trade is 
active; there is no unemployed labour, a very great improvement 
as compared with the last four or five years at this season, 

The metal market continues steady, and there is a good demand 
for material. ‘There is not so much probability, it is thought, of 
copper advancing as there was two or three weeks ago. Ata sale 
of copper ore at Redruth, on Thursday, the price realised showed a 
reduction of the standard amcunting to £2 per ton. 

The Council of the Wolverhampton Chamber of Commerce have 
just prepared their report in anticipation of the annual meeting of 
the Chamber to-day (Friday.) The report says:—“It has been 
usual for your council to give a brief account of the state of trade 
in this district during the preceding year. The past year has been 
so remarkable as to deserve such a notice more conspicuously than 
others. The general trade of the whole country has been so re- 
markably stimulated during the past six months, The American 
war promoted thecultivation of new markets; it tempted many foreign 
nations and colonies to become larger producers of cotton than before, 


f; 





expect—that much greater advance may be made this year. In 

point of fact it is just one of those changes of which we may easily 

see the value when made, but which it is extremely difficult to per- 

suade men to make. Even when it is done, though its effects in 

simplifying accounts will be very great, yet we must look for very 

slow progress in its use. The fact is that diversities in weights and 

measures, though really only a nuisance, have so many apparent 

advantages that it will only be by an increased education, acting 

along with a change in the law, that any improvement can be 

effected. Abzolute uniformity is almost as difficult to obtain as uni- 

formity in religion. It has not been obtained in France with a 
decimal system, though there is no doubt it is more nearly 

approached than with us. It has not been obtained here, though one 
might have thought that, by the laws establishing imperial weights 
and measures, all others would, in practice, be abolished. But, 
indeed, the temptation to irregularity is very deeply seated 

in human nature. man does not like to lower the 

price of his goods, but he will give you a yard and-a-quarter ora 
yard, or 22 ewt. for aton. The excess measure becomes a system, 

and under whatever law there will be long measures, and short 
measures, long weights, and short weights. In this neighbourhood 
a very remarkable incident has lately occurred. By the keen com- 
petition for traffic occasioned by bad times, the carriers, who had 
had agreed ameng themselves as to the rate to be charged per ton, 

constantly altered their definition uf what a ton should be. There 
was not only the long weight and short weight, according to the 
nature of the goods, but there was the irregular weight under which 
anything within 25 and 30 per cent. was taken just for what the 
sender might choose to call it; and, finally, with some firms, there 
was a distinct agreement that 28 cwt. should be called a_ ton. 
The return of good times and a fresh combination of the railways 
have brought about a renewed sense of the sanctity of imperial 
weights, but the example will show how easily and how certainly 
any law of this kind may be evaded. I[t does not follow from these 
remarks that the decimilisation of our weights and measures is 
useless. Undoubtedly it will materially assist accounts and calcula- 
tions, and although uniformity may not be attainable, yet with an 
easy system it may be more nearly approached, The remarks on 
this subject will apply, to some extent, to the new law as to Trade 
Marks, part of which has only just come into operation, At a 
general meeting of this chamber, a large majority were of opinion 
that the attempt to punish the false marking of quantities on goods 
would be, not unjust, but impracticable. The law has, however, 
been in operation tooshort a short a time for usto decide how far these 
fears were founded in fact. That part of the Trade Marks Bills which 
refer to trade marks properly so called has been in operation a long, 
time, but the cases reported have not yet settled how stringently or 
loosely the Act will be interpreted, It is very clear that etlorts will 
be made to evade the law by innumerable petty devices, and that 
unless the courts employ the strictest interpretation, we shall have 
gained very little. Still whatever may be the result as to colourable 
imitations, there can be no doubt that the actual use of pirated marks 
will become rare, and will be punished when discovered. No pro- 
gress, however, has been made in obtaining the co-operation of other 
countries towards the punishment of this kind of fraud. In this 
and in all other matters connected with foreign commerce—such as 
the introduction of more liberal tarifls—the mercantile community 
appear to have some grounds of complaint against the Government, 
It may be that the efforts of Government have been more proportioned 
to the results desired than to those obtained. Still it cannot but be 
a matter of sutprise and regret that so little has been done; that 
the singie efforts of Mr. Cobden should have accomplished so much, 
while the power of the Government has been so completely baffled. 
The forgery of our trade marks on the Continent is still permitted. 
The tariffs of Austria, Spain, and the Zollverein, are still marvels of 
obstructive ingenuity and protectionist skill. ‘The tarifis of our 
colonies still tend to fetter our intercourse with them, and to create 
interests that are opposed alike to the prosperity of our trade, and 
to the welfare of the colonists themselves. This subject will be 
brought forward and discussed at the meeting of the Associated 
Chambers, and we must hope that the remonstrances of the coni- 
mercial community will have some effect on the Government. 
The meeting of the Associated Chambers will take place at the end 
of this month. The subjects to be discussed are of very great 
importance, and they have been arranged in a more business-like 
way than formerly, inasmuch as every chamber that brings forward 
a subject has been obliged to state its views in distinct propositions, 
which may admit not only of discussion, but of settlement. It has 
become very evident that the commercial community can only have 
real weight where it is nearly, if not quite, unanimous. Where the 
chambers of commerce differ the Government will naturally take 
its own course, or, more probably, no course at all. The annual 
debate on questions interesting to trades is, therefore, becoming 
very important, and your il have requested the secretary to 
attend the meeting, and to give the vote of the chamber on all 
questions that may be submitted to it. There were two subjects 
discussed at the last meeting of the Council which appear to be of 
considerable importance, your secretary would introduce at the 
meeting of the Associated Chambers. ‘The first is the law of 
partnership. The present law provides very completely for the 
responsibility of an entire firm to all third parties for any act 
of any partner, but it provides very inadequately for the 











and these nations have, to some extent, been paid in English : 
tures. It did more than this. By the constant changesin the valueof its 
paper money and the enormous value it gave to labour, it diminished 
the manufacturing power of the United States, and Jeft us more free 
from their competition abroad. At the same time it increased the 
necessity of importations, for which, hitherto, the vast resources of 
the soil in producing food, and the setting free of all metallic 
currency for internal trade have provided ample means of 
payment. When to these {two causes is added the stimulus 
of a splendid harvest, the rapid growth of our trade during 
the last six months may be nearly accounted for. In that 
growth the general trade of this district has, with few exceptions, 
participated. The iron and coal trades, however, have advanced 
suddenly from extreme depression to a great—perhaps a perilous— 
prosperity. A prolonged strike of the puddlers first made the fact 
patent to all, which had for some time been surmised, that the stocks 
of tinished iron where everywhere excessively low. An advance of 
10s. per ton was made on the 19th of August; another of 20s. in 
September; and a third of 20s. also on the last day of the year. The 
rate of wages, however, has risen in a still higher proportion, 
as was to be expected when the advance was made, not by the con- 
current resolution of the ironmasters, but as the result of a successful 
strike. ‘The rate of colliers’ wages has been raised in proportion to 
that of puddlers and other workers in iron, but the price of coal has 
advanced at a rate still more rapid. At present there is no appear- 
ance and no probability of a cessation in the demand for iron. It is 
to be wished, rather than expected, that the operatives would work 
as diligently while prices are high and orders plentiful as they are 
willing to do when trade is bud. They might then lay by such a 
sum as would materially assist them if ever the usual panic should 
return. But not only are the men inclined to work fewer hours 
when wages are good; they are urged and compelled to this course by 
the managers of their unions. ‘The principle is adopted of trying to 
keep up and raise the price by producing as little as possible. By 
this suicidal process, not only are less wages and smaller profits 
obtained in this district, but other districts and other countries are 
tempted to increased production, a production that must go on for 
some time after the demand has slackened. When labour is 
scarce, it is naturally and properly paid for at a higher 
rate. But if, in addition to that scarcity, an artificial value is put 
on labour in any one place, by lessening the amount of work, there 
will arise an artificial redundancy of labour elsewhere, and the end 
will be an unnecessary and extreme depression.” 

From the same document, which is elaborate, we make the fol- 
lowing further extracts:—‘‘A bill for permitting and finally 
enforcing the decimalisation of weights and measures was intro- 
duced into the House of Commons, and passed a second reading, but 
was not carried further. We may hope—but we cannot reasonably 





responsibility of individual parties to the firm of which they 
form apart. A decree of dissolution is very difficult to obtain, 
so much so that cases have arisen in which perfectly solvent 
tirms have purposely committed an act of bankruptcy, in order to 
free themselves from fraudulent, or indolent, or impudent partners, 
It would be a Jong task tofenumerate the wrongs that might be com- 
mitted by a partner without any legal address for the firm, and it 
certainly seems to deserve inquiry whether some redress is not 
possible. The second subject is the extension within certain 
narrow limits of au equitable jurisdiction to County Courts. At 
present there are many wrongs relating to trust-deeds, to mortgages, 
to contracts, to partnership accounts, for which there is no remedy 
except the Court of Chancery, and for which, therefore, when the 
amount involved is small, there is no practical remedy at all. 1t is 
understood that Government would be willing to introduce a 
measure, giving a limited equity jurisdiction to County Courts, and, 
if so, it is extremely desirable that the mercantile community should 
be ready to give to such a bill its cordial support.” 

The following circular has been issued to the shareholders of the 
Birmingham Town and District Bank—“ Birmingham, February 
15th, 1864,—Sir, | have to inform you that a dividend of 7s, 6d. per 
share, and a bonus of 2s. 6d. per share, free of income tax, will be 
payable on and after Ist March next on each of your shares in this 
company, being at the rate of 20 per cent. per annum for the half 
year ending 3lst December last. I am, Sir, &c., Basset Smith, 
Manager.” 

Gabriel B. Capes, and Georges Capes, both of Burton, engineers, 
came up in the Birmingham Bankruptcy Court on Monday, at 
their adjourned meeting for last examination. No trade assignee 
had been appointed in either case. The bankrupts are brothers, 
and as at first filed their accounts went into the offices of the 
separate official assignees. Although now extremely hostile to each 
other the bankrupts had formerly been in business together, and 
at the last meeting, on the suggestion of the Commissioner, Mr. 
Whitmore (one of the special assignees) undertook the managementof 
both cases. Mr, Whitmore now stated that, as no joint petition had 
been filed, he found a difficulty in presenting a joint balance-sheet. 
The Commissioner suggested that the best course would be to file a 
joint petition, and Mr. Griffin therefore applied for an adjournment 
for that purpose. Mr. Whitmore said he should certainly not pre- 
sent a joint balance-sheet until the whole of the books were tur- 
nished. Jt will be remembered that the brothers had mutually 
charged each other with the wilful appropriation and concealment of 
tho missing books, and the younger brother had gone so far as to say 
that the elder brother had a picklock key made in order to abstract 
these books. The Commissioner said the case was a painful one. He 
was determined to have the books, The case was then adjourned 
until the 21st of March. 
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It has been decided to build a Working Men’s Club for the dis- 
trict of Birmingham Heath and Smethwick. The committee have 
taken a piece of Jand in Winson-street, Birmingham, at a yearly 
rent of £12, and the cost of erecting the building will be somewhat 
under £600, 

The clerks ahd workpeople of Messrs. Dawes and Son, Bromford 
Tronworks, West Bromwich, have subscribed £18 18s.; one-half 
for the Coventry, and the other for the Lancashire Distress Fund. 

A boy was killed on Thursday at the Round Oak Ironworks of 
the Earl of Dudleyin a shocking manner. The deceased was em- 

loyed to drive a horse and truck to bring bars up to the rolls. As 
he was backing the horse up, his foot caught against a plate, and he 
was thrown on to the rolls, The rolls were $ of an inch apart, and 
the poor lad’s head was cut off, while his body was drawn through | 
the rolls. 


NOTES FROM THE NORTHEKN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Yorksuine Rawways: Keighley and Worth: North Eastern: West 
Yorkshire—Nortuers Marrers: Trade of the Tyne and District ; 
River Tyne Commission: Launch of an Iron Ship—Tue Stream 
Coat Trave: Letter from Mr. Hugh Taylor—State or Trave : 
Derbyshire: Lancashire — Lanxcasutne Distress ; The Tide of 
sauperism Again Ebbing: Operation of the Public Works Act— 
Sreamers Sotp ror Eoypt—Lancasuine and Yorksuine Raitway 
—Scortisn Topics: Cly/e Shiptuilding: Large Boilers; Coatbridge 
Gas Company : Smoke Consumption in Glasgow. 

Tue first sod of the Keighley and Worth Railway was turned last 

week. The line, which will be five miles long, and will be a single 

way, and uniting with the Midland line at Keighley, will follow the 
course of the valley, passing Paper Mill bridge, Vale Mill, Bridge 

House, and so on to Haworth Lower Town, where it will terminate. 

The Midland Company has undertaken to work the line on favour- 

able terms, and the works have been let for a sum within the estimate 

of £40,000 to Mr. J. Metcalfe, of Bradford. 

A highly satisfactory report was submitted to the hali-yearly | 
meeting of the proprietors of the North-Eastern Railway, at York, to- 
day (Friday). A comparison of the receipts and expenses with those | 
of the half-year ending December, 1862, showed an increase in the | 
receipts of £90,154, and in the expenditure of £44,942. The net | 
receipts are, therefore, increased by £45,212. The balances of the 
separate revenue accounts of the several sections after providing for 
dividends on preferential stock and shares were as follows :—On the 
Berwick account, £209,067 43 10d.; on the York account, £84,537 
14s. 4d.; on the Leeds account, £22,709 13s. 1d. ; on the Thirsk and 
Malton account, £1,719 0s. 9d.; on the Carlisle account, £45,120 
13s. 3d.; and on the Darlington account £60,198 2s. 4d. The 
directors recommended that out of these balances the following divi- 
dends should be declared, viz. :—On the Berwick ordinary stock at 
the rate of 5} per cent. per annum, leaving £6,261 3-. 4d. to be carried 
forward to next half-year; on the York ordinary stock, at the rate 
of 5 per cent. per annum, leaving (after providing £1,521 16s. for 
extra dividend upon the Hull and Selby Purchase Shares), £2,540 
8s. 4d. to be carried forward to the next half-year; on the Leeds 
ordinary stock at the rate of 3 per cent. per annum, leaving 
£1,793 6s. 4d., to be carried forward to next half-year ; on the Thirsk 
and Malton stock at the rate of 4} percent. per annum, leaving £594 
Os. 9d. to be carried forward to the next half-year ; on the Carlisle 
ordinary stock at the rate of 7} per cent. per annum, and on the 4 per 
cent. preferential stock an equalising dividend at the rate of 3} per 
cent. per annum, leaving £814 8s. 3d. to be carried forward 
to the next half-year; and on the Darlington ordinary shares 
at the rate of 8 per cent. per annum, leaving £2,879 16s 11d, 
to be carried to the next half-year. The engineer (Mr. T. E. 
Harrison) reported that the works on the Otley branch were pro- 
gressing satisfactorily, and that there was every prospect of their 
being completed by August. The half-yearly report of the West 
Yorkshire Railway Company states that the expenditure on capital 
account has been £285,096 Us. 9d. The nett balance of revenue, 
after payment of interest on debentures, &e., is £10,422 33. 2d. A 
dividend at the rate of £7 per cent. per annum will absorb 
47,918 128., which, with 4 per cent. upon the Ossett stock, £531 12s.,, 
will make £8,450 4s., leaving a surplus balance of reserve £1,971 
18s. 4d, ‘The total present amount of the reserve fund is 
£8,765 8s. ld. ‘The main line and Ossett branch are reported by 
the engineer to be in a satisfactory condition ‘Che works on the 
Batley and Methley branches are being rapidly carried on, and 
will be completed during the ensuing summer, The traflic of the 
West Yorkshire district during the past half-year has been favour- 
able, and the income of the company shows a steady increase. 
A bill has been introduced into Parliament by the directors, for 
powers to make working arrangements with certain neighbouring 
companies, and also for making a short line at Wortley, with sta- 
tion accommodation at a point where it is much required. 

The exports from the Tyne last week comprised 27,418 tons of 
coal, 8,671 tons of coke, and 8,740 ewt. of iron, These figures show 
an increase of 418 tons in the shipments of coke and of 277 tons in | 
the shipments of iron, but a decrease of 3,466 tons in the shipments | 
of coal. The United Kingdom Telegraph Company has opened an | 
office at Sunderland, and in a few weeks expects to be able to com- 
mence business at Newcastle. It is said to be the intention of the 
directors of the North-Eastern Railway Company to give additional 
accommodation to the port by enclosing new land and extending 
their works at once atthe Tyne Docks, The trade of the northern 
district is in a prosperous condition. All classes of mechanics are well 
employed, and the tone of commercial circles generally is excellent | 
The coal trade is in a decidedly better condition than it was last 
year at this time, and the iron trade is buoyant; in fact it was never | 
known to be brisker. ‘There are 67 blast furnaces at South Durham, 
and only 14 out of blast. In this latter number are included the 11 | 
furnaces of the Derwent Lron Company at Consett, so that there are 
really only 3 furnaces idle in the regular working lot, and there are 
more furnaces in blast in this locality now thant here ever were at 
any former time. In all otber departments of trade there is con- 
siderable activity. At the usual monthly meeting of the River 
Tyne Commissioners, held yesterday week, the financial statement 
for 1863 was submitted, and was ef a very interesting character. 
The accounts show on the Tyne Improvewent Fund an ordivary 
revenue of £47,036 4s. 2d., being an increase of £5,227 Us. Gd. on the 
revenue of the preceding year. From this increase, however, must be 
deducted one’s half-year receipts of differential dues on coal, and some 
other items, which, although received, do not properly belong to this 
year. These items being deducted, there remains an actual increase 
of revenue, as compared with 1862, of £3,000. While the number of | 
ships clearing from the port has decreased the tonnage has increased, 
and the average tonnage of vessels using the port has risen from 
164 in 1862 to 170 in 1863. Adding to the ordinary revenue the 
Shields ferry tolls for one half-year, the rents of the Llowdon property, 
and miscellaneous, the whole income of the year is £51,994 1s. 9d. 
The ordinary annual expenditure, including interest, and dredging 
for maintenance, is £25,827 lds. 9d., leaving a surplus of £26,166 9s. 
to be carried to the new works account. ‘The outlay on new works 
and improvements is £126,791 1s. 9d., made up as follows :— 

















Dredgiwg, applicable to improvement of river .. £59,705 4 3 
River works, otherthan dredging .. .. .. .. 3,453 11 9 
Howdon workshops eo 00 00 08 cs co oo 18,826 8 3 
Howdon sewerage +. 2 «+ oo oF 08 oF es 87013 1 
Dredging plant co 0s 00 te ce ce oe oe ]|6=68 24619 8 
Engineering, surveying, &c. we 6 6s we Os 90 10 2 





£126,791 1 9 

Deducting from this sum the before-named surplus, there was a 
balance of expenditure over income of £100,624 14s. 9d., met by the 
exercise of the borrowing powers of the commissioners. ‘The quantity 
of material raised by the dredgers is 2,473,803 tons, which has been 
raised at an average cost of 4°17d. per ton. The mortgage debt of 
the fund is £283,769. The unexercised borrowing powers of the 
commissioners on the Tyne Improvement Fund extend to £313,580, 





| a decrease of 1,598 in the number of persons relieved parochiaily. 


The revenue derived from piers’ dues last year was £15,832 12s. 1d., 
while the expenditure on the north pier works was £12,951 3s. 10d., 
and on the south pier £10,306 7s. 5d. The sum of £14,859 18s. was 
expended for plant, &c., common to both piers, hereafter to be 
apportionec, and interest on debt, salaries, &c., absorbed £10,118 
10s, 4d., making a total of £48,235 19s. 7d. The mortgage debt of 
the fund is £179,360, and the unexercised borrowing powers amount 
to £120,640. The expenditure on the piers from the commencement 
to the 3lst December, 1863, was £315,732 63. 8d. The revenue of 
the Northumberland Dock last year was £24,313 15s. 3d. The ex- 
penditure on ordinary revenue account, including interest and 
dredging, was £22,861 14s. 3d., leaving a balance of £1,452 Is. 
The outlay on extraordinary repairs, new works, and improve- 
ments is £5,204 93. Deducting the above surplus of £1,452 Is. 













satisfactorily, and the directors were making arrangements for the 
enlargement and improvement of the Victoria Station, which the 
opening of the new line would render absolutely necessary, A re. 
solution, empowering the directors to raise the sums of money 
authorised to be borrowed under the Oldham, Rochdale, and Roy- 
ton, and Salford to Victoria Station Acts, amounting together ‘to 
£116,600, was submitted to a special meeting. The directors, it was 
added, had agreed, concurrently with the Great Northern Company 
to subscribe £30,000 towards making a line from Halifax up the 
Ovenden Valley. Efforts were being made to form a company for 
the purpose of constructing docks at Fleetwood, close to the ter- 
minus of the Preston and Wyre Railway, two-thirds of which line 
belong to the Lancashire and Yorkshire Company. This would 
improve the facilities of the port of Fleetwood, and bring upon the 





from this amount leaves, altogether, an excess of expenditure this 
year of £3,752 &s. This, added to the amount on 3lst December, 1812, 
makes the total capital expenditure on the Northumberland Dock 
£292,431 13s. 1d. ‘Lhe report added:—We append a statement 
showing the clearances from the Tyne, in the last three years, of 
vessels above 5U0 tons, classified according to different sizes : 
1861. 1862. 1863. 
ao 8 0 3 





Above 2.000 tons register oe Te. : 
Above 1,000 do andunder2(00.. .. 8 1 16 | 
Above 909 do. do, 1,000 .. oe 6 ss 16 
Above 800 do. do. 900... «- 0 90 110 
Above 70) do. do, 800... .. 16 20 36 
Above 600 do. do. 70.0. o 48 62 58 
Above 600 do, do. 600... .. 76 103 184 





293 423 
Before dismissing northern topics we may note the launch, by 
Messrs. C. Mitchell and Co., Low Walker, of an iron sailing ship of 
1,200 tons measurement. Length, extreme, 224ft.; breadth, 
34ft. 9in.; depth in hold, 23ft. Her owners, Messrs. Stuart and 
Douglas, of Liverpool, intend this vessel to be employed in the In- 
dian and Australian trades. 

Mr Hugh Taylor bas published a letter with reference to the 
decline of tiie steam coal trade of Northumberland, and the increase 
of the same trade in Wales. He says :—-'Twenty years ago 
Wales had scarcely any over-sea trade, merely a small shipment 
from the Taff. The late Lord Bute, on his own responsibility, 
invested a large sum of money on the Cardiff Docks, and imme- 
diately the trade improved, and so rapidly that further dock accom- 
modation became necessary, and Lord Bute wisely constructed 
another large sea dock, and again another, and now his trustees are 
investing a million of money in further dock extension. Certain 
colliery owners at Cardiff are making a dock at Penarth, with also | 
places of shipment in the river adjoining; and there seeins no doubt 
that the only limit to the trade is the accommodation afforded tor 
the shipment of coal. Swansea, Newport, and other places he-i- 
tated for a while; but when they saw Cardiff taking the 
trade, steps were taken for docks being made, and their enterprise 
is rewarded by increased demand for coals shipped at those places. 
Welsh coal sold at 8s. to 8s. Gd. per ton for some years, but the 
enormous demand has permitted the prices to be advanced to 12s, 
aad up to L4s. 3d perton. The Souti Wales coalield is in a most 
prosperous coudition, and 1 have no doubt prices will still further 
mprove. I come new to the noith of England, and the cause of its 
decline in the export of coal. When the navigation laws were re- 
pealed, and England had to fight the merchant shipping of the 
world on scarcely equal terms, it became evident that a larger class 
of ships was necessary, seeing that a ship of 600 tons is almost as ex- 
pensive to sail as one of 800 to 1,000 tons. America always saw the 
advantage of large ships, and English shipowners, in order to main- 
tain their position, were compelled to build large ships also. Well, | 
where were those to be loaded ? Not in the Tyne, where vessels of 
1,000 tons and upwards run considerable risk. I am happy to 
admit the navigation of our river is greatly improved, but still it is 
as nothing when compared to the docks at Cardiff, and shipowners. 
of course, prefer Wales, because there is no risk of injury to their 
large and valuable ships. Sunderland, having a deep-water dock, 
gets some trade, but not of moment, the simple fact being that we 
are beaten by the Welsh, and solely and entirely in consequence of 
the superior ports. 1 can speak without presumption in this matter, 
as I am interested in the largest steam colliery in South Wales, and 
our coal is in full demand at 138s. 6d. to 14s. 3d. per ton, as every- 
body knows. The agent of the Peninsular and Orieutal Company | 
has told me frequently that if we could load large ships in a dock 
near the sea our trade in steam coal would greatly increase, as the 
only reason why his company takes such a large proportion of | 
Welsh and other coal is the dithculty in getting large ships to come 
to the Tyne, and many other gentlemen of influence and experience 
say the same thing” Mr. Taylor urges the people of Tyneside to 
put their shoulders to the wheel, and construct a dock at the mouth 
of the Tyne which will enable that river to compete with South 
Wales. 

Jn the Derbyshire district, the demand for rails for the Continent 
and Ludia continues considerable, and the coal trade is also active. 
With regard to the Lancashire coal trade it is stated that engine 
coal iv still a drug in the market, but there is a good business doing 
in the better sorts of house coal. There is a fair demand for cannel, 
and the briskness which has already beer noted continues to 
characterise the export trade. The coal proprietors in this district 
begin to Jo -k anxiously forthe progress through Parliament of the 
Lancashire Union Railways Lill, a scheme which, if brought to 
maturity, will be productive of great beuelit to the inhabitants of 
Lancashire generally, and to exporters of coal in particular. The 
plan is to construct a line from Blackburn through Chorley, Wigan, 
and St Helen’s to Widnes, Runcorn, and Garston, ports on the 
Upper Mersey, where facilities can be obtained for the shipment of 
coal, &e., the want of which at Liverpool is found a great drawback 
to the extension of the export trade. The Wigan town council have 
petitioned in favour of the bill, which also receives the warm sup- 
port of the directors of the London and North-Western Railway 
Company, part of whose line it is proposed to use fur passenger 
tratlic. The promoters of the bill compute that if this new road to 
the Upper Mersey be opened, half a million more tons of coal will be 
annually raised in the Wigan coaliield than at present, and the 
Mersey will be made of equal importance, so far as this branch is 
concerned, with the Tyne. 

Mr. Farnali’s weekly figures as to the state of Lancashire pau- 
perism, presented on Monday a more hopeful aspect, as they recorded 





Mr. Rawlinson presented the following report with reference to the 
operation of the Public Works’ Act, 1863:—At fifty-three places, 
having obtained powers to execute works at the end of January, 
1864, the number of men now employed are:—Skilled, 810; un- 
skilled, 2,536; or, in the whole, 3,346. This number represents not 
Jess than 10,000 persons, as the men are, for the most part, married, 
aud have families. Son.e 1,000 or 1 500 persons indirectly find em- 
ployment in getting stone flags, and in making bricks, &ce. This 
would, with the men’s families, represent 3,000 persons; or, in the 
whole, some 13,000 individuals may be said to receive aid through 
the Public Works’ Act. The Poor-Law Board have ordered loans 
to the extent of £1,036,876; the Government engineer (Mr. Raw- 
linson) has reported on estimates amounting to £1,177,743 Reports 
are being made each week as applications are sent in, ‘The reports 
made and sanctioned provide for the making of 129 miles of main 
sewers, and 145 miles of streets to be formed and paved. This work 
is now in course of progress. 

Two very fine steamers, named respectively the Vanguard and the 
Jason, both of which were built by Messrs. C. and W. Earle and 
Co., of Hull, have just been sold to the Viceroy of Egypt. The 
Vanguard is $50 tous burihen, and the Jason 1,042 tons. Both 
vessels had to pass the Foreign Oilice. It is understood that these 
steamers are intended by the Viceroy for the conveyance of pilgrims 
between Mecca and Suez, and across the Persian Gulf. : 

‘The Lancashire and Yorkshire Company met, on Wednesday, at 
Manchester. It was officially stated that the construction of the 
new line from Salford to the Victoria Station was j rozressing , 











| length, 20dft.; breadth, 35ft.; depth, 22ft. 4in.; and she is registered 


| of the statute, 


Preston and Wyre line a large additional tratiic. The heavy loss 
which had been entailed upon the company by the purchase of the 
Preston and Wyre Railway induced the directors to look favourably 
upon the project of constructing docks at Fleetwood; and they 
had agreed to recommend to the shareholders that the company 
should subscribe £50,000 towards the capital of £200,000 required 
for the docks, undertaking not to require any dividend on such 
capital until the ordinary shareholders in the new company received 
a dividend of 5 per cent. per annum. 

We wind up as usual by glancing at a few Scottish topics. With 
regard to Clyde shipbuilding, we may notice that the Peruvian, a 
fine screw steamer, built by Messrs. R. Steel and Co., of Greenock, 
for the Montreal Ocean Steamship Company, has left the Clyde for 
Liverpool, whence she sailed yesterday with the Canadian mails, 
The engines of the Peruvian are direct-acting, of 450 horse- power, and 
are fitted with Spencer’s patent surface condenser for feeding the boilers 
with fresh water. Her machinery was made and put on board by 
Messrs M‘Nab and Co. Messrs. Steel have launched a fine iron 
sailing ship, named the Lady Palmerston, her dimensions are— 






















































1,250 tons. ‘The Lady Palmerston belongs to a Liverpool firm, and 
ix to be engaged in the East India trade. The new screw-steamer 
Adele, built and engined by Messrs. M‘Nab and Co., for Messrs. 
Seligmann, Glasgow, attained on her trial trip a speed of eleven 
knots an hour. The paddle steamer Nola, lost on the north-west 
portion of the Bermuda, January Ist, 1864, was built by Messrs, 
Caird and Co.,, about the middle of last year. The Nola is 750 tons 
register, and 250-horse power. She belonged to a Glasgow firm, and 
was intended for running the blockade between Nassau and the 
Southern blockaded ports. On several occasions we have had cause 
to notice the arrival of numerous large boilers into the Valley of 
Levern ; but last week by tar the largest boiler ever sent here passed 
up the village, attended by about one hundred men, and drawn by 
some two dozen horses. ‘This boiler is for the extensive printworks of 
Messrs. Z. Heys and Sons, and, like many others of these monster 
boilers, is from the works of Mr. William Wilson, of Lilybank, 
Glasgow, who has sent into the valley upwards of twenty large 
boilers during the last ten or twelve years. The directors of the 
Coatbridge Gas Company have determined on reducing prices from 
4s. 7d. to 4s. 2d. per 1,000 cubic feet, on and after May Ist, 1864, 
In disposing of a smoke case the other day at Glasgow, Sheriff 
Alison said it could not be doubted that there was far too much 
smoke in Glasgow. In London some time ago the atmosphere was 
even worse, but by the introduction of Lord Palmerston’s Act it was 
quite pure now, and no smoke was to be seen. Ina note which he 
expected to issue in the course of Saturday he should make no 
reflections on the Board of Police or the Procurator Fiscal, but he 
should give some views which might be of use in the administration 





METAL MARKET. 
Tue metal market is improved, and a fair business doing. 
Riils continue at £7 15s. per ton, but less inquiry, 
CopreR.—Dull of sale, at £120 for sheet aud sheathing, and tile and cake 
at £116 per ton. 
Tinx.--In moderate request at £:15 for Bar, Banca at £118, Block at 
£116, and Fine Straits at £117 per ton. 
TIN PLATES.—Dull of sale at 25s. for Coke, and 23s. 6d. per box for 
Charcoal. 
Leap.—A good business doing at £21 15s, for soft English, and £21 for 
Spanish. 


65, Old Broad-street, London, 18th Feb., 184. MOATE AND Co, 


SCOTCH IRON MARKET REPORT. 
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Chairs .. cc oc ce oc o 410 @ 
GLasGow, 17th February, 1864. 
Tue reaction in the Pig Iron market, mentioned in our last report, has 
not been maintained. After advancing to (2s. a rapid decline to 60s. cash 
fol owed, and to-day the market is quict at 60s. 3d. sellers, 60s. buyer 

cash. 

Exports last week were 12,312 tons, against 10,584 tons corresponding 
week of last year. 
SHAw, THOMPSON, AND Moors, Metal Brokers. 


PRICES CURRENT OF TIMBER. 
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Gas Merers.'—[A prospectus has been issued of the London 
Gas Meter Company, with a capital of £100,000 (of whick half is to 
be first subscribed) in shares of £10. The object is to take over the 
business of Messrs. Bischoff, Brown, and Co., at a valuation, one- 
third in cash and two-thirds in paid-up shares, which are not to 
receive dividend until 7 per cent. is distributed on the remainder. 

Nava Enaiveers.—The following appointments have been made 
since our last; Edward Boulton, chief engineer, to the Princess 
Royal; Aaron Symes and R. T. Rundle, assistant engineers, to the 
Princess Royal; Arthur Moreton, William Frazer, and James Cle- 
land, assistant engineers to the Princess Royal, for the Penguin; 
Thomas Segon, engineer, to tne Princess Koyal; Robert Brown, 
engineer, to the Hector; Augustus Mills, acting engineer, to the 
Adventure; Thomas H. Kitts, 1st class assistant engineer, to the 
Defence; Alfred B. Gutteridge, acting 2nd class assistant engineer, 
to the Hector; Robert Madge, acting chief engineer, to the Asia, as 
supernumerary, and granted three months’ leave. 
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INSTITUTION OF CIVIL ENGINEERS. 


Appness or J. R. McCuean, Esg., F.R.A.S., PRESIDENT, ON TAKING THE 
CHAIR FOR THE FIRST TIME, AFTER HIS ELECTION. 
January 12, 1864, 

GeENTLEMEN,—The greatest honour a civil engineer can attain is to 
become the president of this institution, and 1 beg to thank you for 
having, by your suffrages, placed me in that distinguished position. 

I feel deeply the responsibility of presiding over an institution, 
comprising, a3 it does, upwards of one thousand members and aSsO- 
ciates, gentlemen who personally represent every branch of civil and 
mechanical engineering and practical science, and amongst whom 
there are so many better qualified than I am to occupy this chair. 
But as you have not considered it necessary to depart from the 
custom of electing your senior Vice-President to the important 
office of President, I will accept the trust, and endeavour, with your 
continued support, to discharge conscientiously the duties connected 
with that office. . : 

My first duty is to address you on assuming the chair, and I will 
now claim your attention to the few general remarks I have to 

ke. 

The progress of engineering science has been so fully recorded by 
wy distinguished predecessors in office that I propose on the preseut 
occasion, instead of describing any engineering works, to point out 
the extraordinary effects these works have exercised, during the 
last thirty years, in promoting the material and intellectual progress 
of Great Britain, and increasing the comforts and social enjoyments 
of all classes of its inhabitants. I will endeavour to show tbat the 
wonderful prosperity attained during that period is to be attributed 
mainly to our :ailway system, which has enabled us to develope the 
mineral resources of the country, and at the same time to provide 
secure and reproductive investments for the profits realised by the 
successful working of the system. 

Itis a prevalent opinion that the increased prosperity of the coun- 
try to which I refer, has been the improvements in the cultivation 
of the land, better drainage and farming, and in consequence of the 
railway system having provided better means of access to markets 
and places for disposing of the products of the soil, and obtaining 
suitable materials for renewing its fertility. In order to show the 
incorrectness of this opinion it will be necessary to refer to the re- 

rts of the Commissioners of Inland Revenue, which give returns 
of the property and income of Great Britain, at two different periods 
especially suitable for the comparison I wish to make, one before 
the works of the civil engineer bad attained much importance, and 
the other after the successful application of the steam-engine to 
locomotive purposes bad led to the construction of our present mag- 
nificent system of railways. 

The years selected for the purpose are 1815, and 1856, the return 
of the property and income of the country being fully given for 
those years in the reports of the commissioners. Besides, the year 
1815 was the last year of the income tax in which accurate statistics 
can be obtained of the property and ivcome of Great Britain. It 
was also the last of a long series of years of war, during the 
whole of which the property and income tax had been in opera- 
tion ; and as the financial necessities of the Government were great, 
we may safely accept these returns as accurate, and rely that no 
source of income, or property, which could be brought within the 
operation of the Chancellor of the Exchequer, has been omitted 
from the account and allowed to escape taxation. It was, moreover, 
a period in which most of the great discoveries of the engineer, 
except the locomotive engine, were in full operation. The steam- 
engine, as improved by Watt, had been in operation forty years 
before, pumping water from mines, raising minerals, and providing 
motive power; and Arkwright and other great inventors had perfected 
the machinesemployedin textile manufactures, and had brought them 
into general use. 

In the returns referred to we find each source of income under a 
separate head; and in order to make the comparison as simple as 
possible, I take in all cases the amount of the tax under that head as 
the measure of the value of the property or income assessed, as set 
forth in the following table:— 


Tastes or THE Ner AMOUNT OF THE Property AND INCOME OF 
GreaT BriraIN, FROM ALL SOURCES, LIABLE TO ASSESSMENT FOR 
TaxaTION IN THE YEARS 1815 anv 1856:— 

TABLE No. 1.— YEAR 1815, TabLe No. 2.—YEAR 1856, 


ne oom and :— 
(Land 
tithes | Tithes 
Manors £41,521,492 Manors £38 158,935 
Fines | Fines 
Fisheries 


2 OF | Houses (exciusive of } ates 
16,259,400 | farmers’ houses) § 43,435,085 


| Profits on realised pro- 


Houses (exclusive of 
farmers’ houses) 
Projits on realised pro- 


polyim perty:— 
| Quarries 
| Mines 
( Quarries Ironworks 
Mines . | Canals s AS? on: 
is 1,452,108 | Railways 18,087,963 
&e. Gasworks 
| And other 
| Property 
Farmers’ profits .. .. 21,762,280 Farmers’ profits 25,224,443 
Funds + ee ee ee 20,048,620) Funds oo cc co ce 26,407,300 
Profits of trade and pro- Profits of trade and pro- 
fessions .. 30,211,880 |  fessions .. 74,551,046 


14,607,036 


Government departments 11,132,450 | Governmentdepartments 











Total... .. £152,388,226 | Total... ..  £242,467,368 
| 





Incomes and profits exempt under Incomes and profits exempt under 
£60 per annum during this year. £100 per annum during this year. 


In Table No. 1 we find that in the year 1815, or forty years after 
the steam engine had been improved and used for saving labour and 
producing motive power in connection with mining and manufac- 
tures, the whole annual income derived from quarries, mines, iron- 
works, and other property, was only £1,452,104. 

ln Tables No. 1 and 2 we find the net income available for taxa- 
Non, derived from land, and the profits of the farmers, taken 
logether, in 1815, to be £63,283,772; while in 1856 it was only 
£62,378,378, 

_ The net income derived from houses during the same period had 
increased from £16,259,400 to £48,435,585, an augmentation of 
£32,176,185, or nearly 300 per cent. 

The net profits derived from mines, quarries, ironworks, canals, 
railways, aud other profits had increased from £1,452,104, in 1815, to 
no less a sum than £18,087,963 in 1856, or upwards of 1,200 per cent. 

From these figures we learn that, during the forty years over 
whieh the comparison extends, the profits and income of land 
ogether had uot increased, notwithstanding the construction of 
Toads, railways, canals, and other public works, and the relief from 
poor-rates afiorded to it by the extension of the rate on other pro- 
perty, and by the absorption of the increased population in new 
— (as shown by the population returns), the number of 
ey ge employed on the Jand at the census of 1861 being less 
wana the year 1815. No doubt the condition of all classes con- 
on with the land, including the landlord, farmer, and agricultural 
rn ital ke had improved during the period in question, and much 
a pe been expended in farm-buildings, drainage, and machi- 
derived — the net annual income available for taxation in 1856, 
in 1815 _ land and farmers profits, was not greater in 1856 than 
one r although the income derived from all other sources of pro- 
~ re, the same period had largely increased, as we find in 
pear me Pre net amount of income derived from the profits of 
1856 a _professions available in 1815 being £30,211,880, and in 
150: “8 991,046, showing an increase in the latter year of nearly 
poo ny hag the exemptions from income tax being under £50 per 

In _ 1815, aud under £100 in 1856. ; 
duived tn tables we also find the total net amount of income 
£152.388.950" all sources available for taxation in 1815 to be 

988,226, and in 1856, £242,467,368, showing an increase of 60 





per cent., or upwards of £90,000,000 (which, on the basis of the tax- 


ation of 1815, would have yielded £9,000,000 additional tax), from 
sources independent of the Jand. 

I will now attempt to point out the causes of the enormous 
increase of the income of Great Britain, shown by the tables, repre- 
senting the profits of many hundreds of millions sterling invested 
in railways, canals, mines, ships, and other works, in this country, 
in India, and in our colonies. 

Fortunately, the railway system, since the introduction of the 
locomotive engine, improved by Stephenson, gave it vitality, has 
been a complete success in the reproduction of capital, in the 
enormous saving in the cost of transport, and in the facilities it 
affords for the development of mines, and of nearly all branches of 
national industry. 

After the opening of the Manchester and Liverpool Railway, the 
accumulated wealth of Great Britain, which, previous to that time, 
had been but sparingly invested in public undertakings, and was 
for the most part hoarded or placed on doubtful securities, was thrown 
lavishly into the railway system; and, although for a time this led 
to the belief that the supply of capital for the construction of such 
undertakings was inexhaustible, and induced excess of speculation, 
temporary distress, and subsequent distrust in the system; yet the 
progress of railways ever since that period has been steady, and a 
reproductive profit has been assured on a capital of nearly 
£400,000,000. This vast capital has been created because railway 
securities, on the principle of limited liability, occupy the highest 
place in public estimation for — the realised profits of the 
country, in consequence of the facility with which they can be pur- 
chased and transferred in amounts suited to the requirements of 
every class of society ; and this leads te @ constant accumulation of 
capital by inducing people to save a portion of their income, not 
merely for their own support in an after-period of life, but for the 
benefit of their descendants. Thus, railway securities afford the 
means of transmitting wealth, as printing does knowledge, from one 
generation to another. 

The beneficial effects of the railway system has not been confined 
to Great Britain. Before the introduction of railways the land was 
nearly the only safe meansin Europe for the investment of capital ; 
and, in consequence of the competition for this security, the interest 
was reduced to a minimum rate, and was barely sufficient to induce 
people to save a portion of their income. The construction of rail- 
ways, by inducing saving, has established a wealthy and educated 
middle class in most countries in Europe, who have not only de- 
veloped the industrial resources and increased the capital of the 
country to which they belong, but have also, as in this country, 
promoted education, and humanised the conduct of all classes of the 
people. 

I have only one more remark to makeon railways as a cause of 
the increase of wealth. The land ogeupied by railways in Great 
Britain is under two hundred th d acres, i ing stations and 
other conveniences, and to obtain possession of this land it has been 
necessary during every session of Parliament for the last thirty 
years to engage the services of the ablest counsel, and the most 
eminent engineers, in the committee rooms of both Houses, at an 
incalculable expense. The land used for agricultural purposes is 
about 40,000,000 acres, and yj the railway system, occupying only 
about one-half per cent. of the tofal area of the land, now pays 
nearly as great an amount of income and property tax as is paid by 
the whole of the farmers of Great Britain. 

Another source of wealth is the great deposit of coal, iron- 
stone, and other minerals in nearly @ part of the kingdom. 

The most important of these is @oal. The quantity of coal 
raised in Great Britain is now about 190,000,000 of tons yearly, pro- 
duced by the labour of about 300,00€ men. 

We are indebted to Professor Liebig, the celebrated German 
chemist, for data by which we can estimate the value of this 
enormous quantity of fuel by comparing it with wood or any other 
produce of the soil. 

Liebig informs us that every acre of fertile land will produce 
yearly about two tons and a half of wood or other crop, which 
coutains about the same quantity of carbon (80 per cent.) as one 
ton of coal. The 100,000,0v0 tons of coal now raised annually from 
our mines contain about 80,000,000 tons of carbon; and to produce 
the equivalent of this in wood would require one year’s growth of, 
in round numbers, 100,000,000 of acres of land, an area about four 
times larger than the arable and pasture land of England (which does 
not exceed 25,000,000 acres), and.as nearly as possible equal in 
extent to the area of the kingdom of France. Yet this supply of 
fuel, even if it existed in the form of wood, would be practically 
useless as a substitute for coal; the labouring population of the 
kingdom would be unable to cut and convert it, the whole of our 
railways and canals would not suffice to transport it, while the cost 
of these operations, if no other obstacle intervened, would prevent 
them from being carried on bene ° 

The development of coal, them, ts mainly the cause of the 
increase of wealth, but if railways had not proved reproductive 
investments, this mineral would have added little more to the 
ag of Great Britain than it did in 1815, as shown by Table 

0. 1, 7 

The serious question as to the permanence of this fuel, on 
which the wealth of the nation 60 much depends, has been 
prominently raised. Since the great discovery of Murchison that coal 
underlies, and may be found with Beasonable certainty under the 
lower new red sandstone and P. n formations, which extend 
over millions of acres of Great ; and, if beneath them, at 
greater depths, under all the measures which overlie the Permian, 
and which, together, comprise upwards of one-half the area of Great 
Britain, we may consider our coal to be practically inexhaust- 
ible, aud that we have not to fear any deficiency in quantity, 
arising from the exbaustion of the minera!, but rather the practical 
difficulty of obtaining it from a great depth below the surface, in 
consequence of the central heat of our Lobe, which, it is alleged, 
will ultimately, aud within a defined and not distant period, reduce 
the production to a limited supply, 

Much may be said in support of the theory of Central Heat, but I 
think undue importance has beem given to it, as a difficulty in 
mining operations. A comparatively thin coating of clay, or fire- 
bricks, surrounding a blast furnace with molten iron, affords 
such protection that the hand may be placed without inconvenience 
ou the outer surface of the brick- and it is difficult to under- 
stand how any internal heat can rate through the crust of the 
earth—estimated to be thirty-four in thickness—so as to in- 
terfere with the temperature at the @pmparatively small depth from 
the surface at which mining ms are carried on. I am of 
opinion that the heat, which btedly exists iv some mines, 
arises, not from central heat, but superincumbent pressure, and 
defective ventilation. The gases ifthe coal are highly compressed, 
aud when liberated by mining tions are at a high tempera- 
ture ; but we know that with shafts xir may be conveyed to 
any depth that has yet been in mining operations, without 
in the slightest degree altering perature; and that by a pro- 
per evlargement of the air passa; air descending the shaft may be 
distributed through the workiugg, go as to lessen the liability of 
accident from explosion, or serious inconvenience from heat, at any 
depth to which shafts can be samk, The system of sending com- 
pressed air down the shaft by of water is found to abate in- 
convenience in deep mines owing ¢o an excess of temperature. 

I therefore think that the when we shall experience a want 
of coal, arising from exhaustion, jr from difficulties occasioned by 
the depth of the mines, or an of temperature, need not at 
present in any way influence duct in the development and 
use of that important mineral ; espeeially as the power (which is the 
substitute for labour) derived from eoal is so cheap, that we are en- 
abled to consume daily for our tic comforts, for machinery in 
the conversion of minerals, and for other manufacturing processes, 
and for export, a power equal to ve millions of horses, at a cost 
at the mine of not more than y per horse-power, working 
ten hours a day, and no savi cousumption of this enormous 
quantity of coal can be made, t by employing more expensive 
labour as a substitute. 
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With this power at our command the cost of sinking to and of 
raising minerals from the greatest depths is seapgeceiatios while 
the intrinsic value of coal, when compared with any other fuel, is 
so great that it may be drawn profitably from almost — | depth,— 
the only limit being the strength of the machinery and materials 
required to raise it. 

‘The next mineral in importance is ironstone. 

In the year 1862 the production of ironstone and iron ore in the 
United Kingdom amounted to 7,586,956 tons, which, by the opera- 
tion of 562 blast furnaces, was converted into 3,943,469 tons of 
pig iron. 

‘The importance of the iron and coal trade as a source of wealth is 
proved by the fact, that the declared value of the iron and coal ex~- 
ported from this country during 1862, either in a raw, or a manu- 
factured, or a partially manufactured state, was nearly £25,000,000, 
due altogether to the development of our natural resources; and 
this sum represents the cost price only, and is exclusive of carriage, 
or freights and profits of trade, which may fairly be taken to repre- 
sent one-half more. 

In 1862 our other mines produced the following quantities of 
minerals, viz. :— 


Tin ore ee oe . o +e oe 14,127 tons. 
Copper ore .. oo ee ee oe 224,371 ,, 
Lead ore os oe oe os oe oo 95,311 ,, 
Zine (blende).. ee ee ee - ee 7,497 
Pyrites (sulphur) .. ee ee ee oe 98,433 ,, 
Salt .. = tat wt as sae 
Fire-clay, china-clay, and porcelain stone .. 953,803 ,, 


These minerals, and the metals produced from them by means of 
coal, have enabled us, with the assistance of the shipping interest, 
to obviate to a great extent the effects of the failure in the supply 
of cotton ; for, notwithstanding the great decrease of the export of 
cotton goods (to the extent of £10,000,000 in the year 1862), the 
total amount of exports during the financial year just ended 
(1863) has been £124,137,812, exclusive of carriage and freight, 
and we have thus been enabled to pay for all imports, and par- 
tially to alleviate the distress among the cotton operatives in Lan- 
cashire. 

I will not occupy your time in detailing all the various profitable 
employments which result from imining and manufacturing opera- 
tions, but will only refer to, perhaps, the most remarkable of them— 
ship-building. 

The Government returns for 1861 show, that in that year 975 ships, 
representing 200,839 tons, were built and registered in the United 
Kingdom ; of these 91,095 tons were constructed of iron, the average 
of the iron vessels being a burthen of 430 tons each. 

And this, it should be remembered, is exclusive of iron ships 
built in private yards for the Royal Navy, and of the ships con- 
structed for foreigners. 

The iron screw steam-ships, in consequence of their great and 
regular speed, due to engineering skill, have practically become an 
extension of the railway system over all parts of the world, and 
have enabled us more freely to exchange the products of our industry 
for those of other nations, thereby conducing to the employment, the 
intellectual and social enjoyment, and the convenience of the people, 
and providing for the further increase of population and universal 
wealth. 

On these considerations I am justified in stating, that the increase 
of the income of England since ihe year 1815 has not arisen from 
the land, but that it is mainly due to the discoveries of our great 
engineers. There remains still to be considered the question of the 
distribution of this wealth, which has been the means of providing 
profitable employment for millions of a rapidly increasing popula- 
tion, who, but for such industrial undertakings, must have remained 
a burthen on the land, and a cause of poverty and discontent, unless 
reduced in number by famine, or by extensive emigration. 

The tables 1 have given show that the wealth has been fairly dis- 
tributed among all classes of society, and that while the “ rich have 
been growing richer, the poor have become less poor ;” and that the 
“ wide interval that formerly separated the extremes of wealth and 
yey ” is being gradually closed, not by the reduction of wealth, 

ut by the diminution of poverty, arising mainly from the mining 
and industrial sources which I have descri 

We may also congratulate ourselves that this wealth has not been 
employed in reproductive undertakings aloue, but that the great 
cause of education has felt the stimulus of it, end that every year 
the importance of developing and directing the intelligence of the 
people is more distinctly recognised. 

I will now make a few remarks on the extension of the railway 
system, and especially on the construction of the proposed new lines 
in the metropolitan districts. It is evident that parliamentary 
sanction will not be given to all the lines which have been sug- 
gested, but the convenience of the public, and the necessity for 
relieving the streets from the heavy traffic passing to and from the 
present railway stations, require that some of these lines should be 
constructed without delay. The success of Mr. Fowler's Metro- 
politan Line, due to the talent exhibited in its construction, as well 
as to the tenacity of its promoters in overcoming all difficulties— 
those of finance not being the least—has proved that railways in the 
metropolis can be made a source of profitable investment. 

Much has been said as to the destruction of property which, it is 
assumed, will result from the execution of the proposed metropolitan 
extensions, and the question has been discussed, as if the property 
taken were wasted, or destroyed, forgetting that it is only a change 
of occupation, and that the houses pulled down will, in many cases, 
be much better restored, in accordance with modern sanitary im- 
provements, or the sites will be applied to more profitable uses, 
tending to the general improvement of the metropolis, the con- 
venience of the public, the relief from local taxation, and the better 
occupation of the workiug-classes. 

‘The construction of these railways, by means of private funds, is 
less objectionable than by funds derived from a tax on the coal and 
wine dues, or any other mode of local or public taxation. If public 
funds were to be resorted to, the works now so much needed would 
never be executed, as the enormous capital required would prevent 
either local boards, or the Government itself, from undertaking 
them. Besides, it is only right that those who use these railways 
should pay for them, and not people living remote from the metro- 
polis who may never enjoy them. 

Occasionally unproductive works of national importance, such as 
the Thames Embankment, may be executed at the public expense, 
but the principle of Government construction is inadmissible in this 
country, in the case of railways or any other public work which can 
be rendered reproductive by private enterprise. 

In consequence of the great interest now evinced in the progress 
of the works of the Isthmus of Suez Canal, and as the subject has 
never been brought directly under the consideration of the Inatitu- 
tion, | will take this opportunity to make a short statement 
respecting the Jabours of the nglish members of the International 
Commission, who, in the years 1855 and 1856, examined the question 
of the practicability of forming a ship canal through the Isthmus of 
Suez. 

Iv the year 1855 M. Ferdinand de Lesseps, acting for H.H. the 
late Said Pacha, Viceroy of Lizypt, invited me with the late Mr. 
Iiendel, and your Honorary Secretary, Mr. Manby, to form part of 
an international commission, for the purpose of considering and 
reporting on the practicability of forming a ship caval between the 
Mediterranean and the Red Sea, and the best mode of constructing 
it, and for that purpose | accompanied M. Conrad, of Holland, MM, 
Rénaud and Lieussou, of France, and M. de Négrelli, of Vienna, to 
Egypt in that year. The commission was an honorary one, and we 
were considered the guests of the Viceroy from the time of our 
leaving Marseilles to our return to Europe. 

In Egypt we met M. de Lesseps, Mougel Bey, and Linant 
Bey, engineers, and other gentlemen in the service of the Viceroy, 
and in the months of December, 1855, and January, 1856, we made a 
careful examination of the harbours in the two seas, which it was 
proposed to unite, and of the desert lying between them, and 
arrived at the conclusion, that a ship canal was practicable between 


; the Gulf of Pelusium in the Mediterranean and the Red Sea, near 
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Suez. Thus far we all agreed, but we differed as to the mode of 
construction. The English members were of opinion that a ship 
canal raised 25ft, above the sea level and communicating with the 
A of Pelusium at one end, and the Red Sea at the other, by means 
of locks, similar to the sea entrances of the Caledonian Canal, might 
be constructed, there being no difficulty in abundantly supplying 
the canal, at all times, with water from the Nile, by a cut made 
from a suitable level, without depending in any way on the closing 
of the “barrage” of the Nile. ‘The foreign members of the com- 
mission were, however, of opinion, that a canal 27ft. below the 
sea-level from sea to sea, without any lock, was the best system, 
with harbours at each end, one to be constructed in the Mediterranean 
by piers and dredging, and the other in the Red Sea by dredging to 
the deep water, which in both seas is at a considerable distance 
from the shore. 

On a comparison of the two systems it was found that the ship 
canal above the sea-level, with locks, would save mauy millions of 
cubic yards of excavation, principally dredging, a difficult and ex- 
pensive operation, and would involve no more than the ordinary 
contingencies which might attach to any similar engineering work 
of equal extent, while the difficulty arising from rocks at Suez, and 
running sands and silt at Pelusium would be avoided, and a large 
sum of money saved in the cost of construction, by employing loco- 
motive engines instead of human labour. 

The English members also considered this system the best for 
the shareholders, and most calculated to give productive returns for 
the capital invested. 

The whole of the members of the commission [see Appendix, 
page 18], with the exception of Mr. Rendel, met at Paris in June, 
1856, when the report of the English engineers, signed by Mr. 
Manby on their behalf [see Appendix, page 16], was presented, and, 
after full discuss‘on, was rejected by the foreign members of the 
commission, who preferred a canal without locks; and, as they 
formed the majority, the report to H.H. the Viceroy recommended 
the system now actually in course of construction. 

As the English engineers were members of a purely honorary 
commission, their labours terminated with the report. 

Five years after the discussion in Paris of the mode of construc- 
tion by the International Commission, your Past-President, Mr. 
Hawkshaw, was reque.«d by H.H. the late Viceroy to ‘‘examine 
the site of the proposed -l.ip canal, intended to connect the Red Sea 
and the Mediterranean, » 10ss the Isthmus of Suez, and to report 
his opinion of that wors.’ In February, 1863, he made a very able 
and elaborate report, w ich details the actual progress of the ship 
canal and its accessories up to the end of the year 1862, constructed 
in accordance with the -)stem adopted by the majority of the com- 
mission, from which it »»pears that there had been executed of the 
ship canal (principally dry earthwork) six million cubic metres out 
of ninety-six millions, or one-fifteenth part of the whole—the ex- 
penditure up to that period, including the partial execution of the 
fresh-water canal, being £1,200,000—leaving to be excavated 
ninety millions of cubic metres ; or twenty millions of cubic metres 
more than the entire quantity required to complete the canal 
according to the system proposed by the English members of the 
commission. 

I will now address a few remarksto the junior members as regards 
the future prospects of the profession. 

1 have shown that, during the last thirty years, the works of the 
engineer, or those executed under his direction, have led to the 
present prosperous condition of Great Britain—and by the extent 
of the works that have been done during that time we may fairly 
measure those tbat are yet to follow. The extension of the railway 
system is necessary for the progress and well-being of the world, 
and must be carried out by our young engineers in this country 
and in every part of Europe, in India, andin ourcolunies. There is 
no country that will not become richer by the introduction of rail- 
ways, and the richer a foreign country becomes, the more it adds 
(by the extension of commerce) to the wealth and prosperity of 
this kingdom, And, if our railway system is extended, new 
harbours, docks, canals, steamships, and other engineering works, 
will be necessary to meet the requirements of traffic and the 
demands of increasing commerce. 

"Nothing but unwise legislation, and the imposition of restrictions 
on commerce, for which happily the public mind is not prepared, 
can prevent the progress of those great works—utless the railway 
system became a “ protected interest,” which would be disastrous 
to all mining and manufacturing undertakings, which mainly 
depend for their prosperity on the further development of the 
system; and also to the public, who would be deprived of their 
safest and best security for the investment of their annual savings. 
If railway companies were relieved from the risk of competition, 
instead of making new lines to meet the requirements of trade, and 
the wants of an increasing population, they would probably, with 
the view of improving the value of their shares, consider their best 
interest lay in imposing higher charges, and giving only limited 
accommodation to the public. 

In conclusion, I hope the day will arrive when the basis of fixed 
taxation will be so extended as to enable the Government to abolish 
all our present Customs duties, nearly the last restrictions on com- 
merce, which limit the free exchange of traffic between ourselves 
and other nations, and when free intercourse will be permitted to be 
carried on by railways and steamships, as part of one system, with- 
out interruption at the sea-ports, and without the impediments and 
waste of labour and expense occasioned by the interierence of bond- 
ing warehouses and Government officials required under our present 
system of taxation. 


APPENDIX. 
Istumus or Suez CANAL. 

Comparative advantages of the two systems proposed for con- 

structing a direct caval between the Mediterrasean and Red Seas. 
First System. Seconp System. 

(Adopted by the majority of the (Proposed by the English Members 
Commissioner's.) of the Commission.) 

The level of the top water of The level of the top water of 
canal to be the same as the level the canal to be 7 metres above 
of the low water of the Mediter- the low water of the Mediterra- 
ranean Sea at Said. nean Sea. 

In each case the canal to be 8 metres deep, and to have the in- 
ternal slopes in cuttings 2 to 1, and in embankments 8 tol. The 
width of the bottom in all cases to be 68 metres. 


Low Lrve.. Hien Leven. 





The total quantity of excava- 
tion will be 130,000,000 cubic 
metres. One-half of that quan- 
tity below the natural drainage of 
the country will require to be 
dredged. 

The method proposed of form- 
ing a small canal first, and after- 
wards enlarging it, is impossible, 
unless Lake ‘l'imsah and the 
Bitter Lakes are avoided. The 
stone found in the cutting cannot 
be made available for the harbour 
of Said until the canal is opened 
throughout. 

The difficulties arising from 
stone and running sand, forming 
part of the material, may be 

reat; the former at Suez, the 
atter in Lake Monzaleh. 
Harsour oF Suez. 

There will be considerable 
difficulty in forming a channe 
400 metres wide and 3,000 metres 
in length by dredging engines, 
and every probability of meeting 


=~ 


The total quantity of embank- 
ment will not exceed 70,000,000 


reduced by a judicious selection 
of the line of canal. 

The whole of the excavation 
will be above the natural drain- 
age of the country, and may be 
conveyed with great rapidity 
into embankments, by means of 
railways and locomotive engines. 

The stone found in the cuttings 
and in the ground adjoining EL 
Guisr may be used for the har- 
bour of Said. 

The ditliculties will not be 
greater than in an ordinary en- 
gineering work. 


Harsovur oF Svez. 

The canal may be carried 
round the Bay of Suez in the 
manner shown upon the chart, 
and the locks formed in deep 
water, which will avoid the ne- 


with coral reefs and indurated 
sands, or conglomerate, similar 
to the rocks at Suez. 


Port Trmsau. 

The cost of establishing a port 
in Lake Timsah will beconsider- 
able, and much dredging will be 
required, 


IRRIGATION. 

A canal is proposed between 
the Nile Branch Canal and Suez, 
for the purposes of irrigation and 
fresh water supply, and a con- 
duit from the same branch to the 
Mediterranean, for similar pur- 
poses. Steam engines of 500- 
horse power, at a working cost of 
£27,000 per annum, are to be 
erected. 


Supriy or WATER. 

The canal will depend for a 
supply of water on tides of the 
Red Sea, 

Unless there is a current out of 
the Bitter Lakes, as well as 
into them, the evaporation of 
5,000,000 cubic metres of salt 
water daily, during three months 
in the year, will form deposits; 
as nearly 3 per cent. of salt will 
be deposited after a certain time, 
or 150 000 cubic metres daily.* 

* Vide Maury, “ Physical Geo- 
graphy ;” and Lyell, ‘* Elementary 
Geology,” p. 347. 

At the present time the water 
is salter at Suez than in the 
Pacitic, and were it not for the 
constant outgoing current of 
brine at Babelmandel, the Red 
Sea would fill up with salt. 

The tidal observations do not 
give the simultaneous coudition 
of the tides at Suez and in the 
Mediterranean, nor the variation 
during each half hour of low and 
ebb, so that it is impossible to 
estimate the velocity of the 
currents through the proposed 
canal, 

One great difficulty will be to 
fill the Bitter Lakes. 

If the sea is freely admitted, 
the velocity into the lakes, even 
at low water, would be 6ft. per 
second, which would completely 
destroy the channel. 

Even supposing them to be 
filled, the tides will barely be 
sufficient to supply the waste 
arising from evaporation and 
absorption, and a current will 
flow from both seas, until the 
channel gradually becomes filled 
up. 

Harsour or Sap, 

Two jetties, one 3,000 metres, 
and the other 2,500 metres in 
length, will have to be con- 
structed, and the space, 400 
metres between, dredged and 
conveyed away in barges. 

The stone must be brought 
from the islands in the Mediter- 
ranean Sea. 

No dredging can take place 
until a temporary harbour has 
been constructed, as it is a lee- 
shore during nine months of the 

year. 

There will be no back-water 
to keep the channel open; on 
the contrary, there will be a 
gradual flow into the canal, 
which will tend to form a new 
beach in the harbour and canal. 

There will be no certainty that 
the work will ever be finished. 
It will altogether depend on con- 
tingencies, over which the engi- 


cessity of dredging, and all the 
risk attendant upon it. 

There will not be any necessity | 
for jetties, as the harbaur is com- 
pletely sheltered, except from the 
north wind, and the embankment | 
of the canal will afford ample pro- 
tection. } 

The canal will be close to the , 
quarries of Attaka, an object of | 
great i uportance in the execution | 
of the works of the canal and | 
harbours. 

Port Trwsau. 

The high level will save the | 
cost of the locks at this point. | 
The 
Branch Canal to the Nile will be | 
on the same level, and great ex- | 
pense will be avoided in the con- 
struction of wharves and other 
works. 

Between the Nile and the 
Maritime Canal only two or 
three regulating locks will be 
required. 

IRRIGATION. 

The canal and conduit may 
both be avoided by adopting a 
higher level, aud supplying the 
canal from the Nile below the 
barrage. Irrigation may be 
carried on much more advan- 
tageously for the whole distance 
between Suez and the Mediter- | 
ranean Sea, by supplying the 
Maritime Canal with fresh water, 
and using it as a great reservoir 
during the inundations of the 
Nile (which would be impossible 
in a conduit). 

The whole of Lake Menzaleh 
may be reclaimed. 

Soppty or WATER. 

The supply of water will be 
direct from the Nile at its lowest 
level, and be regulated by locks 
during inundations 

There will not be any possi- 
bility of failure, either from 
winds or from scarcity, during 
dry seasons; the minimum dis- 
charge of the Nile being 
50,000,000 cubic metres per hour. 

The abstraction of 1-24th part 

of the water of the Nile during 
low water time, and 1-30th part 
during inundation, will provide 
for loss of water, by evaporation 
and leakage, and for an average 
lockage of one hundred vessels 
daily. 
The deposit of the limon of the 
Nile will take place in the Branch 
Canal, and may be removed 
annually, without interfering 
with the navigation; or it may 
be sent down the Maritime 
Canal to sea, by scouring, in a 
particular method devised for 
that purpose. 


Harsour or Sarp, 
The locks and harbour may be 
constructed without more than 
ordivary difficulties, and no 
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Colonel Pumir James Yorke, F.R.S., in the Chair. 
ON THE GLACIAL EPOCH. 
By Epwarp FRANKLAND, Esq., F.R.S., Professor of Chemistry, Royal 
Institution. 

Amongst the circumstances that have profoundly influenced 
the present physical condition of our earth, the action of ancient 
glaciers upon a scale of almost inconceivable magnitude hag 
been gradually but irresistibly forcing itself upon the notice of 


| philosophers since their attention was first called to it by Venety 


and Esmark. There are few elevated regions in any quarter of 
the globe which do not exhibit indubitable evidence of the charac. 
teristic grinding and polishing action of ice masses, although at 


Maritime Canal and the aponay perhaps, they are scarcely streaked by the snows of winter, 


n our own country the researches of Buckland, and especially of 
Ramsay, have clearly shown that the Highlands of Scotland, the 
mountains of Wales and Cumberland, and the limestone crags of 


| Yorkshire abound in these roches moutonnés, which leave no doubt 


that the valleys of those mountain ranges were once filled with 
glaciers of dimensions unsurpassed, if even equalled, by those 
which, at the present day, stream down the sides of their gigantic 
Swiss rivals. Nor was this perpetual ice, of a former age, confined 
to localities where no such phenomenon is now seen, but numerous 
observations have established that the glaciers of the present 
age, existing in Switzerland, Norway, and elsewhere, are but 
the nearly dried-up streamlets of ancient ice rivers of enor. 
mous size. These glaciers have eroded the Alpine valleys, of 
which they once held possession, have carved out the lochg 
and kyles of Scotland, as well as the grander fjords of Norway 
and have contributed, in a most essential mavner, to the pre- 
sent aspect of our mountain scenery. Ramsay and Tyndall 
have recently called attention to this action of ancient glaciers, 
and have contended, with considerable plausibility, the former 
that the lake basins, the latier, that the valleys of the 
Alps, have been thus, in great part, scooped out. In no part of the 
world, perhaps, can the phenomena of the glacial epoch be more 
advantageously studied than in Norway, where the ice-scarred 
coasts and fjords are still fully exposed to the eye of the observer, 
side by side with the ocean which furnished the crystalline materia] 
that formerly covered them. Two thousand miles of coast, from 
Christiania to the North Cape, afford almost uninterrapted evidence 
of the vast ice operations which, during the epoch in question, 
moulded nearly every feature of this remarkable country. Starting 
from Christiania the traveller cannot fail to remark the peculiar 
appearance of the gneiss and granite rocks composing the coast, as 
well as the innumerable islands which, forming a great natural 
breakwater, protect the shore from the heavy seas rolling in from 
the Atlantic. These rocks, here rarely rising to the height of 8v0ft. 
or 900ft., present nothing of that sharp and rugged outline which 
generally characterises such formations. On the contrary, they are 
smoothed even to their summits. all their angles worn off, and every 
trace of boldness and asperity effaced. To the casual and uninstructed 
observer the action of the sea suggests itself as a sufficient cause of 
these appearances; but it does uot require much scrutiny to be 
convinced that the ocean waves have had little to do with this 
smoothing aud polishing of the coast, since it is the surfaces sloping 
towards the land that are most acted upon, while in some places, 
where the rock descends precipitously towards the sea, and is sub- 
ject to the dash of the waves, it has been protected from the abrading 
action, and presents merely a weathered surface. 

Rounding the promontory of the Naze and proceeding northward 
the coast presents, with slight exceptions, the same general 1eatures 
until the Arctic circle is ajprvached, when the character of the 
scenery rather suddenly changes. The rocky hills acquire the 
diguity of mountains, and tower up in rugged, sharp, and fantastic 
peaks, contrasting strongly with the rounded summits of the 
lower latitudes. But these arctic peaks owe their immunity from 
the abrading action of ice solely to their height; around their 
bases, and even high up their sides, the slow surges of the moving 
glacial sea have made their unmistakeable marks—grinding, and 
even undercutting, them into most extraordinary forms, as 
fine instances of which may be mentioned the Seven Sisters, 
and Torghatten, with its singular tunnel, just south of the Arctic 
circle; the Horseman, standing on the circle; and the mountains of 
the Folden and Vestfjords, north of it ; the latter having been justly 
described by the Rev. R. Everest, as resembling the jaws of an im- 
menuse shark.* 

To account for the advent and subsequent disappearance of such 


' vast masses of ice various hypotheses have been propounded. It has 


dredging will be required except | 


at the tail at the lowest lock. 
The stone from El Guisr may 
be used in the harbour, as a rail- 


way will be required for con- | 


structing the banks. 
The 
water will 
channel open. 
The contingencies will not be 
greater than usually belong to 
works of this magnitude. 


always keep the 


| neer has no control, and which 


: | cannot be estimated, 
cubic metres, and may be much | 





Therefore, under the first system, the construction may be re- 
garded as impracticable, while under the second system it may be 
considered feasible. 

Approved by 

J. M. Rendel and J. R. M‘Clean, 
And signed by 

Charles Manby, 
For the members of the English Commission. 

The International Commission was composed of the following 
members, viz., M. I’. W. Conrad, Chief Engineer of the Water-Staat, 
the Hague; Captain Harris, of the Honourable East India Com- 
ae 8 Navy, London; Captain Jaurés, of the Imperial Marine, and 

ember of the Council of the Admiralty, France ; M. Lentze, Chief 
Engineer of the Works on the Vistula, Berlin; M. Liéussou, Hydro- 
graphical Engineer to the Imperial Marine of France, Paris; Mr. 
J. R. McClean, Civil Engineer, London ; Mr. Charles Manby, Civil 
Engineer, London; M. Montesino, Director of Public Works, 
Madrid; M. De Negrelli, Inspector-General of Railways in the 
Austrian Empire, Vienna ; M. Paléocapa. Minister of Public Works 
in the Kingdom of Sardinia, Turin; M. Rénaud, Inspector-General 
and Member of the Council for Ponts et Chaussées, Paris; Mr. J. 
M. Rendel, Civil Engineer, London; M. Rigault De Genouilly, 
Rear-Admira! of the Imperial Marine of France, Paris. 


scouring power of the} 


| requiring heat as much as cold for its due performance. 


been suggested that the temperature of space is not uniform, and that 
our solar system, in performing its proper motion among the stars, 
sometimes passes through regions of comparatively low tempera- 
ture; according to this hypothesis, the glacial epoch occurred during 
the passage of our system through such a cold portion of space. 
Some have imagined that the heat emitted by the sun is subject to 
variation, and that the glacial epoch happened during what may be 
termed a cold solar period. Otuers, again, believe that a different 
distribution of land and water would render the climate of certain 
localities colder than it is at present, and would thus sufliciently 
account for the phenomena of the glacial epoch. Finally, Professor 
Kiamtz considers that at the time of the glacial period the mountains 
were much higher than at presept—Mount Blanc 20,000ft. for 
instance—the secondary and the tertiary formations having been since 
eroded by their summits. 
The two last assumptions are attended with formidable 
geological difficulties, especially when it is considered that the 
phenomena of the epoch in question extended over the entire 
surface of the globe; tkey have therefore never acquired more 
than a very partial acceptance. With re. ard to the two first-named 
hypotheses, my colleague, Professor Tyndall, has recently shown 
that they are founded upon an entirely erroneous concepllon of 
the conditions necessary to the phenomena sought to be ex- 
plained. he formation of glaciers is a true process of distillation, 
The pro- 

duce of a still would be diminished, not increased, by an 


| absolute reduction of temperature. A greater differentiation of tem- 


| 
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| cause, but also assume a condition of things w f ich 
| glaciers at their source, by diminishing the evaporation upon whic 


j 
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| need description. 





) greater 


perature is what is required to stimulate the operation inte 
for such 


activity. Professor Tyndall does not suggest any cause 


| exalted differentiation during the glacial epoch ; but he proves con- 


clusively that both hypotheses, besides being totally unsupported 


by cosmical facts, are not only incompetent to constitute such & 
hich would cut off the 


their existeuce essentially depends. : 

Lhe speaker divided the great natural glacial apparatus into three 
parts, viz., the evaporator, the condenser, and the receiver. The 
part performed by the ocean as the evaporator is too obvious to 


The two remaining portions of the apparatus, 
‘The mountains 


ly in a subordi- 
dry air of the 
diation 


however, are generally confounded with each other. 
are in reality the receivers, or icebearers, and are on 
nate sense condensers. ‘Ihe true condenser is the 
upper region of the atmosphere, which permits of the free ra 
into space of the heat from aqueous vapour.t ‘led 
All the hypotheses hitherto propounded having therefore — 
in the light of recent research, to account for the conditions whic’ 
brought about the glacial epoch, the speaker felt less reluctance = 
advancing a new theory, which had gradually elaborated itself ou 
of,the impressions he had received during a recent visit to Norway. 





* The speaker was greatly indebted to his friend, B. F. Duppa, Req. 
beautiful colcured drawings of these remarkable «bjects, taken from 
sketches of Prof. James D, Forbes and Mr. Mattieu Williams. " 

+ This radiation from aqueous vapour was experimentally shown 
Caysing a jet of dry steam te pass in front of, and at a distance of —— 
irom, a thermo-electric pile ; the galvanometer connected with = ad 
Promptly showed a large deflection for heat, proving that the pi = the 
receiving radiant heat from the aqueous vapour. A jet of air ee 
Same Manner and projected in front of the pile produced no such ¢ 
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Any such theory must take cognisance of the following points in the 
history of the glacial epoch. Ist, That its effects were felt over the 
entire globe. 2nd. That it occurred at a geologically recent period. 


$rd. That it was preceded by a period of indefinite duration, in | 


which glacial action was either altogether wanting, or was at least 
comparatively insignificant. 4th. That during its continuance 
atmospheric precipitation was much greater, and the height of the 
snow-line considerably less than at present. | 5th. That it _ Was fol- 
Jowed by a period oe to the present time, when glacial action 
e again insignificant. 
ae conditions he believed to be the natural sequences of the 
gradual secular cooling of the surface of our globe. The sole 
cause of the phenomena of the glacial epoch was a higher tempera- 
ture of the ocean than that which obtains at present. ‘ 

He then examined the grounds upon which this hypothesis is based. 
Numerous observations of the augmentation of temperature, at in- 
creasing depths from the surface of the earth, no longer leave room 
for doubt that the vast mass of materials constituting the interior of 
our globe is at the present moment at a temperature far higher than 
that of the surface. If this be so, the conclusion is _almost 
inevitable, that at earlier periods of the earth's history this high 
temperature must, at all events at depths comparatively little 
removed from the surface, have been still higher, and that conse- 
quently the temperature of the surface itself must in former ages 
have been much more influenced by the internal heat than is the 
case at the present day. Tracing thus back the thermal history of 
our earth, it is conceivable that the waters of the ocean once existed 
as aqueous vapour in our atimosphe re—a condition which it is 
imagined obtains at the present day in Jupiter, Venus, and other 
planets, Whose superior size or closer proximity to the sun may be 
supposed to have retarded the refrigeration ot their surfaces. From 
the period, therefore, when the cooling of the earth's crust permitted 
the ocean to assume the liquid condition, its waters have gradually 
cooled from the boiling point down to the present temperature, 
while the land has also undergone a similar process of refrigeration. 
It was during the later stages of this cooling operation that the 
glacial epoch occurred. For this assumption, however, it is pecessary 
to establish that the rate of cooling of the land and of the ocean 
surfaces was unequal, otherwise the more rapid evaporation of the 
ocean due to increased temperature would be more or less neutralised 
by the innpaired efficiency of the proportionately warm ivebearers. 
The speaker then proceeded to describe the results of his nu nerous 
experiments, which couclusively proved that, under the conditions 
contemplated, the land would cool more rapidly than the sea, 
This effect is brought about principally by two causes, viz., the 
great specific heat of water compared with granite and other rocks, 
and the comparative facility with which radiaut heat escapes from 
gravite through moist air. ‘the amounts of heat associated with 
equal weights of water and granite are as 5 to | in favour of the 
former, or, if equal volumes be taken, the water requires to lose 
twice as much heat as the granite, in order to cool through the same 
number of degrees; but it is in regard to the escape of radiant heat 
from their surfaces that the superior reteution of warmth by the 
oceanic waters is most strongly marked, The readiness with which 
radiant heat escapes from equal surfaces of water and granite at the 
same temperature through perfectly dry air is nearly equal; but so 
svon as aqueous vapour is interposed in the path of these rays, the 
conditions become wonderfully altered; the escape of heat from 
both is interrupted, but its radiation from the water is retarded in by 
far the greatest degree. ‘This extraordinary intranscalency of 
aqueous vapour to rays issuing from water bas just been conclu- 
sively proved in the physical laboratory of this Institution by 
researches made by Professor T'yudall, and not yet published. The 
difference between granite and water arising frem this cause becomes 
vastly augmented when i! is considered that the ice-bearing surfaces 
occupy an elevated position above the level of the sea, consequently 
the mantle of aqueous vapour which their radiant heat had to pene- 
trate must have been much more attenuated than the comparatively 
dense shell lying between them and the surface of the ocean. Thus 
the obscure rays of heat streamed into space from the ice-bearing 
surfaces with comparatively little interruption, while the radiation 
from the sea was as effectually retarded as if the latter had been 
protected with a thick envelope of non-conducting material. 

Whether we take into consideration, therefore, the conductivity 
of water and granite, their specific heats, or, finally, the respective 
facilities with which they can, under the cosmical conditions con- 
templated, throw off their heat into space, we find everywhere a 
state of things tending much more to the conservation of the heat 
of the water than to the retention of that of the land; and this of 
course applies also, mutatis mutandis, to the retention of that heat 
which is received from solar radiation. The luminous heat-rays of 
the sun pass freely through aqueous vapour, and are absorbed by 
both granitic and oceanic suriaces, but, once absorbed, these rays 
issue forth again as obscure heat of two different qualities or rates 
of vibration. To use Tyndall's beautiful explanation of the pheno- 
menon, the vibrations of the liquid water molecules are of such 
rapidity as can be best taken up and absorbed by the same molecules 
in the vaporous condition. But granite is a very complex substance, 
and fewer of the heat oscillations of its atoms are in unison with 
those of aqueous vapour; hence the heat vibrations of granite dis- 
turb the molecules of aqueous vapour in their passage through the 
atmosphere in a less degree, and consequently the granitic rays are 
less absorbed. 

Thus, while the ocean retained a temperature considerably higher 
than at present, the ice-bearers had undergone a considerably 
greater refrigeration. The evaporation from the ocean would, 
therefore, at the period contemplated, be greater than it is at present, 
while the capabilities of the icebearers, as such, would not be 
perceptibly less. Moreover, it is evident that, during the whole of 
the cooling period, the ocean must have been receiving heat from its 
floor, and thus have acted as a carrier of warmth from the compara- 
tively profound portions of the earth’s crust to the oceanic surface. 
It thus resembled a mass of water contained in an evaporating basin, 
placed over a very slow and gradually declining fire. Under such 
conditions its cooling was protracted through a vast period, allowing 
sufficient time, between a temperature inimical to animal life and the 
commencement of the glacial epoch, to permit of the development 
and decay of those forms of animal life which existed in the pre- 
glacial seas. 

The rate of evaporation of water at different temperatures and 
under various circumstances was determined by Dalton, whose re- 
sults are embodied in the following table. The evaporation took 
place in each case from a circular surface Gin. in diameter .— 

Evaporation | 


Evaporation Evaporation 


Temp. F. perminute | pe: minute per minute 
incalm. | in breeze. in high wird 
eee | . ‘ | 
deg. | Grains, Grains. | 
85 640 8-04 
75 | 4°68 5°73 
65 | 3:37 
55 | "43 
45 | 175 
25 | 112 





We have no sufficient data to calculate the present mean tempera- 
ture of the ocean; but in lat. 69 deg. 40 min, off the coast of 
Norway, at noon on a remarkably hot summer's day, Professor 
Forbes found the te mperature to be 465 deg. Fah. The assumption 
of 40 deg. Fah., as the mean temperature off the coast of Norway, 
would, therefore, probably be in excess of the truth. Now, taking 
the mean of Dalton’s results obtained at 55 deg. and 45 deg., and 
cCompiring it with the mean of his results at 55 deg. and 65 deg., it 
will be seen that an increase of 20 deg. in the temperature of the 
ocean off the coast of Norway would double the evaporation from 
® given surface. Such an increased evaporation, accompanied as it 
necessarily must be by a corresponding precipitation, would suffice 
‘o supply the higher portions of the Jand with that gigantic ice- 


— which groaned down the mountain slopes during the glacial 








But would not the increased oceanic temperature tend to aug- 
ment the mean temperature of the atmosphere even at con- 
siderable elevations, and thus raise the snow line and reduce the 
area of perpetual snow? In answering this question, the speaker 
showed that the limit of perpetual snow does not depend so much 
upon the mean temperature of the atmosphere at that particular 
elevation, as upon the amount of snow accumulating during the cold 
season. Under the equator, the mean temperature of the snow line 
is 35 deg. Fah. ; in the Alps and Pyrenees, about 25 deg. ; and in 
lat. 68 deg., in Norway, it is only 21 deg. Thus the mean 
temperature of the snow line rises as we approach the equator, 
which means that the snow line itself descends below its normal 
height, owing principally to augmented oceanic evaporation accom- 
panied by increased atmospheric precipitation. The deluges of rain 
which fall within the tropics far surpass the rainfall in the temperate 
and frigid zones, and doubtless the fall of snow upon intertropical 
mountains is proportionately great. The important influence which 
the amount of precipitation exercises upon the lower limit of per- 
petual snow is beautifully exemplified at the fine waterfall of Tysse 
Strenger, near the head of the Hardauger Fjord, and was first 
noticed by Mr. M. Williams. The spray from this fall, being frozen 
in winter, covers the valley for nearly half a mile with a stratum of 
snow and ice, so thick as to defy the solar rays of summer to melt it; 
thus lowering the snow line by more than 2,000ft. The speaker 
had also seen in the Sir Fjord, under similar abnormal conditions, 
a mass of snow lying in the month of August last within 1vft. 
of the level of the sea, although the normal snow line is there 
at least 4,500ft. above the sea level. ‘That the height of 
the snow line is essentially dependent upon the amount of pre- 
cipitation, and not upon mean temperature, is evident fron a com- 
p#rison of its height on the coast and in the interior of the Scandi- 
navian peninsula, as given by Forbes in the following table, 
compiled partly from his own observations and partly from those of 
Von Buch, Naumann, and others. 


Height snow line in feet. 





| . 

| Latitude. 

Coast. Interior. Difference 

= 

deg. | | 

i 60 | 5,500 | 4,450 1,050 
62 | 5,200 | 4,150 1,050 
64 | 4,200 | 3.600 550 

} 66 | 3,700 } 3,250 450 

| 68 2,450 3,000 459 

} 3,350 2,900 450 


70 


Thus, the difference between the height of the snow line near the 
coast, where, owing to the impact of the gulf stream, the winter 
is mild but the atmospheric precipitation great, and in the interior, 
where the climate is severe but the air comparatively dry, amounts 
in some cases to as much as 1,050ft., or nearly one-fourth of the 
total height. Such is the depressing effect of greater precipi- 
tation as regards the limit of perpetual snow; nor must it be 
forgotten that copious precipitation is altogether incompatible 
with great summer heat. The incessantly clouded sky cuts 
off the solar rays, and moderates the summer temperature. 
It is a trite observation that a wet summer is always a cold one. 
The mean temperature of the land in contiguity with such extensive 
surfaces of snow could also not fail to be considerably reduced; for 
although the actual amount of heat in activity at the surface of the 
earth was greater during the glacial period than subsequently, yet 
the cold of winter became stored | in masses of falling snow, 
which in melting absorbed the heat of the succeeding summer, and 
thus reduced both the mean and summer temperature of the land, 
especially of such portions of it as were not situated greatly below 
the snow line. The common notion, therefore, that the glacial epoch 
was a cold one, is correct, althuugh heat, not cold, was the cause of 
that epoch. This apparent paradox, that heat should be the cause of 
cold, tinds its parallel in the ice-making machines that were in 
operation at the last Great Exhibition. In those machines, which 
produced from 2 to 12 tons of ice per ton of coal, the glacial produce 
was directly proportional to the amount or heat developed by the 
combustion of coal. 

But it is evident that this lowering of the snow line by increased 
oceanic temperature could only occur within certain limits; for 
although the mean temperature of the snow line might rise from 
21 deg., its present position in Norway, to 35 deg., its height under 
the equator, and perhaps even still higher, without any elevation of 
the snow line itself; yet a further rise of mean temperature, which 
would result from a continued augmentation of oceanic heat, 
could not fail to elevate the snow line itself, and, eventually, to 
chase the last portions of snow even from the loftiest mountain 
peaks. A process the inverse of this has gone on in nature, leading 
gradually to the glacial epoch, and, eventually, to the present mete- 
orological condition of our globe. While the ocean maintained a 
high temperature the snow line floated above the summits, possibly 
even of the most lofty mountains; but with the reduction of oceanic 
temperature it gradually descended, enveloping peak after peak in a 
perennial mantle until, during the glacial epoch, it attained its lowest 
depression, whence it again rose, owing to diminished evaporation, 
to its present position. 

The speaker considered that, inasmuch as recent researches had 
rendered all previous hypotheses regarding the glacial epoch ab- 
solutely untenable, the one for which he now contended could not be 
said to come into antagonism with any other views. It also further 
commended itself by requiring the assumption of no natural con- 
vuision or catastrophe, no vast or sudden upheavals or depressions, 
and no change in the thermal relations of our earth to the sun or to 
space. On the contrary, it insisted that the glacial epoch was nor- 
mally and gradually evolved from a thermal condition of the interior 
of our globe, which could scarcely be said to be any longer the sub- 
ject of controversy. 

In conclusion, this hypothesis suggests the probability that 
the other bodies belonging to our solar system have either already 
passed through a similar epoch or are destined still to encounter 
it. With the exception of the polar ice of Mars, we have hitherto 
obtained no certain glimpse into the thermal or meteorological con- 
dition of the planets, neither is the physical state of their surfaces 
accessible to our best telescopes. It is otherwise, however, with the 
moon, whose distance is not too great to prevent the visibility of 
comparatively minute details. A careful observation of the lunar 
surface for more than a year with a silvered glass reflector of Jin. 
aperture, and of good defining power, had created in the speaker's 
mind an impression that our satellite had, like its primary, also 
passed through aglacialepoch, and that several and least of thevalleys, 
rills, and streaks of the lunar surface were not improbably due to 
former glacial action. Notwithstanding the excellent definition of 
modern telescopes, it could not be expected that other than the 
most gigantic of the characteristic details of an ancient glacier bed 
would be rendered visible. Under favourable circumstances the 
terminal moraine of a glacier attains to enormous dimensions; and 
consequently, of all the marks oi a glacial valley, this would be the 
one most likely to be first perceived. T'wo such terminal moraines, 
one of them a double one, appeared to him to be traceable upon the 
moon's surface. The first was situated near the termination of that 
remarkable streak which commences near the base of Tycho, and 
passing under the south-eastern wall of Bullialdus, into the ring of 
which it appears to cut, is gradually lost after passing crater 216 
(Lubinietzky). Exactly opposite the last crater, and extending 
nearly across the streak in question, are two ridges forming the arcs of 
circles, whose centres are not coincident and whose external! curvature 
is towards the north. beyond the second ridgea talus slopes gradually 
down northwards to the general level of the lunar surface, the whole 
presenting an appearance reminding the observer of the concentric 
moraines of the Rhone glacier. ‘The ridges are visible for the whole 
period during which that portion of the moon's surface is illu- 
minated, but itis only about the third day alter the first quarter and 
at the corresponding phase of the waning moon (when the sun’s 
rays, falling nearly horizontally, throw the details of this part of the 





surface into strong relief) that these appearances suggest the explana- 
tion now offered. 

The other ridge, answering to a terminal moraine, occurs at the 
northern extremity of that magnificent valley which runs past the 
eastern a of Rheita. This ridge is nearly semicircular, and is 
considerably elevated, both above the northern termination of the 
valley and the general surface of the moon. It may be seen about 
four days after new and full moon, but the position of the observer, 
with regard to the lights and shadows, supine its appearance in the 
rays of the rising sun by far the most striking. 

With regard to the probability of former glacial, or even aqueous, 
agency on the surface of the moon, difficulties of an apparently very 
formidable character present themselves. ‘There is not only now no 
evidence whatever of the presence of water in any one of its three 
forms at the lunar surface, but, on the contrary, all seleniographic 
observations tend to prove its absence. Nevertheless, the idea of 
former aqueous agency in the moon is by no means new. It was 
entertained by Gruithuisen and others. But if water at one time 
existed on the surface of the moon, whither has it disappeared? If 
we assume, in accordance with the nebular hypothesis, that the por- 
tions of matter composing respectively the earth and the moon once 
possessed an equally elevated temperature, it almost necessarily 
follows that the moon, owing to the comparative smallness of its 
mass, would cool much more rapidly than the earth; for, while the 
volume of the moon is only about 5th, its surface is nearly 7, th 
that of the earth. , 

This cooling of the mass of the moon must, according to all 
analogy, have been attended with coutraction, which can svarcely 
be conceived as occurring without the development of a cavernous 
structure in the interior. Much of this cavernous structure would 
doubtless communicate, by means of fissures, with the surface, and 
thus there would be provided an internal receptacle for the ocean, 
from the depths of which even the burning sun of the long lunar 
day would be totally unable to dislodge more than traces of aqueous 
vapour. A globe of wax was exhibited which had been cast under 
water; it was highly cellular, and the water had been forced into 
the hollow spaces, completely filling them. Assuming the solid 
mass of the moon to contract on cooling at the same rate as granite, 
its refrigeration through only 180 deg. Fah. would create cellular 
space equal to nearly 14} millions of cubic miles, which would be 
more than sufficient to engulf the whole of the lunar ocean, suppos- 
ing it to bear the same proportion to the mass of t © moon as our 
own ocean bears to that of the earih. 

If such be the present condition of the moon, we can scarcely 
avoid the conclusion that a liquid ocean can only exist upon the 
surface of a planet so long as the latter retains a fiigh internal tem- 
perature. The moon then becomes to us « prophetic picture of the 
ultimate fate which awaits our earth, when, deprived of av external 
ocean, and of all but an annual rotation upon its axis,* it shall 
revolve round the sun an arid and lifeless wilderness—one hemi- 
sphere exposed to the perpetual glare of a cloudless sun, the other 
shrouded in eternal night. 








* Mayer has recently proved that the action of the tides tends to arrest 
the motion of the earth upon its axis. And although it has been proved 
that since the time of Hipparchus the length ef the terrestrial day has not 
increa-ed by the 1-100th part of a second, yet this fact obviously leaves un- 
touched the conclusion to which Mayer's reasoning leads, 


Armour-PLATED Suips.—The inventor of the “ Chalmers target’ 
has addressed the followiug petition to Parliament on the above 
subject:— That your petitioner, having learnt that your hon. 
House had placed funds at the disposal of the Lords of the Admi- 
ralty for the purpose of experimenting on ships of war, that a com- 
mittee had been appointed to conduct the experiments, and that 
plans from inventors and others were being received, considered, 
and tested, did, in March, 1862, submit to the Board of Admiralty 
and the Special Committee on Iron a plan for armour-plating her 
Majesty's ships; that, though many plans were tried at the public 
expense which successively failed, and though your petitioner was 
informed by the Board of Admiralty from time to time that his plan 
would be examined or considered, yet their lordships finally refused 
to try it at the expense of Government; that in October, 1862, your 
petitioner offered to furnish a target to test his plan without expense 
to Government, stating that the target should not exceed £1,650 in 
cost, and that no payment would be expected for it unless it proved 
a success to the satisfaction of the Board of Admiralty. This offer 
their lordships accepted, promising that your petitioner's target 
should have a ‘ fair trial ;’ that your petitioner's target was officially 
tried in April, 1863, and proved most successful, although it did not 
receive the ‘ fair trial’ promised, for it was subjected to a test never 
applied to any other naval armour target; that the aforesaid sum of 
£1,650 was expended on your petitioner's target, £1,250 being ex- 
peuded by the Millwall lronworks and Shipbuilding Company, and 
the balance by your petitioner: that though the Board of Admiralty 
were under no obligation to pay any portion of the said sum of 
£1,650, unless they considered the target a success, yet their lord- 
ships paid the amount expended by the Millwall Company ia full, 
but refused to pay any portion of the amount expended by your 
petitioner, merely telling him that he had uo ‘legal claim.’ Your 
petitioner further showeth that his plan was submitted in time to 
have been tested and adopted for tie Minotaur, Agincourt, and 
Northumberland frigates ; that while it would have cost £30,000 per 
ship less than the plan adopted for these ships, it would have been 
much stronger; that the plan adopted for these three ships is not 
only weaker and more expensive than that of your petitioner, 
but it is weaker and more costly than the Warrior plan; that, 
notwithstanding its well-known weakness and great cost, it is 
still applied, not in accordance with, but in direct opposition to, the 
‘ Report of the Special Committee on Iron on the trial of the Mino- 
taur target,’ and to the teachings of all the experiments conducted 
at Shoeburyness at the public expense; that such projectiies as 
failed to penetrate the Warrior target, and that of your petitioner, 
swept right through the Minotaur target with most destructive 
effect; that seven hundred pounds’ weight of metal destroyed this 
target, while three to four thousand pounds’ weight left the Warrior 
target unpenetrated and capable of further resistance, and that of 
your petitioner but little impaired; that, notwithstanding the un- 
paralleled success of your petitioner's target, and the favourable 
reports of the Special Committee on lron thereon, together with 
the manifest economy of his system, your petitioner's plan, as sub- 
mitted by himself, is still rejected, to the great detriment of her 
Majesty’s service; and, although the priucipies of his system have 
been copied, unacknowledged, in the armour recently adopted for 
the Bellerophon, the proportions have been so altered as to destroy 
its value both as regards efficiency and economy, so that this new 
armour, while weaker than that of your petitioner's, will be the 
most expensive yet adopted. Now, as your petitioner has, with the 
concurrence of the Board of Admiralty, incurred great expense in 
introducing and testing a system of naval armour, which combines 
economy, lightness, and strength in a greater degree than any other 
yet tested, but which is still rejected; and as her Majesty's ships are 
plated in opposition to the experiments at Shoeburyness, and the 
reports of the Special Committee on Lron, so that the funds voted 
by your hon. House for these experiments have ouly been instru- 
mental hitherto in impairing the strength of the armour, and 
increasing its cost (the Warrior armour adopted before being 
stronger and cheaper than the Minotaur armour adopted since the 
said experiments began). ‘I'‘herefore, your petitioner humbly prays 
that your hon. House may be pleased to take his case into your 
favourable consideration, and gravt him such relief as may accord 
with the sacrifices he has made, and the importance of the service 
he has rendered to the country, and also adopt such measures 
as, in your wisdom, may seem best calculated to remedy the 
evil that has been done in plating her Majesty's ships upon a 
weak and expensive system, and which will secure for future 
ships that system which best combines economy in cost with effi- 
ciency.” 
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JOHNSON’S LUBRICATORS, 

Tus invention, made under Johnson’s patent by Messrs. Allen, 
Harrison, and Co., of Manchester, consists of a cylindrieal vessel A 
with a tube Bin the centre, extending nearly to the cover of the 
cup, through which cover a screw valve C is introduced, with a 
seating on the top of the tube B, by which the quantity of oil or 
lubricating matter may be regulated. At the bottom of the tube B 
is another valve seating D, with a spherical valve E. The oil cup is 
filled through an opening in the cover, which is afterwards closed by 
a taper screw F, The condensed steam is ejected by means of a 
screw valve G at the bottom. It is fastened to the smoke-box by 
the lug H and nut I. The union J connects it to the steam pipe. 
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When steam is put on to start the engine, the spherical valve E is 
forced on to the seating D, and the communication between the oil 
cup and steam pipe cut off, at the same time a portion of the steam 
escapes past the spherical valve E (while raising it) into the oil cup, 
where it condenses and raises the oil to the top of the tube B. 
When the steam is shut off, the valve E falls from its seating D and 
allows the oil to be drawn into the steam pipe by the vacuum formed 
in the cylinders, thus lubricating both valves and pistons. 





BARRETT, EXALL, AND ANDREWES’ 
THRASHING MACHINES. 

Tuts invention, by Messrs. Barrett, Exall, and Andrewes, of 
leading, has for its object improvements in the arrangement and 
construction of portable and fixed and combined thrashing machines, 
and consists in the combination and arrangement of various parts 
into a machin». means of which grain, after being thrashed, may 
be dressed and finished for the market by simply passing the same 
once through a common blower. For this purpose the thrashing 
drum is arranged to work in a concave “ breasting” or gratiug, at 
the bottom of which a met! plate or board is suspended, capable of 
adjustment so as to check the grain in its passage from the thrash- 
ing drum to the * peg drum” and separators below. ‘This suspended 
adjustable plate or board also prevents the grain from being thrown 
upon the incline underneath the shakers. The revolving peg 
drum before referred to is by preference furnished with 
metal pegs or projections set at an angle to carry before them 
the “pulse” or “cavings,” so as to discharge the same at the 
back or side of the machine, whilst the grain and chaff pass through 
the holes or apertures in the breastwork or separator which sur- 
rounds the lower circumference of the * peg drum.” ‘I'he breastwork 
or separator is made of strong wood or metal supported in cast iron 
or other ends, and having holes or openings so arranged that the 
chaff and grain may readily pass through them, while the cavings 
are carried away by the pegs or projections on the peg drum and dis- 
charged from the machine. The holes or openings in the breast- 
work or separator are conically formed, the narrow part being 
uppermost, so as to check the grain from passing away with the 
cavings, and to facilitate its passage through the breastwork, the back 
part of which is movable upon joints to admit of adjustment to facili- 
tate the exit or discharge of the cavings, according to the particular 
description of grain which is for the time being thrashed by the 
machine. Above or near the back of the peg drum an adjustable 
rotary cleanser is arranged to clean or clear the pegs or projections 
op the peg drum from any cavings that may adhere thereto, such 
cavings being thrown by the cleaner on to an incline, which con- 
ducts the cavings away trom the machine. ‘This cleaner may either 
be formed asa brush fanner or otherwise. A board or shutter is 
applied to the passage for the discharge of the cavings, such shutter 
being adjustable, so as to check the cavings in \their passage out- 
wards, aud also capable of being closed to make the back part of the 
machine secure. As the grain and chaff pass through the breast- 
work or separator, it falls upon an incline, which conducts it down- 
wards to the frout of a blower or fan, the air from which carries the 
chaff up an incline, and through a discharge passage, there being an 
adjustavle board hinged to the upper part of the incline to regulate 
the width of the discharge passage as required. ‘The grain falls into 
a perforated hollow trough, which allows the seed and very light 
grain to fall through it, whilst the heavier grain is conducted along 
the trough by means of an ordinary barley aviller into a position to 
be raised by an elevator (which we prefer to be on the pneumatic 
principle) into the sack box. ‘The sack box is so arranged that any 
light grain or chaff which may have escaped from the first blower is 
readily separated from the clean grain. For this purpose a board is 
fixed at a suitable angle for the grain to fall thereon as it is delivered 
by the elevator, and in connection with this incline there isa 
movable inclined board, actuated by a rack and pinion, and on to 
and over the edge of this board the light grain and chaff are carried 
by the current of air from the elevator, the heavier grain falling 
down the incline into a box arranged to receive it. Should any of 
the best grain be carried over the adjustable incline jus: described 
with the chaff and light grain, it falls upon a second adjust- 
able incline arranged similarly to that just described, the 
light grain and chaff being carried over the upper edge of 
this second incline into a suitable receptacle arranged to receive it, 
the heavier grain falling into the box, as before described. The straw 
is caused to pass between the thrashing drum and the concave grating 
or perforated surface to the straw shakers, and thence to the straw 
rack at the end of the machine. Any grain that may have passed 
with the straw falls through between the shakers on to an incline, 
and is carried down it by means of small “cleaners” or scrapers 
fixed on the under side of the straw shakers into the breast or sepa- 
rator, these “ cleaners” by their revolving action working parallel 
with the shakers and board underneath. Longitudinal wires with 
cross bars of peculiar form are combined with the straw shakers, to 
prevent the short straws from passing away with the cavings. 

The illustration shows a longitudinal section of a thrashing 
machine, the parts being arranged and constructed according to the 
invention. A is the thrashing drum; B, the concave or breasting, 
at the bottom of which is fitted a wrought-iron plate C, so made that 
it may be adjusted from the machine for the purpose of checking the 
corn in its passage from the thrashing drum A to the peg drum D 
ou separators below, and which also prevents the corn being thrown 
upon the incline board under the shakers. The revolving peg drum 
D is fitted with iron pegs set at an angle to carry off or before them 
the pulse or “ cavings,” and discharge the same at the back or 
side of the machine, while the corn and chaff pass through the holes 
in the breastwork or separator. The construction of this breastwork 
consists of thick wood or ironwork, as shown, placed in cast-iron 
or other ends turned and fitted with holes, and so arranged that all 
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ANDREWES’ THRASHING MACHINE. 








the chaff and corn’ pass through jthem, while the “cvavings” are 
carried off by the peg drum D. ‘The lower end of each hole in 
the breastwork E is cut down or coned out, so as to check the 
corn from passing off with the “cavings,” and to facilitate the corn 
falling through the breastwork E; the back part of the breastwork 
at F is movable, so as to facilitate the exit of the “ cavings,” accord- 
ing to the kind of grain required to be thrashed. 
able “cleaner,” either made as a brush fanner or otherwise, the 
object of which is to clean the pegs from any “ cavings” that may 


shoot H. The shutter I made adjustable, so as to check the 
“cavings,” and when not at work, is closed up to make the 
back part of the machine secure. As the corn and chaff pass 
through the breastwork E on separators, they fall on the incline 
board J, and then pass in front of the blower K. The chaff 
passes outat L, where there is an adjustable board M, hinged on the 
incline board N, thence into the perforated hollow trough 0, so 
a3 to allow all the seed and very light corn to fall through, while 
the best corn is passed along into the patent corn elevator P by 
means of a revolving spindle furnished with a number of blades set 
at an jangle or otherwise, whence it passes into the sack box Rh. 


G is an adjust- | 


hang to them, and throw the same upon the “caving board” or | 


The sack box R and parts (connected therewith), as indicated by 
dotted lines, shows the manner in which the light corn and chaff 
(if any left from the first blower) is separated from the clean 
corn that falls into the sack. X is a board fixed at an angle, 
upon which the corn falls from the elevator, and attached to it and 
worked by a rack and pinion is a movable board, upon which the 
light corn and chaff passes, the best corn falling down upon the 
board X into the box R. Should any best corn be forced up the 
first sloping board X it falls over the top and upon the second board 
Y, which is fitted with a sliding board with rack and pinion, as 
above described, and the best corn falls into box R, the light corn 
and chaff passing into the box marked Z, on to the shakers T, and so 
throngh the machine again. 

The straw passes from the thrashing drum A and concave 
breastwork B to the shakers T, and thence on to the straw rack U 
at the end of the machine. Any corn that may have passed with 
the straw falls through the shakers T upon the incline board V, 
and is carried down it by means of tie small cleaners or scrapers W 
under the shakers into the breastwork or separator, these cleaners 
W in their revolving action working parallel with the shakers at 
the bottom board or incline V. 





BLAKE’S REGULATING 








Tuts invention is*by John'Blake, of Accrington. 

Fig. 1 is a vertical section” of one arrangement of an apparatus 
for reducing and regulating the pressure or quantity of steam ; Fig. 2 
a vertical section of another apparatus for the same purpose, hay- 


improved apparatus for discharging the water of condensed steam 
from cylinders, pipes, or other vessels. 

In Fig. 1, a represents a chest communicating by the pipe b with 
the boiler or other vessel which supplies the steam, in which chest 


room valve d, the rod of which has, at the bottom, the weight e, and | 
at the top a link or slot for connecting it to the lever 4, which works | 
on the fulernm g, and is jointed at the other end to the vessel | 
h, containing mercury, and moving up and down with the end 
of the lever. The vessel has an aperture at the top, through 
which is passed a stationary vertical tube i, which enters the 
mercury in the vessel, and extends upwards through the top 








of the chest, and is attached to a stationary vessel /, raised above 
the chest to any height in proportion to the reduced pressure of 
steam required, and having a tube 7 at the top open to the | 
atmosphere. The movable vessel A is supplied with a certain 
quantity of mercury, which acts as a weight on the lever f to open 
the valve, and when steam is admitted into the chest it acts on the 
surface of the mercury in the movable vessel, and forces it into the 
vertical tube i and upper stationary vessel 4, thereby decreasing the 
weight of mercury ia the movable vessel A, and allowing the weight 
e on the valve rod d to close the valve in proportion to the reduced 
pressure of steam required or quantity of steam consumed; or, 
instead of attaching the movable vessel / containing mercury to one 
end of a lever, it may be placed when desired directly above or below 
the valve, and the balance weight e attached to the end of the lever; 
or instead of the lever the movable vessel may be connected to the | 
valve by a chain guided by pulleys. 

In some cases a chamber is formed at the bottom of the chest a 
and the movable vessel A caused to work within it, in which case 
any water entering the chamber from the condensation of steam or 
otherwise will rest upon the mercury, and the steam acting upon the | 
water the effect upon the valve will be similar to that in which 
steam only comes in contact with the mercury. 

In those descriptions of reducing valves in which an india-rubber 
disc is used with a movable metal plate or piston in contact with it, | 
and actuated by the same rod or spindle which connects the disc 
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ing the improvements applied; and Fig. 3, a vertical section of the | 


there is a valve box c, provided with an equilibrium or double mush- | 


| merce complains that no American steam vesse 
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with the equilibrium valve, the patentee ‘employs, instead of the 
movable metal plate or piston, a disc spring m, Vig. 2, made by 
coiling sheet steel in a similar manner to a measuring tape or mail 
spring of a watch. The steel of which the spring is formed de- 
creases in vertical depth or thickness from the outer circumference 
to the centre, in order to allow the spring to have a greater deflection 
at the centre than it has near the outer circumference when the 
india-rubber disc is made fast ; or instead of decreasing the vertical 
depth of the spring it may in some cases be made of one depth 
throughout. 

The improved apparatus for discharging the water of condensed 
steam from cylinders, pipes, and other vessels is as follows:— 

Instead of forming the steam trap of one chamber only for admit- 
ting the different pressures of steam from which the water formed 
by condensation is to be discharged, a casting, as shown at ny F ig. 3, 
is employed, having as many chambers 0, p, as there are different 
pressures, Each chamber contains an ordinary valve and float, as at 
r, 8, and also an inlet pipe ¢, through which the water of conden ; 
steam escapes to the chamber, and an outlet pipe u for the escape 0 
the water from the chamber, and in consequence of the chambers 
being separate the pressure from one pipe does not interfere with ! 
neutralise the pressure from another pipe, aud therefore a number 0 
pipes conveying different pressures may be connected to one com- 
pound steam trap. 


Forstax axp Cotontan Jorrinas. —It is stated that a new fleet of 
iron-clads is about to be constructed by the Federal Government. 
The entire armour of each vessel, wooden and iron, will be 18in. 
thick, Gin. of it being of iron.—The New York Chamber of Com- 
ls now cross the 
Atlantic—a few only to Aspinwall, while Great Britain has the 
ocean studded with her steamers.—The Coromandel, having on 
board Colonel Patrick Stewart, Sir Charles Bright, Captain 
C. Stewart, and Dr. Esselbach, left Bombay on the 21st. inst., for 
Kurrachee, whence she will proceed to Gwadur to meet the _— 
Moore and Kirkham, with 360 miles of cable, which will be towe 
thither by the Semiramis and Zenobia. The laying of the cable 


, x a 
| westward from Gwadur towards the landing place near Cape Mus 


sendom, on the Arabian coast, will thea be commenced” 
prospectus has been issued of the British Colonial Steamship lish 
pany, with a capital of £250,000, in shares of £00, to estabdlis 


' Steamers direct from London to Quebec and Montreal. 
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Tus invention, by Captain Broadhead and G. Murdoch, R.N., 
Portsmouth, consists, first, of improvements in the construction of 
breech-loading ordnance, whereby facility in loading is obtained to- 
gether with additional security, combined with simplicity, in the 
arrangement of the breech piece. ‘lhe gun A is bored throughout 
from the muzzle to the breech, and where the bore is increased in 
circumference, and a screw thread cut therein to receive a screw 
plug or breech piece B, a quarter of a turn of which (after the charge 
isinserted) effectually closes the rear end of the gun. ‘I‘he screw 
thread on this breech piece B is removed for about one-quarter of its 
circumference on opposite sides, dividing its outer surface into four 
parts, two screwed and two plain, and channels are cut in the 
screwed chamber of the gun, so that by bringing the screwed por- 
tions of the plug or breech piece B opposite to these channeis or 
broad grooves the plug can be slid into the chamber, and then, by 
giving it a quarter of a turn, the male and female threads of the 
screwed parts will engage, and the conical end B! of the plug B will 
be forced up to the corresponding conical seating formed in the 
breech end of the gun. The plug B is formed hollow for part of its 
length to reduce its weight, and part of the vent C passes through 
the solid end thereof, so that the gun cannot be fired until the part 
C! of the vent is brought into correct position with the other part 
of the vent C, formed in the body of the gun. The plug or breech 
piece B on being withdrawn is received in a sling or cradle D, at- 
tached by hooks D' to eyes D? (or otherwise) at the rear end of the 
gun A, so that it can be allowed to descend out of the way whilst the 
wading takes place, and then be readily brought into position again 
to close up the breech. 

The second part of this invention relates to the arrangement and 
construction of gun carriages which combine the advantages of a 
pivot gun without having pivots or rings fitted in the deck or plat- 
form from which it is fired, requires no slide, and can be worked as 
= ordinary broadside or truck gun, with great facility in “ train- 

8 


Pigs. 1, 2, 3, and 4, show the means preferred in the arrangement | 


aud construction of gun carriages for the purpose of carrying out 
this part of the invention. a, a, are two cranked shafts or axes 
placed at an angle to one another, supported and turning in 
bearings a, al, fixed to the lower part of the carriage of the 
kul as shown. ‘The front cranked ends a?, a®, of these shafts or 
*xes carry a foot or pivot a%, and the cranked rear ends a‘, a’, 
(which radiate from the pivot a*), carry trucks or wheels 
«, a’, which, together with the foot or pivot a’, can be raised 


or depressed from time to time as required by means of lever arms | 


4, b, fixed on the shafts a, a, and connected to suitable ropes or 
oe b', b', as shown. When the pivot a? and wheels a, a®, are 
pressed, so as to support the gun and carriage, the gun can then 


be readily turned upon the pivot a3, so as to train the gun into any | 


ae position. c,c, are balance weights, carried by lever arms 
ae the shafts or axes a, a, to aid in lifting the pivot a* and 
ano, from off the deck or platform. d, d', are wheels upon 
pe “ 18 Carriage rests when the pivot a* and wheels a are raised, 
The Y which the gun and carriage can be run in and out of position. 
carvied wheels d', a', are carried by lever arms fixed on axes 
Fars » eee framing, so as to be capable of being raised _and 
— = y the lever arms d*, d®, fixed on their axes when required, 
a a u raised they are retained in that position by the bolts d3, d3, 
worm a : shows the screw and screw nut pinion e', actuated by a | 
pres eel on the axis e*, this being the arrangement of apparatus 
erred for elevating and depressing the muzzle of the gun. 








SUBMARINE FIRING. | 


As this subject is one that now attracts attention, we publish 


the following extracts from a record of Robert Fulton's experi- 
si— 


“Wi : . 
sant a view he instituted a number of experiments to try the 
different devs and effect of discharging cannon loaded with ball at 
this subj epths under water. He madea number of calculations on 
pr — His desire was to ascertain what resistance a ball, of ; 
With j mensions, propelled with a certain velocity, would meet | 
n passing through a body of water at a certain depth. ‘Ihe | 





| opposed to it; and that it would be extremely difficult foran enemy 
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basis he took for these calculations, and the calculations themselves, | 
mark both his ingenuity and science. He assumed that a body | 
passing through water would meet with a resistance equal to the | 
force of a column of water of the same diameter as the body moving 
with the given velocity. He then ascertained what head or weight 
of water would be required to discharge a stream of water from an | 
orifice at the foot of « perpendicular tube with the same velocity 
with which the body was supposed to be propelled. He then, by | 
the well-known rule of hydraulics, found what force or power the | 
ascertained head of water would give, and thence formed his 
estimates as to the resistance which a body projected in water would | 
meet with. 
“In this instance, as in others, he was not satisfied with arriving | 
at the information necessary for his particular purpose; but he | 
established from his calculations a rule which may, by a very brief 
and simple arithmetical process, afford all the information and 
accuracy generally necessary for practical purposes. His first | 
experiment was with a four-pounder, having the breech, and as | 
much of the gun as is usually within the sides of a vessel, in a 
water-tight box, and the muzzle stopped with a tompion. ‘The box 
and gun were then submerged 3ft. in the Hudson. The gun was 
fired by dropping a live coal through a tin tube which penetrated 
the box immediately above the vent of the gun, and rose above the 
surface of the water. ‘The ball was found to have struck the sand at 
the bottom of the river, at the distance of 41ft. from the muzzle. | 
| The gun was uninjured. 
we This experiment satisfied him that guns might be placed in a 
| 





ship below her water-line, with their muzzles in the water, without 

| any more danger of their bursting than there is when they are fired 

| iu the air. ‘his gave him the idea of arming ships with guns to be 

| fired in this way. He proposed that the muzz'e of the gun made for 
the purpose should recoil through a stuffing-box, and be followed by 
a valve, which would exclude the water when the gun was not pro- 

| truded. An elegant model on this construction is now in the pos- 

session of his family. He next tried the same piece with a pound 

| and a half of powder, and fired it by meaus of one of his water-tight | 

| locks, when it was entirely in water—3ft. below the surface, The 

| ball penetrated 11}in. into a target of pine logs which had been pre- 

| pared for the purpose, and placed beneath the water at the distance 
of 12ft. from the piece. 

“ His nextexperiment was with a columbiad, carrying a huadred- 
| pound ball, fired at the target as in the last instance. All that we 
| know is that the ball tore the target ty pieces, aud the cannon was 
| uninjured. We have not information that will enable us to give 
any further details of the experiment, but we know that Mr. Fulton 
was entirely satisfied with the result. He proposed to use cannon 
in this way by suspending them, two for instance, from the bows of 
the vessel. A single shot, as he demonstrates from a piece of large 
calibre, which should break into the side of a ship at any con- 
siderable depth beneath the water-line, must be fatal to her. And 
though the range of shot fired through water may be but a few feet, 
yet conflicting vessels, whenever they engage yard-arm and yard- | 
arm (with accounts of which our naval heroes have of late made 
us so familiar), must be so near as to give effect to a submarine 
discharge. 

“Mr. Fulton did not propose that these guns shou!d be always in 


| 


| the water, but that they should be suspended so as to be raised when 


the vessel was not in action. These plans for the submarine use of | 
cannon were submitted to one of our most distinguished naval com- | 
manders, who gave them his decided approbation. He expressed a 

strong opinion that such an attack would be fatal to any vessel 
to evade an attempt, made with sufficient re-olution, to destroy her | 
by these means.” 





Frencu Ratway ManaGement.—The French Minister of Public 
Works has issued a circular to the directors of the great French | 
railway companies, in which he announces that he has decided that | 
permanent communication shall be established between the guards 
and drivers of trains within three months. Signals at junctions are | 
also to receive attention within three months too ; every passenger | 
locomotive is to be furnished with a smoke-consuming apparatus, | 


ast | 
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THE SHAKESPEAR BRIDGE. 

We indulge a hope that the proposition which we have to make 
for a Shakespear memorial will at least possess the merits of 
originality and practicability. We beg to suggest that the new 
bridge, which is destined to supplant the old and ricketty structure 
at Blackfriars be called the Shakespear Bridge. It is scarcely 
necessary to say that good reasons may be added in favour of this 


| scheme. ‘The principal of them lies in the fact that the bridge 


will serve to connect two localities with which Shakespear himself 
was most familiar—Blackfriars and Bankside. It was in the theatre 


| that occupied the site now known as Playhouse-yard, and which is 


within a stone’s throw of the City end of the old Blackfriars Bridge, 
that many of Shakespear's plays were first performed, and where 
Burbage, the celebrated tragedian of the time, with Shakespear 
himself, played with much success. The Globe Theatre subse- 
quently built in consequence of the triumphs achieved at the Black- 
friars temple of the drama, stood, as everybody knows, in Bankside, 
and within a gunshot of the Surrey end of the same bridge. In this 
establishment, again, were the plays of the great dramatist performed, 
and upon its boards did he himself, as is well authenticated, strut 
and fret his hour, to the edification of his audience. It is certain 
that, had Blackfriars Bridge existed in Shakespear's days, Shakes- 
pear himself—probably in company with Burbage and Ben Jonson 
—would have frequently been a passenger over it, instead of en- 
countering, as be often did, the perils of * Paul's Ferry.” 

Blackfriars and Bankside are therefore identified with Shakes~ 
pear, and it would, we think, be a glorious and a graceful thing to 
name the bridge which is destined to unite those classic grounds 
after the Great Bard who made them classic. Another reason for 
so christening the intended structure is that its birth will date from 
this, the tercentenary of Shakespear's birth-day. The temporary 
erection for sustaining the traffic during the removal of the materials 
of the ancient bridge is nearly completed, and we know with what 
rapidity the demolition and reconstruction of buildings are effected 
in these times. In the hands of a Cubitt there is no doubt that 
speed and solidity of workmansbip will be found closely allied, aud 
at any rate the commencement of the new bridge will date from 
184. 

The City will do itself great honour, as we are disposed to think, 
by at least entertaining our project, and we do not think for a 
moment that the Legislature would offer any impediment to its 
adoption. Details might be worked out afterwards, As, for example, 
a Shukesperian character might readily be given to the work in the 
style of its ornamentation. On the pediments at either end 


lof the bridge groups of figures in bronze or marble might 


be placed, illustrative of the great creations of the Shakesperian 
mind, and which would give scope to our artists’ skill. In many 
other respects advantage might be taken of circumstances, and room 
found for the conversion of the bridge into a true Shakesperian 
memorial. It is only necessary to say further that the cost of the 
realisation of our plan would not be greater than will be that of the 
bridge as at present designed. ‘'he public would thus obtain a mag- 
nificent monument to the greatest writer our country has seen—a 
monument which would be at once beautiful, utilitarian, costless, 
and, from its site, appropriate to the fullest extent.—Building 
News. 


Sream Enotnes anp Macuinery.—It is gratifying to find that the 
demand for British steam engines and machinery is well maintained 
abroad. ‘To illustrate this we have been at some pains in compiling 
the annexed table of exports :—~ 


Year. Steam Engines. Other Machinery. Total. 
1854 .. .. £566,768 .. .. £1,3864,0902 .. 6 £1,930,860 
1855 . 883,370 .. «. 1,350,796 .. .. 2,243,166 


1,897,386 


+e ee «© 2,716,455 
2,814,420 .. a 


1856 és 819,067 .. 





1857 1,069,249 .. os 3,88 4,669 
BBS oo op 1,007,278 .. ec 2,502,074 .. o 3,599,352 
1859 «. ce 973,340 .. ee SIT SEL cc co ‘ 1,301 
1860 oo «. 1,238,353 2. oe 599,488 .. 3,837, 821 
1861.6 oe 1,258,164 «se os 2,955,506 .. os 4,214,670 
38G2 oe oe 1,624,576 .. o- 2,407,707 1. oe 4,092,673 
1863. 586,155 .. ee 2,778,863 4. 4 365,025 
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THE DYNAMICAL THEORY OF HEAT. 
(Concluded from page 113.) 


Now, during the first two operations, work was done by the steam 
on the piston, during the last two work was done against the steam ; 
on the whole, the work done by the steam exceeds that done upon 
it, since evidently the temperature of the contents, for any position 
of the piston in its ascent, was greater than for the same position in 
the descent, except at the initial and final positions, where it is the 
same. Hence the pressure was also greater at each stage in the 
ascent than at the corresponding stage in the descent, from which 
the theorem is evident. 

Hence, on the whole, a certain amount of work has been com- 
municated by the motion of the piston to external bodies; and, 
the contents of the cylinder having been exactly restored to their 
primitive condition, we are entitled to regard this work as due 
to the caloric employed in the process. This we see was taken from 
A aud wholly transferred to B. It thus appears that caloric does 
work by being let down from a higher to alower temperature ; and 
the reader may easily see that if we knew the laws which connect 
the pressure of saturated steam, and the amount of caloric it contains, 
with its volumeand temperature, it would be possible toapply arigorous 
calculation to tne various processes of the cycle above explained, and 
to express by formul# the amount of work gained on the whole in 
the series of operations, in terms of the temperatures (S and T) of 
the boiler and condenser of a steam engine, and the whole amount 
of caloric which passes from one to the other, 

We wish to avoid formule as far as possible, and shall not 
give any here; since, although the above process is exceedingly 
ingenious and important, it is to a considerable extent vitiated 
by the assumption of the materiality of heat which is made 
throughout. To show this it is only necessary to consider the 
secoud operation, where work is supposed to be done by the con- 
tents of the cylinder expanding without loss or gain of caloric, a 
supposition that our present knowledge of the nature of heat shows 
to be incorrect. But it is quite easy, as we shall soon see, to make 
the necessary corrections in accordance with the true theory of 
heat; and it is but bare justice to acknowledge that Carnot him- 
self was by no means satistied with the caloric hypothesis, and 
insinuates, as we have already seen, more than a mere suspicion of 
its correctuess. 

But we owe Carnot much more than this, as we proceed to show ; 
and we shall defer to a later portion of our article an examination of 
the curious particulars in which his results for the steam—or air— 
engine differ from those now received. 

If we carefully examine the above cycle of operations we easily 
see that they are reversible, i.e., that the transference of the given 
amount of caloric back again from B to A, by performing the same 
Operations in the opposite order, requires that we expend on the 
piston, on the whole, as much work as was gained during the direct 
operations. This most important idea is due also to Carnot, and 
from it he deduces lis test of a perfect engine, or one which yields 
from the transference of a given quantity of caloric from one body 
to another (each bein: at a given temperature) the greatest possible 
amount of work. And the test is simply that the cycle of operations 
must be reversible. 

To prove it we nee! 1 ly consider that, if a heat engine M could 
be made to give more | y transferring a given amount of caloric 
from A to B, than a reversible engine N does, we may set M and N 
to work in combination, M driven by the transfer of heat, and in 
turn driving N, which is employed to restore the heat to its source. 
The compound.system would thus in each cycle produce an amount 
of work equal to the excess of that done by M over that expended 
on N, without on the whole any transference of heat, which is of 
course absurd. 

The remarkable consequences deduced by Thomson, by a com- 
bination of the methods and results of Fourier and Carnot, with 
reference to the dissipation of heat, and the final transformations of 
all forms of energy, though properly belonging to this part of the 
development of our subject, are left to a future page, so that we 
may keep as closely as possible to the chronological order, in pre- 
senting the most important additions to the science. 

A little before the publication of Carnot’s work, a second method 
of procuring work from beat was discovered by Seebeck. It con- 
sists in the production of electricity by the action of heat on 
heterogeneous conducting matter, and the employment of the 
current to drive an electro-magnetic engine. It is not alluded to by 
Carnot ; and it will tend greatly to the simplicity of this explanatory 
narrative if we defer to a second article the consideration of the 
other physical agents which the grand principle of conservation of 
energy has shown to be so intimately related to heat. We shall, 
therefore, contine ourselves as strictly as possible to the relation 
between heat and mechanical effect, which is, however, only one 
branch of the dynamical theory. 





For nearly twenty years after the appearance of Carnot’s treatise 
little appears to have been dove with reference to the theory of 
heat. Clapeyron, in 1834, recalled attention to Carnot’s reasoning, 
and usefully applied the principle of Watt's diagram of energy to 
the geometrical exhibition of the different quantities involved in the 
cycle of operations by which work is derived from heat by the 
temporary changes it produces in the volume or molecular state of 
bodies, 

Then there appeared, almost simultaneously, a group of four or 
five speculators or experimenters whose relative claims have been 
since pressed, in some cases, with considerable violence. ‘The work 
of one of these, Rebenstein, we have not seen; that of another, 
Colding, is in Danish. Of the others, Seguin and Mayer, it seems 
not very difficult to estimate the claims so far as the discovery 
either of the true theory, or the mechanical equivalent, of heat is 
concerned. Seguin in 1839, and Mayer in 1842, gave as values of 
the mechanical equivalent, the first 363 kilogrammetres, or in terms 
of the ordinary British units 66 foot-pounds; the second the 
almost identical numbers 365 or 663. It is curious also to observe 
that the methods employed were almost identical; that of Séguin 
being founded on the principle that the work given out by any body 
dilating, and thereby losing heat, is the equivalent of the heat 
lost ; while that of Mayer is, that the heat developed by compression 
is the equivalent of the work expended in compressing the body. 
Neither makes the slightest limitation as to the nature of the sub- 
stance to be experimented on; both their statements are perfectly 
general, aud, we may add, not only inaccurate, but (with certain 
exceptions) not even roughly approximate. Mayer professes to 
found his process on a species of metaphysical reasoning as to the 
indestructibility of force ; we have already shown what value is to 
be attached to speculations of this nature. Besides, Mayer gives, as 
an analogy to the compression of a body and the consequent pro- 
duction of heat, the fall of a stone to the earth or the impact of a 
number of gravitating masses and the consequent heating of all. 
This, we need scarcely say, is simple nonsense. His hypothesis 
might possibly have been a law of nature, but it never could have 
had avy analogy with the gravitation case he compares it to. 

But what it most concerns us to note here is, that Carnot’s funda- 
mental principle is entirely ignored by both, viz., that no deduction 
whatever can be made as to the relation between heat and mechani- 
cal effect, when the body operating or operated upon is in different 
states at the beginning and end of the experiment. Take, for 
instance, the second operation in the cycle of Carnot as above 
explained. 

‘The numerical data requisite for the application of either of these 
erroneous methods were known at the time for only one or two 
bodies, and, even for these, very inaccurately. So that it is not at 
all remarkable that the equivalents above given are far from exact. 
Séguin worked with steam, Mayer with air. It happens that this 
paucity of data led Mayer to choose a substance which Joule after- 
wards showed was capable of giving, even with the erroneous 
hypothesis, a result not far from the truth; but, even if Mayer had 
in 1842 possessed accurate data, and therefore been lucky enough to 
obtain an approximate result instead of a very inexact one, his de- 
termination could never have been called more than a happy guess 
founded upon a total neglect of correct reasoning. When we hear, 
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as has lately been our lot, that Mayer is the author of the Dynamical 
Theory of Heat, and that he deduced in 1842, by a simple calcula- 
tion, as accurate a value of the dynamical equivalent as Joule 
arrived at in 1819, after seven years of laborious experiment, we 
wonder whether language has any meaning to those who thus 
abuse it. Mayer enunciated and applied a false principle, and got a 
widely erroneous result, which was improved, not by himself, but 
by Joule, years afterwards; when, after finding the true result by 
a legitimate process. he proved that Mayer ought to havo got a good 
approximation, and set to work to find the requisite experimental 
ata. 

Merely premising that much of Joule’s work has reference to the 
general theory of conservation of energy, aud that his first determi- 
nations of the dynamical equivalent of heat were obtained by means 
of the magneto-electric machine, we shall in accordance with the 
definite object we have proposed to ourselves in the present article, 
confine our present notice of his investigations to those strictly 
bearing on the immediate relation between heat and mechanical 
effect. 

His earliest published experiments of this class are described in 
the appendix to a paper published in 1843 in the “ Philosophical 
Magazine,” as it had not the singular misfortune of being rejected by 
the Royal Society. The valuable discoveries contained in this paper 
do not properly belong to our present subject, but will be carefully 
considered in our second article. In the appendix, however, there 
is described an experimental method of directly determining the 
mechanical equivalent of heat, so simple, and yet so effective, as to 
deserve careful consideration. It consisted simply in working up 
and down iu a closed cylinder, filled with water, a piston formed of 
a number of capillary tubes bound together, so as to constitute a 
mass with visible pores. The friction of the water when forced to 
pass through these tubes of course developed heat, which, as well 
as the work employed in moving the piston, was carefully measured. 
It is very remarkable, that from the series of experiments agreeing 
well with one another, which were made with this simple apparatus, 
Joule deduced as the dynamical equivalent of heat 

770 foot-pounds, 
differing by only about a quarter per cent. from the results of his 
subsequent and far more elaborate determinations. The close 
agreement of the results of successive trials was quite sufficient to 
justify him in publishing this as, in all probability, a very close 
approximation to the desired value of the equivalent. 

Before leaving this part of our sfibject we shall complete the 
enumeration of the results of Joule’s direct experiments for the 
determination of the mechanical equivalent, as they are certainly 
superior in accuracy to those of any other experimenter, 

Repeating, in 1845 and 1847, his experiments on the friction of 
water—but now by means of a horizontal paddle, turned by the 
descent of known weights—he obtaiued results gradually converg- 
ing, as in each successive set of experiments extraneous causes of 
error were more completely avoided or allowed for. The value of 
the equivalent deduced in 1847 from a great number of experiments 
with water was 781°5 foot-pounds, and with sperm oil, 782°1. In 
the paper of 1845 we find his first speculations as to the absolute 
zero of temperature, or the temperature of a body absolutely 
deprived of heat. The most interesting of his results are, that the 
absolute zero of temperature is 480 deg. Fah. below the freezing 
poiut of water, and that a pound of water at 60 deg. Fah. possesses, 
in virtue of its heat, mechanical energy to the enormous amount of 
415,000 foot-pouuds. Changes have since been shown to be 
necessary in these numbers, but they are comparatively unim- 
portant. And it must be regarded as one of the most extraordinary 
results of physical science that a pound of water at ordinary tempe- 
rature contains heat capable (if it could be applied) of raising it to 
a height of 80 miles. 

Finally, in 1849, Joule published the results of his latest and 
most elaborate experiments, of which, after what we have already 
said, we need ouly give the results :— 

From friction of Water, 
Mercury, 
Cast Lron, 


772°692 foot-pounds. 
774-083 
‘i ” 774:987 - 

The conclusions of this valuable paper, after all allowance is 
made for slight but inevitable losses of energy, by sound and 
other vibrations, are thus given :— 

“1st, The quantity of heat produced by the friction of bodies, 
whether solid or liquid, is always proportional to the quantity of 
work expended, 

“2nd, ‘ihe quantity of heat capable of increasing the temperature 
of a pound of water (weighrd in vacuo, and taken at between 55 deg 
and 60 deg.) by 1 deg. Fah., requires for its evolution the expendi- 
ture of a mechanical force represented by the fall of 772 lb. through 
the space of one foot.” 

It is only necessary to observe, that the determination is for 
the value of gravity at Manchester, and must of course be 
diminished for higher, and increased for lower latitudes, according 
to a well-known law. 

As no one has pretended to rival in accuracy the experiments 
of Joule above-mentioned, and as his celebrated result of 1843, so 
very close to the truth, preceded all other sound attempts at the 
determination of the mechanical equivalent of heat, we may pass 
over the results of direct methods employed by other observers, 
with the remark that they agree more or less perfectly with those 
of Joule. 

We now come to the consideration of the method suggested by 
Séguin and Mayer, with which Joule seems to have occupied him- 
self experimentally in 1844. We shall briefly describe his experi- 
ments, though not in the order in which they were made, this 
change being required for the continuity of our article. Joule com- 
pressed air to twenty atmospheres or so in a strong vessel, which 
was afterwards screwed to another previously exhausted. A very 
perfect stop-cock prevented all passage of air from one to the other 
uutil it was desired. The whole was placed in a vessel of water, 
which was stirred to bring it to a uniform temperature. On open- 
ing the stop-cock, theair rushed from the first vessel to the second, 
so that in a short time the pressure was the same in both. On 
measuring the temperature of the surrounding water again, no 
change was perceptible, at least after the proper corrections, deter- 
mined by separate experiments, had been made for the amount of 
heat produced by the stirring, &c., during the operation. This is a 
most important result, as we shall show immediately, though itis as 
well to say at once that it is not absolutely exact, as is shown by 
subsequent experiments capable of even greater accuracy than that 
just described. The condensed air has been allowed to expand 
without doing work on external bodies, and though its volume 
has been greatly increased, no heat has been lost, though 
we might have imagined such would be the case. From 
this we are entitled to conclude, that the heat developed 
by compressing a gas is (to the amount of approximation already 
nientioned) the equivalent of the mechanical effect expended in the 
compression, aud thus that Séguin's and Mayer’s unwarranted 
assumption is very nearly true for air. Why, then, was Mayer's 
value of the mechanical equivalent so erroneous? Simply because 
the direct determination of the specific heat of air is an exceedingly 
difficult and delicate operation, and had been only very roughly 
effected before 1842. Rankine and Thomson first theoretically 
assigned the true value, founding their calculations on Joule’s 
experimental results from the friction of fluids. Joule, by a direct 
process, obtained a closely accordant value ; and finally Regnault, 
also by direct experiment, obtained exactly the number predicted 
from theory. 

What actually took place in Joule’s experiment was, the air in 
the first vessel, suddenly expanding, produced mechanical effect in 
forcing a portion of its mass with great velocity into the second 
vessel; this it did at the expense of its storm of energy in the form 
of heat. Thus the first vessel was cooled to a certain extent. The 
air rushing into the second vessel produced, by friction against the 
connecting tube and the sides of the vessel, and amongst its own 
particles, a development of heat. Thus the second vessel was heated. 
But it is obvious that we are not at liberty (without experimental 
proof) to assume that the loss of heat in the first vessel will be ex- 
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actly, or even nearly, equal to the gain in the second. But as ex- 
periment has shown them to be almost equal, either the heat pro- 
duced by condensing air, or the cold produced by its expansion from 
a condensed state, may legitimately be taken as one of the data for 
a determination of the mechanical equivalent. The last cited paper 
of Joule’s contains five sets of careful experiments made for this 
purpose by one or other of these methods. The extreme results are 
823 and 760 foot-pounds respectively; the mean of the last three 
sets, chosen as the most likely to be correct. giving the number 
798 foot-pounds—only about 3} per cent. too great. 

It may now be asked, Does the dynamical theory of heat necessi- 
tate any serious change in the important results deduced by Carnot 
from the caloric hypothesis? This question was answered with 
greater or less detail in 1849, 1850, and 1851 respectively, by 
Rankine, Clausius, and W. Thomson. F 

Rankine’s treatment of the subject is based on what he calls the 
hypothesis of Molecular Vortices. He considers the motions of 
which we know heat to consist to be of the nature of vortices 
eddies in the ether atmospheres which he imagines to surround, in a 
condensed state, each particle of matter. From this he has deduced 
many useful results, but the theory itself, though skilfully developed 
can scarcely be considered as a very probable representation of the 
actual thermal motions in bodie 

Clausius also, while adapting successfully Carnot’s method to the 
true fundamental propositions in thermo-dynamics, has somewhat 
confused his reasoning (instead of simplifying it) by introducing at 
once as a bypothesis Mayer’s unwarrantable assumption, so far as 
regards the development of heat by the compression of a gas. In 
this he was, no doubt, justified by Joule’s experiments last 
mentioned, but he missed in consequence some valuable results 
which, though discoverable in permanent gases, become especially 
prominent in liquefiable gases, such as sulphurous acid and carbonic 
acid; but it is to be observed to his credit that he does not assume 
any such extension of the hypothesis to solids and liquids as was 
contemplated by Mayer. 

One of the most valuable of the results thus deduced by Rankine 
and Clausius is as follows:—If saturated steam at any high tem- 
perature is allowed to expand, pressing out a piston, in a vessel 
impervious to heat, it cools so ag to keep always at the temperature 
of saturation; and, besides, a portion of it liquefies. ‘This result 
appears at first sight inconsistent with the paradoxical experiment 
lony known, that high-pressure steam escaping into the air through 
a small orifice does not scald the hand, or even the face, of a person 
exposed to it; while, on the contrary, low-pressure steam inflicts 
fearful burns. W. Thomson has explained the difficulty thus:— 
The steam rushing through the orifice produces mechanical effect, 
immediately wasted in fluid friction, and consequently reconverted 
into heat, from which, by Regnault’s numerical data, it follows that 
the issuing steam (in thecaseof the high-pressure, but not of the low- 
pressure, boiler) must be over 212 deg. Fal. in temperature, and dry. 
Clausius has objected to this explanation, but has, we believe, been 
satisfactorily answered. 

In its new form, the theory of motive power of heat is based upon 
the two following propositions: the first of which, though really 
announced by Davy, was only definitely received in science in con- 
sequence of Joule’s experiments; the second is the axiom of Carnot 
(«lready given, with its demonstration on the caloric theory), as 
adapted by Clausius to the dynamical theory. 

I, When equal quantities of mechanical effect are produced by 
any means whatever from purely thermal sources, or lost in purely 
thermal effects, equal quantities of heat are put out of existence, or 
are generated, 

Il. If an engine be such that, when it is worked backwards, 
the physical and mechanical agencies in every part of its mo- 
tions are all reversed, it produces as much mechanical effect as 
can be produced by any thermo-dynamic engine, with the same 
temperatures of source and refrigerator, from a given quantity of 
heat. 

In order to prove the second proposition, we must consider in 
what respect Carnot’s proof has become inapplicable, and we find it 
to be this: we have no right now to assume, as he did that ina 
complete cycle of operations in which his fundamental condition 
is satisfied (¢.e., the medium brought exactly to its primitive state) 
as much heat has been given out to the refrigerator as has been 
absorbed from tle source ; because the first of our new propcsitions 
shows that this is only true when the medium has had as much 
work done upon it as it has exerted on external bodies. Clausius 
proved the proposition in 1850, by a process strictly analogous to 
that of Carnot already given; but based on the additional axiom, 
that “it is impossible for a self acting machine, unaided by any 
external agency, to convey heat from one body to another at a 
higher temperature.” Thomson, from one of whose papers* we have 
taken this notice, gives the above not very evident axiom, in the 
more convincing form: “It is impossible, by meaus of inanimate 
material agency, to derive mechanical effect fro.a any portion of 
matter by cuvling it below the temperature of the coldest of the 
surrounding objects.” 

Carnot showed that, on his principles, the amount of work 
done by transference of a given amount of heat increased inde- 
finitely with the increasing difference of temperatures of the 
source and refrigerator; and of course it follows from this that 
the air-engine, in which a much greater range of temperature 
may be employed with safety than in the steam-engine, should 
be the more effective of the two. The introduction of the true 
theory leaves this result unaffected except in degree ; in fact it shows 
that the work to be derived from a given amount of beat leaving the 
source increases indeed wita the excess of temperature of the source 
over the reservoir ; but, far from increasing indetinitely as Carnot’s 
theory showed, it has as a superior limit, which it never reaches, the 
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mechanical equivalent of the heat which leaves the source. In 
fact the ratio of the beat taken into that ejected is that of 
the absolute temperature of the source to the absolute 


temperate of the refrigerator.t ‘Thus, in the most favourable 
circumstances, the steam engine, and even the air engine, are 
exceedingly imperfect ; giviug at most ouly about oue-tenth of the 
mechanical equivalent of the heat spent. ‘Lhe theory of what have 
been called caloric engines, where ether, or chloroform, or some 
such easily vaporised liquid is used in connection with air or steam 
to utilise as much as possible of the applied heat, has been given by 
various investigators, including those last mentioued, but it appears 
that in practice the method has vot realised the anticipations of its 
proposers. ; : 

A most remarkable result of the application of Carnot’s reasoniny 
was given by J. homson in 184%. From this reasonivg 1 ls 
obviously demonstrable, as shown by W. Thomson, that water at the 
freezing point may, Without any expenditure of work on th + whole, 
be converted into ice by a mechanical process. For a mass of water 
retains the temperature of ireeziug unchanged, until it is all cou 
verted into ice, and according to Carnot’s, and even to the dynaml- 
cal, theory, no work is required to make heat pass from one body to 
anvther at the same temperature. J. ‘homson, seeing that this 
result, if correct, involved the possibility of producing work from 
nothing (since water expands with great force in the act of freezing) 
was led, by carefully scrutinising the assumptions on which It 
depended, to find chat all were correct with the possible exception 
of the temperature at which water freezes ; which he then showed 
must depend, as the boiling point had long been known to do, upon 
the pressure ; and he showed that the freezing point of water must be 
lower by 0°0135 deg. Fab. for each additional atmosphere of pressure. 
This very curious theoretical deduction was verified to its numericat 
details, by means of (Erstedt's Piezometer, by W. Thomson). 
Hopkins and Bunsen have since verified, experimentally, that, 14 
cases where bodies contract on solidifying, as is the case with 
sulphur, wax, Xc., the melting point is raised by increase of pres- 
sure. . 5 
The complete theory of all such cases was, however, previously 
given by W. Thomson in his (already cited) paper of 1801 on the 
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Dynamical Theory of Heat. Without encumbering himself with, or 
limiting the generality of his results by, any hypothesis, he applies 











127 


than it received from it—a perfectly satisfactory explanation. This The work of M. Verdet consists of two lectures delivered in 1862 
theory has since been greatly extended by Stewart, Kirchof. and | to the Chemical Society of Paris, and is evidently intended for an 


the fundamental propositions of the dynamical theory (already | Dela Provostaye, who have independently arrived at the conclusion | audience already well acquainted with the fundamental principles of 
given) to all bodies, and deduces many very curious and important | that the radiating power of a body for any definite ray of heat is | natural philosophy. Like all the works of the most distinguished of 


results regarding the specific heats of all substances ; with special 
conclusions agreeing with those of Rankine and Clausius for 
“ perfect” gases, and for mixtures of portions of a body in different 
states, but at the same temperature, as ice and water, or water and 
saturated steam. Among these we may mention the following :— 
When asubstance contracts as its temperature rises (as is the case, 


for instance, with water between its freezing point and its point of | 


maximum density), its temperature will be lowered by a sudden 
compression. In two most valuable experimental papers Joule, * 
Thomson’s formule are completely verified (within the limits of 
experimental error) for substances of the most dissimilar qualities. 
One very curious result is afforded by india-rubber, which, when 
suddenly extended, becomes warm ; and, in agreeing with Thomson’s 
conclusions, is found, when stretched by a constant weight, to con- 
tract on being heated, and to raise the weight. 

We have several times alluded to the fact, that the amount of 
heat developed by the compression of air is only approximately 
equal to the equivalent of the work expended in compressing it, 
although in Joule’s experiment of 1844 it appeared to be exactly 
equal to it. There is, as before observed, no @ priori reason for the 
existence of any such proportionality, for it is quite conceivable 
that a gas might exist in which the whole work expended in com- 
pressing it is employed in overcoming repulsive forces among its 
particles, and would therefore be wholly stored up as mechanical 

wer in the compressed gas, without any change of temperature 
whatever. That heat, nearly equivalent to the work expended in 
compression, is actually developed, shows us that the mutual mole- 
cular forces amongst particles of a gas are exceedingly small, and that 
the pressure of a gas is due almost entirely to the “repulsive 
motion” of Davy. Clausius, Maxwell, and others, have lately made 
some very beautiful investigations into the laws of gaseous pressure, 
diffusion, &c., on the supposition that a gas consists of free elastic 
particles, exerting no molecular action on each other, but moving 
ia straight lines with immense velocity, until they impinge on each 
other or on the sides of a containing vessel, when they rebound 
according to the known of laws of impact of spheres. The time has 
hardly yet come, however, in which much is to be expected from 
such hypotheses ; we are as yet almost completely ignorant of the 
ultimate structure of the molecules or particles of matter. 

A method of experimentally discovering, with very great 
accuracy, the relation between the heat produced and the work 
spent in the compression of a gas, was suggested by Thomson in 
1851, ¢ and employed with some modifications in a series of experi- 
ments, which he has since carried on in conjunc ion with Joule, 
and whose results have been from time to time published in the 
Philosophical ‘Transactions during the last ten years, with the title 
Thermal Effects of Fluids in Motion. The principle of this method 
is excessively simple; it consists merely in forcing the gas to be 
experimented on through a porous plug, and observing its tempera- 
ture on each side of the plug. These temperatures should (theo- 
retically) be exactly equal if the heat developed by compression is 
equal to the work expended, and not unless. By this process it is 
found that no gas perfectly satisfies the criterion ; and, as we might 
expect, the liquefiable gases are those which most diverge from it. 
By means of a suflicient series of such experiments, carried on at 
different temperatures and pressures, complete theoretical data for a 
gas-engine have been obtained; and the extensive and valuable 
experiments of Regnault (with additions, as to the density of steam 
at high pressures, supplied by Joule and Thomson) have furnished 
corresponding data for the steam engine; so that the theoretical 
treatment of these important instruments is now at all events 
approximately complete. But it is no part of our plan to enter into 
details of application. 

As already mentioned, we have tried to keep to the direct relation 
between heat and mechanical effect, leaving to another occasion the 
far more extensive results which have been arrived at with reference 
to indirect relations; and we have refrained from entering upon 
the consideration of the relations which have been proved to exist 

tween heat and all other forms of energy. What we have given 
is almost entirely confined to the subject of the thermo-elastic pro- 
perties of liquids and gases. W. Thomson { has published an 
extremely general investigation of the laws of this subject, in- 
cluding crystalline solids; but to give a satisfactory account of it 
would lead us into details and difficulties far too great for any but a 
very small class of readers. 

There remains, however, one interesting portion of our subject 
which, though having most important bearings upon the subject of 
energy and its distribution through the universe, is in part a branch 
of Thermo-dynamics. ‘This is the consideration, already alluded 
to of the dissipation of energy. § But iu accordance with our plan, 
we shall only consider it at present as regards heat and mechanical 
effect. In the first place, heat in a conducting body tends to a state 
of dissipation or diffusion, never to a concentration at one or more 

laces. This is a direct consequence of the laws discovered by 
ourier for the motion of heat in a solid. Their mathematical 
expressions point also to the fact that a uniform distribution of 
eat, or a distribution tending to become uniform, must have arisen 

from some primitive distribution of heat of a kind not capable of 

ing produced by known laws from any previous distribution. 
When Carnot’s method, as adapted to the dynamical theory of heat 
by Clausius, was applied by Thomson to the transformations of 
heat into work, and work into heat, it led him to the following 
amongst other propositions. 

When heat is created by a reversible process, there is also 
transference, from a cold body to a hot one, of a quantity of heat, 
bearing to that created a definite ratio depending on the tempera- 
tures of the two bodies. 

When neat is created by an unreversible process (such as friction) 
there is a dissipation of energy, 2nda full restoration of it to its 


equal to its absorbing power for the same. Light and radiant heat | French scientific men, it is clear and distinct almost to a fault ; the 
| being only different forms of the same phenomenon, we may (with | author has evidently not only read deeply, but carefully arranged 
Melloni) speak of tbe colours of different kinds of radiant heat, and | his ideas, before writing his lectures ; and the consequence is the 
| then the analogy with corresponding phenomena in the case of | production of a little treatise, brief but comprehensive, in which 
| light becomes at once evident. A very curious example of the | every sentence has its meaning and its definite bearing on the 
| truth of this proposition, noticed by Stewart, is furnished by heat- | development of the subject. We shall not consider the mathemati- 
ing to whiteness a willow-pattern plate, and looking at it in the | cal developments which are interspersed through the text, and 
dark, when we see instead of a dark pattern on a white ground, | which occur freely in the notes, further than to remark that they 
a white pattern on a dark ground; those parts which, when the | show how extensive is the author's acquaintance with all that 
plate is cold, appear dark, do so in consequence of their absorb- | has been done in the extension of the theory. Nor do we profess 
ing the incident light more freely than the white parts, and | at present to review even the popular portion in all its details, 
when heated to whiteness, they appear bright because they radiate | because M. Verdet has considered in his lectures, not merely the 
better. Kirchhof derived from his investigation, and verified by | direct relation between heat and mechanical effect, to which our 
conclusive experiments, the explanation of the physical cause of the | article has been limited, but has included in his comprehensive 
dark lines iu the solar spectrum, which had, however, been pre- | sketch the indirect developments of heat from work by the interven- 
| viously suggested by Stokes. The very amazing results which | tion of electrical currents, &c., and has, in fact, treated of the 
Kirchhof and others have recently arrived at by the application of | whole theory of energy. ‘To some of his remarks on this subject 
this principle, must be familiar to many of our readers, so that we | we may take exception in our next article ; but so far as our pre- 
have the Jess hesitation in passing over this beautiful part of our | sent subject is concerned, we consider that M. Verdet has on 
subject with so brief a notice. the whole fairly represented its history, and that he has put it 
Leslie’s result, that a body, such as coloured glass, is heated by | before his readers in an extremely clear and impressive form, 
absorbing light, has recently received a most interesting extension | More could hardly bo said of an essay which does not in any way 
from the discovery by Stokes* of the physical cause of certain | pretend to novelty. Since a critic can hardly be supposed to have 
curious phenomena observed by Brewster and Herschel, in | dove his work properly unless he find sowe fault, we are tempted to 
solutions of quinine and certain kinds of flour-spar, from the | express our opinion that M. Verdet would have done wisely in de 
latter of which the phenomena have been called by the general | voting much less space to the consideration of Hirn’s errors as to 
name fluorescence. ‘The physical fact was simply this, that these | the actual amount of heat put out of existence in the working of a 
and other bodies, especially the green colouring matter of leaves | steam engine. Not that we object to the introduction of the results, 
and “canary” glass coloured with oxide of uranium, radiate as | but there appears to be no necessity for such an elaborate refutation 
light instead of heat, part of the light which they absorb. This is, | of conclusions kuown to be wrong, especially as M. Verdet tells 
properly speaking, identical with Leslie's result, because the light | us that Hirn bas renounced his erroneous opinions, 
radiated is lower in the scale than that absorbed, and is in general As to the history of the science, we are astonished that M, Verdet 
most freely produced from light so high in the scale as to be | should say of Mayer's method of determining the equivalent of heat 
invisible to the eye (just as very shrill sounds, such as the chirp of | that it is “ parfaitement exacte quant au principe!” We have 
the cricket, are inaudible to many ears). The most important appli- | already shown that this idea is untenable, Besidis, we can hardly 
cation of this discovery has been to the rencering visible these reconcile this statement of M. Verdet's with the last clause of the 
invisible rays, and thus studying through a wider range of refrangi- following sentence, which occurs in the very next page of his work, 
bility the radiations from any source, Unfortunately, the principle | with reference to Joule, “C'est tases experiences de 1845, sur les effots 
of dissipation forbids us to anticipate any similar method of study- | calorifiques de la dilatation et de la compression des gaz qu'il apparte- 
ing radiant heat by changing it into light, so that here we are | pait dedonnerdroit decité dans la science aux idées nouvelles; cesont 
literally obliged to grope in the dark for our results, The pheno- | ges expériences sur le frottement qui ont donné de léquivalent 
mena of phosphorescence, when not traceable to chemical combina- mécanique de la chaleur la premitre détermination digne de con- 
tion, evidently belong to the same class with those of fluorescence, | fiance; ce sont ses vucs sur la constitution des gaz qui ont donné le 
and have been recently studied with great care by Becquerel, who premier, et jusqu’ici le seul exemple dune explication compléte d'un 
has obtained many remarkable results. phénomeéne dont la théorie fait prévoir les lois sans en indiquer le 
We shall now, taking for grauted the dynamical theory of heat, | jpecanisme.” Nothing could be more candid than this, nor could 
consider very briefly the explanations which it furnishes of many | yore have possibly been expected, as M. Verdet has evidently 
important phenomena, not alluded to in the preceding semi- | overlooked Joule’s friction result of 1843, which was unfortunately 
historical sketch, because their explanation is very evident as soon | only mentioned, in few words and with details, in an 
as the true theory has been found. appendix to a paper devoted to « totally different class of experi- 
Thus, for instance, heat of combination, as it is called, is | pnts, In our second article we shall recur to M. Verdet’s very 
obviously now to be explained as arising from the mechanical | jyter sting lectures. 
effect of the force of chemical affinity — whatever may be the Dr. Tyndall's volume contains a series of lectures delivered in 
nature and origin of that force—just as a stone falling to the | the Royal Institution in London, which of course are much more 
ground under the action of the earth’s attraction generates heat by popular in form thau those of M. Verdet. We wish we could 
the impact. From this explanation also follow as obvious truths, | ¢ajl them as clear and definite, Unfortunately they are de- 
the laws of this subject experimentally arrived at by Andrews, | ficient in the precise qualities which the French philosopher 
Hess, and others; of which one, viz., that the cold produced possesses so completely. Grandiloquence, especially when rising 
in the decomposition of a compound is exactly equal to the heat | almost to the style of the modern sensational school of fiction- 
produced by the combination of its elements,—may be taken as an | writers, is not adapted even to popular science; true scientific 
instance, language is ever calm and diznified, and we fear the worst when we 
When a salt is deposited in crystals from a supersaturated | hear of magnetic needles moving as if “inspired by a sudden affec- 
solution, we have, in general, evolution of heat; formerly this was | tion” for the audience, medals “strack dead by the excitement 
attributed to the latent heat of solution; it is now easily seen to be of the magnet,” and other catastrophes too numerous to mention. 
like ordinary latent heat, dependent on the change of relative | [y ayother sense, also, the language employed is bad; it is am 
position of the molecules involved. The contrary effect is of course biguous, and this is utterly indefen-ible in a scientific work, Ex 
produced when a salt is dissolved, and even when two crystalline amples of such ambiguity can be quoted almost without number, 
solids, as ice and salt, liquify in the act of combining. Hence the | py we shall confine ourselves to one or two of the most important. 
justice of the popular outcry against the common process of destroy- Thus, the words “force,” “strength,” and “energy” are some- 
ing ice on the pavements by sprinkling salt upon it; as, though the | tines used as antagonistic, and anon assynonymous terms. Energy, 
ice is melted, a great additional lowering of temperaturezis pro- again, is confounded with “moving force,” which has a perfectly de- 
duced. Hence also the effect of the combinations called “freezing {iy jte meaning in no way related to energy. In collisions, we are told, 
mixtures,” which are of many kinds ; from the simplest, such as the | «tie heat generated increases as the square of the velocity.” ‘This is 
solution of nitrate of ammonia in water, to the most complex, such | g palpable mistake, evidently arising from the confusion in the 
as the mixture of solid carbonic acid and ether in vacuo. author's mind of the phrase A varies as B (or is proportional to B) 
As was cursorily noticed at the commencement of this article, the | with the very different one, A increases as B (ie., the rate of change 
so-called latent heat probably depends upon molecular arrangement; | of 4 js proportional tw B). Again, what can be the meaning of such 
the heat, which is lost to the thermometer, disappears in producing, | 4 seytence as this:—“ Let me now pass from the sun t» something 
or is transformed into, the work of tearing asunder the particles of | g)se—in fact, to the opposite pole of nature”? Or this:—" As we 
a solid or liquid, and placing them in the positions of less relative proceed light will gradually appear, and irradiate retrospectively our 
constraint which they occupy in a liquid or a vapour respectively. present gloom ”"! “Jt is needless to collect further examples of this 
It is conceivable, however, that it also may be motion, but of a | Qonstant perversion of the common meanings not only of scientific 
kind not tending to diffusion. But it is too early to speculate, with | jy eyen of popular words. 
any prospect of useful results on such a subject. | With the exception of these blemishes, and of other more 
The heat of the sun, and the internal heat of the earth—both of | corious faults which we shall presently consider, the volume, so far 
which, by the principle of dissipation, are now far less than they | ag jt yo s, is creditable enough. Many experimental novelties, well 
were ages ago—are to be traced almost entirely to their origin in the | guited to the lecture-room, are carefully described; aud, on the 
original distribution of matter through space, at creation, and the | wile, the work is calculated to prove exceedingly interesting even 
subsequent transformation into heat of the energy with which the | ¢ the scientitic reader. But we look in vain through its pages 
various portions which compose the sun or a planet impinged on | f4. go much as a mere mention of Carnot; and, beyoud a 
each other in meeting. few casual remarks about the disappearance of heat in the 
But for the complete consideration of such immense and important | production of mechanical effect, there is nothing to give the 
transformations we must refer to our second article, where they will | peader even a hint that the laws which regulate the production 
be found to flow naturally from the known laws of transformation | of work from beat are now as well known and as capable of 
and transference of energy. being popularised as anything in Natural Philosophy. That 
Reviewing, for a moment, the path we have so far pursued, We | yadiaut heat and light are identical, and that there are mauy peculi- 
may recapitulate briefly the details most important, in a historical | g-ities in their radiation and absorption by matter, which require 
point of view, of the development (uot the applications) of the | 4) j\,y patient experiment for their discovery, was known long ago; 
science. And we find them to be these:— and though the new results obtained by the author are curious, and in 








Primitive condition is impossible. 

From these it follows that avy restoration of mechanical effect, 
from the state of heat, requires the using of more heat than the | 
equivalent of the work obtained, this surplus going into a colder | 

dy. We make no further comment on this at present, but in our 
complementary article it will form a most important feature. 

We have, as yct, said nothing of radiant heat, of which the 
Caloristic idea seems to have been exactly analogous to the 
Corpuscular Theory of Light. Davy coolly speculates on the com- 
binations of light and oxygen, in the very paper in which he 
destroyed the notion of the materiality of heat! The first really 
extensive, and on the whole trustworthy, experiments on radiant 
eat are those of Leslie, but we need not trouble ourselves with his | 
theoretical speculations. ‘I'he experiments of Forbes and Melloni | 


showed so complete a resemblance between the laws of reflection, | of Carnot’s methods to the true theory; with Joule’s experimental 


refraction, polarisation, absorption, &c., of light and radiaut heat, 
that no doubt could remain as to their identity. And as light had, 
chiefly by the theoretical and experimental investigations of Young 
and Fresnel, been shown to consist in the undulations of some 
highly elastic medium pervading all space, it followed that radiant 
heat also is motion and not matter. Radiant heat differs from light 


Ist.—Newton’s grand general statement of the laws of trans- | come cases even startling, they can scarcely, even if completely veri- 
ference of mechanical energy from one body or system to another. fied by other experimenters, claim anything like the comparative 
2ud.—Davy’s proof that heat is # form of energy subject to these | yaiue which bas been assigned them in this work, to the exclusion of 
lowe. : so much that is of vital importance. 
Thiré, Rumford’s close approximation to a measure of the But the dissipation of energy is not even alluded to; and many 
mechanical equivalent. other remarkable branches of the subject, due as much to the mathe- 
4th.—Fourier’s great work on one form of dissipation of energy. | matician as to the € xperimenter, are alike ignored ; though, iu a 
5th.—Carnot’s fundamental principle, and his cycles of opera-| volume with such a title as this, they might be expected to 
- have found acorner. They can be made intelligible to any educated 
6th.—Joule’s exact determination of the mechanical equivalent of | peader, and ought to have a place in every work, especially a 
heat, and the general reception of the true theory in consequence of | py itis work, in which the subject is treated with any detail. 
his experiments. But what we most object to in Dr. Tyndall's volume is his 
7th.—The adaptation by Clausius and Rankine, and subsequently | o..oneous history of the development of the subject. His errors 
with greater generality and freedom from hypothesis, by Thomson, | j,, tis way are numerous and great. Thus he says: “Dr, Mayer 
enunciated the exact relation between heat and work, giving the 
number which is now known as the ‘mechanical equivalent of 
heat.’ ”"—(I'he italics are our own.) Compare this with the facts 
as recorded above; first as to the value of Mayer's statements, 
and second as to the number which Mayer did give. Again, 
“Mr. Thomson sugyested that the stretched India-rubber might 
shorten” when heated. We cannot fancy that any one would 


verification of Thomson’s general results. 

8th.—Thomson’s theory of dissipation. 

As regards the true theory of the connection of heat with 
mechanical effect, this list contains all the most important direct 
steps, nearly in chronological order; but it is to be remembered that 
experimental investigation, mainly due to Joule, has indissolubly 


soll an Steve note does from a shrill one, or as the Atlantic | connected by laws of equivalence all forms of energy, including consider this a fair representation of a prediction mathema- 
ufers from the ripple on a lake. Light was shown by Leslie | even such mysterious forms as are observed in electro-chemistry and | ti .4jj)y deduced, without hypothesis, as a result necessarily 


to heat bodies which absorb it, and on this principle he coustructed 
his photometer. 


The law of exchanges, as it was called by Prevost, w ho first | occasion, an account of the one grand law of natural philosophy— 
enunciated it, explained what was erroneously called the radiation | the conservation of energy. 


of cold, ie, that a piece of ice brought near the bulb of a thermo- 


moter eocled it, with other more complex but perfectly analogous | matter has been of necessity omitted, but we are not couscious of 
xperimental results, He considered that all bodies radiate heat, having left unnoticed any direct step of real consequence to the 


electro-maguetism ; and that a complete account of the dynamical 


ra - following from known facts. The beautiful reasoning of J. 
theory of heat necessarily involves,what we propose to giveon another - 


Thomson, about the lowering of the freezing-point of water 
by pressure, is introduced in such a manner that any unin- 
- of : . , | structed reader would faucy Dr. Tyndall had the chief merit, 
In the brief sketch we have given, a vast amount of valuable Messrs. Hopkins aud Fairbairn a secondary position, and Thomson 
merely the credit of making a happy guess, in the establishment of 
this most important result. For the credit of British science, we 


ut the more the higher is their temperature, so that, in the simple | geyelopment of the true theory of heat. Where the results of - : > snag 

‘ : - Tyndall will, when a secoud edition of his really 
case above mentioned, the thermometer gave more heat to the ice early capetnents were sufficiently accurate, we have not alluded to ah lglg oy called for, pay some attention to the by no 
a means microscopic faults which it possesses in such rich profusion. 
orE.—Since the above was put in type we have seen in the 
ilosophical Magazine,” (Jan. 1864) a brief account of the work of 
Colding. So far as this enables us to judge, he appears to have 


= some Thermo-dynamic Properties of Solids,” and “ On the Thermal | 
cts of Compressing Fluids.”—Phil. Trans. 1859. | 
t Trans, R.S.E. t Quarterly Math. Journal, 1857 


§ “On a Universal Tendency in Nature to the Dissipation of Mechanical | — 
-" By W. Thomson. Proc, B.S.E. 1852, and Phil, Mag. 1852, 1. | 





subsequent more perfect ones; and many curious, but not very im- 
portant, points have not been mentioned. The details of such a N 
history as this would fill volumes. “ [x 





* © On the Change of the Refrangibility of Light.”—Phil. Trans. 1852. 
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been led by a species of metaphysical reasoning to the idea of the 
conservation of energy; but, unlike other speculators, to have 
appealed to experiment before publishing his views. ‘The value (350 
kilogrammeétres) of the equivalent of heat which he thus obtained 
in 1843 from friction experiments, is not much more accurate than 
that deduced from Rumford’s data,—and is not to be compared with 
Joule’s of the same year. Still Colding evidently went to work in 
the right way, and deserves an amount of credit to which Séguin 
and Mayer have no claim. | 


CRAIG’S PREPARING TRON PLATES FOR 
SHIPBUILDING. 

Tuese improvements, by H. G. Craig, of Passage West, near 
Cork, relate, first, to multiple drilling and countersinking mechanism, 
whereby a number of holes may be drilled at regulated distances 
apart, and countersunk without moving the plate, as is required 
when using the mechanism hitherto adopted and used for the purposes 
aforesaid, or by one operation ; and, when required, the mechanism 
may be used for countersinking without drilling, or drilling 
without countersinking. This machinery consists of a shaft 
which may be wormed along its entire length, or wormed at 
intervals, or have a worm or worms keyed thereon or other- 
wise secured thereto, which worm shaft acts on corresponding 
worms on the shafts or rods of the drills, or of the countersinkers, 
or of both. Upon the worm shaft being set in motion by driving 
gear, the drilling and countersinking (either or both of them) will 
be effected. In order to regulate the distances of the one from the 
other the drill holding-down plate D, is spaced or marked into inches 
and parts of inches, or use is made of regulating gearing or tem- 
plates, and by a movable or travelling table the iron or metal is 
brought up under or withdrawn from the drilling and countersink- 
ing tools, or either of them, if used alone. The pressure on the 
drills is communicated from above or below by means of hydraulic 
screw, rack, or other mechanism. 

The machinery also comprises arrangements of mechanism 
for shearing and planing the iron or metal plate. ‘These ar- 
rangements cousist of rotating cutter discs, between which the plate 
is brought by a travelling table. A tool or cutter may be fixed ina 
compound or self-acting or fixed rest on the edge or side of the ma- 
chine for placing the edges of the cut plate. When desired, punching 
could be effected by arrangements consisting of a travelling table 
movable by meaus of gearing with adjustable stops giving an 
intermittent action, sv that the plate may be brought under the 
punches at given times and regulated distances, and these arrange- 
ments may, if desired, be applied to ordinary punching machines. 
‘These machines may be put in motion by steam or other power; 
and although the course of operation with one plate only is men- 
tioned, the same will apply to more than one plate, if desired. 

Fig. 1, front or longitudinal elevation of the drilling and counter- 
sinking arrangements; Fig. 2, isa plan; Vig. 3, cross section. 

A is the shaft for working the drills, such shaft being shown as 
wormed throughout nearly its entire length; this shaft to be set in 
motion by the bevel gearing shown acted upon by the drum 
with driving strap, as in analogous arrangements of mechanism. B 
are the socket frames for the mandril or drill sterv; these socket 
frames for the drill consist of flat pieces, having projecting there- 
from the collar 1, through which the check nut and screw check 
nut pass, by which the stem 1? is secured in position for work, be- 
neath which the stem of the drill is keyed or secured to the worm 
wheel ©, which is in front of and takes into the wormed shaft A, 
which passes along between the worm wheels C and the holding 
plate D. Bis a projecting collar beneath the worm wheel; 
another collar through which the stem of the drill passes ; 
the drill socket; I, the drill, which may have a countersink 
on the upper part of the drill, which drill and countersink 
may be secured in said socket by screw or spring, or otherwise ; 
G are the sliding bolts fitting into the slots or grooves H of the 
holding plate D; Ithe movable table for bringing the work to the 
Crills. By taking out the bolts G aud placing thedrill frames wider 
apart, the regulating will be effected. K, the plungers or hydraulic 
rams beneath the table ; L, L, sector racks of the parallel movement 
fixed to the table and taking into upright racks M, M, which are 
lixed to’ the sole plate. 


Coat IN THE Preven Navy.—In 1862 and 1868, as in the pre- 
ceding year, the consumption of combustible in the French imperial 
navy was exclusively made good by French coal. The depots of 
the navy abroad were also supplied with Fvench coal with the ex- 
ception of some cargoes taken in England for the Mexican expedi- 
tion, because the French ports were not at the time able to effect 
transports to Vera Cruz under normal conditions. The committee 
of French coal owners indulges in warm congratulations on a result 
which has been achieved in the face of prejudices involved by the 
fact that the first engines placed in French ships of war were sup- 
dlied by English builders, who stood out stoutly for Cardiff and 

Newcastle combustible. ‘he preference for Welsh and Neweastle 
coal established itself also in the French ports, so that besides Cardiff 
and Newcastle coal the existence of combustible adapted for maritime 
purposes was scarcely admitted. So strong was the conviction enter- 
tained on this subject, that what the committee styles the mono- 
mania for English coal extended also to the commercial marine 
industrial consumers, and the towns adjacent to the government 
ports. These ideas were not shared by the industrials who consumed 
the coal of the Loire, the Saone-et-Loire, &c., who attained with that 
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coal quite as effective results as 
the English secured with theirs, 
and who consequently asked 
themselves whether, when in 
metallurgical works, forexample, 
French coal responded to all the 
exigencies of the most difficult 
fabrications, it could not also be 
be used in heating the boilers of 
the ships of the imperial navy. 
But prejudice opposed them dog- 
gedly, and it was only when the 
government of thesecond empire 
was enabled to adopt a bold and 
vigorous policy that their ideas 
made any progress. The Minis- 
ters of Marine appointed by 
Napoleon III. constructed ships 
of war without English assist- 
ance, and have ever since fur- 
nished hints to their former 
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instructors. The question then 
arose whether it was rot a pity 





that such fine ships should be 
dependent upon a foreign power 
for their coal; and the navy was 
accordingly instructed to make 
careful and minute experiments 
with French coal, with a view 
to its adeption in place of Eng- 
lish. The result has been that 
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gineers of the French imperial 

marine have employed only French coal, without any diminu- ; 
tion in the confidence entertained in the efficiency of the | 
service. The results attained by the trials iustituted by the | 
French Admiralty have also produced another advantage to 

French coal proprietors ; they have shown that France possesses coal | 
as powerful in caloric as that of Cardiff, and as prompt in action as | 
that of Newcastle.—Colliery Guardian. 

Tue Wetsu Coat anv Iron TRapEs.—The Newport correspon- 

dence of the Colliery Guardian states that activity is to be witnessed 

on all sides in connection with the iron trade, aud there is no lack 

of employment at the works. The downward tendency of Scotch 

pig leads many to believe that the price of iron has reached its cul- | 
minating point, and that if quotations can be kept at the present 

mark for any length of time, it will be quite as much as the iron- | 
masters may expect. Certainly orders have not come in since the | 
commencement of the year with that rapidity that some desired and 
expected; but, on the other hand, Welsh makers have been well 
placed for specifications for two or three months back, and, therefore | 
it would be useless to offer them orders with any prospect of imme- 
diate delivery. The spring of the year is generally considered the | 
period for giving out extensive orders for both home and foreign 

account, and there is no reason to think that 1864 will be different to | 
any previous year in this respect. This and other circumstances, 
together with the several advances given to the men, lead one to 
believe that there will be no difficulty in maintaining prices at least 
for months to come, unless the complications on the Continent and 
elsewhere assume a far graver aspect as regards this country than is 
the case now. The house and steam coal trades are in about the 
same state as reported last week, the coal merchants’ books being full 
of orders, and a large business doing. It was feared that the colliers, 
led on by interested agitators, would become unmanageable, and that 
the masters, in order to protect themselves from the continual en- 
croachments made, would be obliged to make a stand against the 
unreasonable demands of the men. Within the last few days, how- 
ever, matters have become a little more favourable, and it is evident 
that the colliers are beginning to reflect that they have almost gone 
too far in “their repeated applications, and that they may have to 
suffer for it in the end. The Tredegar section of the Merthyr, 
Tredegar, and Abergavenny Railway will be opened in a few days, 
and the iron and coal interest of Ebbw Vale, Tredegar, Beaufort, and 
the immediate neighbourhood will be considerably benefited by the 
increased railway facilities thus provided.—T he Cardiff correspoudent 
of the Colliery Guardian states that the labour question is the alle 
important one of the moment as far as the staple trades of th- 
district are concerned, and it cannot be denied that it creates a 
good deal of uneasiness among those who have large investments 
at stake. As has been the case on several occasions during the 
last twenty years, the workmen will have to suffor again for 
throwing such obstructions in the regular course of trade, and 
then they will regret the unwarrantable steps taken to incon- 
venience their employers. The example of the hands engaged at 
Messrs. Brown, Lenox, and Co.'s chain works, Pontypridd, deserves 
notice, as it proves what masters will do when properly appealed 





to. An application was respectfully made on the part of the | 
workmen for an increase of wages, the amount of the rise being | 
| 


entirely left to the discretion of the managing partner, Mr. 
Lenox, who, seeing the good feeling of the men, at once promised 
au increase of 12} per cent., or 2s. 6d. in the pound. 
have any regard for their future interests, they would do well to 
imitate this example. The exports for the month of January clearly 
show what difficulties the masters have to contend with, for although 
there is an excellent demand, yet the shipments over sea were less 
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than in several previous months. In the iron trade there is 
a large business doing, and the works are in full employ. 
Pretty nearly all the makers are now engaged on orders at 
the full list rates, and what one may term a fair profit is 
being realised on the make. Many parties run away with the idea 
that the rise to the men only is the additional cost of iron at present, 
as compared with what was the case twelve months ago, while they 
forget that every article used in the manufacture, such as coal, coke, 
ore, &c., have advanced iv value, and consequently there is a 
material difference in the cost. As already stated, the ironmasters 
are making fair returns on their enormous capital, but their profits 
are not too large, especially when the years of depression they have 
had to pass through are taken into consideration. ‘The traffic on 
the local railways is gradually ivcreasing, owing to the large 
quantity of every description of minerals carried over the lines, and 
the general improvement in trade. The directors of the Mwyndy 
Iron Ore Company (Limited) contemplate erecting several blast 
furnaces on their property at Llantrissant, in order to more fully 
develope the iron ore deposits of the estate. Owing to the activity in 
the iron trade a large quantity of ore has been raised of late, and 
higher prices have been realised. 

THe Future or Mitrorp Haven.—We are glad to know, from 
reliable sources, that the scheme which we have so long advocated 
for the development of Milford Haven is about to be carried out. 
company has been formed to raise £220,000, the sum requisite to 
make the necessary locks, floating basin, graving docks, wharfage, 
jetty, piers, &c. ; and its prospects look promising. If it succeeds, 
Milford will be one of the most important ports in the kingdom in 
future years, The net work of railways from the vast colliery tields, 
and the chief towns of Wales, are all connected with it, as are also 
London and the north. Very shortly Manchester, too, will be 
joined by a direct through route. Besides these conveniences, and 
those now projected, the natural advantages of the place are extra- 
ordinary. Vessels can sail inwards or outwards whatever the state 
of the tide may be, aud in almost any weather; nor has the haven 
avy bar. The ordinary dangers and expenses of channel and river 
pilotage are unknown. The route to America from this port 18 
118 miles shorter than that from Liverpool, and 175 miles shorter 
than that from Southampton.—Cambria Daily Leader. 

Earzy Ririep OrpNance.—Several of the posts on the quay at 
Peel, used for the mooring of the vessels in the harbour, were old 
iron guns, which had at one time formed a portion of the guns 
formerly mounted on Peel Castle. It appears that, in consequence 
of reports receutly made by some visitors to Peel, inquiries were 
set ou foot at the instance of the authorities at the War-ollice, relative 
to these guns, the result of which was that they were inspected by 
competent persons, and reported as being the earliest specimens ol 
rifle cannon known to exist. A correspondence between the War- 
office, the Secretary of State, and his Excellency the Lieutenant- 
Governor ensued, which resulted in the determination of her 
Majesty’s Government to have the guns taken up from their — 
on Peel Quay, and to be forwarded to and placed in the Roya 
Arsenal at Woolwich, as among the most rare and early specimens 
of rifled ordnance known. ‘Ihe schooner Cestrian, of Chester, 
arrived on Tuesday last, direct from London, from which port she 
sailed on the 12th ult., having on board eight guns (uuserviceable, 
but otherwise in good order), to be placed as mooring posts on the 

ig : : 2 ich we follow- 
quay, instead of the eight old rifled ones, which were on the fol: 
ing day taken up, in order to be forwarded to that great nations 
repository of curiosities connected wlth naval and military ordnance 
at Woolwich. We understand that the Secretary of State has con- 
sented that two of them shall be retained in the is!and. 
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TO CORRESPONDENTS. 


Notice.—A SprcraAL Epition of THE ENGINEER is 
lished for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 
*,° Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each, 

J. R. (South Shields).— Thanks. 

T, R. H.—Your suggestion shall not be forgotten. 

J. W. (Leeds).— We are unable to give you the required address. 

J.J. B.—The larger proportion of the American lines are single. 

J. W. C.— We do not recommend the machines of particular makers. 

SuBSCRIBER.— The books would not be likely to be of much service to you. 

R. M. K.— Zhe maximum resistance on your air pump will be say 14 lb. per 
square inch besides friction. With cylinders worked by 30 lb. steam, l4in. 
diameter should suffice for both pumps. 

J. B.--Weare aware of the merits of Spiegeleisen, but we hardly under- 
stood for what purpose your first note was sent. There is no occasion to 
recommend particular brands of that wetal. 


DOWNTON’S PUMPS. 
(To the Editor of the Engineer.) 

Sir,—In glancing over the communications in last week’s ENGINEER, I 
notice an inquiry in reference to Downton’s ship pumps, and their general 
use in the Royal Navy. 

As 1 have had my full share of annoyance with them in the merchant 
service, I, for one—and I know a good many more besides—will be glad to 
see a satisfactory reply to the inquiry in question. 

1 have latterly sailed with a pump on board from Hartlepool, and which 
has never cost me one moment’s trouble or uneasiness, and that while it 
is doing a great deal more than Downton’s, combining a powerful fire 
engine with an efficient ship’s pump, it is at once so strong and simple 
that any man on board could put it right if it required it. I have trespassed 
thus far on your patience, but have thought it right to bring this before 
the notice of )our correspondent and others who, like myself, have been so 
woefully disappointed with faulty pamps in our hour of trial. J. BR. 

Dublin Bay, February 18, 1864. 

PROTECTION OF IRON SHIPS. 
To the Editor of the Engineer. 

Sir,—Your correspondent at Saffron Waldon, in his letter in this day's 
FExouwerer, marks his preference for that which he believes to be Mr. 
Grantham’s plan for applying a timber sheathing to the bottoms of iron 
ships, to that mentioned by myself, Mr. Grantham’s being, ** to make the 
ribs of the vessel to hold the wood.” 

I have been much of the same opinion, but that can only be done 
upon a vessel especially constructed for the purpose ; mine could 
applied to a ship already built. 

To make the projecting T part and parcel of the ship’s rib, would not 
only insure greater strength to it, but it wouldalso materially strengthen 
the rib itself. Still as those solid projections wou'd rise at specified distances 
from each other, in parallel lines, from the keel to the bends,! the plates 
forming the bottom must be placed between them, by which the break- 
joint principle at present observed would be lost, and with it much of the 
longitudinal strength afforded by that mode of application. However, this 
is a question for wiser and more experienced heads than mine to decide 
upon. It is, however, a question that merits their attention. 

February 20th, 1864. C. H. B. 
MEETINGS NEXT WEEK. 

InsTITUTION Or CiviL ENGingEeRS.—Tuesday, March Ist, at 8 p.m., re- 
newed discussion upon Mr. Sopwith’s paper on ‘* The Mont Cenis Tunnel.” 

Society oF AnTs.—( Wednesday, 8 p.m.}=“‘ On the Verification of Olive 
Oil, by means of its Cohesion Figure.” By Charles Tomlinson, Esq., 
Lecturer on Science at King’s College School, 

RoyaL Unitep Service Institution.—Monday, at 8.30, “ Armour or 
Iron-clad Ships—their Advantages and Defects,” by Captain Jasper H 
Selwyn, R.N. Lecture at three o’clock, Friday, March 4th, Lieut. Arthur 
H. Gilmore, R.N., ‘‘ The Application of Electric Telegraphy to the Steering 
and General Management of a Man-of-War.” Cept. H. f. McKillop, R.N., 
“Flexible Cofferdams for Cleaning and Repairing Ships afloat.” The 
thirty-third anniversary meeting will be held in the lecture theatre of the 
Insticution on Saturday, March 5th; the chair will be taken by 
Lieut.-Gen. the Hon. Sir Edward Cust, K.C.H., at two o’clock precisely. 

Inventors’ InstiITUTZ. — Thursday, March 3, “On Iron-clads — their 
Advantages and Defects,” by Capt. C. J. Selwyn, R.N. 





Tue ENGINEER can be had, by order, from any newsagent in town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Halj-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
TuEB ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four ines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill. All 
single advertisements from the country iust be accompanied by stamps in 
payment. 
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THE PATENT QUESTION. 

THE general tendency of recent discussion upon the 
system of granting patents for invention has been unmis- 
takably adverse to its continuance. A few years ago, when 
the question of the justice and policy of patents had not 
been raised, they were generally admitted to be both just 
and necessary. There are but few, however, who have any 
immediate interest in patents, and when the cry is once 
raised that they are inconvenient and opposed to the spirit 
of modern institutions, there are many, therefore, who are 
not indisposed to join in decrying them. Were it possible 
that any number of men of influence should unite in de- 
nouncing the tenure of land as an unjust monopoly, by a 
few, of what might be regarded as the common inheritance 
of all, the ery would, no doubt, be taken up by a wide 
and needy class of landless people. We believe the grow- 
ing disposition to abolish patents--and those so disposed 
are becoming every day more numerous—to arise from a 
popular ignorance of what invention really is, and of how 
inventions are brought to maturity. Science has been so 
popularised of late that the unthinking multitude have 
been led to suppose that the greatest inventions are hardly 
more than neat solutions of so many riddles; that every 
invention of value to society is but the result of an easy 
and matter-of-course application of a primary idea. Now, 
if it were really the case that a mere idea—an expressed 
principle or formula, could alone constitute a great inven- 
tion, it might be that neither justice nor public policy 
would require that the first person to state this idea, prin- 
ciple, or formula, should be rewarded with a monopoly of 
its application. But men who merely throw out new 
mechanical ideas are not inventors in the true sense of the 
term. The men who are for ever writing to the mechanical 
Journals, or even taking out patents without ever intending 
to work them, do not, as a class, deserve protection for 
their ideas, indeed their ideas are generally too crude 
to be of any value. ‘Those, too, who know anything 
of the introduction of inventions, know full well that 
they are only rarely, if ever, adopted upon a mere 
statement of the leading idea. Let us suppose that the 


electric telegraph, or that of the Bessemer process, had | placed under some kind of Government supervision, as is 
been circumstantially described in a book or newspaper | the case in almost all other countries. Much as we may 
before either invention had been introduced into successful | dislike to extend Government interference to the various 
practice. More than nine-tenths of those who read the | pursuits of industry and trade, experience is constantly 
description would, even if they could follow it intelligibly, | teaching us that one of the most important functions of all 
fail to comprehend the merit of the invention, and of the | Governments is to protect mankind from themselves. We 
rest none, perhaps, would consider that they were justified , have almost positive evidence that every one of the fifty 
in incurring the uncertain expense of testing the sound- | boiler explosions which took place last year within the 
| ness of the description. If, too, the inventor chose to keep | United Kingdom was preventible. Several, if not nearly 
his invention secret he could not, in most cases, work it all, of these exploded boilers were actually discovered to 
| out with any prospect of deriving benefit from it. Unless | have been in a defective condition, and we know 
he was already a large manufacturer, or otherwise in a | that nearly every class of defects in steam boilers may be 
| position to retain a virtual monopoly of the invention after | and are discovered upon timely and proper inspection. We 
(its publication, he could only expect to ruin himself | have the evidence, too, afforded by the experience of the 
by incurring any considerable expense in introducing it. | Manchester Boiler Association, with upwards of 1,400 
‘Lhe completion of even what may appear as the simplest | boilers under its care. ‘These are all carefully examined at 
inventions generally requires a long time and a large ex- | intervals, and an explosion only seldom, if ever, happens 
penditure of capital. If, as soon as time and money have | among them. ‘The system of what may be called voluntary 
secured something like perfection in a new machine or | inspection would be altogether preferable to Government 
process, all the world is free to step in and possess them- | supervision if the former were generally, or, rather, 
selves of it, all prospect of recovering the original outlay is | universally adopted. But, unfortunately, the larger pro- 
gone. Whoever will reflect upon the circumstances under | portion of the number of the employers of steam power will 
which new inventions are commonly introduced must see | not voluntarily submit their boilers to inspection. And it 
that, but for a limited monopoly on the part of the inventors, | is precisely among this class of individuals that we find 
most of the great inventions of modern times would have | the neglect which results in boiler explosions. While we 
lain dormant for years after the times when they were | have active Parliamentary interference with smoky chim- 
actually introduced. It is indispensable that a control of | neys, alkali works, and fireworks factories, and while the 
an invention be given for a certain period to the inventor, | users of road locomotives are being very sharply looked 
just as the custody of a child is lawfully vested in the parent, | after, it dces seem no more than consistent to take some 
else in the one case as in the other the infant would run | public precautions against boiler explosions. Indisputable 
great risk of abandonment. The child in most cases doubt- | as are the advantages of the voluntary system of inspection 
less would be cherished through natural affection, but the | it will never spread among that large mass of chronic care- 
new-born invention would more commonly be left to perish, | lessness which abounds in every community. 

Apart from all considerations of what is due to inventors | ‘The engineer to the Manchester Boiler Association is 
themselves the patent system is capable of a strong | doing good service by collecting and tabulating the par- 
defence on the ground of its general advantage by making | ticulars of nearly all, if not all, the boilers which explode 
it to the interest of some one to push new inventions into | in the kingdom. ‘These reports disclose a vast amount of 
use. Without this interest the best invention spreads only | carelessness on the part of those whose boilers explode, 
very slowly. There are none who prefer change except | inasmuch as, in most cases, the plates recovered from the 
upon a convincing demonstration of substancial good to be | wreck show corrosion or other injury due to neglect, Mr, 
derived from it. It is extraordinary what an amount of | Fletcher, in his annual report, mentions that as much 
application, influence, and persuasion is necessary to get | importance is attached by some to the position of the initial 
any new thing, however good, fairly established. Was rupture of a boiler, with reference to the water line, he has 
not the fish joint as good for railways in 1847 as in 1864 ? | collected particulars which show that, in most cases of the 
Yet its use spread only slowly even under the forcing of an | boilers which exploded last year, the first rupture clearly 
influential company. In the same way we might point to | took place below the water-line. In but few, however, of 
the greater number of modern inventions of established | these explosions was the boiler shattered to pieces, as if by 
value. A patentee, or the assignees of a patent, is willing | gunpowder, and it is chiefly in explosions of this kind 
to incur the heavy cost of getting it to work where he | that, according to a strong probability, the steam finds a 
can see the prospect of a reasonable return for his | sudden escape from over a considerable body of heated 
money ; and often in this way thousands of pounds| water. In the case of many boilers the crack of a 
are launched hopefully upon the sea of speculation, in the | defective bottom plate, by permitting the escape of a con- 
belief that, when the merits of the invention are acknow- | siderable quantity of highly heated water, ready to throw 
ledged, much more than the whole outlay will be recovered. | off steam of considerable pressure, would often be sufficient, 
To pretend that such a prospect would exist, in the | by the mere elasticity of the steam thus suddenly formed 
majority of cases, if every one were free to turn to account | along a considerable extent of the under surface of the 
in their own way any invention which had once been | boiler, to account for its displacement, and even its pro- 
brought to a successful stage, would be idle. In the case | jection bodily into the air. In many cases this is the mode 
of most inventions they may, when their success is once | in which explosion takes place. But a boiler, in thus 
assured, be as well worked by one person as another, | being forced out of its seat by simple steam pressure from 
Only the control of vast capital and a superior business | hot water escaping through a considerable rent, is as likely 
organisation would enableeven the inventor to appropriate | to be thrown suddenly over soas to bring the rent into what, 
the larger part of the trade arising out of an invention. for the moment, may have become free steam space in the 

The greatest advantage which the patent system confers | boiler. In this case, although the rent may have originally 
upon society may be considered, therefore, as the strong | taken place at the bottom of the water space, it thus 
encouragement which it gives to capital to work in- | becomes an outlet for the free steam, and the consequences 
ventions, It may be that inventors cannot help in- | of the sudden removal of pressure from the remaining mass 
venting any more than hens can help laying eggs, | of heated water are now well understood. In all cases of 
but that kind of scheming which represents the original | boiler explosions, however instantaneous they may be prac- 
action of the brain in conceiving an idea, goes but | tically, there is every probability that four or five con- 
a little way without the idea be carefully and labo- | secutive steps are taken. ‘These it is evidently impossible 
riously veritied by actual and costly trial—a trial which | to observe in the case of a fearful and, of course, un- 
only the prospects of some certain reward, as soon as the | expected catastrophe ; but the steps referred to, never- 
invention is found to be mechanically successful, would | theless, rest upon indisputable deduction. It is almost 
justify. Mr. Macfie’s impracticable scheme of rewarding | certain from a vast mass of evidence, to which the ex- 
inventors by money grants, not exceeding £1,000 for each | perience of the Manchester Boiler Association has made 
invention, would not, in many cases, pay one-tenth the cost | the largest contribution, that all boiler explosions originate 
of getting an invention into practicable form ; and, even if | in defects of some kind in the boilers themselves. In other 
this sum might be counted upon over and above all | words, there is no reason for believing that the calculated 
expenses, it would be totally inadequate to attract capital bursting pressure of a sound boiler is ever reached in prac- 
into the more important channels of enterprise fed by tice. Wherever the defect in a boiler may be there, we 
invention. If all protection were withdrawn from rail- | may suppose, rupture will take place. But a mere rupture 
way, banking, and other undertakings, who can doubt that | need not necessarily go so far as to disturb the boiler, still 
these would suffer, or if, by any legislative interference of less amount to a violent explosion, for boilers very often 
any kind, the chances of success in such undertakings were , rupture without exploding. ‘The rupture may be so exten- 
greatly diminished, who can doubt that much capital | sive, however, as to allow a large quantity of hot water to 
would lie unemployed instead of being embarked in them? | escape so quickly into the ash pit or flues beneath the boiler 
That a vast aggregate of capital is now embarked in | as to raise it forcibly off its seating by the pressure of the 
working new inventions is notorious ; and, whatever may | steam suddenly thrown off by the liberated water and 
be the protit attending this kind of enterprise, it | acting upon a considerable part of the external surface of 











is undeniable that society at least reaps a hundred- | the boiler. ‘The sudden exertion of a pressure of steam of 
fold more advantage than  patentees themselves. | even 201b. per square inch upon a considerable surface 
In other words, the public benefit of an invention | would quite account for the overthrow of the boiler, and 
like that, we will say, of the reaping machine | even for its projection bodily into theair. If it happen, 
must be incalculably greater than the whole profits made | moreover, that the free steam be suddenly aliowed to 
under reaping machine patents. But had it not been for | escape, we then have the final link in the chain of events 
the interest of some one to push reaping machines into | resulting in violent or disruptive explosion. 
favour—and the farmers stood out stoutly for a long while It will greatly increase our safety in the use of steam if 
—we should still be reaping with the hook as of old. That | boilers with small water spaces yet come to be adopted. 
a patent monopoly should continue for a great length of | Heretofore the difficulty with such boilers has been in their 
time after the subject of the patent had become generally | liability to become filled with sediment, while they have 
known, and its value recognised, would be unjust; but, even | also been deficient in respect of the free circulation of the 
apart from any consideration of inventors themselves, the | water. A new description of boiler, unlike anything before 
public has a momentous interest in such protection of | known, is now coming into use in Lancashire, and in this 
inventions as shall enlist the capital, without which the best | no single compartment holds as much as three quarts of 
invention would be lost to society. water, and no single opening which could result from any 
failure of the boiler would be of greater diameter than 
STEAM BOILER EXPLOSIONS, 3in. So far, it is understood that, with ordinary and even 
THE number of boiler explosions in 1863 was far beyond | foul water, the internal surfaces of the boiler do not become 
that recorded during any previous year, and the loss of permanently incrusted at all, but shed a thin coating of 
life was correspondingly greater. Already, too, since the | scale every time the boiler is blown out. ‘This is, 
beginning of the new year, some most disastrous boiler ex- | perhaps, one of the most extraordinary circumstances 
plosions have taken ‘place, one of which, on Wednesday | connected with the use of steam machinery. This diffi- 
week, blew down a large portion of a South Wales iron- culty, once overcome, as we have reason to know it has 
work, causing the death of nine or ten men and boys, in addi- | been, on the great scale, and in the case of boilers working 
tion to serious injuries toalarge number of others. It is ex- | for long periods of time, there will be no further excuse for 





Whole principle of the modern steam engine, or of the 








traordinary that steam boilers have not, before now, been | working the large bombshells, whether known as Janca- 
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shire or haystack boilers, filled with many tons of highly 
explosive water. 

The rapid extension of steam power in all parts of the 
kingdom, and the increasing age of a vast number of 
boilers already long in use, make it probable that, wth no 
Governmental interference, the present frequency of fatal 
boiler explosions will increase rather than diminish. When 
this subject receives the attention which it is yet likely to 
obtain in Parliament it will be wondered how such great 
and remidable danger has been so long tolerated. Every 
boiler explosion is a disgrace to our whole practice 
of steam engineering; and the time will come, we are 
assured, when not only will this be the common 
opinion, but explosions will be as rare on land as they are 
now unknown at sea. he fact that marine boilers rarely 
or never explode, although generally of a form so unfavour- 
able to great strength, in itself affords remarkable evidence 
of the value of a regular system of inspection, a system 
which, in the case of sea going vessels is a matter of 
necessity. 

In the case of land boilers, cased, as many of them are, in 
brickwork, corrosion is often going on, not only quite un- 
suspected, but where it can only be discovered with more 
or less difficulty. Habits of long growth lead those in 
charge of such boilers to consider them safe, even when 
leaks are found deep under the brickwork. Of such defects, 
which must, in time, extend to ruptures which, in turn, are 
more than likely to end in explosions, the Manchester 
Boiler Association engineers find many hundreds yearly 
which they do not hesitate to characterise as dangerous, 
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LAW INTELLIGENCE. 


COURT OF COMMON PLEAS, Guitpnatt, Fen. 19. 
(Sittings at Nisi Prius, before Lord Chief Justice Exum and Special 
Juries.) 
THE VALE OF NEATH RAILWAY COMPANY. 

Tuls was an action brough to recover the value of 552 creosoted 
railway sleepers burnt on the side of the South Wales Railway 
Company newer Briton Ferry by the alleged negligence of the 
defendants, who have running powers over the railway line. 

Mr. Karslake, Q.C., Mr, Horace Lloyd, and Mr. Philbrick 
appeared for the plaintiff; Mr. Bovill, Q.C., Mr. Hawkius, Q.C., aud 
Mr, Garth for the defendants, 

The action commenced yesterday and occupied the whole of 
to-day. 

It appeared on the part of the pliintiff, Mr. John Dickson, that 
he was a railway contractor, aud for the purposes of the construction 
of some railway work he had uw quantity of creosoted railway 
sleepers sent by the Vale of Neath Railway Company by their trains, 
which ran on the South Wales Railway, and deposited on the 
railway side near the engine shed near Briton Ferry. On the 
morning of the 13th of April last, which was a bright morning, but 
with a strong breeze blowing from the north-east across the railway, 
a Vale of Neath engine, dragging a lightly loaded train, of about 
140 tons, started from the junction near there, and in about 50 yards 
had got a speed of about four or tive miles an huur, when it passed 
the engine shed, where a small engine was stabled to assist up an 
incline, and the place where the sleepers were lying. At this time 
three or four witnesses, who chanced to be working on or vear the 
spot, spoke positively to having seen smoke, sparks, and lighted 
coals as big as marbles, shot out of the funnel, which the wind 
carried over the sleepers, and in a few minutes afterwards they 
observed smoke and fire among the creosoted sleepers, which got on 
fire, and the flames were blown across the rails and set fire to the 
engine-shed. Before the fire could be extinguished, 552 sleepers, 
worth 7s. 6d. each, were burnt and destroyed. This accident was 
attributed, in the first-place, to improper driving of the engine and 

utting too much blast on it at starting, which shot the coals from the 
urnace through the air pipes and funnel like peas outof a pea shooter ; 
and, secondly, to the negligent and insufficient construction of the 
engine, which had no appliance on the funnel to prevent the ejection 
of sparks or cinders from the furnace. A large body of scientific 
evidence was given by Sir Charles Fox, Mr. Bramwell, Mr. Tolmé, 
and others, civil engineers, to show that this was an unskilful and 
improper construction of a locomotive fuunel, especially since coal 
was used instead of coke for fuel. In America, in Canada, in India, 
at the Cape, and in Queensland, Sir Charles Fox said “spark 
arresters” were invariably now used. So great was the danger of 
fire from sparks from the engine funnel on the railway at the Cape 
in passing throngh villages built of wood that the onus of insuring 
against fire bad been cast on the railway company, until Sir Charles 
Fox built those engines with “spark arresters” in the funnels, and 
they now put some £300 a year into their pockets, which they had 
before paid on policies of insurance agaiust fire. The expeuse of 
these fire-guards was trifling and the inconvenience slight; the 
benefit was plain and unquestionable. He could see many reasons 
for using them and nove against their use. ‘Ubis testimony was 
confirmed by Mr. Bramwell and the other scientitic witnesses for 
the plaintiff. ‘hey were even used in Styria in crossing the 
Zimmering Pass, and the London and South-Western Railway had 
a grating affixed in all the funnels of their engines since coal had 
been burnt, as a necessary precaution against fire. 





DICKSON *, 








The defendants’ case was that probably the small engine in the | 


wooden shed, which was getting up steam that morning, bad caused 
the fire, which might have spread from the shed to thy sleepers. If 
not, the fire had probably originated from the scatteriug of hot 
cinders from the fire-box of a South Wales Railway engine which had 
passed about bali an hour before at speed, aud which from the shaking 
of the engine might have shaken out hot cinders, which might have 
hopped among the creosoted sleepers, aud thus, with th assistance 
of the wind, set fire to them, and some cinders were picked up which 
were scattered on the line. } 
engine, which was a well-constructed and modern engine, capable 
of drawing 1,000 tons aud working much under its ability, to have 
ejected more than light sparks from its fuunel. ‘I'he driver did not 
see any sparks, As engines were now coustructed the blast was 
much softer than formerly, and it was found practically useless to 
have any wire-guard over the funnel. These, which were called 
“ bonvets,” or “turbans,” and other contrivances called “ Venetian 
blinds” and wire guards over the smoke-box, had ceased to be used. 
The softer blast of modern engines diminished the danger of ejecting 
hot coals, aud the use of these guards, by impeding the free egress 
of the steam and gases up the funnel, required a greater blast to be 
used, which carried more fire through the air tubes from the furnace, 
and thus created the mischief these tire-guards were intended to 
prevent. Mr. Slaughter, of Bristol, who built the engine in question, 
said he made engines for most railways, and they were not used, 
and “bonnets” were entirely out of jashion. Mr. G. Boville, a 
acientific witness, and Mr. M‘Connell, for 17 years locomotive manager 
on the London and North-Western Railway, spoke against the use 
of such guarde, and gave it as their opinion that it was impossible 
cinders as large as a marble could have been ejected from the funnel 
of that engine. Mr. Boville had tried the experiment, and could 
not do it. 

His Lordship summed up the evidence with great care, and left it 
to the jury to say—tirst, did the fire arise from lighted coals ejected 
from this engine-funnel, as sworn by the plaintifi’s witnesses ; 
secondly, were they of opinion that the engine was constructed with 
every reasonable scientific contrivance to prevent the ejection of fire, 
for unless it was, on the law as laid down in the case of “ Free- 


It was denied to be possib'e for that | 








mantle v. the London and North-Western Railway Company,” 
reported in 10 Queen’s Bench Rep, N.S., the plaintiff would be 
entitled to recover for any damage done by such an engine by fire ; 
and, thirdly, was the engine on that morning, if a properly cou- 
structed engine, driven carefully and properly so as not to have 
caused tire to be driven out by an over blast? If they were of 
opinion that the fire was caused by coals ejected from the funnel of 
the defendants’ engine, and that the engiue was not constructed 
with all reasonable contrivances to preveut such a result, that would 
be negligence in the defendants, and they would be liable, as they 
would be for the acts of their engine-driver if they thought the 
engine had not been carefully and properly driven. If they were not 
satisfied as to any of these facts they must find for the defendants. 

The jury found a verdict for the plaintiff, damages £207, the value 
of the sleepers destroyed. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE DYNAMICAL THEORY OF HEAT. 

Si,—In your leading article of the 19th instant you state that no 
writer on the mechanical theory of heat has ever proved heat to be 
motiou. No hypothesis whatsoever is capable of absolute proof ; 
the agreement of its results with observed facts gives it only a high 
degree of probability. A hypothesis, however, is capable of abso- 
lute disproof by its disagreement with facts; aud, if one of two 
alternative hypotheses is disproved in that way, the other hypothesis 
acquires additional probability, besides what it may possess through 
its agreement with facts. 

The following is the application of this method of reasoning to 
the question whether the hypothesis of molecular repulsions, or that 
of molecular motions, is preferable as a meaus of explaining the 
elasticity which is connected with heat:— 

Mechanical Principles.—1. The outward pressure exerted by a 
mass of matter consisting of quiescent particles, repelling each other 
according to any conceivable law, is proportional to the square of 
the deusity. IL The outward pressure exerted by a mass of matter 
moving in any given way within a limited space is proportional to 
the deusity simply. 

Obsrved Facts —By means of experiments upon the pressure of 
gases the expansive elasticity due to heat can be separately deter- 
mined, and treed from the effects of cohesion, the results being as 
follows:—I. The outward pressure exerted by a mass of perfectly 
gaseous matter at a given temperature is not proportional to the 
square of the density. IL. It is proportional to the density simply. 

Conelusions.—1. ‘The hypothesis that the elasticity which is con- 
nected with heat is produced by the mutual repulsions of quiescent 
particles is absolutely disproved. II. The hypothesis that the elas- 
ticity which is connected with heat is produced by the centrifugal 
force of molecular motious is probable. 

Of course there is no absoiute nece-sity for adopting a hypothesis 
in this or any other branch of science; and it is open to every one 
to rest content with a purely “abstractive theory "—that is, with 
condensed facts. Every sound writer on the dynamical theory of 
heat has taken care to give the abstractive theory in a complete 
State, whether he has combined with it a hypothetical theory or not. 
I believe that a mechanical hypothesis in any brauch of molecular 
physics will always be more easily understood by general readers 
than a purely abstractive theory. If 1 rightly understand Mr. Col- 
burn’s work, one of its aims is to promote the geveral reception and 
understandivg of the dynamical theory of heat in a purely abstrac- 
tive form, or as the condensed expression of observed facts. That 
is an aim which it is quite possible to approve highly, even while, 
at the same time, maintaining the utility of a judicions use of 
hypothesis, 


Glasgow, 23rd February, 1864. W. J. Macquorn Rankine. 





Sir,—I hope you will allow space for a few words on the subject 
of heat, the nature of which has of late called forth so many cou- 
flictiug theories. You have rendered good service to science by 
your ample expusure of the train of fallacies set forth in the some- 
what turgid and very pretentious article (given in last week’s 
Enaineek) from the * North British Reviev.” In the usual reviewer 
tone the author undertakes to expound plainly the dynamical theory 
of heat, so as to leave no room to question its soundness ; yet he 
offers no Lew facts or discoveries in its support, but relies on the 
experiments of Count Rumford and Sir H. Davy, both of which 
have received interpretations half a ceutury ago in accordance with 
the materiality of heat. In short, whatever may be the nature of 
heat, this reviewer leaves the question under all the obscurity before 
resting upon it by reason of the adverse doctrines and dicta which 
have been promulgated in explanation of what are called the new 
discoveries about heat. All these questions I leave for others to 
eularge on. 

With regard to your explanation of Mr. Colburn’s valuable 
“ Inquiry into the Nature of Heat,” wherein he adopts the theory 
that heat is force, I do not propose to controvert this doctrine, 
which is ably supported in his work, and this because it is substan- 
tially identical with the theory I have long ago advanced, and 
aimed to sustain by adducing the wide range of phenomena which 
receive rational solutious by it. For shortness | used the term 
* heat-force” as against the “ force-heat” theory. You will see 
that I have assumed elemental heat as the source of the elastic or 
repulsive force in all ponderable bodies. Heat, then, is the parent 
of this class of physical force, and is as essential to the existence of 
matter as are the gravitatiug and inertial forces, It is quite dis- 
tinct from the other two inherent forces of ponderable matter. 
‘* Its prime state is that of a neutral element in space and in bodies, 
and it is the source or cause of elasticity in them, but in different 
degrees among bodies, according to their states as solids, liquids, 
or vapours” (Engineer, Jan. 22, 1864). This pervading action of 
heat implies its materiality, Lecause a uon-entity bas no action or 
matter; and, besides being a force in the above sense, I have shown 
that by the mutations ot this element its identity with all impon- 
derable matter becomes obvious when applied to the phepomeva of 
the supposed elements of electricity, magnetism, and light, all being 
resulvable into this primal caloritic elemeut. 

These assumptions may or may not stand the tests of rigid 
criticism, Which 1 have invited; in the meantime let the defenders 
of the doctrine that mechanical force generates heat de novo give 
plain auswers (if they can) to the many cases | have adduced o1 the 
exertion of such force without producing heat, and which are fatal 
to that theory. 

Burnage, 22nd February, 1864. J. C. Dyer, 

COVERED RESERVOIRS, 

Sm,—By a recent Act of Parliament water companies are com- 
pelled to cover all reservoirs containing filtered water, which lie 
within a certain specified radius of Londun. 1 am not now going to 
discuss the actual value of this enactment—to raise the question 
whether the advantages secured are worth the heavy expenses in 


which the water companies of London have been involved, but | 
would simply draw attention to some of the plans which have been 


suggested for the construction of covered reservoirs, aud especially 
would describe one particular method which has been adopted with 
complete success. Of the enactment just mentioned, the object is 
undoubtedly good; no one will gainsay that. It aims at improving 
the water supplied to the metropolis, by preventing the coutamina- 
tion caused by free contact with a sooty and dusty atmosphere, and 
by checking the development of the germs of animal and vegetable 
life, from which the microscope proves no water, in its natural state, 
to be entirely free. Whether water is actually more wholesome with 
a given amount of organic matter in a living or in a dead state, in 
the state of an animal or vegetable, or in a state of dead putrescence, 
is, as 1 have just said, foreign to my present purpose, although akin 
to the general subject 


_ The construction of covered reservoirs is all I mean to draw atten- 
tion to just now. 

A covered reservoir, to answer its intended end, ought to keep the 
water it contains as cool as possible; it should completely exclude 
the light, as well as all dust and floating impurity in the air; it must 
also preventany infiltration or drainage from the covering from 
contamivatiog the covered fluid, by divertiag and carrying off all 
the rait fall on the external surface of the reservoir, a surface of thig 
kiud being sure to gather orgauic and other matter To say that a 
reservoir should be watertight seems almost to state a truism ; but 
if water-bolding power is important in ordinary reservoirs, it is 
doubly so in the case of covered ones, both because the space for 
storage is more valuable, costing, in covered reservoirs of moderate 
dimeusions, about one peuny per gallon, and also because the water 
to be stored away has, by being filtered, passed through a compara- 
tively costly process, aud has proportionately increased io value. 
Then the durability of the structure itself is important. As works 
of this class are necessarily expensive, it becomes desirable that they 
should not require much repair, or frequent renewal, through the 
damp atmosphere which they contain, and the frequent wetting 
and drying of their surfaces are trying ordeals even to the best 
niaterials. 

But although light should be excluded, air should not. On the 
contrary, it is indispensable to the purity of the water that thorough 
ventilation should be preserved between its surface and that of the 
covering. Gases are evolved from the most carefully filtered water, 
especially in summer, and if they are not allowed speedy exit from 
their coutinement they will become foul, aud infect the compara- 
tively pure water from whence they escaped. ‘This is especially the 
case where water is stored in the dark. Where light bas aceess all 
free organic matter is speedily absorbed into living forms, animal or 
vegetable; but in darkness life is checked, and organic matter 
quickly becomes putrid and poisonous. The coolness of the enclosed 
water is important, asthe lower we can keep the temperature the 
less rapid will be the decomposition of any organic matter under 
its influence, and the less copious the evolution of unwholesome 
vapours. 

We must not lose sight of the fact that much depends on securing 
circulation in the water itself. 1f the inlet und outlet pipes are 
near to ove another and no provision is made to compel the water 
to circulate, it will pass at once from the supply to the draw-off 
pipe, leaving the bulk of the contents of the reservoir almost con- 
stantly stagnant. However well a reservoir may be arranged in 
other respects if it fails iu this particular of circu'ation, instead of 
diminisl:ing the impurity of the water it contains, it will always 
increase it. 

‘’'hese then being our desiderata, coolness, darkness, and constant 
circulation in the contained fluid, combined with ample ventilation, 
imperviousness to external impurity, perfect water-holding power, 
and durability in the structure itself, we want now to find the most 
economical manner of securing these qualities in practice. 

The ouly satisfactory method at present known of rendering a 
reservoir water-tight, is to enclose it on all sides with a layer of 
puddle, which must also be continued under the bottom of the reser- 
voir. Even where the ground in which the reservoir is formed 
consists of clay, it is rarely so close and continuous as to be com- 
pletely impervious without being turned up and workedinto puddle. 

It is needless to say that this surrounding and uaderlying puddle 
forms the worst possible foundation for supporting the covering of 
the reservoir. Forif the pressure on any part of the layer be greater 
than it is elsewhere, the slippery, restless mixture of clay and water 
immediately gives way, and, squeezing out, leaves the part where 
the pressure is exerted, and accumulates elsewhere. Of course if 
any wall or pier is built on paving, with a layer of puddle below it, 
the superstructure sinks gradually according to its weight till at 
last it finds a solid bearing on the ground below. Three evils 
result when the water-holding stratum slips away from under a 
loaded foundation and allows it to settle in the way we have 
described. First of all, the stability of the superstructure is en- 
dangered, if not wholly destroyed. Very few buildings will allow a 
part of their foundation to settle to a depth of 18in, or 2ft. without 
receiving serious, if net irreparable, damage. Then since the puddle 
is either cut through by the sinking foundation, or is rendered so 
thin as to be unable to sustain the pressure of the water above, a 
leak is the result. A leak, moreover, which is impossible, or next 
to impossible, to stop, without taking down and re-building all that 
rested on the sunken foundation, having first replaced the puddle 
which made its escape, and 1s only waiting for a slight inducement 
to repeat the offence. The old engineers used to spread stones on 
each thiv layer of puddle to give it greater power to support super- 
incumbent pressure, but this was done at so great an expenditure of 
its water-holding power that it is rarely practised now. ‘The third 
evil is that the puddle which is driven away from under the founda- 
tious accumulates round them, bursting up and destroying the 
paving of the reservoir. Then each misfortune reacts upon and 
aggravates the others, the leak makes the foundation sink lower, 
aud this increases the leakage. 

But let us turn from these causes of failure to notice some of the 
plans which have been proposed for covering reservoirs. Floating 
coverings of wrought iron, containing air cells of sufficient size to 
keep them buoyant, have been suggested. A slight space left 
between the side walls of the reservoir and the edges of the metal 
surface affurds room for sufficient play aud avoids friction, enabling 
the huge plate, while excluding light and dust, to rise and fall with 
the water like a sheet of ice. Brick piers at conveui nt distances 
apart, built to a height of Sft. or Git. on the bottom of tue reservoir, 
sustain the covering when the water has been drawn off, and allow the 
deposit to be removed from below. This at first sight looks a 
plausible arrangement enough, and is certainly ingenious, but 
several grave objections present themselves. First of all, if this 
principle be adopted, reservoirs must be built with vertical walls— 
by vo means an economical mode of construction—as otherwise the 
rise and fall of the covering would be iaterfered with. Then this 
method does not allow of xentilation to any suflicient extent 
between the covering aud the water. Those who have the charge 
of covered reservoirs find that it is always as much, and sometimes 
more, than they cau do to prevent the enclosed air becoming foul. 
Again, the heating effect of the sun's rays upon the metal surface is 
much greater than their action on the uncovered reservoir, from 
which much more heat would be reflected. Lastly, this method is by no 
Mmeaus a Clicup ove, more especially as Wrought iron has so risen 12 
value of late. Corrugated galvanised iron, supported on girders 
resting on walls, has been proposed as a covering. This 18, per- 
haps, the most economical method that cau be adapted as far as first 
cost is concerned ; it also allows of awple ventilation ; but when we 

| have said this we have said all that can be said iu its favour. lta 
great fault is that it is far from durable, In the sooty atmosphere 
of London galvanised iron undergoes rapid decomposition, and can 
only be regarded as a temporary expedient, not as a permanent 
rool. The heat, again, which would be absorbed by this irou 
covering is another serious drawback to its general adoption. f 
A very durable and suitable covering might be made by laying 
tile pipes on wrought iron girders, aud spreading a layer of = 
crete over all; but the expense of this mode of construction, whic 
would be greater than either of those 1 have mentioned, condemns 


it al once. 

Arches of plain tiles laid in cement, 4 
| covering of soil, would be unexceptionable if they were hg 
}on light iron girders, carried in their turp on wails or plers- hi 
the money question again demauds attention, and we find this 
scheme to be very costly and rather slight. — : , 

Planking carried on Leams, supported by piers, is the next cheapest 
covering to galvanised iron. 1bis, however, could only be = 
dered as a temporary roof. It would also be very dillicult to exctu : 
dust aud soot, and prevent their eutering through the numerou 
joints, which dry weather would open. 


Slate slabs ou girders and piers would form a satisfactory covering 


and surmounted with a thin 


for a reservoir if expense were an uvimportant element in 
matter; but as, in all engineering matters, it now receives & 
j deal of attention, we must dismiss this latter proposal also. 
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But now that we have settled, first of all, what a covered reser- 
voir should be, and have glanced at a few of the difficulties to be 
overcome, now that we have noticed some of the schemes proposed 
for overcoming those difficulties, and pointed out their advantages 
and defects, it remaius to describe a practicable method of construc- 
tion—a method of construction which shall secure all that has been 
named as desirable, and avoid all that is objectionable,at a moderate 
cost. The method I refer to is one that has been adopted, in many 
justances, near Loudon, as well as in other localities, and always 
with complete success. It consists in covering the reservoir to be 
enclosed with a series of brick arches, strengthened by a layer of 
concrete, and protected by clay puddle, the whole being surmounted 
by earth work. : : 

To construct a reservoir of this class, after enough material has 
been excavated to form the embankments and covering, a layer of 
clay puddle is spread over the whole of the bed of the reservoir, and 
on this a thin stratum of concrete. This area is then divided into a 
number of longitudinal spaces, by parallel walls, ranning from one 
side of the reservoir to the other. When these walls are about four 
courses high beds for inverts are formed between them, by filling 
up the spandrils with concrete, upon the curved surface of which 
brick inverts are built. 

These should have a slight fall in the direction of their length, so 
asto drain the reservoir. When these inverts are completed the 
building of the longitudinal walls is resumed on their skew-backs, 
and, by this means, the weight is equally distributed over the entire 
layer of puddle. When of great length the longitudinal walls are 
strengthened by buttresses, at convenient distances. The walls, if 
carried up continuously, will divide the reservoir into a series of 
isolated cells; so openiugs, generally circular, are left to allow the 
water to pass through, as well as to save brickwork. At the level 
of the high-water line of the reservoir the buttresses stop, and a 
stone or moulded brick skew-back is set upon each longitudinal 
wall. The covering arches spring from these skew-backs. A 
whole series of the arches has to be built at a time, so that the 
thrust of each may be neutralised by the equal and opposite thrust 
of those adjoining, and the centres have all to b> struck at the same 
time. The strength of these arches may be much increased by 
covering them with a layer of concrete. Above the concrete puddle 
is laid, to prevent the infiltration of the rain which falls on the sur- 
face, a 6-in. layer of earth, and another of soil of the same thickness, 
complete the covering, which is then either turfed or sown with 
grass seed. Ventilators, with cowls or open heads, are fixed at con- 
venient distances along the crown of each arch. The side walls of 
the reservoir are formed in a series of cambered bays, the thrust | 
being taken by the longituclinal walls aud by the cross buttresses. 
By this means a much less quantity of brickwork is required in the 
side walls to withstand the pressure of the embankments when the 
reservoir is empty. 

Water stored in a reservoir thus constructed is perfectly cool at | 
all times of the year, and is in the most favourable condition for the 
preservation of its purity. The covering, above described, is less 
expensive than ordinary slated roofing, with iron principals, such as 
would be asked for a factory or a railway station. 

The circulation of the water in the reservoir is eflected by the 
arrangement of openings in the internal walls. E. H. 

London, February 23rd, 1864. 








BIDDELL’S TRACTION ENGINE. 

Sir,—On February 5th, at page 86 of Tue EnGineEn, was a com- 
munication from Mr. Biddell, replying to a letter of ours, which 
appeared in your publication of December 25th, 1863, page 379. 
Mr. Biddell, we think, has jumped to a very hasty conclusion rela- 
tive to our remarks respecting the use of friction couplings with 
knuckle joints. Our object in writing that letter was for the pre- 
vention hereafter of any legal twistings, whereby the use of a 
knuckled coupling, for connecting the motive power of traction 
engines with their propelling wheels, may be challenged. We were 
aware that Mr. Biddell, in his specification, stated—“ I make no 
claim to any of the mechanical parts separately ; but what I claim 
is the combined arrangement of mechanism, herein described, for 
transmitting the power of the engine to the road or driving wheels 
of a traction engine.” 

The knuckled coupling, or friction clutch, having been very 
minutely described, aided by drawings and reference figures, in Mr. 
Biddell’s patent, although he did not claim any parts separately, we 
could not tell how far the law might be attempted to be strained, so 
that, under Mr. Biddell's claim for combined arrangement for trans- 
mitting the power of the engine to the driving wheels, the fact of a 











knuckled coupling, in combination with any description of gearing | 
might not be attempted tu be construed into colourable evasion. In | 
Mr. Biddell’s provisional specification, which he repeats also in his | 
complete one, he states that his improvements “do away with the 
usual reversing slide gear, and admit of a single-cylinder engine 
being us efficiently used as one with a double cylinder.” Upon calm 
reflection Mr. Biddell must allow that we have not questioned these 
points, and we feel ourselves justitied in repeating that—* Our 
object in making these remarks is for the prevention of litigation 
hereafter with regard to the rigbt of employment of these expand- 
ing friction couplings with kuuckle joints, for traction engines and 
other purposes.” 

_ We beg to enclose you a drawing from our plans, showing a 
side view and cross section of the friction coupling, with knuckle 
joints and geared circumference, first introduced by us in 1856, for 
connecting the motive power of our then traction engines with the 
propelling wheels, and which we referred to in our former commu- | 
ulcation. We must now courteously beg to decline further 
Controversy with Mr. Biddell in this matter. ‘I'vxronp aNnp Sons. 

Boston, Feb. 19th, 1864. 











SAFETY LOCOMOTIVES FOR SHARP CURVES. 
Sir,—In a discussion such as this the Editor is supposed to be 
heutral. I must allow you have most convenient ideas of neutra- 
lity, for when J, on the one side, explain satisfactorily the excusable 
omission of the engraver, you at once say the explanation is inad- 
missible, that “the original thing in evidence, pure and simple, can 
only be taken in a disputed ca-e like this.” But, on the other side, 
When Mr. B. Adams asserts, but what it is an impossibility for him 
to prove, “ That I had never seen or heard of Mr. Strong's plan till 
after the engine was built,” not only do you allow this assertion to 
pass unchallenged, but beforehand you give him every possible en- 
ee to make such an assertion—indeed, almost prompts 
Gussie make it. Now, “the original thing in evidence, pure and 
b or on this side of the question is, that a design made public 
nfs Le published in an engineering publication, must be allowed 
da —— to all eugineers, and as such, that Mr. Bb. Adams knew 
i Y design, copied it, and by frivolous alterations only, attempts 
Patent it. 





ln reply to Mr. B. Adams’ letter, I have to notice; first, that he 
complains of the one inch of end play to the axle box in guide 
blocks: now the amount of end play required depends entirely upon 
the circumstances of the case. On this side the sharpest curve we 
have is ten chains, an inch is sufficient for this case. but on the St. 
Helen's line it appears they have curves of two chains, five times 
quicker, and of course requiring five times more e:d play. Again 
the wheel base of Mr. Adams’ engine is nearly double that of the 
engine I showed, and requiring a corresponding increase of end play. 
The end play is governed by the length of wheel base, and the 
sharpest curve the engine has to pass. 

Mr. B. Adams concludes his letter by saying, “ After advocating 
the principle of curvilinear movement for nearly thirty years, and 
certainly twenty years before Mr. Strong published his ideas in the 
Artizan, I think the railway profession will scarcely grudge me the 
successful issue.” No one, that I am aware of, disputes his right to 
the curvilinear movement, if he means by this the simple curving 
of the surface of the guide blocks. But I must again express my 
Opinion that the curved surface of guide blocks in practice will be 
found most objectionable, and I would be sorry that my designs 
should get into disrepute through this. An engine fitted with the 
curved guide blocks would no doubt be all right when leaving the 
workshops, with everything carefully fitted, but look at the guide 
blocks after one year's hard wear, and if one centre was sufficient to 
describe the curve of the guide blocks when new, twenty centres 
would be required to describe the various curves the boxes 
and blocks had worn themselves into. And then think of 
the labour of having to bring these pieces to truth again. Another 
objection is, that axle bushes will wear faster down at one side than 
the other, and so turns the axle box off the perpendicular, which, 
with the curved surface of guide blocks, would inevitably lock the 
axle boxes in guide blocks, and with results unpleasant to think of. 
These have been my objections from the first to the curved guide 
blocks, and I am certain all practical engineers will be of the same 
opinion. Mr, B. Adams’ improvement may be aptly described us a 
dreamy theorist’s attempt to improve a practical engineer's design. 

Caledovian Railway, Carstairs, Epwp. Strona. 

24th February, 1864. 

[ We should have been glad to have remained neutral in this con- 
troversy, but we have been compelled to interpose in behalf of 
Euclid. Mr. Strong may have no idea when he is beaten, but he 
bas sought to overthrow the originality of a successful invention by 
the statement that it is a reproduction of a scheme of his which, as 
originally shown, was absolutely impracticable. Indeed Mr. Strong 
virtually admits this himself, by now insisting upon certain altera- 


| tions neither contained nor suggested in the original scheme. An 


ordinary link for a link motion might work if made straight, but 
unless made upon Mr. Allan’s plan, it would work badly. But in 
the case of the improved axle guard, the difference between the curve 
and the straight lines proposed by Mr. Strong, is not merely 
important, but absolutely indispensable to success. Ep.k.] 








Orpnance Matrers,—Captain Blakely is sending a large number 
of rifled cannon to Denmark, and he is supplying other foreign 
Governments with ordnance of the heaviest calibre, comprising 300 
and 700 pounders. A number of 68-pounder guns, manufactured 
at the Lowmoor Iron Contract Works, have been under proof for 
some days past in Woolwich Arsenal, and have withstood the test 
satisfactorily with one exception. One ofthe guns gave way at the 
breech, and was shattered into fragments. This was occasioned by 
a Lar of wrought iron, apparently weighing about 8 lb. or 101b., 
which had fallen into the casting metal, and was found embedded in 
one of the fragments. 

New Zeatanp AnD Perv.—At the ordinary meeting of the Royal 
Geographical Society on Monday evening, Sir Roderick Murchison, 
president, in the chair, the first paper read was “On the Southern 
Alps of Canterbury Province, Middle Island, New Zealand,” by 
Dr. Haast, provincial geologist, illustrated by a series of chromo- 
lithographs, admirably executed in the colony itself from spirited 
water colour sketches taken on the spot. These Alps, as they are 
termed, are the highest portion of a chain of lofty snow-covered 
peaks which run through both of the main islands, and are only 
broken through at Cook’s Straits, and ata remarkable gap only 
1,000ft. above sea-level, immediately east of Mount Aspiring, 
through which alone the west coast of Middle Islaud is accessible 
from Canterbury province. The structure of the mountains is 
pyramidal, with abrupt, almost impassable cols between, and with 
Jateral spurs running north and south thrown off upon the east side, 
down the valleys separating which runs enormous glaciers, that 
named after Tasman being twelve miles long by 1 miles wide. 
These furnish a perennial supply of water, the inundations of which 
are checked by the, occurrence of numerous deep lakes, which regu- 
late their outflow, and convert the entire province into a most 
eligible field for immigration, the flanks of the mountains supplying 
abundance of excellent timber, adapted either for the lumber trade 
or the construction of log-houses. Mr. Cookson, a resident of the 
province, pointed out, at the request of the president, the localities 
of the gold diggings of Otago, as also several beds of coal recently 
discovered, the best thing that was discovered by the gallant ex- 
plorer Mr. Whitcombe (who afterwards was drowned on the west 
coast), lying near the mouth of the Grey river, which forms the 
boundary between Nelson and Canterbury provinces on that side of 
the island. The second paper read was “On the Province of 
Loreto, in Northern Peru,” by Don Antonio Raimondy, of Lima, 
which contained an interesting account of the little known head 
affluents of the Amazon in Peruvian territory. The soil in the 
mountainous portion of the provivee is a very soft friable sandstone, 
which even in the capital, Moyobamba, is worn after each rainfall 
into deep, dangerous crevices. In the plains, on the other hand, 
there is the usual rich alluvial soil of the Amazon valley, so destitute 
of even a pebble that the natives in descending the various streams 
from the mountains are accustomed to carry a stone in their canoes 
for the express purpose of whetting their instruments. The circu- 
lating medium in one portion of the province is wax, in another 


| needles, but there is a lamentable deficiency of enterprise generally 


owivg in great measure to the difficulty of communicating with the 
Pacific over the lofty Cordilleras on one side, as also down the 
Amazon on the other, owing to the grasping monopoly of navigation 
which the Brazilian Government has been so ill-advised as to 
establish. Owing to this short-sighted policy even steam naviga- 








tion, which had already been pushed as far up as Nauta, 2,200 miles , 


from Para, has been suffered to languish, and as the commercial 
treaties between Peru and Brazil lapsed so has the trade of Nauta 
gradually been extinguished. Several members spoke of the great 
productiveness of the country, if in proper hands, and strongly 
advocated the throwing open of the Amazon to the flags of all 
nations. Mr. Bates, on being called upon by the president, gave 
some interesting details of the manners and habiis of the people, as 
collected during his long residence as a naturalist in the central 
course of the Amazon, iu the course of which he stated that he 
could count upon his fingers the number of hoes or spades he had 
seen during eleven years’ sojourn, while there was not a single 
plough in the whole Amazon valley. The 800,000 square miles of 
the Amazon valley supported but 230,100 inhabitants, or one to 
every four square miles, whereas the bleak steppes of Archangel, 
the most inhospitable and thinly-peopled region in Europe, supported 
four inhabitants to every square mile, or sixieen times as many, and 
this notwithstanding the healthiness and enormous natural wealth 
of the country. Mr. Wallace described the vastness of the forests 
skirting the upper central basin of the Amazon, in which it would 
be possible to put down such countries as England or France, and 
travel about for months without ever stumbling on them. He spoke 
of the richness of the virgin soil as something marvellous, only 
equalled by the ignorance of the natives, who had no couception of 
there being any mode of describing other countries except as they 
were on one side or the other of “the river,” as they call the 
Amazon, which, he says, they suppose to run right round the 
earth. 
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Grants of Provisional Protection for Six Months. 

2488. RicharRD ARCHIBALD BrooMan, Fiee'-street, London, * Improve- 
ments in amalgawating and separating gold and silver from quartz and 
earths containing the same, and in apparatus employed therein.”—A 
comm. nication from Henry Wright Adams and William Savage Worthinz- 
ton, New York, U.S.— Petition recorded 9th October, 1863. 

2585. Grorck Hase.tine, Southampten-b .ildings, Chancery-lane, Loudon, 
* Improvements in balances or weigh ng machines,”—A communication 
from Major-General William Rosecrans and Doctor Anson Platt, Cincin- 
vatti, Ohio, U.S 

2589. WituiaM Cooke, Spring-gardens, London, “ Improvements in the 
manafacture of saponaceous compounds.” — Petitions recorded 2ist October, 
1863. 


3214. Isaac Coomes and JouN TOMLINSON PENDLEBURY, Elton, Bury, Lanca- 
shire, * Improvements in the construction of machines for cutting and 
bending wire and similar substances for coppersmiths, ti-plate, iron, 
and zine sheet workers.”—Peti ion recorded 21st Liecember, 1863. 

167. Ropert Irving, Musselburgh, THomMas Richarpson, Neweastle-upon- 
Tyne, and Joun James Lunpy, Leith, Midlothian, N.B., ** Improvements 
in the extraction or manufacture of oils from animal substances,”"— 
Petition recorded z1st January, 184. 

170. George Lanper, Gla-ygow, Lanarkshire, N.B, ‘** An improved treat- 
ment of tar or ‘dead’ oils to obtam products therefrom, and improve- 
ments in the apparatus employed in the process.”"—Petilicn recorded 
22ad January, 1864, 

Ir6. J) HN Suaw. New Wortley, Leeds, *‘ Improvements in harrows.”"— 
Petition recorded % rd Jonuary, 1864 

226. JoHANN ZaCuERL, Bury-court, London, “An improved tincture or 
liquia preparation for destroying insects,” — Petition recorded 27th January, 
1804. 

234. WILLIAM TARLETON Bury, Regent Works, Sheflield, *‘ A new or im- 
proved material for furming moulds employed in casting steel and other 
metals,” 

236. Enoch Watkin James, Brynllys. Cardigan, ‘ Improvements in appa- 
ratus for giving cucyan y to or raising sinking or submerged ships and 
other sinking or sunken bodies.” 

238. WILLIAM EDWAKD Newton, Chancery-lane, London, “ Improvements 
in the manufacture of certain kinds of soup.”"—A communication from 
Jules Mathieu, Rue St. Sébastien, Paris.”—/etitions recorded wath Jan- 
uary, 1864. 

240. WiLLiAM WINTER, Leeds, ‘‘ Improvements in shaping machines, also 
applic.ble to other machinery.” 

241. NaTHANIEL JOHN HoLMgs, Park-road, Haverstock-hill, Hampstead, 
Middlesex, ** Improvements as applied to the regulation of machinery for 
covering telegraph cables, wires, and other similar articles.” 

242. HENRI ADRIEN BONNAVILLE, Porchester-terrace, Bayswater, Middlesex, 
*Improvemeuts in ane ors..—A communication trom J.an Baptiste 
Adolphe Boyer, Amedée Vincent Varenne and Louis Alphonse Bonin, Rue 
Vivienne, Paris 

244. GerMAin CanouilL, Paris, ‘* An improved alarum and signalling appa- 
ratus.”’ 

246. Jabez Kersnaw, Bradford, Yorkshire, “ Improvements in the take-up 
apparatus employed in weaving.” 

248. HENRY ALBERT Davis, Hammersmith, Middlesex, * Improvements in 
apparatus used in pronuing wich various colours,” 

250. THOMAS MARTIN HEATHORN, Wateringbury, Kent, “ Improvements in 
machinery for separating liquids from solid substances containing 
liquids.” —Petitions recorded 29th January, 1964. 

252, PETER ARMAND L&CoMT# DE FONTAINEMOKEAU, South-street, Finsbury, 
London, “* Improvements in stays aud other articles of wearing apparel.” 
~—A communication from Madame V. Billard, Paris, 

254. ALFRED Tozer, Manchester, “ Certain improvements in * hand pumps* 
for forcing liquids, and in an adaptation of swivel to * union joints’ used 
for connecting hose pipes.” 

265. Noau FELLows, Quadrant-grove, Haverstock-hill, Middlesex, ** An im- 
proved apparatus for the cure of smoky chimney,.” 

256. Daviy AvGusTe BURR, Southampton - buildings. Chancery - lane, 
London, ‘‘ Improvements in springs for railroad carriages and other 
purposes,”—A communication from Richard Vose, New York, U.S. 

268. Joseru PHILLirs, Albert-square, Clapham-road, surrey, ‘* lmprove- 
ments in piles or cylinders for piers, embaukments, coffer dams, and 
other structures that are wholly or partially under water,” 

260. Epwakp TuoMas HuGugs, Chancery-lane, London, ** Improvements in 
submarine batteries."—A communication from C .ptain Henry Doty and 
Captain William Porter Downer, Rue Gaillon, Paris. 

262, WiLLtAM CLARK, Chanvery-lane, London, ** lmprovements in railway 
brake apparatus.”"—A communication from Claude Varigot and Antoine 
Grivel, Boulevart St. Martin, Paris. 

264. Evwakp Myers, Millbank-row, Westminster, and Henry Dunpas 
Gioae, Pall-mali, London, “ Improvements in the construction of rowry 
pumps.” 

266, WILLIAM Epwarp Newton, Chancery-lane, London, ‘* lmprovements 
in the manufacture of al i vam A ation from Nicolas 
Bassett, Rue St. Sébastien, Paris.-—Petitions recorded 30th January, 
Is4. 

268. ALEXANDER Prince, Trafalgar-square, Charing-cross, London, ‘‘ Im- 
provements in the manufacture of artificial pavement, which improve- 
ments are also applicable to pottery ware.”—A communication from 
Victor Duprat, Bordeaux, France. 

270. CuarLtes JOuUN RowseLL, stuckwell Villas, South Lambeth-road, 
Surrey, ‘‘Improvemeuts in apparatus for viewing photographic and 
other pictures, coins, and medals, which is also applicable in the produc- 
tion of drawings and paimtings.”—Petitions recorded ist February, 1864 

272. Joseru CLeeG, Jon» Smivu, High Crompton, Lancashire, and WILLIAM 
CARNKELEY, Mauchester, ‘ Improvements in the method of weaving 
certain descriptions of fabrics termed * diagonals’ and * twills.'" 

274. Davip AsLeRson, Birmingham, ** Improvements in the manufacture 
of curt.in and other rings, and in toois to be used in the said manufac- 
ture, which improvements are also applicable to the manufacture of other 
articles of an annular figure.” 

276. WILLIAM HENRY BALDWIN CasTLE, Portsmouth, Southampton, “ A new 
or improved composition for cvating and insulating metals, wood, cork, 
and other materials,” 

282. AuGusTUs Bayant CuiLps, Oxford-street, London, * Improvements in 
lifting jack>."—A communication from Lemucl Dow Owen, Chicago, 
lilinwis, .— Petitions recorded 2nd February, 1864 

284. JouN WEIR UksPeR KeoWN and Joseru WILLIAMS, Moorgate-street, 
London, ** Improvements in gas burners, especially applicable to railway 
lamps and lanterns.” 

288. LiuMas Beams, Chapel-row, London, ‘‘ Improvements in the construc- 
tion of valve gearing to steam engines.” 

200. JAMES 1) RRANT, Granviile-terrave, Lewisham, Kent, ‘‘ Improvements 
in egg-boiling apparatus.”—Petitions recorded 3rd February, 1864, 

291. Henny Gakpner, Cranbourn street, Brighton, Sussex, ** luproved 
arrangements for writing or marking instruwents.” 

203. GILBERT ‘TROWARKD Key, Portsmouth, Hampshire, ‘* An improvement 
in percussion caps, in lubricating wads, and iu tubes for ordnauce.” 

295. RICHARD AKCHIBALD bKOOMAN, Fleet-street, Loudon, ‘- A new or im- 
proved stenographic apparatus.” - A communication from Josep Edouard 
Adoiphe Leon Danel-Duplan, Auberive, France. 

297. Tuomas Nawron, Manc'ester, “Improvements in breech-loading 
fire arws,”—Petitions recorded 4th February, 184. 

301. Eugen Luc.vs, Chatham place, Blackfriars, London, “* Improvements 
in the separation and purification of colours.” 

303. JouNn Coakies VICKINSUN, Biackburn, Lancashire, ‘‘ Improvements in 
the drying cytinders of machinery or apparatus employed for sizing and 
drying yarn,” 

305. Joseru Ler and James Tuomson, Liverpool, ‘‘ Improvements in mount- 
ing photographic and other pictures.”—Partly 4 communication from 
Malcoim Mouat, Niagara Falls, U.S. 

30,. Ropert Owen, Manchester, “improvements in apparatus for filtering 
water and other liquids.”’ 

309. RicHaAkD AKCHIBALD Brooman, Fleet-stree', London, * Improvements 
in the manufacture of bonnets, caps, and hats.”—A cnamuniation from 
Jean Gaspard Placide Meyer, Paris.—Petitions recorded Sth February, 
1564. 

313. Bexsamin Lupron, Septimus Wairraker, Joun Wiirtaker, and 
Evan HARTLEY, Burnley, Lancashire, “ Improvements in steam en- 
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slices. 

315. Josern Kayk, Kirkstall, Leeds, “* Improvements in the manufacture 

of oi! cans for lubricating purposes.” 

319. Conin Matusx, Salford ironworks, Manchester, “ Improvements in 
mandrills for printing roliers.”’ 

323. SAMUGL WHITBHALL MULLoNEY and Groner Jonson, Coventry, War- 
wickstire, ‘An improvement or improvements in the manufacture of 
frillings or ruffles.”’—Petitions recorded 6th February, 1364. 

. KICHARD Hesky Napiex, Southampton-stveet, Strand, London, 

“Improvements in the construction of screw steamers for naval 

warfare.” 

32y. FRANCOIS ALEXANDRE LAURENT and Joun CasTHELAZ, Rue St. Croixde 
la B etonnerie, Paris, * Improvements in manufacturing violet colouring 
matters.” 

$31. Epwarp Wetcu, Wood Green, Tottenham, Middlesex, “ Improvements 
ia tubacco-.cutting machines.” 

333. JAMes Easton, jun., Grove, Southwark, and Tuomas Leiou, Ches- 
bunt, Hertfordshire, ‘ improved machinery for manufacturing paper.”— 
Petitions recorded 8th February, 1864. 
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$35. Joun CiuTton Biair SALT, Birmingham, ‘‘ Improvements in protect- 
ing iron ships and vessels from corrosion.” 

343. Francis WiLL1AM Wis, Monks Coppenhall, Crewe, Cheshire, “ Im- 
provements in the manufacture of railway rails,”” 

345. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in motive power engines.”—A communication from Eugtne Desrous- 
seaux Hubert, Paris.—Petitions recorded 9th February, !864. 

353, Henry Duxcan PRESTON CUNNINGHAM, Bury, near Gosport, Hamp- 
shire, “ Improvements in the fittings of gun carriages, and methods for 
working guns,”—Petition recorded LUth February, 1864. 








Invention Protected for 8ix Months by the Deposit of 
a Complete Specification. 
249. Jean Baptiste Borcortra, Boulevart St. Martin, Paris, ‘‘ A motion 
jJever of the second orver, and the mechanical applications thereof.”— 
Deposited and vecorded Wth February, 1864. 


Patents on which the Stamp Duty of £50 has been Paid. 
455. Kowert Musuer, Coleford, Gloucestershire.—DVated 220d February, 
861. 

473. Rovert Musukt, Coleford, Gloucestershire.—Dated 23rd February, 
1861. 5 
399. Joun Henry Jounson, Lincoln’s-inn-fields, London.—A communica- 

tion. Dated 18th February, 1861. 
30. JAMES JOHN MILLER, jun., Clarendon-place, Vassall-road, Brixton, 
Surrey.—Dated 2ist February, 1861. 

y 





422. GHorcGe Parsons, Martock, Somersetshire.—Dated 20th February, 
1861. 
557. WILLIAM Hamm Hasrier, Vyse-street, Birmingham.—Dated 5th March, 


1861. 
469. Lupwie Pou., Offenbach, Germany.—A communication.—Dated 23rd 
February, 1861. 
455, Danint KVANS, Stratford, Essex.—Dated 21st February, 1861. 
450. WILLIAM WALKER, Liverpool.—A communicatioun.—Dated 22nd Feb- 
ruary, S61. 
53. ANDREW BaRcLAY, Kilmarnock, Ayrshire, N.B. 
ruary, 150). 





Dated 22nd Feb- 


Patents on which the Stamp Duty of £100 has been Paid. 
488. Thomas Clayton, Manchester,~- Dated 19th February, 1857. 
477. THoMAs WILLIAM Davenrvort, Birmingham, and SAmuKLCoL¥, Wilton- 
street, Aston Manor, Warwickshire.—Dated 18th February, 1857. 
530. CHARLES HENRY Murkay, Oakley Cottages, Old Kent-road, Surrey.— 
Dated 23rd February, 1857. 4 
930, AKTHUR PaGET, Loughborough, Leicestershire.—Dated 3rd April, 
1857. 

467. Frepenick Burnert Hoventon, Upper Gloucester-place, Dorset- 
square, London.—Dated 17th Fevruary, 1857. 

479. Davip CureTHaM, Rochdale, Lancashire.—Dated 18th February, 1857. 

535. JOUN Mines and WILLIAM THomMpsoy, Sutton Mill, Kildwick, York- 
shire.—Dated vird February, 1857. 

524, JAMES Buows, Aldgate, London.— Dated 23rd February, 1857, 












Notices to Proceed. 

2183. Ricard ArciivaLy Booman, Fleet-street, London, * Improvements 
in amalgamating and separating gold and silver from quartz ana earths 
containing the same, and in apparatus employed thereiv.”—aA communi- 
cation from Henry Wright Adams and William Savage Worthington, New 

York, U.S.— Petition recorded Yth October, 1863. 

2512 Thomas Scorr, Nelsen-square, Blucktriars-road, Southwark, London, 
“Improvements in floating docks,” 

2518, Joun Fow.er, Leeds, ** Improvements in apparatus used for hauling 
agricultural implements,”"—Wetitions recordid Ath October, 1863 

2517. LWING Pyk COLQUHIOUN and JouN Pakbok Ferris, Laurence Pount- 
ney-hill, Lou son, ** Linprovements in fire bars for the furnaces of steam 
boilers, and the mode of mounting the same.” — Petition recorded 
14th October, 1863, 

2527. SUKPHEN ‘RANDOLL Siti, Delamere-street, Paddington, “ Improve- 
ments in apparatus for connecting chain cables and tor clearing a ship's 
hawse when foul, and also in apparatus for acting on and presenting 
strain to the chain cables when ships are riding at anchor.” 

2529. BALDWIN FULYoRD Weratuenvon, Kingston-on-ihames, Surrey, ‘ A 
new apparatus for rubbing off or removing the dust or dirt from boots or 
shoes,”"— Petitions recorded 15th October, 1>63. 

2531, James PoLauase, Bodmin, Cornwall, and Jonatuan Cox, Manchester, 
* Improved apparatus for boring and cleaving stone.” 

2533. RicHARD ARCHIBALD BRooman, F “street, London, ‘* Improvements 
in pumps to be worked by steam.”—A communication from Guillaume 
Samuel Dobbs, Vienna, Austria —Velitions recorded 16th Ox tober, 1863. 
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“Certain improvements in looms for weaving. ’ 

2639. JOUN SUANKS, Barrhead, Greenock, Renfrewshire, N.B., “ Improve- 
ments relating to water-closets and other valves or taps.” 

2642. WILLIAM CLARK, Chancery-lane, London, * Improvements in rotary 
engines." —A communication trom George Bradford McFarland, Bouley art 
St. Martin, Paris. 

2544. WinttaAmM CLakk, Chancery-lane, London, ‘* Improvements in sewing 
and embroidering machines.”—A communication from Antoine Bounaz, 
Boulevart St, Martin, Paris. 

2550, Fepow pe WyLbr, ‘Trinity-square, Tower-hill, London, ‘ Improve- 
ments in the induration of stone, cement, stucco, brick, or other analo- 
gous materials, also in the manufacture of artificial stone.” 

2551, FepOR be WYLDE, ‘Trinity-square, Tower-hill, London, ‘ Improve- 
ments in the separation of molasses and other impurities from sugar 
erystals.”— A communication from Professor Dr. Henry Scliwarz, 
Brestau, Prussia.—/etitions recorded 17th October, 1st. 4 

2552, JAMES CHAMPION, Manchester, * linprovements in machinery or 
apparatus for preparing, spinning, and doubling cotton, flax, wool, and 
other fibrous materials.” 

2555, AKNOLD BubeENBenG, Manchester, “* An improved blasting powder.” 

—A communication from Bernhard August Schiiifer and Christian Fried- 

rich Budenberg, Buckau, Magdeburg, Prassia.—Petitions recordes 19th 

October, 1805. 

6%. James 'TAYLOk, JAMES Lees, and Joun Lyrs, Oldham, Lancashire, 
“Improvements in machinery or apparatus tor opening, chaning, and 
mixivg cotton or other tiorous materials.” 

2566, WILLIAM SN&LL, Clement’s-inn, London, “ Improvements in surface 
condensers for stemm and other vapours."—A communication from Gx orge 
Wagstaff Yapp, Paris. 

£508. Max PrrreskOFER, Munich, Pavaria, “ Restoring the surface of pie- 
tures in Oil, Wilhe Ub any dal.cer to their original state.” 

2570. HENRY BERNOULLI BanLow, Manchester, * Improvements in shoes, 

boots, and other coverings for the teet.”— A communication from Jesse 

Follett, Turner, Androsvogin, Maine, US.—Petitions recoraed wth 

October, 1803. 

78. Wittiam Harreuirn, Salford, Lancashire, “ Certain improvements 

in Mules for spining and doubling.” detidion recorded zist October, 

sé 

¥ FkeDERICK BuLLock, Richmond-terrace, Gravesend, Kent, “ Improve- 
ments it ships’ logs, or apparatus for ascertaining the specd of ships.” 

2601, CuaAKLES PAKKER, Lundce, Forfarshire, NB » “improvements in 
machinery or apparatus for windiug yarns or threaus.” 

2602. Joun Weems, Johnstone, Ret frewshire, N.L., “ Improvements in 
machinery, apparatus, or means for dry ing, cleaning, and cooling pram 
and other vegetable products.” 

2607. RICHARD ARCHIBALD Brooman, Fleet street, London, “ A new mate- 
rial for tanning.’—A commuueation rom Antoine Fra ¢ois Michel, 
Lyons, France, 

2608. HeNkY Brivson and Jonun ALcock, Bolton, Lancashire, * Improve- 
ments in machmery for pisting or ioding fabries."— Petitions recorded 
22nd October, 103. 

25. JoUN Davitsox, Liek, Staffordshire, “ Improvements it doubling 

yarns or threads of silk and other fibrous substances, and in the machi- 

nery employed therein,” 

2630, WiLtiaM Locks and Jounxn Wanrninetoy, Kiy pax, near Leeds, and 
WILLIAM BLLIOTY CAKKETT, WILLIAM EBENEZER MARSHALL, and JouNn 
TeErond, Leeds, “ Liuaprovements in the working and mini ¥ of coal, 
minerals, and earthy watters, and in the machinery, apparatus, and 
means to be employed therein.”— Petutions recorded 24th October, 1563. 

2654. JouN Hvuaciinson and James HOULINGWwoRTH, Dob« ross, Saduleworth, 
Yorkshire, ** Improvements in means or appara. us employed in Weaving.” 

2657, Epwakp Richianp HoLtanps, Charles-street, Nortiampton-square, 
London, “Improvements in machinery for punching, cutting, and 
pressing metals and other materials.”"—Pelitions recorded 2: th October, 
1505. 

2694. Groner Prevrrick Busnriner, East Malling Mills, Kent, Improve- 
ments in apparatus for feeding sheets of sized or wnsized paper to a 
drying machine."—Jetition recorded i 0th Octover, 1868 

2778. Moses M&Lior, Nottingham, ** lmprovemeuts in wachinery or appa- 
ratus tor the manufacture of looped or kuitied fabries.”—Pelidivn recorded 
7th November, 1863, 

2804. ANNK CATHERINE DuRST-WILD, Cheapside, London, * An improved 
mode of ornamenting hats and bonnets.”— A communication from 
Valentine Chevy, jun., Par's,— Petition recorded 11th November, 183. 

2817. GEORGK Davirs, Serle-street, Lincoin's-inn, Loudon, ** luprove- 
ments in springs for railroad cars and other similar purposes.”—A com- 
munication from Augustus Ball Davis, Philadelphia, Pennsylvania, U.S. 
— Petition recorded 12th November, 1863. y 

2878. WiLtraM Cowan, Edinburgh, Midlothian, N.B., “ Improvements in 


gas meters,”— Petition recorded 17th November, 1863. 
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SAMUEL BEKRISFORD and WILLIAM AINSWORTH, Stockport, Cheshire, | 
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3068. Joun Hawkins Simpson, Kilmeena, Westport, Mayo, Ireland, ‘ Im- 
provements in the manufacture of boots and shoes.”—Petition recorded 
7th December, 1863. 

3230. AL¥RED VINCENT Newton, Chancery-lane, London, ‘‘ Improvements 
in the construction of cotton gins.”—A communication from Enoch 
Osgood, New York, U.S.— Petition recorded 21st December, 1863. 

3249. Joun MatuEw, Barnet, Hertfordshire, ‘‘ Improvements in the con- 
struction of batteries for ships, forts, and other defences.”— Petition 
recorded 23rd December, 1863. 

111, Witttam Tonevux, Wakefield, Yorkshire, “ Improvements in machi- 
nery for combing, slivering, and preparing fibrous materials to be spun.” 
— Petition recorded 15th January, 1864. 

123. ANDREW SuaNnks, Robert-street, Adelphi, Westminster, London, “‘ An 
improved rivetting machine.’’— Petition recorded 16th January, 1864. 

217. HENRY BESSEMER, Queen-street-place, New Cannon-street, London, 
“Improvements in the manufacture of projectiles.”"—Petit.on recorded 
25th January, 1864. 

218. Gror@e DakLInGTON, Minera, Denbighshire, “ Improvements in the 
manufacture of zinc white.”— Petition recorded 26th January, 1864. 

272. Joskru CLeeG, Joun Smira, High Crompton, Lancashire, and WILLIAM 
CARNELLEY, Manchester, ** Improvements in the method of weaving 
certain descriptions of fabrics termed ‘diagonals’ and ‘ twills.’"— 
— Petition recorded 2nd February, 1864. 

313. BeNJAMIN LupTon, SEPTIMUS WHITTAKER, JOHN WHITTAREK, and 
ELuau Hartiry, Burnley, Lancashire, ** Improvements in steam en- 
gines,”—Petition recorded 6th February, 1864, 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars im 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal!) in which this notice is issued, 





List of Specifications published during the week ending 

20th February, 1864. 
, 1s. 3 1524, Sd. ; ; 
Is. ; 1592, 18. ; 1604, 
1, ; 1629, 1s. 4d. 5 1631, 10 





, Od. 3 1551, 
3 3 1619, Sd. ; 
; 1632, 4d.; 1 Sd. ; 1634, 4d. ; 

1636, Sd. :; 1638, 4d. ; 1639, 10d. ; 1640, 10d. ; 1641, 8d. ; 1642, 
10d. ; 1645, Sd. ; 1646, 4d. ; 1647, 4d. 5; 1648, 4d. 5 1649, 4d. ; 
Sd. ; 1652, 40.3; 1653, 1s. 10d. ; 1654, 4d. 5 1655, 10d. ; 
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8 7, 10d. ; 1658, 4d. ; 1659, 1s. 4d. ; 1660, 4d. ; 1662, 1s. 6d. ; 
1663, 1d. 3 1664, 4d. ; 1665, 8d. ; 1667, Sd. ; 1668, 4d. ; 1669, 4d. ; 1670, 
lvd. ; 1671, 10d. ; 1673, 4d. ; 1674, 4d. ; , 4d. ; 1677, 4d. ; 1678, 4d. ; 
1679, 4d. 5 1680, 4d. ; 1682, 4d.; 1683, 4 1686, 4d. ; 1687, 
Sd. ; 1688, 10d. ; 1689, Sd. ; 1691, 10d. ; » 10d. ; 1694,4d. ; 


1695, 4d. ; 1696, Sd. ; 1697, 4d. ; 1698, Sd. ; 1 703, 4d. ; 170, 4d. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 4s. must be remitted by Post 
Office Order, made payable at the Post-office,5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty’s Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions ave made from Alstracts prepared expressly for 
Tuk ENGINEER, at the office of her Majesty's Commissions of Patents. 
Ciass 1.—PRIME MOVERS. 

Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &e. 

1759. G, Saxon, Openshaw, ** Metallic pistons.” —Dated 14th July, 1863. 

This inveution relates, generally, to those engines where the axis of the 
cylinder is in any other than a vertical position, and consists in causing 
both the rings and springs to be free to revolve around the circumference 
of the cylinder, in whatever part of such circumference they may be re- 
spectively placed, so that the force of gravity shall have no more effect 
upon them in any one position than in another. The inventor accom- 
plishes this object by forming the annular eccentric or taper spring or 
springs which press the outer ring or rings to the cylinder with additional 
materials or projections, placed in such situations and quantity that each 
of the said springs shall be evenly balanced, and thus be enabled to rotate 
round the central axis of the cylinder. The said additional material or 
projections may be placed on either the inner or outer surface, or on both 
surtaces of the spring or springs, while the strength of the spring is still 
reduced from the back or heel towards the point, so as to produce an uni- 
form pressure on the outer rings and the circumference of the cylinder 
= they are placed in an angular or horizontal position.—Not proceeded 
with, 

1770. W. H. CuretnaM, Asiton-under-Lyne, “ Obtaining hydraulic motive 

a power,”—Dated Lith July, 1863. 

‘his invention caunot be described without reference to the drawings, 


Crass 2.—TRANSPORT., 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Loats, Carriages, Carts, Har- 
ness, jc. 

1730. J. CAMPBELL, Silvertown, Essex, “6 Paranert way of railways."— 

Dated 10th July, 1863. 

This invention consists in forming the rai's with a very deep web, and in 
constructing the supporting chairs and sleepers of wrought and cast iron 
combined, The latter part of the invention may be carried out in various 
ways, but the inventor prefers to support the rails in a saddle made of cast 
iron, The web of the rail is made deeper than usual, so that it may have 
pleuty of lateral support, which will prevent it getting out of gauge. This 
decp web is inserted into the saddle pieces, which are supported by and rest 
on dish-shaped longitudinal sicepers. If desired, the saddle pieces may be 
divided into two pieces, each of which will have a hooked piece to support 
the rail.—-Not proceeded with, 

1731. R. H. aad W. Hawtnorn, Newcastle-upon-Tyne, “ Working of rail- 

ways.” —Dated 1th July, 1863. 

The patentees claim, First, the general system or mode of propelling 
trains or carriages on railways, and the arrangement and combination of 
apparatus employed therefor, substantially as described. Secondly, the 
peculiar combination of grooved sheaves and endless rope with traction 
wheels or rollers, whereby the alternate traction wheels or rollers are 
caused to rotate in one direction, and the intermediate traction wheels or 
roilers are caused to rotate in a contrary direction, substantially as de-cribed, 
Thirdly, the system or mode of propelling railway carriages by the application 
and use of a vur or bars attached to such carriages in frictional contact with 
wheels or rollers working in fixed bearings, in the line of railway, substan- 
tially as described. Fourthly, the application and use of a bar or bars 
attached to an ordinary railway carriage, or to a carriage specially designed 
for the purpose, in such a manner that, by asuitable arrangement of levers, 














| or other mechanical appliances, the said baror bars can be raised or lowered 





and be brought in contact with one or the other of two sets of traction 
wheels rotating in opposite directions in tixed bearings in the line of rail- 
woy, and bring the whole or a portion of the weight of the carriage on to 
such traction wheels, substantially as described. 
1723. E. D. Cuarraway, New Broad-street, Loudon, “ Railway signals.”— 
Dated 11th July, 1863. 

This invention consists, First, in adapting the cord and bell, or cord and 
whistle, arrangement or signal at present in use for enabling the guard of a 
train to communicate with the engine-driver, so as at the will of the guard 


| to convert such arrangement into an electro-galvanic or electro-magnetic 


signal, Secondly, in constructing railway semaphore and other similar 

signals of sheet iron, either coated or not with vitreous enamel, or other 

similar material. 

1734. M. W. Rutaven, Orford-street, London, “ Ruddcrs er apparatus 
Sor steering vessels." —Dated lth July, 16x. 

This invention reiates to a peculiar consiiuction and arrangement of 
rudder, Which, on the usual movements being imparted to it by the ordi- 
hary or other steering apparatus, will present an upproximately curved 
surface, Cr a surface composed of a number of planes at increasing angles to 
the keel of the vessel. According to one mode of carrying out this inven- 
tion the rudder is composed of three or more movable parts, like so many 
separate rudders hinged to each other. In order to cause these separate 
hinged parts to form an «pproximate curve when the rudder is put over to 
“starboard ” or ‘ port,” a level is attached to each part, and has a pin or 
slot in one end which works in a slotted piece or pin secured to the pre- 
ceding part, and this arrangement is carried out and repeated through the 
entire series, the lever of the second part working on a slotted piece or pin 
secured to the stern post itself. In place of the pin or slot of each lever 
working in a slot or pin in the adjoining part, all the pins or slots of the 
two several levers may be made to work in one and the same piece secured 
to the stern post, which piece is provided with slots or pins, as the case 
may be. 

1739. II. Greaves, Abingdon-strect, London, ** Construction of vailicays and 
traniways.”— Dated th July, 1863. i 

The First part of this invention has reference to an improvement upon 
part of a patent granted to the present patentee the 15th day of May, 1x56, 
for ‘‘ Improvements in the permanent way of railways,” and consists in the 
employment of a metallic bush, in conjunction with the wooden bush 
there described, for the purpose of giving increased surface, and thus 
affording greater security of atiachment between the chair and the sleeper. 
In some cases he dispenses entirely with the wooden bush, and uses a 
metal bush only, such bush being split up or formed in more than one 
part, so as to be capable of expanding, or being expanded, so as to tighten 





in and fill the hole in the chair or sleeper. The Second part of the inven. 
tion consists of an improvement upon that part of the patent granted to 
him, and bearing date the 28th day of October, 1859, which has reference 
to an improved method of forming, moulding, and casting railway chairs 
and sleepers. The present improvements consist in so forming the pattern 
of the chair that, by a division thereof, it shall leave its own cores for the 
formation of the trenail holes, and that, instead of being cast, as hitherto, 
with the bottom side of the chair uppermost (whereby the casting is very 
liable to be rendered unsound in the part where strength is most 
required), it is cast with the jaws uppermost, and the bottom is thereby 
rendered more likely to be solid, and free from sponginess or other un- 
soundness in the metal. This part of the invention also refers to an 
improved mode of moulding railway sleepers, which consists in withdraw. 
ing from the sand, by an arrangement of levers, that part of the pattern 
called the tie bar boss, and in an arrangement for removing from the 
moulding table the flask containing the mould. The Third part of the 
invention has reference to an improvement upon the form of tramway pipe 
described in the specification of a former patent of the patentee, dated the 
5th day of March, 1857, and consists in forming the groove or recess for 
the flange of the guiding wheel or wheels of the carriages travelling 
thereon, at or near the edge of the upper surface of the pipe, instead of at 
or near the centre thereof, as described in the patent referred to, by which 
means a comparatively wide surface is left for the tread of the travellin 
wheels supporting the vehicle, 

1746. R. S. WALKER, High-street, Wapping, London, “ Sheathing or coating 
iron ships "'—Dated 3th July, 1863. 

This invention relates to the coating or sheathing of iron ships with 
Portland or other analogous and suitable cement, which the inventor 
applies in the ordinary manner of applying such cements, and of a suitable 
thickness for the power required. He then coats the surface of the cement 
with a solution of copper, for the protection of the cement, and to pre- 
vent the incrustation of barnacles or collection of other matters thereon,— 
Not proceeded with. 

1754. L. M. Bourniqug and J. B. Viparv, Paris, “ Wagon or truck to be 
used on railways.”—Dated 14th July, 1863. 

This invention consists in the construction of a jointed wagon, composed 
of two parts, viz., the body or platform aud the under frame, the latter 
being represented by a jointed pole, which supplies the place of the ordi- 
nary frame. These twe parts are bound together by iron bolts. The pole 
carries buffers and the coupling draw gear; it is formed of two parts of 
equal length, with a joint or hinge in the middle, so as to be capable of 
bending to the right or to the left, and thus adapting itself to all the 
curves of the road, whatever be the distance between the axles, The body 
or platform is independent of the under frame, to which it is attached 
merely by two iron bolts, and which, sinking into the pole or main beam 
itself, pass through it, and receive on their lower extremities a hand fly. 
The train is, therefore, capable of bending according <o the curve through 
which it passes, and the platform will be capable of following ali its 
movements if the bolts be adapted in such a manner as to leave it this 
faculty. 

1756. C. OrpERMAN, King’s-road, Peckham, ‘* Apparatus to Jacilitate the 
connecting and disconnecting horses and other animals with carriages.’ — 
Dated 13th July, 1863. 

This invention is carried out as follows :—In the case of shafts being used, 
the traces when placed in position will be retained by hooks or studs, each 
of which is affixed to or capable of turning on an axis, and of being retained 
in position by a spring lever and stop, or stops; another stud or stop 
prevents the traces slipping off the movable hook or stud, except when 
required. In the case of poles being used, the inventor connects the pole 
chain from the collar or breast pad of each horse or other animal to the 
pole by passing it over a stud or projection, and securing it there bya 
sliding plate or bar, which is capable of being held in position to retain 
the pole chains by a retaining screw or catch, or other suitable holder, the 
removal or releasing of which will admit of either or both of the chains 
being released, Or the hooks or studs carried by the pole to receive the 
ends of the pole chains may be together or separately capable of turning on 
an axis of motion, so as to release their ends and allow of the chains 
dropping off, and they are retained in position by a catch or stop. These 
parts are also applicable to pole straps, and to the connection of pole chains 
or straps with the collar or treast pad. He also forms a hook adapted to 
be used as the connecting means for the pole chaius or other parts of the 
harness to facilitate connection and disconnection of such parts.—Not pro- 
ceeded with. 

1767. E. Fuxnewu, Brighton, “ Sel/-acting electro-mognetic clock work signal 
Sor railway purposes.” — Dated 14th July, 1863. 

The object of this invention is to indicate space blocked or clear to the 
drivers of trains or engines, and also for every engine or train to produce 
and discharge its own signalling. The signal can be fixed at any required 
distances apart throughout the line of railway. The mechanism consists, 
principally, of clockwork combined with electricity, and is mounted on the 
top of a post or column, and is furnished with an arm of suitable dimen- 
sions for the day sigualling, and a lens by which transparent colours are 
displayed for night signalling on being illuminated. The mechanism is 
rewound by the first wheel of an engine or carriage depressing 
a lever and locked, and also connected alternately by an_ electric 
attachment. On the passage of @ train, the arm rises to a horizontal 
position and displays a red li, ht simultaneously, and remains thus changed, 
by which * space blocked” is indicated, until the same train or engine 
arrives at the next or a third signal, which will also be thus charged, by 
which the former signals are discharged, and the arm falls from a hori- 
zontal to an oblique position, and displays a green light simultaneously, or 
at the lapse of an interval (as may be required), thus indicating “space 
clear” between the charged and discharged signal, and'so on throughout 
any number employed, and the terminating signal is discharged by 4 
lever being placed at a suitable distance, which is depressed as before 
described. 

1777. D. Tamet, Neuilly, France, “ Improvements in breakwaters, and in the 
construction of rail aud other ways thereon.” —Dated lath Julv, 1803. 

In carrying out this invention the inventor forms a sort of timber raft, 
or a box of sheet iron, upon which he places five rows of beams forming a 
diagonal frame work, and placed in such a way that the lozenges of the first 
row may be opposite to the cross bars of the second, and so forth. The 
whole height from the raft to the top of the rows of the frame work should 
be from 55ft. to 60ft. at least. The raft is provided on each side with chains 
aud cables strongly anchored or fastened at the bottom of the sea. The 
chains or cables are arranged to keep the raft sunk down to 25ft, at least 
under the surface level. In this manner the force of the water under the 
timbers tending constantly to push the raft to the surface, the chains and 
cables will be kept strongly stretched, and the bed of water under the raft 
being free from the movement and never ploughed by the waves, the raft 
will consequently be neither moved upwards nor downwards, This bed of 
water sustaining the raft has everywhere the same firmness, the same 
calm, and the same power of floatation, therefore, the upward force will be 
the same everywherey and nothing can di-joint the frame of the raft which 
is maintained by its chain unmoved in the midst of the water. However, 
the framework will be caused to vibrate or oscillate slightly by the upper 
waves, but it is this very freedom to oscillate, this kind «f buoyancy ot the 
whole apparatus, which gives efficacy to it. The efficacy of this floating 
breakwater being admitted the patentee forms two of them from Dover te 
Calais (or other places), either in parts, or each in one single length, except 
the openings for the passage of the vessels, which opeving ought to be 
sheltered from the entrance of the waves by other portions of the same 
crossed breakwaters. Between these two long floating breakwaters a space 
of about 150ft. is left, in which the water will be calm or only slightly 
agitated ; it will be like asort of chaunei, with calm water in the agitated 
sea sheltered from the fury of the waves. In the centre of this chanvel he 
places the railway founded upon the same system as the floating break- 
Waters. 1t will be formed with a raft surmounted by rows of beams, but 
instead of being put together in a diagonal way, the umbers will be placed 
perpendicularly in a parallel way in every direction. For the break waters 
he wishes to oppose as many obstacles as possible to the waves for ~~ 
purpose of breaking them wholly for the railway; on the contrary, he wis a 
to offer the least surface possible exposed to the waves. The raft ts sncnores 
by chains like the breakwater ; it 1s sunk down to the calm bed of water 
about 35ft. or 36ft. in depth; it will likewise lend to the surface by its power 
of floatation, and its chain will be also strongly stretched. It wiil be much 
rmacre motionless than the breakwater, as it cannot be reached by the waves 
of the open sea, being laid in a sort of port sheltered by two beeoh waters 
It is upon this frawe that he constructs the solid floor on which the or 
are to be fixed. Each side will be supplied with strong hand rai's and ~ 4 
ways three fect high, another footway of the same height will separate ie 
ways tor going and returning, and the rails themselves will be fixed in we 
bottom of a deep groove in which the wheels of the carriages will be enon 
nearly up to the nave, in such a manner that if any movoment were ie 
duced to the frame by the weight of the train it would be impossible for the 
carriages to run off tue rails. ‘[wo openings at least of 10uft. wide would ve 
preserved for the passage of ships. 


Cuiass 3,—FABRICS. 
oF oa) pe 
Including Machinery and Mechanical Operations connected with Pre 
paring, Manufacturing, Printing, Dyeing, and Lressing Fabrics, §¢. 
1736. J. Orr, J. Brintox, and J. Lewis, Kiddermins “ Weaving che- 
nille."— Dated With July, 1863. 

This inventicn cannot be described without reference to the drawings. 
1737. J. Barnes, Nottingham, ** A new machine for clipping off connecting 
threads in the manujucture of lace.”—Dated 1th July, 1863. 

This machine for clipping off connecting threads im the manufa ture 
lace consists, First, of a series of scissors, which enter between the =e . 
threads and the fabric and sever them, so that they hang from the i 
at the points in which they are wrought into the design ; there are holder 
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for compressing the fabric into a position so that the scissors may enter 
between the thread to be cut and the fabric. Secondly, of a series of 
scissors working transversely to the first set, which cut off close to the 
fabric the thread previously severed but not detached from it ; there are 
also holders for pressing the fabric into position suitable for the operation 
iyst described. Thirdly, of a set of rollers or other contrivance for passing 
the fabric along. Fourthly, of a cam, cams, or other contrivance for giving 
motion to the whole clipping and carrying arrangement.—Not proceeded 
with. 

1750. R. A. BROOMAN, Fleet-street, London, “‘ Sizing or gumming warp and 
threads." —A communication.— Dated 13th June, 1863. 

This invention consists, essentially, in sizing or gumming the thread or 
filaments composing the threads in sections, the distance between the sec- 
tions being varied ding to ci ances, it being based upon the 
solidity or strength to be imparted to the thread. After the sizing, the 
patentee dries the threads and winds them upon a bobbin or otherwise. The 
size may be of any suitable matter or composition, provided it be such as 
will unite or bind the filaments of the thread, cause them to adhere, and 
prevent their separation. Gum arabic in solution is the material the 
inventor prefers for sizing. He uses the matter simple or compound, 
according to the requi its of the facture. He means by com- 
pound matter that which might be mixed with colour or mordant, although 
he would generally use the size or gum by itself. 

1757. J. T. Cooke, Leicestershire. ‘ Improvements in and connected wit 
batteus for driving shuttles from side to side of their work in weaving.” 
— Daied 14th July, 1563. 

These improvements consist in means of driving the shuttles from side 
to side of their work by the motion of the batten, as hereafter explained. 
On a slide bar on the batten to which the driving planks are attached the 
inventor fixes an axle on which is fitted a small rojler or truck. On a 
framing independent of and under the batten he fixes a template or grooved 
guide with a double incline. The roiler fixed on the slide bar works in the 
groove ; when the batten is forward, the roller is at one end of the groove ; 
and to obtain the motion the batten is moved backward, when the roller 
moves along the groove in one of the inclines and carries the shuttles with 
it to the centre, over which it is passed by a lever, so that, as the batten 
moves forward, it runs along the groovein the other incline, and so on con- 
tinuously.—Not proceeded with. 

1765. J. L. Topp, Belfast, ** Improvements applicabie to the rollers of ma 
chines employed for spinning sibrous materials whilst in a wet state.”— 
Dated 14th July, 1863. 

This invention consists, principally, in placing a cover of any desirable 
shape over the journals of the rollers of wet spinning frames, to serve as a 
protection from injury by wet or dirt, which cover may be adapted at the 
same time for applying a lubricant to the said journals.—Not proceeded 
with. 

1768. T. Wimpenny, Holmajfirth, Yorkshire, “‘ Apparatus yor roving and 
spinning wool, cotton, &c.”—Dated 1ith July, 1863, 

This invention relates to certain improvements upon apparatus for roving 
and spinning wool, cotton, and other fibrous substances, for which letters 
patent were granted to the present patentee, bearing date the 13th day of 
April, 1855, the subject of such patent relating to the novel construction 
or arrang t of hi or apparatus for the purpose of simulta- 
neously drawing and spinning wool cardings (or wool mixed with other 
fibrous substances), and, 1 ly, dispensing with the traversing 
spindle carriage at present in use in “ billies,” ** mules,” &c., employed in 
spinning wool and worsted, the said improvement consisting in passing the 
carding ((mmediately upon its leaving the delivery rollers) through a pair 
of fluted rollers (revolving at the required speed) enclosed in a circular box 
or case, and which rollers are caused to revolve in an opposite direction to 
each other by means of a smali pinion connected with and attached to one 
of the fluted rollers inside the circular box by means of a worm and worm 
wheel. The present improvements consist, First, in the use of two cir- 
cular boxes, one revolving upon the other, and having their peripheries 
toothed like pinions, so as to gear with the other pairs of boxes from end to 
end of the machine. One of such boxes carries the internal rollers and the 
driving gearmg, which is constructed with bevel gearing (instead of worm 
and worm wheels), and the other is provided with an internal pinion gear- 
mg with the small pinion driving the bevel gearing. ‘These boxes are so 
placed from end to end of a frame that one pair drives the next pair, and 
so on, the whole being driven by a pair of spur change wheels at the end of 
the frame ; thus the relative speeds of the two boxes may be altered so as to 
regulate the twist and draught to be given to the sliver, which was im- 
practicable when only one box driving by a band was employed, as in the 
before-mentioned letters patent. 

1773. M. Henry, Flect-street, London, “ Figuring, ornamenting, and colour- 
ing Sulled and felted subrics and articles.”—A communication.—Dated 
lath July, 1863. 

For tiguring and ornamenting such fabrics and articles according to 
this invention the fabric or article is subjected to a process consisting of 
the following stages, that is to say :—First, or dressing stage.—In the first 
stage the article or fabric is dressed, teazled, or rowed by a gig mill, or 
other teazling or rowing machine, and it is then sheared or clipped. ‘The 
dressing, teazling, or rowing and the shearing or clipping are repeated 
alternately as often as required till the desired nap or pile is raised. 
Second, or figuring stage.—'rhe article or fabric is then in the second stage 
embossed, stamped, or printed with a device or design by means of engraved 
surfaces, to which the nap, pile, velvetry, or flock side of the fabric or 
article is applied. ‘The surfaces used for embossing fabrics may be copper 
plates : against these plates—on which there is no colour, except as herein- 
after explained—the nap or pile of the fabric is placed, and a cushion or 
pad is placed against the reverse side of the fabric, and pressure is applied, 
whereby the fabric is forced intu the hollows ot the engraving, and the 
required device or design is produced upon it. The most suitabie instru- 
ment of pressure to be adopted is a hydraulic press, having its under plate 
heated by steam. Instead of plates engraved rollers may be employed, 
For embossing or stamping hats, and other hollow or shaped articles, 
an engraved surface of a form corresponding to that of the article 
to be embossed is employed, such surface having the required device or 
design engraved inside it. Into this surface or form the hat or article to be 
figured or embossed is inserted, and within such hat or article is placed a 
pad or block of caoutchouc, or other elastic material to which pressure is 
applied. For this purpose a hydraulic press should be used, and the pad 
or block distending under such pressure the device or design will be pro- 
duced on the hat or other article to be figured or ornamented. Third, or 
rubbing Stage.—After the second stage, the fabric or article is subjected to 
the third stage, in which the relief or projecting parts of the device or design 
are rubbed by rollers or other surtaces or appliances formed of or faced with 
pumice stone, emery, glass paper, scouring paper, or other wearing or 
rubbing substance, whereby the relief produced in the second stage wid be 
Partially removed or worn away. Holiow articles should be placed on a 
lathe while being rubbed. The fabric or article is then beaten to expel the 
> and is next subjected to the fourth stage. Fourth, or damping stage. 
: ‘n the fourtu stage the article or fabric 1s subjected to the action of 
steam, whereby the relief of the design produced in the second stage, and 
partially removed in the third stage, will be entirely removed, and the 
vounter part of the design—which was flattened or pressed down by the 
Pressure used in the second stage—will staud out or present itself. Fabrics 
. ation treated according to the above process may be pas-ed through 

tor cold water, or subjected to heat and damp, without losing their shape 
or their pattern, 














Cuiass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §e. 


1758. J. T. and F, R. Houmes, Norwich, “ Thrishing and dressing ma- 
rines."— Wated 14th July, 1863. 7 ; 

and deeitbrovements—which relate, principally, to combined threshing 
methea —_ machines Which sack the corn and chaff—consist in a new 
(or board oe and giving motion to the chafling riddie-frame tray 
oh oer _ Ss tullows :—One side of the riddle-frame is supported by springs 
fon the metal ; the other side is suspended upon, and receives motion 
tent bee ndulous irons of the large colder or caving riddle. In all pre- 
to and fron ~ : this kind the motion of the top chatting riddle has been 
eaanas - he an biower ; in this improved machine the motion is to and 
the riddle is pA cca of the fan or other blower, from which, therefore, 
into the ho always equidistant. On leaving the winnower the corn falls 
dresser it »pper ola rubber or hummeller, afier passing which in a rough 

is delivered into a sack; or it may pass on to a sereen for a 


ao pr naesgpre and thence into the sack. A current of air from a fan 
is deliv ies away the cuaff at the mouth of the screen where the corn 


etpennten ook am the rubber or hummelier into a conical screen, which 
corn assorted a Seren, and other large substances, and delivers the 
seeds is deen Separate bags. The chaff separated from the dust and 
machine. red into # sack, placed for its reception at one side of the 
161, R — af 

i mene and J. jE. PuILLIPs, Grantham, “ Reaping and mowing 

In Feapin “a : ated lath July, 1363. 
in some ion hg mowing machines as at present constructed, the cut crop is 
lorm composed scharged m sheaves or bundles by means of a hinged plat- 
to this aioe —- bars. The crop, as it is cut by the kuitfe, falls on 

the back is » Which, in front, is hinged to the back of the finger bar, and 
has accumulated Some distance above the band, and, when sufficient 
back end of the = the platform, the workman, by a treadle depresses the 
Tising up ok a until 1 touches the Jand, and then the stubble 
aud then, as the o t hi parallel bars enter amongst the cut crop and hold it, 
Now, accordin pone ine travelscn the platform, is drawn from beneath it. 
of parallel aa Mi 18 Invention, when a platform is composed of a series 
» lM place of making the bars as heretofore straight, and so as 








THE ENGINEER. 


when discharging the crop to incline gradually from the fore end where the 
platform is hinged to the cutter bar,and only come to the ground at the 
outer or back end of the platform, the patentees make the parallel bars of 
which the platform is composed cranked or bent at the fore end where the 
platform is hinged to the cutter bar, so that the bars come to the ground 
near the cutter bar, and rest on the ground for the most part of their 
length, by which arrangement the stubble of the cut crop is enabled to rise 
to a greater extent up through the spaces between the parallel bars, and 
more effectually to act on and remove the part of the cut crop which is on 
the platform ; and in place of making the bars of which the platform is con- 
structed of a rectangular section, they are each made of a wedge or taper- 
ing section, the narrower surface being that which comes to the ground, 
and thus a larger quntity of the stubble will be enabled to pass through 
between the spaces of the platform, and the apparatus is thus rendered 
effective in discharging the cut crop. 
1762. W. Woon, Moukhill, near Pontefract,‘ Warping or covering lani, bog, 
or peat, with earth or soil.” —Dated 14th July, 1863. 

This invention consists in the employment of water as the carrying agent 
for warping or covering lands, bogs, or peats which are too high to be 
warped in the usual manner, the water employed being raised by pumps or 
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other lifting machines, actuated by steam or other motive power, sufficiently | 


high to overflow the land, and when necessary retained within suitable 


embankments thereon; when the earthy matters have been deposited on | : 
| furnace. 


the land, bog, or peat, the water is then to be run off or drained away. 
These operations are to be repeated until the desired quantity of deposit has 
been obtained, 
1764. W. Ronrrts, Lylands, Twyford, near Winchester, “* Ploughs.”—Dated 
14th July, 1263. 

This invention consists in forging the left handle of the piough and the 
fore part of the frame in one piece of wrought iron which carries the share 
nose and ear for breast bolt.—Not proceeded with. 





Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 





1740. J. Montimer, Gresham-street, London, *‘ Construction and arrangement 
of dwelling-houses.”— Dated 13th July, 1863. 

This invention cannot be described without reference to the drawings. 

1766. J. Suater, Plaistow, “ Machinery for compressing bricks, tiles, &c."— 
Dated 14th July, 1863. 

This invention consists of an arrangement of levers in combination with 
pressing surfaces for the purpose of compressing and consolidating plastic 
materials employed in the manufacture of bricks, tiles, and other articles, 
in a more simple, rapid, and efficient manner, and at less cost than hereto- 
fore ; and, further, in dispensing with the use of cams, eccentrics, wheels, 
and pinions in the construction of machines to be employed for compressing 
bricks, tiles, and other plastic materials, and also in rendering the said 
machines double-acting by the following mechan.cal arrangement, for 
example :—In an oblong-shaped framing, and across the lower part thereof, 
there is a shaft extending beyond the outside of the framing ; upon each 
end of this shaft a short lever is fixed, formed with arms of equal length, to 
each end whereof a rod is connected by its lower end, the upper ends of the 
said rods (there being two at opposite sides of the machine) being fixed to 
two separate horiz »nt«] pressing plates, which are alternately brought over 
a hollow mould piece fixed to and across the upper part of the framiug of the 
machine ; there is a pin fixed in each of the aforesaid rods, the said pin 
working in a curved slot formed in the side framings, so that, as the afore- 
said presses are raised from their respective moulds, they are thus caused 
to move backward, and Jeave the mould free to receive the plastic material, 
and the lowering of the aforesaid pressers brings them directly over the 
moulds and guides them in that position while they are descending upon 
the plastic material and compres-ing same. A long upright lever is fixed 
on tne cross shaft before mentioned, and a short lever is also fixed on the 
opposite end of the said shaft, and is furnished with a weight, which tends 
to increase the concussive furce of the pistons and pressers by moving the 
long levers from right to left, and vice versa, one of the aforesaid pressers 
being raised and the other and opposite presser lowered alternately, thus 
rendering the machine double-acting ; one of the aforesaid moulds is kept 
uncovered to receive the plastic material whilst the other and opposite 
presser is compressing the plastic material in its respective mould. There 
is an oblong piston in each mould, which is moved alternately up and 
down by rods counected to a double-acting vibrating double lever, so that, 
whilst one piston is moving upwards, it forces out the brick or tile, whilst 
the other piston moves downwards with the moulded brick or tile. The 
under side of each of the said pistons rests upon the top of the frame of the 
machine while the bricks or tiles are being compressed. 





Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Jm- 
plements of War or for Defence, Gun Carriages, gc. 


1738. R. A. Brooman, Fileet-street, London, * Cartridges for brecch-loading 
arms.” — A communication. — Dated 11th July, 1863. 

The chief object of this invention is to prevent gas escaping through the 
orilice for the pin by which the cartridge is fired in breech-loading arms. 
The First improvement is designed to cause the hermetic closing of the 
orifice through wi ich the gas might escape by the pin itself, and this the 
inventor effects, either by an enlargement or cap formed on the pin, or by 
making the pin conical. Upon the descent of the hammer the pin is driven 
through the metal socket into the fulminating compound to fire the car- 
tridge, whereupon the enlargement upon the pin will close the aperture in 
the socket, and prevent gas escaping therefrom; or if the pin is made 
conical, then its increased circumference will effect the same end. The 
Second improvement consists in securing, by rivetting or burring, the metal 
socket of the cartridge to the movable paper or pasteboard bottom of the 
case, sO as to prevent the separation of these parts at the time 
of the explosion. The Third improvement consists in stamping the 
metal socket complete in one piece without soldering or rivetting, and with 
the guide for the exploding pin and the exploding chamber, or with the 
guide for the exploding pin only. He first punches out a plain disc of 
metal, and then, by top and bottom punches and dies, stamps the socket 
into the required form. 
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Ciass 7.—FURNITURE AND CLOTHING.—None. 





Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


1728. W. Henoerson, Aensington. “ Treating ores and other substances con 
taining iron.” —Dated lth July, 1863. 

This invention (che specification of which is too elaborate to be given here 
in detail) has reference to a former invention of the patentee, dated 20th 
December, 1859, No. 2,900. The patentee claims, First, the methods 
wescribed for producing carburets of iron and manganese, or iron combined 
with carbon and manganese, titanium, tungsten, chromium, or other metal 
that it may be desirable to alloy with iron, by mixing their oxides or car- 
bonates with oxides or carbonates of iron, and excess of coal or other 
carbonaceous matter, moulding into balls or biocks, and exposing them to 
a bright red heat for several hours in close ovens or kilns, the heat being 
produced wholly or in part by burning the gases evolved during the re- 
duction of the mixtures, the reduced ores being afterwards metted in a 
Secondly, constructing kilns or retorts in manner and for the 
purpose described. Thirdly, the manufacture of the deoxidising or purify- 
ing agent consisting of iron and manganese iu the spongy state, as 


| described, 





1755. J. R. Coorgr, Birmingham, “ Sights yor rifles and other jire-arms.”"— | 


Duted 14th July, 1863. 

This invention consists, principally, in fixing the sights on the side of the 
barrel instead of on the top. Ky this arrangement the sights, when 
adjusted for long-range firing, do not require the head to be raised so in- 
conveniently high as is necessary when the sights are on the top of the 
barrel.—Not proceeded with. 


1781. J. N. Tayuor, Brixton, Surrey, aad W. Austix, Milford, South Wales, 
“ Construction of ships, dc." — Dated 16th July, 1863. 

The objects of this invention are to facilitate the easy steering and rapid 
turning or revolving of ships and other floating bodies; to prevent them 
from violent rolling or lurching ; to protect the sides, decks, propellers, 
machinery, and other parts thereof from the effects of shot and otherwise ; 
and to iucrease the strength of such structures. This invention consists 
first, in constructing ships and other floating bodies with one, two, or more 
(by preference two) water ways or channels running from stem to stern 
at or under the bottom of the ship, vessel, or other floating body, in which 
water ways or channels are fitted screw or other propellers. Secondly, in 
the employment of two pairs of propellers at or under the bottom of ships 
or other floating bodies, one pair forward, and another pairaft, and arranged 
so that each propeller may be worked separately or in conjunction with all 
or any of the other propellers, and im either direction, ‘Ihe propellers are 
fitted in such manner that they may be taken out when required for repairs 
or otherwise. Thirdly, in constructing ships or vessels with a flat bottom 
or somewhat concaved transversely trom stem to stern. Fourthly, in 
attaching to the stem or stern post of ships a dovetailed vertical supporting 
grooved chamber or casing of iron, into which a sliding dovetailed gudgeon 


piece is fitted, to which iron eyes or gudgeons are fixed to receive the hook, | 


pintles, or iron gudgeons geared upon the rudder; and in constructing 
rudders with grooved and tongued or side rebated pieces, sliding or fitting 
into each other and fastened by bolts of iron horizontally orcrossways. Fifthly, 


in forming ships and other floating bodies er vessels with curved or arched | 


peaks or triangular ends as rams, and in protecting the same internally with iron 


casing plates, and externally with iron armour plates. Sixthly, in placing | 


vertical and longitudinal iron ribs or plates over the gun devs, about six 
inches thick, three inches broad, and four inches apart, more or less, with 
flanges, well rammed in with sand or end grain wood, panels, or suitable 
materials, resting on one or two inch iron plates and deck beams, the ribs 
or plates being rounded or curved in their lengths like a bridge and sloping 
off atends to the gunwales so as to throw a shell or shot overboard. 
Seventhly, in the employment of port guards of iron or stec! made to close 
when required like a dock gate, and presenting when closed an angle out- 
side, and beimg vpen above and below with iron gratings or bars for free 
circulation of air, The running out of a gun opens the port guards to any 
extent required, and the recoil of the gun again closes the guards to the 
angle of protection while loading the gun. Eigh hly, in constructing 
vessels with sides and projecting outwards in an anguiar or curved form, 
and covering the sides and ends of ships, vessels, or floating bodies with an 
increased thickness of iron armour plating, such plating beiug backed with 
end grain timber, or with sand, or pig iron, or any other resistant material. 
Nuiothbly, in building all the timber frames of ships’ carcases and decks close 
up together, with tight packed jointings, and bolting through the timbers 
with phosphorised copper bolts. Ships constructed in this manner will hold 
together much longer, and would not easily break up if wrecked. 


1748. J. Lana, Manchester, “‘ Dyeing or printing."—A communication.— 
Dated Lith July, 1863. 

This invention consists in the use of oleic, stearic, margaric, linoleic, 
benic, margari‘ic, ricinic, palmitic, lawrosfearic, or any other analogous 
fixed fatty acid, combined with ammonia as a mordant or fixing agent, to 
be employed in dyeing and printing threads and textie fabrics, and with or 
without an admixture of glycerine, and which may be applied either alone 
or together with other mordauts and fixing agents now in use in prinung 
and dyeing. 

17 E. Sonstapt, Loughborough, “* Manufacture of sodium."—Dated lith 
July, 1863. 

According to this invention the patentee substitutes gypsum or sulphate 
of lime for the carbonate of lime, or for a part thereof. This gypsum at 
once oxidises the cerbonic oxide with carbonic avid ; and this latter gas 
has comparatively little destructive action on the sodium. He thus obtains 
a larger yield of sodium than heretofore. The gypsum is well dried before 
itis used. He finds the following proportions to give good results :— 
Dried carbonate of soda, 65 parts ; coal dust, 52 parts ; dried gypsum, 10 
parts, 

1778. H. Meare, South stir 
Dated \6th July, 163. 

The patentee claims the application of a perfect alkaline soap (a soap in 
which the fatty body is completely saponified, whatever may have been the 
process for its being manufactured) to simplify and improve the whole ef 
the manufacture of stearic acid. Secondly, the use of one soda lye, the 
quickening or the carbonate of lime, the extracting the glycerine from the 
exhausted lyes. ‘Thirdiy, the reducing the fatty bodies to a complete 
globular state before causing the lye to act. The rapid saponification ata 
lukewarm temperature, end the performing the boiling or decoction by the 
mere coagulation of the globules, Fourthly, the decomposing of the soap 
by rapid and easy means, and the collecting the sulphate of soda to quicken 
the soda, Also, using hydrochloric acid when the soap, or a part of the 
soap, has the lime for base, and the quickening that, and by decomposing 
the chloride of calcium by sulphuricacid, Fifthly, employing only one 
pressure at the ordinary temperature. Sixthly, the suppressing water 
washings and the clarification of the stearic acid by one fusion only, and 
the plunging of that acid into cold water after the complete saponitication. 
Seventhly, the employment of a solution of chloride of oxide and the atmo- 
spheric contact to discolour coloured fatty bodies, and their distillation, 
after being acted upon by a nitric compound as described, 





t, Finsbury, “ Mode of treating fatty bodies.”"— 


CLass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, sc. 
1772. P. A. J, DuGaroin, Paris, “ Blectric telegraphs."—Dated 15th July, 
1863, 

This invention cannot be described without reference to the drawings. 

1775. R. A. Brooman, Fleet-street. London, * Apparatus for telegraphing 
by electricity."—Dated lath July, 1863. 

The object of this invention is to transmit two telegraphic messages along 
the same line wire, and in the same direction, The inventor proceeds to 
describe the invention as applied toa Morse telegraph ; it ix, however, 
applicable to other telegraphs. The property possessed by positive and 
negative electric currents, of acting upon different magnetic relays, is made 
use of to obtain the double transmission. He operates as follows:—The 
sending station contains, besides the two ordinary manipulators, a revolving 
commutator, which, when the circuit is closed, is capable of transmitting 
positive and negative currents alternately at the rate of from 20 to 26 
times a second. This commutator is put in communication with the two 
nunipulators ; if one manipulator is closed, a positive current passes ; if 
the other is closed, a negative current passes, and if both are closed the 
two currents are passed alternately. The receiving station contains two 
magnetic relays, through which the telegraphic wire passes ; cach of them 
being put in communication with a Morse instrument, the two telegraphs 
will work separately, and give different messages. It will be noticed that, 
instead of receiving dashes for signals, a series of dots will be received, the 
intensity of which would diminish sensibly on the passage of the two 
currents. He avoids this inconvenience by employing a double relay with 
three armatures, and by making the local batteries act continuously, their 
circuits being closed between the instruments by the relay, armatures, and 
their stops ; the instruments will thus commence to work with the break- 
ing of the circuit atthe relay, and wili continue to work as long as the 
armatures vibrate. The third armature completes the work during the 
passage of the two currents, With a similar arrangement complete lines 
may be received for signals. In order to transmit the messages to succeed- 
ing stations it will suffice to use the same commutator; the instrument 
will answer as usual for manipulators, 








Crass 10.—MISCELLANEOUS. 
Including all Patents not found uuder the preceding heads, 
1591. P. R. Hopes, Cannon-street, London, ** Floating hydrostatic machi- 
nery.”—Dated 24th June, 1363. 

This invention consists in certain arrangements of hydrostatic machinery 
to accomplish a long range of traverse with a short cylinder and ram, in 
connection with a ‘follower ” and **spuds;” aud also in connection with 
either racks or screws to accomplish any portion of a stroke of the follower, 
and the final to be completed by hydrostatic pressure ; also in the peculiar 
combination of the fleeting piston and ram, the water acting ou both sides of 
the piston attached to the ram, being let in under or above the piston actu- 
ating the cross-head and spuds in ascending and descending through a long 
length of stroke, so that a short stroke cylinder (say 2-ft. stroke) can be 
made to work any length of traverse. Or a portion of the stroke can be 
accomplished by racks and pinions with suitable gearing attached to obtain 
power; or with ascrew or screws combined with gearing to effect any given 
portion of the stroke when the final part of the stroke is accomplished by 
hydrostatic pressure. ‘This is necessary where any bulky material wants 
pressing or compressing, such as cotton, wool, hay, straw, flax, jute, grass, 
or hemp. Arrangements are also made to hold the spuds and follower at the 
terminal point of each stroke, when the water is reversed to the under side 
of the piston of the ram, sending it up with the cross-head to its original posi- 
tion ready again for another downward stroke. ‘he spuds are then attached to 
cross-head by means of cutches and racks or cotters and cotter hules in the 
spuds, and is there held ; the water is again reversed to the top side of the 
piston, when another 2-ic. stroke is accomplished downwards, and so on to 
any number of strokes until the distance to be traversed ts effected, +o that 
by fleeting back every stroke (say four strokes of 2{t, = Sft, traverse) of 
four strokes of ft. = 12ft, traverse, the necessary amount of stroke beirg 
accomplished without the use of a long stroke hydrostatic cylinder and 
ram. This press can be made either with the cylinder or ram inverted, 
1502. KE. Mygas, Millbank-row, and W. R. Wintiams, Lanvb’s Conduct street, 

London, ** Wet gus meters."— Dated Ath J ane, 1863. 

This invention cannot be described without reference to the drawings. 

1593. S. Smiru, Fell-street, London, ** Manufacture of liquorice.”—Dated 
24th June, 1363. 

This invention consists in perforating or indenting such bars in positions 
that will facilitate the ready breaking or separation of the liquorice into 
fragments or pieces of convenient size, By one arrangement of apparatus 
according to this invention the material to be perforated or indented is 
placed so as to be held between a pair of plates, which are perforated to 
wimit of the points or surfaces for producing the desired perforations or 
indentations passing through them. ‘These points or surfaces are applied to 
a sliding carrier, guided sv that in its motion the points or other suitable 
surfaces may pass into or through the material to be operated upon. The 
holding plates may be flat, curved, or of other form adapted to the material 
to be operated upon, 

1594. J. L. Avenues, Hanley, Stasfordshire, “ Ornamenting porcelain,” — 
Dated 2Ath June, 1363. 

For the purposes of this invention impressions from engraved plates, or 

other printing surfaces, taken in a bituminous or other suitable varnish 





| which will resist acid, are applied and transferred on to white or coloured 
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porcelain. The uncoated surfaces are then to be eaten away by fluoric acid, 
as is well understood. The varnish, which has been applied to prevent the 
action of the acid in parts of the surface, is then removed, and gold is to be 
applied to those parts which have been eaten away in the ordinary manner 
in which gold is usually applied to porcelain. Gold may also be applied to 
other of the parts which have not been acted on by the acid, by reason of 
their being protected by the bituminous or other varnish ; the gold is then 
to be burned in the usual manner, and when necessary the gold is to be 
burnished. The effect will be that the gold apptied to the parts of the 
device which have been previously eaten away will ap, ear as dead gold. In 
some cases, after the acid has been applied and the var.ish removed, 
whitening, or other suitable substance, is applied over parts of the design, 
and then gold, which is to be burned in the usual manner; the surface is 
then scoured with sand, and where necessary burnished, by which the 
appearance of bright and dead gold intermixed with white or coloured 
china will be obtained, according as the surfaces of the porcelain are white 
or coloured. 

1595. T. SKINNER, Sheffield, “ Ornumentation of silver, Gerinan silver, 
Britannia metal, clectro-plated or other plated goods."~—Dated 24th 
June, 1863. 

This invention consists in fixing, by casting or other meaus, into the 
various parts of the article to be decorated, jewels, precious stones, glass 
studs, or composition jewels, 

1597. R. Riptey, Brook--t eet, West-square, Lambeth, “ Construction of a 
packing, chiefly applicable to piston rods, pumps, §c."—Dated v5th 
June, 1863. 

This invention consists in employing as a packing for piston rods and 
other parts of machines requiring to be similarly packed what the 
patentee calls a packing cord, and which is also suitable for forming the 
joints of gas, steam, and water pipes. The peculiarity of this packing con- 
sists ip its having the interior formed of porous fivrous substances, which 
aie saturated with oil, tallow, or other suitable lubricant, while the exte- 
rior of the cord is covered by a weaving composed wholly or partly of 
wire. 

1598. C. A, Count 
“ Appyratus for 
25th June, 1863 

This apparatus is composed of a double parallel common wire spiral 
spring, presenting frum sixty to sixty-six cvils, such spiral springs being 
united on one side of their circumference, so as to form a double tunnel, 
and fitted up in a bag made of india-rubber cloth, or auy other cloth 
rendered impervious ty « strong coating of Foster's varnish, or any such 
material. Each end of the bag is adapted to a cap made of wood or metal, 
and on which are fastened on b th sides the ends of the double spiral 
springs. By pre-sing gently on a valve fitted in one of the caps, and elon- 
gating soltly the spiral springs with both hands, the bag is immediataly 
self-inflated. The bag is fixeu round the body (on which it exercises a 
gentie pressure), under the arms, so as to maintain —with the help of a hook 
hooked to a common staple, and of a string passed round the neck and 
attached to the caps - an invariable centre of gravity.—Not proceeded with. 
1603. W. KirnnaGe, Victoria street, London, “ Using apoclasticon hyphasma 

as a new and improved cloth sor Jloors, rows, walls, tavks, &e."”—Dated 
25th June, 1863. 

This inveutun consists in the employment by a process of amalgamation 
of certain substances in the manuer hereinafter de-cribed, so as wo form a 
material to be called * apociasticon hyphasma,” which may be used for a 
floor cloth and various other purposes. The substanc.s the pat ntee 
employ» in the manufacture of this material are india-rabber, gutta-percha, 
Various guns, farsnsceous, fibrous, or any other suitabie vegetable ‘iatter, 
amalgamated in the fullowing mavner :—He first well masticates the india- 
rubber or gutta-percha, or both, and he then adds # proportion of the 
residue from cotton seed oil, which he prefers as being cheap, tough, and 
without smell ; to this mass he adus, for some purposes, a portion of stearine 
pitch ; he then works in the masticators as much vegetable tibre or other 
maticr a8 will convert it into a strony felt. In this state he removes ic 
from the masticators, avd passes it through a set of mixing sollers, adding 
as much farinaceous matter as will render it ina fit state 1or the finishing 
roller, through which he passes it hot to bring it to the thickness, length, 
and width r quired. For this purpose he prefers the outside husks from 
rice ground tive, if a light ground is required; otherwise he u-es any other 
of the farimaceous substances to suit the colours, This mixture is then 
imm diately fit for prmtng, Which can be used to print any elaborate 
patter, or the material can be ured plain if preferred. Ltis not lable to 
crack, and is well adapted to staireases, public tialls, buildings, offices, and 
Passages, as it is of great strength, durability, and impervious to damp, and 
can be reworked alter avy jength of time, asit improves in kvep ng. 
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16v4 HG, Craia, Cork, ** Preparing iron and other metal plates for ship- 
building, &e.”- Dated 25th June. 1863. ? 

This invention relaces, First, to multiple drilling and countersinking 
mechanism, whereby the patentee is cnabied to drilia number of holes at 
regulated distances apart, and to countersink the same without moving the 
piate, as is required when usi g the mechanism hitherto adopted and used 
for the purposes aforesaid, or by one operation, This mechanism may be 
used for countersinking without drijling,or drilling without countersinking. 
The machinery consists of a worm shatt—which may be wormed alox g its 
entire length, or wormed at intervals, or have a worm or worms keyed 
thereon, or otherwise secured thereto—which acts on corresponding worms 
on the shafts or ends of the drills, or of the cou -tersinkers, or of both. 
Upon the worm shaft aforesaid being #t in motion by driving gear, the 
drilling and counutersimking (either or both of them) wiil be eff-cted. 

1605, H. C. Luk, Lawrence Pountn-y-lane, London, “ Sewing machines.”—aA 
communication. — Dated 25th June, 1803. 

This invention consists, First, m mounting the shuttle driver on two 
guide rods placed one abuve the other, f r the purpose of reducing friction, 
and giving stability to the shuttle driver, thus enablin: the shuttle driver 
to be werked ata very high speed. Secondiy, informing the xroove of the 
shuttle driver oblique, instead of vertical, as heretofore practised, for pro. 
ducing a differential speed thereof, thereby causing the shuttie tu enter the 
loop quickly, Thirdly, in a mechanical arrangement for taking up the 
slack thread while the ueedle is descending to the work. Fourthly, in 
adapting on the shuttle driver, and in tront of the shuttie (a piece of metal 
which the inventor calls a guard), for the purpose of ensuring the formation 
of the loop as the needie ascends, and the certainty of the shuttle passing 
through the loop. ‘The following are examples of the means by which these 
improvements may be effected, As regards the shuttle driver he forms 
some with two lugs at the upper part and side thereof, and one lug before 
the said upper lugs, and about midway between same, the lower jug being 
formed on the outside of the driving arm or oblique part of the shuttle 
driver. The aforesaid lugs have each a bole formed through the same, 
through which pass the guide rods before mentioned, which are tixed by 
their ends to the machine. The arrangement for taking up the slack 
thread from the needle as it descends is effected by a small horizontat 
spring lever paced immediately over the guide (and in a line with the hole 
therein), through which the sewmg material passes from «4 bobbin to the 
needie through the hole in the aforesaid guide, aud alsoa hole in the spring 
lever aforesaid. The effec. of this arrangement is as foliows:—As the 
needle ascends, the tension of the sewing material will pull the af resaid 
spring lever forward; and as the needle descends, the spring of the said 
pring lever will pull the same backward, and also the sewing material, 
thereby taking up the extra sisck thread, and holding the same until the 
eye of the needle enters the cloth. Lastly, as regards the shuttle guard 
above referred to, the following is the construction and mode of adapting 
same to the front of the shuttie, that is to say, to the top of the shuttle 
carrier, and at the end thereof nearest to the nose of the shuttle, the 
Inventor screws a flat thin piece of metal of a T-shape, and adjusts the same 
that the edge of the longer arm as it passes close to the needle sbali press 
against the sewing matcrial or thread therein, and detain the same while 
the needle is ascending, thus iusuring the formation aod holding of the 
loop tor the shuttle to pass through as before stated. The above improve. 
meuts may be adapted to any shuttle machine. 

1606. A. Watson, Aing-street, London, “ An improved festening."—Dated 
25th June, 1864, . 

This fastening 1s composed of a box or case fitted at the lower part with 
& spring, and o a hasp or cateh which fits into and fastens inside and against 
the upper part of the front of the case, or into a stud fixed to it, The hasp 
Is pressed against the box by the spring to keep the fastenug closed, while 
to open it the hasp is depressed and drawn out of the case. 

1609, W. CLARK, ¢ ¢, Londo 
— Dated 25tr June, 

This invention cannot be described without reference to the drawings 

1610. G. Boccivs, Henrietta-stret, London, * An imp 
able jor the manufacture oF candles aud other like articles, and of 
tum, and an wproved wick for burning with such composition,” - 
26th June, 18t 

This improved composition is formed of cornubia, japan, or other vege- 
table wax. mixed with solid paraffine, spermaceti, Or stearine. The im- 
proved wick to be used with the composition in some cases—as, for instance, 
with night lights—is composed of threads of asbestos mixed or woven with 
cotton or other \egetable fibre, 

1612. J. Grive. Tus, Derby, ‘* Machinery for puddling iron and steel."—Dated 
26th June, 1863. 

This invention consists in the mechanical arrangements hereinafter 
described for performing the process called puddling in the conversion of 
cast iron into Wrought iron or steel, On the top of the furnace plates two 
cross bars are fixed, which bars support a circular bed plate on the arch of 
the furnace. A vertical shaft is supported by the bed plate, and the lower 
end of the shaft passes through the bed piate and gears with a horizontal 
shaft, Which latter shaft carrics a pulley by which rotary motion is given to 
the shafts, On the vertical shaft, and short distance above the bed plate, is 
another plate of the sume size as, and parallel to, the bed plate. The said 
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plate is loose upon the shaft. The last described plate is supported on the 
bed plate by means of spheres or balls rolling in a groove in the bed plate. 
The plate loose on the shaft receives a reciprocating rotary motion 
through or about a quadrant as hereinaf er described. The patentee calls 
the plate on the shaft the movable plate. To the said movable plate 
a movable jib is fixed, which jib is set about midway between a verti- 
cal and horizontal position, and projects about eighteen inches beyond the 
furnace dovr. To the projecting end of the jiba bar or hanger is suspended, 
the lower end of this hanger being jointed to the puddling tool or rabble. 
At the top of a vertical shaft is a crank, and a horizontal connecting rod 
from the said crank is jointed to the hanger about two feet from the point 
where it is suspended from the jib. A bevel toothed wheel is fixed on the 
vertical shaft, a short distance beiow the crank. This wheel gears with 
another bevel toothed wheel of larger diameter. The latter is fixed on one 
end of a horizontal shaft working in bearings on the movable piate. On 
the other end of the horizontal shaft is a pinion, which works into a hollow 
curved rack fixed to the cross bars which carry the machine. The rack is 
of the form of a quadrant, and is situated on a horizontal plane, an 
opening being formed in the quadrant rack through nearly its entire 
length, and both the upper and lower edges of the said opening are pro- 
vided with teeth. The pinion in traversing the rack passes first along its 
lower edge up the end, and returns along the upper edge down the other 
end to the bottom, and so on, the pinion being guided by a plate situated 
between the upper aud lower rows of teeth. In this way the rotatory motion 
of the shaft is made to communicate a reciprocating motion to the 
movable plate. The action of the machine is as follows :—Motion being 
given to the vertical shaft, the puddiing tool is worked backwards and for- 
wards avross the furnace by means of the crank and connecting rod. The 
pinion working in the double quadrant rack commun cates a reciprocating 
motion to the movable » late, and to the jib carried by the said plate, and 
by the combined motions the puddling tool is made to travel up and down 
and across the furnace, and the iron is stirred very nearly in the same 
manner as by the manual operations of the puddler. The machine may be 
driven by friction gear. Hot or cold air may be introduced through the 
puddling tool to facilitate the process. 

1613. R. Mcsuet, Coleford, “ Manufacture of iron and steel.”"—Dated 26th 

June, 18:3. 

The essence of this invention consists in thoroughly mixing melted 
spiegleisen. or other melted alloys of iron and other metais, with melted 
iron or steel prepared by decarbonising melted iron or steel prepared by 
decarbonising melted pig iron or cast iron by the pneumatic process, by 
causing the str: am of mel.ed alloy, and of the melted iron or steel, to com- 
mingle and fall simultaneously into a beated ladle or rec-ptacle prepared to 
recei.e the melted substances ; and further to effect the said mixture and 
render it more homogeneous by means of the commotion and ebullition 
caused by foreing poles or pieces of wood beneath the surface of the said 
mixtures of melted alloy and melted iron or steel, or caused by forcing a 
blast of carbouic oxide or coal gas through the said mixtures of melted 
alloy and iron o1 steel, whether contained in a heated ladle or receptacle, 
or i the pneumatic converting furnace employed in decarbonising the pig 
or cast iron, 

1617. E. T. HuGues, Chancery-lane, London, ** Coupling sor hose pipes, &c.” 
~Acminunicstion.— Dated 27th June, 1863. 

This invention is curried out in the following manner :—The hose of 
leather, india-rutber, or other material is paced over the short pipe or 
neck of the coupling in the usual manner, but over the hose the inventor 
places a cut ring, which can be expanded or contracted. The exterior of 
the ring is conical, and has a thread or screw cut upon it which fits a nut 
having a corresponding incline and thread in the interior, The nut 
and thread are first placed over the hose, which is then pushed 
on the neck of the coupling, after which the ring is slipped over 
the neck to the side of the coupling, and the nut is screwed on the 
ting, the effect of which is to contract the ring round the hose, and bind it 
firmly to the neck of the coupling. The hose is easily detached from the 
coupling when required by unscrewing the nut and allowing the ring to 
expand by the opening of the cut.—Not proceeded with 





Trarric Recemts.— The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 13th of February, on 
11,161 miles, to £535,706, and for the corresponding week of last 
year, on 10,758 miles, to £499,416, showing an increase of 403 miles 
and of £36,290 in the receipts. The gross receipts on the following 
14 railways amounted in the aggregate, on 7,721 miles, to £427,943, 
and for the corresponding week of 1863, on 7,543 miles, to £399,035, 
showing an increase of 178 miles and £28,908 in the receipts. The 
increase on the Caledonian amounted to £1,662; on the Great 
Eastern to £1,463; on the Great Northern to £3,114; on the Great 
Western to £3,040; on the Lancashire and Yorkshire to £3,507 ; 
on the London and North-Western to £8,767; on the Manchester, 
Sheffield, and Lincolnshire to £1,225; on the Midland to £3,847; 
on the North British to £859; and on the North-Eastern to £4,108 
—total, £51,592. But from this must be deducted £30, the decrease 
on the Great Southeru and Western, £1,245 on the London and 
Brighton, £160 on the London and South-Western, and £1,249 on 
the South-Eastern, together £2,684, leaving the increase as above, 
£28,908. ‘The goods and mineral traffic on those lines amounted 
to £263,493, and for the corresponding week of 1853 io £233,915, 
showing an increase of £29,578. The receipts for passengers, 
parcels, &c, amounted to £164,450, against £165,120, showing a 
decrease of £670. The traffic receipts on 63 other lines amounted, 
on 3,440 miles, to £107,763, and for the corresponding week of last 
year, on 3,215 miles, to £100,381, showing an increase of 225 
miles and of £7,382 in the receipts. ‘The total receipts of the past 
week show a decrease of £17,271 as compared with those of the 
preceding week, ending the 6th inst., and as compared with the 
corresponding week of last year an increase in the trade of the 
country. 

Frencn ano Enoiisu Coat.—Reference was made last week to 
the experiments instituted by the French naval administration to 
ascertain the heating and other properties of French coal as com- 
pared with English. The coal obtained in the departments of the 
Nord and the Pas-de-Calais was contrasted with Welsh; and that 
of the Saove-et-Loire, the Allier, the Gard, &, with Newcastle. 
The coal of the Loire, justly renowned for industrial purposes, holds 
a middle position between the two qualities as regards the heating 
of steam builers; but it is believed that the basin of the Loire 
could advantageously supply the forging coal and coke required in 
the workshops of the marine. | Experiments made with the Cardiff 
coal showed that it vaporised iu the regulation boilers 8-16 to 
8°30 lb. of water to every pound of coal consumed, while the Auzin 
coal, on being tested in the same manner, vaporised 8°13, 5-43, aud 
8°75 lb. of water. Nearly identical results were yielded by the Noeux 
coal from the Pas-de-Calais basin, the vaporisation effectéd ranging 
from 8-03 lb, to 8°41 1b. of water. The imperial marine also requires 
long-flamed coal, burning easily, and capable of effecting a rapid 
generation of steam; and it formerly obtained this description of 
coal exclusively from the Newcastle basin. It is found that coal, 
richer in gas, but less rich in carbon than that of Cardiff, has a 
sensibly smaller calorific power, and a series of experiments with the 
best coal of the Newcastle basin gave a result of 6°30 lb. to 6°37 Ib. of 
water vaporised by each pound of coal burnt. It is found that the 
coal of the Soane-et-Loire and the Allier may be substituted with 
advantage for that of Newcastle. Thus Blanzy coal from the first 
named basin produced a vaporisation of 6°10 Ib. to 6-60 lb. of water 
to every pound of coal consumed, while the Perriéres and Bezenet 
coal, in the Commentry basin, yielded a vaporisation of 5°85 lb. 
to 640 1b. for every pound of coal consumed. ‘Ihe French coal, 
it was observed here, exhibited greater solidity and cobesion 
than corresponding English specimens. ‘The coal of the Loire 
occupied a middie position between that of Cardiff and Newcastle, 
having effected on a trial a vaporisation of 7°42 Ib. to 7°90 1b. of 
water for every pound of coal consumed. ‘The French inspecting 
ofticers considered that the coal of the Loire, amply sufficient as it 
is in respect to calorific power, would be superior to that of Cardiff 
and Newcastle if it had not the disadvantage of sticking too much to 
the furnace bars, so that it requires the frequent application of large 
pokers, thus fatiguing the stokers and involving waste. It was 
found best, on the whole, to adopt a mixture of the dry and half-rich 
Anuzin coal with poor long- flamed coal from Blanzy. This mixture 
was so contrived that the bars were not covered by either of the 
qualities, aud it appeared to attain ali desirable objects, while its 
vaporising power was 7°27 to 7°38 and 7:50 lb. of water, to every 
pound of coal consumed. The coal owners of France appear to regard 
these trials with much satisfaction, as calculated to stimulate pro- 
duction by securing an exact appreciation of the real qualities of 
French coal.—Collery Guardian,.—[1t is not mentioned with what 
apparatus the experiments were couducted. The rates of evapora- 
tion arelow.—Ep, EL.) 











THE IRON, COAL, AND GENERAL TRADES oF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

ContrnveD DuLiNess IN THE TRON Markets: Competition from the 
Middlesboro’ District: Second-class Houses Accepting Lower Prices 
—Coxtiers Demanpinc Hicner Waces: The Demand to be Resisied 
and Furnaces Blown Out—Tue Coat Trave: Active Demand 
Harpware T'rapes: A Steady Inqwry: Branches Specified—Tny 
Merat Market: From £4 to £5 Reduction in Copper, and Tin 
Receding — Boarpv or Trave Returns: /ardware and Metals— 
DmunisHED Exports or Spectse—A FatLuge 1s tHe Arms Trapg 
—Locat Joint Srock Companies— ‘THe Law or Parents: Bir- 
mingham at the Associated Chambers of Commerce—Mivianv Steay 
Borter Inspection AND ASSURANCE COMPANY: Meeting on Wed- 
nesday ; Engineer's Report. 

Tne iron ore market has not yet recovered its former activity, 

Certain second-class makers are pressing for orders for both pig and 

also finished iron; and, to secure them, they are prepared to accept 

offers from 7s. 6d. to 10s. below list prices. For finished iron not 
many orders are being booked, the customers of such houses being, 
as a rule, over-bought at the advanced rates. To this over-buying 
is, in great part, due the existing slackness; but the competition 
of other districts at home, and of foreign makers also, as previously 
reported, is operating in the same direction. Middlesboro’ makers 
are quoting bviler plates at the same price as South Staffordshira 
makers ; and as, in consequence of the difference in the cost of the 
carriage, they can deliver in London at 10s. under South Stafford- 
shire men, they are taking many orders from the metropolis that 
would have come here. Many finished ironmakers are, however, 
confident that prices will tighten rather than slacken towards 
quarter day, and they are, therefore, buying mine pigs at the 
reduced quotations mentioned above, although they are not in 
immediate want of them. Last Saturdayan almost general notice 
was given by the mine colliers fora rise of 3d. a day, in accordance 
with Union instructions, but they will nearly all be resisted. 

Masters are prepared to suspend certain of their mining operations 

rather than give the rise, and also to blow out their furnaces, A blast 

furnace each, by four different firms, it has been determined shall be 
put out within the next fortnight; the men, however, say they will 
have the rise. 

The continued severity of the weather imparts considerable ac- 
tivity to the coal trade, and there is little to complain of except the 
demand for fine slack, and this is owing in a great measure to its 
being 1s. per ton higher than it has ever been known west of Dud- 
ley. The demand by rail has fallen off since the last advance of 
coal, and large quantities are being sent into the midland counties 
from Cannock Chase, Derbyshire, and Leicestershire on account of 
its being cheaper than the South Staffordshire coal, which obtains at 
present higher rates than were ever known; the various works in 
the district are receiving a better supply of thick coal than they 
were, and little inconvenience now is felt on that score. 

The general hardware trades continue in a tolerably satisfactory 
condition. Shopkeepers have ordered freely for leading descriptions 
of goods, and the first-class houses are all well employed on almost 
every class of hardwares, into the manufacture of which iron does 
not largely enter. {n those instances there has been less doing all 
the month than before the last rise in the price of the metal, and the 
indisposition to give the prices demanded is increasing. In safes, 
therefore, with bults and screws, heavy locks, and iron castings, 
there is a slackness of which most makers complain, but for general 
goods such is the demand at present that some factors are complain- 
ing of their inability to get their work home. This complaint, how- 
ever, is not an unusual one even in times of less activity than the 
present. Scarcely anything is being dove on export account, but a 
fair trade is being looked for as scon as the Canadian and the north 
of Europe demand usually experienced at this season shall have set 
in. Relative to specific branches we may report that the tin plate 
workers, whilst they are as yet engaged in good contracts, are 
not now receiving so many new orders as they would wish. There 
has been a good deal done by all the leading firms in japauned goods ; 
and light builders’ ironmongery has been in fair request. At Willen- 
hall, however, orders are falling off, chiefly on account of the high 
price of iron. ; 

The brassfounders report that orders have slightly fallen off ; 
those who are engaged in the fancy trades report business to be 
somewhat inactive, but in all those branches in which the greatest 
proportion of labour is engaged the men are working full time. 
The casting trade is brisk; the hollow-ware manufacturers of West 
Bromwich are busy ; for edge tools, chains, anvils, and otber articles 
of that class there is also a fair supply of orders in, The saddlers 
ironmongers of Walsall are doing a pretty good trade, and the gas- 
fitters are busy. 

The Board of Trade returns for December and the year were 
issued on Monday. ‘They show, on the whole, a satisfactory con- 
dition of our export trade during last year, the declared value of 
British manufactures and produce exported being £146,489,768, 
against £123,992,264 in the preceding year, and £120,102,514 tu 
1861. The exports rose gradually during the year from little more 
than eight millions in January to over fifteen millions in October j 
but in November they were under thirteen millions in value, rising 
again to £14,345,000 in December ; in the same month of 1861 the 
amount was £9,747,810, and in that of 1862 £10,807,039. Looking 
at the exports of the whole year we find that the a 
increase of nearly twenty-three millions extended to all t ; 
principal articles ‘exported, excepting coal, leather = 
wool. Heavy hardwares show an increase from £423,006 
to £471,056, though there was a diminution of export bs 
the Hause Towns, South Africa, Cuba, Brazil, and Buenos aes 
and higher and more valuable articles from £2,579 511, to eigen a 
though these fell off in the exports to France, lussia, South A : ica, 
the United States, and Brazil. Cutlery shows an advan o fom 
£307,205 to £319,654, extending to every country except E ae 
Holland, Spain, South Africa, and Brazil. Fire-arms could anes 
have been expected to be exported last year to the same extent as - 
1862, when the value reached £1,573,706, aud £852,5°2, agains 
£515,361 in 1861, is, therefore, satisfactory. Steam engines — 
decline from £1,624,876, to £1,986,155 ; combined, however, tot ° 

~ . ARE ty Tyg iin (« Brazil, but other kinds of 

exports to Spain, India, Australia, and Brazil, here was 8 

machinery rose from £2,467,797, to £2,788,863, though t pine A 

diminished export of these also to India and Australia, as well as 

Russia. ‘The exports of metals were as follow :— 
1861, 

£1,044,304 


1,882,275 eo 











Pig and puddlediron .. .. 
Bar, angle, bolt, and rod iron 
Railway iron .. .. «2 es 
B9GO WW... 2s oc 66 0 
Iron castings .. — 
fron hoops, sheets, and plates 
Wrought iron .. ..  .. ee 
Steel, unwrought . 





Copper, do. a oe a * 
Wrought copper and yellow 

metal oo ee 00 ef ee o* = 
i as a a we ee . sisi 
Lead - ee +e ° “ 


Tin, unwrought 
Tin plates .. .. «+ of os 047 
ZmMC wc oo ce © oe of ‘ .- mapas 

'’he most remarkable feature of the export metal ae “ sd 
disclosed by these tables is the great development 0 — 
manufacture, which dates, in its present magnitude, — Siewal 
mercial treaty with France. Unwrought copper, © t ae sent t0 
£593,550, being about one-half of the total ——- 2306 “a0 in 
that country last year, against £246,621 in 1861, and. saan from 
1862; while the exports of copper manufacture pe eager There 
£74,271 to £256,339, as compared with the preceding yes Belgium, 
Was a great increase in the exports of un wrought copper i regards 
Holland, and India, and of wrought goods to Turkey > ea peniie 
the month of December there was a falling off in pig ane P 
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iron, as compared with the exports of the corresponding month of number of boilers nearly equal those of last half-year, the number 


the preceding year, extending to every country except Holland, 
Prussia, and the United States. Railway iron also shows a decline, 
extending to every railway-making country except Spain, Australia, 
and the United States. The extent of the diminution was small, 


owing to the great increase of the exports of rails to the last-men- 
i country ; but there was a large falling off in the December 


tione 
exports of iron wire and wrought iron, extending in respect of the 
latter to every country except France, Holland, Prussia, and the 
United States. Lead also declined in December, owing to the 
diminished exports to China and the United States. 

The total value of the year’s imports is not yet known, but that 
of the first eleven months was £173,369,065 against £159,465,763, in 
1862, and £158,626,057 in 1861. The metallic imports, except those 
of lead and zinc, show a diminution. 

Singularly enough, after all that has been said about specie going 
out of the country for cotton, the bullion returns show that during 
all the year we have been sending away much less specie for cotton 
than during 1862, when there was no outcry respecting the alleged 


rain. 

A failure has been announced on the part of Messrs. Horace 
Chavasse and Co., iron and steel merchants, and sword ané matchett 
makers, in Oxford-street and Alma-street, Birmingham. At a meet- 
ing of the creditors, it was stated that the liabilities will exceed 
£20,000, and that the amount of the dividend will, to some extent, 
depend on the success of certain ventures connected with transactions 
through the Southern ports of America. A successful running of 
the blockade may make a material difference to the creditors. 


The shares in the Patent Shaft Axle Company have been allotted, | 


but are not yet issued. The number of shares applied for ap- 
proached 35,000, the actual number to allot being 15,000 only. 


The directors of the Metropolitan Railway Carriage and Wagon 


Company, in their annual report, recommend a dividend for the 
past half-year at the rate of 10 per cent., aud a bonus of 2} per 
cent., carrying forward £3,200. The annual meeting took place in 
Birmingham, on Wednesday. 

Attbe meeting of the Gloucester Wagon Company, a few days 

0, a dividend, at the rate of 8 per cent. per annum, was declared 
for the half-year, carrying forward £89. 

Quietude pervades the metal market. The demand for tin has 
fallen off, and English has been offered £1 a tou under list prices, 
There is now a little nore competition in the tin trade, a new smelt- 
ing company having appeared, who are selling common tin at 2s. per 
ewt. below former trade rates, and the quality of the metal is reported 


to be good. Copper cannot much longer keep at the present quota- 
tions. They are decidedly nominal, and from second-hands parcels 


have been bought at from £4 to £5 a ton below smelters’ rates. 


This condition of the market, it has been correctly remarked, is | 


interfering very much with the metal trades, and injuriou:ly so; 
and the smelters ought to declare an immediate reductiun, especially 
as the standard is lower. Prices went up far too rapidly, there 
having been six advances, amounting in the aggregate to £24 per 
ton, in a period of eight months, two of them having taken place in 
the present year. This is an unprecedented occurrence, and is 
mainly attributable to that spirit of caprice which the smelters have 
invariably manifested in the regulation of prices; to that chiefly 
may be ascribed the very unsatisfactory state of the metal market at 
this moment in respect to copper. 

At the meeting, on ‘Tuesday, in the Westminster Palace Hotel, of 
the Associated Chambers of Commerce, Mr. J. S. Wright, of 
Birmingham, propused the followiag resolutions:—* 1st. That the 
grantivg of patents for improvements and discoveries in manufac- 
ture is right in principle, and has been found beneficial in operation. 
2nd. That the present Patent Law requires amendment in various 
details, more especially as respects the tribunal for the adjudication 
of disputes and infringements.” Mr. Wright said it would uot 
have been necessary to go over the ground traversed last year, but 
that some activity had recently beep displayed by those who oppose 
the principle laid down iu the first of these resolutions. He then 
rau briefly through the main arguments that have been used in these 
columns in favour of protecting the rights of inventors. It was not 
likely that the Commission would strike at the root of the matter 
by denying the principle maintained by the Birmingham Chamber. 
Only 150 out of 3,000 patents are renewed for fourteen years, and 
a large number lapse in three years. The results brought about by 
the action of the patent laws proved their public usefulness, in proof 
of which he alluded to the invention of Muntz’s metal for sheathing 
ships, avd the electro-plating of Messrs. Job Kington and Co., both 
of Birmingham. He never heard manufacturers complain that they 
had been hampered or injured by patents. The substitute for 
patents proposed was that a Government board should examine the 
claims and plans of inventors, and reward them according to merit. 
But he did not consider the scheme feasible, for it would be a great 
misfortune to increase the hangers-on of Government. Ina few 
days the report of the Royal Commission would be published, aud it 
was believed that improvements would be suggested as to the tri- 
burais for determining the disputes arising with regard to patents.— 
Colonel Akroyd seconded the two resolutions. As to the first, he 
thought the Chambers ought to lay down the broad principle of re- 
cognising the rights of all kinds of property; as to the second, there 
were doubtless many defects in the law which required to be remedied, 
however much difference there might be as to details.—Mr. Feilows, 
of Wolverhampton, supported the motion.—Mr. Allhusen, of New- 
castle-on-I'yne, expressed the opinion founded on his own 
experience, and cor:oborated by the views of others, that the patent 
laws are injurious in operation. He therefore proposed, as an amend- 
ment, that it is desirable that the patent laws be abrogated.—Mr. 
Heymann, Nottingham, seconded theamendment. Switzerland had 
no patent laws or regulations; she had competed successfully with 
other countries, and had machinery which excelled iu several 
branches of industry. In order to imaintain this state of things the 

wiss refused a commercial treaty with France. Patents were 
Tuinous to the bodies and minds of mavy who followed their phan- 
toms like delusions. If a proper tribunal could be established to 
decide what patents would be new and useful, the law might go on; 

ut at present it was injurious to inventors and the public 
at large.—Mr. 
land did not affect the general arguments as regards this country.— 
There were eighteen votes against the amendment, and six in its 
favour. The first resolution was adopied.— Mr. Whitwell 
(Kendal) Suggested that the second resolution should be postponed. 
—Mr. Ripley proposed that, instead of passing the second resolution, 
it should be left to the standing committee to call another meeting, 
if they think necessary, when the report of the Royal Commission 
has been issued.—Mr. Wright assented to the proposal, but that part 
of the second resolution was left standing which affirmed the neces- 
Sity of amending the law. 

On Wednesdity last a half-yearly meeting of the Midland Boiler 
Inspection and “Assurance Company was held in Wolverhampton. 

€ statement of accounts exhibited a balance of £351 19s. 6d. to 
the credit of revenue for the half year. 
Proposed (and the shareholders agreed) to carry forward to 
the current half year, as “it was impossible to give reliable 
accounts of the working of assurance companies in shorter periods 
than twelve months.” No accident had occurred to any boiler 
assured with the company since its commencement; the number of 
shares allotted was 2,295. 
the engineer of the company, made the following report :— 

“To the Directors of the Midland Steam Boiler Inspection and 

- “ Assurance Company. 

Gentlemen,—I have the honour to report that, up to the end of 
bel year 1863, particulars have been obtained of 287 bvilers, 
pr to 228 different firms, with a view to inspection or assur- 
Within rg eur large number is ouly a small portion of the boilers 
wie @ district, and which will, it is hoped, soon be brought 

uP © operation of this company. _ ; 
one Toposals have been accepted during the six months for the 

Trance of 313 boilers. These are mostly in small groups, 


longing to twenty-eight different firms; so that, although the | 











Hesp showed tliat the statements made about Switzer- | 


| frequently to be reported out of repair. 


This balance the directors | 


Mr. Edward B, Marten, of Stourbridge, | 


THE ENGINEER 


of those interested in the company is considerably increased. 
‘The total number of boilers under inspection up to Dec. 3lst, 
1863, was 619, and under assurance 578, making a total of 1,197 
boilers under the care of the company. 
“ These boilers are of the following description:— 


1. Plain cylindrical, externally-fired, with round, egg-shaped, or 


elliptical ends, and sometimes with internal flues .. .. .. .. 709 
2. Furnace boilers, worked from waste heat of puddling, heating, 

refining, or coking furnaces, either upright or horizontal, with one 

or more internal flues... eo cs oe 6262 


8. Cornish or other boilers, with tubes internally-fired ee ee 137 
4, Low-pressure, balloon or wagon shaped eo se ce 08 ce 08 39 


Total 12 oe os oo oo 1,197 
“ The boilers are employed for the following purposes :— 

1. Colliery engines for pumping 98 422 

‘in < windin 824 oe 88 oe ee =e 
2. Mills, forges, foundries, and ironworks.. .. .. «. «. 483 
3. Blastfurmaces .. .. ss «2 «+ «8 «8 of eof of 172 
4. Canals, water and gasworks .. ss ss +s oe oe of 45 
5. Lathe engines os 06 ©e «fs oe 60 os c¢ sc « 
G. Clay WOrkS .. «2 oc cc c8 ce of of co cf oo 28 
7. Saw wills oo 6m 6p 66 66 68 we ¢ 68 66 ee 8 
8. Rope and chain works eo ce ce ce 08 c8 Ce oe 4 
9. Flour mills .. .. os 8 os «2 oo ce 4 
10. Locomotives .. .. ss es *. oe oe 3 
1l, Stamping eT ee ee .- eo 88 oe 7 
12. Glass works .. .. os oe eo . oe ee 1 
13. Carpet works... «+ ee 00 20 ce 08 ce ce ve 1 
14. Printing oo t# ce oe ee 00 te oe 88 te oe 1 


a aes 

“There have been made, during the half-year, 1,793 external, 62 
internal, and 241 flue; making a total of 2,086 examinations. 

“A great many more flue or thorough examinations would have 
been made if opportunity had been given by the owners. Although 
t is very necessary to see the boilers frequently when at work, their 
condition can only be properly ascertained by internal or flue exa- 
minations ; and it would greatly facilitate this if the fire-places were 
properly cleaned out, even when the boilers cannot be emptied, 
as it gives needless trouble and annoyance to traverse the flues 
when there are smouldering embers or quantities cf dust in the 
grate. 

“One of the greatest hindrances to proper examination is the 
prevailing custom of covering boilers with brickwork, or other 
material not easily removed. Every one is agreed that the cover- 
ing or clothing of boilers saves fuel; but it is cue of those im- 
provements that is apt to lead to new evils unless carefully 
watched. 

“No master should object to the trifling expense of stripping his 
boilers, so that every part may be examived whenever there is the 
least suspicion of mischief; and as this can generally be done while 


| the steam is up. it leads to no delay. 


“Some boilershave been proved by the hydraulic test, and it would 


‘lead to the detection of many a dangerous fault, if owners would 


always have this test periodically apphed. It is a much more easy 
and simple process than many beiieve, and takes very little time, 
and if done carefully cannot possibly cause any mischiel. 

“ During the half year 113 reports have been sent to owners, in 
which attention bas been called to many points that were dangerous, 
or likely to lead to danger; and mention has also been made of any 
minor faults or deficiencies causing waste or injury ; but great care 
has been takeu to recommend only that to be dune which was abso- 
lutely uecersary. 

“ Tbe suggestions made have for the most part been willingly 
and speedily carried out, but in ove or two cases they have been so 
far neglected as to cause great risk. I will mention one case in 
which a tube was reported as being so collapsed avd out of shape 
from over beating as to be quite dangerous, and as it was very 
greatly weakened and the plates much drawn and thiuned ; but the 
owners relying on the opinion of the man in charge, postponed 
repair until the next holiday time, aud worked it in this state for a 
considerable time. The policy lapsed during that period, and it was 
not renewed. 

« There isa marked improvement in the state of many of the 
boilers under the care of the company, the men in charge appearing 
to do all in their power to rectify any defects before inspection so as 
to secure a favourable report. It is, perhaps, needless to say that 
the object of the company is equally gained, whether a better state 
of boilers is brought about directly by the reports of their officers 
or indirectly by inducing more care in the attendants usually work- 
ing them. 

“ The chief points reported on have been— 

“The breaking of the joints of the fittings on the top of the 
boilers, causing corrosion of the plates beneath. Nearly all the 
water thus allowed to trickle over the boiler is distilled water, which 
from the experience of those using the same water over and over 
and over azain in marine boilers, by means of surface condensers, is 
proved to be extremely d. structive to iron. This leaking is some- 
times caused by the joints being made with lead or other material 
unsuited to such high temperature ; but more oft-n arises from the 
joints on groups of boilers being disturbed by the expansion and 
contraction of the ranges of pipes, due provision not being made 
by expansion joints, or due care not being taken to keep them in 
working order. i . 

“ Another point often noticed is the great loss of strength in boilers 
by the carelessness with which the plates are fitted and the holes 
punched, especially during repairs. Rivets have been discovered 
that did not half fill the holes, or very much distorted because the 
holes did not match. It seems too often forgotten that the rivet has, 
in most cases, to keep the plates from slipping on each other, rather 


than litting apart, the strain being rather across than in the direction | 
of the length of the rivet; so thatit is essential that it should well | 
and properly fill the hole of both plates to make the work solid or | 


rigid. In repairs it is very frequently the case that the new plate is 
much stronger than theold one; and yetthe old plate, the edge of which 
is necessarily weakened and injured by wear, and the cutting out of 
the old rivets is mercilessly strained by the drift to meet the rigid 
new plate. ‘The consequence of this is, that the boiler soon again 
needs repair. 

“Safety valves have still to be complained of as overweighted, or 
weighted with irregular weights placed carelessly upon the lever, 
which renders it impossible to calculate the load upon the valve with 
any accuracy. Pressure gauges, although generally provided, have 
Those, even of the very 
best construction, ueed to be often examined and checked, as they 
are apt tu lead to false confidence. 

“Jt would greatly facilitate the testing of the pressure at the 


| boilers themselves if small laps, provided for that purpose, were 


placed upon them, so that the indicator might be applied at each in- 


| spection. 


“ Scurf is still more to be met with than it should be, and it might 
generally be considerably lessened by the proper use of the blow 


| cock, ro as to eject the sediment while agitated before it settles on 


to the bottom. Many boilers are fed with water that throws up a 
thick scum when boiling, which causes much mischief if carried int 
the engines with the steam. ‘This evi! would be much lessened by 
a blow pipe so arranged as to diaw from the surface of the water. 
“There have been about fifty explosions reported in the news- 


| papers during the year 1863, causing the loss of about ninety lives, 
| with nearly as many more injured. About thirty of these explosions 


happened during the last halt of the year, but none of the boilers 
were under the care of this company. 

“ [personally examined two of the explosions which occurred in 
this neigibourhood. Both were cylindrical boilers, with round 
ends, and one exploded from over pressure, being weakened by 
injudicious repair, aud the other trom overheuting of the plates 
through shortness of water. J would remark that both these 
boilers belonged to firms who have other bvilers uuder assurance 
with this company, but for different reasons had not insured those 
which exploded. 
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“Three explosions are reported since the commencement of the 
year 1864. One was a balloon-shaped boiler, the second was a plain 
cylinder, and the other was the explosion of two boilers 
simultaneously this day week, causing the loss of ten lives, and the 
injury of about twenty more, and the damage to property to the 
amount of about £3,000, 

“During the past year several engines have been ‘ indicated,’ by 
which their effective duty has been compared with the consumption 
of fuel, and the cause of waste has been pointed out, and remedied. 

“In conclusion, I would remark that even our comparatively 
short past experience has fully proved the benefit of periodical 
inspection of steam boilers. 

“T have the honour to be, Gentlemen, 
“ Your obedient servant, 
“ Epwarp Burvon Marten.” 

The Chairman (Mr. Philip Williams, who is also the Chairman of 
the lronmasters’ Association) said that the effect of the operations of 
the company would be most beneficial to the district in many ways, 
and not the least in inducing greater care and watchfulness on the 
part of working engineers, who would know that a report would be 
made to the office of their respective works by a competent person 
oun the state of their respective boilers. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroot: The Great Eastern: St. Helen's Railway: Birkenhead 
and Dock Extension on the Liverpool Side of the Mersey ; the Mersey 
Docks and Harbour Board and the late Slucing Operations: Na- 
tional Steam Navigation Company: New Branch Railway; New 
Ferry Arrangements—Statr or Rape at SaerrreLp—NortHern 
Raitway Marrers: Lancashire: Subsidence of Pauperism—Tus 
Coat TRrape—Nortuern lorics: Exports from the Tyne: Wans- 
beck Railway: Central Northumberland Railw y: Newcastle and 
Gateshead Water Company: Shields Steam Shipping Company : 
Street Ruilways in Darlugton: Steamer fir Italy: The Royal 
Agricultural Society's Meeting at Newcastle: Sir W. G. Arm- 
strong—Lonpun anv Noxta-Western Ramway—Sovutra Yor«- 
sHike Rattway—Lancasuine ano Yorksuire Ratway: Curious 
Statistics—\1ne Great Noxrnern Raitway: Proposed Connection 
with the Southern Counties—Scortisu Torics: The Coal Supply 
Question: Kirkcudbright Railway: Monklund Railway ; Clyde Ship- 
building, §c. ‘ : 

Wirn regard to Liverpool matters, we way note that the Great 

Eastern steamship, which cost altogether £900,000, will be acquired 

for less than one-ninth that amount by the new “Great Eastern 

Steamship Company, Limited,” even allowing for old bonds pur- 

chased. ‘The St. Helen's Railway and Canal will be transferred to the 

all-absorbing Loudon and North-Western, July 1, 1864, Another 
great dock struggle is impending, the Birkenhead Commissioners 
having agreed to a petition on Friday agaiust the bill promoted by 
the Mersey Docks aud Harbour Board this session. The petition 
agreed on states, inter alia :— That the works proposed to be con- 
structed under the provisions of the said bill, or some of them, are 
works for which application was made to Parliament in the year 
1855 by the trustees of the Liverpool docks, aud for which they 
sought power to raise £3,5°0,000; but Parliament then refused to 
graut such powers and limited their expenditure on the Liverpool 
side of the Mersey to £850,000, with a view of insuring the comple- 
tion of works at Birkenhead, at the earliest practicable period, that 
the raising of so large a sum of money (£875,0u0) in addition to the 
sums already authorised, would, in the opivion of your petitioners, 
create difficulty in raising the requisite funds for completing the 
works at Birkenhead; and your petitioners believe that the works at 

Birkenhead would, in consequence, be still further retarded or sus- 

pended, whereby great injury and injustice would be inflicted on 

them, and on all parties connected with the trade of Birkenhead.” 

At the last sitting of the Mersey Docks and Harbour Board the 

following letter from Mr. Kendel was read:—"8, Great Gvorge- 

street, Westminster, 8.W., Feb. 17, 1864. Sir,—I observe in the 

Liverpool Mercury, of last Friday, a report of the proceedings of your 

buard at their meeting last week, from which I gather that the Low- 

water Basin at Birkenhead is generally attributed to my father, 

the Jate Mr. Rendel. Your board is aware, for I observe that a 

member of it stated as much, that this basin has been constructed 

ou a design which was the result of a compromise between it and 
the Great Western Railway Company, and that this compromise 
was first proposed mavy months after Mr. Rendel’s death, The 
omission of the Birkenhead fork and the other alterations thereia 
agreed to have entirely destroyed the principles of Mr. Rendel’s 
design, both as regards the conduct of traflic and the operation of 
the sluices; and, as his professions] representative, I beg to repu- 
diate any connection on his part with the basin as constracted. 

L have therefore to request, as a matter of justice, that my father's 

freedom from all responsibility, in regard to the basin, may be 

publicly recognised by your board, so that paragraphs, such as I 

observe in various newspapers respecting him, may receive no 

support from any remarks which your board or its officers may 
make, Iam not to be supposed from the foregoing to assent to 
the sufficiency of the experiments which have been made with the 
siuicing, to the manner in which they appear to have been con- 
ducted, or to the conclusions which have been drawn from them. 

I have to request that you will lay this letter before your 

board, and to state, in conclusion, that I shall forward copies 

of it to any papers to which my attention may be directed as 
having inserted notices on the subject of the basin and its supposed 
author, I am, sir, your obedient servant, A. M. Rendel. ‘To the 

Secretary of the Mersey Docks and Harbour Board, Liver- 

pool.” Mr. Tobin said it would be at present injadicious 

to condemn the works as an utter failure. The National 

Steam Navigation Company is about to add another five 


| steamer on the line between Liverpool and New York, viz., the 


screw Pennsylvania, The Pennsylvania is a full-powered screw- 
steamer, barque rigged, and capable of carrying a very large — 
of canvas. Ou a voyage toand from Alexandria she steamed eleven 
knots with a fresh head wind. At this rate of speed, under the 
circumstances named, she had almost no vibrating motion, and when 
impelled by steam and sails she made fourteen knots per hour. 
The Pennsylvania is 340ft. in length over all, measures 41ft. in 
beam, and is 28ft. deep in the hold. Her registered tonuage is 
2,415, and her gross tonnage 2,972 tons. Her screw propeller is 
worked by two engines of 350 horse-power nominal, but which can 
be worked up to 1,000, and the engine power works directly upon 
the screw shaft, thus reducing the amouut of friction to a minimum, 
While securing a maximum of effective power. The engines are 
supplied with steam by ample boilers, which are heated by ten fur- 
naces, ranged foreand aft, both the engine room and the furnace space 
being freely and well veatilated. The ship was built aud the 
engines designed and constructed by Messrs. Palmer Brothers, of 
Neweastle-on-T'yne. A new branch railway from Edge Hill 
through Wavertree, Mozley Hill, Allerton, and Speke, has been 
opened for traflic, It is four aad a half miles in length, aud double 
throughout. It joins the Garston and St. Helen’s line near Speke 
station. ‘he new line, when completed, will again branch off at 
Ditton, cross the Mersey by a bridge to be constructed at Runcorn, 
aud rejoin the London and North-Western beyond I’restun Brook. 
I'here are two very pretty stations—one at Mozley Hill, the other 
at Oak-lane, Allerton, five minutes’ walk from Garston. The old 
Garston station is now used as a goods depot only, but will probably 
be brought into use by the railway, now being constructed, from 
Garston to S-fton-street, Liverpool. It appears that matters 
connected with a new ferry from the vicinity of the Mersey 
Ironworks to the Cheshire shore, at New Ferry, have made such 
progress as to enable the directors of the Mersey River Steam- 
boat Company to contract for the building of two of their 
steamboats. ‘hese are making such rapid progress as to be 
launched in the month of April. The other arrangements of the 
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company are also in such a train as renders it certain that the ferry 
will be in full operation in June. To give efficiency to the practical 
operation of the ferry, which all agree is much wanted, to afford 
accommodation to the large and increasing population of Toxteth 
Park, and the districts brought into immediate connection with it 
by means of the Garston Railway, it is necessary to construct engi- 
neering works of very considerable magnitude and importance on 
both sides of the river. On the Lancashire side communication 
with the steamers will be established by a floating landing-stage, 
connected with the dock wall by a bridge of a character somewhat 
akin to those at the George's Landing-stage. The plans for this 
portion of the fixed works for the ferry having been prepared and 
submitted to the Dock Board, were by them referred to Mr. Lyster, 
the able engineer for the board, from whom they received approval. 
‘hese plans will be at once proceeded with, and, from the energy 
with which the undertaking is pushed forward, there cannot be any 
doubt that the stage and bridge will be completed in time to allow 
of the ferry being opened at the time named above. At New 
Ferry the permanent works are to be of a different character. 
There the company will erect a pier of about 900ft. in 
length, similar in appearance, but much superior in construction, 
to that recently erected at Southport. Some difliculties were at first 
thrown in the way of getting this structure put down, it being feared 
on the part of the Lords of the Admiralty that its erection might 
interfere with the free navigation of the river. To obviate this 
objection, the plans proposed by Mr. J. Brunlees, of London, were 
very carefully studied by Admiral Evans, the conservator of the 
navigation of the Mersey, and after cousideration on his part have 
been officially sanctioned by the Lords of the Admiralty, and will 
be at once put in progress of execution. rom the nature of these 
plans, and of the position in which they are to be carried out, there 
is no doubt of their being fully accomplished in two or three months, 
It has also been determined to extend the trips of the new boats to 
and from the George’s Landing-stage, at which they will make half- 
hourly arrivals and departures throughout each day, thus forming a 
continuous means of river conveyance between the centre and the 
south end of Liverpool, and also across the Mersey to New Ferry. 

At Shetlield, the large iron and steel houses continue full of orders 
and the steel trade is generally active. Goodorders have been received 
from Scotland, the shipbuilders on the Clyde being busy. Anaveraye 
demand prevails for railway materiél, both with steel and iron. The 
manufacturers of engineers and machinists’ tools are also doing a 
satisfactory business. ‘The Danish war has interfered, to some 
extent, with the continental trade, and the German market is 
unsteady. The ironfounders are busy with heavy castings. 
joint-stock company, privately formed through Messrs. Chadwick, 
Adamson, and Co., financial agents of London and Manchester, has 
made arrangements for the purchase of the extensive steel, iron, and 
armour plate works of Messrs. John Brown and Co., of Shetlield. 
The capital has been fixed at £1,000,000. The works employ up- 
wards of 3,500 people. The present partners will retain a large 
interest in the concern, and will act, Mr. Brown as chairman, and 
Messrs. Lragge and Ellis as managers, and a very large proportion 
of the capital will be held by the directors, five of whom are gen- 
tlemen connected with Manchester, ‘The tithe of the new company 
will be “John Brown and Co, Limited.” 

At the halt-yearly mecting of the North-Eastern Railway Com- 
pany on Friday the directors’ report was adopted, although not 
without a rather acrimonious discussion, It was agreed that the 
York and Doncaster line should be proceeded with, and also a short 
line between Church Fenton and Micklelicld. In reply to some 
allegations of a personal character, Mr. Kitson stated that be had no 
interest in the supply of locomotive engines to the company, and he 
would rather leave the directorate than any relatives of his should 
be prevented making their way in the world. The North-Eastern 
directors have determined to withdraw their present scheme for 
carrying the line through the centre of Leeds, and are prepured to 
propose a new scheme for the accomplishment of their object. 
Satisfactory progress is being made with the West Riding and 
Grimsby Kailway, and it will be completed during the year, as sti- 
pulated by the contractors. he engineer of the Darlington section 
of the North-Eastern system has been instructed to prepare the 
plans and specifications of the Crook and Towlaw branch forthwith. 
‘The prospects of the unfortunate West Hartlepool Railway appear 
to be reviving. ‘To meet the large increase in the timber trace at 
West Hartlepool (the imports of 1863 being 121,625 tons against 
85,724 tons in 1862) the directors have commenced the culargement 
and improvement of the Timber Dock and Ponds, at an estimated 
cost of £15,000. 

‘The current of pauperism in Lancashire seems now fairly eLbing. 
On Monday, Mr. Farnall reported a decrease of 2,029 in the numbers 
of persons parochially relieved ; and on the 13th inst. matters com- 
pared as follows with 1863:— Number relieved in 27 Lancashire unions, 
140,764; corresponding week of 1863, 218,366. The demand for 
most qualities of coal continues good in the Lancashire district, 
though it has never of late been in excess of the supply; but there 
does not appear the slightest probability of an increase in the re- 
quirements of the manufacturers and spinners for some time to 
come. The only matter of interest in the neighbourhood is the posi- 
tion of the colliers of St. Helen’s and Haydock, near 2,000 of whom 
are on strike to obt.in a reduction of the hours of labour for the day 
wagemen without any corresponding reduction of wages. f 

‘The exports from the Tyne last week, comprised 22,722 tons of 
coal, 4,759 tons of coke, and 1449 ewt, of iron. ‘These figures show 
an increase in the shipments of coke last week of 1,084 tons, but a 
decrease of 4,696 tons in the shipments of coal and of 7,291 ewt. in 
the shipments of iron, As regards Other northern matters, we may 
note that at the balf-yearly meeting of the Wansbeck Railway 
Company on Saturday, the chairman (Mr. R. Hodgson, M.P.) con- 
yratulated the sharebolders on the improvement in their prospects, 
The re-opening of the Redesdale Ironworks by Sir W. Armstrong 
and Co. would benent them very considerably, as_ the ironstone 
would pass over several miles of the Wansbeck Railway. He 
should be extremely glad to see that the iron was of so good quality 
and in such quantity that Sir W. Armstrong and Co. might be 
induced to carry on the smelting on the spot ; for if that were done, 
the returns of the Wansbeck Railway would be still further 
increased. There was thus an immediate prospect of an increase of 
revenue from minerals; and it remained for them to endeavour to 
get the line completed between Morpeth and Redsmouth, when the 
through traflic would begin to come upon the Wansleck Railway. 
He was unable to state precisely at what time the railway would be 
opened, but he had no doubt the opening would take place dwing 
the present year, He would be extremely well pleased it they might 
look with certainty to its being opened in August, because upon the 
opening depended the completion of the contract between the North 
British and the Wansbeck Railways. The Central Northumberland 
Railway has been staked out from Scot's Gap to within three miles 
of Rothbury, In accordance with an arrangement come to in the 
works of Messrs. R. Stephenson and Co., Newcastle, the workmen are 
allowed the privilege of leaving work on Saturday at Ll pm, 
instead of 4 pm., as formerly. The annexed statement exhibits 
the comparative position of the Newcastle and Gateshead Water 
Company :— 





“A 


: Number of Tenants. 
Year ending Feb, 1, 1863...) 6. 29,004 
Year ending Feb, 1, 1562 es 27,641 


Revenue. 
£23,107 18s. 6d 


22,061 2 


1,453 4. oe £1,046, 16s. 4d. 

The line of pipes from Newburn to Benwell, and from Benwell to 
Newcastle, was fully completed in July last. This both affords a 
fuller means of supply from the reservoirs at Whittle Dean, and 
leaves at liberty the old main or aqueduct from Newburn to New- 
castle for a separate supply of Tyne water for the manutactories, for 
which, in the recent Aci, the company obtained unrestricted powers. 
Yor this separate supply the directors have now all but completed 
the arrangements. The Whittle Dean water will thus be left during 
the drier portion of the year for the exclusive use of the inhabitants 
being relieved of the greater part of the large consumption due to 


Increase .. .. 








the manufactories. The new engine at Arthur’s Hill, for the better 
supply of the high service district, has also been completed, and is 
in use. New street pipes have been laid during the year as under: 
—12in. pipes, 1,674 yards; 10in. pipes, 717 yards; 6in. pipes, 1,668 
yards ; 5in. pipes, 33 yards; din. pipes, 264 — 3in. pipes, 5,253 
yards ; 2in. pipes, 934 yards. The half-yearly report of the directors 
of the Shields Steam Shipping Company states that the paid-up 
capital of the company, Dec. 31, 1863, was £17,844, upon which 
they recommend a dividend of ten per cent. per annum. The de- 
preciation fund will stand, as represented in last half-year’s report, 
at £875, and the redemption fund at £237 5s. 5d., and there will be 
a balance of £35 183, 104d., to be carried to next half-year's 
accounts. The new steamer, Chipchase, at present building by 
Messrs. J. W. Richardson and Co., Low Walker, is expected to be 
ready for service about the beginning of March, when the directors 
look forward with contidence to being able to obtain for her similar 
employment to that in which the Tyne is engaged. The Tyne has 
made 24 London voyages, and, with one or two exceptions, such as 
breakage of her screw, &c., no casualties of any importance have 
occurred. A street railway laid down in Darlington appears to 
have been a pecuniary failure. Thus the financial statement at a 
meeting of the proprietors last week showed that the receipts for the 
past year for passengers, parcels, and mails had been £441, which 
was £11 less than the working expenses, indicating an increase in 
the deticiency, which was last year £78. The original capital was 
£4,000, of which £3,704 has been expended. The length of the 
railway is only one mile. The line has been in operation since Jan. 1, 
1862. A decrease in the number of passengers has taken place, which 
may be ascribed to the novelty having worn off. A fine screw steamer, 
the Indostan, built by Messrs. Palmer Brothers, of Jarrow, bas left 
the Tyne for Genoa, The Indostan has been built and engined at 
the extensive works of Messrs. Palmer Brothers and Co., at Jarrow, 
for the postal service from Ancona to Alexandria. She is 260ft. 
long, 28it. beam, by 16}ft. deep; and has a magnificent finished 
dining saloon on deck, 80ft. long by 18ft. wide. Below the dining 
saloons are the sleeping berths, fitted with every accommodation 
for the comfort of 100 passengers. Between decks forward are the 
second-class cabins, with accommodation similar to those already 
mentioned. The Indostan is fitted with engines of the inverted 
direct-acting description, with cylinders 54in. diameter, and 3vVin. 
stroke, and all recent improvements and appliances. She left the 
Northumberland Docks at 9 a.m., drawing 14ft. Gin. water aft, and 
14ft. 2in. forward. In making a trial trip over the measured mile 
otf Whitley, and on a mean of four runs, with and against the tide, 
she attained a speed of 13 knots, or 15 statute miles, per hour; the 
engines giving out during the trial 1,050 indicated horse power. 
Immediately after the trial the vessel set out on her voyage to 
Genoa, and she passed through the Downs twenty hours after 
leaving the Tyne, a distance of 280 nautical miles, thus showing 
on her voyage a speed of about 14 nautical miles per hour. 
‘Lhe local committee for making arrangements in connection 
with the approaching visit to Newcastle of the Royal Agri- 
cultural Society met on Saturday. The chief business was 
finance, and there are now cheering hopes that the necessary 
£5,000 will be raised. The local committee agreed to take 
other 40 acres of strong land, for the trial of steam ploughs, 
which will make in all about 2u0 acres, and it is expected that the 
trial will be at the largest and best the society has ever had. 
The North-Eastern Railway Company refuse to make a branch line 
from the Trafalgar Goods Station to the New Bridge-street Station 
of the Blyth and Tyne Railway. Sir W. G. Armstrong is carrying 
out extensive improvements upon his newly purchased estate at 
Dibdin Mills, near Rothbury. He intends to build a new hall at 
Dibdin Mill, which will become as elegant a country seat as there is 
in Northumberland. 
an observatory on the top of the Crag-ends. 

At the half-yearly meeting of the London and North-Western 
Railway Company on Friday, the chairman (Mr. Moor) stated that 
the whole of the locomotive department was now in the best possible 
condition. In the renewal of the permanent way there was a 
reduction of expense to the extent of £35,000. In the last half-year 
about £15,000 had been spent on the reconstruction of bridges, iron 
and stone having been substituted for timber. Steel rails had now 
been down at some of the stations for a couple of years, and the 
results were such as the board anticipated. Steel rails had been 
found equal in working to ten facings of iron, The expenses of the 
locomotive departinent in the second half of 1861 were £334,000, 
while those of tbe last half-year were only £328,800, notwith- 
standing the vast increase of tratlic. That the decrease had not been 
effected at the expense of the stock was evident from the fact that 
in the last two years there had been an addition to it of 99 new 
engines, 200 new carriages, and 590 new wagons. All the new 
machinery, except indeed new workshops, was charged to the 
revenue, 

With regard to the South Yorkshire Railway, it appears that 
application will again be made to Parliament to authorise the 
transfer of the undertaking to the Manchester, Sheflield, and Lincoln- 
shire Railway Company. The only other bill promoted by the 
directors in the present session is a bill to enable the company to 
construct about a mile of line to join the Midland branch at Barnsley. 
The proposed extension is necessary to give effect to the agreement 
with the Midland Company, by which running powers for coal to 
Wakefield was secured to the south of Yorkshire. The estimated 
cost is £10,000. A bill is promoted in the present session by parties 
in connection with the Great Eastern Railway Company to form a 
line connecting the South Yorkshire Railway with the Great Eastern 
system at Cambridge, with the special view to a low tariff on coal 
for the long distance. The directors have sealed the conveyance of 
the Barnsley Coal Railway to the South Yorkshire. The 
construction of the bridge across the Trent, at Keadly, has since the 
last report made satisfactory progress, and the board expect will be 
available early in the spring for traflic with the Grimsvy and the 
Trent, Ancholme, and Grimsby line, now completed. The extension 
into Sheilield has also been finished, but it has been considered 
desirable to have the works for a double line, which would in their 
execution interfere with the traflic, completed before the opening of 
the branch. 


Some curious statistical facts were stated by the chairman of the Lan- 
cashire and Yorkshire Railway Company at the halt-yearly meeting 
last week. The hon. gentleman (Mr. Wickham, M.P.) said the rolling 
stock worked now nearly 10 per cent. more goods traflic than in the 
ousiest year they had had prior to 1863. The weight each of the 
engines had moved on the average of the last half year was at the 
rate of 19,488 tons; in 1860 it was 19,246 tons; in 1859, 18,000 
tons; in 1858, 16,918 tons. In 1852 it was only 12,519 tons per 
engine. So that in that interval they had succeeded in getting 
upwards of 50 per cent. more work out of the engines. 
during the past balf vear amounted to £971,509; in 1862 the amount 
was £903,991; in 1861, £982,760; in 1860, £1,031,631. To this 
amount, 5,701,215 passengers had been carried, being an increase of 
768,009 over the number in 1862, of 310,634 over 1861, and of 
299,048 over 1860, the vear when the company’s revenue had 
arrived at its highest point. During the halt year, 2,886,483 tons of 
minerals and coals had been moved, being an excess over 1862 of 
299,548 tons, over 1861 of 178,192 tons, and over 1860 of 230,376 
tons. While, however, there was an increase of 306,000 passengers, 
and 230,000 tons of merchandise, the receipts were £60,000 below 
what they were in 1860, showing that the passengers did not travel 
so great a distance, or that the goods conveyed were not of the same 
value in 1863 as in 1860. In 1860, each passenger on an average 
travelled 10} miles, and in 1863 the average was 10} miles—showing 
that a very small diminution in distance told upon the receipts of 
the company. The working expenses of the company amounted to 
£412,811 or 42} per cent. ; in 1862, the amount was 44} per cent. ; 
in 1561, 43} per cent.; in 1860, 40} per cent. Votes were taken at 
the meeting for the following additional outlay on capital account, 
on the company’s existing lines :—Land for station accommodation, 
£5,000; works in progress, £46,500; works contemplated, £36,500; 
rolling stock, £32,000, 
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The Great Northern Company has struck out the novel idea of 
conveying its coal, &c., through London to the South via the Londo 
Chatham, and Dover Company’s system. With this object the 
Great Northern will make the London, Chatham, and Dover an 
advance of £300,000 at 34 per cent. to enable that company to com- 
plete its Ludgate-hill extension. At the half-yearly meeting of 
the Great Northern on Saturday, the chairman said he thought the 
company would gain thousands by making this advance. A large 
amount of coal, &c., would come over the line from Yorkshire and 
Lancashire down to Dover, there to be shipped. 

With regard to Scottish matters, it may be observed that it is 
proposed to establish a telegraph from Glasgow to the Pladda and 
Cantyre lighthouses. The question of the future coal supply of the 
empire has been discussed at a meeting of the Glasgow Geological 
Society, and the following table was submitted on the occasion ;— 

Supply in 
Area in million 
sq. miles. 

1,920 


Annual pro- 
duction, 1861, 
11,081,000 
34,635,884 
25,643,000 
13,201,796 

1,255,644 


Coalfields. 
Northern—Scotch, .. 
Eastern—Newcastle, — 
Western—Lancashire, &c., 
Southern— Welsh 
Cumberland, 


86,817,324 

All the fields are within a depth of 4,000ft., and at the present rate 
of consumption would last 970 years. The Kirkcudbright Railway 
has been opened for goods, mineral, and cattle traffic. It is stated 
that the junction at Castle-Douglas of the Kirkcudbright line with 
the Port-Patrick line has been condemned by the Government in- 
spector, Captain Rich, and a meeting of the directors of both com- 
panies has been held for the purpose of endeavouring to come to an 
arrangement. This, however, has not yet been done, and steps are 
being taken for bringing the whole matter before the Board of Trade. 
Meanwhile it is said that a booking station for passengers is to be 
erected at the bridge on the Crossmichael-road, but when the 
regular passenger tratlic will commence is uncertain. The half- 
yearly report of the Monkland Railway Company observes :—* The 
propriety of improving the company’s workshops at Moss-side has 
for some time received the serious consideration of your directors, 
and they have now determined to execute immediately, at a cost of 
about £4,000, additions and improvements therein, the results of 
which, they are satistied, will be in every way beneticial. Your 
directors have long been impressed with the great inconvenience in 
working the traffic along the original Ballochney and Slamannan 
lines, caused by the use of the new antiquated system of inclines, of 
which there are three upon this portion of your railway. With the 
view of obviating this evil, they bave introduced a bill into Parlia- 
ment for the construction of deviating lines to the extent of 3} 
miles, whereby the tratlic may be carried over an unbroken line of 
railway.” With regard to Clyde shipbuilding, we may note the 
launch by Mr. Lawrie, of Whiteinch, of a screw steamer of 250) tons, 
built for service in New Zealand. A paddle-wheel tug steamer, the 
Richard Price, has also left the Clyde this week for New Zealand. 
It is rumoured that the extensive shipbuilding business carried on 
by the firm of Messrs. Tod and Macgregor—a firm that has done 
much to raise and to extend the fame of Clyde vessels—is about to 
be taken up by a joint-stock company. 








METAL MARKET. 


Tue metal market has shown symptoms of improvement. 





Sir William also contemplates the erection of | 


Rai.s.—A good business has been done at £7 12s. to £7 15s. per ton. 
‘Vin. -- Banca is quoted at £118, and Fine Straits at £117 per tun. 
Coprer.—Dull of sale, and manufacturers’ rates are scarcely maintained. 
Lab in good demand at £21 per ton for soft English. 
SreLTER.—Some speculative sales have been made at £22 10s. per ton for 
| deliveries in June. Moat AND Co. 
65, Uld Broad-street, London, 25th Feb., 1864. 
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MANUFACTURED IRON. 
Bars,Govan .. £910 0 
» Common os ee 4 2 . 
mpeller, Common | 

~~ aS 1010 0 
Cramond Scrap Bars delivered 
in London .. 
Plates and Sheets 
Rails 
Pipes 
Chairs .. 


oo of 8 
- 


+. 08 68 


12 10 0 less 2} per cent. 
1210 0 
910 0 
510 0 
o- . 410 0 
Giascow, 24th February, Lap 
ntil to-day the market for pig iron has been flat, with extensive sa , 
ak n ‘te 308, cash, but the proposition of a = on the Dano 
German question has caused a sharp return to 60s. 3d. 3 said 
Soa. the close of the market is given at 60s. 3d. nominally, cash 
prompt. , ; a 
' Suporte last week were 10,769 tons, against 9,896 tons corresponding 
week of last year. 


Suaw, Tuomrsox, AND Moore, Metal Brokers. 


T > ATIYY ‘ , 
PRICES CURRENT OF TIMBER. 
1862. 1863. || 1862. 1863. : 
86 2 62 Oi Perload— £5 4 8% £ & 
2 013 O 14 015 0'| Yel. pine per reduced C. 
310 410 310 410 | Canada, Ist quality 7 
30 40 3 0 woo 1 
0000 5 03 | Archs 
510 610 510 | St. Pe 
birch...... 310 410 3 0 3 
Memel.. 0 0 0 0 
elm ...-. 310 5 0 
oak ...... 310 610 
Dantzic, fir........ 210 @ 
Memel, fir .....-4. 3 5 ‘ 
Rige ccccccsecseeee 8 O 8 i 
nwedish . ....00. 210 2 y j 
Masts, Queb.rd. pine 5 0 
yl pine 5 0 





17 018 0 

uéone 

18 ¥01W 
}jlqwia 0 
yowed 
w ob 0 
wone 
yg o 910 
w ol 10 
9 lv lo 10 


Quebec, red pine .. 
yellow pine.. 
st. John, N.B.,yel... 
Quebec, oak, white... ow ¢ 
015 0 
-10 oll 0} 
white 9 # 910 
Gefle, yellow...... 1010 11 JU 
Sodeshamm ...... 910 1010 
Christiania, per C 
12t. by 3 by of 21 
- yellow 


o2 0 21023 0 


ou1¢ 





The revenue | 


im. ..+- J 
Deck plank, l)nts 
ae A | 016 16 
Staves, per standard M, ra 
Quebec, pipe.---.. 70 0 750 
punch on 18 0 200 
15 10 19 10|| Baltic ena | 150 0 160 0 
14.10 16 10]| pipe.....eee 


ri.pine 0 0 
Lathwood, Dantz.fm 5 10 
St. Peters 8 0 
Deals, per U., 12.t. by 3 by Yin. 
Quebec, wht. spruce 15 lw 1s 10 
SuJdoln,whispruce 14 0 15 10 


70 075 0 
18 020 0 


150 0 1600 


lv 


Dancerovs Laue O1s.—At the meeting of the Association of 
Medical Ofticers of Health, held on Saturday last at the ere 
Corporation Hall, a paper was read on the recent petroleum ar 
and on the ready detection of dangerous lamp oils. It was 8 -_ 
that these accidents had invariably resulted from the employment 0 
oils capable of being ignited at a very low temperature, 10 many 
cases even below the standard of the Petroleum Act, one very - vere 
accident being traced to the employment of au oil giving off int = 
mable vapour at a temperature below the freezing point of wal . 
‘The author of the paper, Mr. ‘legetmeier, exhibited a per tage = 
practical mode of detecting dangerous oils. Two teacupfu 8 of “A 
ing water and one of cold water (at the ordinary tompersture : b- 
sitting-room) were mixed together in a sm basin; @ cup! - 
the water was then taken, aud a teaspoonful of the oil to be —_ 
poured on its surface; im a few seconds a light was applied ~. . 
oil. The dangerous oils, those capable of igniting below ot " 
immediately took fire, whereas it was shown to be impossible _ 
ignite those which were of a safe and non-explosive oengeer y +- 
the conversation that ensued Drs. Letheby, Lankester, - a ot 
‘Thomson took part, and the desirability of raising the standar . 
the Petroleum Act from 100 to 125 deg., was discussed, many a. 
dents, some of a fatal character, having arisen from the employ w 
of oils having a higher intlaming point than 100 deg. Fah. 
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INSTITUTION OF CIVIL ENGINEERS OF 
IRELAND. 
Ordinary General Meeting, December 2, 1863. 
G. H. Stryre, Esq., in the chair. 
ON BEAMS OF BRICK AND WROUGHT IRON. 
By J. Price, Esq. 
Axout two years ago the author was led to make use of a peculiar 
and novel mode of construction for crossing openings, which, under 
certain circumstances, possesses advantages over the various forms 
of girders and bressummers commonly used. 

The author being aware of the use of brick arches with tie-bars 
to take the thrust, it occurred to him that in some cases where an 
arch was not admissible, stability might still be obtained by a flat 
beam of bricks, resting on, and connected with, a wrought iron tie- 
bar, which forms in fact the bottom chord of a beam, bearing the 


tension, the compressive strains (whose resultants pass from the | 


centre of the top to the abutments at the bottom) being carried by 
tue bricks. Shortly afterwards, an opportunity presented itself of 
trying, on a small scale, the correctness of these views: an old 
wooden bridge carrying the road leading to the station of Poyntz- 
pass on the Dublin and Belfast Junction Railway, where it crosses a 
river 15ft. wide, having broken from the effects of decay and a 
heavy load of road metalling, it was necessary to renew the top; of 
course vo one would think of again using for the purpose so 
perishable a material as timber. The author prepared an estimate of 
a superstructure consisting of rolled wrought iron beams; but the 
directors of the railway having ordered the bridge to be renewed 
for half the money, the author committed himself to the results of 
an experiment. 

The span was 15ft. 3in.; the flood water rose to within about 
3ft. of the surface of the road; the water coming from a mill. 

The superstructure is shown in the drawing (Fig. 1), a, a, being 
bars 3in. by three-eighths of an inca, b, b, castings as skew backs, 
these were not made for the purpose, but old castings of no parti- 
cular use; ¢, c, stirrups for preventing the bars from sagging, and 
holding the courses of brick together, being forged out thin to pass 
between the bricks and turned over on the top; d, d, the brick 
work, consisting of Moore’s perforated bricks, made at Ravenhill, 
near Belfast, built in Portland cement. These bricks were used in 
preference to any other kind, and were in fact the only bricks 
adapted to the purpose, for the following reasons: superior light- 
ness, being one ton in every thousand bricks lighter than solid 
ones ; for their great strength, each brick being capable of bearing 
from 40 to 60 tons before crushing, thus fully twice as strong as 
good solid bricks, arising from the more thorough burning; and, 
moreover, from the complete bond taken with the cement, which 
partially sinks into the perforations forming dowels that prevent 
the courses from slipping on each other; e, e, common house ridge 
tiles; Jf, f, cement concrete; g, g, road metalling. The straps 
of iron with their castings being laid on a_ horizontal 
beam, the brickwork was carried on ; and tightly finished 
off, wedged with slates, after which the bars were put into a state 
of tension by wedges 2, x, which were driven in tightly. It may 
be remarked here that, had the bars been formed into screws at the 
ends, and drawn up to a tension of, say, five tons per square inch, 
the load could afterwards cause no deflection; the strain arising 
from the load would not be added to that arising from the tension 
of the bar, as they acted in opposite directions. When the support- 
ing beam was removed its own weight produced a deflection of 
one-sixteenth of an inch, which was further increased, by one- 
sixteenth of an inch, when the tiles, concrete, and road metalling 
were laid on, leaving a permanent deflection of one-eighth of an inch. 

After the bridge was completed a testing weight of ten tons 
(which represented more than the maximum load it would ever 
have to bear) gave a deflection of one-sixteenth of an inch; this 
deflection (from the load) is nearly twice as great as the deflection 
of a properly constructed wrought iron girder, of the same depth, 
would have been under the same load. After the testing load was 
removed each beam rose one-sixteenth of an inch, showing a safe 
elasticity. _ This elasticity is about double that of a wrought iron 
cirder, which was contrary to the author's expectation. He has since 
been informed that brickwork in cement is possessed of considerable 
elasticity, which appeared in the case of the filling of the cylinders 
bate foal the new Hungerford Bridge, on their being tested witha 
The calculations were made on the following data :—Constant 
oad, consisting of brickwork, concrete, and road metal, 32 tons; 
ers load, 10 tons; in all, 42 tons, or 34 tons on each girder ; 
eHective depth, 15in.; these conditions would give a strain of about 
“tons upon the top and bottom. The top brick alone might be 
—n to this strain of 5 tons without any danger of its being 
— as it would require 50 tons to crush it; no doubt the other 
a 1 and the concrete (after it was thoroughly set) bore a portion 

hg strain ; most probably the concrete acted as the top of the 
e —- aud thus increased its effective depth. The bottom tersion 
ihe carried by the tie-bar, as in an ordinary girder, which, being of 

quare inches of section, might be safely subjected to 5 tons. 
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The author is indebted to Mr. Rowan, engineer of the Dublin 
and Belfast Junction Railway, for information as to the present 
state of this bridge, his attention being lately called to it by a hollow 
from the wear of the road metalling; he examined the girders 
underneath, and found them all true and in line. This superstruc- 
ture was estimated at and cost about £34. In comparing this with 
the cost of other superstructures, we find that if a small lattice 
girder (Fig. 2) had been used, with arches turned between them, 
the cost would have been about £43, or 34 per cent. over the cost 
of the above, but with a loss of one foot of headway ; if, in lieu of 
wrought iron girders, cast iron had been used, with other arrange- 
ments similar, the cost would have been about £41, or 21 per cent. 
extra; if rolled wrought iron had been used, with arches as above, 
the cost would have been £48, or 41 per cent. extra. These latter 
would be very convenient for such small spans, except for the 
following defects :—The great waste of material in the thickness of 
the web, and the fact that it is almost impossible to obtain them in 
small quantities or as required; besides, the iron is, no doubt, not 
so good as that in the small angle and T-irons used in girders. 

The author next used the principle in the construction of a bres- 
summer 30ft. 4in. span, which carries a valley between two roofs, one 
being a roof of 38ft. Gin. span. Here it was thought expedient to 
adopt this mode of structure, not merely for the sake of experiment, 
but for the sake of appearance, as the corbals which carried the 
principals of the roof could not be carried on the top of a lattice 
girder, which otherwise would have been used to cross the opening. 

The cross section of this girder was, as shown on drawing (Fig. 3), 
a, a, being tension bars 4}in. X fin.; b, b, bolts flattened to go 
through the brickwork, and screwed through a thin bar above; a 
metal plate, c, held up the tension bars (these bars were at intervals 
of 3ft.); d, d, the brick work (Moore's perforated) in cement. The 
tension bars were turned up behind the castings, so as to avoid loss 
by punching. There were also wedges at the back to put a strain 
on the bars before the supports were removed, thus avoiding deflec- 
tion as much as possible. The beam was at first made minus the 
top course, and with only one brick in the second course, as 
marked by strong line on drawing, baving effective depth of about 
2ft. The strength of the parts was calculated accordingly. Having 
a desire to get the work finished, the author ordered the supports to 
be removed one week after the bricks were set. The cement not 
having had time to harden throughout, the consequence was that it 
immediately commenced deflecting, and finally gave way under a 
load of five tons, a few of the bricks at one abutment, and at 6ft. 
from it, being cracked. The broken part of the beam having been 
then removed and the remainder raised, and a new end joined on, 
besides the top courses added (thus giving increased depth), and a 
month being allowed for the hardening of the cement, the supports 
were again removed, when a very slight settlement took place. On 
applying a testing load of eight tons, distributed in three equal por- 
tions, being three tons more than the maximum load it would ever 
have to bear, a deflection of five-eighths of an inch took place, which 
recovered by three-sixteenths of an inch on the removal of the 
weight, leaving a permanent set of seven-sixteenths of an inch, 
and showing a healthy elasticity. This elasticity corroborates the 
remarks made by the author on the elasticity of brickwork ; in 
this case, also, it appears to possess about twice as much spring as 
wrought iron. Had the author expected so favourable a result he 
would have had the whole beam removed and rebuilt after the first 
failure, as it was impossible to straighten the unbroken part pro- 
perly, which afterwards caused an ugly sagging to appear in the 
beam ; and, being in a very public place, between the Enniskillen 
and Belfast Junction platforms at Dundalk, it was thought well to 
use a device to conceal this deformity, which now does not appear. 
This publicity gave rise to some strange conjectures by those in the 
profession, who happened to be passing, as to this construction ; 
many coming to the conclusion that it was a poor device to conceal 
an iron girder built up within the brick, as if it was the object of 
an engineer to hide, instead of to exhibit, his modes of construction. 
Its tirst failure led to many unpleasant remarks; they all knew it 
would fall, though none had ever ventured on an opinion before it was 
tested; the second beam was also to fall, of course—but it did not. 
The cost of this beam could not be accurately ascertained, owing 
to the first failure, and the expense of testing it twice, besides other 
circumstances; but the author believes its cost, as compared with 
other beams, bears about the same proportion as in the case of 
small spans. 

The author would have no, fear in using this mode of construction 
to carry a train or a road over a span of 30ft. or more; the vibra- 
tion produced by the passing of an engine would no more loosen 
the bricks in this structure than it would the bricks in an arch. 
When headway was required the girders might be placed as 
— with the top in the form of an arch—in fact, used as a 

w and string girder. An ordinary 30-{t. span, to carry a railway, 
might thus have a pair of girders'6ft. deep, with bows of a section of 
27in. by 22in., which would be three times the area of the top of 
the beam above-mentioned, and, having twice the effective depth, 
would bear six times the load, or a testing load of 96 tons, or three 
times the weight of an engine. The web between the bows and 








string might be built very light of hollow or arched work, 
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the top and bottom being connected by strong bolts or bars, where 
the roadway beams would rest, which might be, in fact, hung out 
of the top. 

A little experience, and a few trials, would soon get rid of all 
difficulties; and, by gradation, larger spans might be attem le 
1 he load arising from the bridge itself would be always consider- 
able. In the instance last given the weight of each beam would be 
about ten tons, but this would only affect the strength of the bottom 
chord; and one advantage is gained, that is, that the heavier the 
superstructure is, as compared with the passing load, the less is the 
vibration. The brickwork, in such an arrangement, would be 
less than one-half as much as that required for an arch. The 
author hopes to use this kind of construction when an opportunity 
occurs. 





Norraern or Spain Ramway (From our correspondent).—The 
two great works on the last section of this trunk line—the Oazurza 
tunnel (nearly two miles long) and the Ormaiztegui viaduct—have 
now reached an advanced stage, and traffic is expected to be com- 
menced in July or August. About 8,000 workmen are now em- 
ployed. In the course of the current month the Southern of France 
Company will open its section from Irun to Bayonne. In the 
autumn, then, it will be possible to make a direct railway journey 
from Paris to Madrid. There will, however, be a break of gauge at 
Bayonne. 

Tue Foren Iron Trave.—An adjudication is to take place on 
Thursday at the Ministry of the Interior of the Low Countries at 
La Haye, for the delivery of six lots of rails with accessories, The 
weight of each lot will bo 2,000 tons, so that the total quantity of 
materiel to be tendered for will be 12,000 tons, Tenders must be 
deposited at the office of the Ministry at a Haye on the preceding 
day (March 9). Marked activity continues to prevail in the Belgian 
market as regards merchants’ irons, plates, and refining pig. Of 
this last article the stocks are almost wholly exhausted, and in the 
Charleroi group forge masters maintain prices firmly at £3 6s. 
ton for hard iron, and £3 to £3 2s, per ton for tender iron. Casting 
pig is more quiet, and if superior qualities still support relatively 
satisfactory prices the same cannot be said of inferior quali- 
ties, for which there is not a sufficiently sustained or active demand. 
This state of things is attributed in a great measure to the compa- 
ratively small amount of work which prevails in the construc- 
tion workshops of the district. The Ransart rolling works have 
just been put in activity under the direction of M. Bayet, of Mar- 
chienne-au-Pont. A good deal of animation has prevailed in mer- 
chants’ irons and rails. A report has gained circulation to the effect 
that the Grand Duchy of Luxembourg proposes to re-establish an 
export duty on minettes; but, although this rumour is perseveringly 
repeated, many persons refuse to believe it, as they affirm it to be in 
contradiction with the economic ideas and opinions now generally 
admitted. Woods used for colliery purposes show a tendency to 
lower prices. Considerable deliveries of coal by railway and water 
have been made of late, and prices begin to reflect the lively 
demand which has prevailed. At Liége much firmness has 
been exhibited in pig, and in some cases an advance of 2s. per 
ton has been established in prices. The Madrid, Saragossa, 
and Alicante Railway Company has just made an important 
adjudication for rails and accessories. It was stipulated that 
the rails should be delivered at Alicante, and the tenders sent 
in comprised the following :—The Anzin Company (French depart- 
ment of the Nord), £7 18s. 5d. per ton; the Creuzot Works (French 
department of the Sadne-et-Loire), £8 3s. 2d. per ton; the Bal- 
lerey Company, £8 12s. 2d. per ton; the Ebbw Vale Company, 
£8 18s. 9d. per ton; the Forsans Company, £9 2s. per ton; Messrs. 
Boleckow and Vaughan, Middlesbro’, £9 2s. per ton; M. de Wendel, 
Hayange (French 4 mage of the Moselle), £9 3s, 2d. per ton ; 
and another English house, £9 16s. 11d. per ton. On this occasion 
it will be seen that the French tenders were much lower than 
the English, the Anzin Works being £1 0s. 4d. below 
the Ebbw Vale Company, and £1 3s. 7d. below Messrs. Bolckow 
and Vaughan. ‘This state of affairs is readily explained by the 
fact that the French iron market has remained depr and 

sluggish, while the English has risen considerably. Another 
point which will tend in favour of French ironmasters in Spain is 
the progress made in the establishment of through railway com- 
munication in the north-east of the Peninsula. Thus Messrs. Ernest, 
Gouin, and Co. will complete the last section of the Northern of 
Spain Railway in the autumn, and although a break of gauge will 
still exist—the Southern of France being 4{t. 8}in., 4 7 Anglais, and 
the Northern of Spain, 5ft.—there can be little doubt that communi- 
cation between the two countries will be greatly facilitated and 
increased. As traffic, however, will not be established by railway 
between Bayonne and Madrid before November or December, we 
presume the delivery of the rails now contracted to be supplied to 
the Madrid, Saragossa, and Alicante system will be effected by water. 
The difference between the tender of the Ebbw Vale +." and 
Messrs. Bolckow and Vaughan arose doubtless from the larger 
freight which the latter firm had to include in its ca!culations.— 
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SOCIETY OF ARTS. 
Wednesday, March 2, 1864. 
ON THE VERIFICATION OF OLIVE OIL BY MEANS OF ITS 
COHESION FIGURE. 
By Cuartes Tomson, Esg., Lecturer on Physical Science, 
King's College School, London. 

Provanty at no period in the world’s history has the olive tree 
been unimportant. It is mentioned not far from the first page of 
Sacred History, and again not far from the last. It furnishes many 
of the inspired writers with metaphoric illustrations; and we gather 
from St. Paul's writings that in his time the wild olive tree was 
distinguished from the cultivated variety, and that the practice of 
grafting was well known. In all ages the olive tree has been a 
source of wealth to the temperate regions where it flourishes. Italy 
exports vast quantities of olive oil every year; Tuscany to the value 
of nearly £80,000; Lucca, £40,000; the Neapolitan Provinces to the 
value of £740,000. In 1862 we imported 21,095 tons of olive oil, of 
the value of £1,211,306 sterling, and in 1863, 19,866 tons. The oil 
is consumed for the purposes of eating, for perfumery, soap-making 
(the finest Castile soaps are from olive oil), for the woollen and 
other manufactures, and for lubricating machinery. 

Connoisseurs in olive oil admire the fruity taste, for which pur- 

ose the French growers in Provence gather the olives shortly 

fore they have arrived at maturity. If the fruit is left till it is 
quite ripe it yields an equally fine oil, but has no taste of the olive. 
If the fruit is too ripe the oil is fatty and liable to become rancid. 
For the finest or virgin oil the olives are placed under shelter, in 
thin layers, for from forty-four to forty-eight hours, until they begin 
to shrivel, but for the ordinary oil they are left in heaps for weeks, 
and even months, in the course of which fermentation sets in, 
which, it is supposed, increases the quantity of oil or enables it to 
separate more easily from the vegetable mucilage. If the olives get 
mouldy, or stick together, or discharge a reddish liquor, or rise in 
temperature to nearly 100 deg. Fah., an acrid oilis produced, fit only 
for soap making or the woollen manufacture. 

For getting out the oil the fruit is crushed under edge etones, put 
into bull-rush mat bags, and slowly pressed in a screw press ; the 
oil is received into casks or stone cisterns, filled about two-thirds 
with water. ‘This is the finest or virgin oil. The contents of the 
bags are mixed with boiling water, turned into the kags, and pressed 
again, As the oil accumulates on the surface of the water it is 
skimmed off with flat ladles ; it forms a good eating oil, but is apt to 
become rancid. ‘The water also contains a quantity of oil entangled 
with the mncilage. By long repose in a large cistern it gradually 
parts with it, the water is drawn off at the bottom, and the oil that 
is collected is used in manufactures. The mass is next crushed at 
the mill, treated with toiling water, and expressed, when a still 
coarser vil is produced. All the oils are fined by keeping about 
twenty days in clean t ns, at a temperature not under 60 deg. ‘The 
oil is then run off ino strong casks, left to cool in cellars, and is 
ready for the market. 

It is calculated that 100 Ib. of olives will yield 32 1b. of oil, 21 of 
which are from the pericarp, forming the finest oils, 4 lb. from the 
seeds, and 7 lb. from the woody matter of the nut; but the latter 
oils are said to have an unpleasant flavour, and both soon become 
rancid. The oil of the skin resembles that of the flesh, but is said to 
contain an essential oil in addition, so that the olive, when per- 
fectly mature, contains no less than four different oils. 

In Spain the olives are Jeft a considerable time after gathering, 
and hence the oil bas a greenish colour and a strong taste, which, 
indeed, the Spaniards prefer. The olives aro first pressed between 
conical rollers, kept a certain distance apart to prevent the kernel 
from being injured, after which the oil 1s drawn by pressure. But 
Italy and the Italian islands may be considered as the classic land of 
theolive. The trees grow to a large size and the cultivated varieties 
are numerous. The climate is well adapted to the plant, which requires 
a mild winter for its safety, and a hot summer and autumn for matur- 
ing its fruit. The finest oil, known as sublime and extra-sublime, is 
prepared from perfectly sound olives, gathered by hand, instead of 
the rude method of beating them from the trees, as in France, and 
they are not allowed to ferment. Such an oil is perfectly trans- 
parent, of a deep rich yellow colour, with much body, moving slug- 
gishly when shaken, and keeping two or three years without con- 
tracting a disagreeable taste or smell. The Italians prefer the oil 
with a fruity taste ; con multo frutto as they call it, or as the French 
say, qui sente son fruit. For the English market an oil is prepared 
with very little taste or smell. It is remarkable that new olive oil 
has a pungent taste, like that of pepper, a property common to the 
best oils ; it goes off in from three to six weeks, and is, | imagine, 
due to the essential oil of the skin. Still, however, the oil of Bari 
has a pungency which is not only excessive, but permanent. 

The finest oils are produced, perhaps, in Tuscany, but once in 
about four years Bari furnishes oils equal to those of ‘Tuscany, but 
differing from them in four particulars:—1. In being paler; 2. In 
being more pungent, and the pungency permanent; 3. In having 
less body; 4. In not keeping so long. ‘Tuscany produces a variety 
known as white sublime oil, which is mostly sent to Paris. In 
extra sublime oil the qualities of the sublime arecarried out toa very 
high degree. The Tuscan sublime oil may be regarded as the type 
of the eating oils. There are other qualities obtained by a second 
pressure of the pulp, known as supertine and fine. These do not 
depart so far from the type as to prevent them from taking rank as 
eating oils. Oils from Genoa and the Riviera are inferior to those of 
Tuscany, and are known in commerce as No. 1, No. 2, and No. 3; 
but No. 3 scarcely takes rank as an eating oil. Some of the inferior 
oils, produced by treating the pulp with boiling water, are used for 
burning, soap-making, &c., and the last yield is a green, half- 
— oil, used in manufactures. ‘The oil-cake is used for feeding 
cattle. 

Tuscany oil is shipped from Leghorn in pipes of about 110 gallons; 
in hogsheads of 60 gallons; in quarter casks of 30; in jars of 20 
to 21 gallons; in half jars of 10; and in quarter jars of 5 gallons. 
The jars are glazed on the inside, but there is a considerable absorp- 
tion of oil, often amounting to two gallons per jar. ‘I'he jars are 

cked in basket-work or cord netting. ‘The oil is also imported in 
ialf chests, containing 2} gallons, in 35 flasks, and also in square 
boxes. A plain flask* of oil, with its straw covering, weighs 14 0z., 
but there is a smaller kind weighing 12 oz. ‘The pipes on board ship 
leak somewhat, but a leakage ot two gallons per ;ipe is not com- 
plained of. The half-chests and boxes suffer from the depredations 
of rats and mice; they nibble away the bladder and wool that stop 
the flask, and get at the oil by inserting their tails in the neck. 

The oil contracts considerably in freezing, so that a pipe of frozen 
oil will gauge several gallons less than when quite liquid ; sellers 
are sometimes cheated in this way. There isan idea in the trade 
that frozen oil should be thawed by putting the vessel in hot water, 
—— a dry heat near the fire has a tendency to turn the oil 
rancid. 

The plant is subject to the attacks of insects, in which case the 
oil will not readily become bright, and the flavour may be rotten 
and unpleasant. Trost isa great enemy to the olive tree, as it makes 
the fruit fall before it is matured. 

A large part of the old Neapolitan kingdom, forming the heel of 
the boot, is all but one continuous olive grove, but the quantity of 
fruit varies considerably in different years, so much so as to affect 
the very idiom of the language, so that one in a gay humour is said 
to be as merry as if he had da buon’ annata, or the “ good year of 
olives ;” so a man in «a bad humour has had Ja cattiva annata, or the 
“bad year of olives.” Indeed, the short words “ yes” and “no” 
(si eno) have reference to good and bad crops. The great depot 
or oil is at the seaport of Gallipoli, which has given its name to the 
oil which is so largely imported for manufacturing purposes, 
especially in the woollen trade. The town is built on a rock, which 
is cut into huge cisterns for the reception of the oil, where it clarifies, 
and can be kept for a long time without turning rancid. A Galli- 


politan warehouse is usually on the ground floor, and on entering 
one is struck by the appearance of circular holes in the floor, about 
2ft. in diameter, like the mouths of wells. These are the mouths 
of separate cisterns in which the oil, in its different stages, is pre- 
served. In fact, a turbid oil, almost as black and thick as pitch, 
becomes bright and yellow in these cisterns. The oilis brought in 
sheep or goat skins, on the backs of mules, from the different towns 
and villeges in the Terra d’Otranto, or the more distant province of 
Bari. When the oil is to be shipped it is drawn off from the cistern 
into skins, and so conveyed on men’s shoulders to a small house on 
the sea-shore, and discharged into a large open basin or measure. 
From this atube communicates with a cock outside the house, from 
which the casks are filled for the ship’s cargo. 

The olives which furnish the Gallipoli oil are allowed to mature 
on the tree, and when they have fallen are picked up by women and 
children. The machinery for pressing and crushing the oil is of the 
rudest kind, but it is hoped that the improved political condition of 
Italy will rapidly extend to the south the various improvements 
which have already been or are being made in the north. 

An oil that fetches a wholesale price of from 5s. to 7s. per gallon 
offers many inducements for admixture with cheaper oils ; and there 
are two oils which are chiefly employed for the purpose. ‘I'he first 
is sessame oil, which is largely crushed at Marseilles from seeds 
chiefly obtained from the Levant, and much used for food in the 





south of France by the lower orders.* It is usually mixed with 
olive oil when the latter is dear. But the best substitute for olive 
oil is that obtained from the seeds of the tall white poppy. This is 
extensively prepared at Lille in the north of France, and also at | 
Marseilles. 

There is no good method of detecting these admixtures, and, | 
indeed, few things are more difficult than the determination of the 
purity or want of purity of any given fixed oil. Iam told that an 
easy method of discriminating between different oils in common use, 
with a view to the identification of pure types, as well as admix- 
tures, would be a great boon to the oil trade Such a test I venture 
to propose to-night. It is a physical test, based upon the two forces | 
of cehesion and adhesion. If, for example, we gently deposit a 
drop of oil on the surface of chemically clean water in a chemically 
clean glass, the adhesion of the surface spreads the drop of oil out 
into a film; the cohesion of the oil strives to resist this diffusion, or, 
yielding for a moment, the cohesion re-asserts itself, and the oil 
gathers itself up in opposition to the adhesive force, and the result 
of this struggle is a figure, which I name a cohesion figure. I 
believe that every independent liquid that is not a solution has its 
ower peculiar cohesion figure. The figure may be represented by 
the functional equation F = f(C A 3), in which F is the figure, C 
the cohesion, A the adhesion, and 3 the diffusibility. If two or 
more liquids could be found of different chemical composition, but 
alike in their physical characters, such as their specific gravity and 
molecular attraction and relations to heat, whereby at a given tem- 
perature they are equally fluid, or limpid, or viscid, then, doubtless, 
the cohesion figures of these two liquids would be identical. I have 
succeeded in converting the cohesion figure of one essential oil into 
that of another by dissolving camphor in one of them, but in such 
case other characters were introduced, which disturbed the com- 
parison. 

As the Cohesion figure of a liquid depends essentially on the co- 
hesion of the surface, it is quite necessary that that surface be 
chemically clean. The water need not be distilled—the New River 
Company's water being well adapted to the purpose—but the vessel 
must be specially prepared. All vessels exposed to the air contract 
an organic film, from the condensation on their surfaces of the breath 
of animals, &c., and also other impurities arising from the products 
of combustion, dust, &c. If we attempt to clean the glass with a 
duster, however well we may satisfy the eye, we do not remove this 
organic film; or if we remove one film we substitute another from 
the cloth we hold in the hand, so that when the glass is filled with 
water the film in question is detached, and spread over the liquid 
surface, effectually preventing adhesion. 

The plan I recommend is to appropriate certain glasses, about 4in. 
in diameter at the mouth, to the purpose; to wash them out occa- 
sionally with commercial sulphuric acid, to rinse with water, and 
after every experiment wash out the glass with a solution of caustic 
potash, and to rinse with water before filling up again. The water 
must be allowed to come to rest before the drop is deposited. The 
glass rods kept for the purpose should be of the same size, and these 
may, for convenience, be kept in the caustic potash vessel. When 
one is taken out for use it should be shaken in water and wiped dry 
on aclean cloth. On dipping it into the oil, &., it may be stirred 
round to mix the layers, if any, and then allowed to drain until the 
drops fall slowly, and the eye must determine when the rod is to be 
carried over the water so as to deposit one and only one drop, neatly 
and gently, without any disturbance. In this, as in all other matters, 
doubtless each operator will have what the astronomers call his 
“ personal equation,” so that one man’s result may not be precisely 
the same as that of another ; but if the directions be attended to, sufii- 
ciently good cohesion figures will be produced, Gentlemen have come 
to me and have complained of their inability to get consistent figures, 
but on inquiry I have found their glasses not clean, or the mode of 
depositing the drop unsteady. 1 have even seen an operator let the 
liquid fall from a height of ten ortwelve inches. Of course, in such 
a case the result is unsatisfactory, and with liqnids somewhat 
heavier than water, such as creosote, carbolic acid, oil of cloves, and 
the heavy oil of cinnamon, such a mode would simply send them to 
the bottom of the vessel, whereas, if gently deposited, these liquids, 
though heavier than water, will form good figures on its surface. 
I may further remark that in the case of fixed oils it is of no use 
placing a second drop on the surface should the first one fail, because 
the first drop forms a film, whether visible or not, quite sufficient 
to destroy the adhesion between the surface and the second drop. | 
This remark does not, however, apply to some of the essential oils, 
where a second drop will often displace the film formed by the 
first; but even with other essential oils, such as turpentine, a 
second drop will roll about on the film formed by the first drop, 
affording a good illustration of the spheroidal condition of liquids 
at common temperatures.{ In the case of the ethers, alcohols, &., 
their diffusibility is so great that the cohesion figure produced by 
them lasts only a fraction of a second, Hence, in order to study 
these figures with advantage, they must be repeated in rapid suc- 
cession, for which purpose the liquid is to be taken up in a pipette | 
or dropping tube, and so delivered to the surface of the water 
in successive drops as fast as the figures expand, contract, and 
disappear. | 

Creosote is a very good liquid with which to begin the study of | 
cohesion figures. A single drop delivered to the surface of water | 
may split up into a number of separate cohesion figures, or, in a | 
warm room, form one figure about the size of a sixpence. This will | 
last several minutes, sailing about on the surface of the water, 
struggling with the adhesive force which is constantly tearing from | 
its limiting edge small portions of its substance, while the flattened 
drop is all the time seeking to resist this attack. It gathers itself 
up all round, and the result of these two actions, the adhesion of the | 
surface which tends to spread out the figure, and the cohesive force | 
of the creosote which tends to gather it up, gives a characteristic 
figure with a pulsating or crispating edge. This figure, however, 
is not altogether peculiar to creosote, but its duration is peculiar ; 
for while a drop of creosote on the surface of two ounces of water 





* According to Lindley (‘*The Vegetable Kingdom, 1846") the seeds of 
sesamum are expressed in Egypt in great quantities. The oil is some- 
times called gingilie or gingelly oil, and, if of very good quality, is used for 
adulterating oil of almonas. It is as tasteless as olive oil, but is apt to 
become rancid. 

+ The seed of poppy is generally in no degree narcotic. According to 
Lindley, *‘ the oil obtained from the seeds of Papaver somniferum is found 
to be perfectly wholesome, and is, in fact, consumed on the Continent in 
considerable quantity. It is also employed extensively for adulterating 
olive oil. Its use was, at one time, prohibited in France by decrees issued 
in pli with popular clamour; but it is now openly sold, the 





* There are several kinds of flask, known as plain, fancy, ribboned, 
decanters, pyramids, and squats. The last three sorts are packed in 
square boxes ; the first three in half-chests, shaped like a Noah’s ark. 





Government and people having grown wiser.” 


t The author has a paper on this subject in the “‘ Philosophical Magazine” | 


for December, 1863. 





goes on crispating for about seven minutes, until it is disposed 
solution (or, in other words, when the adhesion of the watch 
entirely overcome the cohesion of the liquid), a drop of oil of loves 
will go on crispating a much shorter time, and after an hour - 
more a portion of the drop will be left, that is, the adhesion of the 
water is much sooner satisfied in the case of oil of cloves than i 
that of creosote. There are aJso other differences in the ap = 
ances of the figure, as will be seen by referring to the p29 ia 
the wall. ; ; 

it is obviously of no use to place a second drop of oil of cloves, o 
of oil of pepper, which behaves somewhat like it, on the surface, 
seeing that the first drop more than satisfies the adhesion. We 
may, however, place a second drop of creosote on the surface eine 
the first has disajpeared, when the struggle between cohesion pee 
adhesion recommences in a mitigated form. ‘The first drop is dis 
posed of in two ounces of water in seven minutes; the second pn 
disappears in 12} minutes; a third drop in twenty-five minutes, 
but the fourth drop gives nv cohesion figure atall. These two ounces 
of water are now saturated ; that is, the adhesive force of the weter 
for creosote is destroyed. Increase tho quantity of water and the 
adhesive force is restored in proportion to the quantity, and the 
struggle between the water and the creosote sets jn agaip clin 
panied by the characteristic figure of the creosote. Wore js'a 5 oy 
men of carbolic acid. Its figure is very different fron, that “of 
creosote, and its duration very much less. It is distinguistiap|e in 
this way in a moment from creosote, and this may be of importinge 
when it is remembered that much of the creosote of commerce is 
nothing more than carbolic or phenic acid. 

With respect to the duration of cohesion figures the results are 
very variable, ranging from the fraction of a second in the case of 
ether, alcohol, wood spirit, &c., to some hours in the case of some of 
the fixed ils; and among the volatile oils the characteristic portions 
of some of them are very permanent. Thus, oil of turpentine flashes 
out into a beautiful film, covering nearly the whole surface of the 
water, a double row of bosses of unequal size forms at the edge, the 
smaller bosses outside, bands of irridescent colour form on the 
surface, the film then opens into numerous small holes, and the final 
result is a network of great delicacy and beauty, which is very per- 


| Sistent. Oils in the turpentine series, such as juniper, savin, cajuput, 


bergamot, &c., pass through these four phases with differences 


| characteristic of each oil, often producing forms and combinations of 


colour of extreme beauiy; and I cannot help thinking that the 
pattern designer might obtain hints from many of the cohesion 
tigures for new and striking patterns. 

In the production of these figures some attention to temperature 
is necessary. Many of the fixed oils are sensitive to the cold, so 
that if adrop be placed on the surface of water from a cistern, say of 
4.) deg., it may Le chilled, and the experiment fail; whereas, it may 
be quite successful if the water be left for a time in a room at about 
60 deg. Fah., which may be taken as the mean temperature of an 
inhabited apartment of the country, both in winter and in summer. 

Another precaution refers to extent of surface. By increasing 
this we increase the adhesive force, and the figures may be poor and 
thin, and even torn up before thelr characters can be studied. I 
have found a surface of four or four and a-half inches well adapted 
to their inquiry. 1 have also procured a number of shallow 
glasses, two of which are on the table; they hold only a small quan- 
tity of water, but give the required extent of surface. ‘The stem 
and foot raises them to a convenient height, and the stem allows 
them to be easily handled without bringing the fingers in contact 
with the edge or inner surface of the glass. An opaque vessel, 
such as a saucer, is not adapted to these figures, which are difficult 
to see in an opaque vessel. 

I have detained you thus long on the subject of cohesion figures 
in general, in order to show the extent of the application of this 
physical test. I come now to apply it to olive oil. When a drop of 
this oil is placed on the surface of water it spreads out slowly into 
a large disc with a raised edge. The cohesion of the oil soon 
begins to re-assert itself; the film retreats upon itself; the raised 
edge at first shows symptoms of the returning force of cohesion; a 
number of dots appear at the edge, like beads strung upon a thread, 
the spaces between the beads open, and the edge becomes deeply 
serrated; separate portions of the film gather themselves up simul- 
taneously, leaving polygonal spaces, bounded by strings of beads or 
bosses, and tilled with an exceedingly minute dew or spray, which 
requires a sharp eye to detect. All these changes occupy about 35 


sec. 

The above description refers to an extra sublime oil, marked 
“Tuscany, November, 1861,” furnished me by my friend, Mr. Edgar, 
to whom we are indebted to-night for some of the statistics of the 
olive oil trade that I have laid before you. 

Anotherspecimen, marked “ Superfine Tuscany, Nov., 1861,” pre- 
sented similar phenomena, but the duration was about seventy-five 
seconds. A specimen marked “Tuscany, Fine,” opened with a 
display of iridescent rings, a not uncommon phenomenon; these 
soon disappeared, and the film gathered itself up somewhat after the 
manuer of the other two specimens. 

In these and other trials with oils from other parts of Italy, such 
as Genoa, Bari, Naples, &c., slight differences could be noticed by 
the practised eye, and it is quite possible that any one interested in 
the subject might be able to distinguish between olive oils of different 
growths and degrees of fineness. This, however, must be a work 
of time and patience, and the comparison of a large number of 
specimens, in order to complete that education of the eye which is 
more eloquent to the operator than written descriptions or pictorial 
designs. 

Mr. Edgar, being interested in the olive oil trade, came to me 


| and inquired whether my method would enable him to distinguish 


between olive oil and sessame seed oil, which is often substituted fo 
it or mixed largely with it. After one or two meetings we were 
sufliciently agreed that olive oil had its own cohesion figure, and 
that oil of sessame has also its figure, which could not for a momen 
be mistaken for that of olive, or indeed for that of any other oil with 
which I am acquainted. ‘he specimen tried was marked “ Sessame 
seed oil, No. 2, pressed at Marseilles, April, 1862.” It forms a large, 
well-shaped, and well-developed film, and when cohesion reasserts 
itself it retreats inwards with a deeply scolloped edge and radiant 


| lines of dots, leaving a pretty cobwebby figure resembling lines of 
| cobwebs covered with dew; these phenomena last about sixty 


seconds. The diagram on the wall will convey, perhaps, a better 
idea of the figure than my description. tas 

Again, poppy seed oil is often used, especially on the ¢ ontinent, 
to mix with olive oil, and is even a better substitute for it than 
sessame. A specimen furnished to me was marked * Poppy. seed 
oil, Huile d’ Ceilette, Marseilles, June, 1860.” A drop ot this oil 
placed on water opened quickly into a film, shooting out as 1t were 
small discs upon the suriace, and forming irridescent rings, 10 the 
midst of which a perforated pattern opens, which I have attempted 
to represent in the diagram. i 

Now, suppose olive vil to be mixed with sessame seed oil—I do 
not contemplate the sessame seed oil being palmed off for olive oil, 
since that would be instantly detected by its cohesion figure—but 
suppose sessame were mixed in various proportions with olive oil, 
the resulting figure would be neither that of olive nor that of ses- 
same, but a compound of the two, the characters of the figures 1D- 
clining to that of the oil in excess ; so that it is quite possible, from 
an inspection of the figure, to say which oil is in excess, and by i 
few trials to produce a mixture identical with that of the fabricate L 
specimen which was first submitted to examination. I need not | 
that this species of analysis may come to be of great value in the o! 
trade. Indeed, a gentleman in the oil trade, who, I believe, has — 
occupied a post in the Council Board of this Society, inquired 0 
his scientific chemist whether my method was capable of distinguish- 
ing between the oleines of beef tallow and mutton tallow? ~ ii it 
can do that,” he remarked, “ it will be a grand thing!” The cnt 
in question prepared his own specimens, and watched me neg 
performed the experiment, and the result is before you in the dia~ 
grams on the wall, by which it will be seen that the cobesion figures 
of these two oleines are essentially different, although the substances 
that produce them are apparently so much alike. 
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that mixtures of olive and poppy admit of easy 

Edgar remarked at the close of our examina-~ 
on the surface 








Ineed hardly say 
detection, for, as Mr. u d e 
tion of his specimens, “ The oils write their names 

PF te . . . 
then 1 brought this subject before the British Association - 
Manchester two and a-half years ago, my object was rather — ic 
than practical, I wished to establish the principle that - — 
asserts itself in the case of liquids in the production of de — 
figures, as it does in the case of solids in building up — T : 
principle has, I believe, been admitted ; but I — . “4 om 

rogress in its practical application, partly from the di icu iy ave 
had in procuring pure specimens, and partly, L pen rom my 
preference for scientific inquiry rather than practica “PP ae 
The direction that this subject ought to take is towar s the pro- 
duction of standard figures, and these can only result from nae 
ments on perfectly pure specimens. I do not insist on a 
correctness of all the figures exhibited to-night, because I poe nau 
to depend upon others for the com 20d of my experiments, an 4 in 
like manner, the gentlemen who have supplied me may, in theit 
turn, have had to depend on others; so that the production of an 
undoubted specimen is not always easy. At the International 


Exhibition I often watched the process of crushing linseed and | 


the vil, and obtained specimens of the process, including 
the seeds. 1 thought I had thus obtained an undoubted specimen of 
linseed oil; but on examining the seeds they were found to be 
mixed with about one-fifth of other seeds, so that my specimen of 
linseed oil from this source could not be relied on, Other 
circumstances may modify the cohesive figure, such as differences in 
the climate or in the season under which the crop is gathered. Thus, 
oil of lavender varies somewhat in specific gravity in different years 
from the same farm, and I have observed that the beautiful Carrigeen 
moss pattern produced by this oil is more minute in some specimens 
than in others; but the pattern is still the same in the sense that 
the Queen’s head is the same, whether seen on a sovereign or on a 
half-sovereigu. 

In the foregoing details I have referred to water as the adhesion 
surface, and the figures exhibited were obtained on such surface. 
Of course, if the figures be produced on another liquid it will vary 
as the force of adhesion varies. I have obtained some very striking 
fizures on the surface of sulphuric acid, of acetic acid, and of mer- 
cury. The last is troublesome to clean, and the two acids are spoiled 
in the experiment. Except as a matter of scientific interest, wud as 
a test of the truth of these figures, there is uy advantage in employ- 
ing these various liquids as surfaces of adhesion. Common water, as 
delivered by the water companies, if contained in a chemically clean 
vessel, is itself chemically clean, and well adapted to the purpose. 

In conclusion, I would invite the attention of gentlemen 
interested, whether scientifically or practically, with oils and the 
greut variety of liquids in conmon use, to examine this physical 
test, and determine for themselves whether it may not afford a ready 
off-hand method of ascertaining the purity or the kind of admixture 
in the liquids which are daily brought under their notice. 


expressing 
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COURT OF COMMON PLEAS, Gutupuwaty, Fer. 25. 
Sittings at Nisi Prius, before Lord Chief Justice Vinue and a Special 
, Jury.) 

AND OTHERS ¥. THE ASHBURY RAILWAY 
IRON COMPANY (LIMITED). 

lin. Grove, Q.C., and Sir G. Honyman were for the plaintiffs ; 
Mr. Bovill, Q.C., and Mr. T. Jones for the defendants. 

The plaintiffs in this action are Messrs. Fothergill and Co., of 
Cornhill, and they brought their action to recover the amount of 
their charges for making a valuation of the stock and effects of the 
defendants at Manchester. he claim was £1,476 15s. 6d., and the 
defendants paid £700 into court, alleging that the former sum was 
most exorbitant. The question was one of amount simply, and 
the plaintiffs proved their title to the larger sum most satisfactorily. 

The learned Chief Justice, however, observed that he never met 
with a case, however strong, which was not capable of being met 
by another still stronger. 

The valuation was made for the purpose of the annual stock- 
taking of the company, and the plaintiffs cal!ed a number of engineers, 
including Mr. James Nasmyth, Mr. Bovill, Mr. M‘Connell, Mr. 
Woods, Mr. Craven, Mr. May, and others almost equally eminent in 
their profession, who gave it as their opinion that ten guineas a day 
for the principal and two guineas a day for each assistant were the 
usual aud proper charges. The amount at which Messrs. Fothergill 
valued the defendants’ property was £31,000, it having been valued 
in 1862 at £36,000, and £620 only charged for such valuation. 

Mr. Bovill, for the defence, analysed the account sent in by the 
plaintiffs at some length, and contended that the defendants having 
had the services of four engineers in 1862, and only paid £620, it 
Was monstrous that they should for similar work performed by one 
engineer have to pay more than double that amount. 

Witnesses were then called to prove that five guineas a day and 
one for an assistant would be ample remuneration. The gentle- 
men who had made the valuation in 1862 also detailed what they 
had done, but the evidence both for the plaintiffs and the defendants 
was of a most tedious and uninteresting nature. 

At the close of the trial the jury retired, and, after having been 
absent for some time, sent word that they were not likely to agree ; 
eventually, however, they gave a verdict for the plaintiffs for £330 
over and above the sum paid into court. The jurors, it was under- 
stood, ultimately agreed to write, each, the amount he considered 
fair upon a slip ot paper, and, after these had been placed indis- 
criminately together, to add the amounts, and divide the sum by 
twelve. : 

It appeared in the course of the trial that six hours’ work was 
charged as a day’s work, twelve hours as two, and so on in propor- 
tion; and the foreman of the jury, after having given the verdict, 
said, “My lord, does this principle apply to our services 2” (Roars 
of laughter.) 

Mr. Bovill—I am sorry to say that I have no authority from the 
directors who are at Manchester to deviate from the usual course. 


FORTHERGILL CARRIAGE AND 





_ TRarric Recerpts —The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 20th of February, on 
11,164 miles, to £533,257, and for the corresponding weel: of last 
year, on 10,758 miles, to £496,770, showing an increase of 407 miles 
and of £36,487 in the receipts. ‘The gross receipts on the following 
14 railways amounted in the aggregate, on 7,725 miles, to £424,323, 
and for the corresponding week of 1863, on 7,543 miles, to £393,717, 
showing an increase of 182 miles and £30,606 in the receipts. The 
icrease on the Caledonian amounted to £1,330; on the Great 
Eastern to £1,189; on the Great Northern to £4,727; on the Great 

Vestern to £3,225; on the Lancashire and Yorkshire to £3,620 ; 
on the London and North-Western to £8,164; on the Manchester. 
Sheffield, and Lincolnshire to £2,015; on the Midland to £3,355 ; 
on the North British to £644; and on the North-Eastern to £3,063 
~total £51,332. But from this must be deducted £180), the decrease 
Br the Great Southern and Western, £143 on the London and 
thera ns £139 ou the London and South-Western, and £264 on 
£30,600. astern, together £726, leaving the increase as above, 
£261 yr - goods and mineral traflic on those lines amounted to 
devia’ and for the corresponding week of 1863 to £236,997, 

acl § an increase of £24,404. The receipts for passengers, 

parcels, &e., amounted to £162,922, against £156,720, showing a 
‘han pd 6,208. The traflic receipts on 63 other lines amounted, 
uson ao to £108,934, and for the corresponding week of last 
oan ' ‘5'sne miles, to £103,053, showing an increase of 225 miles 
thew oderere in the receipts. The total receipts of the past week 
week esse of £2,449 as,compared with those of the preceding 
week of ie 6 13th inst., and as compared with the corresponding 

year an increa:e n the trade of the country. 
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CIVIL AND MECHANICAL ENGINEERS’ 
SOCIETY. 
February 25th, 1864. 
W. H. Maw in the Chair. 
ON GRADIENTS. 
By Freperick E, Coorer 

Tne subject of gradients is one of primary importance at the 
present time since the progress of railway communication has 
become so advanced, as it forms one of the chief points of considera- 
tion as to the practicability of introducing railways into districts as 
yet unaccommodated, and tbe cost of construction and working of 
railways depend so much upon the manner in which they are laid 
out. 

One of the most important points is to choose rightly between 
cheapuess of construction and economy in working, for if we exceed 
or fall below the proper meau unnecessary expense must be in- 
curred, and this mean varies considerably, and in fact depends upon 
the nature of the traffic for which the line is intended to accom- 
modate. For instance, if a line is intended to be used chiefly for 
short passenger traflic, stopping at short intervals,on which no 
great speed can be attained, such as the North London Railway, it 
would not be desirable to lay out a large amount of money in 
erecting costly works, tunnels, viaducts, &c., in order to secure flat 
gradients, for such could not be used to advantage; or, on the other 
hand, if the line is intended for a trunk line on which heavy trains 
are intended to run for long distances, and at a high rate of speed, 
expense should not be spared to secure such gradients as would 
allow the traffic to be worked with as little difliculty as possible. 

In this country all the necessary trunk lines, viz., the London and 
North-Western Railway, the Great Western Railway, the London 
and South-Western Railway, the Great Northern, Great Eastern, 
Midland, Xc., leading to all points have been made; therefore steep 
gradients may be adopted on lines still requiring to be made, and 
they may be constructed at a much lower cost than those just re- 
ferred to. 

The question that naturally presents itself to be answered is, 
What gradients are to be considered as steep? And this is, by no 
means, au easy one—for the gradual improvement of the locomotive, 
and the judicious arrangement of the inclines, have given, and are 
still giving, a new plase to this question. 

When railways were in their infancy the slipping of the wheel on 
the rails was the great obstacle to the use of the locomotive, and 
various methods were invented to obviate a difficulty which never 
existed, such as Brunton’s automaton legs, Blenkinsop’s cogged 
wheel, &c. &e.; when, however, it was proved that the weight of 











the engine itself provided sufficient adhesion, as a fulerum, with | 


which it could move itself, as well as draw a considerable weight 
after it, the question of gradients was then taken into account; and 
it was then considered—and, perhaps, justly so, as the locomotive 
was in so imperfect a condition—that gradients steeper than 1 in 
100 were not capable of being worked without the assistance of 
stationary eugines. Thus, at Rambhill, where there are inclines of 
1 in 100 and 1 in 80, stationary engines were erected, and con- 
tinued in operation until the locomotive rapidly dispensed with them. 
Notwithstanding this, Stephensor, in constructing the London 
and birmingham Railway, still considered that the locomotive, as 
it then existed, was not economically employed where the gradient 
was steeper than the limiting angle of resistance. Therefore, the 
line was laid out with no gradient worse than 1 in 330, 1 in 270 
being about the limiting angle of resistance on a railway. With 
such an inclination the load would begin to descend of itself— 
both friction and resistance of the air being taken into account 
—and the motion thus produced by gravity would continue uai- 
form. 

To obtain this gradient, of course, large sums were expended in 
tunnels, viaducts, heavy cuttings, &c. ; where, if the line had been 


carried at a few feet higher level, it would not have cost more than 
| 


about one quarter the amount to construct. 

That this was not the idea of one man is apparent in the works of 
the engineers of the same date, for we find that Brunel constructed 
the Great Western Railway for the first 80 miles with gradients not 
exceeding 1 in 1,320. In the whole length of the line from London 
to Bristol there are only two gradients less than this, namely, the 
inclines at Wooton Basset, the summit of the line, and the Box 
Tunnel, which are each 1 in 100. The ruling gradient on the Lon- 
don and Southampton Railway is about 1 in 330, and on this line 
there are long pieces of straight and flat gradients which involved so 
much capital in construction that the opening of the line was de- 
layed for some years in consequence. 

Mr. Locke, in laying out the Caledonian Railway, introduced a 
new feature into the subject of gradients, by adopting some as steep 
as 1 in 70, by which meaus he was enabled to construct a very diffi- 
cult piece of railway at an astonishing low cost compared with any 
then existing. The Shap Fell incline on this line is 1 in 70 for 
about three miles, up which an immense traffic passes without 
any apparent difficulty. On the extensions of the London and 
South-Western Railway, of which Mr. Eringion was the engineer, 
steep gradients and light works universally prevail. On the direct 
Portsmouth Railway there are six miles of 1 in 80 risins in order to 
the South Downs, and that part of the direct Exeter line from Basing- 
stoke to Exeter which crosses hill and valley transversely, being a 
most difficult line to construct, is a succession of steep gradients, 
rising and falling, and gradients of 1 in 80 for lengths of more thana 
mile are frequent; and that such a line as this can be worked at a very 
fair speed, and economically, is apparent from the fact that the 
express from London to Exeter occupies about five hours only, the 
distance being about 170 miles; and although the Great Western 
takes but 4} hours to do a longer distance, the traffic is so great 
on the former line that it pays, on an average, 5} per cent. per 
annum. 

On account of a great difference of level—about 80ft.—between 
Camden Town and Euston-square, Mr. Stephenson, in constructing 
the extension of the London and Birmingham Railway between 
those places, was obliged to make use of gradients varying between 
1 in 80 and 1 in 66; and the locomotives at that time not being 
sufficiently powerful to draw the trains up that incline, the costly 
apparatus of stationary engines was employed; but the gradual 
improvements in the locomotive dispensed with this plan, and now 
all the great traffic on this lire from London is drawn up this in- 
cline with great ease, by means of two locomotives to each train, 
the former of which is detached on reaching the top, and runs into 
a siding, which is closed before the traiu arrives at the points, and 
the train allowed to proceed with undiminished speed. 





On the original line of the West London Railway, where it leaves | 


the London and North-Western Railway, a gradient of 1 in 40 was 
obliged to be made use of, in order to allow the line to be carried 
under the Grand Junction Canal crossing the Great Western Rail- 
way ona level. Upon this line being enlarged this part was done 
away with, and the line reconstructed and carried over both the 
Canal and the Great Western Railway. 

The Lickey Incline, on the Birmingham and G'oucester Railway, 
near Bromsgrove, which was rendered necessary so as to bring the 
line down from the high ground on which Birmingham is situate 


| to the level ef the surrounding country. The gradient here is 1 in 


37 for a length of 2 miies and 235 chains. To work the traffic up 
this incline some locomotives were ordered from America, having a 
pair of driving wheels 4ft. in diameter, and front wheels of 2ft. Gin. 
in diameter, attached to a “ bogie” or swivel frame under the smoke 
box, the wheels being thus attached with a view of enabling the 
engine frame to adapt itself to curves. The cylinders were inclined 
10}in. in diameter and 18in. stroke. These engines weighed 8 tons 
empty, or 9} full, and when converted into tank engines their weight 
was increased to about 14 tons. Their usual performance up tne 
Lickey Incline was 83 tons at 12 to 15 miles per hour, 39} tons at 
se8 miles per hour, or a maximum load of 53} tous at 8} miles per 

our. 

The method at present adopted is as follows:—A revolving drum 


is fixed at the top of the incline, and a rope passed round it, one end 
is attached to the train at the bottom of the incline, and the other 
to a locomotive on the down line at the top. The engines are then 
started, and that at the top of the incline runs rapidly down it, and 
thus assists the train to the top; the rope is then detached, and the 
train pursues its course. A train of ten carriages may, in this 
manner, be taken up the incline at the rate of about 20 miles per 
hour. 

One of the most celebrated inclines in this country is that of the 
Oldham incline. Oldham is about six miles from Manchester, and 
500ft. above it, and is situate upon a branch of the Manchester and 
Leeds Railway, to which there is a rising gradient of 1 in 150 from 
Manchester, the length of the incline being about 1} miles, and it 
was necessary that a steep gradient should have been adopted in 
order to get up to Oldham. The gradient constructed was 1 in 27}. 
It was originally proposed to work this incline in a somewhat 
similar manner as in the case of the Lickey Incline; however, it 
was considered that such a mode of working, if not wholly inapplic- 
able from the many contingencies which must arise in conse- 
quence of the trains in different directions having to dopend upon 
meeting each other at this spot, would still be very expensive in 
locomotive power, and that a balance weight with great advantage 
be substituted for the descending locomotive, particularly as there 
was a working coal pit at the head of the incline, which might be 
put in connection with it, and render what would otherwise have 
been objectionable cost a positive source of revenue. To have been 
wholly dependent on the arrival of the required number of coal 
wagons atthe proper time would have been a great drawback to 
obviate which a permanent counterbalance of a number of trucks 
laden with sand, and supplied with proper brake power, was kept 
in copstant readiness and made use of when required. So that by 
retaining one line of rails for the counterbalance, and the other for 
the traflic, no inconvenience was experienced ; the ordinary number 
of brakes on the train, together with the locomotive, have been 
found quite sufticient to regulate the speed of the descent ; in fact, 
this may be varied from 5 to 30 miles per hour, so that if a train is 
required to descend when the balance is at the top of the incline 
ready to assist a train up, it may be allowed to proceed down without 
apy apprehension as to its safety, and this shows the error of many 
statements that have been made in Parliament against steep 
gradients, for the experience of many years on this incline, where 
every coutiugency that was dreaded has happened, fully proves that 
the working of gradients in a similar manner has nothing objection- 
able on the score of safety. = 

Several circumstances which have been noticed on this 
incline seem to show that gravity and impetus in connection 
with locomotive power have not been cons ered sufficiently 
in the construction of railways as they deserve to be. During 
the number of years the counterbalance system was at work 
abundant opportunities were afforded of testing the merit of Messrs. 
Newall’s; wire rope, each rope which was 1aore than 1} miles in 
length and 3} inches in circumference, weighed 126 cwt., and cost 
£316, lasting on an average 2} years. 

The expenses of working this incline, including interest on the 
outlay for the brake van aud train, for the rope, and its renewal 
when requisite, the wages of brakesman, and every contingency, 
amounted to about £700 per annum. 

As an instance of how easily steep gradients of not too great a 
length may be worked with a very heavy traffic, the author referred 
to the two inclines up to the Victoria Bridge on the Victoria Station 
and Pimlico Railway, these being 1 in 60, and 1 in 62, each incline 
being about 400 yards long. 

The two short branches of the Metropolitan Railway, connectin 
it with the Great Northern Railway, have gradients of 1 in 46 | 
1 in 48 respectively, and with a radius of 8 chains each, the traffic 
power being worked with perfect ease. 

On many of the railways now constructing in Wales through the 
mountains gradients of 1 in 5) are very usual, and on a line through 
a similar district in Cornwall 1 in 40 is the ruling gradient. 

The author of the paper then proceeded to describe several of the 
most remarkable and difficult lines of railway constructed, and in 
course of construction abroad, rendering necessary very steep 
inclines, among which was noticed the inclines on the Ostend and 
Cologne Railway, and that on the Tudela ard Bilbao Railway, in 
Spain, crossing the Pyrenees, which affords a capital example of 
what may be done by carefully suiting the gradients to the surface 
of the earth, the line winding in and out among the valleys, &c. 
This line has no gradient worse than 1 in 70. 

Another portion of the paper referred was as to economy 
in working traffic over gradients, and laying out the latter 
with special regard to this point, depending entirely upon the nature 
of the traffic for which the line is to be used. Traffic, such as pas- 
sengers, cattle, &., does not require the gradients to have one 
uniform rise to the summit, although this is of great importance 
where heavy traffic, such as coal, iron, and other minerals, is to be 
provided for ; it ust also be apparent that where loss of level is in- 
curred by undulating gradients immense power is wasted. Whena 
line of railway is perfectly horizontal, 91b. pull will draw a ton 
weight on it, and every 7ft. per mile of ascent will add nearly 8 lb. 
to the force required for traction. The force of traction on a level 
being ascertained, it is easy to find that which is required on a given 
incline, for the power is equal to the weight divided by that number 
of feet of the incline, which corresponds with a vertical ascent oi 
1ft. Thus, when there is an ascent of 1ft. in 249ft., the power 
required for traction is 1-249th part of the weight to be drawn— 
that is, about 91b. per ton; hence an ascent of 1 in 249 doubles 
the resistance, and it would therefore require the same power to 
draw a weight one mile along such an ascent as two miles on a 
level. 

Although inclined planes save as much power, during descent, at 
a moderate speed, as they absorb during ascent, they are attended 
with the inconvenience of requiring a varying power, which is diffi- 
cult to produce by means of a steam engiue, since it cannot, like any 
animal, expend much energy when much is required, and but little 
when little is wanted. The diminution, however, of the atmospheric 
resistance, consequent on decreased speed, is found to compensate, 
in a great degree, for the increased difficulty in ascending an in- 
clined plane, and the reverse in descending ; moreover, in ascending, 
the supply of water by the pumps may be stopped or diminished, 
which allows the more effective production of steam. 

Respecting the resistance of the atmosphere to trains at high 
speeds, it would be as well here to mention the effects of this and 
gravity on an incline on heavy and light trains, taking first a goods 


| train worked at a low speed, on which a gradient, say 1 in 200 toa 


level, the whole tractive power of the engine would be required to 
impart an uniform velocity of perhaps ten miles an hour to a full 
load of 250 tons: the resistance of each ton of load may be taken at 
8ib., but on ascending the incline, if the resistance be increased by 
11-2 lo, or 140 per cent., the engine, if required to preserve the 
same speed as on the level, could only take up 86 Ib. 

Taking now the case of a passenger train, advancing over the 
same level and arriving at the foot of the incline at a speed of forty 
miles per hour, at this speed the resistance according to the estimate 
now adopted would be upwards of 20 lb. per ton, and, consequently, 
the full load of the engine would be seventy tons on the incline; the 
resistance would be increased by 11'2 lb. per ton or 56 per cent. 
But if the engine reduced its speed to ten miles an hour, the 
original resistance of 20 lb. per ton would fall to 9 lb. per ton, 
which, with constant 112 lb, the resistance due to gravity, wouid 
bring it precisely the same as on the level; the engine would, there- 
fore, be able to run up the incline without any diminution of load if 
the speed was decreased, and this would be of great importance, as 
inclines are rarely of great lengths. The conclusions which the 
author arrived at, taking all matters into consideration, was, that 
where heavy traflic predominated, the incline should not exceed 1 
in 240, for on such an incline the engine is practically always at work 
and never beyond its strength, and for light traffic he considered a 
gradient of 1 in 60 to be about the limit. 

A discussion followed the reading of the paper. 
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DE BERGUE’S PILES AND PIERS. 


Tus invention, by Charles De Bergue, of Strangeways, Man- 
chester, consists in constructing iron cylindrical or other shaped 
iles (cast iron being preferred) of a series of lengths, capable of 
ing united to form a long continuous pile by turning the ends to 
fit square against each other or at right angles to the length, and 
either by enclosing the ends in a belt or ring, or socket screwed to 
receive the ends, and forming or fitting to them screws to fit the 
socket, or by connecting them by screwing them together, without an 
external or projecting socket, one into the other, or both on to acon- 
necting tube or piece, screwed externally or otherwise than by flanges 
(as the main object is to use hollow lengths of a diameter too small 
to admit access internally for bolting together) ; and in combining a 
series of so constructed piles into a foundation, or pier, or substruc- 
ture; and if continued into a superstructure, by capping, bracing 
ties, or other framing or means of union. The intention is, that the 
bottom length is to be pointed, and that the pile, either in two or 
more lengths, is to be j men by means of a heavy ram with a small 
lift, so as to produce an effect assimilating to pressure rather 
than a sharp blow, and using a temporary capping of metal or wood 
or other materials, either separately or in combination, the capping 
being removed and transferred to the top each length as it is suc- 
cessively added. If any inequality of level of a series of such piles 
should occur from difficulty of driving to an uniform level, then 
special top lengths may be employed. When belts, rings, or 
sockets are used they may be projecting, or partially or completely 
countersunk, Where the ground is soft, and to this case the 
invention is more particularly applicable, the piles should be 
hollow for substructure, but for the superstructure may be either 
hollow or solid. 
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The illustrations represent the construction of the improved piles, 
and more particularly the various modes of jointing or fitting the 
everal lengths together at their ends. In Figs. 1, 2, 3, and 4, a 
represents the end of one length, and 6 the end of another length 
fitted and connected to it. In Figs. 1 and 2 the ends are shown as 
enclosed in a belt or ring, or collar or socket c, and screwed 
therein, the former figure representing this belt is projecting, and 
the latter as completely countersunk, so as to present an externally 
flush surface. It may, if desired, be only partially countersunk. 
In Fig. 3 the ends are shown as screwed together by a male and 
fomale screw (one to each), the joint being formed without a belt. 
In Fig. 4 the ends of both are formed with female screws, and 
screwed on to a short length of connecting tube d, with male or 
external screw thereon. Fig. 5 shows the pointed end of the 
bottom length of a pile, and Fig. 6 the temporary capping e to be 
used for driving. In all the figures the surfuces marked Xx, X, are 
those which are turned to fit square against each other, and in all 
casos the belts and fittings should be so made that these surfaces 
(on a and 6 respectively) may be brought closely and accurately in 
contact. The piles are shown as of cast iron, which is preferred, 
and the parts where the screws and fittings are made and attached 
are thickened out to give the necessary strength. ‘lhe temporary 
cast iron head or cappivg for driving (see Fig. 6) is intended for the 
construction of pile shown in Fig. 1, and should be modified as 
requisite for the other cases; and in any case a wrought iron cap- 
ping may be substituted, or a combination of either with wood may 
be used if preferred, the surfaces in contact with vach other being 
accurately fitted together. 


Pen bROKESHTRE.—It has always been thought that Pembrokeshire 
is more of an agricultural thana mineral county, although there is a 
little coal, culm, &c., found on the southern edge of the county, in 
the neighbourhood of Saundersfoot. It will surprise many to hear 
that a vein of iron ore has been discovered at Broadhaven, and 
several gentlemen of capital have already taken a lease of a portion 
of Lord Kensington’s property, in which the ore bas been found 
in order to work the same. Mr. James Prosser, of Little Haven, has 
been appointed manager, and a number of men and boys are already 
employed picking up the iron ore, which is scattered along the 
beach and in clefts of the rock. Samples of this are to be sent for 
analysis in order to test the value of the discovery. The Pembroke- 
shire Iron and Coal Company are about to blow in their furnaces at 
Kilgetty, and one is nearly ready for operation. The good prices 
obtained for iron has been the cause of these furnaces again getting 
into work, and a large number of hands are expected to be shortly 
employed. It is said that something like a quarter of a million 
sterling has been laid out at Kilgetty, and the only return for many 
years past on this enormous capital has been a profit of about 
£3,000 per annum on the Bonville’s Court Colliery. The quality 
of the anthracite coal isthe purest in South Wales, and possesses the 
largest amount of carbon, which, with the peculiar character of the 
ironstone of the district, has rendered the make from these furnaces 
of the finest quality for tin plates, boiler plates, sheets, and cable 
iron. Itis the intention of the proprietors tocarry on the works on 
a more extended scale than heretofore.—Colliery Guardian, 
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Tue first part of this invention, by Hugh Greaves, of Abingdon- 
street, Westminster, has reference to improvement upon part of his 
patent, dated May 15th, 1856, for “ improvements in the permanent 
way of railways,” and consists in the employment of a metallic bush 
in conjunction with the wooden bush there described for the pur- 
pose of giving increased surface, and thus affording greater security 
of attachment between the chair and the sleeper. In some cases the 
wooden bush is dispensed with, and a metal bush only used, such 
bush being split up or formed in more than one part, so as to be 
capable of expanding, or being expanded, so as to tighten in and 
fill the hole in the chair or sleeper. 

The second part of the invention consists of an improvement upon 
that part of the patent granted to Mr. Greaves, and bearing date 
October 28th, 1859, which has reference to an improved method of 
forming, moulding, and casting railway chairs and sleepers. The 
present improvement consists in so forming the pattern of the chair, 
as that by a division thereof it shall leave its own cores for the forma- 
tion of the trenail holes, and that instead of being cast, as hitherto, 
with the bottom side of the chair uppermost (whereby the casting is 
very liable to be rendered unsound in the part where strength is 
most required), it is cast with the jaws uppermost, and the bottom is 
thereby rendered more likely to be solid and free from sponginess or 
other unsoundness inthe metal. Likewise in an improved mode of 
moulding railway sleepers, which consists in withdrawing from the 
sand, by an arrangement of levers, that part of the pattern called the 
tie-bar boss, an arrangement for removing from the moulding 
table the flask containing the mould. 

The third. part of the invention has reference to an improvement 
upon the form of tramway pipe described in Mr. Greaves’ patent 
dated March 5th, 1857, and cousists in forming the groove or recess 
for the flange of the guiding wheel or wheels of the carriages tra- 
velling thereon at or near the edge of the upper surface of the pipe, 
instead of at or near the centre thereof, as described in the patent 
referred to, by wiich means a comparatively wide surface may be 
left for the tread of the travelling wheels supporting the vehicle. 

Fig. 1 represents a vertical section of so much of a railway chair 
and sleeper as is necessary to explain one of the arrangements made 
use of i carrying into effect the first part of the invention, and 
Fig. 2 a horizontal section of the spike and bush taken through the 
line A, B. 

a represents part of a chair formed with taper trenail holes in the 
usual manner, and 4 part of the sleeper to which the chair is secured. 
In this case the sleeper is first bored to receive the spike c and part 
of the cast iron bush d. The wooden bush ¢ is then placed upon 
the spike and the cast iron bush d, which is formed in two parts, 
divided vertically as shown, is placed upon the spike beneath the 
wooden bush, and the spike passed through the chair and driven 
home, a portion of the length of the bush d being driven into the 
sleeper, and the remainder projecting upward from the sleeper into 
the chair, as represented. By this arrangement any side or end- 
wise pressure of the chair is imparted to the sleeper by the bush d, 
which, being of larger diameter than the spike, is less liable to 
bruise up the fibres of the wooden sleeper than the bare and un- 
protected spike would be, while, at the same time, the length of the 
spike completely steadies and secures both the bushes and the chair 
to the sleeper. 

Figs. 3 and 4 represent another arrangement in which the cast 
iron bush d (which may either be formed in two parts or merely 
split up on one side, as shown) is continued downward almost to the 
bottom of the spike. In this case the cast iron bush is intended to 
be driven first, andthe spike having the wood bush at its upper end 
to be afterwards driven home into the position represented. 

Figs. 5 and 6 represent a modification, in which a screwed bolt c! 
is used instead of a spike, and is formed with its lower end (c*) 
slightly conical. The cast iron bush d is formed in two parts, and 
in using this arrangement ra nut f having first been slackened, so 
that the conical part c* of the bolt does not bind upon the bush), 
the bolt with its bushes is driven into its place, and the bolt c! is 
tightened up by means of its nut, soas to expand the bush d and 
give it additional holding power. Figs. 7 and 8 represent an 
arrangement in which the cast iron bush d formed in two parts, or 
otherwise merely slit down one side, is continued upward through 
the foot of the chair, and is formed with serrations for entering and 
giving increased attachment to thesleeper. In using this bush it is 
first driven into its place, and is afterwards expanded by driving in 
a filling of hard wood g in one or more pieces, as shown. 

Figs. 9 and 10 are respectively an elevation and a plan of the 
form of chair employed in carrying out the second part of the inven- 
tion. In this chair the jaws are hollow or box-formed, and only so 
much of the base of the chair is taken away as necessary for 
enabling the cores made use of to be supported, and the sand subse- 
quently removed. 





TASKER’S THRASHING MACHINES. 


Tuts invention, by William Tasker, jun., Andover, relates to the 
springs or bars which support the shoes, riddles, or caving boards 
of thrashing machines, and to the connecting rods which communi- 
cate motion from the crank shaft to the shoes, riddles, or caving 
boards of these machines. 

According to this invention these springs or bars and connecting 
rods are made of two separate blades or bars of wood, steel, or other 
suitable material, in place of in one single piece as heretofore. 
These blades or bars are of equal thickness throughout their length, 
and are kept asunder by a block of wood or metal introduced between 
them at each extremity, such blocks serving alsoas the attachments 
for the springs, bars, or connecting rods to the parts to be moved or 
to any fixed part of the framing. These connections may be either 





rigid or otherwise as preferred. 
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Fig. 1 (below) represents a side elevation of theimproved spring, 
and Fig. 2 is a corresponding edge view. 

A, A, are two flat bars, of equal thickness throughout, composed 
of wood, metal, or other suitable material, between which, at their 
extremities, are interposed blocks B, B, of wood, metal, or other 
suitable material; C, C!, are two metal shoves or sockets, into which 
the ends of the bars A, with their interposed blocks, B, are inserted, 
the whole being securely held together by a bolt a and } passing 
through each shoe or socket, and also through the ends of the 
bars and the intervening blocks, as shown. A flange D may be 
cast on the upper shoe or socket C, for the facility of rigidly securing 
the upper end of the spring to the framing of the thrashing 
machine, while an eye E may be cast upon the lower shoe or 
socket C!, in which eye a stud or pin connected to the riddle, shoe, 
or caving board is introduced, thereby forming a jointed connection, 
but, if preferred, the lower end of the spring may be rigidly con- 
nected to the riddle, shoe, or caving board in the same manner that 
the upper end is connected to the framing of the machine, or the 
spring may be reversed so as to form a jointed connection with the 
framing of the machine while it is rigidly connected to the riddle, 
shoe, or caving board. Figs. 3 and 4 represent respectively in side 
eleva‘ion and plan a connecting rod for transmitting the vibratory 
motion to riddle, shoe, or caving board, such connecting rod being 
constructed on precisely the same principle as the spring herein- 
before described and illustrated by Figs. 1 and 2. 























A, A, are the two flat bars of equal thickness throughout, “e 
apart by interposed blocks or distanve pieces, not shown ap tee 
and 4, and having their ends inserted into metal sockets or Ss’ 
C!; F isa portion of a riddle, shoe, or caving board to which o 
end of the connecting rod is rigidly secured by bolts a, a — 
through shoes C, through the bars A and interposed bloc = 
through the riddle, shoe or caving board. G isa flange cast o = 
shoe or socket C! to afford facility for the attachment thereto 0 d 
bearings H, H, by the bolts c, c; the crank pin, which by its “ 
tion vibrates the riddle, shoe, or! caving board, works in the —s 
I between the two bearings, clearly shown in Fig. 3; b, b, are . 
bolts which secure this end of the connecting rod in the socket U. 











Navan AND Orpwance Marrers.—The Admiralty has expressed 
an intention to construct six gun-boats averaging about 700 tons 
each. It is understood that Mr. Whitworth will be prepared to 
deliver at the Woolwich Arsenal, about the middle of March, > 
guns which he has manufactured to compete with those alresdy | “A 
livered by Sir William Armstrong; consequently, the a aa 
trial which is to take place between the principles of these nn 
eminent artillerists will, in all probability, occur shortly aite 
Easter.—It has been found that several old guns used on the qr 
at Peel (Isle of Man) for the mooring of vessels, are the hag 
specimens of rifled cannon known to exist. — They have fed 
removed to Woolwich, and other old guns substituted. The ri 
guns were previously mounted on Peel Castle. 
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THE METROPOLITAN RAILWAY SCHEMES. 


Tue report of the joint committee of both Houses of Parliament 
ap inted to consider the best method of dealing with the railway 
schemes proposed to be sanctioned within the limits of the metro- 
polis states that— 

“The railway schemes that have been referred for the considera- 
tion of the joint committee are of extraordinary magnitude for so 
limited an area as the metropolitan railway district, extending over 
a length of 174 miles in the aggregate, involving the raising a 
capital of nearly £33,000,000 in shares and of £11,000,000 by loan, 
creating alarm among the holders of a vast amount of property, and 
interfering, during the construction of the proposed works, with 
mavy important public thoroughfares. They include the construc- 
tion of not less than four new railway bridges across the Thames, 
two of them of gigantic size, below London Bridge. It is stated by 
the surveyor to the Commissioners of Sewers of the city of London 
that the lands and buildings scheduled in the city of London for the 
paeee ee schemes comprise about one-fourth of the entire 

of the City. 

an The cominittee are of opinion that the following bills or parts of 
bills should not be proceeded with during the present session :— 
Victoria Station and Thames Embankment, Oxford-street and City, 
London Main Trunk, Underground Metropolitan Grand Union (the 
portion south of Thames-street), Charing-cross (Northern), Charing- 
cross (Western), London Union, Metropolitan District (a portion 
forming the outer circuit), Tottenham and Farringdon-street. 

“The committee recommend that the fees which have been 
incurred in respect of the said bills be remitted. 

“The two first-named of these lines are proposed to be worked 
or the pneumatic principle—a principle hitherto untried as applied 
to railway passenger carriages, and it seems undesirable that the 
experiment should first be made in an important public thorough- 
fare. They are passenger railways, and are intended to relieve the 
streets of omnibus and cab traffic. The necessity for any such lines 
has been to some extent lessened, supposing the railways forming 
the inner circuit scheme referred to in a subsequent part of this 
report be sanctioned. 

“The London Main Trunk Underground Railway proposes to 

provide a more central station for the Great Eastern, an object which 
is also sought to be accomplished by the Great Eastern itself by the 
Great Eastern Metropolitan Station and Railway Bill. The Select 
Committee of the House of Lords on metropolitan railway commu- 
nication of last session recommended that the Great Eastern should 
be allowed to establish a more central station than it has at 
present. 
mi The portion of the Metropolitan Grand Union south of Thames- 
street, which the committee recommend should not be proceeded with, 
involves a high-level bridge over the river below London Bridge. 
The connection between the railways north and south of the river at 
the end of the metropolis might, it appears to the committee, be 
better effected by the East London through the Thames Tunnel, and 
the proposed abandonment approved by the promoters, and the 
committee recommend that they should be allowed to amend 
their estimate, and be permitted to withdraw a portion of their 
deposit. 

MThree schemes on this list, the Charing-cross (Western), the 
Londor Union, and the portions of the Metropolitan District Rail- 
ways proposed to be postponed, in addition to other objections, re- 
quire the construction of bridges across the Thames, one of them 
being a high level bridge below London Bridge. 

“ It is further to be observed with reference to these schemes that 
railway communication between the lines north and south of the 
Thames already exists on the Westminster side of the metropolis 
by means of the West London and West London Extension Rail- 
ways, and another is in course of construction through the centre 
of London by the London, Chatham, and Dover Railway, which 
when completed will unite their South London system with the 
Metropolitan Railway at the Farringdon-street station, thereby 
giving them a communication with the Great Northern line, and 
thus of necessity connecting the Charing-cross and South-Eastern 
Railways at Charing-cross with any of the main lines to the north, 
as proposed by any of the last-mentioned schemes is not urgent. 

“The Tottenham and Farringdon-street Railway, by which it is 
proposed to connect the Cambridge line of the Great Eastern with 
the station at Farringdon-street, is open to the same objection urged 
against the Charing-cross (Northern), and the Tottenham and 
Hampstead (extension to Charing-cross) in that it tends to create a 
great central station, inasmuch as the Great Northern, the Midland, 
and the London, Chatham, and Dover Itailway, are already brought 
in direct station communication with the Metropolitan Railway at 
Farringdon-street. As the Great Eastern Raiiway is another scheme 
for an approved station, which the committee recommend should 
proceed, it appears desirable that this bill should be postponed, at all 
events until itcan be known by experience whether any incon- 
Venient amount of traffic will be concentrated at Farringdon-street 
by the lines already to meet there, 

“The estimated capital required for the construction of the 

schemes above proposed to be postponed amounts to £18,500,000 in 
the aggregate, exclusive of what was proposed to be raised by loan 
for the purpose of the undertaking. The remainder of the sum 
of estimated expenditure above referred to may be expected to 
be reduced by the rejection of some of the schemes allowed to 
proceed. 
_ “Without expressing any opinion as to the merits of tle follow- 
ing bills, the committee recommend that they should be proceeded 
with in the ordinary course, being only improvements of existing 
lines or works connecting links of a very limited extent, for enlarge- 
ment of stations in no way conflicting with any comprehensive system 
of metropolitan railways, viz., Great Northern and Victoria station, 
London and Blackwall (Extension); London, Brighton, and South 
Coast (new lines in Battersea); Great Northern (No. 1 Barnet 
branch); London and North-Western (additional powers); London 
and South-Western (additional works); North London (additional 
powers); London, Chatham, and Dover (No. 1); London, Chatham, 
and Dover (No. 2); Great Eastern (junctions, except junction No. 
5); Midland and St. Pancras branch ; Metropolitan (additional 
powers, 

“ The committee also recommend that the Metropolitan and St. 
John’s Wood should be allowed to proceed, as itis a line that passes 
jhrough .& not very populous but increasing district without inter- 

ering with much property, and in no way competing with any other 
scheme. The committee might here remark that it is proposed to be 
constructed as a single line only. 

—s committee also recommend that the Hammersmith, Mid- 

aE North-W estern, and Charing-cross Junction shall be 
jim This scheme is in some degree open to an 
saa a ready referred to, that it tends to create a central station 
which ing-cross. It, however, proposes an addition to the railway, 
Mae is to be constructed wholly in tunnel, to form three new 
Tonk one of them of a very important character, in continuation of 
Net eene from ,Oxford-street, in a direct line to St. 
ne. Aldridge’s Repository, and from thence to the 

~ rah ~ aukment, near the Charing-cross Railway Station. 
hieaien of thoroughfare would be a substitute for the present 
culte able road through Seven-dials and High-street, St. Giles, 
rs pr public improvement. T he combivation of new streets 
rallware om of the metropolis, with the construction of new 
ast seston a cenomenenned in the report of the Lords’ Committee 
mittee to whist he committee are of opinion that if the select com- 
mo ft i pene the bill for these schemes may be referred should 
that the — ion the scheme they should do so only on condition 
poraneousl aaa above referred to should be constructed contem- 
the bill oer - railway, and that provision should be made in 

4 shah ng its completion. he 
committee pe way Fanaa in the opinion expressed by the select 
nication last me Ete of Lords on metropolitan railway commu- 
distribution of oe in their third report, tbat, with a view to the 

passenger traffic arriving by the main lines of 





railway coming within the metropolis, and also the relieving the 
crowded streets by the absorption of a large portion of the omnibus 
and cab traffic, the completion of the inner circuit of railways is 
desirable. 

“It was estimated by the evidence before the committee that 
great additional accommodation, espevially for the working classes, 
is daily becoming more necessary, while there is no prospect of the 
present ordinary means of conveyance being at all adequate to 
future wants, and they are of opinion that the following schemes, 
which contribute towards the formation of such a circuit, may 
properly be proceeded with. 

“ Metropolitan District Railways (the portion forming the inner 
circuit 32, 33, 34, and junctions 7, 8, and 9). 

“ Metropolitan Railway (Trinity-square Extension). 

“Metropolitan Railway (Notting-hill and Brompton Extension). 

“ Metropolitan Grand Union (portion north of the Thames). 

“The committee are also of opinion that the following schemes, 
viz., the East London, Great Eastern (Metropolitan stations and 
railways), Great Eastern (junction No. 8), North London (Kingsland 
and Tottenham live), Walthamstow, Clapton, and City may be 
properly proceeded with, and as these schemes more or less enter 
into communication with, or compete or conflict in levels with the 
schemes above referred to, as designed to form the inner circuit, and 
with each other, the committee are of opinion that all the above 
schemes may with advantage be grouped together, and be referred to 
the same select committee. 

“In making these recommendations the committee are of opinion 
that the greatest accommodation to the public will not be secured 
by treating the two schemes, which pursue almost the same line 
from Kensington to Brompton to the City, merely as competing 
schemes, one of which is to be preferred to the exclusion of the 
other. The committee are of opinion that the promoters of these 
schemes should be recommended to communicate together and with 
the surveyors of the City and Metropolitan Board of Works, and 
devise the most perfect line which their several plans will admit of. 
By a relaxation of the standing orders such revised plan may be 
embodied in one bill. The Metropolitan Railway (Trinity-square 
Extension), and the western branches of the East London Railway, 
should also be part of the proposed consultation. By such a course 
much useless expenditure would be saved, and the interests of the 
metropolis far better secured than by taking the chance of sclection 
of one among the competing lines. 


“ The committee observe with regret that two of the schemes, 
which they have recommended should be allowed to proceed, pass 
through Finsbury-circus in open cutting. They are, however, in- 
formed that the promoters of both are willing to substitute a covered 
way for the open cutting. In the event of the select committee 
finding it desirable to adopt either of those lines in preference to 
those which do not interfere with the Circus, the committee recom- 
mend that effectual provision shall be made, by which the time to 
elapse between the breaking up of any part of the garden and the 
completion of the works there, and the proper restoration of the en- 
closure, shall be as short as possible. 


“ Although the committee have recommended that those portions 
of the metropolitan district railway scheme, which are designed to 
form the outer circuit, shall not be proceeded with, they concur 
with the House of Lords’ Comwittee, of last session, in thinking 
an outer circuit desirable, and they are of opinion that this object 
might be accomplished by uniting the existing railways on the 
eastern side of the metropolis with one another, and connecting 
those of them which are situate on the north side of the Thames 
with the railways on the south side, muking use, for this purpose, of 
the Thames Tunnel. For this purpose it would be necessary for 
the East London to be in connection with the North London, the 
Great Eastern, and London and Blackwall Railways. This combi- 
nation, taken in connection with the existing lines on the west and 
south of the metropolis, as suggested by the secretary of the London 
and North-Western Railway Company, in his evidence before the 
committee, would complete the outer circuit; but it would be fur- 
ther necessary that mutual facilities, to be secured by legislative 
enactment, should be afforded by the several companies, for inter- 
change of traffic. 

“ In order to give the public the full extent of the system of inter- 
communication such as that which has been suggested, it would be 
desirable that the select committee to whom the metropolitan 
schemes in question may be referred should require that such 
modifications may be made in the schemes that may be sanctioned 
as may be necessary for effecting the proposed combination, and also 
that a clause should be inserted in the bills of all railway companies 
having termini within the metropolitan district for securing a mutual 
interchange of facilities for working the traffic upon railways in 
that district on equitable terms among themselves, and without any 
undue preference, the terms to be settled in case of difference by the 
Board of Trade, or an arbitrator to be appointed by that department. 
A clause should also, they think, be inserted in each of the bills 
providing that railways having their termini within the metropolis 
shall be subject to the provisions of any Act to be passed in the 
present or any future session for the regulation of railways within 
the metropolis. 

“ The committee are of opinion that some of the provisions of the 
Railway Clauses Consolidation Act, 1845, require provisions in rela- 
tion to the metropolitan arrangements, and they recommend 
the introduction of a bill for that purpose. They desire also to 
direct attention to a suggestion of Colouel Yolland’s report to the 

3oard of Trade as to the expediency of requiring all places for rail- 
ways within the Metropolitan Railway district being drawn to the 
same datum line. 

“ The committee are of opinion that in the present session such 


limits of the metropolis as are to be proceeded with should commence 
in the House of Commons.” 

The report concludes by stating that a map, showing the existing 
and proposed railways in the metropolis, accompanies the report, 
and that the committee have directed the minutes of evidence taken 
before them, together with the appendix, to be reported. 





TWIN SCREW STEAMSHIPS. 

On Saturday last a most successful trial was made of the twin 
screw ship Edith, constructed and engined by Messrs. Dudgeon, of 
Millwall. Her dimensions are as follow :—Length between perpen- 
diculars, 173ft.; breadth of beam, 25ft.; depth 15ft.; tonnage, 
550 tons; draft at trial, 9ft. 9in. aft, and 6ft. forward; rigged 
with two pole masts, straight stern, no bowsprit, and double 
funnels. She has two double cylinders, horizontal engines, or four 
cylinders altogether, each 34in. by 21in.,200 horse-power collectively, 
and two three-bladed screws, 8ft. Gin. diameter by 16ft. pitch. With 
100 average revolutions per minute the engines indicate 
power aud the vessel attained a speed of 134 knots per hour. After 
manceuvring °Lout in all possible ways, so as to show the great 
advantage> attained by the double screw, and the ease in handling, 
she returned to the river, and the run from the Town Pier, Gravesend, 
to Blackwall, was made in 58 minutes, with the tide. 

Amongst the gentlemen present were Admiral Sir Edward 
Belcher, E. J. Reed, Esq., Chief Constructor of the Navy, Mr. 
Dinnen, C.E., of the Admiralty, Captain ‘I’. E. Symonds, R.N., Cap- 
tain Selwyn, R.N., Mr. Charles F. T. Young, C.E., &. &c. At the 
conclusion of the experiments the party sat down to an elegant 
luncheon provided on board. Some very fine indicator cards were 
taken from the engines by Mr. Chas. F. ‘T. Young, C.E., who em- 
ployed the “ Richards’ Indicator,” which, when the engines were at 
their highest speed, gave most steady cards. This instrument is 
evidently the only trustworthy indicator for use with quick-ranning 
engines, while it is equally good at even the slowest speed. The 
Edith is the twelfth vessel constructed by Messrs, Dudgeon on the 
twin screw principle, which is evidently fast coming into favour, 





now that its benefits have been so satisfactorily tested. 





of the bills proposing to sanction railway communication within the | lar character, though it does not present so satisfactory a balance 


894 horse- | 





RAILWAY BENEFIT SOCIETIES. 


In an early number of this journal some account was given of the 
superannuation fund established for the benefit of the salaried officers 
of the London and NortbrWestern Company, the results of which 
have proved so satisfactory. Similar funds are about to be 
established by the Great Western and South-Western Companies, 
the progress of which it will afford us pleasure to report from time 
to time. We now propose to give a short account of what has been 
done by and for the rank and file—the bone and muscle of the rail- 
way system ; we mean the weekly wage class of workmen employed 
on the principal lines throughout the kingdom. 

It will readily be understood that the organisation of railways 
affords peculiar facilities for the establishment of benefit societies. 
The men are, on the whole, well paid, and they are regularly paid. 
Their wages are not liable, like those of so many other workmen, to 
fluctuation with the times; and they know precisely what they 
have to come and go upon. They are, for the most part, men of a 
superior class. It is an absolute condition of their employment upon 
a railway that they must be sober; and they are subject to a degree 
of discipline, which, though not rigid, must necessarily be strict. 
The number of benefit societies which the men have voluntarily 
established on most railways also shows that they are a provident 
class ; and we think it well worthy the consideration of Boards of 
Directors generally whether they ought not to give more substantial 
assistance towards the establishment of such soc ties on a sound 
financial basis than has heretofore been the ractice. ‘The ex- 
perience of other employers abundantly proves that, after the lapse 
of a few years, working men will not h:edlessly sacrifice their 
interests in a sound and permanent benefit society. The more 
steady, provident, and industrious among them will naturally cling 
by such a society; and taking this view of the matter, we think the 
expenditure of a small sum annually in aid of the workmen's funds 
will be abundantly repaid to any company by thus securing the 
continued services of a superior and contented class of workmen. 

The funds established by railway workmen are of various kinds, 
The most common is a sick fund, maintained by contributions of so 
inuch a week from each member, out of which he receives so much 
a week during sickness. There are also accident funds, and life 
assurance funds for the payment of a sum to widows and orphans 
at death. Ina very few cases deferred annuity or superannuation 
funds have been established, out of which the members are paid a 
weekly sum ou reaching a certain age. Some of the sick funds are 
partly supported by the railway companies, who contribute so 
much per week or per month in pes ge to the contributions of 
the members. In the case of the London and North-Western Rail- 
way, all the men appointed in the coaching and police departments, 
who are not always members of a benefit club, are required by the 
rules of the service to join the Railway Friendly Society of the 
company. A small sum varying from 5s. to 15s., according to age, 
is paid as entry money ; each full member pays 2s. 6d. per month, 
and lads under eighteen pay 1s. 3d.a month, and threepence extra 
is called for every three months towards the allowances payable on 
the deaths of members’ wives. The benefits are these: —Members 
subscribing 2s. 6d. receive 16s. 2 week during sickness; and those 
subscribing Is. 3d, receive 8s. a week. After twenty-six weeks’ 
full pay, half-pay begins, and is paid for another twenty-six weeks, 
after which such pay ceases; £10 is allowed on the death of a mem- 
ber, and £5 on the death of a member’s wife. A superannuation 
allowance of 5s. a week is paid to members unfitted for labour by 

rotracted sickness or old age, provided he bas paid contributions 
or more than three years. Medical attendance is also paid for by 
the society. The company contributes to the funds to the extent of 
the pay of any sick member, less 1s. a day for fourteen days, should 
the member continue ill so long; after which nothing further is 
allowed, the further. sick pay being provided out of the society’s 
funds. This society has now been in existence for upwards of 
twenty years. Other classes of workmen in the same company have 
established benefit societies, the Provident Sick Society of the loco- 
motive department being in a flourishing condition. These latter 
societies are entirely voluntary in their formation. 

‘Lhe employés of the Great Eastern Company have established two 
benefit societies, one of which consists of station masters, clerks, 
goods, and passenger porters; and the other of workmen and clerks 
connected with the locomotive and permanent way departments. 
In the former case, a small sum, varying from 2s. 6d. to 12s. 6d., is 
paid as entry money, and the contributions and benefits are as 
follows :— 





Weekly Sick Payment at Death. 
j , Allowance with 
| Weekly . 
Class. Nosnteniiiennet Medical Attend- 
Contribution. ance and Member Member’s 
Medicine. e Wife. 
| 
8d. | 16s, £20 £6 0 0 
6d. 12s. 15 410 0 
.| 4d. 8s, 10 300 








The full sick pay is allowed for thirteen weeks, then half-pay for 
thirteen weeks more; after that one-quarter pay for six months, 
when the pay ceases. If a bad case, the pay is continued at the rate 
of 4s., 3s., and 2s., a week, according to the class to which the mem- 
ber belongs. When a member leaves the service, if he has been so 
fortunate as not to come upon the funds, the amount of his contri- 
butions is repaid him, less 10 per cent. for the cost of working the 
society, and 2d. per week for the surgeon. The company gave & 
donation of £500 towards establishing the fund, and in June, 1863, 
a balance of £3,408 18s. 11d. stood to the society's credit. gl 

The other, which has been in existence eleven years, is of a simi- 


sheet. Indeed, it was found that the allowances to members were 
originally fixed on too liberal a scale, and a modification was 
accordingfy made in the rules at the beginning of last year, reduc- 
ing the benefits, which now stand as follows :— 





| In Sickness, | 























| Contributions, per week. | Sums payable at the 
Ageon | — Ist 26 weeks, Gemth of 8 
Admission Class. Full Pay. 

Pat: : cmpor | Member's 
| . | © | wtemher | Member's 
| | A B C | A} BC | Member. |" wite 
js djadad|/s ds d.sds.d) £8, d| £ 8s. d. 

Under 20} 2 6,0 4°50 6/0 8 100150200 10 0 0) 56 0 0 
201025/2 6/0 44.0 63/0 9 a | » | w» ” ” 
2tos0|2 6/0 54 0 7) 01 90 | 99 | 8 9° o 
30 to 35 | 26/0 6) 0 83) O11 | op | oe | os = 9 
35to4'|/2 610 64 O OJ) 1 1! wy | oo | ws * v0 
Boys 26'02 0 8) 5 07 6 600 





Hlalf-pay is allowed during the second twenty-six weeks of sick- 
ness, aud quarter-pay during the remainder of sickness; but as the 
members grow older it is doubted whether the contributions will 
be found adequate to meet the claims upon the society without 
some extraneous assistance, which it well deserves.—Rail:cay News. 





Sars AFLOAT AND Buripinc.—An Admiralty return shows that the 
Royal Navy comprises 592 ships and vessels afloat, 86 of them 
effective sailing vessels (chiefly mortar vessels and floats), and 506 
steamers. The screw steamers include 20 armour-plated ships and 
floating batteries, 56 ships of the line, 37 frigates, 9 block ships, 26 
corvettes, 35 sloops, 47 gun-vessels, 143 gunboats, seven tenders, 
four mortar ships, and 12 troop and store ships. The 20 armour- 
plated vessels afloat are six iron third-rates and two fourth-rates, 
four wood third-rates, one sloop, three iron floating batteries, and 
four of wood. Of armour-plated screw steam vessels building there 
arethreeiron third-rates and three wooden, one wooden fourth-rate, a 


| cupola ship, fourth-rate, and another converting. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, January 22, 1864. 
Sir Henry Howanp, Bart., M.D., D.C.L., F.R.S., Vice-President, in 
the Chair. 
ON BOILING WATER. 
By W. R. Grove, Esq., Q.C., F.R.S., M-R.I. 


A paper by M. Donny (‘‘Mémoires de ]’Académie Royale de 
Bruxelles,” 1843) makes known the fact that in proportion as water is 
deprived of air, the character of its ebullition changes, becoming 
more and more abrupt, and boiling like sulphuric acid with soubre- 
sauts, and that between each burst of vapour the water reaches a 
temperature above its boiling point. ‘To effect this it is necessary 
that the water be boiled in a tube with a narrow orifice, through 
which the vapour issues; if it be boiled in an open vessel it con- 
tinually re-absorbs air, and boils in the ordinary way. 

In my experiments on the decomposition of water by heat, I 
found that with the oxy-hydrogen gas given off from ignited pla- 
tinum plunged into water, there was always a greater or less 
quantity of nitrogen mixed. This I could never entirely get rid of, 
and I was thus led into a more careful examination of the pheno- 
menon of boiling water, and set before myself this problem, What 
will be the effect of heat on water perfectly deprived of air or gas ? 

T' wo copper wires were placed parallel to each other through the 
neck of a Florence flask, so as nearly totouch the bottom ; joining 
the lower ends of these was a fine platinum wire, about I}in. long, 
and bent horizontally into a curve. Distilled water, which had 
been well boiled and cooled under the receiver of an air pump, was 
poured into this flask so as to fill about one-fourth of its capacity. 
it was then placed under the receiver of an air pump, and one of 
the copper wires brought in contact with metallic plate covering 
the receiver, the other bent backwards over the neck of the flask, 
and its end made to rest on the pump plate. By this means, when 
the terminal wires from a voltaic battery were made to touch, the 
one the upper and the other the lower plate, the platinum wire would 
be heated, and the boiling continued indefinitely in the vacuum of 
a very excellent air pump. ‘The effect was very curious; the water 
did not boil in the ordinary manner, but at intervals a burst of 
vapour took place, dashing the water against the sides of the flask, 
some escaping into the receiver. (There was a projection at the 
central orifice of the puamp-plate to prevent this overflow getting 
into the exhausting tube.) 

After each sudden burst of vapour the water became perfectly 
tranquil, without a symptom of ebullition until the next burst took 
place. ‘These sudden bursts occurred at measured intervals, so 
nearly equal in time, that, had it not been for the escape from the 
flask, at each burst, of a certain portion of water, the apparatus 
might have served as a timepiece. 

This experiment, though instructive, did not definitely answer 
the question I had proposed, as I could not of course ascertain 
whether there was so.e minute residuum of gas which would 
form the nucleus for ea: «bullition; and 1 proceeded with others 
A tube of glass, 5ft. long and jt;ths of an inch internal diameter, 
was bent into a V-sbape ; into one end a loop of platinum 
wire was hermetically sealed with great care, and the portion of 
it in the interior of the tube was platinised. When the tube had 
been well washed, distilled water, which had been purged of air 
as before, was poured into it to the depth of 8in., and the 
rest of the tube filled with olive oil; when the V was inverted the 
open end of the tube was placed in a vessel of olive oil, so that there 
would be 8in. of water resting on the platinum wire, separated from 
the external air bya column of 4ft. 4in. of oil. The projecting ex- 
tremities of the platinum wire were now connected with the 
terminals of a voltaic battery and the water heated; some air was 
freed and ascended to,the level of the tube. This was made to escape 
by carefully inverting the tube so as not to let the oil mix with the 
water, and the experiment continued. After a certain time the 
boiling assumed a uniform character, not by such sudden bursts as in 
the Florence flask experiment, but with larger and more distinct 
bursts of ebullition than in its first boiling. 

The object of platinising the wire was to present more points for 
he ebullition, and to prevent soubresauts as much as possible. 

The experiment was continued for many hours, and in some 
repetitions of it for days. After the boiling had assumed a uniform 
character, the progress of the vapour was carefully watched, and as 
each burst of vapour condensed in the oil, which was kept cool, it 
left a minute bead of gas, which ascended through the oil to the 
bend of the tube; a bubble was formed here which did not seem at 
all absorbed by the oil. This was analysed by a eudiometer, which 
I will preseutly describe, and proved to be nitrogen. ‘The beads 
of gas, when viewed through a lens and micrometer scale at the 
same height as the tube, appeared as nearly as may be of the same 
size. No bubble of vapour was condensed completely, or without 
leaving this residual bubble. The experiment was frequently re- 
peated, and continued until the water was so nearly boiled away, 
that the oil, when disturbed by the boiling, nearly touched the 
platinum wire: here it was necessarily stopped. 

To avoid any question about the boiling being by electrical means 
similar experiments were made with a tube, without a platinum 
wire, closed at its extremity, and the boiling was produced by a 
spirit-lamp. The effects were the same, but the experiment was 
more difficult and imperfect, as the bursts of vapour were more 
sudden, and the duration of the intervals more irregular. 

The beads of gas were extremely minute, just visible to the 
naked eye, but were ynade visible to the audience by means of the 
electric lamp. 

In these experiments there was no pure bciling of water, ie., no 
rupture of cohesion of the molecules of water itself, but the water 
was boiled, to use M. Donny’s expression, by evaporation against a 
surface of gas. 

lt is hardly conceivable that air could penetrate through such 
a column of oil, the more so as the oil did not perceptibly 
absorb the nitrogen freed by the boiling water and resting in 
the bend of the tube; but to meet this conjectural difficulty the 
following experiment was made. A tube Ift. long and ,3,in. 
internal diameter, bent into a slight angle, had a bulb of jin. 
diameter blown on it at the angle. This angle was about 3in. 
from one end and Qin. from the other; a loop of platinum wire 
was sealed into the shorter leg, and the whole tub. and bulb filled 
with and immersed into mercury; water, distilled and purged 
of air as before, was allowed to fill the short leg, ani, by carefully 
adjusting the inclination, the water could be boiled 30 as to allow 
bubbles to ascend into the bulb and displace the mercury. The 
effect was the same as with the oil experiment, no ebullition without 
leaving a bead of gas; the gas collected in the bulb, and was cut 
off by what may be termed a valve of mercury, from the boiling 
water, then allowed to escape, and so on; the experiment was con- 
tinued for many days, and the bubbles analysed from time to time ; 
they proved, as before, to be nitrogen ; and, as before, continued in- 
definitely. 

A similar experiment was made without the platinum wire, and 
though, from the greater difficulties, the experiment was not so 
satisfactory, the result was the same. 

As the mercury of the common barometer will keep air out of its 
vacuum for years, if not for centuries, there could be no absorption 
here from the external atmosphere, and I think Lam fairly entitled to 
conclude from the above ex periments—which | believe weutiar beyond 
any that have been recorded—that no ove has yet seeu the plier oun nen 


of pure water boiling—+.e, of the disruption of the liquid pari es 
the oxy- hydrogen compound, so as to produce vapour whieh will when 
condensed, become water, leaving no permanent yas. Possilily, iu my 





experiment of the decomposition of water by ignited platiuias, 

may be that the sudden application of intense heat, and in som 
quantity, so forces asunder the molecules that, not having sufficicut 
nitrogen dissolved to supply them with a uuc! : poration, 
the integral molecules are severed, and decomposition takes place. 
If this be so, and it seems to me by no means a far-fetched theory, 
there is probably no such thing as boiling, properly so-called, and 


us for ev 





the effect of heat on liquids in which there is no dissolved gas may 
be to decompose them. 

Considerations such as these led me to try the effect of boiling 
on an elementary liquid, and bromine occurred as the most pro- 
mising one to work upon; as bromine could not be boiled in 
contact with water, oil, or mercury, the following plan was ulti- 
mately devised. A tube, 4ft. long and ;t,in. diameter, had a 
plantinum loop sealed into one closed extremity; bromine was 
poured into the tube to the height of 4in ; the open end of the tube 
was then drawn out to a fine point by the blow-pipe, leaving asmall 
orifice ; the bromine was then heated by a spirit lamp; and when 
all the air was expelled, and a jet of bromine vapour issued from the 
point of the tube, it was sealed by the blow-pipe. There 
was then, when the bromine vapour had condensed, a vacuum 
in the tube above the bromine. The platinum loop was 
now heated by a voltaic battery, and the bromine boiled; 
this was continued for some time, care being taken that the 
boiling should not be too violent. At the end of a certain period— 
from half an hour to an hour—the platinum loop gave way, being 
corroded by the bromine; the quantity of this had slightly de- 
creased. On breaking off under water the point of the tube, the 
water mounted and showed a notable quantity of permanent gas, 
which on analysis proved to be pure oxygen. As much as a quar- 
ter of a cubic inch was collected at one experiment. The platinum 
wire, which had severed at the middle, was covered with a slight 
black crust, which, suspecting to be carbon, I ignited by a 
voltaic spark in oxygen in a small tube over lime water; it seemed 
to give aslight opalescence to the liquid, but the quantity was so small 
that the experiment was not to be relied on. No definite change 
was perceptible in the bromine; it seemed to be a little darker in 
colour, and had a few black specks floating in it, which I judged to 
be minute portions of the same crust which had formed on the 
platinum wire, aud which had become detached. 

The experiment was repeated with chloride of iodine and with 
the same result, except that the quantity of oxygen was greater. I 
collected as much as half a cubic inch in some experiments, from 
an equal quantity of chloride of iodine; the platinum wire, however, 
was more quickly acted on than with the bromine and the glass of 
the tube around it to some extent. 

Melted phosphorus was exposed to the heat of the voltaic dis- 
ruptive discharge by placing this between platinum points in a tube 
of phosphorus, similarly toan experiment of Davy’s, but with better 
means of experimenting; a considerable quantity of phosphuretied 
hydrogen was given off, amounting in several experiments to more 
than a cubic inch. 

A similar experiment was made with melted sulphur, and 
sulphuretted hydrogen was given off, but not in such quantities 
as the phosphuretted hydrogen. I tried in vain to carry on 
these experiments beyond a certain point; the substance 
became pasty, mixed with platinum from the arc, and from the 
difficulty of working with the same freedom as when they 
were fresh the glass tubes were always broken after a certain 
time. Had [ time for workivg on the subject now, I should use 
the discharge from the Rubmkorf evil, which bad not been invented 
at the period of these experiments. At a subsequent period, when 
this discharge was taken in the vacuous receiver of an air pump 
from a metallic point to a metallic capsule containing phosphorus, a 
considerable yellow deposit lined the receiver, which, on testing, 
turned out to be allotropic phosphorus. No gas is, however, given 
off. 1 had an air-pump (described, “ Phil. Trans.,” 1852, p. 101) 
which enabled me to detect very small quantities of gas, but | could 
get none. It was in making these experiments that | first detected 
the strim in the electric discharge, which have since become a 
subject of such interesting observations, which are seen, perhaps, 
more beautifully in this phosphorus vapour than in any other medium, 
and which cease, or become very feeble, when the allotropic phos- 
phorus is not produced. 

I tried also phosphorus highly heated by a burning-glass in an 
atmosphere of nitrogen, but could eliminate no perceptible quantity 
of gas, though the phosphorus was changed into the allotropic form. 

It is not difficult to understand why gas is not perceptibly elimi- 
nated in the last two experiments ; the effect is probably similar to 
that described in my paper on the “ Decomposition ot Water by 
Heat,” where, when the arc or electric spark is taken in aqueous 
vapour, a minute bubble of oxy-hydrogen gas is freed and dissemi- 
nated through the vapour, recombination being probably prevented 
by this dilution; but, however long the experiment may be con- 
tinued, no increased quantity of the gas is obtained, all beyond this 
minute quantity being recombined. If, however, the bubble of gas 
be collected, by allowing the vapour to cool, and then expelled, a 
fresh portion is decomposed, and so on. 

So with the phosphorus in the experiments in the air pump and 
with the burning: glass; if any gas is liberated it is probably 
immediately recombined with the phosphorus: possibly a minute 
residuum might escape recombination, but the circumstances of the 
experiment did not admit of this being collected, as the gas was 
with the aqueous vapour. 

When, on the other hand, the gas freed is immediately cut off 
from the source of heat—as when the spark is taken in liquids—an 
indefinite quantity can be obtained. 

Decomposition and the elimination of gas may thus take place by 
the application of intense heat to a point in a liquid, or also in gas 
or vapours; but, in the latter case, it is more likely to be masked by 
the quantity of gas or vapour through which it is disseminated, 

I believe there are very few cases in which some alteration docs 
not take place by the application of the intense heat of the voltaic 
are of electric spark. If the are be taken between platinum 
points in dry oxygen gas over mercury the gas diminishes 
indefinitely, until the mercury rises, and by reaching the point 
where the are takes place puts an end to the experiment. Ihave 
caused as much as a cubic inch of oxygen to disappear by this 
means. I at one time thought this was due to the oxidation of the 
platinum; but the high heat renders this improbable, and the 
deposit formed on the interior of the glass tube in which the 
experiment is made has all the properties of platinum-black ; 
so if the spark from a RKuhmkorf coil be taken in the vapour of 
water for several days, a portion of gas is freed which is pure 
hydrogen, the oxygen freed being probably changed into ozone, and 
dissulved by the water in this case, while in the former it combined 
with the mercury. 

I have alluded to the eudiometer by which I analysed the gases 
obtained in these experiments; it was formed simply of a tube of 
giass, frequently not above 2} millimetres in diameter, with a loop 
of wire hermetically sealed into one end, the other having an open 
bell-mouth. By a platinum wire a small bubble of the gas to be 
examined could be got up through water or mercury into the closed 


end of the tube, aud by the addition of a bubble of oxygen or | 


hydrogen gas a very accurate analysis of very minute quantities of 
gas could be made. | have analysed by this means quantities no 
larger than a partridge-shot. 

i need hardly allude to results on the compound liquids, such as 
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circumstances the boiling took place by soubresauts. I have, I trust 
shown that when the vapour liberated by boiling is allowed ¢ 
condense it does not altogether collapse into a liquid, but ellen 
a residual bubble of permanent gas, and that at a certain point 
this evolution becomes uniform. 

Boiling, then, is not the result of merely raising a liquid to a 
given temperature; it is something much more complex. 

One might suppose that with a compound liquid the initial 
bubble by which evaporation is enabled to take place might, if all 
foreign gas were or could be extracted, be formed by decomposition 
of the liquid; but this could not be the case with an elementary 
liquid; whence the oxygen froin bromine or the hydrogen rowed 
phosphorus and sulphur? As with the nitrogen in water, it may be 
that a minute portion of oxygen, hydrogen, or of water is i 
separable from these substances, and that if boiled away to 
absolute dryness a minute portion of gas would be left for ‘aah 
ebullition. ; 

With water there seems a point at which the temperature of ebul- 
lition and the quantity of nitrogen yeilded become uniform thoug! 
the latter is excessively minute. : - 

The circumstances of the experiments with Lromine, phosphorus, 
and sulphur, did not permit me to push the experiment so far as 
was done with water, but as far as it went the result was similar ; 

When an intense heat, such as that from the electric spark or 
voltaic arc, is applied to permanent gas, there are, in the greater 
number of cases, signs either of chemical decomposition or of mole- 
cular change ; thus compound gases, such as hydrocarbons, ammonia 
the oxides of nitrogen, and many others, are decomposed, Phos. 
phorus in vapour is changed to allotropic phosphorus, oxygen to 
ozone, which, according to present experience, may be viewed as 
allotropic oxygen, There may be many cases where, as with 
aqueous vapour, a small portion only is decomposed, and this may 
be so masked by the volume of undecomposed gas as to escape 
detection ; if, for instance, the vapour of water were incondensable 
the fact that a portion of it is decomposed by the electric spark or 
ignited platinum would not have been observed. 

All these facts show that the effect of intense heat applied to 
liquids and gases is much less simple, and presents greater interest 
to the chemist than has generally been supposed. In far the greater 
number of cases, possibly in all, it is not merely expansion into 
vapour which is produced by intense heat, but there is a chemical or 
molecular change, Had circumstances permitted I should have 
carried these experiments further, and endeavoured to find au experi- 
mentum crucis on the subject. There are difficulties which such 
substances as bromine, phosphorus, &c., arising from their action 
on the substances used to contain and heat them, which are not easy 
to vanquish, and those who may feel inclined|to repeat my experiments 
will find these difficulties greater than they appear in narration; 
but I do not think they are insuperable, and hope that, in the hands 
of those who are fortunate enough to have time at their disposal, 
they may be overcome, 

‘lo completely insolate a substance from the surrounding air and 
yet be able to experiment on it, is far more difficult than is geuerally 
supposed, ‘The air-pump is but a rude mode for such experiments 
as are here detailed. 

Caoutchouce joints are out of the question; even platinum wires 
carefully sealed into glass, though as far as I have been able to 
observe, forming a joint which will not allow gas to pass, yet it is 
one through which liquids will effect a passage, at all events when 
the wires are repeatedly heated. 

In some experiments with the ignited platinum wire hermetically 
sealed into a tube of glass, the endof the tube containing the platinum 
wire was placed in a larger tube of oil, to lessen the risk of cracking 





the glass, After some days’ experimenting, though the ceiling 
remained perfect, a slight portion of carbon was found in the interior 
liquid. This does not affect the results of my experiments, as I 


repeated them with glass tubes closed at the end and without 
platinum wires, and also without the oil-bath ; but it shows how 
difficult it is to exclude sources of error, When water has been 
deprived of air to the greatest practicable extent it becomes very 
avid for air. The following experiment is an instance of this:—A 
single pair of the gas-battery, the liquid in which was cut off from 
the external air by a greased glass stopper, having one tube tilled 
with water, the other with hydrogen, the platinised platinum plates 
in each of these tubes were connected with a galvanometer, and a 
deflection took place from the reaction of the hydrogen on the air 
dissolved in the water. After a time the deflection abated, and the 
needle returned to zero, all the oxygen of the air having become 
combined with the hydrogen. If now the stopper were taken out, a 
deflection of the galvanometric needle immediately took place, show- 
ing that the air rapidly enters the water as water does a sponge. 
Absolute chemical purity in the ingredients is a matter, for retined 
experiments, almost unattainable; the more delicate the test, the 
more some minute residual product is detected ; it would seem (to 
put the proposition in a somewhat exaggerated form) that in nature 
everything is to be found in anything if we carefully look for it. 

I have indicated the above sources of error to show the cluse pur- 
suit that is necessary when looking for these minute residual pheno- 
mena. Enough has, | trust, been shown in the above experiments 
to lead to the conclusion that, hitherto, simple boiling, in the sense 
of a liquid being expanded by heat into its vapour without being 
decomposed or having permanent gas eliminated from it, is a thing 
unknown. Whether such boiling can take place may be regarded as 
an open question, though I incline to think it cannot; that if water, 
for instauce, could be absolutely deprived of nitrogen, it would not 
boil until some portion of it was auecomposed; that the physical 
severance of the molecules by heat is also a chemical severance. If 
there be anything in this theoretic view, there is great promise ol 
important results on elementary liquids, if the difficulties to which I 
have alluded cau be got over. ; 

The constant appearance of nitrogen in water, when boiled off out 
of contact with the air almost to the last drop, is a matter well 
worthy of investigation. I will not speculate on what possible 
chemical connection there may be between air and water ; the pre- 
ponderance of these two substauces on the surface of our planet, and 
the probability that nitrogen is not the inert diluent in respiration 
that is generally supposed, might give rise to uot irrational conjec- 
tures on some unknown bond between air and water. But it would 
be rash to announce any theory on sucha subject; better to test any 








|} guess One may make, by experiment, than to mislead by theory 


oils and hydrocarbons, as the fact that permanen. gas is given off | 


in boiling such liquids would not be unexpected; . ut the above 
experiments seem to show that boiling is by no means nocessarily 
the phenomenon that has generally been supposed, viz., a separation 
of cohesion in the molecules of a liquid from distensiou by heat. I 
believe, from the close investigation I made into the subject, that 
(except with the metals, on which there is uo evidence) no one has 
seen the phenomenon of pure boiling without permanent gas being 
freed, and that what is ordinarily termed boiling arises from the 
extrication of a bubble of permanent gas eithee by chemical decom- 
posiuion of the liquid, or by the separation of some gas associated in 
minute quantity with the liquid, and from which human means 
had hitherto failed to purge it; this bubble once extricated, the 
vapour of the liquid expands it, or, to use the appropriate phrase of 
M. Donny, the liquid evaporates against the surtace of the gas. 

My experiments are, in a certain sense, the complement of his. 
He showed that -the temperature of the boiling point was raised in 
somé proportion as water was deprived of air, and that under such 








without sufficient data, or to lesseu the value of facts by connecting 
them with erroneous hypotheses. 





Merropourran Ramway “ ImproveMents.”—Mr. Bazalgettes re 
port on all the metropolitan railway schemes golug before 
Parliament this year has just been presented to the Board of Works. 
‘The schemes involve the construction of 258 new lines of rail 
way and branches, of 417} miles in length; with eleven bridges 
over the Thames, and two lines passing through the Thames 
Tunnel; and the total capital proposed to be raised 18 I 
£7 0,000,000, Hyde Park, the Green Park, St. Jamess Patsy 
Kensington Gardens, Newington Park, Hackney-downs, Leyt sii 
grange Park, ‘rivity-square, Finsbury-circus, Camden-squarey 
Oakley-square, Ampthill-square, Euston-square, and Racy 
square would all be cut through, and some of gn r 
two or three places, aud the same would be the fate « 
the following open commons: — Stoke Newington, s lapham, 
looting (invaded by seven different lines), Acton a 
Wimbiedon, Fulham, Deptford, and Turnham-green. Bish : il 
vate-street would be crossed by railways nine times : W yest 
chapel-road, thirteen times; hing William-street, OF os. 
times; Straud, four times; Whitehall, twice; Palace-yard, >) 
minster, four times; Belgrave-road, four times; | xbridge-Foe"s 
Notting-hill, five times; Kensington-road, three mes; hig ware 


%- ; . »-road, 
road, Kilburu, four times; Euston-read and Maryle yee aa 
Acre-iane, 











thirteen times; Deptford Lower-road, three times 5 seeps 
Brixton, five times. St. Stephen’s-churchyard and a 
burial ground would also be invaded—the Jatter by no less 


three different lines of railway. 
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NOTES FROM NEW SOUTH WALES. 


Srxce July no contracts have been taken for railway extension in 
this colony. Tenders were received in November for a further 
length of nearly 17 miles of the Southern line, which will carry the 
railway within about 23 miles of Goulburn. The practice hitherto 
has been to accept one of the tenders within a day or two after 
their receipt, but it was departed from in thisinstance in consequenceof 
negotiations having been entered into with theagentsof Sir M. Petoand 
Co. for the construction of the line through to Goulburn, The tenders, 
of which there were some six or seven, were opened, but the Minister 
of Works has decided not to take any step with regard to the 
acceptance of a tender pending the disposal by the Assembly of a 
resolution recommending that some eminent firm be invited to take 
large contracts for the construction of the colonial railways. 
After repeated postponements of the resolution the debate was 
commenced; but, before many speeches had been made, it was 
adjourned in order to allow of the production of returns, to enable 
the House to judge as to the comparative cost of carrying out the 
works in large and in small contracts. 


three trunk lines to Goulburn, to Bathurst, and to Murrurundi 
respectively, and for the maintenance of the lines for a year after 
their completion, the contractors to receive payment in debentures 
at 5 per cent. interest, terminable in thirty years. In bringing 
forward his resolution, Mr. Samuel spoke in high terms of the 
manner in which Sir M. Peto and Co. had performed their con~ 
tracts here and in other countries, and referred to the number 
of smali contractors who had failed to carry out their engage- 
ments; and he urged that the works would be more effici- 
ently and also more economically carried out if undertaken by 
some contractors of capital and reputation. Allusion was made 
in the course of the debate to an offer made on behalf of Sir M. Peto 
and Co. for the continuation of the Southern line to Goulburn. Mr. 
Holroyd stated that the communication was regarded by Mr. Willcox 
as of a strictly private character, and that it was notin the form of a 
tender. The late Minister for Works, however, at) whose instance 
the negotiation with Sir M. Peto and Co. was opened up, denied that 
the offer could be considered a private one; and stated that, having 
heard it complained that Sir M. Peto and Co. were being driven 
from the colony, and having also heard that that firm were prepared 
to carry out further contracts, he had asked them to mention the 
sum for which they would complete the line to Goulburn. The 
production of Mr. Willcox’s offer was demurred to on the ground 
that he objected to its publication, but it was at length agreed to 
produce the correspondence, leaving amounts blank. It is difficult to 
see what advantage will be gained by the production of the papers in 
that form, as theintention of calling for them, and also in adjourning 
the debate, was to {enable the members to compare Sir M. Peto 
and Co.’s prices with those of the other contractors. Even should the 
amount be stated Mr. Wilcox’s offer could not be placed in com- 
parison with the tenders sent in for No. 6 contract, as these are only 
for a length of 17 miles—and for the formation only—whereas the 
offer of Sir M. Peto and Co. is for the complete construction of the 
railway into Goulburn, a length of 40 miles, there being also a con- 
siderable difference between the character of the works on the con- 
tract tendered for and those on the portion of the line nearer Goul- 
burn. The plans and working sections are finished for a further 
length of 15 miles on the Great Northern Railway—from Liddall to 
Muswellbrook—and tenders will shortly be called for the formation 
of the line. The plans for the extension from Blackheath as far as 
Lithgow’s Valley, on the Western line, are in a forward state, and 
they will probably be laid before the Colonial Parliament this 
session. ‘The Government were lately taxed in the Assembly 
with not having placed on the estimates for 1864 a further 
sum for the Great Western extension, as the completion of the 40 
miles contracted for will, at the engineer-in-chief’s estimate of 
£10,000 per mile, considerably exceed the sum voted for the Western 
extension—£250,000. It was, however, explained that there would 
be no use in obtaining a further vote at present, as it would be 
several months before the contracts were finished, after which the 
lines would have to be ballasted, and the permanent way laid; be- 
sides which it would be at least eighteen months before either the 
girder bridge across the Nepean is finished, or before the locomotive 
engines for working the line could arrive. Recent advices from Eng- 
land state that of eighteen locomotives ordered for working the new 
extensions, nine had been contracted for by Messrs. Stephenson and 
Co., of Newcastle, and the remainder by Messrs. Beyer and Peacock, 
of Manchester. The works on contract No. 1 on the Western 
extension—undertaken by Mr. Watkin —are steadily advancing 
towards completion; 300,000 cubic yards having been exca- 
vated and taken to embankments. The whole of the heavy 
Tock cuttings on the zig-zag are in active operation. All the stone 
culverts on this length are completed. A timber viaduct on Emu 
Plains, which is 900ft. long, will be finished in three months. The 
magnitude of the links required to carry the railway across Knap- 
sack Gully begins to be seen. A portion of the heavy staging 
required for the construction of this viaduct is erected ; four 
of the stone piers are in a forward state. This structure 
will have five arches of 50ft. span and two arches of 25ft. 
span ; its length will be 400ft. and its height 130ft. Upon 
this contract of 11} miles 260 men are employed. Mr. Watkin’s 
other contract—No. 3—which extends from the Blue Moun- 
tain Inn to Blackheath, a distance of 15} miles, is also being 
pushed on vigorously. ‘Che whole length is cleared; five cuttings 
are corapleted ; and wagon roads are laid in all the heaviest cuttings. 
hree gangs of masons and quarrymen are employed at different 
parts of this contract, building culverts. Altogether there are 150 
men engaged on this contract. On Messrs. Duxbury and Kerr's 
contract—No. 2—a great deal of progress has been made with the 
numerous cuttings, and the contractors expect to complete their work 
within the specified time, Contract No. 1 on the Southern extension 
has, since the failure of the contractor (Mr. Croshaw), been trans- 
ferred to his sureties, Mr. Murnin, and Mr. J. Brown, of Newcastle. 
The works are being carried on under their direction, and are now 
ina forward state. On contract No. 2, which was taken by Messrs. 
Larkin and Wakeford, upon its abandonment by the first con- 
tractors, the worksare nearly finished, being comparatively light. The 
ome contractors also recently took up contract No. 3, upon Messrs. 
tandle and Gibbons’ failure. The same contractors are proceeding 
vigorously with No. 4 contract, the most important work upon which 
is the tunnel through the Gibraltar mountain. Messrs. D. Williams 
and Co. have also made a good commencement upon No. 5 contract 
a last contract at present taken on the Southern extension. Upon 
the branch railway from East Maitland to Morpeth the permanent 
way is nearly all laid, and the line might have been opened for traffic | 
on the Ist of January. Sut until it is continued to the steam com- | 
sr wharves it will be of little public benefit, and possibly the 
btw patig, determine not to bring the line into use until it is 
cipal we with the navigation of the Hunter, which was the prin- 
ae am of its construction. The contract for the earthworks 
pce ov on the branch line from Blacktown to Windsor, 
carried by y Messrs. Randle aud Gibbons, and, on their failure, 
probably be elr sureties, is now about completed ; the works will 
Sonane ef certified to and handed over to the engineer in the 
‘ Tayi a week. The viaduct at South Creek, contracted for by | 
exception ct a > a forward state, the whole being finished with the 
comnletin 0 . arge trussed opening across the main creek. The | 
months ve ks this part of the work will occupy about two 
completed wi. r. The bridge over the Chain of Ponds has been 
Teceived f ae, satisfactorily by Mr. Atkinson. ‘I enders have been 
seeneied laying the permanent way, which work will be at once 
eee ~ with, The rails required for the portion of the line 
the ication Creek have been forwarded by water to Windsor, and 
tion im er have beer sent to Blacktown. Plans are in prepara- | 
tenders — at Windsor, Richmond, and South Creek, and 
posed, besid shortly be advertised for their erection. It is pro- 
expected th, ae to have a signal station at Eastern Creek. It is 
‘As @ line will be ready for opening by the 1st of May. 
regards general public works, it may be ,added that at New- | 





The resolution proposed | 
that contracts should be at once taken for the continuation of the | 


| castle operations for the improvement of the harbour are steadily 

rogressing. The contract for the extension of thé public wharf 
or an additional 100ft. is being rapidly proceeded with. Prepara- 
tory to the formation of a northern breakwater, a line of rails is 
being laid from the jetty inside the harbour to the site of the break- 
water; the embankment to carry the rails is formed for a consider- 
able distance, and upwards of 800 yards of stone have been deposited. 
The new steam crane has recently been fixed on the public wharf, 
and the siding from the Government railway being finished, the 
crane can now be brought into use. At Wollongong the harbour 
works are at a standstill. Tenders have been called for the com- 
pletion of the works, but no contract has yet been taken. 
At Kiama, the excavation is well advanced, and is now 
almost down to low water mark. The inner pier is being 
carried out for the accommodation of the steamers, so as to 
utilise part of the works as soon as possible. At Ulladulla a stone 
pier and breakwater are in course of construction. The steam 
dredge in the Shoalhaven River is at work straightening and deep- 
ening the channel in front of Appletree Orchard. The work has 
been retarded in consequence of the immense number of trees which 
had to be cut down at the bends, in addition to the digging away of 
the sand. A contrivance has been brought into operation by which 
the roots of the firmest trees are torn up. A contract was lately 
taken by Mr. F. Bell for a large timber bridge across the Paterson 
at Dunmore, and a start has been made with the work. The total 
length between the embankments is 450ft. ; there are twelve open- 
ings, each of 39ft., with the exception of that nearest to the Maitland 
side, where there will be a telescope opening of 52ft. to admit of 
large-sized vessels going up and down the river. The movable part 
will be so arranged that one man will be able to open or to close it 
in a minute and a half. The bridge, which will be a little lower 
down the river than the present punt, will carry the greater portion 
of the traffic between Maitland and the northern and eastern sides 
of the Paterson River. The designs for the bridge were prepared 
in the office of the engineer for harbours. 

With respect to telegraphic communication, all the more im- 
portant towns in the colony being counected with Sydney, there 
are very few works in progress, and the lines now proposed are 
mostly those the interest of the cost of which are guaranteed to the 
Government by the residents in the districts through which they are 
to pass. A second wire between Sydney and Newcastle, upon the 
old posts, has been completed and brought into use during the past 
month. The new line connects Windsor,Wollombi, West Maitland, 
Morpeth, and Newcastle with the metropolis by aseparate circuit. For 
the old line a submarine cable was laid across the Hawkesbury, but 
the two wires are now stretched between masts 100ft. above the 
river, the distance between the masts being about a third of a mile. 
The cable is, however, still available in the event of the upper wires 
not being found to answer. Upon the extension from Deniliquin to 
Hay the wire is stretched as far as Conago, 20 miles from Deniliquin, 
and the poles are up for a distance of 12 miles beyond. Arrange- 
ments have been made for continuing the wire from Braidwood to 
Queanbeyan ; and a contract for the work has been taken by Mr. J. 
Murphy. ‘The extensions proposed in the estimates for 1864 (sub- 
ject to the usual conditions of mated are :—F rom Mudgee to 
Murrurundi, from Braidwood to Moruya via Araluen, and from 
Kiandra to Cooma. In the Supplementary Estimates for 1863 there 
is a sum placed for a private line from the Newcastle line to Minmi, 
a distance of six miles. 

We note the launch at the yard of Mr. Cuthbert, of Sydney, of the 
Susannah Cuthbert steamer. The following are her dimensions :— 
Length of keel, 125ft.; length over all, 136ft.; beam, 19ft.; depth 
of bold, 10ft. 3in. The steam register is 136 tons; gross register, 
177 tons, with a carrying capacity of 200 tons coal in a draught of 
water of only 8ft. Her steam power consists of engines of 5(-horse, 
inverted description and direct action, fitted with gear to discon- 
nect when sailing, driving a three-bladed screw. The boilers have 
been constructed on approved principles ; in addition, the steamer is 
supplied with a powerful donkey-engine for pumping the boilers, 
&e. 
abaft the engines; similar accommodation being in the fore part of 
the vessel for her crew, ample space is thus afforded for passengers, 
either by constructing a deck-house or placing the necessary fittings 
below. 








Wantep Immepiatety.—The diversion to the Federal army of 
such a vast amount of labour from its legitimate channels would 
produce serious results were it not for the assurances of a large in- 
crease in European immigration. There is reason to believe that there 
will be such a heavy influx of the bone and sinew of the old world 
to our shores during the current year as to compensate, in a great 
measure, for the exhaustion of our population by the circumstances 
of war. Itis confidently predicted by sanguine calculators that the 
number of immigrants to arrive in 1864 will reach nearly half a 
million. Should war break out in the north of Europe we may 
expect to see a vast increase from that section, second now to that of 
Great Britain—but likely to surpass it under the disturbing in- 
fluences of war. A number of manufacturers, traders, and farmers 
of this state have sent parties to England with the view of employ- 
ing mechanics and labourers to come to this country in the spring. 
It is estimated that nearly one-seventh of the industrial population 
of the north and west have been drawn off from their usual voca- 
tions by the war. In this condition of our affairs, therefore, we 
ought to encourage and welcome the accessions to our labouring 
population from the old world.—New York Shipping List. 

Voucanic Istanps.—Since the 28th of June, 1831, an island, suc- 
cessively graced with the names of Ferdinand, Graham, Hotham, 
Nerita, and Julia, has several times appeared and disappeared off 
Palermo, and is now on the point of getting above water again. 
There is no doubt that this curious phenomena is attributable to 
volcanic agency ; noris this the only instance of the kind on record. 
In the neighbourhood of the Phillipine Islands, and on other points 
of the Chinese waters, small islands occasionally rise and make their 
exit again without attracting much notice. Of this the Patrie relates 
the following curious instance:—‘ A German skipper, Captain 
Hilmacher, who had passed many years of his life in those parts, 
and knew every shoal and sandbank within 100 miles of the Chinese 
coast, suddenly, about twenty years ago, discovered an island which 
he was perfectly certain did not exist on that spot before. He took 
his soundings, determined the latitude and longitude, sailed all round 
it, and found that it was from twelve to thirteen miles in length and 
breadth. There were several springs of fresh water in it, and it con- 
sisted of the richest pasture-ground imaginable. Captain Hilmacher 
instantly returned to Europe, recruited a number of German emigrants, 
bought all kinds of seeds, agricultural implements, poultry, and 
cattle, set out again from this pew El Dorada, and in a couple of 
years there might be seen on the desert island, a flourishing village, 
fields waving with corn, meadows peopled with oxen, goats, and 
sheep; everything, in short, that might constitute a thriving colony. 
This happy state of things lasted about five years, when a British 
merchant vessel unexpectedly made its appearance. The captain 
and crew expressed their astonishment at finding a European com- 
munity in such an out-of-the-way place, entered into amicable 





She has a flush deck, the cabin for her officers being placed | 





intercourse with the colonists, and gave them a quantity of brandy | 


in exchange for their produce. 


This unfortunate circumstance | 


proved the ruin of the colony; drunkenness grew into habit, iusub- | 


ordination was the consequence; and one fine day poor Captain 


Hilmacher, who had hitherto ruled his little kingdom with great | 
| the piston the other side may be opened to the exhaust; hence, when 


wisdom, was obliged to make his escape in a boat to avoid being 
murdered. He succeeded in reaching a vessel, which took him 
home again. There he easily obtained the command of a ship, which 
he took care to provide with plenty of arms, for the purpose of 
punishing his unruly subjects and make them repent of their ingrati- 
tude. He set sail, but on arriving within the latitude where his 
island had once existed he was astonished to find the place empty ; 
not a vestige of land was to be seen; the island had goue as it had 
come. Had the catastrophe occurred so suddenly as to preclude all 
possibility of escape? This is what Captain Hilmacher never 
learnt.”— Galignani’s Messenyer. 














TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE HYPOTHESIS OF MOLECULAR VORTICES, 


Srm,—As the article on “Thermodynamics” in the North British 
Review is, perhaps, the most complete history of that science which 
has yet appeared, and is written with a scieutific precision which is 
unusual, in journals not specially devoted to science, 1 wish to 
correct an oversight that the reviewer has committed in 
describing the “ Hypothesis of Molecular Vortices,” or *‘Cen- 
trifugal Theory of Elasticity,” as proposed by me in 1849." 
He speaks of atmospheres of other surrounding nuclei of 
ordinary matter; whereas in the hypothesis as I put it forward 
the nuclei perform the functions of ether, and the atmospheres those 
of ordinary matter. Radiance is supposed to consist in oscillations 
of the neuclei, transmitted in waves by means of the forces which 
they exert on each other at a distance; and thermometric heat is 
supposed to consist in an agitation of the atmospheres, producing 
outward pressure according to the known laws of centrifugal force. 
Emission of radiance takes place when the atmospheres whirl 
faster than the nuclei oscillate, so that the nuclei are undergoing 
acceleration, and the atmospheres retardation. Absorption of 
radiance takes place when the nuclei oscillate faster than the atmo- 
spheres whirl, so that the nuclei are undergoing retardation, and 
the atmospheres acceleration. In perfect gases the nuclei oscillate 
with little impediment from the atmospheres, and the transmission 
of radiance is rapid. In substances in a more dense condition, each, 
nucleus is as it were loaded with a part of its atmosphere (like a 
pendulum in a_ resisting medium) and the transmission of 
radiance is slower. It is this peculiar view of the respective 
functions of the nuclei and the atmospheres that constitute the 
main distinction between the hypothesis put forth by me and other 
hypotheses involving atomic nuclei and atmospheres (as that of 
Missotti), or accounting for the phenomena of heat by molecular 
motions (as that of Mr. Herapath.) 

Of course a mechanical hypothesis does not form an indispensable 
part of thermodynamics, more than of any other physical science ; 
but if a hypothetical theory of thermodynamics is to be used, it 
appears to me that its fundamental principles must be such as | 
have described. 

W. J. Macqvorn Rankine. 

Glasgow, Ist March, 1864, 


* Transaction® of the Royal Society of Edinourgu, 1500-51. 





SAFETY LOCOMOTIVES FOR SITARP CURVES. 

Siz,—I am sorry that Mr. Strong will not take my word that I 
had no knowledge of his communication to the Artizan till his 
annunciation of itin the Times; for, as he triumphantly remarks, 
“ It is quite impossible for me to prove a negative,” unless | had 
been deaf and blind during the whole interval. I must, therefore, fall 
back upon “ habit and repute” as to my general credibility. 1 will 
not retort with the tu quoque argument, but take it for granted that 
Mr. Strong may have invented and perfected everything connected 
with the theory of true axle radiation, with the result of “ a practical 
engineer's design ;” but he certainly did not take the public into his 
inmost confidence in the columns of the Artizan, and must, therefore, 
remain in the category of those great men recorded in Gray's Elegy, 
as of “ mute, inglorious ” memory, who could have found it in their 
hearts to work wonders—only they did not. 

If my “theories ” have been “ dreamy” to Mr. Strong, they have 
at least been practical to Mr. Cross, and I am glad to find that Mr. 
Strong’s opinion will help me with the public as to “ my right to 
the curvilinear movement in guide blocks.” In return for this 
admission I am bound in courtesy to say that Mr. Strong is entitled 
to the full benefit and reputation of being the first to propound 
curvilinear movement of a polygon within a polygon, with all the 
surfaces in contact, as clearly set forth in design and type in the 
columns of the Artizan of May, 1857—albeit he did not secure it 
by patent, but he is not entitled to amend either that design or 
typography out of my “dreamy curvilinear theories,” which are 
secured by patent. 

Meanwhile, | trust that Mr. Strong’s fears of my “ theories 
damaging his “ practical designs ” will prove to be unfounded. 

May I respectfully request that gentleman to consider, that, 
though there may be quackery as well as philosophy, «e., fallacy as 
well as truth, in theory, so also there may be stolidity as well as 
solidity in practice, and that “ dreaminess” may lurk between 
parallel polygons as well as between concentric curves; and, 
further, that the argumentum ad hominem may be as little logical as 
the argumentum baculinum. Neither calling names, nor using clubs, 
can convert a fallacy into a fact, nor a fact into a fallacy, and even 
as a speculation on human credulity, the continuous refutation of a 
fallacy is time unprofitably expended, W. Brivers Apams. 

February 26, 1564. 


” 


THE LAST NEW SCHEME, 


Srr,—It has always struck me as being a great pity that the 
people who live on the banks of the Thames below London Bridge 
should have no ready means of crossing that river. A low-level 
bridge they may not have; a high-level one would be awkward, 
and cost too much; anda tunnel would not pay to make. 

There is acheap way, however, of carrying a line of railway 
across the Thames below London Bridge, and as far down the river 
as Gravesend, without in any way interfering with the navigation. 

To accomplish this a line of rails would be laid down on the 
bed of the river, from shore to shore, the bed of the river being 
previously dredged to a level, and on this line would run an iron 
staging, the top of which would rise above high-water level, and be 
furnished with a line of rails. 

The staging would be furnished with a locomotive engine to work 
it across, the cylinders and cranks, the only parts below water, 
being placed inside water-tight compartments. 

In this way a railway train would have merely to run on the top 
of the staging, or lower railway train, and would then be carried 
across the river at a scarcely diminished rate of speed. 

Brighton, February 29th, 1864. A. B. 


WESTMACOTT’S HYDRAULIC ENGINES. 

Tus invention, by Percy G. B. Westmacott, of Newcastle-on- 
Tyne, relates to hydraulic engines. For these purposes it is preferred 
to employ oscillating cylinders, but this is not essential, as fixed 
cylinders may be used, Each of the cylinders has its piston or plunger. 
The piston or plunger rod of each cylinder is constructed of such 
diameter in respect to the diameter of the plunger or piston 
as may be desired, pending in each case on the extent of area 
of the plunger or piston it is wished should be subjected 
to the pressure of the fluid on the side where the rod is applied. 
In some cases the plunger may be made to work ove within 
another in order to obtain a different area to be acted on by the 
pressure of the fluid at one time to what is acted on at another. The 
valves of each cylinder are arranged in such manner that both the 
larger and smaller areas of the piston may be opened to the exhaust 
and to the pressure, so that when the pressure is on the one side of 


any number of cylinders are used in combination to give rotatory 
motion to a shaft, such shaft is driven by either of three powers thus : 
— When the pressure of the fluid is acting only on the smaller area of 
each plunger or piston, while the larger area of each plunger or pis- 
ton remains open tothe exhaust, the lowest power of the engine will 
be afforded. When the pressure for any length of time is applied to 
the larger area only of each plunger or piston, while the smaller 
area is open to the exhaust, the second power of the engine 
will be obtained. When the pressure is applied alternately to the 
two areas of each plunger or piston, and the exhaust is alternately 
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opened to the larger and smaller areas of each plunger or piston, the 
largest sane of the engine will be obtained; or, when the larger 
and smaller areas of each piston are open conjointly to the pressure 
and exhaust, the lowest power of the engine is afforded. When the 
smaller area of the piston is open constantly to the pressure, while 
the pressure and exhaust are applied to the larger area, the second 
power of the engine will be obtained. Each engine should consist 
of three oscillating cylinders, having their piston rods coupled to 
three crank pins set at equal distances apart around the circle. 

Fig. 1 shows a plan, and Fig. 
engine, consisting of the three oscillating hydraulic cyliuders, with 
their piston or plunger rods in connection with three crank pins at 
equal distances apart. The number of hydraulic cylinders used in 
constructing a hydraulic engine may, however, accor ling to the 
Invention, be varied, depending on the purposes for which the en- 
gines are intended. Although it is preferred to use oscillating 
cylinders this is not essential, as other cylinders may be employed. 
Fig. 3 shows a side elevation partly in ‘section, and Fig. 4 a plan 
partly in section, of one of the hydraulic cylinders, together 
with the valves and some of the parts used therewith, on a 
larger scale than the previous figures; and Figs. 5 and 6 show sec- 
tions of the valves in positions different from the position shown in 
Fig. 3. 8, S, are the hydraulic cylinders ; T, T, are the piston or 
plunger rods, connected with three crank pins; U, U, are the pistons 
or plungers. The trunnions of the cylinders $ turn in suitable 

rings; the trunnions of the cylinders S are hollow, and have 
attached thereto pipes which connect them with the valve boxes or 
cases A. ‘The pipes to each hydraulic cylinder are connected fluid- 
tight to the trunnions in such manner that the joints will admit of the 
trunnions turning in their bearings. 
of each hydraulic cylinder is put in motion continually by an arm or 
crank on one of the trunnions of its hydraulic cylinder. “R, R, isthe 
bed plate which carries the engine ; Y is the main or crank shaft 
which receives a rotating motion from the working of the pistons, 
or plungers in the three hydraulic cylinders; Z% is the valve box on 
the pipe Q for supplying the water or other fluid used to the hydraulic 
cylinders ; P is the exhaust passage in the bed plate in connection 
with each of the valve boxes or cases A. There are two pipes to each 
hydraulic cylinder communicating with the valve box at one of their 
ends with the trunnions at their other ends. The pipe W con- 


nected with the trunnion O of each cylinder conveys the water or 
other fluid to and from the smaller area of the piston or planger. 
The pipe V, which connects the hollow trunnion of each cylinder 


2 aside elevation, of a hydraulic | 


One of the slides of the valve | 


Eniwasecr. 


with its valve box or case A, conveys the water or other fluid to and 
from the larger area of the piston or plunger; K, K, are the rods 
which connect the spindles I: of the slides F of the valves with the 


arms N on the trunnions O. The slides F when the engine is at 
work are in constant motion. G, G, are slides which are only moved 
from time to time a short distance in order to vary or change the 
power at which the engine is to work, as hereafter explained; I are 
plates of steel, or it may be of other suitable hard metal, which are 
placed between the slides F and G; these plates are pre- 


vented moving endways, and, consequently, they have no move- | 


ment, but they are free to be pressed by the fluid down on to the 
slides G. The rod E of each valve passes through two stuffing- 


boxes, one at each of the two ends of the valve-case or box A; such | 


rod, therefore, is in equilibrium, and moves to and fro readily by the 
rods K, The rod H of each valve passes through only one stuffing- 
box, at one end of its valve-box or case, and is, consequently con- 
stantly pressed outwards, and is, therefore, to be retained in each of 
its positions by suitable stops. The rods H are connected, by rods 
L, with lever arms on the rocking shaft M; and this shaft M is 
moved by a hand lever M, which, by suitable catches or stops, is 
retained in either of the three positions hereafter described. At the 
bottom of each of the valve-boxes or cases there is a waterway B, 
leading, by its pipe, to the larger area of the piston or plunger 
of its hydraulic cylinder. There is also another waterway C, lead- 
ing, by its pipe, to the smaller area of the piston or plunger of its 
hydraulic cylinder ; D is the exhaust waterway from the valve ; }, c,d, 


are ports or passages in the plates I corresponding with the water- | 


ways B, C, D, in the valve boxes or cases; b', cl, d', are water- 
ways inthe slides G corresponding with the waterways B, C, D, 
in the valve cases or boxes. ‘The water or other fluid is 
constantly supplied to the valve box or case by the pipe Q, 


| and according to the position in which the slides G, G, are placed 


and retained by the handle M', so will be the power for the 
time in force. When the slides G are in the position shown 
in Fig. 5 the larger area of each piston or plunger will be con- 
stantly open to the exhaust; while the pressure will only act on 
the smaller area of each piston or plunger, and the engine will then 
be working at its first or least power. When the slides G are in the 
position shown in Fig. 6, the smaller area of each piston or plunger 
will be constantly open to the exhaust, and the pressure will only 
act on the larger area of each of the pistons or plungers, and the 
engine will be working at its second or larger power. When the 
slides G are in position shown at Fig. 3, both the larger and smaller 








areas of the pistons or plungers will be alternately in communica- 
tion with the exhaust, and they will also alternately be subjected 
to the pressure, at which time the engine will be working at its 
third or largest power. When using a hydraulic engine constructed 
as herein described, it may be worked in such manner as to aid in 
lowering a load without wasting water. The arrangement of the 
valvesshown in Figs. 7and 8 is such thaton shutting off the supply of 
water to the cylinders the water previously therein may be caused to 
pass alternately toand from both sides of each piston or plunger, and 
the speed at which the water shall thus circulate between the two 
sides of each piston or plunger may be regulated by the handle Z' 
and slide valve Z? within the valve box; this slide is acted on, 
when desired, by the handle Z!, which moves on an axis or fulerum 
| at Z4, on the bracket Z5, fixed to the valve box Z. The outer end of 
| the valve spindle Z° is attached to the lower end of the lever handle 
7, The water or other fluid is supplied to the valve box by the 
pipe Q!', and the water or other fluid passes to the hydraulic cylinders 
by the pipe Q when allowed to du so by the slide valve Z* being place 

in the position Fig. 8; but when the slide valve is in the position 
shown by dotted lives, the supply from the pipe Q! will be shut off 
from the pipe Q. Z? is a hard metal seat on which the slide valve 
works ; P is the exhaust passage. By this arrangement it will be 
understood that when the slide valve is drawn over by the handle 
and covers the port leading to the pipe Q, the supply thereto will be 
out off, and by pressing the handle further over in the same direc- 
tion, as is indicated by the dotted lines, the port leading to the pipe 
Q will be put in communication with the exhaust, while the 
| supply from the pipe Q! to the pipe Q will remain cut off from the 
may be worked when lower- 
e er of the 


| hydraulic cylinders ; hence the engine 
| ing aload, by the water passing from one side to the oth 
| piston and plunger of each hydraulic cylinder. 








Mr. Ricnarp Roserts, C.E.—We regret to learn that Mr. Roberts, 


to whom, for his many and invaluable inventions—the planing 





machine, the self-acting mule, the slotting machine, the er} 
cutting engine, and the system of fixed templates and standar 
so much, is now very ill. At his time 


auges—this country owes % 
of life, nearly 75 years of age, it is hardly to be expected that he can 

recover. There has long been a movement agitated among his 
| friends to present him witha suitable and substantial testimonial in 
| acknowledgment of the benefits which his inventions have onl 
ferred upon the whole world. It is to be hoped that this testimon 


may not come too late. 
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TO CORRESPONDENTS. 


Notice.—A SpreciaL Epition of THE ENGINEER is 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 


single postage. 
*,* Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 

B. D.—Yes, many dificulties. 

J. R. (Clonmel).— We will ascertain, 

J. M. L.—Rigby’s patent is still in force. 

W. S.—We are not aware of any paper on screw piles. 

J and C.—We know of no machine of the name mentioned. 

J. B. (Lineolu).-- We cannot assist you to employment in Americt. 

J. S—Let your condensing water, at 50 eg., be nearly 24 times as much as the 
jeed water. 

C. H. G.—Kittoe and Jackson, of Compton-street, 
makers of the Decorticator. 

InquineR.—Your query is one requiring very careful examination, and 
requires a professional opinion, which you can easily obtuin in your own 
towir. 

*,* A number of queries which we have received will require further 
reference, and will be answered next week. 


MEETINGS NEXT WEEK. 

INSTITUTION OF CiviL ENGINEERS. — Continued discussion upon Mr. 
Sopaith’s paper on ‘The Mont Cenis Tunnel,” and if time permits the 
following paper will be read:— On the Resistance of Bodies Passing 
Through Water.” By Mr. G. H. Phipps, M. Inst. C.E. 

SociETY OF ENGINtERS.—Lower Hall, Exeter Hall, Strand. On Monday 
evening, March 7th, at 7 o'clock. ‘*Continuation of the discussion on Mr, 
A. F. Wilson’s Paper on the Manufacture of Gas.” 

Society oF ARTS.— Wednesday, 8 p.m.—*‘ The Science of Fish-hatching 
By Frank Buckland, Esq., M.A., F.Z.S., late 2nd Life Guards. 


Clerkenwell, are the 
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ORDNANCE, 

THE authorities of the War Department have at last 
altered the rating of the heavy Armstrong guns from the 
designating weight of projectile to the diameter of the 
bore. We have often urged the propriety of the latter 
mode of rating, and although there may be those who 
suppose there is nothing in a name, there can be no doubt 
that the jumble of “ 100-pounders,” “ 300-pounders,” “ 600- 
pounders,” &c., along with our old and valued 68-pounders 
of Stin. bore, has done much to deceive not only the 
public, but the authorities themselves, and thus to saddle a 
costly and useless system of experimental ordnance upon 
the nation. The mistake seems almost too absurd for 
commission, when we reflect a moment upon the habit of 
expressing the relative efficiencies of different guns, not 
by the powder they burn but by the weight of inert metal 
put in motion. Were it the fact that, by improved con- 
struction, a given weight of powder was made to throw a 
shot of increased weight at the same velocity as from the 
old guns, then, indeed, we might continue the rating by the 
weight of the shot thrown. But, in the case of the Arm- 
strong guns, there has been no improvement of this kind, 
the greater weight of shot thrown being attended with a 
corresponding sacrifice of velocity. The “ 300-pounders,” 
even could they be made to stand, are less than twice as 
powerful as the old 68-pounders, supposing both to be fired 
with shot of the same form and material. This comparison 
could not, of course, apply for all shot, since the 68-pounder 
could not be used with good effect with cylindrical shot hav- 
ing no windage. ‘The so called “300-pounders ” have a bore 
of 104in.,and their proof charge is 50 lb. of powder, that 
of the 68-pounder (8!. in.) gun being 281b. But the latter 
withstands this proof, and thousands of service rounds 
afterwards, whereas the wrought iron guns fail, as they 
should be expected to do (and as they inevitably must 
in acomparatively short time), after a few rounds. “Of two 
fired at the proof butt this week one showed a flaw at the 
fifth round, and the other, we will venture to say, will not 
survive fifty rounds. The 13:3-inch gun, so long rated as a 
600-pounder, is understood to have exhibited a flaw at the 
conclusion of its exploits, some time since, at Shoeburyness. 
That it can, when repaired, withstand anything like one 
hundred full service charges, is most improbable, when 
— the history of all the heavy Armstrongs yet 

e. 

That the Government will have the courage toconfess, what 
every disinterested person clearly sees, to wit, that the whole 
system of Armstrong heavy guns is a failure, is not likely 
until the actual test of war shall have proved this to the 
great, if not irreparable, loss of England. Can it be that 
- need to go again over the reasons why wrought iron 
‘eavy guns can never bear heavy firing beyond, at the 
most, a few hundred rounds? In everything which an 
engineer does he is supposed to be guided by principles, 
the truth of which, if not demonstrable, is at least probable 
upon abundant experience. Yet in gun-making we have 
the Well-known fact that wrought iron cannot withstand 
a compressive or percussive strains, and we know that 
a etfect of the explosion of a charge of gunpowder 
differs foe chamber is to produce a percussive action 
of ful’ in degree only from that attending the detonation 
a gery mercury, which, in the open air, will indent 
nse of iron. ‘We know, too, that iron is not 
lene 2 a with certainty in masses of even the 
demas pea, gun coils. ‘We have, too, the history 
peter te large wrought iron guns to show that the 
on a’ of which they are made is not to be depended 
of size 2 we are going on with our wrought iron guns 
gunne S hardly before attempted. We know that the 

hers are actually in fear of them; that they so well 


mee the chances of their bursting, and especially the 


lability to esca ; i 
J pe of gas, from the"breech-loaders, that they 
Jump to one side ed 1 , . 


firing them. 





The authorities of the War Office can ask what guns, if | 
we are not to return to our old stock of smooth bores, have | 
been proved to be better thanthe Armstrongs ? We think 
official eyes have been shut to a great deal of what is pas- 
sing elsewhere, and that at Woolwich there has been no 
opportunity for the admission of proof. The experience 
of the Americans, with their heavy guns, has not been 
verified in England, but the circumstantial accounts which 
reach us of the power and endurance of the great guns 
cast on Lieutenant Rodman’s plan, and the work per- 
formed also by the Parrott guns, which are of the same 
construction as Captain Blakely’s, all go far to convince us 
that the Americans are already provided with heavy ord- 
nance which is better for broadside and siege purposes than 
our own. The question is worth testing, and we cannot 
understand why our Government, which expends so much 
on experiments, should decline to try a few of the 
American guns. If it were known that they would be 
tested here, and that any favour would be shown them in 
case they were successful, it is not unlikely that, even in 
the present over-worked state of the foundries in the 
States, a sufficient number of samples of their best ord- 
nance would be sent here. We feel no doubt what- 
ever that the American 1llin. cast iron guns will with- 
stand more severe and longer service than any 104in. 
Armstrong gun which has been produced. We do not, at 
the same time, desire to see a return to cast iron as the 
material for large guns, but we have enough information to 
convince us that there are many kinds of iron which, on 
being remelted for the third or fourth time, and kept in 
fusion for two or three hours at each melting, will, when 
cast upon a cooling core, produce a gun of much greater 
strength than our ordnance engineers have any idea of. It 
would save us from what we now suffer from—a false esti- 
mate of what we have already accomplished—to prove the 
strength of a few cast iron guns made in the best manner. 

Steel, however, promises the best results as a material 
for guns. Its absolute strength places it almost beyond 
comparison with cast iron. Cast steel, too, has what 
wrought iron, and especially welded wrought iron coils, 
have not, and that is homogeneity. Heretofore steel has 
been a word synonymous with a brittle material, but it is 
known that it can now be made of any toughness desired. 
Those who, as railway engineers, have watched the 
comparative endurance of Krupp’s steel and the very 
best wrought iron tyres, are aware how greatly 
superior are the former to the latter. Upon the 
most direct and convincing analogy, the steel which 
does so well in tyres ought to do as well in guns. 
We know that steel of, it is believed, the best quality can 
now be produced in masses of any size, and we have it too 
that large cast steel cannon have already been tested with 
good results. The Sheffield makers are, too, producing 
steel which has already shown itself to possess extraordi- 
nary strength and toughness when made into 12-pounder 
guns. An Armstrong gun of this rate was some time ago 
made throughout of Naylor, Vickers, and Co.’s steel, and 
tested with a result far beyond anything which it would 
be possible to attain with the original weapon of the same 
pattern. Even here let us ask, why do not the authorities re- 
peat these tests, and when the superiority of steel is once 
fully established, why are not all the Armstrong guns 
made of it? For heavy guns, however, on which many 
thousands, if not hundreds of thousands, of pounds are being 
expended in an unlikely experiment, why is not a part 
or the whole of this money devoted to the construction of 
guns of cast stecl, which does offer the stronger probability 
of success. Could it be managed that Sir William Arm- 
strong could have the credit of “ inventing” a solid, smooth 
bore, muzzle-loading. gun of Sheffield steel, we do not 
doubt that an early change would be made in the gun 
factories at Woolwich, and that a great national gain would 
attend this change. 

When a change is made in our gun construction there is 
likely to be an attempt to introduce the Whitworth 
piece in place of the Armstrong. The two gun makers 
are supposed to be rivals, and it is thought by many that, 
one having disappointed us, we should try the other. Now 
Messrs. W hitworth and Armstrong are much less rivals than 
two iron masters or two cétton spinners may be rivals. Both 
have much the same wares to dispose of, and both are 
defective for the same reasons. In nothing essential 
to large guns has the Whitworth cannon any ad- 
vantage over Armstrong’s. ‘The difference is one only 
of form of bore, form and pitch of rifling, and in the 
breech-loading, where either maker resorts to that mode 
of charging. ‘lhe mode of building up the guns may differ | 
slightly, where each maker is left to himself, but the 
practical result, in the quality and disposition of the 
meta], is the same in both, and indeed all ordnance engi- 
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have been paid, as a matter of course, in other cases where 
greater professional knowledge would have been required. 
Almost any contractor’s clerk could have measured up so 
mauy tons of iron and brass, so many loads of timber, and so 
many gallons of oil—and have priced them very justly, 
and there are many, whose time would be dear at a guinea 
a day, who could have fairly valued railway carriages and 
wagon work in progress. Yet, although a ton of iron is 
a ton, and a load of timber a load, whether an engineer’s 
clerk, or the greatest engineer himself, take the weight or 
the measure, it is sometimes important to have the assistance 
of a name in establishing even so simple a fact. The 
Openshaw proprietors, no doubt, thought so, and, in that 
case, they could not have done better than have gone, as 
they did, to Mr. Fothergill, notwithstanding that they 
grumbled afterwards that he had estimated their stock on 
hand at a lower value than other valuers had assigned to a 
like or smaller stock a year before. And as for his account 
of £1,476, they flatly refused to pay it. The sum of 
money was large, no doubt, amounting to nearly 5 per 
cent. upon the estimated value of the stock taken. Yet 
the justice of the account turns only upon the question 
whether it was made up by fair professional charges for 
the time actually devoted to the work, As we understand 
the case the amount of time was not so much disputed as 
the rate at which it was charged. Mr. Fothergill required ten 
guineas for each professional day of six hours. For some 
engineers, giving their whole time to a subject, this would be 
a very moderate if not an insufficient rate of remuneration ; 
while to others less eminent in their profession, it would be 
toomuch. Mr. Fothergili’s professional rank is well known, 
and were it not soit was sufficiently established on the trial 
of his cause. He was no doubt justified in holding his 
services at the same rate as the leading mechanical engi- 
neers in the kingdom, and we consider that the profession is 
to be congratulated whenits members thus insist strictly upon 
a complete acknowledgment of its claims. ‘The intrinsic 
value of engineering services is great ; the wealth of this 
kingdom has been augmented to an enormous extent by the 
genius, skill, and hard work of engineers ; and they are 
not yet rewarded to anything like the extent of barristers, 
whose services, however important in the particular cases 
where they are employed, cannot, possibly, add wealth to 
society at large, otherwise than indirectly by promoting a 
just administration of the law, and thus giving confidence 
to capital and industry. ‘The whole theory of prices, 
whether of professional services, ordinary labour, or com- 
modities, is based upon the laws of supply and demand. It 
requires a peculiar faculty and much study and practice to 
become a successful engineer, and thus engineers, in the 
true sense of the term, are not a numerous body. They 
have, in virtue of their talents and opportunities, a mono- 
poly of a knowledge for which society is ready to, and can 
well afford to, pay handsomely. It is not often that the 
wrong man is selected in this country for a professional 
trust, and any engineer may justly estimate his own pro 
fessional rank by the extent of his engagements. Any 
member of our profession to whom respectabie clients would 
be likely to apply, cannot, in virtue of his position, 
to say nothing of his self-respect, justly afford to un- 
derbid his fellows. He not only defrauds himself b 
doing so, but he commits a grave injustice to his 
profession. Men of great and useful talent are seldom 
vulgar, and they cannot exist comfortably otherwise than 
as gentlemen. And, however simple may be the tastes of 
a gentleman, he must maintain a certain scale of appear- 
ances, and he must, of course, have an adequate income in 
order todo so. And no engineer, if he be one more than 
in name, and if he be also a gentleman, need want such an 
income if he take only honourable advantage of his oppor- 
tunities. ‘The test of qualification consists in no diplomas, 
no memberships, but in ‘proved talent and experience. ‘The 
public cannot take these on simple faith, and therefore they 
cannot go to young and untried men. As for original talent, 
however great it may be, it is best developed by experience, 
and as for the latter it issolelya growth of time. Occasionally 
a clever young man is so fortunate as to have responsi- 
bility and trust extended to him without having to serve 
the ordinarily hard pupilage of professional life ; but here, 
if he be not successful, he is soon put aside. In these days, 
if not in Malvolio’s time, it must oftener, far oftener, happen 
that men achieve greatness than that they are born great 
or have greatness thrust upon them. An engineer, to 
whom clients apply with responsible and honourable trusts, 
may rest assured that he has achieved greatness, and he 
should in no case fail to respect his own position. 

We happen to know something of the difference between 
the status of English engineers and that of those in other 
countries. In France end Germany, where the Govern- 
ment exerciscs so much control over engineering works, 





neers are free to use any of those forms of shot or shell 
which, having been already proved useful, they may prefer. 
At any rate, there is nothing in any of the projectiles 
employed by Mr. Whitwerth which they are not free | 
to use ; unless possibly it be the polygonal section of shot, | 
and although this is not really original under the patent | 
which covers it, we can hardly deny that whoever prefers | 
that form of shot and bore deserves to be persecuted with 
a patent suit for his defective choice. As we have so 
often said before the whole problem of good gun construc- 
tion, especially that of heavy guns, is contained in the 
question of how to make a strong gun. Here our more 
eminent gun makers have given us little assistance: and we 
must look to further attempts in a fresh direction. 





PROFESSIONAL FEES. 

THE case of Fothergiil v. the Ashbury Carriage Com- 
pany will have redirected attention to the question of fees 
chargeable in the engineering profession. ‘lhe defendants 
had asked Mr, Fothergill to come down to Manchester and 
take stock of the materials at their extensive railway car- 
riage establishment at Openshaw. Whether or no it 
was necessary, for the purpose of a mere valuation, to 
engage a gentleman in Mr. Fothergill’s position need not | 
be asked. There was, at any rate, no reason why he; 
should decline the engagement, and no reason why he should 
accept a smaller remuneration for his services than would 








many, perhaps most of the ablest engineers are in its pay, 
and moderate pay it generally is. ‘There are plenty of 
medals, and a great deal of official rank, and the 
engineer enjoys a certain kind of distinction which 
only our leading men receive here. But the honour, 
while it is not altogether empty, is not either of the sub- 
stantial kind which would agree with a British constitu- 
tion. Other nations employ the services of their engineers 
to a less extent than we do, and they divide the work 
among a greater number of individuals, Altogether it is 
evident that the profession, however honourable it may be, 
on the Continent is not there a profitable one. 

In the United States, the profession (if engineering 
really be a profession there) has neither the learning of 
the French and German schools, nor the solid practical 
ability of the English, nor are American engineers, as a 
class, gentlemen, aJthough there are many individual ex- 
ceptions to this truth. Most of the earlier public works of 
the States were once in charge of the topographical 
engineers of the army, and military engineers are 


almost invariably gentlemen in all civilised coun- 
tries. Of this » were MacNeill, Whistler, Knight, 


and others, of whom Americans are still justly proud. 
It is a pleasure, even now, to read Knight’s reports 
to the directors of the Baltimore and Ohio Railroad, 
but as arule, at the present day, American engineers are 
not of the kind likely to shine ia any walk of literature. 
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Always bearing in mind that there are, here and there, in the 
States, individual engineers of great talent and ability— 
men like Latrobe, Jervis, Roebling, Swift, Kirkwood, 
Craven, and a few others—the greater number of works 
are in the hands of young men, or middle-aged men of 
limited practice, whose greatest ambition it is to make the 
largest show of work at the least cost. It is almost need- 
less to say that an English engineer could hardly make a 
living upon an engagement in the States, where, indeed, 
an engineer is regarded as hardly more than a superior 
foreman. The practice of English engineers is lucrative 
simply because English people insist upon real excellence 
in their engineering works, and thiscan never be had other- 
wise than at a liberal price. 

Engineering will never become cheap, speaking in a 
marketable sense. The Lord Chief Justice, in his summing 
up in Fothergill v. Ashbury, did not go far in admitting 
that a London engineer of repute might properly expect 
ten guineas for each professional day of an engagement. 
A ruling of this kind is useful, as a precedent, and as 
fixing, in the minds of those to whom the knowledge is 
new, the minimum rate at which engineering services may 
be pecuniarily estimated. 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 

2697. Henry Bernoviii Bartow, Manchester, ‘ Improvements in machi- 
nery employed in the manufacture of wool and hair felting.”—A commu- 
nication from Jesse Albert Locke, Boston, Massachusetts, U.S.— Petition 
recorded 31st October, 1863. 

3078. JEANNETTE FLEURMAN, Baker-street, Portman-square, London, “ Im- 
provements in crinolines.”— Petition recorded 8th December, 1863. 

3144. Ropert Saunvers, Croydon, Surrey, *‘ Improved arrangements of 
apparatus or mechanism for rendering ships’ cables less likely to part 
during heavy riding.”—Petition recorded 12th December, 1863. 

3253, WILLIAM Epwakp Newron, Chancery-lane, London, “ Improvements 
in breech-loading fire-arms.’’—A communication from Philo Remington, 
Samuel Remington, and Eliphalet Remington, Llion, New York, U.s.— 
Petition recorded 23rd December, 1863, 

235. JAMes Fry, Chesham, Buckinghamshire, ‘* Improved arrangements of 
mechanisin to be used in the mashing process when brewing or dis- 
tilling. 

237. Joseru Roperrs, Hunslet, Leeds, “ Improvements in the construction 
of railway and road wheels, of road wheel arms or axles, and also of pul- 
leys and drums.”’— Petitions rcorded 28th January, i864. 

243. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“A new apparatus for making additions and multiplications of numbers 
and quantities."—-A communication from Ernest Frangois Regnauit and 
Eugéne Auguste Lambert, Rue St. L»zare, Paris. 

245. Sterugn Dixon and James CALVERT, jun., Nottingham House, Long- 
row, Great Market-place, Nottingham, ** Improvements in the produc- 
tion of ladies’ stays and corsets, and other garments used for under 
clothing for the human frame.” — Petitions recorded 29th January, 1864. 

279. SAMUEL FeKGUSON, jun., Rue des Jeuneurs, Paris, ** luprovements in 
machine or imitation lace.”—/etition recorded 2nd February, 1864. 

285. Joun Smitu, Kentish Town, Middlesex, ** Improved arrangements for 
rendering doors and windows water-tight, especially applicable to what 
are known as French casement windows.”—Petition recorded 8rd Feb 
ruary, is64 

204. Gronan Menry HOLLOwAy, Manchester-square, London, ‘ Improve- 
ments in blocks or surfaces for printing from.”—A communication from 
Noah Pomersy, Bristol, Connecticut, U.S. 

296. Isaac Epwakps, Piccadilly, Haniey, Staffordshire, ‘‘ Improvements jy 
saddles for sapporting articles of earthenware and china during the pro- 
cess of firing in glaz ng kilns or ovens.” 

298, Groror Davirs, Serle-stree', Lincoln’s-inn, London, “* Improved appa- 
ratus for facilitating aerostation.”—A communicauon from Ferdinand 
Charles Honoré Philippe d’Esterno, Paris. 

300. Samus, Bark and Tuomas Arrwoop, Smethwick, Staffordshire, ‘* An 
improved slide for gaseliers,’— Petitions recorded 4th February, 1864. 

302. MARC ANTOINK FRANCOIS MENNONS, Abingdon Chambers, Westminster, 
* Improvements in the construction of sewing machines.”—A communi- 
cation from Joseph Weatherby Bartlett, Broadway, New York, U 8S. 

ago om Coorkk, Deptford, Kent, “ Improvements in sewing ma- 
chines.” : 

806. James Lex, Lightcliffe, near Halifax, Yorkshire, ** Improvements in 
mill straps or driving belts, and in the means or apparatus employed in 
the manufacture thereof.” ‘ 

308. RictaRD ARCHIBALD BRrooman, Fleet-street, London, ‘* Improvements 
in brakes for railway and other wheels.”—A communication from Alfred 
Charles Fleury, Paris. 

310. Sir Joun Scorr Livuir, Pall-mall, London, ‘ Improvements in appa- 
ratus for propulsion by atmospheric pressure.” 

311. Henky Gurnty, Red Lion-street, Holborn, London, ‘* Improvements 
in fire-guards for preventing ladies’ dresses from coming in contact with 
the fire, also applicable to other useful purpose.”—Petitions recorded 
5th Fibruary, 1364 

312. MAkK RUNK&L, Regent-street, Quadrant, London, “ Improvements in 
hinges.”’ 

~o* Eccurs, Edenfield, Lancashire, ‘‘ Improvements in wind- 
mills, 

316. ALEXANDER McLaine, Belfast, Antrim, “Improvements in the con- 
struction and equipment of vessels, part of which improvements are appli- 
cable to other ve-sels.” 

324, Joun THomas Oakiky, Grange-road, Bermondsey, Surrey, “‘ Improve- 
ments in vertical steam boilers or generators, and the furnaces thereof.”’ 
—Petitions recorded 6th February, i864. 

326. ‘TnoMAS SNowbON, Stockton-on-lees, Durham, ‘ Improvements in 
steam engine cylinders,” 

27. DANtks Pipexon and WILLIAM MaNwarina, Britannia Works, Banbury, 
“Improvements in reaping and mowing machines,” 7 
$28. Nei McHarrik, Broad-street, Mill End, Glasgow, “ Improvements in 

the manufacture of cast wheels.” 

332, James Wenster, Lee-crescent, Birmingham, “ Improvements in the 
preparation of paints or varnishes.” 

$34. Victor pk Stains, Prospect House, Upper-street, Islington, London, 
and Tuomas Rogers, Mackenzie-street, Everton, Liverpool, ** Improve- 
ments in machinery for sewing and stitching.”— Petitions recorded 8th 
February, S64, 

$86. JouN SmitH, Bradford, Yorkshire, ‘‘ mprovements in machinery or 
apparatus for combing cotton, flax, or other fibrous substances.” : 

338. WILLIAM CULLBY SToBAKT, Etherley, Durham, ‘Improvements in 
coke ovens.” 

339. Josken Toussaint, Camden Town, London, “ Improvements in the 
manufacture of cement an i artificial stone.” 

340, WiuLiaM CLARK, Chancery-lane, London, ‘* Improvements in apparatus 
for inhaling air when charged with vapours,”—A communication from 
Charles Pierre Baillemont, Boulevart St. Martin, Paris 

342. ANGIEK MARkcH PERKINS, Francis-street, Regent’s-square, London, 
“Improvements in warming rooms and buildings.” 

344, THOMAS SToKKS CREsskY, Burton-on-Trent, ** Improvements in appa- 
ratus for screening barley and other grain.” 

346. PrTeR Srexce, Newton Heath, Lancashire, “ Improvements in the 
manufacture of sulpho-cyanide of ammonium and other sulpho-cyanides,” 

347. ALFRED Vincent NgewTos, Chancery-lane, London, ** Improv ements in 
securing tubes in the tube sheets of steam boilers, condensers, and other 
similar apparatus.”—A communication from James Howell aud David 
Birdsall, Jersey, Hudson, New Jersey, U.S. 

348. ALFRED VINCENT NEWTON, Chancery-lane, London, *‘ Improvements in 
obtaining and transmitting power.”"—A communication from James 
Joseph Gorman, Cincinnati, Hamilton, Obio, U.S.— Petitions recorded 
Oth February, 1864. 

850. WILLIAM CARNELLEY, Manchester, ‘Certain improvements in the 
manufacture of looped and ‘ cut pile’ fabrics,” 

352. SamugL MippL»ton, Shoemaker-row, London, ‘‘ Improved methods of 
deadening the noise produced by engines and carriages in passing along 
railway bridges and viaducts.”—Petuions recorded 10th February, 1864. 

359. Joun Henny Jounson, Lincoln’s-inn-fields, London, * Improvements 
in apparatus for measuring, raising, and forcing liquids.”"—A communi- 
eation from Wilhelm Heinrich Christian Voss, Berlin, Prussia.—Petition 
recorded 1th February, 1864. 

365. Ina Dimock, Manchester, ‘‘ Improvements in machivery for combing 
cotton and other fibrous materials.” 

367. JOUN WILLIAM WeTueR&LL, Highgate, Middlesex, ** Improvements in 
pulleys and riggers, and in applying the same to shafts or axes.” 

369. JamES HENDERSON, Great Russell-street, Bloomsbury, London, SYDNEY 
CiuLow CuiLp, The Grove, Clapham, Surrey, and WinuiaM Lunypi 
Duncan, Hunter-street, Brunswick-square, London, “ Improvements in 

| rails for railways and tramways, and the mode of connecting the same.” 


























373. JAMES Hicks, Hatton-garden, London, ‘‘An improvement in baro- 
meters. 

375. FRED&RICK WILLIAM Burton, Somerset-place, New North-road, London, 
“ An improved article of furniture, parts of which are also applicable to 
other articles of furniture.” 

377. Tuomas SmitH and Tuomas Lister, Hippenholme, near Halifax, York- 
shire, “Improvements in machinery for transmitting power.”—Petitions 
recorded 12th February, 1864. 

379. Josep Reprorp, Radcliffe, Lancashire, ‘‘ Certain improvements in 
locks or similar fastenings.” 

381. Gerarp Fincu, Clarendon-gardens, Maida-hill, Middlesex, ‘‘ An im- 
provement in the mode «f applying steam or other fluid pressure acting 
on a piston to produce circular motion.” 

383. WittiAM Krotzscu, Scarborough-street, Goodman's-fields, London, 
“Improvements in machines for punching, shearing, rivetting, stamp- 
ing, and pressing, and otherwise operating upon or working metals and 
other materials or substances.’""—Petitions recorded 13th February, 1864. 

385. Joun Dence, New Weston-street, Bermondsey, Surrey, ‘‘ An improved 
combined water-closet and urinal.” 

387. PeTER ARMAND LEcoMTB DE FONTAINEMORKAU, South-street, Finshury, 
London, “ Certain improvements in the manufacture of methylic ether, 
and its application to the production of artificial ice.”—A communication 
from Charles Tellier, Passy, near Paris. 

389. Georce Boun, Victoria street, Westminster, “An improvement in 
cow!ls for chimneys and shafts.” 

391. James HuNTINGTON, Queen’s-road Works, Holloway, Middlesex, 
* Improvements in the construction of printing rollers.” 

393. Steruzn Darsy, Leadenhall-street, London, “Improvements in the 
manufacture of dough and bread.”—Petitions recorded 15th February, 
1864. 

397. Ricuarp St. Leger Pigot, Charles-street, Berkeley-square, London, 
**Improvements in breech and muzzle-loading cannon, guns, and other 
fire-arms, and in projectiles to be used therewith.” 

401. Joun Davin, Martin Deavin, and Joun HENRY Sutton, Rother- 
hithe, Surrey, ‘‘An improved method of obtaining oscillating or swing- 
ing motion in swings, cradles, cots, and other like articles.” —Petitions 
recorded 16th February, 1864. 

403. JAMeS WapswortH, Heaton Norris, Lancashire, ‘‘ Improvements in 
the methods of softening or dissolving bone, horn, hair, leather, 
curricrs’ shavings, raw hide scraps, wool, woollen rags, or other animal 
matters.” 

409. Joun AtsTHORPE, Lee-terrace, Roman-road, Old Ford, Middlesex, 
‘*Improvements in the construction of ordnance and fire-arms, and in 
projectiles to be used therewith.” 

411. Cowrerk Puiprs CoLks, Southsea, Hampshire, ‘‘ A new apparatus to 
be employed in fastenings for armour plates on ships, and in other like 
fastenings where bolts and nuts are used.” 

413. Ricuarp Hornsey, JouNn BoNNALL, and WILLIAM AstbuRY, Spittlegate 
Ironworks, Grantham, Lincolnshire, ‘‘ Improvements in agricultural im- 
plements, and in engines suita»le for hauling the same, and for other 
uses,” —Pelitions recorded 17th February, 1564. 


Patents on which the Stamp Duty of '£50 has been Paid. 

470. Tiiomas Spencer, Eccleston, near Prescot, Lancashire.—Dated 23rd 
February, 1861. 

516. Joseru WILSON, Springfield Saw Mills, Manningham, near Bradford, 
Yorkshire.—Dated 28th February, 1861. 

492, WiLLIAM Henry Jams, Old Kent-road, Surrey.—Dated 26th February, 
1k61. 

520. WittIAM RosE and Tuomas Crowper, Gun Dock, Wapping.—Dated 
28th February, 1861. 

500. WitLIAM WHALLEY, Manchester.—Dated 27th February, 1861. 

506, Joun TayLor, jun., Roupell Park, Streatham, Surrey.—Dated 27th 
February, 1861. 

513. WituiamM JouNn Hay, Southsea, Hampshire.—Dated 28th February, 
1861. 

518. CuaRLeS BesLtay, Rue Menilmontant, Paris.—Dated 28th February, 
1861. 

483. Luctus AurELius BieeLtow, High Holborn, London.—A communica- 
tion. — Dated 25th February, 1861. 








Patents on which the Stamp Duty of £100 has been Paid. 

547. WitttaAM Woop, Monkhill House, near Pontefract, Yorkshire.—Dated 
25th February, 1857. 

568. WILLIAM Miuis, Lower Craven-place, Kentish Town, Middlesex.— 
Dated 26th February, 1857. 

632. THoMAS Brown, Fenchurch-s treet, London.—Dated 4th March, 1857. 

571. WALTER MACFARLANE, Glasgow, Lanarkshire.—Dated 26th February, 
1857. 

596. Henry Duncan Preston Cunnincuam, Bury, Hampshire.—Dated 28th 
February, 1857. 

597. TukoboRK HyLA JENNENS, Hunter’s-lane, Birmingham.— Dated 28th 
February, 1857. 


Notices to Proceed. 
2534. FRANcoIs ANTOINE EpMOND GUIRONNET DE MAssas, Hoxton, London, 
“ Improvepents in smut machines, and in machines for cleansing and 


peeling grain and seeds.” 
2536. SAMuRL JAY, Regent-street, London, ‘“‘ Improvements in the manu- 






facture of stockings and drawers.”—Petitions recorded 16th October, 
1863. 
2553. HENRY GILBEE, South-street, Finsbury, London, ‘An improved 


composition for rendering boots and shoes and other similar articles 
es communication from Louis Poncelot, Rue de la Fidélité, 
aris. 

2554. WILLIAM FLerciER, Gloucester, ‘‘ Improvements in the construction 
of breech-loading fire-arms.”— Petitions recorded 19th October, 1863. 

2564, JoserH VAUGHAN, Birmingham, ** [mprovemeuts in the manufacture 
of pecks, hoes, adzes, and other edge tools, and in tools to be used in the 
said manufacture.” 

2569. Joun BRYANT, Kdgware-road, London, “ Improvements in vent appa- 
ratus for facilitating the drawing off or letting off fluids.” 

2575. CHARLES GARTON, Bristol, and Tuomas HILL, Southampton, “ Im- 
provements in evaporating, cooling, and melting, and in apparatus em- 
ployed therein.”— Petitions recorded 20th October, 1863. 

2570. THOMAS CHARLES CLARKSON, Stamford-street, Blackfriars, London, 
“Improvements in the manufacture of saddles and harness, and in 
materials for and in ornamenting the same, which improvements are 
applicable for parts of carriages, dress, and coverings for the head, and 
other articles.” 

2580. Joskru Hinton, Birmingham, ‘‘An improvement or improvements 
in breech-loading fire-arms,” 

2585. GxorGe HaskiTinE, Southampton-buildings, Chancery-lane, London, 
‘Improvements in balances or weighing machines,”—A communication 
from Major-General William Rosecrans and Doctor Anson Platt, Cincin- 
nati, Ohio, U.S. 

2586, Goupciaux ALCAN, Chaumont, France, ‘‘ An improved method of 
figuring and ornamencing cloths and other fabrics, and apparatus em- 
ployed therein.”"—A communication frou Francois Vouillon, Louviers, 
France. 

2590. Joun Dopp, Oldham, Lancashire, ‘‘ Improvements in mules for 
spinning and doubling.”—Petitions record-d 21st October, 1863. 

2505. Joun CRAVEN and SAMpson Fox, Leeds, ** Improvements in machi- 
nery or apparatus for punching, shearing, and burnishing.” 

2598. JouN WALTER FRIEND, Freemantie, Southampton, and BaLpwin 
FULFoRD WEATHERDON, Kingston-on-Thames, “ An improved valve and 
vaive gear for regulating the passage or flow of fluid.” 

26/3. ARTHUR KINDER, Cannon-street, London, and JouN Ineuis, Old 
Ford, Middlesex, ‘“‘ Improvements in the manufagture of metallic foils, 
and in the apparatus to be employed therein.” 

2604. Bensamin Noakes and FREDERIC JOHN Woop, Bermondsey, Surrey, 
** Improvements in the manufacture of metallic casks, bottles, and other 
similar vessels, and in machinery employed therein.” 

2605. CHARLES JAMES POWNALL, Jermyn-street, Westminster, “ Improve- 
nients in preparing and cleansing vegetable fibres, and in machinery em- 
ployed therein.’— Petitions recorded 22nd October, 1s63. 

2613. MARY ANNE boyLx, Claremont House, Holland-strect, Kensington, 
Middiesex, ** lusprovements in portable writing cases and despaicn 
boxes.” 

2614. ALYRED JosrrH Martin, Vernon-terrace, Roman-road North, Bow, 
Middlesex, “An improved burner for burning petroleum, paraffin, or 
other hydrocarbon oils consuming the smoke without the use of a draught 
chimney.” 

26:6, Joskpu Tuomas Wesster, Mansfield, Nottinghamshire, ‘‘ Improve- 
ments in driving the spindles of doubling and spinning frames."’ 

2617. James RONALD, Liverpool, **‘ Improvements applicable to the machi- 
nery used for spinning hemp, flax, manilla, wool, and other like long 
fibrous material from the hand or when previously formed into a sliver.” 

2618. Victor JuLiEn Cassaianes, Rue de Rivoli, Paris, ‘* Improvements in 
the manufacture of the prisms, lenses, and glasses of stereoscopes, and 
in ornamenting glass.” 

2620, JAMES Pakksk, Lilford-road, Camberwell, Surrey, “ Improvements in 
the application of steam combined with air as a motive power, and for 
other purposes.”— Petitions recorded 23rd October, 1863. 

2623. WittiaAM Betts, Wharf-road, City-road, London, * Improvements in 
the manufacture of metailic capsules for bottles and similar vessels, and 
in the apparatus or means for applying or fixing such capsules 
thereon.” 

2624. Epwarp Smiru CRreEask, Tavistock, Devonshire, “‘ Improvements in 
machinery for drilling, boring, or excavating rock or other earthy sub- 

COs. 














2628. Francis BRYAN Baker, Sherwood-street, Nottingham, “ Improy 
ments in apparatus used in dressing lace and other textile fabri 4 
and suitable also to the application of dyes or colouring seseies 
thereto.” ’ _ 

2629. James Brown, Aldgate, Joun Tuomas Way and Tomas MULLET? 
Evans, Leadenhall-street, London, *‘ Improvements in preparing cement: 
and varnishes,” . 

2631. Louis JosepH HaNnnaRrt, Brassels, Belgium, ‘‘ An improved clasp or 
fastening for gloves or other wearing apparel, for umbrellas travelling 
bags, or other similar ohjects.”—Petitions recorded 24th October. 1863. - 

2637. BERNHARD STEINMETZ, Newgate-street, London, 4" Improvements in 
locks for bags.”—Petition recorded 26th October, 1863. 

2609. MicHagL HENRY, Fieet-street, London, “ An improvement in or addi. 
tion to military knapsacks, travelling bags, and other similar articles.” 
A communication from Antoine Perrin, Henry Augustin Joseph Hove- 
Jacque, Edouard Joseph Hovelacque, and Emile Auguste Hovelacque 
Boulevart St. Martin, Paris. , 

2673. JouN KENNEDY, Whitehaven, Cumberland, “Improvements in the 
construction of ships of war and other vessels, and in masting and rigging 
the same.”—Petitions recorded 28th October, 1863. ails 

2679. ALPHONSE RENK L& Mint NoRMANDy, Odin Lodge, King’s-road 
Ciapham Park, Surrey, ‘‘ Improvements in the manufacture of playing 
cards.” ying 

2681. JoHN Nasu, Princes-street, Leicester-square, London, “ An improved 
mattrass for beds.” 

2632. Joun Hawortu, Hart-street, Bloomsbury, London, “‘ Improvements 
in the improved method of conveying electric signals and telegrams 
without the intervention of any continuous artificial conductor.” E 

2684. WALTER MONTGOMERIE NkILSON, Glasgow, Lanarkshire, N.B., ‘Im- 
provements in taps, cocks, or valves.”—A communication from Henri 
Jerimie Cristen, Paris. 

2685. WILLIAM Gapp, jun., Nottingham, ‘‘Improvements in machinery or 
apparatus for the manufacture of bonnet and cap fronts, which improve- 
ments are also applicable to the production of ornamental effects to 
other trimmings for wearing apparel.” 

2685. FraNcoIs DuRAND, Paris, ‘‘ Improvements in cotton gins.” 

2692. WILLIAM VERRAN, Penryn, Cornwall, “ Improvements in machinery 
for obtaining mutive power by means of steam.”—Petitions recorded! 
380th October, 1863. 

2697. HeNRY BERNOUILLI BARLow, Manchester, ‘‘ Improvements in machi- 
nery employed in the mauufacture of wool and hair felting."—A com- 
munication from Jesse Albert Locke, Boston, Massachusetts, U.S. 

2700. WILLIAM Tasker, jun., Waterloo tronworks, Upper Clatford, South- 
ampton, ** improvements in the making of safety paper 1d in the 
machinery or apparatus employed therein.”—Petitions recorded “ist 
October, 1863. 

2711. WiLLi1AM Epwakp Newton, Chancery-lane, London, “ Improvements 
in clockwork movements.”—A communication from Michel Ange Bosio, 
Rue St. Sébastien, Paris — Petition recorded 2nd November, 1863. 

2759. WALTER MONTGOMERIE NEILSON, Glasgow, Lanarkshire, N.B., “ Im- 
provements in axle-boxes.”—Partly a communication from Eugene 
Thétard, Paris.—Petition recorded 6th November, 1863. 

2772. WILLIAM CLARK, Chancery-iane, London, ** An improvement in sew- 
ing machines."—A communication from Jerome Burge Secor and 
William Henry Butler, Chicago, Cook County, Illinois, U.S.—Petition 
recorded 7th November, 1863. 

2847. ADOLF ELLISSEN, London, “ Tmprovements in preventing the fouling 
of the bottoms and sides of ships and vessels, particularly applicable to 
ships and vessels constructed of or sheathed with iron.”—Petition recorded 
14th November, 1863. 

2884. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in rotatory engines.”—A communication from Enrico Fava, Genes, Italy. 
—Petition recorded 18th November, 18¢3. 

2927. JouN HENKY JONSON, Lincoln’s-inn-fields, London, 
in steam engines, and in apparatus connected therewith.’ 
cation from Richard Bristol, Chicago, Cook, Lilinois, 
recorded 20th November, 1863. 


















* Improvements 


—A communi- 
U.S.—Petition 


| 2045. James Situ, Liverpool, ‘An improved composition for coating or 





covering the bottoms of ships.”-—Petution recorded 23rd November, 1°63. 
3044. JAMES Bowron, South Stockton, Yorkshire, and Gkoree Roprnson, 

Welbeck-street, Cavendish-square, London, ** Improvements in the manu- 

facture of soda and sulphuric acid.”—Petition recorded 3rd December, 


1863. 

3195. WitutAM Bripees ApaMs, Holly Mount, Hampstead, Middlesex, 
“ Improv: ments in locomotive engines and trains for railways, tramways, 
and common roads.”— Petition recorded 18th December, 1°63. 

3233. DANIEL ADAMSON, Penistone, Yorkshire, ‘* Improvements in machi- 
nery or apparatus employed in the manufacture of steel and iron.”— 
Petition recorded 22nd December, 1863. 

3253. WiLLIAM EDWAKD N&WTON, Cuancery-lane, London, ‘‘ Improvements 
in breech-loading ftire-arms.”—A communication from Phiio Remington, 
Samuel Remington, and Eliphalet Remington, Ilion, New York, U.8.— 
—Petition recorded 23:d December, 1863. 

3281. Tuomas Tozer, Dean-street, Soho, London, ‘* Improvements in the 
construction of ships and vessels of war (also applicable to other ships 
and vessels), and in batteries and fortifications.”—Vetition recorded 
28th December, 1863. 

245. STEPHEN Dixon and JAMEs CALVERT, jun., Nottingham House, Long- 
row, Great Market-place, Nottwigham, ** Improvements in the produc- 
tion of ladies’ stays and corsets, aud other garments used for under 
clothing for the human frame.”—Petition recorded 29th January, 1864 

265. HENRY BESSEMER, Queen-street-place, New Cannon-street, London, 
“ Improvements in the manufacture of armour plates, and in the mac hi- 
nery or apparatus employed in such manufacture.”—Petition recorded 
B0th Janucry, 1864. - 

319. Couin Matuer, Salford lronworks, Manchester, “ Improvements in 
maundrills for printing rollers.”—Petition recorded 6th February, 1864. 

377. Tuomas SMitH and THomMas Lister, Hippenholme, near Halifax, 

Yorkshire, “improvements in machinery for transmitting power. — 
Petition recorded 12th February, 1864. 

And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars im 
writing of their objections to such application, at the said Office of the 
Commissioners, Within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 








List of Specifications published during the week ending 
27th February, 1864. 
1s. Sd. 3 1666, 6d. ; 1672, Sd. ; 1676, 10d. ; 1684, Sd. ; 1701, 1s. ; 
Ys, 4d. ; 1705, 4d. ; 1707, 4d. ; 1708, 4d. ; 1709, 8d. ; 1711, 4d. ; 
* 171%. 4d. 3 1714, 4d. 5 1716, 4d. ; 1717, 4d. 5 1718, Sd. 5 1719, 40.5 
; 1721, 4d. ; 1722, 6d. ; 1 ls. 4d. ; 1724, 4d. ; 1725, 4d. ; 
728, 4d. ; 1729, ; 1732, 4d. ; 17: 
1735, 4d. ; 1737, 4d. 1739, 1s. 4 , 4d. ; 1742, 4d. 5 1743, 744, 
4d. ; 1745, 4d. ; 1746, 4d. ; 1747, 4d. ; 1748, 4d. ; 1750. Sd. ; 1751, 18 os 
1752, 8d, ; 1755, 4d. ; 175 ; 1758, 2s. 4d. 5 1759, 4d 5 1700, 
8d. ; 1762, 4d.; 1 4d. ; 1764, 6d. ; 1765, 4d.; 1766, 10d. ; 1768, Sd. 5 
1769, 4d. 31770, Is. 4d. ; 1771, 4d. ; 1772, Is. Gi. ; 1773, 4d. 5 1774, Sd; 
1775, Sd, ; 1776, 10d. ; 1778, 4d. 5 17 ; 1780, 4d. 
























*,* Specifications will be forwarded by post on receipt of oa 
of price and postage. Sums exceeding 5s. must be remitted by Mi: 
Office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty’s Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly jor 
Tux ENGINEER, at the office of her Majesty's Commissioners of Patents. 


CLass 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
1812. J. and W. H. Baiwey, Salford, Lancashire, ‘‘ Prevention of poi le? 
explosions.”—Dated 2th July, 1863. 

This invention consists in inserting a pie 
small plate of metal of an alloy of tin and lead, 
according to the temperature at which the caps are re 
said alloy plate is held in a screw plug, which is screw ed int 
avy suitable situation, and the said plate can be easily ren 
screwing a cap on the screw plug ; thus, when an alloy plate is de ai 
it can be easily replaced, The patentees also cover or coat with pure © 
alloy plates, so as to render them less liable to corrosion oF oxidatiou. 





ce of copper in the middle of a 
or tin and bismuth, 
quired to melt. The 
o the boiler in 
n0ved by un- 














Crass 2.— TRANSPORT. 
Including Railways and Plant, Road-making, Steam 
chinery and Fittings, Sailing Vessels, Boais, Carriages, 
ness, Gc. 
1785. C. Stokes, Leiyh Sinton, Worcester, ‘‘ Expanding an 
horse collar.”— Dated 16th July, 1803. ined tiles 
The patentee claims the combination of a metal framework ane 
body of the collar, so as to render unrecessary the use of any = aa 
hames. Secondly, the mode of so constructing the collar as to allo 


Vessels, Ma- 
Carts, Hiar- 


l contracting 


the same by apy ot 


same to open at the top, and securing the lower ends of ty. the 
eans described, or by any other suitable contrivances. Thirdly, 
om x vor pa iar of the desired shape- 


construction of the interior or padding of the co 
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1791. N. Tompson, Abbey-gardens, St. John’s-wood, ** Improvements in boat 
building, and in machinery for shaping wood therefor."—Dated 15th 
July, 1363. 

This invention consists, First, of an improved form or mould which, in 
the specification of aformer patent dated the 13th of September, 1860 
(No. 2,209), was designated an assembling form; it was compused of a series 
of bars of rectaugular section sawn to form ; these bars were arranged 
longitudinally of the frame, and suitably notched out to receive and have 
the ribs accurately fitted to them. Now, acco ding to the present inven- 
tion, the patentee employs round longitudinal bars bent to furm, and the 
notches and bevels formed thereon (iniieu of the square bars described in 
the former specitication), with the round longitudinal bars set on supports 
carried by strong transverse frames suitably blocked up and fixed; these 
supports are bo.ted to the frau.es, aud the bolis passing through slotted 
openings in the transverse frames, and through slotted openings in the 
stews of the supports, readily admit of adjustment. The round longitu- 
dinal bars of the ** assembling form” are first steamed and then bent upon 
proper lines marked upon a flooring or other suitable even surface, chocks 
beng fixed thereto to retain them unul cooled and set. The transverse 
frames Which carry the adjustable supports are preferred to be of cast iron. 
The bow or most forward of such frames, instead of carrying supports as 
above mentioned, is provided on each side with eyes, and bolts are pasyed 
through the forward ends of the longitudinal bars ; these bolts have forked 
heads, and are to embrace the eyes on the bow irame, to which they are 
then secured by pins passing bot through the forked heads of the bolt 
ani the eyes. The longitudinal round bars having been each separately 
secured at their forward ends, as above stated, to the bow frame, are bent 
down on to their supports on the transverse frames, until arriving at the 
last or stern frame, where they are firmly held, the round longitudinal bars | 
at that end having holes for bolts to pass through, and recesses for nuts to | 
enter, and the bolts are made with nhovked ends which catch into siots in | 
the stern frame, After having placed correctly all the round longitudinal 
bars on their supports, and xed them securely, and having also set up the 
keel aud the siem and stern post iu their proper places, and fixed them to | 
other supports on the transverse frames which are provided to carry them, 
the next thing to be done is to set out and mark the distances for the ribs 
upon the keel, as well as upon the “ gunwale seat,” which is a piece passing 
ail round the frame where the gunwaie of the boat comes. Then the gun- 
wale is fixed on its seat, and the strips of wood to form the ribs or frame | 
of the boat are each fixed to the under side of the keel in their proper | 
places, and they are then successively bent down over the round longitu- 
dinal bars, and made fast to the gunwale. This mode of forming the frame 
by bending down the strips of wood to form the ribs over the round longi- 
tudinal bars may be carried on readily until arriving at the parts near to 
the stem and stern, where the ribs assume a double curve or $-torm; such 
parts must then, where requisite by the change of curve, be clamped on to 
the longitudinal round bars; or, if preferred, such stem and stern ribs 
may be sawn Out instead of being bent into form. The ribs, having thus 
been correctiy placcd, are ready to receive the planking or skin. In con- 
structing assembling forms fur very large boats it will be difficult to bend 
the longitudiual round bars sufficiently ; iu this case the patentee some- 
times cuts (hem rougtiy to form, and then bends them if necessary on their 
supports exactly to the shape required. 

1804. W. C. Pacs, Millwall, ** Preventing and removing the incrustations in 
marine and land steam boikrs.”—Lated 18th July, 1863. 

In performing this invention the inventor employs a solution prepared by 
heating together iu an iron pot creosote (or What 1s commonly cailed dead 
oil or oil of tar), or any vegetable, animal, or mineral oil, with chioride of 
ammonium, carbonate of soda, caustic soda or potash, or any soluble 
chloride or carbonate, The solution thus prepared is iu the proportion of 
avout sixteen ounces of creosote to one ounce of either of the alkalies 
mentioned, introduced into the boiler through the feed pipe or otherwise. 
About one pint Lo each horse power is sufficient for about eight weeks ; at 
the end of this time the boiler is biown off from the bottom, aud fresh solu- 
tion added ; after continuous working for some months, the only operation 
then necessary is to blow off the builer aud remove the sediment by hand.— 
Not proceeded with. 

1814, W. E. Gene, Wellington-street, Strand, London, * Inland navigation.” 
—A communwation.— Dated th July, 1863. 

This invenuion consists. es-entiaily, in the employment of pulleys placed 
in positions and at distances regulated by conveuience, but always above the 
water level of the .anal or stream, and as much as possible at points where 
the boats are to stop. They are worked by any suitavle fixed motor, 
usually a steam engine, Which gives motion to them either directly or by 
the aid of straps or bands and return pulleys, and an endless traction cable 
carried along by the pulleys above meutioued at a speed regulated by re- 
quirement, avd the current, if any, and which cavle is supported at 
intervals on pulleys, the furm of which may vary, but which is always sucti 
as to permit the painter or the rope fixed to any part of the endless cable, 
and uniting it with the boat, to pass withuut difficulty over their circum- 
ference. ‘he driving pulieys may be placed veruicaliy or horizontaily, and 
have plane or slightly conical groves, furnished with movable guides to 
regulate the winding of the cabie, and sniall pulleys to couduct the cable in 
suitable pr jections. These driving pulieys may have a continuous or an 
alteruate circular motion, — Not proceeded with, 


CLass 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Lressing Fabrics, §c. 
1737. J. LAMB and F. Tovey, Aidderminsier, ** Looms for weaving carpets.” 

—Lated luth July, 1863 

This mveution relates to that part of a loom for weaving Brussels and 
other similar carpets which is known as the creel or bobbin frame, and also 
to the we ghts used in giving tension to the yarn, wherevy a simple and 
More effectual mode of applying the desired tensivn to the yarn as it is 
Grawn off the bobbin is obtam:d. Accoiding to this invention the axis of 
each of the several bobbius rests in notches made in the longitudinal bars 
of the creel, the front part or side of such notches being considerably inclined 
from a vertical line in a direction downwards from the front part of the 
creel, the angle of this pa.t of the notch varying according to the angle at 
which the creel)s placed. Immediately behind each bobbin, and exteuding 
across the entire width of the creel, there is a transverse bar which the 
patentees prefer to incline siightly in the same direction as the inclined 
side of the noich, but not to se great an angle; or in p.ace uf a transverse 
bar, small side bars, ur ribs may be fitted to the sides of the longitudinal 
bars. The axes of the bobvin rests upon the inclined side of the notch, 
while the ends or flanges of the bobbin are pressed against the traverse bar, 
or the side bars or ribs behind, by the tendency which the bobbin has to 
de-cend by its own gravity, thereby producing friction. This fric.ion is, 
however, increased so sou as the weight suspended to the yarn descends 
below tue bobbin, as in that case the strain on the yarn tends to draw the 
bobbin downwards, and torce it by a wedge-like action against the friction 





bar or bars behind. When the weight is raised by the urawing off of the 
yarn, and the yarn Jeaves the bobbin horizontally or nearly so, then the 
friction is released, the bobbin having a tendency to raise up the incline on 
the notch, and thereby remove its ends from contact with the friction bar 
or bars. The inclined sides of the notches may be covered by a metal plate 
to prevent wear and present a smoother surface for the axis to work upon, 
and this plate may be made in one piece with a partition which separates 
the end of the a» is of one bobbin from its neighbour. The improved weights 
Which the patentees prefer to employ are made of a short length of wrought 
iron rod bent doubie, somewhat like the letter U, whereby they are more 
readily dropped on the yarn, and are not so liable to be accidentally broken 
as the cast iron weights hitherto employed. 
1801. R. Coun Old Broad-street, London, “ Winding, measuring, and 
sizetng sulk.”—A communication.—Duted 17th July, 1363. | 
This invention relates to certaim machinery and apparatus for transferring 
the raw silk of commerce, after it has passed through the operations of 
cleaning and winding, in certain fixed lengths of thread jupon cylindrical 
metal tubes or bobbins, which tubes are all of precisely the same weight, 
and of the same dimensions. When the desired lengths of silk thread— 
which the inventor proposes should be about five hundred metres—have 
been wound on to the Lobbins in the manner hereinafver described, the said 
»bbins are removed from the machine and replaced by others. The 
bobbins which have been removed are then weighed according to deniers, 
nt assorted according to the weight of si!k upon them into compartments. 
"e raw silk which is more or less irregular and uneven having been 
“Wound and cleaned, and the ends carefully tied together, is at once 
received by and wound as easily as possible upon large wooden bobbins 
eleven centimetres in diameter, and about thirteen and a-half centimetres 
in length ‘Pre quantity of siik wounu upon each of these bubbins is such 
a8 to suthee for iilling twenty of the abuve-named metal tubes or bubbins, 
each With five hundred metres of silk thread. A number of the wooden 
bobbins are fixed upon a shaft or spindle, and over each wooden bobbin a 
Metal tube or bobiin is placed guided in the usua) forked roiler bearings, 
sr a —— upon the wooden boobin. The end of the silk thread from each 
bobt *n bobbin is then wound a few times round the corresponding metal 
Ti, DIL, whereupon tue shaft with the woo.en bobbins is set in motion. 
ph wenge of tue woouen bobbin with the metal one will cause the latter 
tate rate ataspeed proportionate to its circumference, but in the opposiie 
. ton to that of the woodeu bobbin, and the silk thread will be wound 
*h to the metal bobbin in exactly the same measure as it is unwound from 
the wooden bovbin, unt.l a length of thread equal to five hundred metres 
metai bobbins, when a counter connected with the 
shaft will act upon a disengaging apparatus and stop the 








has been wound on to the 
wooden bobbin 
Whole machine. 


182. J. H. Jounson, Lincoln’s~inn-fields, London, “ Machine knitting 
veedles."—A communication.—Dated 17th July, 1863. 


his ‘nvention relates to an umproved form of machine knitting needle, 
y 








to a peculiar construction and arrang of h or 


joint, the said barrels moving in a vertical plane. 





apparatus for making machine knitting needles, whereby the several opera- 
tions of carrying the steel wire forward to the block, making the eye or 
depression, ‘* slubbing ” down the wire, and cutting off the length suitable 
for a needle, are all performed automatically. In the improved knitting 
needle a protuberance or thickened portion is formed on the straight stem 
before the barb is turned down, about midway between the point of the 
needie and the eye or depression, for the purpose of reudering the needle 
inflexible at the bend where the barb is turned down; the barb itself, and 
a portion of the shank, are elastic, and when the tip of the barb is depressed 
into the eye no flexure occurs at the thickened or enlarged part situate at 
the bend. By this construction of needles the risk of breakage when in u e 
is considerably reduced. In the improved machine for making machine 
knitting needles—either of the ordinary description or of the improved 
construction hereinbefore referred to—the steel wire which is contained 
upon a reel is first straightened by being drawn through a straightener, 
consi-ting of a short tube turning in bearings, and having at its central part 
a rectangular frame, across which extends a series of bars having hoijes in 
them (placed out of line with each other) fur the passage of the wire 
through them, which issues therefrom perfectly straight. The end of the 
wire, after being drawn through the straightener, is led to an eye-block, 
where a punch is brought down upon it by the action of a lever and cam, 
and depresses the eye. This punch remains in the eye while the lever and 
platform which carries the entire punching apparatus are siid laterally a 
given distance, according to the length of the needle required (the punch- 
ing cam being broad enough to allow of the lateral traverse of the punching 
lever along it), such lateral movement of wire through the straightener. A 
cylindrical grooved cam, acting upon a horizontally moving lever (the throw 
of which is adjustable according to the length of wire te be drawn through 
the straightener) gives motion to the sliding plate which carries the punch- 
ing apparatus, a link serving to connect such plate with the horizontally 
moving lever above referred to. The eye having been thus depressed, and 
the fresh length of wire drawn out, a concave or grooved burr or rotating 
file is gradually depressed on to the end of the wire by a cam and lever 
working vertically, the lever containing within it a rotating shaft, having 
the cutter on the end of it. By this means the end of the wire intended to 
form the barb is ** slubbed” down to a regular taper; or, if the cam be 
suitably shaped, the protruberance above referred to in the improved 
needle may be formed. A wiper now comes in contact witha horizontal sliding 
bar, which carries a cutter on its extremity, and by its forward motion the 
length of wire for the needle is cut off. The eye puncher is then elevated, 
and the partially formed needle is dropped into a receptacle in readiness for 
the finisher, who polishes it, and beuds the barb or hook to the required 
shape for use. 

1810. R. B. Brassry and J. HARGREAVES, Ashton-wnder-Lyne, “ Appa- 
ratus for sizeing and drying yarns aud Sabrics."—Dated 20th July, 
1863. 

These improvements are chiefly applicable to the machines for sizeing 
and drying yarn, known as flashers and tape machines, and they consist in 
dispensing with one of the usual drying cylinders, and in applying to the 
other drying cylinder a close fitting cover, which is in communication with 
a flue, in which a partial vacuum is formed by a fan or other suitable 
means. The yarn is guided to and from the drying cylinder in such wise 
that it passes nearly entirely around it, and the increased evaporation pro- 
duced by the partial vacuum in the cover causes the yarn to dry rapidly. 
When the improvements are applied to the drying of fabrics the cover, im 
which the partial vacuum is formed, is applied to one or more drying 
cylinders, around which the fabric passes, 

1811. T. KNowrs, Hulme, ‘* Machinery for opening, carding, and cleaning 
cotton, &c.”—Dated 2th July, 1863. 

These improvements are designed tor the purpose of providing the doffing 
roller, employed in machines for carding and cleaning waste, with mecha- 
nism forming a cap during the operation of doffing, thereby causing the 
waste, as it is stripped from the doffer, to be carried in one continuous 
length to the ordinary lap roller. The improved arrangement of mecha- 
nism may he described as foliows:— Underneath, and bedding against, the 
bottom doffing roller is a bar or rod, slightly hollowed or recessed, extend- 
ing the whole length of such roller from end to end, and being sustained or 
held in position by two levers, having their fulcra at, and bearing upon, the 
axis of the ordinary roller for actuating the lap, or other convenient place. 
These levers, at their extreme ends from the bar or rod, and on the oppo- 
site side of their fulcra, are supplied with weights or springs, for the 
purpose of firwly bedding the aforesaid bar or rod, through the medium of 
such levers, against the under surface of the bottom doffing roller, 
thereby keeping such roller clean, and free from extraneous matter.— Not 
proceeded with. 


CLass 4.—AGRICULTURE.—NongE. 





Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 





1803. A. CLARK, Lincoln's-inn-fields, London, ** Revolving shutters and 
blinds." —Duted 18th July, 1363. 

This in-ention relates, First, to the manufacture of revolving shutters in 
which, instead of the ordinary wood laths lapped one on the other, the 
patentee adopts a+eries of round rods, wiich are merely placed and held 
in close contact, and have no lap the one ou the other. To hold them 
together aud in the form of a shutter he mortises or puuches slits or holes 
through the centre of the round rods at intervals throughout their length, 
aud threads strips or bands of metal (spring or otherwise , or other material 
through such such slits, by which he draws and fixes the whole of the 
round rods close and firmly together, the connecting strips being secured at 
each end to the extreme rods or laths for that purpose. A shutter so made 
is sufficiently flexible to revolve or roll up as desired ; instead of the rods 
being round, they may be merely rounded at the points of contact the one 
with the other, and flat, or of other form, at the other parts of their surface. 
The Second part of the said invention relates to revolving sun blinds. These he 
makes of laths and threads, or connects them together very much in the 
manuer of wood lath revolving shutters ; but instead of forming the area of 
the surface of laths to make a solid surface, he disposes alternately with the 
laths small balis or spheres, or short cylinders, which keep the laths at 
certain determined distances apart, say three quarters of an inch ; these 
balls or cyiinde:s are disposed at intervals throughout the length of the 
laths, say every foot, and corresponding with the uniting tapes or bands of 
the laths. By this means an open lattice kind of surface will be presented, 
by which light and air will enter; but by reason of the thickness of the 
laths, and the inclination of the sun's rays to the blind, the rays will not 
enter. To prevent the rays entering, and to obtain as much light and air 
as possible, he makes the laths about the same thickness as the depth, and 
inclines their upper and lower edges in a direction contrary to the inclina- 
tion of the sun's rays, by rising the laths alternately with the balls or short 
cylinders as described, the whole may be strung and drawn tight on strips 
of metal or other material as hereinbefore stated with reference to shutters. 
The Third part of the invention relates to the application of pulleys of 
different diameters to the revolving or winding barrels of revolving shutters, 
with an endless band or chain so arranged that a differential motion is 
induced, whereby power is obtained to enable the easy winding up of a 
shutter or blind. The last part of the invention relates to machinery to be 
used in the manufacture of wood lath shutters, which consists of a punching 
apparatus for periorating the holes or slots through the laths, whereby they 
are threaded and held tugether. 





Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 


1782. H. Euutorr, Birmingham,\" Breech-loading fire-arms.""—Dated 16th 
July, 1563. 

This invention relates to breech-loading fire-arms, in which the breech 
ends of the barrels are opened and closed by the barrels turning upon a 
In opening the breech 
ends for charging, the said breech ends are raised from the face of the break 
off, and the muzzle ends depressed. In closing the breech for firing, the 
muzzie ends are raised, the breech ends being brought against the break- 
off. The barrels are fixed in this position during firing. The invention 
consists of the improvements hereinafter described in locking or fixing the 
barrels, so as to hold their breech ends firmly against the ends of the break- 
off during discharge, and in unlocking the said barrels so as to expo-e their 
open breech ends for charging. The barrels turn upon a joint on the body 
of the gun in the usual manner. At the back of the break off is a vertical 
lever turning ¢n an axis in the lower part of the body. The upper end of 
the said lever is hvoked or curved, and passes through a hole in the break- 
off and engages in a hole under the top rib and between the barrels. The 
lower end of the said lever projects below the body, and in front of the 
trigger guard, with which it is nearly in contact. The upper end of the 
said lever is pressed forcibly towards the ends of the barrels by a strong 
spring in the head of the gun. Where the barrelsare in the proper position 
for tirmg, the hooked or carved upper end of the lever engages in the hole 
under the top rib, aud holds down the barrels firmiy during firing. After 
firing the lower end of the lever is pressed from the trigger guard by the 
thumb, when the upper end of the lever withdraws the hooked or curved 
end from the hole under the top rib, and the breech ends of the barrels can 
be lifted from the break-off. In shutting down the barrels, the hooked or 
curved end of the lever is pressed back until the hole under the top rib is 
brought opposite the hooked or curved end, when the said hooked or 
curved end is forced into said hole by a spring at the back of the lever, and 
the barrels are then locked in their place. 





1805. E. Hotsorow, Buckingham-street, and J. Parker, Houghton-street, 
Clare-market, London, ‘‘ Construction of sights for fire-arms.”— Dated 18th 
July, 1863, 

For the purposes of this invention sights are by preference formed with a 
vertical slot, a graduated scale, and a notched slide, similar to those in 
ge’ eral use, carried by a joiut on the barrel of the gun, rifle, or other fire- 
arm, so as to fold down out of the way when out of use. It is well known 
that, in taking aim, many marksmen fail in holding the piece correctly, 
and these improvements consist in applying a plumb line, or penduium line, 
or pendulum, to the sights of fire-arms, so as to determine the correct 
position of the sight, and, consequently, of the piece when the aim is taken. 
To the upper part of the sight a weighted arm or bar is suspended, 80 as to 
move freely on its axis, and in this arm or bar the inventor prefers to form 
a slot to correspond with the slot in the sight; so that, unless the pa is 
held with the sight in a vertical or nearly vertical position (or so that the 
sight does not lean over either to the right or left), the slot in the suspended 
arm will not range correctly with the slot in the sight, and the object 
aimed at cannot be seen ; but directly the two slots correspond in the line 
of sight, then the object can be seen, and a correct aim may be taken.— 
Not proceeded with. 





Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

1786. G. Rano, Stoneham, Hants, “* Apparatus for boiling and cooking.”— 

Dated 16th July, 1863. 

In carrying out this invention the patentee employs as a means of 
generating heat for boiling and cooking any of the oils in ordinary use for 
illuminating purposes, such as petroleum, paraffin, or other mineral oil, 
or the animal or vegetable oils, or any of the hydro-carbons, such as 
naphtha or camphine. He uses flat wicks in corresponding holders fixed 
at the lower part of the apparatus, and set in suitable receivers or oil 
holders, which may be raised or lowered by means of toothed gearing in 
order to heat the apparatus above them to the desired temperature. 

1793. A. J. Sepiuy, Regent-street, London, “ Canopies of bedsteads of metal 
or wood, §c."" —-Dated 17th July, 1863. 

In constructing a canopy according to the principles of this invention a 
pin is attached by preference to the outside face of each of the head pillars 
of the bedstead or other article of furniture used to sit or recline upon, by 
preference about 38ft. Gin, from the top of such head pillars, and in French 
bedsteads to the slide piliars which are used to support a canopy, and to 
these pins is or are attached a pin jointed one or more movable bracket 
levers or arms projecting forwards and upwards, at the same time on a level 
with or above or below the top of the head piliars of the bedstead. To the 
upper ends of these- bracket levers or arms is suitably attached a cross or 
rectangular framing, to form the skeleton frame of the canopy, and on the 
top or near to it of the head pillars is attached a roiler, similar to a blind 
roller, with a pulley or sheave attached at one or both ends. If, therefore, 
the head cloth of suitable size and favric for the canopy before described be 
attached by one end to the framing before described, and the other end be 
fastened to the rvller befure described, then, by attaching a cord to the 
cross or rectangular framing, and winding it one or more times round the 
puiley of the roller above described, by puliing this cord by the end depend- 
inz from the pulley the head cloth will be wound round the roller, and the 
canopy will be drawn back, if desired, as far as the head pillars, and can be 
fixed there, or at auy desired distance from the head piliars, by means of 
hooks or studs for fastening the cord of a suitable description ; and, further, 
to prevent the curtains of the bedstead trom forming an unwieldy bulk 
when the canopy is drawa back to the head pillars, these are retamed in 
good position by means of the cord above described, the rings attached to 
the curtains beimg run on this cord in the space intermediate between the 
cross framing before described and the pillars of the bedstead. Therefore, 
as the cord is pulled or loosed, sv the canopy can be let forward from the 
head pillars, or urawn back towards them, to the distance desired, and 
there fixed.—Not proceeded with. 








Ciass 8.—CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, Fuel 


and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 

Glass, Pottery, Cements, Paint, Paper, Manures, §e. 

1789. B. Lampert, Lothian-road, Camberwell-new-road, Surrey, ‘‘ Prepara- 
tion of waste paper in order to its being again used wi the manufacture of 
paper. ’—Dated Lith July, 1863. 

For we purposes of this invention the waste paper is passed through a 
duster to remove che loose dust, and 1s then softened either by hot water or 
by steam, and then broken iuto haif stutf in the ordinary rag engine. 
Avcording to this invention the half-stuff is first boiled in an alkaline ley 
either under pressure or otherwise (caustic by preference, and of a specific 
gravity, say of 1004, water being 1 000) for about four hours, but the time 
may be shortened or prolonged according vo the character of the half-stuff. 
If necessary, the half-svuff is then macerated for about twelve hours in the 
alkaline liquor, and then drained and washed in an ordinary rag engine. 
Or if boiled in a rag eng-ne the half-stuff should be beat in the hquid 
during the boiling. in the case of very rough svnff, with an admixture of 
coarse straw, it may be desirable tu buil under high pressure, for the 
purpose of reducing any silicious matter, The haif-stuff having been boiled 
aud washed in and next steeped in an acid bath, sulphuric acid or oxalic acid 
is preferred. Lf the former acid be used, then at a specific gravity of about 
1001, and if the latter acid ve employed, thea at a specific gravity of about 
100:°2 The duration of time in this bath depends on the quality of the stuff, 
Tne acid is next for the most part separaved, which may be conveniently 
done by pressure, a quantity of the acid being allowed w remain to aid in 
the process of bleaching. The half-stutf when ready is next steeped in a 
solution of the best commercial chloride of lime, specifie gravity of about 
1002°5, when it is allowed to remain until the proper colour is obtained. 
Atcer bleaching, the half-stuff is removed in the ordiuary way, either into 
an intermediate or beating engine direct, and prepared for the paper 
machine, 

1800. G. F. Witson, and G. Payne, Battersea, Surrey, “* Manufacture of 
soap.” ~ Dated 17th July, 1863. 

This invention consists in the manufacture of soaps, by combining caustic 
alkalies with acid, fatty, or oily matters at high temperatures, accompanied 
by mechanical stirring. The temperature is preferred to be about $20 deg. 
Fah., and although various acid, fatty, or vily matters may be used, it is 
preferred to employ those obtained by what is known as the water saponi- 
fication process, or those produced when only a small quantity of sulphuric 
acid has been used in their manufacture. 








CLass 9—ELECTRICITY.—None. 





Crass 10.—MISCELLANEOUS. 
Including all Patents not found uuder the preceding heads 


1618. J. Cuarrenton, Highbury, near London, ** Improvements in lining iron 
and other tubes and holiow vesse’s and in manufacturing corrugated 
tubes of plastic materi :ls.”— Dated 27th June, 1863 

This inventiou consists, First, in liuing tubes and hollow vessels, whether 
of iron or other metal or material, with lead or other soft metal or alloy, or 
with gutta percha or other material or composition capable of being 
rendered plastic by the application of heat, and in forcing the lining into 
intimate contact with the interior surface of the tube or vessel to be lined 
by means of internal pressure. This invention consists, Secondly, in manu- 
facturing corrugated tubes of gutta percha, and other like plastic material, 
by placing in a suitably formed mould a length of tube of gutta-percha, &., 
heating the whole by hot water (which renders the tube plastic), and then 
forcing water through the tube, whereby the tube, when cold, retains the 
form of the interior of the mould. 

1619. G. Davixs, Serle-street, London, “ Cork cutting machine.” — Dated 20th 
June, 1863. 

This invention cannot be described without reference to the drawings. 

1622. L. E. Hicks, New York, “ lakstands.”—Dated Wih May, 1863. 

In carrying out this invention the inventor makes use of a reservoir of 


| glass or other material, the upper portion of which is nearly flat with a hole 


| air out of the reservoir, and the ink finds its level. 


in the centre. An elastic diaphragm rests on the upper portion, and is 
confined around by the edges of a hollow metal cap, rising over the inkstand, 
through the middle of which the pipe of the ink-bowl passes, and sets 
within an india-rabber cylinder that is fixed to the centre of the aforesaid 
diaphragm ; thence the said pipe passes down into the ink in the reservoir, 
terminating with a piece of elastic tube with holes through the sides near 
theend. A lever within the metal cup, with a fork at one end, takes a 
thimble round the rubber cylinder, and « key at the other end of the lever, 
when pressed upon, causes the lever to lift the bowl, tube, rubber cylinder, 
and thimble, extend the elastic diaphragm, and draw air into the inkstand ; 
and the construction of the diaphragm, when the pressure is relieved, 
causes the air to force the ink back into the bowl. A small tube of rubber, 
formed with an opening through the said diaphragm, when lifted, lets the 
i This tube forms an air 





} valve, and is ordinarily kept closed air tight by a spring around the tube 


acting between the metal cup and the surface of the diaphragm.—WNot pro- 

ceeded with, 

1625. J. G. Jennies, Palace-road, Lambeth, and M.L. J. Lavarer, Bath- 
street, Newgate-strect, London, ** Stoppers, lids, and covers, for jars, 
bottles, &c.”—Dated 30th June, 1863. . : 

In constructing stoppers for bottles according to this invention the 
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patentees form them in such manner that, after the stopper has been intro- 

duced into the mouth of a bottle, the stopper may—by air or other fluid 

being forced into it—be expanded and caused to fit accurately within the 
mouth of the bottle. This they by preference do in the following manner : 

—The portion of the stopper that enters the mouth of the bottle is of 

vulcanised india-rubber, is formed hollow, and is closed at the bottom ; the 

upper portion of the tube that does not enter the bottle is enlarged so as 

to form a head to the stopper, and passing across this enlarged head is a 

disc of metal, so that the hollow space within the tube is completely 

enclosed. Through the disc a hole, by preference a conical one, is formed, 
in which a valve fits, and is capable of opening inwards; the valve is of 
vulcanised india-rubber, and is kept in its place within the hole by its being 
carried by a thin strip or disc, also of vulcanised india-rubber. Above the 
disc is a hollow ball, and through the top of this ball a small hole is formed, 

1623. F. J. Dueaan, Bristol, ‘ Connecting lamps, chimneys, and other 
glasses or shades with the burners of lamps.” —Dated 30th June, 1863. 

According to this invention a metal flange or collar is attached by suitable 
means to the bottom of the chimney or other glass or shade, such flange or 
collar being constructed with notches therein, or having constructed thereon 
or attached thereto studs or projections. Instead of such notches, studs, or 
projections being constructed in, on, or attached to such flange or collar, 
the chimney or other glass or shade itself may be made with a flange at the 
bottom or lower part thereof, the notches, or studs, or projections, being 
formed therein or thereon. The burner is constructed or furnished with a 
collar or ring on the top thereof, the same having notches therein, or studs 
or projections thereon, corresponding to the notches, studs, or projections 
in or upon the collar or flange attached to the chimney or other ylass or 
shade, or found in or upon the same. Upon applying the notches, studs, 
or projections in or on the chimney or other glass or shade, or the flange or 
collar attached thereto, to the corresponding studs or notches upon the 
collar or ring at the top of the burner, and giving the same a simple rotary 
movement, the chimney or other glass or shade is securely connected with 
the burner.—WNot proceeded with. 

1626. J. Simpson, Darlaston, “ Iron hurdles and sencing.”—Dated 30th June, 
1863. 

This invention consists in rolling iron, say, round, or other convenient 
sectional form, and having one or more fins or ridges formed along the same 
in the process of rolling, and punching or pressing a hole through the ver- 
tical standards of fencing. The inventor purposes making the holes in the 
outer ends of the hurdles of the general form of the rolled iron without the 
fin or fins, so that, on removing that portion from the rail, a shoulder will 
be formed to hold the standard, while the ends of the rail are rivetted over, 
and the intermediate vertical standards are punched with holes of the exact 
sectional form of the iron with the fin or fins, and by removing the fin or 
fins at the part where the intermediate standards come, the rails have only 
to be turned around, when they wiil be fixed in position.—Not proceeded 
with. 

1629. C. H. GARDNER, West Harding-street, Fetter-lane, London, “ Litho- 
graphic und zncographic presses.” — Dated 30th June, 1863. 

This invention relates to lithographic and zincographic presses, and has, 
First, for its oliject to propel the carriage for the first portion of its travel, 
that is to say, to the scraper. For this purpose the shaft on which the 
lever or handic is mounted carries a cam, which, when the lever is partially 
turned, and its shaft thereby moved partly round, brings a horizontal bar 
against a whee! on the driving shaft, which wheel grips or exerts friction on 
the bar, and tius propels it, and, as the bar has a bent end, which 
bears against the carriage, is thereby moved to the scraper. The bar has 
also a thin part, aud when this part comes under the wheel, the bar clears 
the wheel, and cvases to be moved thereby. The Second object is to throw 
the roller into and out of gear with the driving shaft. For this purpose 
the driving shaft is made capable of being shifted to and fro longitudinally 
in its bearings, when worked as hereinafter described ; it has a pinion loose 
upon one end of it. When the lever is fully depressed, and turns its shaft, 
it causes a crank or bracket thereon to engage and move a horizontal bar— 
called by the patentee a working bar—which, when thus moved, works a 
lever, which pushes the driving shaft longitudinally, and causes it to engage 
the pinion, which, being thus forced to turn with the shaft, and being in 
gear with a toothed wheel on the roller axis, thereby works the roller. 
When the carriage nearly reaches the end of its travel in this direction, it 
abuts against a movable piece—which the patentee calls a shifting stop— 
and drives it back ; this stop moves with it a horizontal bar—which he calls 
a shifting bar; a pin or projection on this bar lifts the end of the horizontal 
bar— which he calls the working bar—free of the crank or bracket, where- 
upon the lever allows the driving shaft to be forced back to its previous 
position by a spring, and to disengage itself from the pinion, which, there- 
upon, ceases to drive the roller axis. Thirdly, to raise the handle by power 
instead of by hand, the driving shaft carries a barre! loose on it ; on this 
barre! is a chain or piece of gut, or like flexible material, which passes over 
guide pulleys, and has its other end attached to a lever or rod connected 
with a collar on the lever shaft, that is to say, the cam shaft, on which the 
handle or Jever is mounted. When the shifting bar is driven back, as before 
described, to throw the driving shaft out of gear with the pinion, it throws 
that shaft into gear with the barrel, by means of a right angled piece on 
the shifting bar, that is to say, this piece moves the barrel, so as to bring a 
pin or stud thereon against a pin or stud on the driving shaft, whereupon 
the barrel will turn with the shaft, and wind up the chain or its equivalent, 
and will thereby move the lever or rod attached to it, turn the lever shaft, 
or cam shaft, and raise the handle or lever thereon. When the carriage 
commences its return travel, and releases the shifting stop, the latter is 
restored to its original position by a spring. The stop and bar may be 
adjusted by set screws, to suit various lengths of carriage or travel. The 
return travel of the carriage may be effecud by a weight, attached to it by 
a cord orchain passing over a pulley ; this weight is drawn up while the 
carriage is being propelled by the engine; but when it is thrown out of 
gear therewith, the weight descends, and moves the carriage to its first 
position, 

1630. A. Sitvester, Clapham-road, London, *‘ Apparatus to Le used in 
the exhibition of dramatic and other like performances."—Dated 30th 
June, 1863, 

Heretofore, when apparatus has been used combined according to an 
invention described in the provisional specification of H. Dircks and J. H, 
Pepper, dated 5th February, 1863, No, 326, for exhibiting phantom images 
with living actors, on a stage or floor, suitably arranged for the purpose, 
the phantom images have not been so erect and perfect as may be desired. 
Now, these improvements consist in combining with the apparatus hereto- 
fore employed an inclined looking glass, by the use of which, the phantom 
figure, produced, in other respects, as heretofore, by means of an unsilvered 
reflecting glass, and a strony artificial light thrown on the object of which 


a spectre is to be represented, will be rendered more erect and perfect than | 


has hitherto been the case. 
1631. 8. Conk, Mosely, i orcestershire, “Clasps or fastenings for securing 
brooches, de.”""— Dated 30th June, 1863. 
This invention cannot be described without reference to the drawings. 
1634. T. ALLISTON, Euston-road, and R. Swirt, HMardy-terrace, Hounslow, 
“ Manvsactw ing metallic joints for bedsteads.”—Dated Ist July, 1863. 
This invention relates chicfly to the mode of, and apparatus for, manu- 
facturing or casting what are known as “ corner joints” of bedsteads, which 
serve to connect together the side and end pieces of the frame of the bed- 
stead to which the laths or sacking for the reception of the bedding are 
attached. These joints consist of a hollow box (which may be of a circular 
or other form, according to the fancy of the manufacturer) attached to the 
lower part of the pillar or leg of the bedstead, such boxes being provided 
with vertical slots or mortises set at right avgles to each other, into which 


the vertical sides of the end and side pieces (which are made of angle iron) | 


are dropped, their horizontal sides overlapping each other at the ends, and 
having holes in their extremities, through which passes a screw pin standing 
up inside the box. When these pieces have been thus drop} ed on to the 


screw pin, at right angles to each other, the upper half of the pillar (which | 


is provided at its lower extremity with a female screw for the purpose) is 


screwed down over them, thus constituting a firm and secure joint.—Not | 


proceeded with, 
1635. W. SNELL, Clement’s-inn, Strand, 
A communwation.— Dated 1st July, 1863. 
This invention consists in the fabrication of a material or substance called 


elastic fibrine (or * Gouune indéchirable”), composed of gutta-percha, new | 


or waste caoutchouc, or any other kind of elastic gummy matter, mixed 
with hair, wool, fur, flax, hemp, cotton, or other fibrous matter impervious 
to moisture, in various proportions, and to be moulded or fashioned into 
various forms, and applied to divers uses, such as covering of floors in 
place of kamptulicon, or other s.milar fabrics, for submerged telegraphic 
cables, in the manufacture of boots and shoes, and for many other purposes 
in which resis‘ance to moisture and changes of temperature, elasticity, 
durability, cheapness, and facility of renovation are considerations.—Not 
proceeded with. 


1639. J. H. Jounxsox, Lincoln’s-iniyielis, London, “ Coating or covering | 
l —A communication,—Dated 1st July, | ‘ 
| news for the friends of progress, for all who have at heart the 


metal sheets with metals or alloys. 


This invention relates to a mode or method of, and apparatus for, 
applying a coating of tin, zinc, lead, or other metal or alloy, in a state of 
fusion, to sheets of iron or copper, whereby the operation is conducted in a 
more effective, economical, and expeditious manner than heretofore, and 
fn the necessity for manual labour in the finishing of such coated 
plates. 
other suitable vessel, placed over a furnace, and containing the tin or other 
coating metal to be applied, in a state of fusion. Near one end of this 
vessel is situate a pair of metal rollers, rotating iu suitable bearings, one of 
such rollers being held in contact with the otber by the pressure of a 
weighted lever or otherwise, the pressure being varied according to the 
thickness of coating to be applieu. The level of the molten metal in the 
vessel should coincide with the point of contact between the rollers. A 
transverse smaller vessel or reservoir is placed in the former one, dividing 








London, ** Waterproof material."— | 


According to this invention, it is proposed to employ a cast iron, or | 


the same into two compartments, and this small reservoir serves to con- 
tain an extra supply of metal, from which the main one is to be occasionally 
replenished. A guiding plate inside the main vessel, and extending under- 
neath the smaller reservoir (which does not reach to the bottom of the main 
vessel) serves to guide or direct the plates to be coated to the rollers. In 
order to assist, and render more perfect the process of tinning, a layer of 
chioride of zinc is floated upon the surface of the tin in the fore part of the 
vessel, and, to prevent oxidation, resin or fatty matter is floated upon the 
tin in the after part of the vessel. As the plate passes through the rollers 
(which are rotated either by power or by manual labour) it takes up a thin 
film of the tin or other metal or alloy in the melting vessel, and this film is 
evenly spread over its entire surface by the pressure of the rollers, the 
surface remaining perfectly bright and polished after it leaves the bath of 
molten metal. 


1640. J. and J. S. Harvey, Northumberland, ‘* Machinery for cutting 
tobacco into cakes suitable for the press.””—Dated 1st July, 1863. 

In carrying out this invention the patentees employ a cast iron trough or 
box divided into spaces suitable to the size of the cakes. At each division 
recesses are made in the sides through which a knife works, and pieces of 
hard wood are placed or inserted at the bottom of the trough to receive 
the edge of the knife after it has cut through the tobacco. On the pro- 
jected ledge of the trough, a dovetailed guide is cast, running the entire 
length of the trough on which the hinge-piece or fulcrum of the knife 
lever slides from one division to another, a small catch being arranged to 
hold it at each position for cutting. The knife is bolted to the lever, and is 
worked by a long handle, so as to obtain great power. The leaf tobacco 
being arranged in the trough with the stalks all lying in one direction 
lengthwise, the lever is brought into action successively at each of the 
divisions, and the tobacco is cut clean and fair into cakes of the proper size 
for the press, Or the trough may slide under the knife hinged on a fixed 
bracket. 

1642. H. Hutcninson, Paris, ‘* Boots and shoes.” —Dated 1st July, 1863. 

In manufacturing boots and shoes according to this invention the uppers 
are to be made from india-rubber or gutta-percha, or india-rubber and 
gutta-percha combined. They are to be attached to soles of leather alone, 
or leather and india-rubber combined, or leather, india-rubber, and wood 
combined, or either two of the above articles combined together or separate. 
They are to be attached to the uppers by nailing or sewing, or the attach- 
ment may be made by both processes. The above combination is intended 
only for the outside soles ; the inner soles may be of leather, india-rubber, 
or any convenient materials. To an upper of leather or cloth a sole of 
india-rubber may be fixed by nails or screws or by sewing. The abo ve 
combined soles may be applied to any kind of leather or cloth, or other 
substance used for shoes. 

1645. J. J. Sumpiock, Vincent-street, Westminster, ** Wet gas meters.”"— 
Dated 2nd July, 1863. 

In erder that a wet gas meter may be made to register correctly, by keep- 
ing the water in the case at an uniform level, the patentee places in the 
interior of the case of the meter a box, containing the quantity of water 
necessary to compensate for loss by evaporation or otherwise. By means of 
this arrangement the “ater is maintained at one determined level, and the 
registration of the gas passirg through will be thus found to be at all times 
correct. Upon the under side of the water box is fixed a pipe, closed at the 
bottom, having, in any convenient part, a small hole or or fice, the size of 
which is regulated so as to pass the required quantity of water. A second 
and smaller pipe, open at both ends, and having communication with the 
exterior of the case, is made to pass through the box, and is enclosed in, 
and descends to, within a short distance of the bottom of the larger pipe. 
At the highest part of the box an opening is formed by means of a pipe, or 
it may be a partition in the box. This pipe or partition forms a communica- 
tion between the interior of the box and the meter, the bottom opening of 
the partition or pipe being cnt off to the required level of the water in the 
meter. When the water in the case falls below its proper level, the open- 
ing at the bottom of the water box communicating with the interior becomes 

led, and. quently, the gas in the meter passes through the open- 
ing into the box, displacing the quantity of water required to bring the 
water level to its proper height, when the opening in the pipe or partition 
will be closed, preventing the further entrance of the gas into the box. 

1646. R. A. BrRooMaN, Fleet-street, London, “ Compositions for protecting 
metals and metallic articles from oxidation, and for coating slate, bricks, 
pottery, and ceramic ware."—A communication. — Dated 2nd July, 1863. 

This invention consists in combining various solvents with a crystal base, 
and in the addition of colouring matters, whereby a product is obtained 
which preserves from oxidation cast and wrought iron, and other metals, 
solidifies them, and preserves their natural tint, or imparts to them any 
colour or varied shade. 

1658. H. Tuomas, Birmingham, ‘‘ €Candlesticks.”— Dated 3rd July, 1863. 

This invention consists in adapting the sockets of candlesticks to receive 
and retain various sizes of candles without cutting or packing. With this 
view the inventor makes the socket in two parts, dividing it vertically its 
entire length; the stem is also similarly divided, and the two parts of it 
connected by a rivet joint; below this joint the parts open out into a bow 
form, in which bow is placed a spring distending the bow, and, conse- 
quently, keeping the two parts of the socket closely up to the candle.— 
Not proceeded with, 








SronrHouse AND NattswortH Ramway.—The first sod of this 
railway was turned last week. The live is intended to be a branch 
of the Midland system, though promoted by an independent com- 
pany; but it is impossible to believe that it will not ere long be 
extended to Chippenham, and thus form a great trunk communica- 
tion from Liverpool and Gloucester to Southampton and the whole 
of the south and west of England. As a mere branch line, how- 
ever, its construction is of incalculable importance to the district 
which it is intended to serve, and, to show the interest felt in the 
project, it was determined to obtain the assistance of Mr. Horsman, 
M.P., to turn the first sod. The line, so far as we (Gloucester 
Chronicle) were able to ascertain its course, will be carried from 
Nailsworth along the face of the hill overlooked by Amberley; it 
will then cross the turnpike road near the bridge under which the 
Nailsworth stream passes, be carried thence on the western side of 
the Nailsworth valley by Woodchester, and thence to the Stonehouse 
station of the Midland Railway. thus giving direct accommodation 
to Nailsworth, Woodchester, King Stanley, and Stonehouse, and 


| increased travelling facilities to Avening, Minchinhampton, Horsley, 


and other parishes ; the line will be nearly six miles in length, the 
estimated cost is £60,000, and it will probably be opened in eighteen 
months. 


Foreign AND Cotontan Jorrinas.—A letter from La Rochelle 
contains some details relative to a submarine boat, the Plongeur. 
She dves not draw more than 8ft. of water, her engine is of 80-herse 
power, steam is replaced by compressed air, and her crew of twelve 
men are completely protected from all danger. The Plongeur is 
intended to be a formidable engine of destruction. Her spur is 
formed like a tube, and an incendiary shell may be placed in it. 
Should an enemy’s fleet be at anchor, the Plongeur will drive her 
spur into the nearest ship and then retreat, unrolling at the same 
time a metallic wire. When at a safe distance an electric 
spark will cause a great explosion, the enemy's ship being blown 
up. It is understood that her Majesty’s Government have granted 
the commission of a right of way through British Columbia for an 
electric telegraph, to connect the existing United States lines with 
those to be extended from Russia across Behring’s Straits, a com- 
mission for the latter portion of this world-girdle telegraph having 


| previously been given by the Russian Government to Mr. Callins, 


an American citizen. By the completion of these lines communica- 
tion between this country and America will be established, without 
encountering the risks of a submarine cable across the Atlantic. 
The report of the Intercolonial Steam Packet Company, presented 


| yesterday, recommended the creation of 37,500 new £10 shares. to 


provide for the service between Panama and New Zealand, for which 
the company have just contracted. It is also proposed to alter 
the name of the company to the Panama, New Zealand, and 


| Australian Royal Mail Company.—The engineers of the Great 


Southern Railway of the Argentine Republic have arrived at 
Buenos Ayres. ‘The Buenos Ayres 7ribune says :—‘* We have grand 


interest, presperity, and greatness of our beloved land. On board 
the packet have arrived the engineers in charge of the work for the 
Southern Railway. These gentlemen are Mr. Rumball, Mr. Hum- 
phreys, Mr. Hanson, Mr. Edward Medlicott, jun., and Mr. Craufurd, 
engineer and agent forthe contractors. They were accompanied 
by Mr. Watel and several other engineers. The packet brought not 
only the spade and barrow (both admirable specimens of art) for 
the day of inauguration, but also fifty packages of engineering 
instruments, the property of the gentlemen to whom we have 
alluded. The remainder will come by the next packet. A great 
quantity of material for the construction of the line is on its way 
from England and the United States.” 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Os ’CuANce IN Brawincuam AnD Wotvernampron: Less Languor 
More Orders Afloat—Wuat 1s A Ton or Iron?—Tue Son op 
G. B. Tuorneycrorr Hich Suerirr ror Strarrorpsurre — An 
JRONMASTER AND THE French ActT—Coat Trapve: Good Demand: 
Effects of High Price of Coal on Pottery Manufactures—Coutiers 
to Wirnpraw THEIR Notices ror A Rise or Waces—Cnarter- 
MASTERS’ DeFENCE AND Protection Associations: Remarks on the 
Working of the Societies: Written Characters to be required with all 
Miners—Mitiuen’s Union: Rapid Growth—Harpvware Traps: 
Locks for the Palace of the Pasha of Equpt—Fa.t wx Correr— 
Foretgn Tarirrs oN HarpWARES—EXTENSIVE FAtLure IN THE 
Merat Trave: Effect of the Fall in Scotch Pigs—Pinwincnam 
Cana Company: Two Millions Sterling spent for the good of the 
District: The Dispute with the Birmingham People: A Good De- 
Jence—Brewincuam Wacon Company: Reduction in the Dividend : 
Remarks at the Meeting—Patent SHarr Company: Great Re- 
joicings—MeteoroLoGicaL Reports: Their assistance in the Safe 
Working of Mines here—TerrisLe Borer Expiosion ar an JRON 
Works: Nine Persons Killed and Fourteen Wounded. 


Yesterpay (Thursday) in Birmingham, and on the dav before in 
Wolverhampton, it was reported that there is less languor in the 
trade now than has been the case for two or three weeks past. 
Indeed, at those two meetings there was some approach towards a 
state of animation. Most makers reported that there was an 
increasing number of inquiries afloat, chiefly for export in the con- 
dition of finished iron, or iron roofing or girders. The markets 
from which the demand is now chiefly arriving are Federal America 
and India. Such of the specifications as are coming to hand through 
agents seem to have been held back as long as possible, for their 
immediate execution is pressingly urged. By keeping them back 
agents have obtained a little advantage, but"not so much as had been 
looked for. Some makers continue to accept from 53. to 10s. under 
list prices for denominations in which they are short of orders. 
Nearly all the works are fully employed throughout, and prices 
are not, therefore, expected to give way, so far as the “list” is 
concerned; they are expected to be firm at the Preliminary 
Meeting. Exceptional sales only are taking place in pigs. 

The East India Company are now advertising for tenders for the 
supply of best plate, angle, and T iron, the proposals to be left at 
the East India House before Monday next. 

The question of the weight at which iron is to be carried and 
charged for has drawn forth the following remarks from a trader in 
this district: —“‘ There are now in the South Staffordshire and other 
districts great complaints about the determination of the railway 
companies not to carry pig iron at long weight (2,2401b.), as has 
been hitherto the custom. I don’t seethat they are very wrong, and 
it seems to me that now is the time for all pig iron makers to sell at the 
short weight of 2.240 1b. Itcan make no possible difference to the pur- 
chaser, for he will buy his iron at a pro ratd less price, and would 
be a great inconvenience to all parties. LI hear of varties buying 
Scotch pig at the legal weight 2,240 Ib. and then again selling them 
at the long weight of 2,240 1b. This seems an anomaly, and ought 
now that the railway companies have taken the initiative to cease. 
Scotch pigs are sold short weight, so are Middlesborough. Wh 
should not hematites, North Wales, Shropshire, North and Sout 
Staffordshire do the same? Would it not be answerable for 
some large firm to call a meeting of pig-iron makers, and determine 
what course to pursue? Tke meeting ought to be held before 
quarter day. ; 

Again the Privy Council have done honour to the iron trade of 
South Staffordshire. For the fourth time a high sheriff for the 
county has been selected from their number. On Tuesday 
her Majesty appointed Capt. Thorneycroft, of the firm of 
G. B. Thorneycroft and Co, and son of the founder 
of the firm, to be high sheriff this year in the room of 
Mr. George Briscoe, of Lichfield, whose delicate state of 
health prevents him from acting. Captain Thorneycroft’s name has 
been on the list of proposed high sheriffs two years ; and so soon as 
it was known that Mr. Briscoe would rather not be appointed, Cap- 
tain Thorneycroft received official! intimation from Whitehall that it 
was likely that the Queen would select him. The otber three iron- 
masters who have filled the honourable office are the late Mr. Barker, 
Mr. Philip Williams (the present chairman of the iron trade), and 
Mr. Bagnal, the high sheriff of last year. As Mr. G. B. Thorney- 
croft’s premature death prevented his elevation to the shrievalty the 
appointment of his son is more than usually gratifying, for, although 
the captain is very and deservedly popular, it cannot but be felt that 
his new distinction is thus early in life due in part to his being the 
representative of the founder of his family. ; 

r. Henry Bickerton Whitehouse, ironmaster, proprietor of the 
Prior Field Colliery, was charged, on Friday, with paying Jose h 
Fisher, one of his cinder fillers, partly in trucks. The case for the 
prosecution was that the complainant received a pay note, which 
his wife took to what she conceived to be the “tommy” shop of 
the firm, not far from the furnaces, and received a part only of the 
amount in money, and the rest in goods. _The defence was that the 
shop, although kept by Mr. Il. B. Whitehouse, jun., who has a 
share in an ironworks in Derbyshire, yet was not at all connected 
with the firm in Staffordshire. The stipendiary, after saying 
that he believed it was a collusion, adjourued the case until the 
16th of March, for Messrs. Whitehouse, father and son, to appear, 
and also Mr. Carmi Rollason, the cashier to the defendant, who, 
Mr. Whitehouse said, would have paid the whole amount of the notes in 
cash if they had been presented to him, for they were made out to 
him, and to him ought to have been presented. ; : 

Of the coal trade we have to report that, notwithstanding the 
high rates demanded for coal, stocks continue low, and almost all 
that is raised meets with an active sale. This is attributable in * 
great measure to the continued cold weather. As the spring ad- 
vances there is no question but the demand will be considerably 
lessened, as far as the requirements for household purposes are con- 
cerned; but for the various works there is every probability of a 
considerable supply being wanted. The colliers and ironstone 
workmen west of Dudley are free from the disputes which are dis- 
turbing those on the east side, and are well content with the rate 
of wages they are realising. Thick coal colliers are receiving = 
per day, and thin-mine men 3s. 6d. per day ; white ironstone an¢ 
gubbin are firm at our last quotations. 

The increase in the price of coals is , 
cost of many manufactured articles. The earthenware manufac- 
turers of Longton have, during the week, decided to increase ad 
prices of their goods from 5 to 1v per cent., in consequence of the 
advance of coal and other materials. The lustre-ware manufac- 
turers are making arrangements for a similar increase of prices. 7 

The miners are not to persist in the notices for a rise of 3d. a nd 
in their wages, which, a fortnight ago, they gave so generally me “ 
thin-mine districts of South Staffordshire, at the instance of @ con- 
ference of their craft held at Dudley. Last Monday three pone, 7 
of operative colliers and stone getters were held in as ane A gah 
Staffordshire, called by circulars issued by otlicers of the ee A 
one of the meetings about 200 men were present. The speske 
counselled the withdrawal of the notices at present. The a 
put forth for this altered advice were that recently trade oad 
slackened considerably, and that it had been found that the mas _ 
possessed large stocks of minerals. Under these ciroametanons, - 
men, it was conceived, would be unable to obtain the rise wit - 
more difficulty than it was desirable should be experienced at = 
present stage of the union's history. By and by, however, ake 
thought the union would be stronger, and less difficulty wou - 
found in making their demand with success. In the scents a 
men were advised to watch the stocks in masters’ hands, an — 
prevent them from again accumulating. Where the men have = 
the impression that stocks are heavy we don't know. So — , 
experience goes, there are a few holders of the rich quality 


affecting more or less the 
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South Staffordshire stone who have large stocks of that description, 
put, with those exceptions, we feel pretty confident that stocks of 
stone were scarcely ever lower than they are at the present time ; and, 
in respect of coal, the consumption has been equal to the supply some 
time past. We do not, however, complain of the decision to which 
the union has come in this matter; but, on the contrary, praise it. 
Right or wrong in certain of their premises, the determination not 
to push matters to an extreme when they are doubtful of success is 
commendable ; but we cannot allow their statements to go unchal- 
lenged in a report in which we are expected to give our own views 
of the precise condition of the trade at the time at which we write. 

“ The South Staffordshire Chartermasters’ Benefit and Protection 
Association ” is the title of a society which has just been established 
in the Wolverhampton and Willenhall district. The title given to 
the association is sufficiently indicative of its objects. The union 
bids fair to be powerful, for, although only three meetings, and those 
of a semi-private nature, have been held, yet it numbers as many as 
200 members. The “ protection” sought is against the anticipated 
encroachments of the men, and not of the masters, for the leading 
masters approve the movement. One of the first resolutions passed 
prohibits any member of the association from taking a workman 
without a character upon a printed form, which also has been agreed 
upon by the committee. he document must show that the bearer 
is a man of good character, and that he is free to make another 
engagement. To prevent the men being at the mercy of any 
individual employer, it is provided that, in the event of a 
workman being unable to get the necessary certificate from 
the chartermaster by whom he was last employed, on applica- 
tion to the secretary of the association, he may procure a 
meeting of five members of the cummittee, who shall have power to 
investigate his case, and decide upon it. By the use of this cer- 
tificate it is thought that there will be avoided much of the discontent 
which it is alleged is spread among a pit’s company by a few men 
who, unused to domuch work themselves, go from pit to pit, and spread 
what the chartermasters term “disaffection.” When, however, 
certificates are withheld on account of such conduct, it is easy to see 
that this society will bring itself face to face with the Miners’ 
Unions, of which the men sought to be got rid of are usually 
prominent members, and then will come the “ tug of war,” which 
will be the more violent in proportion to the increasing strength by 
combination of the men and their employers respectively, 

A Chartermaster Union for East Worcestershire also seems to 
have been formed, which by the close of its second meeting yester- 
day (Thursday) week numbered 72 members. All chartermasters 
are invited to assemble at the next meeting and join in a general 
movement to do away with the present unjust system of weighing 
coal and stone, and to get all boats properly indexed. 

A meeting of the members of the Millman’s Association was held 
on Monday last, at Brierley Hill. In the course of the pro- 
ceedings some 200 members were present. It should be stated 
that this association is in no way connected with that kuown as 
the Association of Puddlers, Millmen, and Forgemen. Many of the 
members were formerly in the society, but they saw what they 
deemed sufficient reason to withdraw, and establish a union of their 
own. The first business was to decide as to the disposition of the 
funds in hand, and, after some conversation, it was unanimously 
resolved to invest the greater part of the money in ihe Bank of 
England, reserving in each district the sum of about £50 to meet 
current expenses. It was afterwards stated that the society was 
going on very successfully, and that it numbered between 3,000 and 
4,000 members. It appears that the head- quarters of the society are 
at West Bromwich, but that its operations extend throughout the 
district and into Shropshire. The members profess to regard strikes 
as being disastrous to trade as well as to a nation, and they say that 
their endeavours are to prevent them as much as possible. In the 
course of the proceedings the low rate of wages being paid at some 
works in Shropshire was referred to, and it was stated that the men 
had given notice, and that the notice had nearly expired; and a 
decided opinion was expressed that if the masters did not behave 
what the meeting termed “ fairly,” the association would keep the 
men on strike for twelve months. They trusted, however, that the 
masters would see the justice of the men’s claims, and not ask them 
to work at a rate of from twenty to thirty per cent. lower than that 
paid by other firms. After the meeting a number of the members 
and the delegates of the society dined together. 

In Birmingham and Wolverhampton proper, trade continues 
healthy. ‘lhe metal rollers are tolerably busy ; and the brass founders, 
metallic bedstead makers, electro-platers, and others who are in the 
fancy trades, are all of them actively employed. The jewellers re- 
port that business is quiet, and the button makers are doing very 
little in goods suitable to the spring trade; but, upon the whole, 
business is better than it usually is at this season, and the factors’ 
orders, though they are not large, are coming in steadily. 

At Willenhall, manufacturers report a decided slackness in all 
branches of the trade. For rimlocks the demand is steady, but 
limited, especially as regards the better class of those articles. The 
mortice lockmakers are slack, owing, in a great measure, to the 
Dano-Germanic war, 4s their branch of the trade depends largely 
upon the Continental demaud. For drawbacks, dead, or other 
descriptions of locks manufactured for home consumption, orders 
are rather more plentiful. An order for locks of a superior descrip- 
tion for a large public building in Newfoundland, has recently been 
received here by the same firm which ashort time ago manufactured 
we locks for the new palace of Halim, Pasha of Egypt. In the 
latter order other local manufacturers participated, as it comprised 
brass and ironfoundry of every description; the contract for hard- 
ware alone amounted to several thousand pounds. At Short Heath 
and New Invention the makers of cupboard, chest, and till locks are 
rather busier, having at length succeeded in finding new markets 
to compensate for the loss of the demand from America. The 
currycomb, gridiron, and other miscellaneous branches of the trade, 
are likewise much improved. At Darlaston and Wednesbury the 
gun lock trade remains quiet, but there is a brisk demand for all 
kinds of railway work, nut, screws, coach springs, axles, &c., 
some large contracts for which have recently found their way 
into this district. The Wednesfield trap makers, who have 
long suffered from a depression of trade, report an improve- 
ment in the various branches of industry, avd are, like other 
manufacturers, beginning to reap advantage from the recently- 
developed markets of India, China, and Japan. The saddlery trade 
at Walsall is brisk. Fair orders are being received for harness, 
whips, bridles, &c., and the mauufacturers of bits, spurs, harness 
ornaments, &c., are well employed. At Bilston the japanners and 
py 4 makers are moderately busy, both in home and foreign branches 
‘ the trade. The ironfounders of West Bromwich and its vicinity, 
cough suffering, to some extent, from the continued high price 
Po Taw material, are tolerably well employed, but the orders, 

ough steady in their arrival, are not very extensive. 
wat the Dudley and Stourbridge side of the district the works are 
which eres the only exception being as to the glass trade, in 
enploye4 “eon ere 3 but in that quarter there is very little un~ 

1€ Tevent expectations by consumers of copper were realised 

Ye Tuesday, when the price of that metal was ps ae £5 per ton. 
ances meta and composition nails were, at the same time, put 
c¥ 2d., and brags 1d. per Ib. 
riday aftorn was filed in the Birmingham Bankruptcy Court on 
Congreve-ete i behalf of Messrs. Edward Barker and Son, of 
ton, the meme irmiagham, and Cleveland-street, Wolverhamp- 
Saturday — — merchants. Circulars were issued on 
quence of th, ng o the creditors of the firm, stating that, in conse- 
Gives 4 © great fall in the Scotch pig iron trade, in which the frm 
affairs i> interested, Messrs. Barker are compelled to place their 
pi in the hands of Messrs. Collis and Ure, their solicitors. The 
Ing for the choice of assignees is appointed fur the 14th 
heia aan but a private meeting of the creditors will be 
ment int nd 9th of March. The announcement created great excite- 
one of tha ee circles, it being judged that the failure would prove 
impossible argest that has ever taken place in Birmingham. It is 
* present to state accurately the amount either of the 
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liabilities or assets, but from what we can learn of the matter we 
shall not be far wrong in placing the former as over £400,000; but 
it is expected that the deficiency will be very small, if no material 
alteration takes place in the metal markets. It is stated that the 
statement which will be laid before the creditors at the private 
meeting will be so far complete and satisfactory as to tend 
materially to allay the uneasy feeling which has been caused 

yy the announcement. A_ proposition will be laid before 
them, which it is believed in all probability will result in the estato 
being taken out of the Bankrupcy Court and wound up —— 
This course appears to be very desirable, inasmuch as it would 
prevent any loss that might be caused by a forced sale of the bank- 
rupt’s stock. Itis expected that an unusually large dividend will be 
paid, and it is even said that should the metal markets ‘keep up” 
till June next, it is probable that there will be no loss at all. More 
than a hundred thousand pounds is estimated as the loss from the 
fall in the Scotch pig iron trade alone. The business was carried on 
for many years by the late Mr. Edward Barker, but on his decease 
was transferred to that gentleman’s widow and a younger son, who 
are now placed in the unfortunate position we have indicated. 

To show “how far our,principles of free trade are recipro- 
cated by our Continental neighbours,” Mr. Edward Perry, 
japanner and manufacturer of tin ware, of Wolverhampton, bas 
drawn up a statement showing the duties levied upon articles of the 
class in which he is most interested, and he has made it public. In 
most instances the raw material, it will be seen, is either free or only 
slightly taxed, while in the majority of cases a heavy or prohibitory 
tax is levied upon inanufactured articles. The following is the list 
which Mr. Perry has prepared :— 

Extract from Return of Duties levied by Countries in Europe upon 

British Manujactures in Metals, so far as they affect one of the 

Staple Trades of Wolverhampton. 


Block Tin 
or Tin Man. 
Plates. Articles. 
Per cwt, Per cwt, 
Russia .. «. £0 2 2 23 4 By sea 
112 6 By land, 
Sweden .. .. .. Free. 113 3 Not lacquered or painted, 
213 2 .. Lacquered or painted. 

Norway «. -» Free .. 2 5 9 .. Tin wares. 

514 5 .. Gilt, silvered, or plated. 

Denmark ., oe Free, 18 7 .. ‘in wares. 

Zoliverein es « Free. of 9 6 1 .. Tin wares. 

110 6 .. Fine, also lacquered tin 
, wares, te) s, and the like, 
Hamburgh 4perct. .. jperct. .. 
? A val, Fly 
Holland .. .. 5 per ct. 
ad val. 
Belgium .. .. Free. .. JOperct. .. 
ad val 

France .. .. Free. .. 012 2 

Portugal ee Free. - § 6 8 

Spain oe 0 7 OL « 1 5 & «- InSpanish vessels, 

Ditto ee 08 5 +» 110 6 .. In foreign vessels. 

Ital ‘we Free. «- 0 

Papal States... 0 1 33 .« LM 9D .. 

Austria .. .. 0 1 7h « 112 6 Tin wares, lacquered, 
varisished, or painted, 
but neither silvered 
nor gilt. 

5 6 8 es Tinwares, gilt orsilvered, 
or combined with other 
materials. 

Switzerland .. 0 0 7} 0 210} .. Tin wares, not polished 
or painted. 

- 0 6 6 . Tin wares, polished, 
painted, or varnished, 

Greece - 6 65 e 118 

Turkey 7-23 ad val, 


A general assembly of the proprietors of the Birmingham Canal 
Navigations was held on Friday, Sir G. Nicholls, K.C.B, chairman 
of the committee, presiding. The report said that the receipts of the 
year past had exceeded those of the preceding period by £10,527. 
'Vhis satisfactory state of things arose from the improvement of trade 
in the South Staffordshire and East Worcester districts. Three 
extra pumping engines were in course of erection, and another was 
contemplated, to lift back lockage water, and prevent a scarcity in a 
time of drought. The available balance, after providing for the 
usual dividend of £2 per share, will leave a_ surplus of 
£5,812 16s. 2d., which the committee recommend should be disposed 
of as follows, namely, £4,839 16s. 1d. to the credit of the 
suspense account, being the balance of the amount advanced 
from the account for permanent works, &c., in 1861, and £973 0s, 1d. 
to the credit of the works executed ander the arrangement with the 
London and North-Western Railway Co. (1854). The dividend re- 
commended was declared and then some explanations were afforded 
to the complaints made by the people of Birmingham that very high 
dues were being charged by the committee on all coals taken into 
that town. The chairman said thatno one more than the company, 
perhaps, had made greater exertions to keep up the supply of coal 
during the past year, and those exertions, he was happy to think, 
had prevented a coal famine. The fact was the committee 
had laid out so much money for the public good without 
reaping any corresponding pecuniary benefit themselves that 
they were afraid they might have been charged with undue 
liberality instead of niggardliness, The largest amount of 
dividend they had made for some years past was four per 
cent., and that being so, they could not think that the 
consumers of Birmingham were so unreasonable as to charge them 
with obstructing the public interest for their own individual benefit. 
To show what they had spent, he called upon the clerk to render a 
statement of what the company had laid out in public improve- 
ments without any increase of dividend. This statement was read, 
and it showed that, from 1825 up to 1858, the company had spent in 
improvements and extensions about two millions sterling. With 
the exception of 4d. a ton for passing the Netherton tunnel, no addi- 
tional toll had ever been imposed, but, on the contrary, in almost 
every instance a reduction had been made. These improvements and 
extensions (it was added), by keeping up a good supply of coal, 
must have tended to keep down the price, and been more beneficial 
to the town than any reduction that the company could have been 
enabled to make in their tolls. During the period of this large 
expenditure the dividend to the proprietors had not been raised, but 
was reduced from £5 to £4 per share on the execution of the Tame 
Valiey Canal, so that practically the whole of the money expended 
had conduced to the benefit of the public, and not to the canal pro- 
prietors. The reduction of toll to the iron trade on coal and iron- 
stone was made under sanction of an Act of Parliament, to prevent 
the removal of old works to places where the same material could 
be consumed without returning anything to the canal company ; and 
any owners of works within the boundaries fixed might avail them- 
selves of the agreement. Looking to the large outlays above noticed 
to lessen the distances and reduce the tonnage and haulage, the com- 
pany considered that the traders of the town of Birmingham had 
been liberally treated, and that there was at present no claim for 
further reduction ; nor would the funds of the company allow of it.” 

The annual general meeting of the shareholders of the Birming- 
ham Wagon Company (Limited) was held in that town on Monday 
last. The annual report, which was read by the secretary, Mr. 
Edmund Fowler, set out with an expression of the regret of the 
directors that the working of the past year did not show so good a 
result as usual. As stated in the aunual report for 1862 the mineral 
trads of the country was in a very depressed condition (which de- 
pression extended far into 1863), and many of the company’s 
wagons were, consequently, given up by the lessees. The directors 
had, however, the gratification of stating that the whole of the 
wagons had since been let, and were at work, The report pro- 
ceeded to say that orders had been obtained for a considerable 
number of new wagons; but, in consequence of the contractors 
being under other engagements, they had not been able to deliver 
them, and the company had not received the benefit from that source 
which it otherwise would have done. The report then proceeded— 





“In face of these adverse circumstances, the directors (after pro- 
viding for a dividend on the preference capital) are able to recom- 
mend a dividend on the original share at the rate of 6} percent. per 
annum for the half year (making with the dividend paid in August 
last 7 per cent. for the yea)r. Mr. Ginshouse said it was stated in 
the report that the badness of tradeduring the years 1862-3 had been 
because of their dividend being reduced. Surely, if this were so, it 
would have the same effect upon other companies in a similar degree. 
He had seen the reports of other companies, and had not 
found in their reports any reference to the badness of trade 
having affected their dividends. On the contrary, he found 
the dividends were kept up at the usual amount per cent. 
He found that the Metropolitan Company had for the same half- 
ad divided 10 per cent. and 2} per cent. bonus ; he found that the 

[idland company for the same half year recommend a dividend of 
12} per cent. per annum, and 6 per cent. on their preference shares, 
payable on the Ist of March. ‘The Wolverhampton Company paid 
a dividend of 9 per cent.—their usual dividend. All these com- 
panies, notwithstanding the alleged adverse influences, had main- 
tained their ground. The Stourbridge Company had paid a 
dividend of 74 per cent., which was not so high as that paid by the 
Birmingham Company. He thought it was a fair inference to draw 
that had such influences existed they would have affected all alike. 
There was also a reference in the report to the fact of their secre- 
tary, Mr. Chandler, having resigned his position. It appeared that 
during the few months which followed the gage of the 
present secretary his activity was instrumental in getting into 
working order a large number of wagons, and that in a sbort time 
= shareholders would be in receipt of as large a dividend as hereto- 

ore. 

Almost simultaneously with the handing over of his extensive 
patent shaft and axletree works at Wednesbury to a joint stock 
company another event of considerable iaterest to Mr. Thomas 
Walker has happened. Mr. Thomas Eades Walker, his eldest son, 
came of age on Wednesday last week. Twenty-five years ago 
Mr. Williams commenced business in Wednesbury on a somewhat 
small scale as a maker of shafts and axletrees, and opened a modest 
concern named the Brunswick Works. Ably assisted five years 
after that time by Mr. Williams as his general master, Mr. Walker 
had the satisfaction of seeing his establishment become gradually 
enlarged, until now it gives employment to 1,200 persons, and con- 
tributes very largely to the growing prosperity of the town in which 
it is situated. Not only has Mr. Walker been able to maintain an 
unsullied reputation as a straightforward and honourable man of busi- 
ness, but he has also been successful in winning the warm esteem of 
his very numerous workpeople, and these sympathised so much with 
their employer in his family felicities, that they one and all deter- 
mined to celebrate the majority of his eldest son in a manner which 
should mark the nature of their feelings towards both him and his 
father. Their intentions were made known to the family, and Mrs. 
Walker entered into the matter with much spirit. Mr. Walker's 
success in business has enabled him to become the purchaser of two 
of the finest estates in Warwickshire—Berkswell and Studley—and 
at Berkswell Hall he is now residing. Lecre Mrs. Walker superin- 
tended the making of 160 plum puddings, each weighing, the local 
reporters are careful to tell us, 71b. These, we learn from the same 
sources, were accompaniments to 2,000 lb. of meat and fourteen 
barrels of ale, to partake of which the workpeople assembled 
last Saturday in a temporary building erected for the purpose 
in the yard of the works. The family and friends were 
also present, and the whole town was jubilant. Mr. Williams 
the general manager, presided at the feast, and Mr. Brown, the man- 
ager of the wheel department, was the vice-chairman. The 1,200 
guests gave practical proof of their appreciation of the extensive 
commissariat arrangements ; and then commenced with honourable 
pride to carry out the wishes which had given rise to the entertain- 
ment. Seven hundred workmen in the forge department presented 
Mr. J. T. E. Walker with an illuminated address and a Bible, worth 
together twenty-five guineas; and 350 men in the wheel depart- 
ment gave him an address and a silver tankard that had cost them 
twenty guineas. The young man thus honoured has been educated 
at Harrow and Oxford, and has never been practically con- 
nected with bis father’s works; yet wherever his lot might 
be cast he should always, he said, take the greatest interest 
in the men connected with the Patent Shaft and Axle- 
tree Company. A workman, who proposed the toast of “ The 
Board of Directors,” adverted to the probable necessity of an early 
evlargement of the premises, to enable the board to execute their 
contracts and carry on their increased and increasing trade; and he 
spoke of the satisfaction of his fellows that “the gentleman who 
had hitherto so ably piloted the vessel would still preside at the 
helm and direct it to greater and still greater success.” Major 
Elwell, one of the directors, spoke of “ his pleasure at making the 
acquaintance of a body of workmen who were well known 
throughout the universe by the matchless works of their hands.” 
After adverting to the guarantee of succe-s held out to the 
directors by the continuance of Mr. Williams and Mr. Brown in the 
management, the Major remarked that it would be the wish of the 
new directors to see the men’s interests keep pace with their own. 
The speaker, who gave “The health of the President,” said it had 
often been remarked that few works went on better from year to 
year than the Patent Shaft, few with less breakages, and few with 
less unpleasant circumstances to be dealt with. ‘This fortunate im- 
munity from untoward accidents was to be traced to the good 
arrangements which prevailed in the management, and to the fact 
that when difficulties arose, if they only applied to the manager they 
got advice which enabled them to put matters in right order again 
speedily.—The President, when he spoke, said it was gratifying to 
find that one of the directors had formed a favourable impression of 
himself and the workmen employed on the premises—~men who had 
been drawn from the four quarters of England to the Patent Axle- 
tree Works, in the hope of there finding the constant work and good 
wages which could only be obtained under a firm well managed and 
well known ; and the firm was well known, and its productions 
widely spread. In Australia, India, Germany, and, in fact, eve 
country under the sun, the wheels and axles of the latent Shaft 
Company were known and used. 

An intelligent colliery agent, writing in the Birmingham Daily 
Post thus draws attention to a matter of great moment in connection 
with the safe prosecution of the science of mining in relation to ex- 
plosions from carburetted hydrogen gas. Under the assumed namo 
of * Carbon,” he writes as follows:—“ The daily record given in 
your columns by Mr. Plant, of the state of the wind and weather, 
is of great practical value to all parties having the direction of 
mining operations in the Black Country, it being now a well- 
ascertained fact that the state and safety of a coal pit (from explo- 
sion) mainly depends upon the direction of the wind and weight of 
the atmosphere. A south-west wind, accompanied by a fall in 
the barometer, is sure to bring on a sudden emission of 
carburetted hydrogen from the innumerable pores of the coal. 
Hence a daily register of meteorological observations is of the 
highest importance to the preservation of life and property in 
collieries. As matters now stand Mr. Plant's readings are just a day 
old when we get them. If by any means you could get pet we ya 
lars immediately on going to press, then the mining staff of the 
district would get the benefit of the latest possible intelligence as to 
the state of the atmosphere, and would be able to act upon it imme- 
diately on the delivery of your papers, It way be said that the more 
intelligent and educated persons whv have the direction of mining 
operations may consult delicate instruments at their own offices or 
residences; but this is not so with the partly educated people who 
have the direction of collieries. And so ready and public 
a means of acquiring the information as pointed out 
alone, would, I think, awaken an interest in the minds of such men 
and lead to a more watchful supervision, and so guard against those 
dreadful explosions which are too often brought before our notice. 
if Admiral Fitzroy’s storm signals are of such paramount importance 
to maritime men in guarding them against sudden gales, why 
should we not look for equal advantages in our coal pits from 
meteorological science, when we know that the evolution of noxious 
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state of the atmosphere at the surface? I happen to know that 
there has not been a single pit explosion of any severity or magni- 
tude in the Black Country during the time Mr. Plant has given us 
the benefit of his observations, but what has been clearly indicated 
thereby, as the index of a steam boiler indicates the pressure of steam, 
Another terrible boiler explosion has happened in this district, 
On Tuesday afternoon nine men and boys were killed, and fourteen 
were wounded, some of them, it is feared, mortally, at the Hall End 
Forge, Church-lane, Hill Top, West Bromwich. ‘The works, which 
belong to Mr T. H. Johnson, Great Barr, are composed 
of puddling and heating furnaces and rolling mills for the produc- 
tion of finished iron. They are divided into two parts, called respec- 
tively the “old side” and the “new side,” and in each of these 
“ sides” about fifty persons, men and boys, are constantly employed 
—in al] about a hundred “hands.” It was on the “old side ” that 
the explosion took place, and that the greater part of the damage 
was done. The “new side,” however, did not escape scatheless, 
though happily, so far as we have been able to ascertain at present, 
no person was injured there. ‘The boiler which exploded stood by 
the side of another of similar dimensions, in the midst of the puddling 
furnaces on the “old side,” andserved to supply the engine that worked 
the machinery with steam, It wasa perpendicular, egg-shaped boiler 
of large size, and was embedded in the customary manner in massive 
brickwork, and stood in an unroofed part of the works abutting on 
Church-lane. At somewhere about half-past two o'clock on ‘Tues- 
day, while all the hands were at work, some in the rolling mills and 
some amongst the furnaces, this boiler suddenly exploded with 
a loud report, and spread death and destruction throughout the 
whole works. Rent into fragments by the frightful power pent up 
within it, one part was sent flying some forty yards up the road, and 
alighted on the canal bridge, while a second part was flung high up 
into the air, and, toppling down a large furnace-stack in its 
course, fell upon and burst through the roof of the rolling mills. 
The destruction which followed in the immediate vicinity of 
the boiler was terrible, eight of the ten puddling furnaces 
being blown over in all directions, everything in the shape 
of a building near the boiler being a complete wreck, and molten 
iron and fire being flung in showers over the whole works. The 
fragment that passed up the road to the canal bridge seems to have 
done no serious injury ; which, considering that it must have either 
passed over, or in an almost miraculous manner passed between a 
number of closely-packed furnace stacks, may be considered to be an 
exceedingly fortunate circumstance. Not so, however, with that 
portion of the ill-fated boiler which fell into the rolling mill, for here 
and in the adjoining forge it was that the shocking consequences of 
the explosion were chiefly experienced, As usual on such occasions 
many narrow escapes are recorded, the falling materials in several 
instances passing marvellously near to persons not engaged in any 
way at the works. ‘The frightful power of the explosion, indeed, is 
shown in the horrible mutilation of the dead and injured. As to 
the cause of the accident, we have certain information which we 
think it prudent to withhold until we have an opportunity of making 
further ot oe 8 It may be stated that the report of the explosion 
was preceded by a hissing noise. The inquest was opened yesterday 
(Thursday) evening. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Livexvoot; Mersey Docks and Harbour Board: British and Irish 
Magnetic Telegraph Company— Mn. Rawutnson, C.E., oN THE 
Pusu Works Acr—Ratway Progress in Cuesnire -Swepisa 
Sreamers at Hutt—Norrnern Tories: Kxports from the Tyne: 
Blyth Harbour and Dock Company: United Kinudom Telegraph 
Company: Sunderland and Soutn Shields Water Company : River 
Wear Commission—AnotHern Raiway Between MANCHESTER 
AND OtpHAM—THe Lancasnine Coat Trape — Nortu-Easrern 
Raipway — Scorrisn Tories: General Terminus and Glasgow 
Harbour Railway; Clyde Shipbuilding, §c. : 

Wirn regard to Liverpool matters, we may note that twenty-five 

etitions have been lodged against the new bill promoted by the 

lersey Docks and Harbour Board, At the last sitting of the board, 

a lengthy report from Mr. J. B. Hartley, late engineer to the board, 

dated Ketrault, Shandon, Dumbartonshire, 18th February, was read. 

The following are extracts :—“ I do not think it will be wise to rest 

satisfied with the experimental trials thus made. I think it very 

desirable, before you come to any final decision as to the result of the 
system, to give the sluicing power a fall and continuous trial during 
one set of spring tides, most carefully noticing, as before, the condi- 
tion of the bottom of the basin before and after such trial. 1 think 
this should be done to prove beyond all doubt what the effect is after 
continuous sluicing. 1 believe it will be similar to that already 
produced, only in a more extended form, and that there will bea 
further heaping up of a deposit a little beyond where the sluicing 
force is checked by the dead water, and a gradual shoaling of the 
water in the basi towards the river. I anticipate a considerable 
deposit forming inside the entrance piers of the basin; and I am of 
opinion that the power of the sluicing water will be ineffectual in 
removing that deposit, and that the longer the sluicing operations 
are continued the more will these results be made manifest. If the 
result be such as | have described, it will then become evident that 
ho means short of perpetual dredging will be sutticient to keepopen 
the low water basin to the depth proposed, and to which it was 
excavated; and this, | need scarcely observe, will almost amount to 





















practically closing it up from general use by tle public, and involve | 


a very serious expenditure with very small advantage; and I think it 
will become a question for your serious consideration whether steps 


should not be taken for bringing this costly work into use in some | 


other form.” Mr, Hartley is of opinion that there will be no difliculty 
in guarding against any evil results if the proper precautions are 
taken, ‘To prevent loose pieces of timber affecting the sluices 
gratings should be placed to protect them. He feels but little 
anxiety respecting the stability of the masonry. The giving way of the 
yates he attributes to accidental circumstances, and not to any in- 
hereut defect in the design. ‘ 

Mr. Rawlinson, C E., has addressed a long and ab'e report to the 
Poor-Law Board in illustration of the operation of the Public Works 
oat 1863, Mr. Rawlinson sums up the financial ‘ situation” as 

ollows :—- 





£ 
Amount ordered by the Poor-law Board .. + $33,706 


Amount of applications at preseat under consideration 46,100 
Amonnt of intimated applications not yet sent in to the 
. ee os oe oe ee ev 494,000 


Poor-law Board ., .. . 


Leaving for future applications .. .. .. oe 





£1,500,000 

_ Mr. Rawlinson adds :—“ No application for a loan under the pro- 
Visions of this act has been entirely rejected. In three or four cases 
I have felt it necessary to advise the Board to refuse some portion 
of the amouut applied for. Three of the applications included a 
sum which it was intended to devote to the erection or enlargement 
of town halls, which, though works of ‘ permanent utility,’ did not 
fulfil the requirement of being a ‘sanitary improvement.’ In one 


case it was proposed to devote a portion of a loan to the drainage of | 


acoal mine, but deeming this # questionable improvement to the 
estate, 1 advised that this portion be disallowed. In cases where 
the amount applied for has exceeded the estimates, the surplus has 
been disallowed, and also where the amount applied for has exceeded 
the rateable value of the property assessed to the reliet of the poor, 
within the jurisdiction of the local authority making the applica- 
tion. 

With regard to the railway progress in Cheshire. we may note 
that at the half-yearly meeting of the Stockport, Timperley, and 
Altrincham Company, the engineer reported that the Portwood 
viaduct was built, and that out of a total of 33 bridges 25 were con- 








being driven through, and was partly arched. About 403,000 cubic 
yards of rock and earth had been excavated, and 35,000 cubic yards 
of brick and stonework built. Five and a half miles of single line of 
permanent way were laid, and a considerable length of foundation was 
ready for ballasting. The works had been executed in a satisfactory 
manner, and the contractors had been strongly urged to complete 
the works, so that the line might be ready for opening as early as 
possible in the ensuing autumn. With regard to the Maple New 
Mills, and Hayfield Junction Railway, Mr. J. G. Blackbarne, the 
company’s engineer, reported as follows:—‘The progress of the 
works on this line continues to be very slow. This is owing in some 
respect to the non-completion of the Marple tunnel; but as 220 | 
yards out of 264 yards are now finished, this part of the work will 
possibly be completed in a little more than six weeks from this time. 
The tunnel at New Mills is as nearly complete as possible. There 
remains about 125,000 cubic yards of excavation untinished. Several | 
slips have occurred in the cutting near Strines, involving the | 
removal of much more earthwork than was at first anticipated. The 
detailed plans of the New Mills station are prepared for letting, and 
the works may be commenced forthwith.” 

To turn to the north. The exports of goods from the Tyne 
last week comprised 37,855 tons of coal, 1,951 tons of coke and 
4,701 ewt. of iron. These figures show an increase of 15,135 tons in 
the shipments of coal, and of 3,252 ewt. in the shipments of iron, but 
a decrease of 2,804 tons in the shipments of coke. The half-yearly | 
meeting of the Blyth Harbour and Dock Company was held at 
Newcastle on Saturday. The report stated:—“ The shipments of 
coal this last half year amount to 107,159 tons, against 124,643 tons 
of the corresponding half year in 1862, the total quantity for the year 
being 223,970 tons against 219,382 tons in 1862, The damage done to 
the eastern breakwater by the storm in the winter of 1862-3 has been | 
repaired, and both the stone and timber portions strengthened. The | 
formation of the ferry landing is finished, and a beaching ground | 
has been partly formed in the Flanker, adjoining Mr. Robinson’s | 
dock, where ships may be placed for repairs, to allow the one at pre- | 
sent used, and which abuts on the river, to be removed, so as to give | 
a more direct course to the current through the shipping berths. 
The latter is in course of being carried out, and other improvements 
will be effected as the proceeds from the revenue of the company 
will allow. The shipments of coal, however, are much too low, and 
have not increased in proportion to the improvement in the harbour. 
‘The prominent cause of this is the want of proper accommodation at 
the hands of the Blyth and Tyne Railway Company.” The United | 
Kingdom Telegraph Company—the shilling telegraph enterprise— | 
has opened its northern trunk line to Newcastle, Sunderland, and 
Stockton, communicating with its other main lines at London, Man- 
chester, Leeds, Liverpool, Bradford, Birmingham, Wolverhampton, 
and nearly all the principal towns in the South of England. Ina 
few weeks the company will have completed its wires to Edinburgh, 
Glasgow, and Scotland generally, and its extensions in the west of | 
England to Bristol, Carditf, Swansea, Plymouth, Penzance, and other | 
seaports. ‘The annual report of the Sunderland South Shields, 
Water Company (for 1863) stated at a meeting of the proprietors last 
week, that during the year 767,000,000 gallons of water had been 
raised at the company’s three stations,at Humbledon, Fulwell, and 
Cleadon, and 7,472 yards of mains and 780 new services had been | 
laid during the same period. The water rents amounted to 
£18,316 7s. ld. The directors recommended a dividend of 4} per 
cent. for the half year. The report was adopted unanimously. At | 
the last monthly meeting of the River Wear Commission, Alderman 
Wilson again expressed his opposition to the scheme for rebuilding 
the north-east pier of the sea outlet at a cost of £12,000, as he con- 
sidered that expenditure’would be a waste of the public money. ‘Two 
meetings ago they were told that the engineer had reported that the 
groyne would not stand a month, whereas it had now stood two 
months, and for a number of years it had stood the heaviest storms 
that had visited the coast. It was rebuilt by the Dock Company when 
the works were in their hands, and he understood that the joining of 
the work was not effected in a methodical manner, so that a hollow 
had been caused. Some had mistaken this for a shrinking, but it 
was not so. He considered the money would be very much better 
spent upon a new dredyer. Mr. Anderson said the last speaker 
seemed to forget that it was essentially necessary forthe formation of 
the new dock entrance that the pier should be first reconstructed, 
and that no contractor would uudertake the risk of constructing 
a cofferdam without the protection of the reconstructed pier. Alder- 
man Wilson replied that a cofferdam could be constructed as 
easily as it was on the original formation of the entrance. The 
executive committee presented a new report, in which they recom- 
mended the removal of the rock at the Narrows, which seriously ob- 
structs the navigation of the river, to a depth of ten feet at low 
water. There were three depths named—twelve feet, ten feet, and 
eight feet, and they had received tenders which showed a remarkable 
variety in amount. For removing the rock to a depth of twelve feet 
they had received tenders varying in amount from £18,062 to £8,556 ; 
for ten feet, tenders varying from £12,397 to £5,180; and for eight 
feet, tenders varying from £11,200 to £1,100 ; but as the tenders had 
only been opened on Tuesday, the committee had not had sufficient 
time to inquire into the sufficiency of the parties, but under the cir- 
cumstances they recommended the depth of ten feet, and that they be 
empowered to accept the lowest satisfactory tender. They further 
recommended that the quay wall at the south end of the dock be 
raised to a level with the adjoining coping, at a cost of £1,500. 
Alderman Candlish commended the scheme for the removal of the 
rock to a depth of ten feet, and moved that, as it was a matter of 
urgency, the standing orders should be suspended to enable the board 
to adopt that portion of the report. Alderman Wilson seconded 
the motion, and said he considered the committee had come to a right 
conclusion in recommending the depth of ten feet, which was as great 
alow water depth as they wanted for the channel to Hetton and 
Lambton staiths, This was agreed to unanimously, and that portion 
of the report was therefore adopted. The chairman explamed that 
the object of raising the quay wall at the south end of the extension 
dock, which was now a slope, was to get a great deal of valuable 
ground for wharfage and commercial purposes. It was, indeed, 
rendered almost imperative, because of their coffer-dam, that there 
would not be room for ships. They would gain 2,000 square yards 
of land. 

It is proposed to establish another line of railway between Oldham 
and Manchester. 

An average business is doing in Lancashire coal. In the neigh- 
bourhood of Manchester a slight improvement bas been manifest in 
the demand for engine coal, though this has been far from general in 
other districts. A strike of colliers at Haydock seems to be drawing 
to a close—the masters having taken so firm a stand that many of the 
men have seen the hopelessness of the contest. 

The directors of the North-Eastern Railway Company have with- 
drawn their scheme for a town line through Leeds. A * shareholders’ 
association,” is forming by some of the malcontents of the North- 
Eastern. The initiative has now been taken by Mr, G. H. Forbes, 
of Burntisland, Fife. Mr. Forbes has just addressed a circular 
letter to his co-shareholders, adverting upon the unsatisfactory state 
of dividends. This, he says, arises from unprofitable branches and 
leasings or amalgamations; from the unwieldy proportions of the 
concern, the system of contracts, stores, mineral and goods tratflic, 
and parliamentary and law expenses. It is proposed to form the 
association to inquire into the management of the North-Eastern, 
and exercise a control over the property. The first meeting is to be 
held at York. 

With regard to Scottish topics. A clock controlled by a current of 
electricity trom the observatory of the Glasgow University, has beea 
on view at the establishment of Muirhead, clockmaker, Buchanan- 
street, Glasgow. It is furnished with a conspicuous dial, about three 
feet in diameter, upon which revolve hour, minute, and second hands, 
enabling the passers-by to ascertain Greenwich mean time at any 
hour of the day with the utmost possible precision. The pendulum 
terminates in a coil of wire, and as it swings to one side and the 
other, the coil alternately envelopes and discloses two permanent bar 
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gases in the interior of mines is governed, toa great extent, by the | structed. The tunnel under Lancashire Hill was within 50 yards of | magnets, which may be seen underneath. As the pendulum of ‘the 


standard clock at the Observatory vibrates to and fro it presses 
slightly against a spring, which causes a current of electricity to flow 
from the battery at the Observatory along the connecting wire to the 
pendulum of the controlled clock. The wire coil of the pendulum 
becomes from this cause an electro-magnet for a short time 
during each successive second, and the mutual action existing 
between this temporary magnet and the permanent magnets which 
it embraces in the course of its oscillations constitutes the controlling 
influence by which the pendulum of the distant clock is made to 
vibrate in perfect unison with the pendulum of the standard clock 
at the Observatory. As usual, there is a good deal doing in connec- 
tion with Clyde shipbuilding. Messrs. L. Hill and Co , of Port 
Glasgow, have launched an iron screw steamer, bought by Mr. 
David Carson, of Glasgow, for the coasting trade of Jamaica. She 
will be the pioneer of a line of steamers for the goods and passenger 
local trade of that island, under the agency of Messrs. Jamieson 
Soutar, and Co., of Kingston, and will supply a desideratum 
long felt by the inhabitants. The company is to have a 
liberal subsidy from the local government, who are to em- 
ploy the steamers for the conveyance of troops and stores. She 
will be square topsail schooner-rigged, have a saloon cabin on 
deck, awning all over, and in every way fitted for the comfort of 
passengers in a tropical climate. The steamer has received the 
name of the Jamaica Packet. The fine paddle-wheel steamer 


| Washington, launched by Messrs. Scott and Co. for the French 


Compagnie Générale Translantique, and which has been fitting out 
in Victoria Harbour for some months, was towed out into the stream 
on Saturday, and steamed down the river on a preliminary trial-trip, 
The Washington is the pioneer vessel of the above company, and is 
intended to ply between Havre and New York. She is a paddle- 
steamer of 3,400 tons b.m., and the following dimensions :—Length 
of keel and forerake, 35%{t.; breadth. 45ft.; depth, 33ft. The ma- 
chinery was made by the Greenock Foundry Company, and consists 
of a pair of side lever engines of about 850 nominal horse-power. 
The diameter of the cylinders is 944in., and the stroke of the piston 
rod 9ft. The levers are of malleable iron, and are 24ft. long by 7ft. 
broad at the centre, each side of the lever being 2}in. thick. The 
paddles are 37} ft. diameter. The engines are supp!ied with steam 
from four large boilers, two forward and two abaft the engines, the 
front of the boiler being 22ft. long, 14ft. high, and 12ft. broad. Each 
boiler is fitted with 284 brass tubes, 7ft. long, by 3in. diameter, and 
is fired by six furnaces, each l0ft. long. The boilers, when empty, 
weighs about 60 tons each. There are also two small boilers for 
supplying two donkey engines with steam when the other boilers 
are not working. The large boilers are all cased in malleable iron 
plates, two inches apart from the boilers. ‘I'he plates are so con- 
structed that any part can be removed without taking down the 
whole casing. The steamer ran the lights in 76!) minutes, the 
highest pressure put upon the boilers being 16 1b., the engines only 
making 12 strokes per minute, while at ordinary work the Washing- 
ton will make 20 strokes per minute at a pressure of 261b. Mr. R. 
M‘Lachlan, of Greenock, has received the appointment of chief 
engineer on board the Washington. A trial trip has also been made 
by the paddle-steamer Lady Bowen, built by Messrs. A. and J. 
Inglis, Glasgow, fur the Queensland Steam Navigation Compiny. 
The run between the Lights was accomplished in 69 minutes, which 
was considered highly satisfactory, in the state of the vessel’s trim. 
The Lady Bowen is 527 tons register, has two oscillating engines of 
150 horse-power, cargo space for 600 tons, and accommodation for 
42 first-class and 44 second-class passengers. Messrs. William 
Denny and Brothers have launched from their north building-yard, at 
Dumbarton, a screw-steamer of 872 tons. This vessel is to be fitted 
with engines of 150 horse-power, of improved construction, by 
Messrs. Denny and Co. She was named the Tennessee. An armour- 
plated frigate, intended for the Danish Government, has also been 
launched from the building-yard of Messrs. J. and G. Thompson, at 
Govan. She is finely proportioned, and atthe same time possesses the 
necessary elements of strength and resisting power. Her length is 
about 28vft., and she is of 3,500 tons burthen, with 6)0 horse- power. 
The armour plates are 44in. thick, with a strong backing of teak 
and iron plating. ‘This is the first time that a vessel of the kind has 
been launched with all her armour plates fully on. 








METAL MARKET. 


Tuk metal market is dull, with a downward tendency. 

Ral.s continue in demand at £7 5s. to £7 10s, per ton. 

Scorcu Pic Irox.—Flat; 57s. per ton. — , 

TiN. -- Depressed ; Banca at £118, Bar at £117, Block at £116, and Straits 
£116 per ton. 

TIN PLATES.—Few sales ; Coke, 24s,; Charcoal, 28s, per box. 

Copper.—As we anticipated in our last a reduction has be announced. 
The quotations are—Sheet and Sheathing £115, and Cake and ' £108 per 
ton, but prices scarcely maintained. Moats axD CO. 

65, Old Broad-street, London, March 3d, 184. 












SCOTCH IRON MARKET REPORT. 


+ s. d 
No. 1 Gartsherrie .. .. 62 6 £.0.b Glasgow. 





o 2% Coltmess 20 .. o @ 6 do. 
»» 1 Calder no -— 62 0 do. 
ve 2 06GB. fe oe 8S do. 
ce Pa sc «« <«  F do. 
M. Nos, Pe «ee oaw ae © do. 
WARRANTS.  «& 
7 Cash prompt .. «. 57 6 perton. 
- No. 1 and }1 mo. open 4. ee 53 0 do 
20th » 3 +*+)2 mos. ,, a: on. Sea do. 
7. Ce ek oe ee ee 
MANUFACTURED IRON. 
Bars,Govan .. .. -- ec £910 0 
» Common > 95 0 
Drumpetler, Common .. .. 9 5 0 
Do. Best 10 5 0 


Cramoud Scrap Bars delivered a a 
in London .. .. o. «¢ 1210 Oless 2} per cent. 
Plates and Sheets .. .. «. 1210 0 
De cs oe 6s oe oe os OO 
DD 6s ow oe oe ee ow “OD 
Chairs .. oo oc co oe 410 0 
Guaseow, 2nd March, 1304. 
The market for pig iron is extremely flat, and a very large business = 
done during the week at prices gradually declining to 57s. 6d. cash a 
true state of the market is not strong, but buyers will nv doubt com 
ward at the reduced prices. ; i 
Shipments last week were 12,(72 tons, against 11,465 tons in 
sponding week of last year. ae 
SHAW, THOMPSON, AND Moore, Metal Brokers. 
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PRICES CURRENT OF TIMBER. 
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1862. 1863. 1863. | 
Per load— £ 3 Perloand— £ 3 2 8% £% 4 
eR e« A ae 
Quebec, red pine 3 , 7 oO 0 
yellow pine.. 3 ~ ’ 
St.John, N.B.,yel.. 0 paz we) em 
Quebec, oak, whi 5 i lk . 9 w 0 
birch 3 Finland.......... 9 010 0 | be 
) Memel .....- - lv 015 6 0 il e 
3 Gothenburg, yel... 10 011 0) 10 U2) 
3 white 9 1 i 
Gefle, yellow...... 10101110 1) 00), 
terhamn see) eee 
isuania, per C 
by by ” (nn ow o a 03 
dey 3 s . see» yellow ‘ 
yLpine5 0 6 0 5 0 6 O Deck plank, lm 01414 01414 
rd. pine 0 ¢000 000 0 per dit, 3in-- “ 
Lathwood, Dantz.fm 510 610 510 6 10 | Staves, pw standard M. elm ef 
St. Peters 58 0 S10 8 0 Bi ‘ ‘ 18 ¢ 
Deals, per ., 12:t. by 3 by Sin. 
Quebec, wht. spruce 15 10 18 10 15 10 191 0 (150 


St.John,wht.sprucel4 015 10 1410 
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Tur Romer EXPLosion aT ABERAMAN.—T wo of the 
have died since the accident, making 11 fatal cases. 
of the deceased men were married and had large 
upon them for support. It is expected that a cor 
will be directed by the Home-otfice to report to t 
as to tne cause of the accident. 
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THE ENGINEER. 


HORSE-POWER MACHINES. 
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Tue nature” of; this invention, a communication to Mr. Haseltine, 


of No. 12, Southampton-buildings, consists in the peculiar construc- 
tion and arrangement of the gearing for lever horse-powers and 
other purposes in making the master wheel in a conical form, in 
running the main shaft without any bearing except the stepping, in 
the manner of oiling, in securing all the parts from dirt, in seating 
the driver so that he need not be carried around by the motion of 
the team, in running one end of the band wheel shaft into the end 
of the tumbling shaft running the same way, but with greater velo- 
city, and in producing the slowest and the highest velocity. 

Fora medium-sized machine, the frame A upon which the bed- 
plate rests is constructed of scantling or timber, with side-pieces 
from ten to twelve feet by four and six inches, framed together 
by four cross pieces about thirty-six inches long, the two end 
pieces being about six inches from each end of the side pieces, 
and made of timber four by six inches. The middle cross pieces 
are made of plank four by twelve inches, with a double tenon 
on each end projecting through the side pieces one inch, and 
framed into the sides, forming a square of thirty-five inches, and 
about two feet nearer one end of the frame than the other. On the 
‘op of the side pieces are two more pieces, one on each side, 
forty-seven inches long, four by six inches, framed to the 
centre cross pieces. Two braces, three by four inches, 
pening each other, are keyed in tight at the long end of the 
Mee A groove is cut in the centre cross pieces facing each other, 
nee up from the bottom, one and a half inches wide, and 
= aninch deep. A plank one a half inches thick is fitted into 

ese grooves. forming a bed for the step of the main shaft, and for 
aa out dirt. B is the bed-plate, made of cast iron, five-eighths 
Sh inch thick, and thirty-five inches square, and bolted to the 
fae > with four bolts. Fitted to this plate are three studs or journals 
pen ne wheels to revolve upon, with a recess or cup 
ao same as a reservoir for oil, with heavy stays on the 
bo . vs rubbing from one stud to the other, and from the studs 
ie so rame. C is the main wheel of cast iron; the lower section 
of ty inches across at the pitch line, and with four inches width 

' periphery with fifty-one teeth; the second section is twenty- 


ght inches across on the pitch line, and has sixty teeth with | 


three and a half inch i i i i 
- es width of periphery. On tl tside of tl 

ot th horns are cast in such a may or ee usin tuts 
a al aoe On the lower edge is a flange projecting out one 
se ialf inches, and one inch thick. D is the cover, cast about one 
only half inches 
pon a the driver's seat to pass through, with two horns projecting 
aa fn Opposite the other, with a hook projecting down to hook it 
pe — wheel in such a way that if the gearing rub against the 
in Will not unhook it. On the top of these horns are handles 


m 
the shape of an arch, and on the inside is a square flange | 


the wai’ down one and a half inches to connect the cover with 
shaft when the centre pinion is removed. E is the driver's 






way as to form recesses for the ends | 


crowning, with a hole through the centre for the | 
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seat, made‘ of iron or wood, or both, sixteen or eighteen inches 
high, having a standard under the seat with a hole through 
the lower end to fit on the staff loosely, with a foot piece projecting 
out over the cover. When the driver places his feet on this foot 
piece he will not revolve with the machine. The staff is 
about forty inches long, of iron or wood, the lower end _ 
ing through the cover and through the main shaft loosely fitted 
into the centre of the stepping, the upper end into the socket of the 
driver’s seat. F,F,F, are the upper intermediate wheels, eleven 
inches in diameter, with twenty-four teeth, three inches periphery, 
revolving on the studs or journals in the plate H. G is the top 
centre pinion, about five and three-fourths inches in diameter, and 
three and one-quarter inches periphery. On the under side 
is a flange connecting the teeth together, the hole through 
the centre of this pinion is three and three-quarters inches 
in diameter, with two half-round feathers projecting in to connect 
with the main shaft. H isa triangular plate, three-fourths of an 
inch thick, with a pinion about nine inch in diameter, and five 
inches width of periphery, four and a half inches in length of teeth, 
number of teeth fifteen. It has a hole in the centre six and a half 
inches in diameter, with three recesses five-eighths of an inch 
deep to connect with coupling to the main shaft. Near each 
corner of the triangular plate A are three hubs with cups passing 
around the studs O about four inches in diameter and one and a half 
inches thick. I, I, I, are the lower intermediate wheels, ten and 
three-fourths inches in diameter, four inches width of periphery, 
and eighteen teeth. J isthe first piece of the tumbling rod; on one 
end is fitted a bevel pinion about five and a half inches in diameter 
to gear into the bevel wheel. On the other end is fitted a 
hollow socket to connect with the second section of the tumbling 
rod; this rod has two journals about five inches long. K is the 
main shaft and bevel wheel; the wheel is twenty-six inches in 
diameter, with sixty-one teeth, with a flange connecting the teeth 
together on the outside forming a dish to hold oil. The 
shaft is four and a half inches in diameter, with two half round 
grooves at the top end about eight inches long, to connect the gearing 
to the main shaft, with a hole about three inches in diameter through 
the whole length of said shaft. L is the bevel pinion, three anda 
half inches periphery, with twelve teeth. M is the second 
section of the tumbling rod, about nine feet long; on 
one end is fitted a square hub to fit into the hollow socket 
loosely. N is the stepping, about six inches in diameter, in the form 
of a dish, A hub projects up two inches and a half in 
diameter, and fitting loosely into the main shaft. The lower end 
of the staff of the driver’s seat fits loosely into the centre of 
this hub. O, O, O, are the studs that the upper intermediate 
wheels revolve on, one and a half inches in diameter and about 
five inches long. P, P,P, are studs or journals about one and 
three-fourths inches in diameter and about seven inches long. The 
lower intermediate wheels revolve on these studs. The studs 0 








and P have grooves cut in them to admit wick and oil. Q, Q, are 
buttons slipping easily on the bolts that hold the bed plate B down. 
The object of these buttons is to hold the main wheel down. R is 
the hollow coupling, about four inches in length and three inches 
square inside. § is the top part of the shell of the jack, about 
fourteen and a half inches in Seaae and three-eighths of an inch 
thick, with hubs projecting out six inches to form boxes for the 
shafts. Inside of the top o- 5S are twenty-seven teeth. T 
is the bottom part of the jack, of the same dimensions as the top, 
with suitable fastenings to hold it in position. U is the band wheel 
or cylinder shaft. V, V, are the intermediate wheels, four inches 
and a half in diameter and two inches width of face. W is the 
revolving plate, one and a quarter inches thick through the hubs. 
X is the centre pinion, having the same dimensions as the inter- 
mediate wheels. Y, Y, are studs one inch in diameter and four 
inches in length. Z is a shaft about one foot in length that connects 
with the tumbling rod at one end, and at the other is fitted tightly 
to the plate that holds the studs Y, Y. 





AN AMERICAN 20-IN. GUN, 
(From the Scientific American.) 


Government is determined, it seems, to fully test the practical 
value of guns of immense calibre. A 20-in. gun was recently cast in 
Pittsburgh as an experiment, and we here recoid the results, 
although we should, with a far higher degree of satisfaction, give 
place to some account of a 300-pounder which could throw a shot 
five miles, and do it without bursting at the sixth or seventh round. 
Better devote the knowledge of ordnance and the force of explodin 
gunpowder we possess to the construction of a comparatively smal 
but efficient weapon, than to waste it on these huge bombards which 
cannot, except by mere chance, be made available against iron-clad 
ships. 

It has been generally known for some months tbat preparations 
were making at the Fort Pitt Works for the casting of a monster 
columbiad gun of 20in. calibre. ‘hese preparations were completed 
on the 4th inst., and the gun cast, an unparalleled feat in the manu- 
facture of iron. The furnaces in which the iron of this gan was 
melted contained the enormous amount of forty tons each, and 
nearly this quantity was meltedin each on the occasion. ‘The construc- 
tion of the patterns alone, of the flask and gun, occupied many weeks, 

The core barrel used in the manufacture of all guns of Kodman’s 
patent, is a long fluted cylinder of iron, semicircular at one end and 
closed at the other by a cap, through which a pipe enters and passes 
nearly to the bottom of the cylinder. Through this pipe a stream 
of water is conducted to the bottom of the barrel during the process 
of casting, and rising around it to within a few inches of the top, is 
carried off by a waste pipe. This barrel is rather smaller in dia- 
meter than the rough bore of the gun, and is prepared for the cast- 
ing by wrapping it with a layer of hard cord, which is then coated 
with a peculiar refractory composition. This casting of the barrel 
“vents” the metal—that is, affords an exit to the gases generated 
during the casting, which along the flutings of the barrel and 
burn fiercely at the top; the barrel, when coated, is also subjected 
to the drying oven, before being lifted into the mould. ‘The center- 
ing of the core in the mould is a task of extreme delicacy, but with 
constant practice the employés iu the works have become so expert 
as to insure almost perfect accuracy. The barre: is supported at the 
upper end by a massive —e lifting its head some two feet above 
the upper edge of the flask, and enabling the workmen to observe 
the rise of metal in the mould. During the operation of casting a 
constant stream of water pours through the barrel, keeping down 
its temperature, and cooling the gun from the interior. 

Tue Castinc.—The labour of many weeks of preparation closed 
on the 3rd inst. The flask was lifted into the pit, closed and luted, 
and the core barrel fixed in its place. The three furnaces were 
charged one with 39 tons and each of the others with 23} tons of 
metal, chiefly Bloomfield, and worth 65 dollars per ton at the 
furnace. One of the smaller furnaces in the old foundry was also 
charged with twelve tons of metal as a reserve in case of accident. 
From each of the four furnace lines of open troughs of cast iron, 
known as “ runners,” led to the “ pool” or reservoir beside the pit, 
from which two shorter lines connected with the mould. In mould- 
ing, two long cylindrical bars are laid beside the pattern, forming, 
when the flask is closed, a circular opening on each side of the 
mould, leading to the bottom, and connected with the mould by 
openings all the way to the top, breaking the fall of the flood of 
metal before reaching the gun bottom. With each of these open- 
ings or “gates” is connected one of the runners from the pool. 
The furnaces were fired at an early hour on Thursday morning, 4th 
inst., and everything working most admirably the charges were 
reduced before twelve o’clock. At twenty minutes past twelve the 
furnaces were tapped, and three fiery streams of metal poured into 
the pool and thence into the mould. The reduction of the metal 
had been so successfully performed that no difference was percept- 
ible in the character of the iron flowing from the several furnaces. 
The filling of the mould proceeded with the same success, and at a 
quarter to one—twenty-five minutes after the furnaces were tapped, 
the mould was filled and they were stopped off—170,000 Ib. of metal 
having in the meantime passed through the pool—nearly 7,000 Ib, 
per minute, The operation passed off more successfully than any 
casting we have heretofore witnessed, no difficulty arising at any 
otnge, notwithstanding the immense weight of iron used. 

The monster gun will be reduced in the lathe froma rough weight 
of 170,000 lb. to a finished weight, calculated, of 115,000. The 
whole length from breech to muzzle will be 24333 inches ; length of 
bore 210in. The maximum diameter will be 64in.; minimum, 
34in. The solid round 20-in. shot will weigh 1,0001b. and the 
shell about 7001b. The charge of powder will vary according to 
circumstances from 65 1b. to 801b. Some two weeks must elapse 
before the gun will be lifted from the pit, and many weeks before 
it will leave the lathe in a partially-finished condition, to be chipped, 
filed, and fitted ready for mounting. We presume that the testing 
will be performed in that vicinity, and the gun then brought east to 
some of our sea-coast forts, probably to our own city. 

The lathe in which this gun is to be turned is one of the most 
massive, we believe, ever constructed, the whole weight being 
208,000 Ib. 


Tne Wetsu Coat anv Jnon Traves.—The Colliery Guardian states 
that the excellent inquiry which has prevailed at Newport for steam 
coal continues, and there are a number of vessels in the dock 
and river taking in cargoes. House coal proprietors are also full of 
business, the requirements of the west of England being at present 
considerable. ‘there is no difficulty in obtaining the present 
quotations, provided the delivery is guaranteed within the time speci- 
fied by buyers. For the last fortnight the colliers have worked 
more regularly, and there is now less talk of demanding a further 
rise in,wages, which is due in a great measure to the firm attitude of 
a few of the colliery managers, who informed their men that unless 
they were satisfied they might leave. Less firmness is evinced in 
the iron trade than last week, and sellers are more disposed to accept 
buyers’ terms.— At Cardiff, the iron trade is at a stand-still as re- 
gards prices, quotations neither advancing nor receding. ‘The steam 
and house coal trades evince their usual activity, and there is a large 
business doing. As evidence of the brisk inquiry for both «jualities it 
may be stated that the receipts of the Taff Vale, the traflic on which 
is almost exclusively coal, amounted for the first eight weeks of 1864 
to £44,899 against £38,275 in the same period in 1663.—lRound 
Swansea, trade at the principal works is still brisk, altbough some- 
what less active than three or four weeks since, and prices continue 
to be well supported. ‘There is still a good demand for foreign ex- 
portation, and the home trade is also good. With respect to the coal 
trade, merchants and shippers are complaining loudly that they 
cannot get supplied, and the vessels now in port have to wait stems 
of three and oor weeks before they receive their cargoes of steam 
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THE ABERAMAN BOILER EXPLOSION. 


Tue inquest upon the bodies of the thirteen men and boys who 
were killed by the explosion of two boilers at the Aberaman Iron- 
works, Glamorganshire, on the 17th ult., was brought to a conclu- 
sion (after three days’ sitting) on Friday last. The inquiry was 
held before Geo. Overton, Esq., coroner; there being also present 
Mr. Thomas Evans, Government Inspector of Mines for the South 
Wales District, and Mr. Robt. B. Longridge, the chief engineer to 
the Steam Boiler Assurance Company of Manchester, and who 
attended at the special request of the coroner. Mr. H. J. Hollier, 
solicitor, of Aberdare, also attended, and watched the proceedings on 
behalf of the proprietor of the works-—-Crawshay Bailey, Esq., 
M.P. The proceedings created considerable interest, the inquest- 
room being filled during the inquiry. The following is a summary 
of the important evidence given. Mr. James Nasmyth was the 
first witness. He said:— 

I am the manager of the Aberaman Ironworks. They belong to 
Crawshay Bailey, Esq. On Wednesday, the 17th inst., about four 
o'clock in the afternoon, an explosion took place at the works ; there 
were two explosions, one a little while after the other. Two of the 
boilers of the blast engines exploded; the boilers were Nos. 1 and 
2. JI was near the place at the time, on my way to the works. The 
effect of the explosion was—that the two boilers were thrown out of 
their seats, one of them in a northerly direction, about 40ft., and 
the other from 50 to 70 yards in the same direction, and in their 
transit they threw down the roofs of the forge; the side and roof of 
the blast engine house was also fractured, on the east side, and 
the engine was also injured, but to what extent we have 
not yet been able to ascertain. The masonry and fittings on 
the top of the boilers were thrown in a southerly direction, and 
caused the death of some, and the serious injury of others, within a 
distance of 100 yards. 

Mr. John Nasmyth, son of the last witness, produced a general 
plan of the works and tle place where the boilers in question were 
placed. ‘There are sev: n boilers in the range, but only six of them 
were at work when 1! e explosion took place. The boilers are all 
connected together, an | the steam supplies two engines—one a blast 
engine, and the other t) e forge and mill engine. At the time of the 
occurrence the forge engine was stopped; it had been stopped, 
owing to the breakage of the cinder wheel, from seven a.m., and 
the blast engine had also been stopped for about an hour previous 
while the men were packing the piston, which was absolutely neces- 
sary to be done. There were three fitters, Thomas Lewis, Edward 
Lewis, and John Jenkins, and a spare engine-man, named Har- 
wood, and the deceased, Daniel Thomas, engaged in packing the 
piston of the steam engine, and George Thomas, the master moulder, 
had gone in to make some inquiries of the engine-man, all of whom 
(six) were killed in the blast engine house. Both the stokers, who 
were very bear, escaped with a few injuries; but Patrick Costello, 
who was an assistant-stoker, was killed, and found buried in the 
bricks and rubbish from the boilers. Evan Rees, a mill labourer, 
who was in the forge some distance off, Thomas Jones, a helper 
baller, and David Evans, a labourer, who were near him, were all 
killed by some of the scattered fragments, and another person, of 
the name of Thomas Jones, a labourer, who was standing about 
150 yards off, and Isaac Morris, labourer, who was about 80 yards 
off, and a littie boy, named Evans, who was playing some distance 
off, were also killed. The boilers which exploded were Nos, 1 
avd 2 on the plan, and formed part of a range of five boilers that 
were erected seventeen or eighteen years ago, the other two having 
been subsequently erected. Five of them are tubular boilers of 9ft. 
diameter in the shell, with a parallel tube in each of 3ft. diameter, 
‘They have each two gauge cocks, and each of them have floats. 
‘There were no safety valves or steam gauges, or glass water gauges, 
to Nos. 1 and 2 or 3 boilers, but there were two safety valves upon 
the main steam pipe of 8in. diameter—one between Nos, 1 and 2, and 
the other between 2 and 3 boilers; the other four boilers had one 
safety valve upon each of 4in. diameter. The fireplace was under 
the end of the boiler, and the heated gas from the fire passed through 
a flue along the left side of the boiler to the end, returned back on 
the right side, aud passed over the fireplace into the tube, and 
through the tube into the stack. ‘The size of the grate is 8ft. Gin. 
square. ‘The custom of the work is to put out one of the boilers 
every Saturday evening for the purpose of having it examined and 
cleaned ; and there are two men employed, William Leat and Josiah 
Lewis, whose duty it is to clean them, under the direction of the 
engive-man of the blast engine, who has the care of the boilers, 
and, if they find leakage or any other repairs wanted, they imme- 
diately report it to my brother, when, if the repairs are of a trifling 
nature, we get them done by our own blacksmith; in other cases a 
builer-maker is employed to do it. We have no boiler-maker 
attached to the works, but when we require any important repairs 
done we employ a man of the name of Oates to do it. He does all 
that kind of work for the different coalowners in the district. The 
feed water for supplying all the boilers is forced up by a pump 
attached to the blast engine, aud, consequently, when that engine 
was stopped, the supply of water to all the boilers was also stopped. 
aly brother, George Nasmyth, was the mechanic, and had the 
charge and responsibility of the machinery and engine. No. 5 
boiler was out at the time. 

Cross-examined by Mr. Hollier :—I have frequently known both 
the engines stopped for an equal length of time as on the day in 
question, ‘There is a separate damper attached to the flue of each 
boiler. The distance between each boiler from centre to centre 
would be 16ft.—the safety valve upon the main pipe was between 
each of those centres. 

William Leat, stoker, after giving a little formal evidence as to 
the nature of his duties, proceeded :—A little before the explosion, 
the engineer told us to damp our fires, as the engine was going to 
stop. 1 damped tires Nos. 1 and 2, and my “butty” did No. 3. I 
also opened the doors of Nos.1 and 2. There is a damper to each flue. 
1 was going to the top of the boilers because I thought the steam 
was rather strong. 1 did not “ see” that the steam was strong, but 
thought it must be, as the engine had been stopped so long. 1 was 
going up to look at the steam gauge. When the engine is stopped, 
the steam blows off by means of the steam valves ‘I'he valves catch 
sometimes, but not often, ‘The steam was blowing out a little from 
both safety valves on the main pipe. I was going up to see why it 
did not blow out more—it did not blow out as much as I expected ; 
the steam did not blow off at that time from the valves on the 
boilers. The steam would blow off from the ma’n valves sooner 
than the others. The steam was blowing out from the valves on 
the boilers that morning, about seven o'clock. I examined the 
steam gauge trequently—it usually averages from 35 1b. to 40 Ib. 
pressure to the square inch. I had noticed it several times that 
morning. 1 think it showed about 35 lb, or 361b. 1 think 1 saw it 
at 40 1b. one time, 1 cannot say when [| last saw it. ‘Lhe steam 
gauge began to blow off at 40 1b. pressure, 


every Saturday, and on Sunday we commenced clearing it. We 





One boiler was let out | 


also examined the boilers to see if there was anything wrong. No. 2 | 


boiler was cleaned four weeks and three days before the explosion. 
No. 1 the week before. 
of these two boilers; they have not needed any repairs for the two 
years and three months 1 have cleaned them. I do not believe 
either of these boilers leaked. 

The evidence of William Griffiths, engineman, was of little im- 
portance, as he was at home ill, on the day of the explosion. He 
deposed that the blast engine was generally worked at from 35 Ib. 
to 40 lb. pressure; the valves began to blow off at about 40 1b. 

Mr. James, Lewis sworn: 1 was formerly a mechanic at the 
Aberaman lronworks. | was appointed at the commencement of the 
works in 1845, and held it until December, 1861. The boilers in 
question were put up under my direction. They were started on 
the Sth of March, 1847. We started with three boilers, Nos. 1, 2, 


and 3, and when we got the blast engine we increased the number 
of boilers to seven. 
and put up by the Neath Abbey Company. 
boilers were 9-16th and the crowns 8-16ths. 
The tubes, 


I'he boilers were made by the Neath Abbey, 
The bottoms of the 
The tubes were }in, 
valves, and fitting up generally of the boilers are the 


I have never found any “scales” in either | 


same now as when first erected. The diameter is rather large, but 
it was customary at that time. I repaired Nos. 1 and 2 in the year 
1856 or 1857. put new plates in the bottoms of each of thems 
The plates I put in were half an inch. When I left the boilers 
they were in their usual working state. The water feeding the 
boilers is getting worse and worse, which eats the boilers badly, and 
which may be seen by the plates being honeycombed. The water 
was first very good, but since Mr. Bailey opened a small level on 
the mountain the water got bad. It was about seven years since 
the level was opened. Some parts of the plates are very much 
honeycombed ; the honeycomb has eaten in jth of an inch; the 
plates are reduced in some parts to the eighth of an inch. It must 
have been examined very closely to havebeen discovered. The mud 
fills the holes up, and the men, therefore, cannot see them in clean- 
ing. We used to work the boilers at about 50 1b. pressure; 
all the valves blow off at 45lb. I should not have been afraid to 
work these boilers at 100 1b. pressure when new. If Mr. Fairbairn’s 
tables say that boilers of 9{t. diameter should not be worked above 
521b. pressure I should say he was wrong. I do not mean to say 
that 100 lb. should be their working pressure; I mean that the pipes 
would bear 1001b. pressure. Their reduced thickness, of course, 
reduces their power of resistance. The engineman had not the 
charge of the boilers, but he had to look after the firemen to see that 
they attended to their duties, and to look after his engine. I do not 
know the cause of the explosion. From appearances presented by 
the platesnow produced I should think there was something besides 
steam in the boiler ; it had a peculiar colour, not the result of fire or 
steam, but I cannot say what there was to act upon it. It could not 
have been produced by steam or fire, and I think there must 
have been some explosive gas in the boiler. Thisis a theory of my 
own. I think if the explosion had arisen simply from the thinness 
of the plate it would have been less severe. 1 believe the plates 
would have given way and the force expended before much 
damage had been done. It was necessary to work up to 40 1b. or 
45 lb. to get up sufficient steam. I never saw.honeycombing worse 
than this. It must have taken some years, but I cannot say how 
many, to have produced such a result. 

The inquiry was then adjourned until Friday, March 4, 1864. 

At the assembling of the jury this morning, James Lewis was 
recalled, and upon being cross-examined by Mr. G. Hollier said:— 
1 do not think there was a proper supply of water on the day of the 
explosions. Judging from the appearance of the plate I think there 
was a scarcity of water. The discolouration of the iron plates was 
the cause of my thinking of the water supply not being sufficient. I 
believe the discolouration was caused by the water not being sup- 
plied. The boilers have been standing without a supply of water 
for six hours. The plates that I noticed as thin were on the top of 
the flue. The tubes show that there has been no collapse. If the 
water were short the tubes would have collapsed. 

Mr. Samuel Hill, of Maesycwmma, Monmouthshire, deposed :—I 
have had much experience in the management of engines. From a 
careful examination of the plates and general appearances exhibited, 
my opinion is that the cause of the explosion was the scarcity of water 
in the boilers. ‘lhe colouring of the tube on the top surface is 
different from the other parts underneath. The top of the shell 
inside had the same indication of heat as the tube; the end nearest 
the tube was more discoloured than the other. These observations 
only apply to one of the boilers. I did not examine the others. I 
do not think the water could colour the boilers in the way in which 
they are coloured. I cannot tell which of the boilers exploded first. 
I should think they both exploded together. I work two engines 
by contract at Fforchaman. On Friday evening 1 went over the 
Aberaman Iron Works, accidentally, and I saw no one there but the 
watchman. I am acquainted with the river Aman. I am aware 
that some mineral water runs into the river, and I do not think 
that this water would produce the discolouration. I think the water 
had got below the gauge, and that gas was produced by the heating 
aud the mineral water. I believe it arose from the mineral and 
vegetable substances in the water becoming heated, and thus pro- 
ducing a gas. I cannot say what gas I should call it. I am not 
acquainted with chemistry. 

William Williams said :—I am an engineer, residing at Merthyr, 
and had considerable experience in steam engines and boilers. At 
the request of the coroner, I visited the Aberaman Iron Works on 
Monday, the 22nd of February, and after a careful inspection of the 
boilers I beg to submit the following report:—The explosion 
occurred to two boilers of tubular construction, of 40ft. long and 9ft. 
diameter, with one parallel tube in each of 2ft.10}in. in diameter, and 
composed of plates half an inch thick in shell and tube. They were 
externally fired boilers, the furnace being underneath, and the 
heated gases passing through side flues into the internal tube, and 
from thence conveyed into the chimney. They formed the first and 
second of a series of seven boilers. Three of those that 
remain are of similar construction, and the other two are 
plain cylindrical boilers, with hemispherical ends, 50ft. long 
and 6ft. Gin. in diameter. Three of the tubular boilers 
have been in work for a period of nearly seventeen years. The 
shell of the first boiler was lodged upon the forge furnaces, and 
the tube fractured near the middle; one portion remaining in the 
shell, and the other driven in a contrary direction upon a bank a 
considerable distance. The shell and tube of the second boiler was 
projected a distance of about 90 yards from their original position, 
the tuba separating from the ends, and driven out a short distance 
from the shell. ‘The end plates of both boilers appear to be rent 
into fragments, and scattered in different directions. On examining 
the transverse seams of the shells over the fireplaces, I found that 
the plates had been reduced by internal corrosion to one-eighth of an 
inch in thickness. The series of seven boilers were connected 
together by one main steam pipe, that supplied steam for a mill and 
forge engine and a blowing engine. On that pipes were fixed, two 
lever safety-valves, each 8in. in diameter, loaded to a pressure of 
42 lb. per square inch. ‘The working pressure of a shell of this 
size, of the original thickness, would be 52} lb. per square inch. 
They were fitted with a float and two gauge-cocks, and tour of the 
boilers had one safety-valve upon each, 4in. in diameter, but there 
Were no steam pressure-gauges on any of them. It was stated at the 
time the explosion occurred the two engines were not in work; one 
was stopped for repair of the machinery, and the other for packing 
the steam piston; there were six boilers in operation at the time, 
and one out repairing. It is, therefore, evident that, unless every 
precaution was taken to check the accumulation of steam, there 
must have been at the time a considerable increase of pressure. As 
far as 1 could judge, from the appearances of the plates, the accident 
cannot be attributed to deficiency of water ; but one cause of the ex- 
plosion I believe to be the failure of the transverse seams of the 
shells, over the fireplace, to resist the pressure. The shells appear 
to be unusually large for high-pressure tubular boilers, and, with a 
view to the greater safety and strength of such boilers, 1 think it 
would be desirable to diminish considerably the size of the shells. 
It is also apparent from this that circumstances may arise which 
make it important that every boiler should be fitted with two sepa- 
rate safety-valves, as well as independent pressure-gauges. I have 
been present at the inquest, and heard the evidence, and still am of 
the same opinion, viz., from the weakness of the boiler to resist the 
pressure to which it was exposed, and that the weakness arose from 
internal corrosion over the fireplaces. It must have taken a long 
period of time to have produced that effect. The last corrosion 
appears to have been honeycombed. ‘There is no doubt that defect 
could have been ascertained if the boilers had been properly ex- 
amined. The boilers are of unusually large size, and | think they 
ought to be supplied with two safety-valves in each of them. 

Cross-examined: I have heard the evidence given here, and I am 
still of opinion that the boiler could not resist the pressure, which 
weakness arose from the internal corrosion over the fire. It must 
have taken aconsiderable period to have produced that corrosion. In 
this case the corrosion has assumed the form of a honeycomb. That 
defection could have been ascertained if the boiler had been proper! 
examined. 1 consider the boilers are unusually large, and [ think 
each boiler ought to have had two safety-valves. 1 have been prin- 
cipal engineer at Cyfarthfa for about ten years, and at that place 











men are engaged expressly for the pu md ceiestetca 
the boilers onght to be olesned out, as a'rule, onces ere,n” Pallets; 
By Mr. Hollier: I have known cases in which the Neath Abbe 
Company have not put in the two valves. Iam aware that th 4 
were in the habit of making boilers of this description without th, “4 
I do not consider —— ry without them. — 
By a Juryman: I should consider it safer with tw _— 
ma 4 each -! — —* no oo about that. © safety-valves 
Mr. R. B. Longridge said: I am chief engineer 
Boiler Insurance Company, whose offices are in come oP 
chief engineer of the Association for the Prevention of Boiler Ex. 
plosions, and many of the leading firms of the north of England ~a 
members. I have attended here at the particular request of the 
coroner. I have examined the place where the explosion t ok 
place, yesterday and this morning. I have examined the fragm a 
of the boilers. I have heard the evidence adduced at this is = 
I think there is no difficulty in giving an opinion as to the fa ag 
found on examining the parts in one of these boilers marked 2 on th 
plan that close to the overlap of some of the circular seams some ot 
the plates are corroded nearly through. This is the case in art 2 
No. 2 about 8ft. from the firing end, where the first rupture = ct 
to have commenced. If a rupture occurred in the reduction ry the 
thickness of the plates, the ordinary working pressure of 41) |b, will 
be quite sufficient toaccount for the results observed. The burst- 
ing pressure of a boiler 9ft. diameter, made of half inch plates of that 
quality, would be about 300 lb. toa square inch. That if reduced 
to one-sixteenth of an inch in thickness, the bursting pressure would 
be about 40 lb, Some parts of this boiler were ‘ss than one-six- 
teenth part of an inch, but others retained tneir usual thickness 
My only surprise is that they should have worked so long at 40 Ib. 
pressure. I should have considered them safe at 20 lb.; when in a 
good condition 45 Ib. a square inch is as high a pressure as [ should 
consider it safe to work that boiler. Iam quite sutisfied there 
has been no deficiency of water. The red colour ov. the plates 
spoken of is solely attributable to the exposure to the weather, 
examined some of the other boilers this morning, and found them 
discoloured in a similar manner in the inside. I also fouud some of 
those boilers very much corroded ; deeply grooved aloug the seams : 
similar to the plates of the exploded boilers. Many of the rivet 
heads were completely eaten away. ‘I'he explosion which had 
taken place in these boilers is a very common occurrence. It is attri- 
butable to the presence of acid in the water. The water drawn from 
coal mines frequently produces these effects, and I have also known 
it produced from other sources. The injurious effects produced 
from such water may be prevented by the daily washing with 
common soda, to neutralise the acid. I have no hesitation in saying 
that the explosion is attributable to the corrosion of the plates inside. 
and do not think, at the time of the explosion, the pressure could 
have exceeded 4 lb. or thereabouts. The shock caused by the ex- 
plosion of No. 2 boiler, which, I believe, went first, appears to have 
caused a fracture in boiler No. 1, in consequence ot which 
the explosion of this boiler would immediately follow. If 
the boiler had been examined by a competent man the corrosion 
could not have escaped his notice—he must have known the boilers 
were not safe to work. In regard to the portion of the safety-valves 
upon the steam pipes, I may say that there was a steam junction 
valve between these safety-valves and each boiler. These stop- 
valves were merely used at the cleaning of the boilers, to prevent 
the steam from any of the others entering. There was no screw 
on the spindle, or anything to make these valves fast, so that 
I believe there is free communications between each boiler and the 
safety-valves at the time of the explosion. ‘There will be a pressure 
of 16U tons at the end of each boiler, at the ordinary working pres- 
sure of 40 1b. 
By the coroner: There is a probability of decomposing water, and 
producing hydrogen gas, if the plates are red-hot; but there could 
be no explosion without the admission of air, of which there is no 


probability. 
By Mr. Davies, surgeon : Some of the places nave exploded lon- 
gitudinally. 


By the coroner: There must have been fire and air for this hydro- 
gen gas to have exploded; there could not have been gas in this 
boiler, because I am satisfied there was not sufficient water. 

By Mr. Davies, surgeon: I have not analysed the water; any 
muriatic acid would cause this. 

Mr. Davies: This water contains muriate of soda. 
contains sulphuric acid generally from the collieries. 

Mr. Davies: It is the muriate of suda which the clay of this 
neighbourhood contains. 

By Mr. Davies: I have met with several explosions in new 
boilers. 

By the coroner: I have seen many instances when more destruc- 
tion has taken place, when the pressure has been no more than 40 ib. 

This completed the evidence to be given at this inquiry. The 
two sons of the deceased engineer were called before tue jury, aud 
both said that their father had been engineer at the works since 
their establishment. They had heard him frequently complain of 
the Nos. 1 and 2 boilers, und he had said he was afraid they would 
explode and kill some one. 

This being the whole of the evidence, Mr. Hollier addressed the 
jury on behalf of the proprietors of the works, remarking that Mr. 
Bailey exceedingly regretted this distressing event, but he had done 
all he possibly could to mitigate this calamity by providing for the 
support of those survivors who will suffer by it, and a provision is 
made for them, which will continue after the death of Mr. Bailey. 
With regard to any suggestion which the jury might make for the 
prevention of any future accidents of this description, they will be 
carried out in the fullest degree. With reference to No. 2 boiler, 
which had been said in the evidence to have exploded first, it had 
not come out in the evidence, but it was known to be bad, but there 
Was no supposition that it was so bad as it was. New plates were 
ordered for it, and were ready on the works to be put in. The 
boiler would have been stopped in nine days, and would have been 
stopped at once had not No. 5 boiler been undergoing repair. With 
these observations he left the mat.er in the hands of the jury. 

The coroner then summed up the evidence, explaining to the 
jury the precise points on which they were to find their verdict. 

‘The jury, after a deliberation of about an hour and a half, returned 
the following verdict :— We find that the deceased David Thomas 
and other persons met their deaths from an explosion of two 
boilers that took place at the Aberaman works on the 17th of 
February, and we, the jury, say that such explosion was the result 
of accident, arising from the bad state of the boilers, but they had 
no evidence to show that those in charge are responsible for such 
accident. They recommend the suggestions of Messrs. Williams 
and Longridge to the consideration of Mr. Crawshay Bailey, = 
also suggest the adoption of printed rules that each person shoul 
know his or their duty.” 


The water 








Lavncu or A Pappu Sreamer—Mesers. A and J. Inglis have 
launched a first-class paddle-steamer for the Queensland one 
Navigation Company. Her dimensions are as fullow :—Length o 
keel and forerake, 215ft.; beam (moulded), 25ft. 6in.; depth, 121t 
As she left the ways she was named the “ Lady Young” by Miss 
Inglis. 

Sunways.—Mr. Tite has laid before the House of Commons @ Bill 
respecting the use of subways constructed by the Metropoll 8 
Board of Works. 1t is proposed to give power to the Boare i 
require that all pipes already laid or to be laid under the pare te 
laid in the subways; but in regard to the removal of a pipe ‘a 
under the surface before the construction of the subway there ls 4 
power of appeal to the Board of Trade on the question whether » 
pipe can be removed consistently with a due regard to the purp on 
for which it is used. All companies and persons are to have - : 
right, without favour or preference, so far as space will — 
lay gas, water, or other pipes in the subways. The Board m y 
demand rent for the use of the subways, the amount to be deter 
mined by arbitration in case of difference. 















Marcu 11 - 1 864. 


MANCHESTER BOILER ASSOCIATION. 


THE ENGINEER. 


“ The engine-tenter was prosecuted for neglect, and sentenced to 
a month’s imprisonment with hard labour. 


Tas last ordinary monthly meeting of the executive committee of “Of No. 47 explosion, which occurred on December 31st, 1863, 


this 


association—postponed from February 23rd—was held at the some additional particulars of interest have been obtained since the 


offices, 41, Corporation-street, Manchester, on Tuesday, March 8th, issue of the last report. 


1864, the President, William Fairbairn, Esq., C.E., F.R.S., LL.D., 


“ The boiler referred to was No. 1 of aseries of three, connected 


in the chair, when Mr. L. E. Fletcher, chief engineer, presented his together and working side by side, all of them being of plain cylin- 


report. 


This report was a double one, embracing the month of drical egg-ended construction, and externally fired. The furnace 


Tanuaty as well of that of February,—since the annual meeting | end was rent into five or six pieces, and the fragments scattered, 
having been held upon the same day as the last ordinary monthly some of them being blown to a considerable height, while the 
P4 


one, 
m ) 
the following is an abstract :— A f 

“ During the last two months, é.e., from January Ist to February 
19th, inclusive, the ordinary visits of iuspection have been ma le, 
two boilers tested by hydraulic pressure, and 307 defects discovered 
ju the boilers examined; ten of which were dangerous. Details 
of these defects will be found in the following tabular statement. 


TABULAR STATEMENT OF DEFECTS, OMISSIONS, ETC., MET WITH IN THE 
BoibkRs EXAMINED FROM JAN, 1 TO FER. 19, 1864, INCLUSIVE. 
ee —— 

Number of cases met with, 
DESCRIPTION. 


| Dangerous. | Ordinary. | Total. 














= es es 
Defects in Boiler. | 
Furnaces out of shape... «2 +e oe es! .- 5 5 
| 
Fracture a | 1 7 | 8 
Blistered plates «5 we we te oe we 1 2 3 
Corrosion—Internal 4. we we oe | . 16 | 16 
. External .. co «+ oe o- 5 24 29 
Grooving—Internal 2. oe +. oe | “ 6 6 
se External .. ee ee oe wel ee 
|—_—— a Sa 
Total number of defects in boiler 7 co | 67 
Defective Fittings. 
Feed apparatus out of order «. .. .. 1 1 
° , ; 
Water gauges ” oe 08 we ~ 43 45 
Blow-outapparatus ,, oe ee . 43 13 
Fusible plugs ” ee 1 1 
Safety valves 00 oo 688 5 5 
Pressure gauges *” oF 1 l 13 
Total number of defective fitting» 3 109 103 
Omissions. 
Boilers Without glass water gauges .. . | ee | iM l4 
_ pressure GAUGES... 42 os - t 4 
ue blow-out apparatus... .. ee | 2k ; %4 
- feed back pressure valves oe 83 | &3 
Total number of omissions oe } 125 | 125 
| i 
Cases of over pressure .- .. ss ee oe oe | ? , 
Cases of deficiency of water.. .. .. 2 | 2 
307 





Gross total .. 10 


“Of some of the defects enumerated above a few particulars may 
be given— 

“ Blistered Plates.—A blister, measuring 24in. by 12in., and three- 
sixteenths of an inch in thickness, has been met with inside an 
internally-fired boiler, 8ft. in diameter, and working at a pressure of 
45 1b. on the square inch. 

“ Corrosion—Internal.—In two boilers, though only eighteen 
months old, the plates, which had been seven-sixteenths of an inch 
thick originally, were found to be eaten half through, while the 
rivet heads also were attacked. The plates were honeycombed, 
being affected more severely at the furnace than at the back end of 
the boiler. ‘The feed water used was drawn from a well. 

“ In another boiler, which was of Lancashire construction, and fed 
from the Rochdale Canal, the furnace crowns presented a spongy 
appearance, and channelling had set it at the transverse seains, which 
is unusual in internal flue tubes; also the rivet heads and angle irons 
were attacked, as well as the whole boiler generally. Some of the 
chanuels were cut half through the plate, while many of the other 
indentations exceeded this. 

“ Internal corrosion has been successfully arrested, in many cases, 
by the use of carbonate of soda, introduced in small and frequent 
quantities with the feed water. 

“ Corrosion—External.—Two wagon boilers were found to be so 
corroded along the brickwork seating that holes could be scraped 
through the plates. 

“‘f!'wo Lancashire boilers, set upon side walls, though free from 
leakage at the seams of rivets, were found, on ‘ thorough’ examina- 
tion, to be seriously corroded at the seating, in consequence of 
water, arising from the discharge of the safety valves, &ec., being 
allowed to fall upon them. 

“Two other instances occurred to Lancashire boilers, in conse- 
quence of their being set upon mid-feather walls. It is always 
recommended that a portion of this wall should be removed, by 
way of preparation for a ‘thorough’ examination, otherwise the 
true condition of the plates cannot be ascertained. In this instance 
this recommendation was not complied with in time for the inspec- 
tors examination, so that he was unable to see the amount of corro- 
sion going on. But upon this recommendation being subsequently 
adopted, the plates were found to be so dangerously eaten away 
that the owner at once condemned the boiler, and our inspector 
found it removed on his next visit. In the other case the plates 
over the mid-feather, in the neighbourhood of the transverse seams, 
were found to be reduced in places to one-eighth of an inch in 
thickness. 

“Pour cases of external corrosion occurred at the bottom of the 
shells of internally-fired tubular boilers, on account of the unequal 
®xpaosion of the metal, consequent on the imperfect circulation of 
the water, The constant straining induced by this unequal expan- 
sion bad produced leakage at the transverse seams, and thus 
corroded the plates. In such cases caulking is of little use. In 
mauy boilers of this class under inspection the edge of the overlap 
has been so repeatedly trimmed and recaulked ihat the margin 
beyond the rivets has been at length all cut away. The only 
radical cure is to maintain the whole of the shell at an equal tem- 
perature, and this, in many cases, has been found to be sufficiently 


ned by carrying a return flue under the bottom of the 
Oller, 





tal Two other cases arose from leakage at the tube ends of multi- 
ubular boilers, from which the plates at the bottom of the combus- 

tion chambers were nearly eaten through. 

only indicated 14 Ib. as the blowing-off pressure, while it proved to 

bine a as 35 1b. This shows the importance of all boilers 
ing fit 

spely his indicator, so as to ascertain the actual pressure, and check 
'@ accuracy of the steam gauge at each of his visits. 


e “ Explosions. 
a as sr m occurred on Wednesday, December 30th, 1863, 
aan a not reported in time to take its place in last year’s list, 
14@ number of explosions for the year 1863, which came 
under the notic . 
while the 
altered, since, ha 
rélerred to, 
“The be 
Associatio 


ppily, no one was hurt by the explosion just 


diler in question, which was not under the care of this 
rosy a of plain cylindrical egg-ended construction, and 
Pe = cause of the explosion was simply neglect on the part of 
vo ueine-tenter, who allowed the boiler to get short of water. In 
consequence of this 
Weakened, that ruj 
the bottom of the 

blown from its sea’ 
while another, 
bag 


ture ensued. Though the rent was confined to 
shell immediately over the fire, the boiler was | 


. ; Working alongside, was also dislodged, and thrown | 
Teater distance than the one that burst. 


Pressure Gauges out of Order.—Oune has been met with which 


ted with suitable taps, in order that the inspector may | 


e of the Association, will now stand as forty-eight; 
number of persons killed and injured will remain un- | 


the plates over the fire became red-hot, and so | time, by which one person was killed and three others injured. It 


t and thrown upon the ground, bottom upwards; | pressure bottled up, so that on the fire being maintained for a 


of the executive committee, the consideration of engineering | remaining portion of the shell was thrown from its original posi- 
atters had been postponed till the next meeting. Of this report | tion, and the seating altogether destroyed. 


“It is of interest to note that the adjoining boiler was also dis- 
lodged, and battered iu at its side for nearly half its length ; since it 
affords an illustration, by no means the first that has been met with, 
of the manner in wnich what may be termed compound explosions 
arise, and which, it appears, spring from externally-fired oilers 
only. 

“From the commencement of the present year up to February 
19th I have to report five explosions, from which fifteen lives have 
been lost and also twelve persons injured, some of them very 
severely. Not one of tue boilers in question was under the charge 
of this Association. 

“ These explosions have not all been personally investigated, and 
when such is the case I am frequently indebted, as in the present 

| instance, to engineers who, residing in the respective localities of 
the explosions, and having the opportunity of making examinations, 
kindly furnish me with detailed reports and sketches, ‘The follow- 
ing is the tabular statement :— 


TABULAR STATEMENT OF EXPLOSIONS FROM JANUARY IsT, 1864, TO 
FEBRUARY 19TH, 1564, INCLUSIVE, 





Progres- —e Persons) Persons 
sive No, Date. General Description of Boiler. | ;\) ae Total, 
‘ killed, jinjared, 
for 1su4. 
1 Jan. 4 Balloon or haystack, exter- 
mally fired .2 «we co + 0 0 0 
2 "Jan. 7 | Plain eylindrical egg-ended, | 
externally fired .. .. .. 1 | 0 1 
3 Jan. 11 Boiler for heating public 
building oo 68 06 60 0 | 1 1 
4 Feb. 2 Details not yet fully ascer- | 
taimed .. «so cf co se 1 | 1 2 
5 Feb, 11 Cylindrical, with a single- 
flue and bull-dog ends, ex- | 
ternally fired oe 08 oe 183 | «210 23 





Total 2 oo «. 15 12 27 





“No.1 Explosion. The boiler in question worked at a colliery, 
and was not under the charge of this Association. it was one of a 
series of two working side by side, both of them being of balloon or 
haystack shape, 13ft. in diameter, and having their safety-valves 
loaded to 14 1b. per square inch, although usually the engine worked 
with steam at a pressure of 5 lb. only. 

“The explosion took place on a Monday morning, the boiler and 
engine having been at rest on the previous day. The weather was 
frosty at the time, and the feed pipe, as was:found upon examination 
after the explosion, became choked with ice. This cut off the supply 
to the boiler, and it consequently exploded from shortness of 
water. 

«“ The boiler was rent into seven pieces, the steam pipes broken 
up, a portion of the engine house thrown down, and the top of the 
chimney stack damaged. The fragments of the shell and steam 
pipes, as well as the debris of the building, were scattered to a con- 
siderable distance; but although there were 120 men in the vicinity 
of the boiler, and many of the flying bricks struck the roof of an 
adjacent cottage, in which its residents were sleeping at the time, yet 
happily no one was injured. 

** No 2 Explosion, which resulted in the death of one man, occurred 
to a boiler not under the inspection of this association, and employed 
in driving an engive attached to a limestone pit. 

“It appears that the boiler was six years old, and one of a series 
of two, working side by side, and connected together, both of them 
being of plain cylindrical egg-ended construction, and externally 
fired. The length of the one in question was 31Lft. 8in., the diameter 
7ft., and the original thickness of the plates from three-eighths to 
seven-sixteenth of an inch ; while the pressure to which the safety 
valve was loaded was 48ib. This, however, would be exceeded 
whenever the steam blew off at all briskly, and, since there was no 
steam gauge, the exact pressure would not be known. Excepting 
the omission of the steam pressure gauge, which, though too common, 
should never occur, the boiler was fitted with such mountings as are 
usual to its class, and might have been safely worked at a pressure of 
50 lb. as long as it was in good condition. 

“Such, however, was not the case. Leakage had been going on 
for some time on the top of the boiler, both at the seams of the rivets 
and at the joint of the feed pipe, which was not riveted to the shell, 
as it should have been, but merely bolted. The water from this 
leakage ran down and corroded both sides of the boiler, though it 
affected the right-hand one more especially, the plates of which it re- 
duced in thickness to nearly one-sixteenth of an inch, for a length 
of about 8ft. horizontally, just at a part concealed from view by the 
brickwork in which the boiler was set. At this weakened part, 
which was below water-line, the shell rent in the first instance, and 
then tore from end to end, opening nearly flat, and separating into 
three pieces. 

‘“‘ All these fragments were thrown from their original position, 
one of them to a distance of a few feet only, and the other two 
about forty yards across a colliery railway. The seating of the 
boiler was torn up, the engine house shattered and unroofed, and the 
debris scattered in every direction. The man who lost his life, 
though standing on the opposite side of a canal to that on which the 
explosion occurred, «nd at a distance of about forty yards, was struck 





by a brick, shot away by the percussive action of the steam, and | 


died shortly afterwards from the effects of the blow; while the 
engine-driver, aud another man in the engine house, escaped com- 
paratively uninjured. 

“ It appears tuat there was plenty of water in the boiler at the 
time that it burst, and there is no need for the supposition that auy 


thinned by corrosion, as they were found to be, is quite sufficient, 
by itself, to account for the explosion. 

* At the inquest, the owner of the boiler, through his solicitor, 
attempted to prove the engineman at fault, and to show that the 
explosion was due to excessive pressure of steam, consequent on 
his negligence, and not to the defective condition of the boiler. 
The jury, however, returned a verdict of manslaughter against the 
proprietor, as well as the superintending enginecr of the works, 
both of whom it appears had been apprised, more than once, of the 
leakage which was going on, and their attention called to the 
necessity of further examination, The verdict ef the jury was, 
however, shortly after set aside on account of informality. 

“No. 3 Explosion, from which one person was injured, but 
happily no one killed, occurred to a boiler, not employed in the 
| generation of steam power, but for beating and ventilating a public 
| building. This boiler was not under the inspection of this associa- 
tion. 

“It will be seen by the date that this explosion took place during 
the severe frost at the commencement of the year; while two 
other explosions happened to houschold boilers, just about the same 


was through the frost that these explosions arose. The water in 
the pipes froze, and thus the outlets became choked, and the steam 


sufficient time explosion became inevitable from accumulated 
pressure. As long as the water in these boilers retains its liquid 
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state its own inlet column forms a natural safety valve, but since 
this action is entirely arrested on the ocurrence of frost, every boiler 
employed for heating and ventilating public buildings, as well as 
those for household purposes, should be fitted with an efficient 
mechanical safety valve, which would remain unaffected by changes 
of temperature. The importance of this with regard to domestic 
boilers is too apt to be overlooked, but I have known neglect 
of this precaution to result in fatal consequences in more than one 
lustance, 

“No, 5 Explosion was of a very serious character, resulting not 

only in considerable damage to property, but also iu the death of 
thirteen persons, and in injury, which in some cases was very severe, 
| to ten others. It took place at au ironworks, the boilers of which 
were not under the charge of this association. The scene of the 
explosion has been personally visited, and the cause investigated ; 
but siuce the coroner's inquiry is still pending, the publication of 
the particulars is deferred to the next monthly report.” 
P.'S.—Since the above report was closed, which only extends, as 
stated, to the 19th of February last, another most serious ex- 
plosion, resulting in the death of ten persons, as well as injury 
to seventeen others, has occurred at an ironworks to a boiler not 
under the charge of this association. The scene of the catas- 
trophe has been personally visited, and the particulars will be 
given in the monthly report for March to which the explosion 
belongs. 

It will be observed that already twenty-five persons have been 
killed since the commencement of the year by the six explosions 
which have occurred, 











|} Pexstan Gutr TeLearara.—A_ telegraphic despatch has been 
received from Sir Charles Bright, in the Persian Gulf, dated the 9th 
of February, which was transmitted through the first section of the 
new Indian cable, The contents of the first two cable vessels had 
been successfully paid out from Gwadel to Cape Mussendom, about 
150 miles. The cable was in perfect order and working well. ‘wo 
other vessels had arrived at Bombay, and the expedition would cou- 
tinue paying out the line towards Hurope in about a ivrtnight, the 


| next section being from Cape Musseudom to Bushire, and the next 


aud final one from Bushire to Bussorah, .n all 1,25v iiles. 


Macuinery Exrorrs.—it appears that tue value of the steam 


engines and machinery exported iu January, L864, was as follows, 
as compared with the corresponding mouths of 1863 and 1862 :— 
; Jan. 1862, Jan. 1863, Jan. Ist4. 
Steam engines... .. £53,062 .. of 4 £07 6: 
Other machinery 144,020 .. 
Total .. .. «+ M198,882 .. oo £252,152 .. ..£295,465 
In a recent number of Tue Enarneer we called attention to the 
great progress made in this branch of our exports during the last 
ten or fifteen years ; and it is gratifying to find that the figures now 
before us show a further continuous progress. 

Yravvic Kecewrts.—The trafic receipts of railways in the United 
Kingdom amounted, for the week ending the 27th of February, on 
11,164 miles, to £533,569, and for the corresponding week of last 
year, on 10,758 miles, to £504,243, showing an increase of 407 miles 
aud of £29,326 in the receipts. ‘lhe gross receipts on the following 
fourteen railways amounted in the aggregate, on 7,725 miles, to 
£423,814, and for the corresponding week of 1863, on 7,543 miles, to 
£400,043, showing an iucrease of 182 miles and £23,771 in the 
receipts. The increase on the Caledonian amounted to £2,010; on 
the Great Eastern to £400; on the Grea: Northern to £2,784; on 
the Great Western to £2,217; on the Lancashire and York- 
shire to £3,750; on the London and North-Western to £6,990; 
on the Manchester, Sheffield, and Lincolnshire to £1,856; on 
the Midland to £4,414; on the North British to £665; 
and on the North-Eastern to £3,273; total, £27,859. But from this 
rust be deducted £77, the decrease on the Great Southern and 
Western, £1,715 on the London and Brighton, £942 on the London 
and South-Western, and £1,354 on the South-LHastern, together 
£4,088, leaving the increase as above, £23,771. The goods and 
mineral traffic on those lines amounted to £266,659, and for the 
corresponding week of 1863 to £236,755, showing an increase of 
£29,904. The receipts for passengers, parcels, &c., amounted to 
£157,155, against £163,288, showing a decrease of £6,133. The 
traflic receipts on sixty-three other lines amounted, on 3,440 miles, 
to £109,755, and for the corresponding week of last year, on 3,215 
miles, to £104,200, showing an increase of 225 miles and £5,555 in 
the receipts. The total receipts of the past week show an increase 
of £312 as compared with those of the preceding week, ending the 
20th of February, and as compared with the corresponding week of 
last year an increase in the trade of the country. 

Tue MereivaL System or Weiguts AND Measunes.—Mr, Ewart, 
in moving, on Wednesday evening, the second reading of this bill, 
explained that its object was to make the adoption of the metric 
system permissive. He would not repeat what ho stated last year 
as to the advantage the adoption of that system would lead to in an 
international poiut of view. ‘The bill which he introduced last 
year was compulsory ; but the present measure was permissive ; 
and he would uow confine his observations to three points— 
namely, to the aspect of the question at the close of the debate 
last year; to what had occurred since respecting it; and to the 
measure he now proposed. Last year it was the opinion of the 
Government, and of the House, that the bill, though carried by a 
majority, should be withdrawn, and that a permissive mea- 
sure should be brought in instead. The committee, on whose 
report the proposition was founded, came to a unanimous conclusion 
in favour of the metric system, avd a majority of the House 
declared in favour of the Bill founded on the report. He would 
now proceed to show what had occurred respecting this question in 
the interval between the last and the present Session, An impor- 
tant congress at Berlin had come to a unanimous resolution in 
favour of the metric system, and Sir W. Armstrong, in his intro- 
ductory speech at the British Association in Newcastle, strongly 
recommended its adoption. In like manner, the Chambers of Com- 
merce in this country, having met near that louse a few days ago 
resolved in favour of the metric system, There was a universal agree- 
ment among all the foreign witnesses who appeared before the com 
mittee as to the advantage of the system, and it appeared that no 
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| foreign nation which had allowed it to be introduced had ever allowed 


it to be withdrawn. Last year he had alluded toSpain, Portugal, 
and other foreign countries; but there was another country which 
in the number of its weights and measures much resembled Eng- 


: : 1 \ | land; and he had therefore been anxious to know the result of the 
unusual pressure of steam existed, since the fact of the plates being | 


change in llolland, and, in reply to a communication made to the 
Dutch Embassy, he was told that there could be but one opinion on 
the subject, and that the most confused state of things in different 
localities had been changed into a most simple and easy system. He 
would now state why he proposed a permissive bill. He should 
have been glad to go further, but it was his duty to obey the 
wishes of the House. He believed, however, that many persons 
in trade would avail themselves of the measure. It would 
be of great advantage to watchmakers, for, at present, orders sent 
to another country were difficult to be understood, as the weights 
and measures were so different. It appeared, too, that, with 
respect to the wheels of railway carriages, there was a risk that the 
work, when executed upon orders sent from different parts of the 
country, and more especially when sent from foreign countries, 
would not suit. In the engineering business great inconvenience 
was felt in consequence of the various measures employed in its 





different branches, Last session a great number of architects 
petitioned in favour of the metric system; and there could be no 
doubt that a permissive measure would be taken advantage of by 
many ; while, with respect to internatioual communications, it was 
certain to be a decided benefit. He trusted that the system would 
work its way gradually into the commerce and manufacturing 
trades of the country until, at last, the people would become con- 
vinced that it was desirable to pass a compulsory measure. In the 
meantime he believed that the passing of a permissive bill would 
be a step in the right direction, The bill passed to a second 
reading. 
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HASELTINE’S HARROWING AND SMOOTHING 
LAND. 


Tuese improvements, communicated to Mr. Haseltine, of South- 
ainp'on-buildings, relate to certain modifications in and attachments 
to a double V-shaped harrow, for the purpose of more effectually 
cultivating and smoothing ploughed land. 

Fig. 1 is aside elevation of the combined harrow and scraper ; 
Fig. 2 isa plan ; Figs. 3 and 4 are views of a tooth for harrows or cul- 
tivators ; Fig. 5 is a side elevation of a scraper and rake; Fig. 6isa 
plan of the implement when arranged for harrowing crops ; Fig. 7 
is a detached view of the handle shown in Fig. 6. 

The frame of the harrow, shown in Figs. 1,2, nd 6, is con- 
structed of any suitable material and convenient size. The sides 
A, A, and B, 5, form respectively two sides of an equilateral triangle. 
This form, however, may be considerably varied without changing 





essentially the character of the implement. One side of the outer 
part of the frame extends forward beyond the other, as shown, 
and in this extension is fixed the tooth a, which most effectually 
—- the clogging of the harrow. By the extension of the sides 
3, B, beyond their point of intersection, and until they reach the 
sides A, A, a diamond-shaped front is formed. The brace C is 
bolted to the sides A, A, and B, B, to give firmness and strength to | 
the harrow. On the uprights 4, b, is fixed the crossbar D. This | 
bar is used as a handle to tend or guide the harrow. The rod E 

connects the bar D to the point of draft, acting as a brace, and giving 

the driver more perfect control over the implement. The draft 

tongue F is attached to the harrow by means of a hook-and- 

eye joint, clearly shown in Fig. 2. The curved metal piece c | 
passes through a slot in the tongue, preventing the latter from mov- 

ing sidewise, while the hook-and-eye joint permits the harrow to 

readily adapt itself to any inequalities in the ground. As a substi- 

tute for this arrangement a hinged joint may employed with a 

straight piece of metal instead of the curved piece c. When it is 

desired to remove the tongue thus secured to the harrow, the bolt 

is drawn from the hinge, and the tongue raised over the top of the 

said straight piece of metal. In place of the ordinary shaped 

harrow tooth, shown in Fig. 1, a cultivator tooth d, Figs. 3 and 4, 

may be for many purposes advantageously employed. 
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With the harrow above describedjis?combined afscraper G, Figs. 
1 and 5, but so constructed that it is easily{attached “or detached as 
may be desired. ‘This scraper and its frame may be'constructed of 
any suitable material, and in any convenient form. Each of the two 
pieces e to which the scraper G is fixed has a hook upon its end, which 





fits into the eye f/ as clearly shown in Fig. 2. This mode of attach- 


ment is not only convenient for detaching the scraper, but permits | 


the latter to be easily raised and lowered as the nature of the surface 
may render desirable. The handle g connects the side pieces e, and 
is designed for convenience in tending the scraper. The braces h, 
Figs. 1 and 2, are made of any suitable form. The object of the 
scraper is to smoothe the surface of the ground after the harrow, 
which is especially advantageous when reaping and mowing machines 
are employed for gathering crops. 

Vig. 5 is a rake which may be used with a similar frame in place 
of the scraper; or the part H may be constructed separately, and 
so attached to the scraper by means of bolts that it may be readily 
removed, 

In Fig. 6 is shown the harrow with the draft tongue attached to 
the rear for reversing the implement when it is to be employed for 
harrowing or cultivating crops planted in rows or drills. When 
used for this purpose tives of the front teeth are removed, as 
shown in Fig. 6. In this form the bandle I, shown detached 
in Fig. 7, is employed. This handle is connected to the bar D by a 
hook-and-eye joint at onejend, and is attached in any convenient 
manner to the harrow or cultivator at the other end. The method 
shown is, making a slit in the upright i, Fig. 7, through which the 
curved piece c passes, the two being fastened together with a pin or 
screw bolt. When a straight piece is employed, it passes direct into 
a slit or mortice in the handle I, and is secured by a bolt. The 
draft tongue is connected to the rear of the implement by means of 
hook-and-eye joints, as shown in Fig. 6. 





JACKSON’S MACHINERY FOR ROLLING HOOPS 
AND TYRES. 

Tue first part of this invention, by P. R. Jackson, of Salford, 
consists in supporting the spindle of the gauging roller in a socket 
which is moved to and fro on or in the table by a screw or otherwise. 

Secondly, the invention consists in the opglinetion of three rollers 
acting on the edge of the hoop or tyre that is being rolled while it 
is passing between the compressing rolls. These rollers are or may 
be moved to and fro lengthwise of their axes by screws or other 
equivalents for squaring and rounding the corners of the hoop or 
tyre, or they may also be set at an angle to the edge on which they 
act. 

Thirdly, in moving one of the main compressing rolls endwise 
by means of a screw, or other equivalent, during the rolling of the 
hoop or tyre. 

Fourthly, in applying a roller to the upper and under edges of 
the hoop or tyre after or before it has passed between the compress- 
ing rolls for contracting and consolidating the hoop or tyre, and 
finishing the edges, 

And, lastly, in constructing thermometers in the shape of a wheel, 
for ascertaining the temperature of hoops or tyres while they are 
being rolled, or when passed over hoops or tyres that have been, or 
are to be, rolled. 








| in order to smoothe the corner, or the rollers / may be set at an 
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Es) MbAULT. 


Fig. 1 represents, in section, the improved gauging apparatus, 
applicable to a rolling mill, for indicating the diameter of the hoop 
or tyre under operation. a is the ordinary gauging roller, the spindle 
b of which revolves in the taper socket c, which fits in the block d ; 
this block is moved to and fro in or on the table by a screw or lever, 
in the usual manner. When the taper socket c is dropped into 
the taper hole in the block d, or in the end of the lever, it binds 
itself fast, and the spindle 6 then revolves;in the socket c, which 
retains the oil or other lubricating material. ,The indices for indicat- 
ing the approach of the compressing rolls and the position of the 
gauging roller are made as usual. 

Figs. 2 and 3 represent two views of the improved arrangement 
of rollers for acting on the edge of the tyre or other article while it is 
passing between the compressing rolls ; f represents the tyre under 
operation; g, the compressing roll, which revolves in fixed bearings ; | 
and h, the compressing roll revolving in movable bearings. The | 
spindle of the roll A is furnished with a grooved bush A', to which 
the end of the lever 7 is connected by trunnions; the lever 7 is sup- 
ported on the sliding fulcrum ,', and to its longer end is attached a 
counterweight, the object of which is to keep the roll 4 against the 
roller k, which is situated above and in line with the compressing | 
rolls g and h; on each side of the roller K is another roller 7; the | 
spindles of these three rollers revolve in adjustable bearings, and | 
each roller can be adjusted independently of the others by the main 
screws m, actuated by worms and worm wheels, and the side | 
screws x. When the rolling mill is in operation the roller k, which | 
is or may be broad enough to bear on the edge of the tyre, and | 
partly on to the compressing roll f, is pressed down by the | 
screws m: this depression of the roller & consolidates the metal of | 
the tyre, and the roll 4 is depressed to the same extent as the tyre is 
reduced in depth. The index finger zis jointed toa stud fixed in the 
stationary part of the framing of the rolling mill, and it is acted upon 
by a set screw passing through a boss fixed in the movable frame 
supporting the rollers & and/. As this frame is depressed by the 
screws above described, the position is indicated by the finger x 
pointing to a graduated segment. The edge of the roller & is held 
against the roll g by a washer of india-rubber or other elastic sub- 
stance, placed between the bearing in which it revolves and a metal 
washer fixed to the spindle of the roller k; the object of this is to pre- 
veut or reduce the film of metal on the edge of the tyre; or the 
roller k may be narrower than the edge of the finished tyre, and 
be moved to and fro endwise. The side rollers? are not so much 
intended to compress the tyre on its edge as to prevent it from 
warping. The rollers 7 may be either plain cylinders, as shown, or 
they may be provided with flanges, as shown by dotted lines; when 
such flanges are used the rollers are pressed, lengthwise of their 
axes, against the edge of the tyre, by screws or other equivalents, 





angle to the edge on which they act. The roll /, instead of being 

moved up by the weight of the Sesae J, may be moved up and down 

by a worm, gearing into a toothed quadrant on the lever 7, as shown 

by dotted lines in Fig. 2; theobjectof giving an up-and-down motion | 

to one of the compressing rolls during the time of rolling is to! 
revent the formation of a rib or film on the edge of the tyre or 
oop under operation. 

Figs. 4 and 5 represent two views of the improved arrangement 
of rollers for contracting or reducing in depth a hoop or tyre in order 
to consolidate the metal of which it is composed; f represents the 
hoop under operation, and g and A the compressing rolls, between 
which it is passing. At one or both sides of the rolls g and A are 
placed the two pairs of rollers o and o', revolving in bearings capable 
of vertical adjustment by screws and worm wheels or other equiva- 
lents. When the rolls g and A are revolving, the hoop revolves also 
in the direction of the arrow; the rollers o are then gradually 


| moved towards each other to compress the edges of the hoop and 





thus to contract its depth, the roll A must at the same time be pressed 
against the inner circumference of the hoop, but its distance from 
the roll g will gradually be increased in proportion to the increasing 
thickness of the hoop, the edges of which are subsequently com- 
pressed between the rollers o!. 

Figs. 6 and 7 represent one mode of constructing a wheel ther- 
mometer for ascertaining the temperature of a hoop or tyre; fre- 
presents a section of a tyre, and r a block or disc of fire-clay or 
other suitable substance not materially expanded by heat. ‘This 
dise is provided with « bush revolving on a stud fixed in a lever or 
handle; to the disc ris fixed one end of a band of steel or other metal s 
which passes once or more round the disc r ; the other end of the band s 
is secured to the index finger ¢, which is acted upon by the draw 
spring ¢'. The index finger ¢ vibrates upon a stud 7! fixed in the 
dise r, on which is a qutiatel segment. The mode of operation is 
as follows:—The outer circumference of the band s is brought to 
bear against the hoop or tyre under operation or to be operated upon, 
the heat of which imparted to the band s causes it to expand in 


MACHINERY FOR ROLLING 











HOOPS AND TYRES. 


} Hi 


i! il 
i 


ci, 


ATTIRE We 


length.¥{ In expanding the spring ¢' draws forward the end of the 
bands. The variations in the length of the band s are indicated on 
the segmental dial above referred to. The illustration represents the 
index finger ¢ in the position it assumes when the band s is cold,’and 
as the temperature of the band increases the spring ( draws the 
pointer towards the opposite end of the graduated quadrant. A 
wheel thermometer may also be constructed in various other ways, as 
for instance, in the following manner: a wheel with a hollow rim 
containing mercury or other fluid is in communication with a 
— glass tube connected to the axle on which the wheel 
revolves, 





CALVERT’S MACHINERY FOR OPENING FIBROUS 
SUBSTANCES. 


TueEse improvements, by Francis Alton Calvert, of Manchester, 
consist in a machine for opening, cleaning, and preparing fibrous 
substances (to be used in lieu of the ordinary carding engine), the 
stationary combs and those on the drum or cylinder of which are 
self-stripping. 

Fig. 1 isa front elevation of the improved machinery, Fig. 2 is 
a plan, and Fig. 3 a side view of part of the same, 

ais the feeding trough, and 6 the feeding roller which delivers 
the fibrous substances to be operated upon over the rail c to the 
licker-in d, the surface of which is covered with the improved 
toothed wire, for which a former patent was granted to Mr. Calvert, 
Sept. 19, 1860, No, 2276, or in any other convenient and substantial 
manner. The licker-in d gives the fibres to the main drum or 
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cylinder e, to which combs of steel or other metal are attached, the 
teeth being tapered towards their outer circumference so as to con~ 
tinuously keep the teeth from being clogged or loaded, and thus 
preventing the necessity for stripping. The upper combs or re~ 
tainers fare provided with similar toothed combs which form the 
points of contact for the combs on the cylinder; these upper combs 
are also self-stripping. The combs are secured to the drum ¢ and 
retainer bars f in any convenient manner, so that they may be easily 
removed and replaced when injured or worn, The comb bars or 
retainers f are made adjustable, and are hinged at one side, so that 
they may rise when any hard substance passes under them. After 
the fibres have been carded or combed they are deposited upon the 
doffer g, from which they are stripped by a comb or otherwise 12 
the usual manner. 8 
In clothing doffers with the improved toothed wire it 1s necessary 
to place twelve or more threads to an inch, and in order pete 
plish this with ease and economy the teeth are cut in narrow Ila 
wire, and then this toothed wire is wound with a fine round wire on 
to the circumference of the doffer or other roller to be covered. om 
The improved comb drum and bars above described can 5 
advantageously applied either separately or combined to other 
machines for opening, cleaning, and preparing fibrous substances. , 
‘The advantage of this machine is that the combs do not clog, _ 
consequently the stripping which has either to be performed y 
hand or by complicated self-acting machinery is dispensed with. 
The present invention forms one of an extensive series for gin- 
ning, cleaning, and opening cotton and wool, and upon _i r. 
Calvert has been engaged for upwards of twenty-five years. 
machines are made by John Elce aud Co., Jersey Street, Manchester. 
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Tuis invention, by William Naylor, of Queen’s-road, Dalston, 
relates to certain improvements in safety valves, and consists, when 
using @ spring for resisting the valve from opening, in the employ- 
ment of a lever of the first order, one end resting by a suitable pin 
upop the safety valve, and the other end of the lever resting upon 
the spring, the end resting upon the spring being bent down- 
wards to an angle of about 45 deg. from the fulcrum, so that 
when the valve is raised by the steam the other end of the lever is 
depressed upon the spring downwards, and at the sametime is moved 
inwards towards the fulcrum, thus virtually shortening that end 
of the lever, and thereby counteracting the additional load upon the 
valve as it is raised from its seat by the greater amount of compres- 
sion put upon the spring. In some cases the spring is to be placed 
in tension, and caused to act at right angles to the valve. It is also 
proposed toemploy a cylinder witha piston acting against a spring, 
resisted by the end of a lever projecting over from the valve; the 
compression of this spring will indicate the pressure of the steam in 
the boiler, and when the maximum pressure is attained it will 
assist in lifting the valve. 

Fig. 1 represents a vertical section of a safety valve provided 
with the improved compensating valve lever; Fig. 2 is a sectional 
plan taken along the line J, 2, in Fig. 1; Fig. 3 isa front elevation 
of the valve complete; and Fig. 4 is an elevation of the opposite 
side of the valve to that shown in Fig. 3. 

Ais the main thoroughfare leading direct from the boiler; B is 
a lateral branch or escape passage for a portion of the steam after it 
has passed the valve C. This valve should project over the edges 
of the exit passage A, and the projecting edges of the valve should 
curve slightly downwards, as shown (Fig. 1), so that the steam on 
issuing between the valve and its seat will impinge against the 
curved projecting portion of the valve, and a portion of it will be 
directed downwards into the annular chamber D surrounding the 
central passage A, which chamber D communicates at once with 
the branch exit pipe B, while the other portion of the steam ascends 
past the edges of the valve. Ky this means the patentee is 
euabled to avail himself of the recoil action of the steam against 
the valve for the purpose of facilitating the further lifting of the 
valve when once opened. E is the improved valve lever; it works 
on a fulcrum at F, and is made to hold down the valve at one end 
through the rod or spindle G by the action of the helical spring H, 
which exerts an upward pressure against the opposite end a of the 
lever. This end a of the lever is bent downwards, as shown in the 
drawing, and is acted upon directly by the upper end of a rod or 
spindle I, situate inside the coils of the spring H and provided with 
a flange or collar b, against which the upper end of the spring bears, 
the lower end of the spring resting upon a cross bar K, through 
ahole, in the centre of which the lower end of the spindle I is 
guided, and free to move vertically. If preferred, the rod or 
spindle I may be dispensed with, the upper end of the spring H 
being turned up to bear directly against the lever, while the lower 
end may either lie in a sunk bed in the crosshead, or be turned 
down to form a contact or centre bearing point. 

Fig. 4° is a detail showing another modification of the mode of 
fitting or adapting the spring or springs H. a is the bent end of 
the lever E shown in Fig. 1; 6 is a nipper or centre point, which is 
pressed against the end a of the lever by one or more strings H, H'. 
The lower ends of these springs bear against a similar nipple or 
centre pa e, which rests in a countersink iv the cross bar K, or in 
the enc of an adjusting screw d passing through the cross bar, so 
that by raising or lowering the screw the resistance of the spring or 
Fen may be regulated; L, L, are two long bolts, which pass 

own through corresponding sockets M, M, cast on the valve casing, 
and through corresponding bolt holes near each end of the 
— bar K, which is thus supported entirely by the two 
: ts. By tightening, more or less, the bolts by their 
rere the spring H may be compressed, to any desired extent, 

— the cross bar K'and the collar or flange b on the spindle 
a he operation of the peculiar bent lever is as follows :—So soon 
H he pressure in the boiler overcomes the resistance of the spring 
a: e@ valve is lifted, and a certain extra compression is put on the 
_— The increasing compression of the spring, during the 
ee of the valve, has a tendency, if no compensating means are 
a oyed, to check the full opening of the valve so as to afford an 
Fn ang equal in area to that of the passage A, but by bending 
p wea ; lever, as shown at a, the lifting of the valve tends to 
> sant at end of the lever towards the fulcrum, thereby virtually 
- ine that end of the lever; consequently the power of the lever 
es <p the spring is increased in proportion as the valve is 
doneted Fri in other words, the resistance of the spring is propor- 
the — tminished, When the apparatus is properly constructed, 
= nce against the lifting of the valve will be uniform, or 

"Y 80, in whatever position the valve may be. 
os a Ly Vertical section showing the application of another 

i. ei nt of Compensating lever and springs to a safety valve; 
the’ o 8 ~ sectional plan of the same; and Fig. 7 is an end view of 

cont ane. In this arrangement the bent lever E is continued 
slides — valve, as shown at c, and through this end of the lever 
collar d md a rod or spindle N, provided with a flange or 
lieve ar its lower end, and with a piston or Dey ae O, the 
ne direct com” Steam-tight insidea small cylinder P. This cylinder is 

iler. Q ie ey through the passage e with the interior of the 
eas a elical spring surrounding the rod or spindle N, and 

Le hile Ap upper end against the end c of the valve lever E, 
hereon — end abuts against the flange or collar d. In all 
pects the valve and parts connected therewith are the same 
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as in the arrangement previously described and illustrated by Figs. 1, 
2, 3, and 4, with the exception that in lieu of the bearing points as 
the parts above, the lever I. is in contact with the spindles G and 1 ; 
ordinary pin joints are shown connecting such spindles to the 
lever. By adopting a vertically sliding indicator to the rod or 
spindle N in combivation with a properly graduated scale or divided 
plate, the pressure of the steam in the boiler per square inch can be 
readily indicated. As the pressure increases the piston O rises, and 
the spring Q is compressed, the upper end of the rod or spindle N 
working freely through the end c of the valve lever. So soon as the 
steam attains its regulated maximum pressure, the resistance of the 
spring H against the bent end a of the lever E will be overcome by 
that of the spring Q against the opposite end of the lever, together 
with the pressure under the valve, and the valve C will consequently 
open, and will be assisted in its opening by the action of 
the spring Q; while, at the same time, the increasing resistance 
of the spring H is compensated by the action of the bevt end a of 
the lever, in the manner hereinbefore described. The spring H 
should, of course, be made sufficiently strong to resist the regulated 
pressure upon the area of the valve C, as well as the pressure of the 
spring Q, so as to allow the steam to escape at its maximum pres- 
sure only. 








Tue Marquis or Worcester’s Inventions. — Mr. Henry 
Direks, C.E., is preparing a large and well illustrated volume, 
devoted to the life, times, and scientific labours of Edward Somerset, 
Marquis of Worcester. The Century of Inventions will be described 
in great detail,and Mr. Dircks has collected a great mass of evidence 
proving that the Marquis of Worcester was far from being the mere 
enthusiast so many have supposed. 

Tue FLeet or tHe Future.—Reviewing, then, the whole subject, 
it would seem that our future iron-clads of the largest class, if they 
are to carry broadside guns, should be ships, somewhat similar to 
the Royal Oak, but built of iron; and these will constitute the line 
of battle. For swift vessels of a smaller size, to play the part of 
our frigates in former days, there is no doubt that the turret prin- 
ciple is most suitable; and we are convinced that in the course of 
time the advantages of this principle will become so very manifest 
that the Admiralty will be constrained by the force of general 
opinion to adoptit. For the protection of our commerce in all parts 
of the world, and for the general purposes of the navy in the time of 
peace, the unarmoured frigates and corvettes of the present time will 
still be available; and forthe defence of our harboursand dockyards we 
trust we may see before long some armoured vessels of light draught 
carrying submarine guns. In a former part of this article we have 
alluded to this novel mode of warfare. Until quite lately it was 
generally supposed that water effectually resisted the propulsion of 
shot; but the following experiments, which were carried out at 
Portsmouth in the summer of 1862, prove conclusively both of the 
possibility and the terribly destructive effects of submarine fire. A 
110-pounder Armstrong gun was placed horizontally on a platform 
on the mud at low water, loaded with the usual service charges, and 
pointed at the side of a target-ship 20ft. distant from the muzzle. ‘Ihe 
gun was fired when the tide had risen to a height of 6ft. above it, 
and this was repeated day after day with various sorts of pro- 
jectiles. A flat-headed shot penetrated the side, through 2lin. of 
solid timber, and the ship filled directly ; but a conical-headed shot 
went through both sides of the hulk, passing through thirty-three 
inches of timber as well as the intervening water (for the hulk was 
then full). A shell, fired in a similar manner, burst in passing 
through the side, entirely destroying a large portion, break- 
ing beams and deck, and leaving a gaping aperture some two 
or three feet square. A thickness of iron of three inches, composed 
of six half-inch boiler plates, was then attached to a sound part of 
the hulk’s side, aud the experiments were repeated. The flat- 
headed shot failed to penetrate, although it shattered the plates ; 
but the conical-headed projectile passed clean through both 
armour and side, driving the fragments of the iron along with 
it, and making a huge breach. This demonstrates a singular 
fact—that while the flat-headed projectile has always, above water, 
proved most efficacious in penetrating iron plates, yet, for submarine 
purposes, the conoidal shape has a very decided superiority. The 
result of these experiments was as unexpected as it is important in 
its bearing upon future naval warfare; but an apparently insuper- 
able difficulty presented itself at the outset, viz., how to apply the 
principle of submerged guns for use on board a ship. Here again, 
however, the peculiarly inventive genius of Captain Coles comes to 
ouraid, and brings out a solution of this difficult problem ; and we have 
seen a plan of that officer's, which he has just patented, by which sub- 
merged guns may be worked and fired on Senitectitp with the greatest 
facility ; so that all a vessel, armed with such weapons, would have to 
do, would be to range up alongside of her adversary, give her two or 
three shot in her bilge, and then down she goes. It is most earnestly 
to be hoped that the Admiralty will not neglect this invention, and 
allow such a terrible and destructive means of warfare to be adopted 
by other countries before it is introduced into our navy, for woe 
betide the fleet attacked by vessels soarmed; nothing could possibly 
save it from destruction if the vessels composing it were constructed 
as at present. Should, however, this new description of naval war- 
fare come into practice, the corresponding means of defence will, of 

course, be sought for in armour-plated Fottoms as well as upper 
works, if such a thing is possible. And so we go on, one new 
invention leading to another, a novel mode of attack calling forth 
additional means of defence, a new source of expenditure entailing 





still further cost—Pelion heaped upon Ossa.—Blackwood’s Magazine. 





THE ROYAL SOVEREIGN, 
(From the Times.) 


Eneuanp, second in this instance among the Powers of Europe 
and following in the wake of Denmark, on Tuesday fairly placed on 
the water her first turret ship by floating the Royal Sovereign out of 
the dock at Portsmouth, where she was so long being converted to 
her present form, from that of the ordinary three-decked steamship, 
under the superintendence of Captain Cowper Phipps Coles, B.N., 
and in accordance with the plans which have been so long and per- 
sistently advocated by that officer. Denmark's Rolfe Krake is, 
however, not only afloat, but has also actually received ber * baptism 
of fire” in her recent attack on the bridge in Egern Sound, but 
England’s Royal Sovereign will yet be some six or eight weeks, if 
the ut.nost energy be bestowed upon her outfit, before she will be in 
a condition to undergo the ordeal which was so successfully passed 
through by her Danish sister, should like opportunities for a trial of 
her powers present themselves. The first and most important step 
towards this desirableconsummation has, however, been accomplished. 
The Royal Sovereign is released from her dock bondage, and the 
Admiralty have it now in their power to bring the “ turret ” principle 
to a practical test within the space of a few weeks, and thus solve tho 
great question of the day—ie., whether turret or broadside gun 
ships carry the most powerful ordnance ; for that, after all, is the real 
question at issue. 

On the 3rd of April, 1862, the Royal Sovereign, then a ship figur- 
ing in the Navy List of 3,099 tons, 120 guns, and 800 horse-power 
of engines, a new ship, but recently fitted with her machinery by 
Maudslay and Field, was brought down Portsmouth harbour and 
placed alongside the dockyard, where the work of conversion at once 
commenced by cutting off ber upper works down to the beams of 
her lower gun deck, reducing the noble ship in shape and appearance 
to the likeness of a huge mooring lighter more than any other form 
of marine architectural structure which the mind could imagine. 
She was placed.in dock on the 25th of April, where her conversion 
bas since been carried out, and where, on the 20th of February, 1563, 
then still a mere shell, she was floated off her blocks in order to 
ascertain her exact draught of water previous to her receiviug any 
of her weights, in addition to her engine, which, with the boilers, 
was of course on board. On this occasion she was found to draw 
13ft. Zin. of water forward, and 17ft. din. aft, the height of her 
topsides amidships being 14ft. Gin. Her exact displacement at the 
time was thus gained, and all necessary allowances could thevefore 
be made for the weights which would in future be placed on board. 
Since the period of her first being taken in hand for conversion she 
has naturally been the object of much discussion, her name has been 
constantly before the public, and the interest with which her return 
to the water on Tuesday was watched by a very numerous assem- 
blage was unusually great. Among the many preseut were Sir 
Michael Seymour, Major-General Lord W. Paulet, Rear- Admiral 
George Elliott, Sir James Elphinstone, M.P., Captains H. Caldwell, 
C.B., J. Seccombe, Lethbridge, Key, C.8., Colonels Somerset, and 
a very large number of other officers of both services. 

It had been calculated that about half-past ten the ship would lift 
from her blocks and leave the docks, and at 24 minutes part ten 
exactly she was clear, and a steady strain upon the hawsers brought 
her out, clearing the dock stern first, into the basin which contains 
the dock entrance. There were but a few inches to spare between 
the piers of the dock and the basin entrance, but by care she was 
successfully passed through both (for it was necessary, owing to her 
draught of water, to place ber outside the basiu as well as the dock), 
and berthed safely alongside the middle or pitch-house jetty. As 
she was hauled slowly across the basin she lay in a parallel line 
with the Victoria screw three-decker (fitting out as flagship on the 
Mediterranean station), of 4,127 tons, 131 guns, and 1,000 nominal 
horse-power of engine. The contrast was wonderful. In the 
Victoria was all the stately pride and grandeur of the wooden wall 
period—in, alas! all the combustibleness of its nature. In the Royal 
Sovereign was visible the iron period ia its latest phase, and it is 
impossible to give in words the impression made upon the mind by 
the contrast between the turret ship and the wooden three-decker 
floating within a few feet of each other, The former was a veritable 
marine monster. Imagine a long, black, low, floating structure, 
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capped by four short circular grey coloured towers, pierced with 
wicked-looking eyes, from which monster guns will vomit forth 
bolts of enormous weight with a velocity sufficient to crunch in the 
sides and ribs of any floating iron-clad opponent, at the same time 
ossessing with all its terrible teeth a skin so thick and well put on 
as to defy the blows of the most powerful enemy. She is 400ft. in 
length, 63ft. in breadth with her topsides—ie., the outside level of 
her upper deck, 10ft. above the water-line amidships, 12ft. Gin. at 
the stem, and 8ft. Gin. at the stern,--a vastly different ship from any 
of the American turret ships, and also one that, to judge from 
present appearances, would be perfectly seaworthy if masted 
and fitted properly for such service. She is now complete 
in all her armour and turrets, but has a considerable amount cf 
fittings, &c, to be completed by the shipwright department 
between decks. She therefore now represents, as nearly as possible, 
the same condition of outfit for active service as she did on her trial 
as a three-decked ship, on the 12th of August, 1858, when, with a 
draught of 19ft. of water forward, and 22ft. lin. aft, the mean being 
20ft. Ghin., she realised a speed of 12-253 knots as a mean of six 
runs. The ship now as a turret ship under the same condition of 
weights, but altered in their disposition, draws 18ft. of water for- 
ward, and 24ft. aft, the mean of which, being 21ft., gives 5)in. exira 
displacement only to the turret ship. Under these very favourable 
circumstances, although her estimated mean load draught is 24/t., it 
is not anticipated that her actual draught will be more than 23ft. Gin. ; 
and, as this is considerably less than she must have had as a three- 
decked 120 gun ship, the speed of the Royal Sovereign will be so 
much the greater in her new form as a turret ship when in sea~ 
going condition than it ever could have been as a 120-gun three- 
decker. 

In the Times of September 7, 1863, was a detailed description of 
the ship’s conversion and the construction of her four turrets. It 
will be enough, therefore, here to refer generally to the same subject. 
The ship's sides are composed of three feet of solid timber, 
strengthened internally with diagonal iron bandings and double the 
usual number of upper deck beams, wood and iron, the latter attached 
to massive iron knees, and clothed externally to the usual distance 
below the water line with 5}in. rolled armour plates from the Atlas 
Works, Sheffield (Messrs. John Brown and Co.), a firm eminent for 
the uniform excellence of the plates they supply to the Admiralty. 
Over the upper deck beams is laid lin. iron plate, secured 
over their butts and edges witb din. by lin. strapping pieces, 
and strengthened fore and aft by four stronger plates of the 
same thickness and metal. Over all this iron is laid 
the timber, or upper deck proper of the ship, of Gin, and Sin. 
oak planking. From the sides of the ship the deck slopes upwards 
until reaching the outer circumference of the turrets, which thus 
stand so many circular revolving forts on the erest of a glacis, the 
circumference of the glacis round the turrets being strengthened by 
tapered armour-plates, laid under the wooden deck, and over the 
iron one. Of the turrets themselves it is only necessary to say that, 
in their form of construction, they are built up of ‘T-shaped angle 
iron, projecting from an inner iron circular frame, filled in solid 
with timber, braced with iron diagonal bands, filled in over again 
with timber, and then faced with 5}-in. armour-plating, having, in 
addition, round the ports, an extra 4}-in, plate, thus comprising an 
inner iron skin of }-in. boiler plate, 2Uin. of wood backing, 
with the iron diagonal bracings aud ‘T-irons, lin. of 
external armour round the ports, and din. in all other 
external parts. ‘The tops of the turrets are covered with 
thin plating, supported on strong ‘I’-shaped bars, with the ne- 
cessary man-holes, for directing the turret (training its guns upon 
an object) and gaining access to the top. This latter is surrounded 
by a double row of light iron railings, which enables it to be used 
as a look-out promenade at sea, or, by the addition of the men’s 
hammocks round the railings, converted into an impregnable rifle 








pit, when steaming up an enemy's river or close along his shores. 
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‘I'he foremost turret, which will mount two 10°5-in. guns, has an in- 
ternal diameter of 23ft., and weighs 130 tons—that is, without 
guns. ‘The 2nd, 3rd, and 4th turrets mount only one 10°5in. gun 
each, and each weighs 116 tons, 7cwt. On Tuesday one of the ship’s 
12-ton 10-5in. guns (1501b. smooth bore) was in position in the 
foremost turret, on a carriage constructed on a plan designed | 
Lieutenant Roche, &.N., and on carriages fitted on the same plan all 
the five guns of the ship will be mounted. The largest turret ex- 
poses only 115 square feet to the shot of an enemy, while the three 
smaller ones expose only 84 square feet. The area of the ports in 
each is six square feet. A 150-pounder gun in a broadside gunship 
requires an area of ten square feet for only 30 degrees of training. The 
guns in the Royal Sovereign’s turrets cap be brought to bear 
together on either broadside, in nearly a line with the keel, or say 
two points on the bow. The guns preparing for the turrets, 
although of 12 tons weight each, are not rifled, and consequently 
their spherical projectiles will only be 150 1b. if of cast iron, and 
about 160 lb, if of the best steel. In this respect the ship's offensive 
»wers seem to have been too lightly dealt with, although it may be 
assuined that one well delivered, concentrated broadside, thrown 
with 50 lb. charges, may settle at once any iron-clad now afloat or 
building. The trials of the ship are looked forward to with the greatest 
interest, but it is to be hoped they will be conducted with some 
degree of system, and first let her offensive powers be tested, and 
then her powers of resistance, in both instances being competitive. 
"Tween decks the ship has great height, having 9ft. amidships 
under the iron beams, with messing accommodation for 250 men 
and proportionate accommodation for the officers, the whole being 
thoroughly ventilated, and, so far as a converted ship of the line 
willallow, on the plans of Staff Surgeon Edmonds, of her Majesty’s 
ship Victory. All this would, however, be arranged in a much 
more desirable manner in any future ship designed specially to 
carry turrets, instead of one being, as in the present instance, only 
converted for the purpose. Below this mess deck, on which we have 
omitted in the present notice to state that the bases of the turrets 
rest, the ship retains her original hold as a three-decker, where 
she stowed provisions for 1,200 men, so that it may be imagined 
she has now ample stowage as a turret vessel with only some 300. 
There are spacious store-rooms for the officers, with wing passages 
round the ship ; and her magazines have space for more than her 
allotted number of 200 501b. charges for each of her guns. ‘The 
cables and capstans work upon the mess, or, as it may be termed, 
lower deck, either by steam or hand, and the anchors can be weighed 
without showing a man on the upper deck or interfering with the 
working or training of the guns. ‘lhe steering arrangements are 
simple and most eflicient, and the screw aud rudder head are 
thoroughly protected externally by the stern being drawn out to an 
apex some 20ft. over all, and protected by armour plates of 4}in. to 
four plates length from the stern-post, where they join the din. 
broadside armour. ‘The bows are plated in the same manner. ‘he 
whole of the steam power of the ship has been reserved for the 
service of her propulsion alone when under way, so as to insure her 
the highest rate of speed when engaged with an enemy, and the 
turrets are, under these circumstances, turned by manual labour, 
and in some preliminary trials during the past week it was found 
that with six men at the winch-handles the large turret, with one 
gun mounted, could be revolved in a complete cirele in one minute. 
The Koyal Sovereign being a wooden ship armour plated, with 
her bottom coppered, or rather coated with Muntz metal, it was 
necessary to destroy any possible connection between the armour 
plates and the metal othe ship’s bottum, in order to prevent any 
similar catastrophe to that which befel the Royal Oak and the French 
ship La Gloire. A space of about a foot has therefore been left 
between the lowest part of the Royal Sovereigu’s armour plates and 
the Muntz metal on her bottom, and this has been covered with a 
belt of Brown's patent vitreous sheathing, which extends from 12in. 





PATENT ADJUDICATION REFORM. 
(From Newton's London Journal of Arts.) 

Tue increasing attention which the patent laws are just now 
receiving throughout the country seems to indicate that a crisis of 
some kind is imminent. Whenever it may arrive it will not come a 
day too soon, for if the collateral rights of patentees and manufac- 
turers are only to be maintained at the ruinous cost that at present 
obtains England might as well at once renounce her claim to 
manufacturing supremacy, and, by abrogating the law of patents, 
proclaim, like Switzerland, piracy of inventions as a feature of her 
national policy. There can be no question that the mode of pro- 
ceeding in our courts—refined and elaborated, as it has been of late 
years, to an excessive pitch, until the adjudication on an 
originally simple question has become complex aud costly beyond all 
calculation—is the origin ot the hostility that exists against patents; 
for we are all too apt, when suffering pecuniarily or other- 
wise, to vent our anger on, or refer our distress to, circumstances to 
which the evil that has overtaken us is kuown torelate, while 
we overlook the minor circumstances out of which the evil really 
arose; and thus suffering, we, in our baste, condemn the primary 
and innocent cause, and wish to be rid of it, regardless of the disad- 
vantages that would accrue from its removal. Thus, to cite a com- 
mon example, how many times have we wished to be rid of pain, 
regardless of the value of its monitions, while, even with such a 
powerful monitor, we too often neglect the means for its legitimate 
removal. Besides those who have suffered by, or rather through, 
the instrumentality of the patent laws—as they might, in like 
manner, suffer through any other prohibitory or compeusative law 
similarly administered—there are the blind theorists, who, forgetting 
that political economy is a science, founded ou the known laws of 


| human action, ignore the existence of the interests that prompt that 


action, and publicly proclaim at once their imbecility and their hos- 
tility to patent law protection. But enough of this. Our object at 
present is not to strive to enlighten these latter, for that is hopeless ; 
but to show the former how the rights of patentees and the 
rights of the public may be protected by a speedy and eco- 
nomical administration of justice. This is the more needful at 
the present moment because the attention of the various local 
Chambers of Commerce has been recently directed to the subject of 


| the patent laws, and at the annual meeting of the association of 


below the upper edge of the Muntz metal to 2ft. above load water | 


line entirely round theship. Four thousand square feet of surface 
are thus covered, and 9,000 plates have been expended in the work. 

The chief weights now composing parts of the Royal Sovereign, 
and fitted during her conversion, comprise the following items :— 
Armour plates, 590 tons; extra wood strengthening, 525 tons ; 
shields or turrets, 480 tons; one 10°din. gun, 12 tons; fastenings, 
deck plating, coamings, gratings, boats’ davits, &c., 340 tons ; total, 

9947 tous, 

Her chief weights to receive are:—Ammunition, 2U0 rounds to 
each gun, 109 tons ; coals, seven days’ steaming, 450 tons ; water, 
provisions, stores, cables, anchors, bouts, &c., 625 tons ; four 12-ton 
guns and carriages, 70 tous; men and effects, 40 tons; total, 
1,202 tons. 

It is necessary to remark here, before closing this notice of the 
Royal Sovereign, that it is useless to attempt any comparison 
between the efliciency of her turrets, either as regards their defen- 
sive powers or their working, with those of the American Monitors, 
‘The armour of the latter is composed of layers of inch plates, bolted 
together, while those of the Royal Sovereign are solid masses of 
metal, With respect to their working the American turrets rest 
with their base on the upper decks of the vessels, thus exposing 
their whole length to the enemy’s shot, and are, further, capped by 
a pilot-house, the whole structure being in all some 15ft. above the 
deck. The Royal Sovereigu’s turrets, on the contrary, rest their 
base on the lower deck, below the side armour of the ship, and have 
only some dit. Gin, exposed above the level of the upper deck. The 
pilot house in her is also a separate structure altogether, situated 
between the foremost turret and the funnel, and, therefore, does 
not cap the turret, as in the American Monitors, where, indeed, it 
was a necessity, from the vessels’ form of construction and their 
draught of water. 

The Danish turret ship, the Rolf Krake, is a small vessel of two 





and in a letter received from her, dated the 25th ult., the writer 
says:—“ The Rolf Krake was sent upon rather a foolish errand, to 
atiack a place (the bridge in Alsen-Sund) which could neither be 
seen nor approached near enough to prove her offensive powers. 
Her defensive powers were, however, sutliciently proved, notwith- 
standing, for the action lasted one hour and a-half, durmg which 
time she had three batteries of Prussian rifled 24-pounder guns 
playing upon her from three different points, the range being trom 
600 to 800 yards. She was struck 150 times; the rigging, bulwarks, 
boats, &c., were a good deal cut up, but the indents on the armour 
plates only reached a maximum measurement of 1} inch and we had 
only three men slightly wounded by fragments of meta! coming in 
through the bars on the top of the turrets. ‘The concus:ion on our 
little vessel by this storm of shot threw down some o! the cabin 
buikheads; but after the action was over the Rolf Krake, in hull, 
machinery, guns, turrets and their machinery, was in perfect order, 
and ready to recummence the action.” 


Tue Mivove Levet.—The leakage which occurred recently in the 
great dam so liboriously constructed near Lynn in the summer of 
1862 has been stopped. It has been ascertained that there was 
not any defect in the syphons, as had been also supposed, but 
only in the flange of the tube connecting the air-exhausting pipe 
with one of the syphons. This defective flange has since been 
removed, ‘lhe syphons continue to act satisfactorily, so far as it 
has been found necessary to use them, but the amount of rainfatl 
still continues below the average, and the efficiency and capacity of 
the syphous to pass the waters of the level in a time of heavy and 
continuous rain still remains to be tested. 

AnorHern MscuanicaL Company.—A prospectus has been issued 
of the ‘Thames Lronworks, Shipbuilding, Engineering, and Dry 
Dock Company, with a capital of £000,000, im shares of £100, to 
take over and extend the business of the Thames lronworks and 
Shipbuilding Company at Blackwall. This establishment was 
formerly known as that of Mare and Co. who failed several years 
back. Since that date the company, which was founded to continue 
the works, have constructed some of the largest iron-clad frigates in 
the navy, including the Warrior, Valiant, and Minotaur ; and, 
according to the prospectus, they have now contracts on hand to 
the amount of a million and a quarter sterling. 


those chambers, held in London on the 23rd February, the principle 
of granting patents was brought under discussion. What we have 
to say on the subject of adjudicating on patents will not be very new 
to our readers as respects the leading principles of the system which 
we desire to see adopted; but, being encouraged by some recent 
judgments of no less an authority than the Lord Chancellor of 
England, we propose to explain, somewhat in detail, the plan which 
was first put forward in this journal some seven years ago, and 
has since been referred to to demonstrate, as occasion served, its 
practicability. 

By many who have had the unenviable experience of being parties 
to a patent suit, it will be readily admitted that the importance of 
the original question at issue had, long before the termination of the 
suit, sunk into insignificance in comparison with the superadded 
question of costs incurred in carrying the case through its several 
stages; and that, in point of fact, it was carried to the final issue 
mainly with the view of saddling the costs on the opponent. This 
state of things is not, perhaps, peculiar to patent-law trials ; but, in 
adjudicating on matters of this kind, where the facts are rarely in 
dispute, it is monstrous that it should exist. In the costly trial, for 
example, of Seed v. Higgins, which was carried to the House of Lords, 
there was not a fact eventually brought out that was not before the 
Court of Queen’s Bench, and could,as well have been settled there: 
in other words, the verdict first entered for the plaintiff was utterly 
groundless, and such, we believe, would be found to be the case in 
two out of every three verdicts of a jury, if the cause were carried 
to the ultimate court of appeal. Trial by jury is now, however, by 
common consent, acknowledged as altogether inapplicable to cases 
of infringement of patents; and recent alterations in Chancery 


| practice having opened the Courts of Chancery to patentees, a large 





turrets, built at Glasgow, or Captain Coles’s plan, Sy Messrs. Napier, | Mitted to enter into them. Ii ; 
: thrown away; whereas, in point of fact, the whole subject of the 


proportion of patent suits is being disposed of by the equity judges, 
and some of these, by preference, without the aid of juries. This is 
a resource that was much wanted ; for to say nothing of the special 
qualitications of our equity judges to deal with the questions at issue, 
we had the most competent, as well as the highest, of the common 
law judges discountenancing the resort of patentees to his court, 
because of the lengthy trials stopping the current of ordinary busi- 
ness; and the practice has been growing to force litigants to accept 
the tedious, costly, and unsatisfactory decisions of a legal arbitrator. 

Hampered, then, as patentees are—and not they only, but manu- 
facturersalso—by the presentinadeq uate provision forthe administra- 
tion of the patent law, it is highly important to consider what are the 
defects in the present system, and in what manner are they to be 
remedied. We have said that facts wre rarely in dispute. To what, 
then, is the tedious and costly investigation, of which there has been 
so much well-grounded complaint, due? We will auswer this 
question in the words of the Lord Chancellor, who, in delivering 
his judgment, in November last, in the surface condenser case of 
Spencer v. Jack, which had been brought up on appeal from the 
Master of the Rolls, after trial had before the Chief Justice of the 
Court of Common Pleas, said :—*1t is indeed a strong lesson to 
prove the necessity of distinguishing in these cases between the 
matters of law and matters of fact, and in taking care that 
the matters of law (where they are not dependent upon 
questious of fact), shall be previously decided, before proceed- 
ings of so expensive and onerous a character as those which have 
here been taken are directed by the Court, or where parties are per- 
liere thousands of pounds have been 


determination was a matter that might have been ascertained, and 
might have been decided, within a few days, without the necessity 
of any of these issues, or any of these proceedings.” In this 
case the Lord Chancellor, having considered the specificativn, 
found it limited to certain matters admittedly beyond what the 
defendant had done; therefore, the whole case against the de- 
fendant fell through immediately a proper interpretation was 
put upon the specification, But, if such was the benefit accruing 
from this very simple proceeding, why should it not be resorted to 
in every case, and that before a defendant is brought into court ? 
It is no light evil—nor is it an uncommon one—for a manufac- 
turer to be interrupted in his business, and forced into a heavy 
law suit, at the mere whim of a patentee, who fancies, or has 
been carelessly advised, that his legal rights had been invaded. 
Kqually to the point with Spencer v. Jack, is the string of cases 
entitled Tetley v. Easton, which drew the well-known makers of 
the Appold centrifugal pump three times before a jury, on the most 
frivolous grounds ; the patent on which they were assailed, although 
twice amended by disclaimer, proving ultimately, utterly worthless. 

The first step, then, in moulding the proceedings in patent suits in 
accordance with reason and common sense, is to put upon the 
suitor the burden of proof that he has tenable grounds of complaint 
against the alleged infringer; and not until this proof is admitted 
should the alleged infringer be called on for his defence. 
This proceeding would take the place of the preliminar 
stages of the patent action at common law, to wit, the delivery 
of the declaration aud particulars of breaches by the plaintifi, 
aud the pleas and particulars of objections prepared in answer 
thereto by the defendant, and the contests arising thereon, 
conducted before the Judge in Chambers, by the junior counsel and 
attorneys of the respective litigants ; the object of each party being 
—and the end is too frequently attained—to keep the other entirely 
in the dark as to the course that will be pursued at the trial, not- 
withstanding the express provision of the statute of 1802, for pre- 
venting surprises at the hearing of the case. Neither are these 
proceedings of any use in instructing the Court, for we have the 
authority of the Lord Chancellor, when speaking of the sewing 
machine case now before him, and even in Chancery, where the bul 
4s generally considered something more than an equivalent for the 
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declaration and particulars of breaches at common law the sae 
left entirely in the dark as to the nature of the invention rg 
have been infringed. 


In order to entitle a suitor to put an alleged infringer upon his 
defence we propose that his claim to this privilege shall first ™ 
tested. To this end we would suggest, as an adjunct, either to 
special court for the trial of patent suits, or to one of the existing 
courts of law or equity—if the larger scheme of a new tribunal 5 
deemed premature—the appointment of a properly-qualified officer 
to be called, say, the “Examiner,” whose duty shall be to receive 
the suitor’s declaration and particulars of breaches, together with 
a copy of his provisional and complete specifications, and dis- 
claimer thereto, if any, and to examine these documents with a 
view to putting a definite interpretation thereon; and then to oom- 
pare with the specification, so defined, the alleged infringement 
Tn this investigation the examiner may find (1) That the invey- 
tion is not a proper subject for a patent; that is, that it 
is an obvious application,—such, for example, as the use of 
alpaca cloth for covering umbrellas ; (2) That the claims of the 
complete specification are inconsistent with the subject-matter of the 
provisional specification, as in the case of Judkins’s sewing machine 
patent (prior to the disclaimer), now under adjudication in the 
Court of Chancery; or (3) That the alleged infringement is clearly 
beyond the scope of the patent, according to his reading of the 
specification, as in the case of Spencer v. Jack. Under either of 
these circumstances the examiner may allow the question of 
validity to be argued before him; and if his difficulty is not 
removed, he will refuse the grant of a writ to bring the allezed 
infringer into court; allowing, however, an appeal to the court 
of which the examiner is an adjunct, where the point may be 
discussed ex parte, and definitively settled, if adverse to the suitor, 
In a little time, the probability is that the finding of the examiner 
would be final, for his experience would give him a kind 
of intuitive insight into the meaning of specifications. At any 
rate the new system, so far as explained, would have settled the 
case of Spencer, above referred to, by a decision equivalent to that 
of the Lord Chancellor, without the defendant being called into 
court, But, assuming that a primd facie case is made out by the 
suitor, the examiner will then issue a warrant, calling on the 
alleged infringer to answer the declaration, aud show the nature of 
his defence. The examiner will next have to investigate the 
defendant’s pleas, with the view (1) of ascertaining whether they 
are sufficient to instruct the plaintiff fully on all the points relied 
on; and (2) of determining whether the invention has been 
anticipated by the printed publications adduced. If, in the opinion, 
of the examiner, the defendant’s particulars are not  suftliciently 
specific, his duty will be to order them to be amended; but if the 
publications furnished are, to his mind, a complete answer 
to the action, his duty will be to impress the plaintiff 
with this belief, and failing this, to arrest the action until the point 
has been decided, by reference to the judge of the court, in favour 
of the plaintiff. Supposing this to be done the examiner will now, 
with the aid and concurrence of both the plaintiff aud the defendant, 
frame a special case ; and in the act of doing this he will, in many 
instances, demonstrate to the defendant, aud even occasionally to 
the plaintiff, that he has no tenable case; for when the case is 
stripped of all technicalities, as it will be by this investigation, and 
before the contest is fairly commenced, the litigants will in general 
be in a state to reason on their respective chances of success. by 
this course of action the examiner will perform, to a great extent, 
virtually the office of a Court of Reconciliation so strongly advo- 
cated by Lord brougham; and failing this, he will so shape the case 
to be tried that the question will lie in a nutshell, and may therefore 
be decided both promptly and at little expense. 


If we have been fortunate enough to carry our readers with us 
through this somewhat prolix explanation, it will be seen that a 
patent case, instead of growing by what it fed on, as at preseut, 
would, by the proposed system, undergo a course of filtration or re- 
finement, until all the dross or extraneous matter was eliminated 
therefrom, and in this condition, in a compact and tangible form, it 
would come (if at all) to trial. This is precisely the course advocated 
by the Lord Chancellor, and attempted to be carried out by him, 
as will be seen by the following extract from his interlocutory 
judgment, delivered January 28th, ou the sewing-machiue case 
(Foxwell v. Bostock) already referred to. His lordship says, “ In 
all these cases there is an advantage that might be made to 
attend trials in this court. You see, a trial at law unfortunately 
begins with the whole case being opened before the jury, and 
then you have to come back to the court, for the purpose of as- 
certaining what is the thing described and claimed. Now, | have 
endeavoured here to begin by ascertaining what is the thing de- 
scribed and claimed, and the result of this opinion of mine may be 
to alter utterly all those issues which you, Mr. Grove, had been 
elaborating; and, therefore, I must give you every reasunable 
indulgence, in order that you may adduce evidence upon the new 
issue which arises upon the judgment. You see how much 
evidence is thrown away, and how much effort of the counsel 
becomes useless, uuless you first of all determine what is the mean- 
ing of the specitication.” 

In commending this subject to the consideration of patentees 
manufacturers, and the legal profession, we may remark that we 
are fully aware of the exceptions that will be taken to our sugges- 
tions ; but a careful mental application of the proposed eliminating 
system of adjudication to current cases for the last seven 
years has served only to confirm us in the belief of the practica- 
bility of the system ; and we are not to be deterred irom pressing 
our conviction on the public when the principles we put forth are 
virtually eudorsed by the highest legal authority. ‘I'rue it may be 
said that this trial of Foxwell v. Bostock, in which a course of pre- 
liminary inquiry is for the first time adopted, leads, so far as the case 
has gone, rather to the conclusion that the cost of trials will be in- 
creased and their duration extended; but then it must be borue lu 
mind under what disadvantages the principles have been applied. 
There was the whole of tbe plaintiff's evidence given befure the dis- 
cussion on the nature of the invention arose, and when this was to some 
extent defined by the interlocutory judgment, the defendant’t evidence 
Was proceeded with. ‘Uhe case was then again arrested, for the pur- 
pose of definitively settling what is the scope and meaning of the 
claim, and it is at this stage that the case remains in abeyauce. If, 
however, the Lord Chancellor's decision should coincide with the 
arguments of the defendant's counsel, there will, no doubt, be an 
end of the case. Under such circumstance, we should be far from 
considering this an exceptionally costly case, notwithstanding the 
high rate of expenditure at which it has necessarily been conducted ; 
aud, indeed, if the whole case has to be tried out, it will render all 
subsequent litigation on the patent comparatively easy. 

We shall be told, as we have been, that the adoption of the pro- 
posed system would be unsatisfactory to patentees ; but this we 
contidently deny—as our own experience enables us to state that, ” 
a rule, they are ready to accept and act upon the advice they have 
sought, when it has proved hostile to their wishes and expectations. 
Aga, it will be alleged that the proceedings before the examiner, 
instead of reducivg expenditure, will entail extra costs; but as these 
will be a mere substitution for the useless and unseemly discussions 
before the Judge at Chambers, where the object is—as we have already 
stated —for each party to perplex and mystify the other, we submut 
that there will be little or no increase of cost even here; but when 
it is considered what chances there are of the case terminating both 
before the defendant is called on to appear, and before the case of in- 
fringement is called on for hearing, the advantages of the bew 
system in the matter of cost, will be at once apparené. 

We might anticipate other objectious as to the imposs 
finding an examiner competent Ww the work, or, if found, ab! ssi 
dispose of the mountains of work in store for him; if, _— 1 
met these, others equally pertinent would, vo doubt, be raised, ion 
our labour would be endless. For the present we feel that the — 
of this paper is effected if we have shown how the poy aaa a ae 
the patent laws may be modified so as to prevent those laws 8 
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used as a scourge in the hands of reckless or unprincipled men, and 
thereby to remove the main cause of the growing hostility to a 
legislative provision which has gone far to raise this country to its 
present high position in manufacturing and commercial industry. 








STEEL TUBES AND THEIR MANUFACTURE. 


Tur manufacture of tubes is one of the most important, though 
Jeast obtrusive, conducted within our shores. Turn where we will 
we meet with them, they are absolute necessaries to the engineer, 
and the people at large would get on badly without them ; our water, 
our gas, even to the remotest corner of London, find their way 
from the sources of supply to the region of demand, through the 
ubiquitous, all-pervading tube. Hundreds, if not thousands, of miles 
of piping, of almost every conceivabie material, are turned out 
yearly in England alone. Copper, cast iron, wrought iron, clay— 
nay, even paper—are all converted to the same purpose, and since 
ordnance has attracted and received so much attention, the whole 

rocess of manufacture becomes invested with a novel and over- 
whelming importance. After all, the relative merits of guns really 
depend mainly, on their qualities—good or bad—as tubes, and the 
different systems of construction adopted, have furnished matter for 
anxious thought and close calculation to many a toiling brain. The 
difficulty of getting good tubes for boiler flues is well known. 
Wrought iron is but too often uncertain in its quality, and tubes 
made from it are easily rendered worthless by bad or careless 
welding. In retubing boilers, especially, flues are exposed to an 
amount of hard usage, which tries them severely. ‘he plates 
destined to receive them are seldom bored out afresh, and much 
driving of the old ferrules previously is pretty certain to distort and 
enlarge the holes. The new flues must nevertheless accommodate 
themselves to this state of affairs, and if they are not really good 
they are sure to split, either at once or by the subsequent action of 
the heat. Copper is free from this objection, and so is brass, ina 
minor degree. But copper is too soft for coal, the particles of which 
flying under the action of the blast, soon cut them up, and the 
advantages possessed by brass over iron are rarely, if ever, worth 
the difference in price, all things considered. Nothing seems 
likely to answer so good a purpose as steel—a pure soft steel, be it 
understood, which will work like copper and wear better than iron. 
Steel ferrules have long been used with success ; they dilate perma- 
nently within the tube when heated. Flues of the same material 
should possess the same qualification, a rather important one to the 
boiler maker. 

Steel tubes are not easy to get by the mile, however, and their 
supply by the yard, or even furlong, would not suffice to meet a 
fair demand, or enable them, even partially, to supersede iron. The 
fact is simply that hitherto almost insuperable objections stood in 
the way of their manufacture ona large scale. It is almost needless 
to state what those objections are; the practical steel worker will 
comprehend them at a glance, and it would bea tedious task to 
explain them to the rest of the world. The hardness, toughness, 
and indomitable qualities of the metal stand in the way of every 
attempt to make them by ordinary means, and it is only within the 
last year and a-half, or so, that a novel process, inaugurated at 
Paris by a firm, half French, half English, affords a promise that 
they can be supplied in quantity at a moderate price. 

The formation of tubes by the aid of the drawing bench and the 
die is nothing very novel. Copper and lead pipes have been so 
made for years, if not for centuries. Wrought iron boiler flues, 
although lap welded by the hammer, are passed through dies to 
give them a fair surface, and render them truly eylindrical. It is 
something strange to find that precisely the same principle as that 
employed in the manufacture of lead piping is now used with the 
greatest success in the formation -of seamless steel tubes. Lead 
pipes are made by casting hollow ingots, short and very thick, 
which are subsequently drawn through dies, their diameter becom- 
ing less and their length increasing at each passage until the 
desired dimensions are reached. If we substitute the word steel 1or 
lead, we have the new process described ; but it must be remem- 
bered that the intractable nature of the material requires corre- 
sponding power to force it into shape, and thus, although the mere 
principle may not be new, the means by which it is carried out are ; 
and the whole system, both in its application and working, is 
beyond doubt a new and complete invention, well worthy of the 
serious attention both of the engineer and the artillerist. 

Messrs. Cristoph, Hawksworth, and Harding secured a patent in 
December, 1862, for “Improvements in drilling, drawing, and 
rolling metals,” and it is from the success with which the invention 
thus named, has been carried out that we foresee the application of 
steel on an extended scale to the manufacture of tubes. Mr. 
Hawksworth is an eminent steel maker, carrying on business at 
Linlithgow, North Britain. Years of experience have conferred on 
him the ability of making steel of almost any quality with absolute 
certainty. Casting about for new applications of mild steel, the 
manufacture of tubes suggested itself to this gentleman and his 
partners in the patent to which we have just referred. The first 
experiments were conducted at Paris, and so the thing has grown 
until the commercial as well as the mechanical success of the inven- 
tion is almost beyond doubt, one of the machines being already at 
work in Bermondsey. 

The details of the process are extremely simple. Two hydraulic 
presses, with rams 16jin. in diameter, having a stroke of about 12ft., 
are erected, facing each other, in a horizontal position, on a massive 
bed plate of cast iron; each press has a very heavy flange some 4ft. 
square at each end. ‘Therams, hollow to save weight, carry similar 
flanges cast in one piece with them. These last are bolted together 
so as to form a whole. The recession of one ram from its cylinder 
is consequent upon the entrance of the other into the opposite 
cylinder. Stout cast iron girders brace the presses apart. In the 
flanges, on the stuffing-box ends of cylinders, are countersunk 
holes, six or eight in each flange, in which can be placed and 
secured die plates of different sizes. In the flanges at the opposite 
ends are holes disposed in the same axial line, of much smaller dia- 
meter. The upper surface of the main bed plate is fitted with 
planed tables, on which the central plunger flange traverses, the 
bed plate supporting its weight; this central flange is fitted with a 
peculiar arrangement of screw “grippers,” to which the tubes to be 
drawn are affixed. These tubes are made, when the diameter is 
small, by drilling a hole right down an ingot or bar of cast steel. 
The cavity is drilled from both ends at once by very ingenious 
machinery. One end is then tapped to Whitworth’s standard, and 
the outside of the ingot turned down to a rather blunt point, suffi- 
cient to permit it to enter the die for an inch or two. 

The method of working the apparatus is extremely simple. The 
plunger flange is brought into close proximity with one cylinder 
flange. The ingot to be drawn is threaded, as a lady threads a 

» On toa mandril rod, on one end of which is an egg-shaped 

enlargement of tempered steel, and on the other a nutand screw. 
The mandril rode is passed through one of the smaller holes in the 
back flange of thh cylinder, and its length is so adjusted by the nut 
and screw that te egg-shaped projection is located exactly within 
the ceutre of the die in the forward flange. The nose, as we may 
term it, of the ingot is then passed through the die and secured to the 
plunger flange by screwing the gripper, corresponding to the par- 
ticular hole in the cylinder flange in which the die is placed, into the 
= of the internal cavity. Two or more ingots are put in place at 

© same time to equalise the strain on the flange. The pumps are 
then put in motion by asteam engine. The plunger flange then 
ae a leisurely from one end of its stroke to the other, drawing 
es —- literally by the nose through the die, and off the mandril, 
rs jege shaped head of which maintains the diameter of the bore in 
interi grity, while it imparts a beautifully burnished surface to its 
poorer Superficies ; the die doing the same kind office for the 
Fe :~ A repetition of the process, changing the dies at each 
rs ro Are others a little smaller, quickly produces the finished tube, 
f ‘on in external diameter of about 1-16th of an inch being 
elected by each die. 











they become very hard from compression; they are then removed 
to a reverberatory furnace and heated toa bright red heat to anneal 
them. It is a singular fact that their temperature is scarcely sensibly 
raised by their passage through the dies, provided these last are in 
good order. A slight abrasion of the wearing surface, however, 
of either die or mandril, although so slight that the longitudi- 
nal furrows produced thereby on the tube are so small as to be 
scarcely visible, will raise the temperature 80 or 90 deg. at one 
passage. This is a strange phenomenon, which we have practically 
verified. The molecular disturbances and the work done cannot be 
materially affected by such trifling imperfections ; indeed, a glance 
at the pressure gauge on the press shows that there is no sensible 
increase in friction. To what, then, are we to attribute this remark- 
able effect, produced by so insignificant a cause? Such things 
apparently introduce a new element into the dynamic theory of heat. 

When two highly polished surfaces are forced in close contact by 
heavy pressure, they adhere and become one. The old system of 
plating was based on this fact, thin sheet silver adhering to burnished 
copper with the utmost tenacity, when passed together through the 
rolls of a flatting mill. Precisely the same thing takes place 
with steel, and we have seen an iron tube drawn over a steel one by 
Messrs Hawksworth and Harding's apparatus adhere so firmly that 
they virtually lost identity, and it was impossible to discover where 
steel left off and iron began, save by the action of an acid) The 
two metals bad been “cold-welded” to each other. Sir William 
Armstrong's system of constructing ordnance is rude and clumsy in 
comparison with that placed at our command by this fact. It is easy 
to draw tubes 10in. in diameter, if necessary, or even larger. Such 
tubes, being made from an ingot cast hollow, are thoroughly 
homogeneous. By drawing a succession of them one over the other, 
all the surfaces being bright and burnished, the whole mass be- 
comes cold-welded into one whole, supplying us at once with a gun, 
stronger possibly than any yet produced. The advantages of this 
method of constructing ordnance do not cease here, however. If 
the inner tube is left unannealed, it may be made, by the simple act 
of drawing, to possess that quality of hardness essential in the chase 
of any gun intended to stand heavy charges. In addition, by an 


enabled to rifle the tube in the act of drawing Not, be it observed, 
by cutting away metal to form the grooves, but by pressing them, 
as a seal does wax. It is a sufliciently suggestive fact that the 
French Government have ordered, and are now being supplied with 
50,000 rifle barrels constructed in this way, furnished by Messrs. 
Cristoph and Harding, of Paris. 

Quitting the subject of ordnance, we find that steel tubes can be 
produced of almost any length, diameter, and shape. Square with a 
cirenlar bore, or circular with a square bore, octagonal, square, 
round, or flat, be the section what it may, it is almost equally easy 
to manufacture. There are a thousand and one uses to which these 
tubes can be applied with advantage. Not the least, perhaps, is the 
hooping of journals. ‘he steel being perfectly homogeneous, and 
utterly devoid of fibre, such jourvals, when in use in a good brass 
bearing, acquire a skin of surpassing smoothness, revolving with so 
little friction as to be practically indestructible. 

Although good iron, Bessemer metal, and even ordinary soft 

steels, can be thus drawn into tubes, the work is not easily accom- 
plished ; and there can be no doubt whatever that the success of the 
whole thing depends on the admirable qualities of the Hawks- 
worth steel. Some of the details of its manufacture, then, 
cannot fail to prove interesting. “The calico printers,” 
says Mr. Uawksworth, “taught me how to make steel.” 
In the search for a peculiarly fine steel for cotton printing rolls, he 
made one or two apparently trifling discoveries, which for obvious 
reasons he retains in his own possession. ‘These placed at his com- 
mand the power of making the best steel for “ print use ” which 
has perhaps ever been produced, and which is in extensive use both 
here and abroad. The process of manufacture is simply this:—About 
40 lb. weight of the very best soft Swedish bars which can be pro- 
duced are placed in a fire clay crucible, and melted in an air furnace 
—two pots at a time, just as steel is melted. The temperature re- 
quired to effect the fusion of so infusible a material as soft iron is 
perhaps one of the highest met with in the range of the arts. The 
crucibles are composed of an ordinary fire clay, prepared with extra- 
ordinary care. ‘I'he Sheffield steel maker kneads his clay for three 
hours. Mr. Hawksworth kneads his for days, finding his infusibility 
to be thereby materially increased; in addition certain foreign 
matters are added and thoroughly incorporated. The result is a 
clay which is practically infusible, and capable of affecting the quality 
of the iron melted in contact with it. 
The iron is not only melted ; it is retained at the highest attainable 
temperature, out of contact with oxygen, fora period of about six 
hours ; and during this stage of the process Mr. Hawksworth car~ 
bouises it to any extent be thinks proper, and with the utmost 
certainty, by means which for the present remain secret. It will be 
seen, however, that this is the Bessemer process inverted, the iron 
being carbonised while in the fluid stateinstead of being decarbonised. 
This duration of fluidity is an essential condition to the absence of 
fibre, and we thus find that the Hawksworth steel has every possible 
degree of hardness which can be required, from that of lead to that 
of a file; but in no case can the slightest approach to fibre be 
detected in any of the samples with which we are acquainted. 
Large masses of the metal have never been produced, simply because 
the aim of the manufacturer has always been quality, not quantity. 
Were this steel a new thing, we would not have said so much in its 
favour, but it is a marketable commodity sold by hundreds of tons 
in the year, aud we cannot, therefore, be accused of partiality if we 
say that it is one of the most perfect materials produced, and the 
sooner it is applied to ordnance purposes the better. The introduc- 
tion of a new mechanical process is always a matter worthy of note, 
and it is certainly many months since anything so remarkable as 
Hawksworth and Harding’s me'hod of making tubes has come 
under our notice.—Mechanics’ Magazine. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





GRADIENTS—THE LICKEY INCLINE. 
Sir,—I notice in Tue Enoreer for last week a paper on 
“ Gradients,” read by Mr. T. E. Cooper, at a meeting of the Society 
of Civil and Mechanical Engineers, in which, amongst other inclines, 
he describes the working of the “ Lickey.” It reads thus:—* The 
method at present adopted is as follows:—‘ A revolving drum,'” &c. 
I beg to say that the Lickey has been, and is now, worked by 
locomotive tank engines, those at the present time being 6-wheel 
coupled, diameter of cylinders 16}in., length of stroke 24in., diameter 
of wheels, 4ft. Total weight in working condition being about 
33 tons. 
These engines are found to work well. An ordinary passenger 
train, with the addition of this class of engine, is allowed five 
minutes to ascend the incline. The engine, being uncoupled at the 
top, runs into a siding, and the train proceeds. I. D. Rosornam, 
Derby, March 7th, 1864. 





MECHANICAL EQUIVALENT OF HEAT. 


Sim,—The interesting remarks which appeared in your number of 
February 19th, “On the Dynamic Hffects of Heat on Water,” led 
me to reflect on some of the results of experiments, which have at 
times been set forth as furnishing some clue to the mechanical value of 
heat absorbed and given ouf by a given quantity of water. Among 
the conclusions obtained from the experiments, one, very generally 
referred to as a standard, is that stated to have been arrived at by 
Dr. Joule, and by which he ascertained that a mechanical force 
equal to 772lb. moved through a space of 1ft., is required to 
raise the temperature of a pound of water1° Fah. As water attains 





After the ingots have been passed three times through the dies 


ingenious arrangement, Messrs. Hawksworth and Harding are | 








of a volume of that substance from 89}° to 212°, or say 173° Fah. 
we find, according to Dalton, Dulong, Arago, and other philosophers, 
that such increase of temperature will convert one volume of liquid 
at 39° into 1,700 such volumes of vapour at the latter temperature 
or 212°. From this it follows that if we impart to a pound of water 
sufficient heat to raise its temperature 173° Fah., then, according to 
the above rule, 772 1b. should be raised through a space equal to 
173ft., or 772 lb. X 173° = 133,556 1b, through Lft. 

Taking the atmospheric pressure at 14:5 1b. per square inch, and 
the volume of a pound of water equal to 27-73 cubic inches, if the 
water be placed in a cylinder 273in. high, having a base equal to 
lin. square, then by converting the water into vapour at 
212° Fah. it would raise the atmosphere resting on such surface— 
supposed to be steam tight—to a distance equal to 1,700 times the 
height of the column of water, or to 27°73 X 1,700 = 3,926ft. Now 
145 1b. raised 3,926ft. by a quantity of heat equivalent to 173” Fah. 
14°5 lb. X 3,926ft. 

173° a4 
moved through I1ft. of space requires the expenditure of an 
equivalent of heat represented by 1° of the scale of Fah., aud there- 
fore less work than one-half of the mechanical equivalent absorbed, 


is for every 1°, equal to 329 1b. That is, 329 Ib. 


. 829 
as assigned by Dr. Joule, 79 =0°43. The author of the article in 


question seems to set the mechanical equivalent at something less 
than Joule ; but still it appears to me that in either case they assign 
fully twice the amount of mechanical force absorbed, as is given out 
by the water; and which seems to show that these experiments are 
ill-contrived and untrustworthy, and therefore lead to very erroneous 
comparisons. They further show how great an amount of time and 
ingenuity isexpeuded by philosophical researches into the cause and 
effects ot heat without at ali clearly establishing or even defining its 
ayy, 

Neither will it ever be clearly defined until we recognise the 
operation of another force, the force of gravity—from which the 
effects of heat can never be separated. Asin your leading article, 
you observe “‘ when, however, we consider heat as simple repulsive 
| force,—as immaterial and in the abstract, as incapable of motion as 
the force of gravity, but like which force heat may cause motion in 
material atoms,—we then escape a world of paradox and mystery, 
and we are in a position to form an intelligible notion of heat, and to 
reconcile every one of its properties with this simple view.” Again 
you observe, “* When, then, heat is considered as force, as much so 
as the gravitating force of a body ait rest, all for which the advocates 
of the dynamical theory contend becomes not merely intelligible, 
but the ‘laws’ of this theory become almost surplusage, since they 
simply depend upon the needless truism, that a certain amount of 
force in one direction is exactly equal to the amount of force which 
can just neutralise it when acting iu an opposite direction. In 
other words, the attraction of the particles of water for each other is 
such that to separate all the particles in a pound of water toan extent 
represented by 1° Fah. requires the expenditure of as much force as 
would have overcome the gravity of 1lb. of water through the 
height of 772ft. adopting Joule measure of the exact equivalent.” 

‘Therefore depending upon what these experimenters admit, viz., 
“that the quantity of heat lost by the body under ove set of opera- 
tions is precisely compensated by those which are absorbed by the 
other,” and which you style the “ needless truism,” we ought to get 
as much force out of the higher temperature of the vapour as was 
expended in raising the water to that high 14). + «ture, or instead 
of converting one volume of water into 1,700 volumes of vapour at 
212°, andof a density equal to one atmosphere, it should be converted 
into 3,400 volumes of such temperature and density. 

I doubt not that the extravagant mechanical equivalent assigned 
by Joule and others must have arisen from the circumstance, that a 
great portion of the heat produced was absorbed by the surrounding 
substance of the apparatus employed in the experiments (in addition 
to that lost by radiation, and for which an allowance of 20 per cent, 
is made), also a portion by the glass, a portion by the mercury, and 
the remainder by the water; so that when equilibriam was 
established in the temperature of all the substances in contact, then 
the quantity of heat which had passed into the mercury showed an 
expansion of that substance, denoted by J° Fah. 

But what is the valueof all this? If any practical man attempted 
to work out a problem upon such data, would he not be seriously 
ensnared? or is it sufficient for our scientific inquirers that the 
accuracy of the results be within one-hali or two-thirds of the true 
equivalent ? 

Perhaps, you, Mr, Editor, or some of your numerous readers, can 
inform me how to reconcile these two results of the mechanical 
equivalents, differing, as they apparently do, so very widely. 

24, Eurl-street, Edgware-road. W. QuarTeRMAIN, 
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THE SEWING MACHINE CASES. 

Sir,—The admirable judgment delivered this morning by the 
Lord Chancellor, in Foxwell v. Bostock, forms an important con- 
tribution to the leading cases upon patents, and cannot be too 
prominently brought before the notice of inventors and those who 
are, in any way, engaged in connection with patents and patent 
laws. The plaintiff’s specification, as amended by the disclaimer 
which he had filed, was analysed, and the legitimate consequences 
deduced therefrom, with all that lucidity of apprehension and 
expression for which his lordship’s decisions are distinguished ; aud 
no unprejudiced person could have heard the judgment in question 
pronounced without having the conviction of its soundness strongly 
impressed upon his mind, 

If Lord Westbury’s decision should be upheld the course adopted 
in Foxwell v. Bostock, namely, that if ascertaining the validity of 
the specification, before proceeding with the question of infringement, 
will have been the means of saving a vast expenditure of money, 
as well as an enormous amount of irritation and anxiety necessarily 
attendant upon a lengthened course of litigation, commenced by 
filing as many as 134 bills in Chancery. We have only to look 
back to the cases of Heath v. Unwin, and Betts v. Menzies, to see 
how desirable it is that the validity or non-validity of the specifica- 
tion should be ascertained once for all before any questions of 
infringement are allowed to be discussed. 

3ut, besides its bearing upon the case immediately before the 
Court, the Lord Chancellor's judgment contains much that com- 
mendg itself to the serious consideration of all those who are 
engaged in the preparation of specifications of inventoin ; and, when 
published in extenso, should receive their careful and thoughtful 
perusal. E. P, H, Vauauan, 

15, Southampton-buildings, Chancery-lane, 

9th March, 1864. 





TeLecraruic Prooress.—The Great Eastern steamship, which, 
after passing through so many phases of good and ill fortune, was 
purchased at public auction a few days since for the smal) sum of 
£25,000, has been chartered for the conveyance of the Atlantic 
cable, which, it is confidently expected, will be ready for sub- 
merging by the summer of next year. 

CuiirTon Suspension-brinGe.—During the past week the fixing of 
the third of the main chains which form the eastern side of the 
Clifton Suspension-bridge has been completed, and preparations 
have been made for shifting the wire ropes on which the temporary 
platform has rested to the western side of the bridge. The wood- 
work has already been removed, and, to preserve a temporary path- 
way across the chasm, a smaller platform has been constructed, the 
supports of which are firmly bolted to the lower chain. This plat- 
form, which runs along the off side of the chains, will be used for 
fixing thesuspension rods, &c. The erection of the western main chain 
will, it is expected, proceed more quickly than the eastern, because 
many of the arrangements made for the one just completed are 
ready for the other, and the period of the year now approaching is 
more favourable to the progress of such work than that during 
which the eastern main chains have been erected. 





its point of greatest density at 39}° Fab., if we raise the temperature 



























































































































158 


THE ENGINEER. 


Marcu 11, 1864, 





—_——.. 





DANCHELL’S 


Ih ll 
i i 


APPARATUS 





0 f 


pat) 
Wie) | PwiaTe 


v 
ZL 


Gz 


nl Wait 
,' 4 
A a « Fan 





WYAt ni 
Ae FNL h 


den ee 
leat 


“ BAA. i i= ab Pee at 
SSH HOON ARNT BRNO NOT. KTR HMR T/ NOT ATA HN 
SY Vv 


S 


It has generally been supposed that the pores in a filtering ma- 
terial in order to arrest minute particles in suspension in water 
ought to be smaller than the smallest particles to be arrested. This 
theory, however, is erroneous, from the fact that, in this case, as each 
particle would stop up a pore, all the pores on the surface of the fil- 
tering material would be closed after the first time of filtering any im- 
pure water; also, that if the pores or passages in the filtering material 
were to be so small or smaller than the smallest particles in suspen- 
sion, many of which are only visible with a microscope; then the 
capillary attraction would be so great that even the water alone 
could not pass except by means of considerable pressure. It is 
therefore not the narrowness of the passages or pores which retain 
the minute bodies, but the attractive force of the filtering material ; 
and the size of the pores only in so far influences the process as it 
determines the speed with which the water will percolate through 
the filtering medium, and leaving the attractive force to exercise its 
power more or less undisturbed. The narrower the passagesare the 
slower will be the flow of the water, and consequently the less the 
attractive force is interfered with and the more perfect the filtering 
willbe. J ine porous material is not then the direct cause of perfect 
filtration, but only indirect in so far as it affects the speed; the great 
drawback, however, is that the pores easily become clogged and pre- 
ventthe water from percolating through the material at all. Toobviate 
this, and, at the same time, to give the flow of the water a speed 
that will not destroy the attractive force, is the object of one part of 
the present invention, by Mr. Danchell, of Red Lion-square, and is 
effected in the following manner :—He provides a vessel or jar, of 
earthenware, or other material (see Figs. 1, 2, and 3), the bottom of 
which a is perforated ; the top is closed air-tight with a cover 6; cisa 
strainer, to prevent the filtering material passing away with the water. 
The said vessel or jar is entirely filled with auy filtering material 
which may be considered the best adapted for the purpose. Mr. 
Danchell prefers animal or bone charcoal coarsely granulated (about 
one-twelvth to one-sixteenth of an inch cubical); d is the pipe from 
the exit of the water ; e may be either a screw or tap or any other 
contrivance for the purpose of narrowing the passage through which 
“the water has to flow, and by that means to regulate the quantity of 
water which is to pass through the pipe, and consequently also the 
speed of the flow through the filtering material. 

Instead, therefore, of adopting a filtering material with sufficiently 
fine pores to give the flow the required speed without destroying 
the proper action of the attractive force, a coarse material is adopted 
which will admit the passage of the water very freely, and the speed 
is regulated by means of the screw or tap e above dest ribed. In this 
case the filter will continue to perform its duty for a much longer 
period without the passages of the water becoming otstructed. In 
cases where large quantities of water are required, such as for manu- 
factories, waterworks, and other establishments, the same arrange- 
ment is adopted. 

Besides the imparities in mechanical suspension there are often 
matters in solution which it is desirable that the water should be 
freed from, such as earthy salts, metallic oxides, and organic matter. 
For this purpose it is generally necessary to apply some chemical 
means to effect a precipitation of the matters in question, and a great 
variety of different means has been proposed, many of which have 
some time or other been patented; but the reason why they have 
been so little introduced practically has generally been the time they 
require to effect the precipitation. 

‘he means to meet this objection constitutes the second part of 
the invention. Mr. Danchell constructs a cistern, tank, or water holder 
in the manner as shown in Fig. 4. _p is the service pipe supplying 
the water from the main into the tube , into which also are intro- 
duced the chemical ingredients chosen to precipitate the matters in 
solution, The precipitate is carried with the water to the bottom 
of 'T, and whilst the water passes through the connection V to the 
tube T' in which it ascends, the precipitate remains behind at the 
bottom of T, T!, and V. One of the matters in solution in water most 
frequently met with is bicarbonate of lime. Dr. Clark, of Aberdeen, 
has discovereda means to precipitate this substance by an admixture 
of caustic lime. To employ this means practically Mr. Danchell 
has constructed the following apparatus, Fig. 5, in which con- 
sists the third part of the invention. c the cistern is provided 
with two partitions, a and b, a contains the precipitating medium, 
slaked lime; 6 contains, in a separate casing, the filtering material, 
which consists of animal or bone chai w is a flat 








box with an outlet or spout 7 through which the water flows from 
W into T ; mis atube communicating with m' inside the compart- 
ment a; m has an opening o on one side to allow the water 
to pass down into the bottom of a; ois on a level with the 
spout J, and is made with a slide to be contracted or enlarged 
to regulate the quantity of water flowing down ; n is an outlet 
or spout, causing the water which rises in a to flow over into T. 
The compartment a having been previously filled with slaked lime 
up to about one-third of its depth, causes the water entering into it 
through it to become impregnated with caustic lime. This im- 
pregnated or lime water flowing over the spout x and mixing with 
the water from the spout/in the tube T causes the lime in the 
water to precipitate in form of carbonate of lime at the bottom of T, 
while the water alone, without the precipitate, ascends through T! 
into the cistern or tank. The ascending water rising above the 
partition of the compartment 6 fills this compartment, and entering 
the filter p through the holes —_ through the filtering material 
until it reaches the strainer and pipe at r, from whence it will flow 
after having been deprived of its carbonate of lime, its organic 
matter in solution, and solid particles in mechanical suspension. 
The precipitate collecting in V will constitute a filtering material in 
itself, but in cases where it is found expedient, animal charcoal or 
any other filtering medium may be introduced in this part of the 
apparatus to assist in the purification of the water before the filter d 
is reached, and for which purpose the perforated partition s may be 
provided. 





FIRING CANNON UNDER WATER. 


A CorresponvenT of the Scientific American, R. 13. Forbes, gives 
the following account of experiments in firing guns under water :— 

This mode of warfare seems to be attracting much attention at 
this time both here and abroad. Many years ago the firing of guns 
under water was successfully tried by Robert Fulton. In the 
spring 1862 I tried some experiments tending to show that guns 
can be fired under water, with effect, without bursting. The guns 
—one a brass smooth-bore weighing about 1,800 1b., calibre, 12 lb. ; 
and the other a rifled iron gun, of about the same weight and 
calibre—were mounted on a cannon truck carriage, in an ordinary 
box dock at East Boston; the muzzle protruding through a small 
hole, on the outside of which was a port, made water-tight, and so 
arranged that it could be opened and closed at pleasure. When 
the gun was loaded and the muzzle for a space of 2ft. * woulded ” 
with strands of rope and greased, the gun was rnn out through the 
tube ; the muzzle itself being stopped with a tin canister projecting 
about a foot outside the muzzle and luted with tallow, so as to 
effectually exclude the water. The water-line being 5ft. above the 
hole or port, it follows that some water came into the dock; but 
when the gun was run out quickly very little entered, the hole or 
port being deep enough to permit the same to be plugged by the 
gun simultaneously with the raising of the lid or shutter from the 
outside by a rude lanyard or tackle. 

A target—consisting of spruce plank well trenailed together, 
about 8ft. square and 2ft. thick—was suspended at a distance of 11ft. 
or 12{t. from the muzzle of a gun. As many persons predicted that 
the gun would burst, or the deck be stove in, a wide berth was 
given to the vent by attaching a long string to the primer. The 
gun was loaded at first with 2}1b. of powder, and an elongated 
“shenkle” projectile weighing about 171lb, The report and the 
recoil were very slight, and the projectile striking diagonally 
only penetrated some Gin. or 8in., nearly burying itself, but no 
more. 

The second fire, made under similar conditions but with 
increased charge, say 3 1b.—drove the projectile about 2Uin. into 
the target; the recoil was 7ft. or 8ft., and less than was expected. 

The rifled iron gun was tried under similar circumstances and 
with similar results—it being fully demonstrated that an ordinary 
iron or wooden ship can be easily penetrated by a small projectile 
fired from an indifferent gun, 5ft. or more below the surface, at 
the distance of about 12/t. from the muzzle of the gun. 

The experiments would have been more extended but for the fact 
that the old and shaky dock gates were strained and made to leak, 
and it was quite clear that prolonged firing would very soon entirely 
demolish them. The experiments were made under the immediate 
superintendence of Mr. J. P. Woodbury, who claims to be the inven- 





FOR PURIFYING WATER. 





tor of this mode of warfare. Robert Fulton superintended his gun 
in the water and fired it by means of a tube leading to the vent. In 
the case above described, the dock was intended to represent the 
hold of a ship, and the rude and leaky port of the shutter were 
intended to represent or take the place of fixtures which need not be 
fully described here, but which the exercise of ordinary ingenuity 
would make so mechanically perfect as,to exclude from the ship the 
inroad of an inconvenient quantity of water. It will be enough to 
say that in a vessel built to fire guns under water, it would be neces- 
sary to have regular stuffing boxes, and the recoil of the gun so 
regulated by compressers or other usual means as to keep the muzzle 
end of the gun in the stuffing box, after firing, long enough to close 
the outer part of the hole or port, or stuffing box; then when the 
gun is run in still further in order to load, all the water that would 
enter the ship would be the capacity of the bore of the gun, and 
this would be of no consequence. In running the gun outward, the 
muzzle being stopped effectually by a canister, the gun enters the 
stuffing-box and plugs it tight enough to keep out the water; 
then the outer port is raised and the gun run out to battery, ready 
for use. It is fully believed tnat a gun of heavy make, of 6-inch bore, 
throwing a well-fitting elongated projectile, would do considerable 
damage at a distance of 30ft, or 40ft., and possibly much further. 
The writer of this article actually made a contract with the navy 
department for the construction of a gunboat, partiall plated, to 
mount a gun such as is above alluded to; and she woul have been 
built but for the fact that a sudden rise in materials and labour 
rendered it inexpedient to go on. . , 
The dock experiments were made under great disadvantages, in 
consequence of the weakness of the gates, the angle of which pre- 
sented a much larger surface for the action of the submerged gases 
than the sharp bow of an iron steamer; and the target, being sus- 
pended, and consequently movable, did not present so rigid a surface 
as the side of a ship. : 
About the time of Mr. Woodbury’s experiments, an engineer of 
New Bedford—Mr. Durfee—brought to the notice of the writer 
another mode of carrying out the same object ; and he submitted to 
the navy department a very elaborate drawing of his process— 
indeed several plans of submarine firing were brought out in this 
country, and one at least in Europe about the same time. But the 
navy department, having very small means for testing similar ad 
periments, could do nothing in that way ; and thus submarine firing 
seems to have slept until quite recently. Congress: sheuld give the 
navy department a considerable sum to test similar inventions. 


Norta Country anp Wetsi Steam Coat.—Reports of trials of 
Welsh and North of England steam coal have been laid before the 
House of Commons. Mr. Miller, chief engineer at the steam factory, 
Keyham, has made a full report of a series of experiments exteuc- 
ing over four months, and states as the result that it is evident that 
the introduction of north country cvals to be burnt ip combination 
with Welsh coals in equal proportions would be attended with 
desirable results, as by which means all the Welsh coals put on 
board a ship might be usefully and economically burnt, smoke ut 
vented to a great extent, and a more rapid evaporation effected ; 
that is to say, a given quantity of water evaporated by a given pms 
tity of coal in less time, and thus the steam boilers of ships apes 
more powerful. There would be no difficulty in coaling a ship wi 
the two kinds of coal. The bunkers of one side might be filled with 
north country coal, and the other with Welsh coal. Mr. Anderson, -. 
gineer, in charge of her Majesty’sship Supply, reports in favour = 
mixture of from one-third to one-half north country coal with We -- 
The consumption he found the same as of Welsh coal, but = 
were fewer ashes. Commander Roberts, of her Majesty's stores _p 
Wye, is in favour of one-third north country eoal. He tried a _ 
ture in other proportions, but found this burn less coal for ‘o—- 
amount of work, and produce considerably less smoke, ashes, bg : 
sovt. Mr. Rumble, inspector of machinery afloat at Sheerness, ot bis 
as the result of experiments on board the Fearless, as well ~y = 
experience when out on trial with vessels at the pe = 
during the last twelve months, that for economy of fuel ~ PE ‘e 
ducing the greatest amount of steam pressure, the best propor 10 
a mixture of two-thirds Welsh and one-third north country Co®, 
and that this is better than either kind of coal separately. 
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TO CORRESPONDENTS. 


Notice.—A SPECIAL EDITION of THE ENGINEER is 
lished for FOBEIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 
+,* Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 


D. McD. (Jamaica).—Recei ved. 

M. S. (Halifax).— We know nothing of Mr. Syrett. 

M.—Obtain La Nicca’s work at Measrs. Spon’s, Bucklersbury. 

A. T. (Halle). — We regret that we are unable to assist you in the matter. 

A. B.—There is no English and Italian dictionary of engineering terms. 

J. M.—IWe have no objection to give a brief description of the apparatus, * 

3 E.—Jsherwood's new book may be had at Messrs. Spoun’s, Bucklershury, B.C. 
dM. Viul’s specificution hus been published, It is No. 795 for the year 






8. 
1863. 

An OLD Sunscriper.—Peat Machinery is at work on Chat Moss, Lanca- 
shire. 

J. C—Cement stones 4ft. in diameter may be driven at 130 revolutions per 
minute. 

R. (Rio de Janeiro).— Your best course is to apply to the Eugineer of the 
London Docks. 

J. L.—We ave, unhappily, unable to designate the best maker of sausage- 
making machines. 

A REGULAR SUBSCRIBER.— We have never published! the number of locomotives 
mace by each maker. 

H. Q. (Jemappe).—THE ENGINERR, vol. X/V., p. 360, does not contain the 
article to which you refer. 

J. R.— We know of no breech-loading gun by Green Brothers. 
has, however, @ recent patent for one. 

J. P.—Messrs. Sampson Low, Son, aud Co., Ludgate-hill, are the English 

agents for the Scientific American, : 

A. 8. R.—Messrs. Cottam, of Landon, cud Messrs. Greenwood and Batley, of 
Leeds, make machines for testing ivou. Kidie 

T. 8. S.—10Ub. of lime dissolved in water, and a little tallow added, makes 
a good covering for the interior of water tunks, 

S. B. (Carmarthen).—Ganister is a siliceous stone found over the coal in the 

neighbourhood of Shefield. It is alocal and not a geological name. 

V. B. W.—If the reason why the top of a carriaye wheel moves faster than 
the bottom is not self-evident to you, it would be useless for us to explain it 
to vou. 

M. M. (Brendon Hills).—Your plan is a modification of Winans’ Cigar 
Steamer. The blow of « sea on the cone would be too much for the screw 
shaft 

Peg (Birmingham).—Exgineering is generally regarded as a profession. 
“ Newcastle men” ov ** Londoners” may undoubtedly “dub themel ces” 
CB. or MLB. tf they think fittodo so, Your inquires ave somewhat in- 
definite, and might be better expresser’. 

Trro.—You should, by a little rejection, answer such a question yourself. In 
all calculations upon the expansion of steam its total pressure, or that 
above a vacuum, is to be taken. If the engine be non-condensing, 14°7 lb. are 
to be deducted, from the ascertained mean pressure, when Sound as above, 


Mr. Greeny 





FRICTION CLUTCHES. 
(To the Editor of the Bngineer.) 

Sir,—In Tue ENoinger, of February 26th, 1864, I observe a reply from 
Messrs. Tuxford and Sons, to Messrs. Biddle; and also giving an illustra- 
tion of their friction coupling. I begto state that the illustration is identical 
in principle and construction with the couplings made by Mr. G. Bodmer, 
upwards of sixteen years since, and used both for spur and bevel gear, and 
also for coupling shafting, and fixed at a number of works in Lancashire 
at that time. GEoRGE TuoMPsoN. 

Wicker Ironworks, Sheffield, March 2, 1864. 


BEFLECTION OF GIRDERS. 
(To the Editor of the Engineer.) 


Sik,—In your paper, of the 29th January last, there isan article on “ Th 
Relative Deflection of Lattice and Plate Girders,” by B. B. Gane, 
i &c., in which he gives a simple formula for estimating the deflec- 

This formula I wished lately to apply to a particular case, but found 
myself at a loss as to what value I should give A, the difference in length 
in the flanges after deflection. 

At first, after calculating the increase on the length of the lower boom, 
being —_ “—r wey = per bps of section on the upper boom 
same, I concluded that \ would simp] i i 
and so completed the calculation. eo ee eee 
_ However, after thinking the matter over again, it occurred to me that, 
since the modulus of elasticity is the force required to stretch an inch bar 
to double its length, or to compress it to one-half its length—that is, the 
difference in length arising from tension is double that arising from com- 
pression under the same forces, I ought only to have taken the decrease 
in the length of the upper boom at one-half the increase on the lower boom, 
which would give \ one and a half instead of two times the estimated in- 
crease in length of the lower boom. Am I right in this latter view of the 
case, and, if not, would you kindly point out where I have gone wrong? 

A REGULAR SUBSCRIBER, 





MEETINGS NEXT WEEK. 


IxstiTUTION OF CrviL ENGINERRS.—“ On the Resistance to Bodies pass- 
a through Water” (concluding part), by Mr. G. H. Purpps, M. Inst. 


Society or ARTs, Wednesday, 8 p.m.—“ On the Organisation of the Co 
Impérial des Ponts et Chaussées in France.” By George R. Burnell. ” 
Rovau Unirep SErvice InstITUTION, Whitehall-yard, will be closed to 
Visitors on Monday the 14th instant, and re-opened on Monday the 28th. 
The Library and Reading-rooms will be open to members as usual. Lecture 
. — o'clock, Friday, March 18th, Lieut.- Colonel, A. Cunningham 
rtson, Sth (the King’s), ‘‘ The Art of Command considered with Re- 
ference to the Duties of Regimental Officers.”” 





tas Bromene can be had, by order, from any newsagent in town or country 
~ at the various railway stations; or it can, if preferred, be supplied 
trect from the office on the following terms (paid in advance):— 
Hal/-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 118.6d. 


Mm. - —_ es taken, an extra charge of two shillings and sixpence per annum 


i THE ENGINEgR is registered for transmission abroad. 
iurtiecments cannot be guaranteed insertion unless delivered before seven 
caus hy Thursday evening in each week. The charge for four lines and 
be =, is half-a-crown + each line afterwards, sixpence. The line uverages 
07 ge ds ; blocks are charged the same rate for the space theyfll. Ali 
oa nae the country must be accompanied by stainps in 

Letters relating to the i. ishi 

f advertisementsand publishing department of this paper 
Gre to be addressed to the publisher, MR. Bernarp Luxton ; all other Letters 


and communications to i ‘ . 
Strand, London, W.C. Sieh abcd i agbsaish nasil 
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RAILWAYS IN LONDON. 

THE report lately made by the joint committee of both 
ae of Parliament upon the railway schemes affecting 
= metropolis was about what was to have been expected. 
h came to no other conclusion than that eight among the 

ost of schemes pressing for Parliamentary favour might 
~ Well stand over for the present,—the great remaining 
ue being allowed the privilege of fighting their case 
fo mine the private bill committees. The joint committee 
— no definite opinion upon any of the schemes brought 
a, their consideration, but, for the most part, left the 
re ral duty of decision to the special committees 
a appointed for the investigation of the cases 
ught forward. Such a report carries on its face an 


fmission of the practical ignorance on the part of 


© members of the committee of the subjects referred to 








| accidents occasioned by running off the line. 


although it is none the less ignorance for which public and 
private interests must suffer. It is now proposed to burrow 
under London with a great system of railway tunnels, 
within which passenger and goods trains are to be worked 
by locomotive engines. To this scheme, as a whole, the 
joint committee saw no objection. They appear to have 
accepted the conclusion that, because one line of the kind 
in question, the Metropolitan, is at work, there is no 
reason why there should not be twenty of the same kind. 
It is a great point, no doubt, if we must have railways in 
London, to have them out of sight and hearing, and this 
consideration must have gone far with the joint committee. 
There were, however, two proposed classes of underground 
railways—one being an expansion of the pneumatic railway 
known as the Pneumatic Post. ‘The joint committee 
were, however, helplessly ignorant of what a pneumatic 
railway might be like. It was, they say, “an untried 
experiment,” and this, so far as related to moving 
passenger carriages through an atmospheric tube, was 
doubtless very true. It was nothing, however, to the 
joint committee that two companies had been formed 
with proprietors ready to risk their money, and engi- 
neers who had pledged their reputations to carry the 
pneumatic railway successfully through. It was nothing 
that the system was already exemplified, in practice on a 
working scale, in the case of the large tubes of the Pneu- 
matic Despatch Company. It was nothing that this system 
would do far less injury to house property along the pro- 
posed lines—nothing that it removed the possibility of 
running off the line and of collisions (which have already 
happened upon the Metropolitan line)—nothing that it 
insured ample ventilation and pure air to passengers, and 
nothing that, upon all engineering probabilities, the pneu- 
matic system could be put down and worked at much less 
cost than the great tunnels with their locomotives and full- 
blown system of heavy rolling stock. The Victoria Station 
and Thames Embankment scheme, and that from Oxford- 
street to the City, are commanded, therefore, to stand over, 
simply because a joint committee of both Houses of Parlia- 
ment are unable to comprehend them. There was a gen- 
tleman who disliked being introduced to any one until he 
had first become acquainted with him, and the joint com- 
mittee, with like logic, inte to prevent the trial of any 
experiment, however promising, until it has been already 
worked in practice. 

On all railways worked by locomotive power the resist- 
ance opposed by the locomotive itself forms a considerable 
part of the resistance to be overcome. In the fast traffic 
of many passenger railways the locomotive and tender 
absorb quite one-half of the whole steam power exerted 
upon the pistons. The weight of the engine and tender is 
often equal to that of the entire train drawn, and the 
resistance of the former, ton for ton, considerably exceeds 
that of the latter. Then, also, in proportion to the power 
exerted, the cost of repairs and attendance upon locomotive 
engines is very much greater than upon fixed engines. The 
strain and consequent repairs upon railway carriages must, 
obviously, be much greater where they are subject to the 
concentrated pull and frequent shocks consequent upon the 
change of power of a locomotive engine, than where they are 
pushed by the diffused pressure of the atmosphere, all incre- 
ments or decrements of motion being imparted to the trains 
through an elastic medium. Lastly, it would be needless to 
institute any comparison between the wear and tear of per- 
manent way, subjected, in one case, toheavy locomotives and 
trains, and, in another, to trains only. The cost of putting 
down a system of 8ft. or 9ft. tubes for a pneumatic railway 
could not approach that of an equal length of full-sized 
tunnelling, and the disturbance of contiguous ground 
would not, in the first-named case, be anything like as 
much, 

If a mail truck can be, as it is, whisked at the 
rate of thirty miles an hour, through a 4}ft. pneu- 
matic tube, it needs no great amount of proof to show 
that it could be made to run equally well through a tube of 
twice the diameter, or four times the sectional area. Now 
the mail trucks of the Pneumatic Despatch Company have 
been working regularly and satisfactorily through their 
tubes for many months, and although this system of com- 
munication is unseen by the mcltitude, it is as much an 
established fact as railways themselves. Many persons, 
too, have made the journey in these trucks through the 
tubes, and it is clear enough that the result would be the 
same were the trucks filled with mail bags or with human 
beings. There has been no interruption of the postal 
traffic in the pneumatic tubes, no collisions, explosions, or 
The air is 
being constantly changed, and, as those who have gone 


| through the tubes at the highest speeds well know, the 


interior is pure and sweet. 

Yet there is an undefined dread of the pneumatic system, 
arising simply from the ignorance of those who know 
nothing of its working. A country correspondent of ours, 
some time ago, wrote that it was “of course wholly out of 
the question to expect passengers to commit themselves to 
carriages in a pneumatic tube.” On the contrary, pas- 
sengers will go, even from the motive of an idle curiosity, 
wherever they are assured of safety snd comfort, and it is 
demonstrable that both may be secured in a higher degree 
in a pneumatic tube than upon any railway in existence, 
especially an underground railway. ‘There are other astute 
gentlemen, of the profound school of which one of the 
fossil railway journals is a fit representative, who will have 
it that, because the Croydon and South Devon atmospheric 
railways were failures, therefore the pneumatic tube must 
be a failure also. 
the train was not placed within the tube. The latter was 
small, and a high degree of exhaustion was requisite, while 
a continuous air-tight joint had to be broken and sealed at 
whatever rate the train was running. ‘The comparison, too, 
was between railways laid above ground, and working 
trains over long distances with unfrequent stops. In the 
case of the London railways, where one or two carriages 
should pass each way every three, four, or five minutes, the 
accommodation to the public would be greater in a 
respect in the case of the tube than in that of the tunnel. 


*m—an ignorance for which nobody can blame them, | Very small locomotives are practically useless, and large | 





In the case of the old atmospheric lines | 








ones can only be profitably worked with trains of consider- 
able weight, tolerably well filled, and which, therefore, can 
only run at corresponding intervals. 

Through the ignorance of a joint Parliamentary com- 
mittee, an ignorance for which no one can blame the mem- 
bers, however much the consequences are to be regretted, 
all London is to be undermined by a huge system of 
tunnels, worked by means which, however practicable they 
may be, are quite unnecessary to the purpose. It would 
have been better for the permanent interests of all London 
had the joint committee reported against all or nearly all 
metropolitan railways for the present session, leaving evi- 
dence to accumulate, for another year, as to the best mode 
of conducting a great traffic underground. 


THE PATENT OFFICE, 


Ir is to be regretted that, while there are so many ready 
to urge the total abolition of patents, there should be a 
want of harmony in the administration of the Patent- 
ottice itself. As organised, with the assistance of Mr. 
Woodcroft, and supplemented by the Patent Museum, the 
establishment in Southampton-buildings is one of our most 
valuable national institutions, ‘This fact is irrespective of 
the question of the policy of patents themselves, for none, 
we presume, of those who would have patents withheld are 
desirous to suppress inventions also. ‘The Patent-oflice 
contains the most extensive, and by far the most valuable, 
records of invention in existence, and it has the largest 
technical library of the kind useful to engineers, machine 
makers, and artisans. Its facilities are freely placed at the 
disposal of every one who may choose to avail himself of 
them; and quite apart from the advantage which intend- 
ing patentees may thus derive, it is certain that such a 
treasury of practical knowledge is of great national utility. 
The Patent Library sustains the same relation to science 
and practical art that the library of the British Museum 
occupies with regard to literature. 

That Mr. Woodcroft, of all men, was the founder of the 
Patent Library, is almost too well known to need mention 
here. It is equally well known that a large annual surplus 
income arises from the grant of patents, and it does seem 
fitting that a portion of this should be expended in increas- 
ing the library, and in enlarging its facilities for the pur- 
poses of study and reference. ‘his would be done were it 
not for the interference of the clerk to the Patent Com- 
missioners. ‘This gentleman, Mr. Edmunds, holds two 
sinecure offices under Government, and his clerkship to the 
Commissioners is, for all practical purposes, a sinecure also. 
One sinecure appointment which he holds at £400 a 
year was once abolished, but was afterwards restored 
at the instance of Lord Brougham, who has also had 
other occasions for befriending Mr. Edmunds. The sinecure 
in question was enjoyed for four years without, it is under- 
stood, a single official attendance of its recipient; and at 
present his duties in respect of it are quite nominal. Mr, 
Edmunds’ official emoluments amount, we believe, to £2,000, 
in all, per annum, and he devotes the entire Parliamentary 
recess of five months to the pursuit of health and pleasure 
in the North. When in town he occasionally visits the 
Patent-office, where he occupies himself by disturbing, 
and, to a great extent, defeating the arrangements which 
Mr. Woodcroft has made for the benefit of those consulting 
the library. Some time ago Mr. Edmunds peremptorily, 
cut down the annual allowance for the purchase of addi- 
tional books to £300. He has lately transferred two 
librarians and a messenger to another department where, it 
appears, there is nothing for them todo. The attendants 
in the library do their utmost to assist visitors, and 
they discharge their duties not merely with civility, but 
with a genuine courtesy which is unusual in public offices. 
At the present time, however, the few attendants which 
Mr. Edmunds has spared to the public are unable properly 
to discharge the duties of their office. There are nearly 
50,000 specifications, and perhaps 35,000 volumes of books, 
to a large number of which reference is being made daily 
by readers who require constant assistance, and who 
seldom restore books or specifications to their proper 
places. On Mondays the crush is sufficient to abundantly 
tax the industry and temper of half-a-dozen librarians. Of 
a numerous class of searchers, each is ignorant how to 
conduct the examination he wishes to make, and each often 
finds it necessary to take into his confidence some member 
of Mr. Woodcroft’s staff. It has doubtless struck Mr, 
Edmunds that the public have no right to put the atten- 
dants in any Government department to so much trouble ; 
and we should not, indeed, be surprised should he, if his 
power will enable him to do so, impose a fee of, say, a 
shilling for every reference made to any work or works in 
the library. ‘This would, no doubt, in a great measure 
defeat the purpose for which the library was established, 
especially when it is considered that many persons, as we 
ourselves often have occasion to do, refer to from fifty to 
one hundred works at a visit. If, however, the library is 
to be devoted to the public, and with the view of its sub- 
serving the greatest utility, there must be no petty inter- 
ferences of the kind for which Mr. Edmunds is now the 
object of so much just complaint. What his real powers 
may be we are not aware, but, except as carrying out the 
commands of the Commissioners, they cannot, we should 
suppose, be very extensive. And we will not believe that 
the Lord Chancellor and the Master of the Rolls have 
sanctioned or are even aware of the interference which 
their clerk has visited upon the Patent-oflice Library. 
We believe, indeed, that Mr. Edmunds has virtu- 
ally defied the power of the Commissioners. The 
Vutent Museum at South Kensington is, undeniably, a 
creation of Mr. Woodcroft’s; indeed, many of the most 
valuable and interesting objects within its walls are his 
own property. He holds the mene appointment, con- 
firmed by the Treasury, of Superintendent of the Museum. 
Not long since, however, the Clerk to the Commissioners 
notified the attendants at South Kensington that they were 
to give no heed to Mr. Woodcroft’s instructions, but were 
to execute the commands of himse]f, Mr. ¢:dmunds, alone. 
Against this impudent usurpation of power Mr. Woodcroft 
was, of course, compelled to appeal to the Commissioners, 
and the result was an order, delivered to him, and which he 
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was directed to make known to his staff, to the effect that 
he alone was the Superintendent of the Patent Museum, 
and as such empowered to make all regulations for its 
management. Immediately afterwards, however, Mr. 
Edmunds repaired to South Kensington and informed the 
puzzled attendants there that the order which Mr. Woodcroft 
had promulgated had been obtained “ through fraud,” and 
that in future they were to owe allegiance to himself, Mr. 
Sdmunds, and no other. 

‘These squabbles, however little they may interest the pub- 
lic, nevertheless create much scandal, besides working great 
disadvantage to those who, having to resort to the Patent 
Library and Museum, are made to feel the inconveniences 
which Mr. Edmunds has thought fit to inflict upon them. 
This subject has been for a considerable length of time dis- 
cussed in other journals, and we had hoped that, while 
keeping silent ourselves, it would have been regulated by 
superior authority. The nuisance has, however, grown to 
such an extent that it is time to appeal to the Patent Com- 
missioners for their intervention and their decisive sup- 
pression of their meddling clerk, Mr. Edmunds. 





BOILER EXPLOSIONS. 

A conresponvent of the Times writing over the initial “ Y,” and who 
is understood to be Dr. Percy, has addressed the following letter to 
that journal upon the subject of the recent frightful boiler explo- 
sions :— 

‘rom your report to-day of the coroner’s inquest on the bodies 
of the twelve victims of the boiler explosion at Aberaman Ironworks 
it appears that the cause of the accident has been clearly determined. 
In the letter of the 22nd ult. which I addressed to you on this sub- 
ject, I suggested that a searching examination of the boiler plates 
should be made by competent and independent persors. This has 
been done, and the result is most satisfactory. The iron was found 
to be so much corroded in places that the boilers could not have 
been safely worked ata pressure of 20 lb. per square inch ; whereas 
at the time of the explosion the pressure was not less than 40 1b, An 
additional proof ig thus afforded of the correctness of a statement in 
the letter referred to—namely, ‘ that in the majority of instances 
these accidents have proceeded from wear and neglect with respect 
to repairs.” The professional witnesses examined asserted ‘ that 
the explosion was solely attributable to the corrosion of the plates 
inside,’ that ‘there had been no deficiency of water, aud that ‘the 
corrosive defects could have been found out if the boilers had been 
properly cleaned and examined.’ Such evidence, which there was 
no attempt to rebut, is equivalent to an imputation of culpable 
neglect: for proper examination of boilers is everywhere regarded as 
an imperative duty. But, as usual, the jury were unable to incul- 
pate any one, as they had ‘ no evidence to show that those in charge 
are responsible for such accident.’ In all well-regulated establish- 
ments In Which steam engines are employed some person or other is 
specially entrusted with the duty of inspecting the boilers at fre- 
quent intervals, Was there no such person at the Aberaman 
Ironworks? If not, the manager was to blame; and, if there were, 
he might surely have been discovered, 

“The corrosive effect of water from coal mines upen the iron of 
boilers is well known, especially in South Wales, where, not long 
ago, prominent attention was directed to the fact at the South Wales 
Institution of Engineers. ‘The action is due to the presence in the 
water of sulphate of iron, which proceeds from the oxidation of the 
pyrites in the coal. 

“On the 3rd inst. you reported another boiler explosion, at West 
Bromwich, in South Staffordshire, by which ‘seven persons were 
killed and 13 shockingly injured.’ It is to be hoped that in this 
case also & searching examination of the boiler-plates will be made. 

“* Among other examples of terrific boiler explosions which have 
been chronicled in the Times not long ago may be mentioned the 
following :—At the Midland Iron Compauy’s Works, Masborough, 
where nine men were killed; at Earl Granville’s Iron Works, 
Hanley, ‘where several lives had been instantaneously sacriticed, 
besides many serious injuries being sustained ;’ at a woollen mill, 
Morley, near Leeds, where nine persons lost their lives ; and at the 
Mossend Iron Works, Holytown, near Glasgow, where seven per- 
sons ‘ were either killed on the spot or so severely injured that they 
did not long survive the accident.’ 

“Formerly it was commonly supposed that boiler explosions were 
due to mysterious causes, whereas they have been proved beyond 
question generally to arise from neglect of the most obvious pre- 
cautions, 

“ Again, Sir, | would urge upon public attention the expediency, 
not to say necessity, of extending the advantages of such institu- 
tions as I mentioned in my last letter. The reports of the Boiler 
Association at Manchester are deserving careful perusal; and I am 
satisfied that they will carry conviction of the value of this system 
of private organisation into the minds of all who will take the 
trouble to inform themselves as to its results. 

* Although, as | have previously remarked, Government inspection 
and interference are to be deprecated, yet, as these accidents have of 
late been frequent and attended with much loss of life, 1 am more 
and more couvinced that in every case of boiler explosion, involving 
the loss of life or serious bodily injury, the Secretary of State would 
do good service by directing a proper investigation to be made as to 
the causes, and an annual report to be prepared of all such acci- 
dents. ‘This is exactly what he now does with respect to our 
collieries.” 








Armour Piates.—The America target-ship has been raised from 
her sunken position and placed in the steam basin of Portsmouth 
dockyard, in readiness to dock and undergo the repairs necessary to 
enable her to receive a fresh supply of plates for further testing and 
experimental purposes. Among those received for the next trial 
are two 6-in. for the Millwall Company, for the Bellerophon; a 44in. 
from Messrs. Beale, for the Pallas; and two 4}-in. piates, selected 
from a lot of 24 sent over by Messrs. Petin, Gaudet, and Co., of 
France, to Admiralty order. The plates fired at on the last trial, at 
Portsmouth, on the 25th ult., with cast iron 8-in. shot, and on the 
following day with improved cast-iron and steel sho:, from the 
922-in. gun, have received the following classification at the 
Admiralty :— 

Admiralty 
Order of 
Merit. 


Manufacturer's 


Name, Ship. Description. 


John Brown and Lord Warden... .. Sin. Rolled .. Al 


CO. oe ce oe 
Ditto. .. «| Ditto te oe 
Ditto. e+ ee |Royal Alfred .. . 

. { trince Albert 5gin. ditto ) 
Ditto. 4. +e \ cupolaship .. | bent plate.. § 
Agincourt 4. ee shin: hammer'd 


din. ditto... 1 
4jin, ditto. .. 1 
Mersey Company .. 
Ditto. oe se 
Cammell 


0 - * 


Ditto. «+ oe» Sin, rolled .. 


4 


and Co, Lord Clyde .. . 
Millwall Company.. Beilerophon .. .. 
} 


Beale andCo,.. .. Pallas”... 


Shin. ditto ., 
bin. ditto... 
ijin. ditto .. B 


A 
A 
A 
A 3, inferior 
A 
A 
A 


The first three plates or the list confer on Messrs. John Brown and 
Co., of the Atlas Works, Sheffield, honours never before gained by 
any firm in any one day’s tiring, receiving, as they have, the highest 
possible character for their plates. To these three, indeed, may be 
added their curved plates for the Prince Albert's cupola, for A 2 is 
the highest classification that has yet been bestowed upon a bent or 
curved plate. This firm, indeed, stands pre-eminently above all 
others for the uniform and excellent quality of their plates. The 6in 
plate from the Millwall Company was the first plate of that thick- 
ness of metal tested at Portsmouth, 
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Grants of Provisional Protection for Six Months. 


2704. Joun Harcourt Browns, Adam-street, Strand, London, “‘ Improve- 
ments in fastening and securing envelopes, letters, despatches, parcels, 
packages, and other similar articles.”—Petition recorded 3lst October, 


104. James Rennik, Birmingham, “‘ Improvements in the manufacture of 
chandeliers, lamps, and other apparatus employed in distributing light.” 
—Petition recorded 14th January, 1864. 

156. James WILSON, Royal Exchange-buildings, London, “ Improvements 
in hydraulic valves for working gas purifiers.” —Petition recorded 21st Ja- 
nuary, 864. 

195. Roserr AL¥reD Wrigut, Pentonville-road, London, and EaRnrst 
Wriaut, Nelson-square, Blackfriars-road, Surrey, ** Improvements in ap- 
paratus for consuming smoke, and promoting the combustion of fuel in 
furnaces.’’—Petition recorded 23rd January, 1364. 

322. WILLIAM ROWLAND TayLok, Swan Brewery, Oxford, ‘‘ Improvemevts 
in brewing utensils.” —Petition recorded 6th February, 1864. 

356. Roperr Situ, Heywood, Lancashire, *‘ Improvements in machinery 
or apparatus for forging or shaping cranks on bars of metal.” 

358. George Daviss, Serle-street, Lincoln’s-inn, London, ‘ Improvements 
in the manufacture of sulphuric acid.”—A communication from John 
Smith and John Richard Savage, Philadelphia, Pennsylvania, U.S. 

360. JouN Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in the manufacture of super-phosphates to be employed in the making of 
bread, and in other purposes in the arts.”—A communication from An- 
thony Pollak, Washington, U.S. 

361. ABRAHAM DeNNY and EpwarD Maynarb Dewny, Waterford, Ireland, 
“Improvements in the manufacture of bacon, and in apparatus connected 
therewith.” 

362. Jouns KEATS and WILLIAM Stepuen CLARK, Street, Somersetshire, 
* Timprovements in the manufacture of boots aud shoes, and in apparatus 
to be employed in such manufacture,” 

363. PereR ARMAND LECOMTE Dé FONTAINEMOREAU, South-street, Fins- 
bury, London, ** Improvements in photographic apparatus.”—A com- 
munication from Messrs, Alphonse Liébert and Jean Lafon-Saint-Cyr, 
Paris. 

364. JAMES SLACK, Manchester, ‘*‘ Improvements in filters and filtering 
media for fillering marine and other water or con iensed steam, and 
the application of the said filters and filtering media to mariae engines 
and other condensers,” — Petitions recorded l1th February, 186 

366. Joun Daviv, Vernon-place, Bloomsvury-square, London, * Improve- 
ments in threshing machines,” 

368. 1nomas Wurk, Prospect-terrace, Leeds, Yorkshire, “‘ Improved ma- 
chinery for uniting the soles and uppers of boots, shoes, and similar 
coverings for the feet, applicable also for uniting hose pipes, harness, mill 
straps, and other like purposes 

370. WILLIAM WINSTANLEY and Josgpil KELLY, Liverpool, ‘* Improvements 
in steam apparatus for ships’ use, part of which improvements is applic- 
able to other purposes.” 

372. WiLLIAM Drakgs, Sheffield, Yorkshire, “Improvements in the maau- 

acture of iron.” 

374. WILLIAM SoutuaM, Crystal-crescent, Upper Sydenham, Kent, “ Im- 
proved apparatus for drying grain.” 

376. WituiaM RippLe, Mawby-place, South Lambeth, Surrey, ‘‘Improve- 
ments in fire-proof buildings, part of which improvements are applicable 
to other structures,” 

378. WALTER Norton, Clayton, West Huddersfield, “ Improvements in 
power looms.” — Petitions recorded 12th February, 1864. 

380. TuHkoruiLus JACKSON, Manchester, ** Certain improvements in braiding 
machines.”—A communication from Thomas James Sloan, Paris. 

382. WinuiAmM Wurretey, Lockwood, near Huddersfield, Yorkshire, ‘‘ Im- 
provements in machinery or apparatus for tentering or stretching woollen 
and other fabrics.” 

384. WILLIAM ANbERTON, Cleckheaton, near Leeds, Yorkshire, ‘* Improved 
machinery for preparing, spinning, and doubling cotton, worsted, 
silk, and other fibrous materials.”.—Petitions recorded 13th February, 
1s64 

390, Henry WALKER Woop, Blackweir, Glamorganshire, ‘‘ Improvements 
in cylinders exposed to the direct action of fire, and employed in the 
manufacture of artificial fuel, and in heating and drying other sub- 
stances.” 

392. WiLLIAM HensMAN, Woburn, Bedfordshire, “ Improvements in 
apparatus used for cultivating land.”—Petitions recorded 15th February, 
Ls4. 

394. Huau ANDREWs and Joun ANDREWS, Thurlow Lodge, Penge, Surrey, 
** An improved mode of attaching buttons to garments and other articies 
to which buttons may be applied.” 

395. WILLIAM CoLes FULLER, Ironmonger-lane, Cheapside, London, “ Im- 
provements in the method of rendering doors and windows water-tight, 
especially applicable to the port holes and other openings on board ships 
and vessels,” 

3 The Hon. Jane Evizaseru Tucnet, Liverpool-strect, Dover, Kent 
* Improvements in apparatus for cleaning windows.” 

308, WILLIAM CLARK, Chancery-lane, London, ** Improvements in the per- 
manent way of railways.”—A communication from Charles Jules Pierre 
Desnos Gardissal, Boulevart St. Martin, Paris, 

400. AnruuR JOUN Joyce, Gower-street, London, ‘‘ Improvements in steam 
engines.” — Petitions recorded lWth February, 1864. 

405, WitLIAM Honbs, Pancras-lane, London, “ A new or improved railway 
signal.” 

410. JOAN Werks, Baker-street, London, ‘ An improvement in parasols and 
other like articles.” ig 

412. WILLIAM HAWKINS, Red Lion-street, Clerkenwell-green, London, ** Im- 
provements in pumps of hydraulic presses.” 

414. Henry Youne Darracorr Scorr, Chatham, Kent, ‘* Improvements 
in the manufacture of cement.” — Petitions recorded 17th February, 1864. 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

488. Winuiam Epwarp Grpex, Wellington-street, Strand, London, * Im- 
provements in the composition and manufacture of artificial granite, 
marble, and stone, and in the kilns and apparatus used in such manufac- 
ture."—A communication from Jean Begué, Faubourg St. Martin, Paris. 
— Deposited and recorded 27th February, 1864. 

504, JouN CHAPMAN, Albion-street, Hyde Park, London, “ Spine-bags to 
be employed in controlling the circulation of the vlood by the combined 
or mdependent application of ice or iced water aud warm water, or other 
fluid to the region of the spinal cord.”— Deposited and recorded 1st March, 
Ist4. 


Erratum. 
379. For “ Beprorp” read * Reprorp.” 


Patents on which the Stamp Duty of £50 has been Paid. 

526. Gores Smita and James CaRkRick, Glasgow, Lanarkshire, N.B.— 
Dated Ist March, 1861. 

534. Tuomas Hatau aud Rovert AbDAM Rosertson, Liverpool.—Dated 2nd 
March, (861. 

541, Skuastiano Borruni, or SEBASTIEN Borrunri, Islington, London,— 
Dated 2nd March, Lsél. 

543, Erk aim SABEL, Moorgate-street, Londun.—A communication.—Dated 
4th March, 1861. 

572. Groras Eskuoume, Rotherham, Yorkshire.—Dated 6th March, 1861. 

569. Heau ADAM SILVER and Henry Grirrin, Silvertown, Essex.—Dated 
6th March, 1861. 

579. Tuomas W1ILLIAM Evans, Rue de la Paix, Paris.—Dated 7th March, 
1sé6l. 

604. Joun Hirst, jun., and James Houuineworta, Dobcrogs, Saddleworth, 
Yorkshire.—Dated 11th March, 13861. 


Patents on which the Stamp Duty of £100 has been Paid. 


667. CuaRLEs LuN@LEY, Deptford Green Dockyard.—Dated 7th March, 


1357. 
729. Henry Baiwoss, Bridgewater, Somersetshire.—Dated 14th March, 
1857. 


SAMUEL Fox, Deepear, Shetlield, Yorkshire —Dated 25th March, 
1857. 
663. RowLAND Mason Orpisu, St. Mark’s-crescent, Regent’s Park, London. 
—Dated 7th March, 1357. 


Notices to Proceed. 


2636. Ricuarp Lirrieroy, John’s-terrace, St. Leonard’s-road, 
Middlesex, ** Improvements in the manufacture of nosebags,” 

2641. Marius Vian, Marseilles, France, ** Certain compositions for preserv- 
ing iron ships and other submerged iron-work from corrosion and from 
fouling.” 

2643. WILLIAM EpWARD Gener, Wellington-street, Strand, London, “‘ An 
improved pillow.”—A communication from Ernest Loriot, Rue du Fau- 
bourg St. Martin, Paris, 


Bromley, 





2644. Isuam Bages, Cambridge-terrace, Islington, London, ** Improvem 
in the means of, and apparatus for, paralysing. capturing, or killi ents 
birds, and other animals.” YS 8 OF Ailing fish, 

2646. ALFRED BuakE, Newport, Monmouthshire, “‘ An improved refrige- 
rator for cooling worts for brewing or other liquids requiring cooling ige 
for improving brewers’ refrigerators now in use,” - ning, and 

2647. Ebwarp Curron and BENJAMIN GaEENWooD Southfield-s 
Manningham, Bradford, Yorkshire, ‘* Improvements in the man reat 
of brushes used in machines employed for preparing and combing wool, 
cotton, silk, and other fivrous substances.”—Petitions recorded och en” 
tober, 1863. ded 26th Oc- 

2656. Rosert Smiru, Higher Chatham-street, Manchester, “ Improvement 
in doubling and winding machines.”—Petition re corded 27th Octobe “4 
1863. rem 

2665. EDWARD OLDFIELD, Salford, Lancashire, “Improvements in self. 
acting mules for spinning and doubling cotton and other fibrous mate- 
rials.” . 

2667. Ricuakp NgepuaM, Dukinfield, Cheshire, and James Pouurr Hey- 
wood, Lancashire, ‘‘ Improved equilibrium valves for steam engines ana 
other purposes.” - 

2670. WittiaM Natu, Wharf-street, Leicester, 
menting glass and sheet gelatine.” 

2672. Ropert Baker Jones, Limerick, “ Improvements in portable cooking 
apparatus.” — Petitions recorded 28th October, 1863 _— 

268). FREDERIC NEWTON GISBORNE, Adelaide-place, London Bridge, London, 

e “An improv ed composition for coating ships’ b »ttoms,”” 

2637. Martyn Joun Roperts, Pendarren House, Crickhowell, Breconshire 

Improvements in apparatus for oiling wool.” 5 

2689. ARCHIBALD TURNER, Leicester, and WILLIAM Epwarp Newroy, Chan- 
cery-lane, London, “ Lmprovements in looms for weaving terry anv cut pile 
fabrics, parts of which improvements are also appiicable to other kinds of 
looms.” —Petitions recorded 30th October, 1863. : 

2702. WILLIAM Law, Northampton, ‘Improvements in the constructi mn 
of articles of furniture known as wardrobes, including improved arrange. 
ments for attaching doors to the same, such improvements in attaching 
doois being applicable to other articles of furniture.” - 

2704. JouN HakcourT Brown, Adam-street, Strand, London, “* Improve 
ments in fastening and securing e Velopes, letters, despatches, parce 
packages. and other similar articles.” 

2707. Sreruky Houtman, Cannon-street, London, “ Improvements in 
machinery for raising and forcing fluids, parts of which improvements 
are also applicavle to steam engines, blast engines, exhausters, and otier 
machines.” 

2708. EpwaARD Jongs, Charlton, Kent, ‘* Improvements in the manufa ture 
of bricks, drain pipes, traps, sewage tanks ul watercloset pans ant 
valves, and the machinery aud apparatus nec 'y for the same.”"— Peti- 
tions recorded ist October, 1863. 

2710. FLORENT Joseru Va Belgium 
‘‘Improvements in machinery for excavating land, making cuttings, and 
other earthworks.” — Petition recorded 2nd November, 1363. : 

2713. THOMAS WRIGHT ALDEKTON, Ipswich, Suffolk, ‘Improvements in 
sewing machines.” 

2717. Ratru Eaton, Stockport, Lancashire, ‘‘ Improvements in machinery 

or ruling or marking le ther,” ; 

2719. Joun Peter Bootu, Cork, Ireland, “Improvements in beds and 
bedding.” 

2720. JULIAN Joun Revy, Grosvenor-street, Eaton-square, “ Improvements 
in the mannfacture of explosive compounds,” Brd 
November, 186: 

2721. James Livesrty, Cannon-street West, and Joun Epwakps, Basinghali- 
street, London, * [mprovements in the permaneut way of railways, and 
fastenings for the same.” 

2721. PIKRKE AUGUSTIN SAUTREUIL, Fécamp, France, “ An improved appa- 
ratus for the lubrication of bearings, shatts, or other parts of machinecy 
subject to friction.” 

2725. JouN Tuomas, Battersea, Surrey, ‘‘ Improvements in preparing ores 

nd earths containing copper for smelting.” 

2732. JouN Hoknsy Maw, Broseliey, Shropshire, “ Imprayements in 
the application of, preservative coatings or compositions to the bottoms 
of ships and vessels.”—Petitions recorded 4th Novem/er, 1863. 

2751, CHARLES COATES, Sunnyside, near Rawtenstall, Lancashire, ‘* Cer- 
tain improvements in machinery for printing cotton and other fa- 
brics.” 

2753. Joun Muckart, Letham Mill, near Arbroath, Forfarshire, N.B.,“ Im- 
provements in preserving certain vegetable substances,” 

2762. WILLIAM HENKY PERKIN, Seymour-villa, Sudbury, Middlesex, “ Im- 
provements in the manufacture of colouring matters, suitable for dyeing 
and printing.” — Petitions recorded 6th November, 1863. 

2780. ARTHUR AUCKLAND LEOPOLD PEDKO CociiRANE, Portsmouth, Hant 
**Tmprovements in propelling and steering ships.””"—J’etition recorded Wh 
November, 1863. 

2801. THoMaS MELLARD Reape, Liverpool, and Josuua Hewirt, Stanley, 
near Liverpool, ‘* Improvements in the apparatus for regulating and con- 
trolling the supply of water to waterciosets, and other purposes,” —Petition 
recorded 11th December, 1863. 

2814. Joseru Bootu, Joun Boor, and JEREMIAL 
Leeds, Yorkshire, “ Improvements in guy cranes and 
cranes.” 

2819. WULIAM Epwarp Gepeér, Wellington-street, Strand, London, *‘ Im- 
proved process and apparatus for amalgamating the precious metals,”"—A 
communication from Jean Baptiste Baux and Alexis Guiod, Passages des 
Petites Ecuries, Paris. 

2820. Davip Forp, Isiington, London, “ Improvements in propelling boats 
and barges.”— Petitions recorded 12th November, 1863. 

2866. Ginuert THoneerR, Birmingham, ‘* Improved modes of preventin 
accidents arising from the sale or use of poisons."-—Peti! ion recorded 10l 

November, 1563. 

2876. PexckvVaL Mosks Parsons, Blackheath, Kent, “ Improvements in 

the construction and manufacture of ordnance, parts of which are applic- 
able to small arms.”—Petition recorded 17th November, 1863. 

2906. RICHARD WALKER, JOHN SCHOLES WALKER, and bENJAMIN Brows, 
Bury, Lancashire, ‘* Improvements in machinery for preparing cotton to 
be spun.” —Petition recorded 19th November, 1863. 

3051. RICHARD ARCHIBALD Brooman, Fieet-street, London, ‘‘ Improvements 
in working railway brakes.”—A communication from Donald Bethune, 
Port Hope, Canada.—Petition recorded 4th December, 1863. 

3104. WiLLIAM MACKLIN, Lincoln, ** Improvements in ay 
ing the motion of locomotive and other steam engines.’ 
9th December, 1863. 

3213. WinMAM Henry Tootu, Rhodeswell-road, Stepney, Middlesex, “ Im- 
provements in the manutacture of iron and steel, and in the m achinery, 
apparatus, and furnaces used thereim, and for the production and 
application of gas to be employed in such manufacture, and the applica- 
tion of parts of the said apparatus to the manufacture of glass and alkali, 
—Petition recorded! 19th December, 1863. 

46. JAMES RONALD, Liverpool, “Improvements in, and apparatus for, 
the conversion of ropes and other cordage into oakum, tow, and paper 
stuffs, parts of which are applicable to teasing and cleaning wool, or hair 
on skins, and dressing * waste’ tow, wool, hair, and other * waste fibres 
—Petition recorded 23rd December, 1863 

138. SAMUEL WYNN, Margarete-street, Wilmington-square, London, * Im- 
provements in hanging window sashes, and in parts connected there- 
with, to facilitate their easy removal and replacement for painting, 
cleaning, repairing, or otherwise.”—Petition recorded 18th Januory, 
1864 

156. JAMES WiLson, Royal Exchange-buildings, London, ** Improvements 
in hydraulic valves for working gas puritiers.”—Petuion recorded 21st 
January, 1864. 

866. Joun Davin, Vernon-place, 
ments in threshing machines.” 

372. WitLiAM Drakg, Sheffield, Yorkshire, “ 
facture of iron.” : ‘  “Ju- 

374. WitLIAM SovTHaM, Crystal-crescent, Upper Sydenham, Kent, : - 
proved apparatus for drying grain.”—Petitwns recorded 12th February, 


“Improvements in orna- 


’ 


—Petilions recorded 3rd 


Bootu, Rodley, near 
other similar 


us for revers- 
Petiti m ree wrded 


Bloomsbury-square, London, ‘‘Improve- 


Improvements in the manu- 


a. sn Jackson, Manchester, ‘‘ Certain improvements in braiding 
machines.”—A communication from Thomas James Sloan, Paris.— Petition 
recorded 13th February, 1864. 

398. WiLLiAM CuakK Chancery-lane, 
manent way of railways.”—A communication from Char 
Desnos Gardissal, Boulevart St. Martin, Paris,—Petition record 
February, 1864. 


London, “‘ Improvements in the per- 
les Jules Pierre 
d 16th 


that all persons having an interest in 
t liberty to leave particulars m 
at the said Office of the 
of the Gazette 


And notice is hereby further given, 
opposing any one of such applications are a 
writing of their objections to such application, 
Commissioners, Within twenty-one days next after the date 
(and of the Journal) in which this notice is issued. 


List of Specifications published during the week endiag 
5th March, 1864. 
18924", 4d. ; 14238*, 4d.; 1615, 28. 4d. ; 1661, 2s. 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
Office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty’s Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
TuE ENGINEER, at the ojjice of her Majesty's Commissioners of Patents, 


Cass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, ec. 

1306. J. MuRDOCH, Portsmouth, “ Construction of steam and vacuum gauges.’ 
— Dated 18th July, 1863. 

For the purposes of this invention the patentee forms a metal chamber ox 
suitable shape, which forms a portion of a box or receptacle hereafter 
described. The upper part of this chamber carries a glass tube and index 
for indicating the pressure or vacuum, and a metallic guard for securing 
and protecting the same. The lower part of the metal chamber is recessed, 
and is filled with mercury; a diaphragm of steel or other suitable metal, 
either plain or corrugated, is placed on the flat surface of the chamber, 
which is fuled with mercury, and is securely held in this position by a 
metallic disc screwed to the metal piece forming the mercury chamber. 
The metallic dise is recessed so as to form a corresponding chamber to that 
containing mercury. The latter chamber is kept full of oil or distilled 
water, aud is capable of being placed in communication with the steam or 
other pressure or vacuum, to be indicated by means of movable pipes and | 
stop-cocks, Within the glass tube a taper metallic rod is placed, and is 
held in position by a suitable spring, and has for its object the counter- 
action of the unequal displacement of the mercury. The steam or other | 
pressure acting upon the oil or distilled water presses upon the diaphragm, | 
and forces the mercury up the tube. When used as a vacuum gauge the | 
part containing the oil is placed in communication with the atmosphere by | 
opening suitable cocks and pipes, so that, when required, the instrument 
can be readily arranged to act as a pressure gauge, a vacuum gauge, or 
steam and vacuum gauge combined, showing the full pressure acting on 
the piston. 

1829. E. ALCAN, King-street, London, “ Apparatus for condensing steem.”— 
A communication. — Dated 21st July, 1863. 

This apparatus is applicable to all engines where steam is condensed, and 
is intended to prevent steam escaping with the condensed water. It con- 
sists of a cylindrical or other shaped vesse) suspended from the short arm 
of a lever, the long arm of which carries a weight, which balances the 
vessel When water rises tu a given height therein. The bottom of the vessel 
is furnished with a valve, which closes by its own weight ; this valve closes 
an outlet from the vessel leading into an outlet pipe, and the spindle of the | 
valve is carried below the bottom of the vessel. The upper part of the | 
vessel is furnished with an air escape cock, and a pipe is also provided, 
through which the steam is admitted into the vessel. The vaive being 
always covered with water, steam is prevented from passing out through it ; 
and as soon as water produced by the condensed steam or otherwise rises 
above the set level, its weight overcomes that of the balance weight, and 
the vessel falls. The valve spindle coming in contact with a plate under 
the vessel] raises the valve, and allows of water running off through the 
outlet pipe until the balance is restored, when the vessel rises and the 
valve prevents all further outlet of water until the set level is passed, when 
it will descend and so on, as before described. 

1830. W. Naylor, Queen's-road, Dalston, ** Safely valves."—Dated 21st 
July, 1863, 

This invention relates to certain improvements in safety valves, and con- 
sists when using a spring for resisting the valve from opening in the em- 
ployment of a lever of the first order, one end resting by a suitable pin 
upon the safety valve, and the other end of the lever resting upon the 
spring, the end resting upon the spring being bent downwards to an angle 
of about 45 deg. from the fulcrum, so that, when the valve is raised by the 
steam, the other end of the lever is depressed upon the spring downwards, 
and at the same time is moved inwards towards the fulcrum, thus virtually 
shortening that end of the lever, and thereby counteracting the additional 
load upon the valve as it is raised from its seat by the greater amount of 
compression put upon the spring. In some cases the patentee purposes 
placing the spring in tension, and causing it to act at right angles to the 
valve. He also proposes to empioy a cylinder with a piston acting against 
a spring resisted by the end of a lever projecting over from the vaive ; the 
compression of this spring will indicate the pressure of the steam in the 
boiler, and when the maximum pressure is attained it will assist in lifting 
the valve. 

1868. J. WuiTTaKER, Mons Mill with Walton-le-dale, Lancashire, “ Engines 
Jor obtacning motive power by steam, air, or any other vapour.”—Dated 
27th July, 1863. 

This invention cannot be described without reference to the drawings, 
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Ciass 2.— TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 





chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Lar- 

Ness, GC. 
1832. P. R. Jackson, Salford, ‘* Machinery for rolling hoops and tyres.”— | 

Dated 22nd July, 1863. 

The First part of this invention consists in supporting the spindle of the | 
gauging roller in a socket which is moved to and fro on or in the table by a , 
screw or otherwi Secondly, the invention consists in the application of 
three rollers acting on the edge of the hoop or tyre that is being rolled, 
while it is passing between the compressed rollers. ‘These rollers are or may | 
be moved to and fro lengthwise of their axes by screws or other equivalents 
for squaring and rounding the corners of the hoop or tyre, or they may also 
be set at an angle to the edge on which they act. Thirdly, the invention con- 
Sists in moving one of the main compressing rolls endwise by means of a 
screw or other equivalent during the rolling of the hoop ortyre. Fourthly, | 
the invention consists in applying a roller vo the upper and under edges of 
the hoop or tyre after or before it has passed between the compressing rolls 
for contracting and consolidating the hoop or tyre and finishing the edges. 
And, Lastly, the invention consists in constructing thermometers in the 
shape of a wheel for ascertaining the temperature of hoops or tyres while 
they are being rolled, or when passed over hoops or tyres that have been or | 
are to be rolled. 

1841. A. T. HonDEN, Birmingham, “ Carriage and other springs.”"—Dated 
23rd July, 1863. 

This invention consists in making the hinge-joint of elliptical springs in 
the following manner :—The ends of both the inner or back plates to be 
connected together are rolled into a tubuiar form. Portions are cut away 
from the middle of one of the tubular ends, and from the sides of the other 
tubular end, so as to permit of the inserton of the last desc:ibed end into 
the cut away portion of the former. The two ends are connected by a cylin- 
drical core passed through their tubular portions, upon which core the said 
tubular portions move when the spring changes its figure. The said core 
istiade by preference of gun metal. In the axis of the core is a hole through | 
which a screw bolts presses by screwing a nut on which the parts of the joint 
are held together.—Not proceeded with. | 


1843, M.A. Soun, Leadenhall-street, London, * Improvements in expelling 
solid and liquid refuse matter from steam and sailing ships below the | 
water line, applicable also for discharging cannon below water from ships | 
and forts."—A communication.—Dated 23rd July, 1863. 

The nature of this invention consists in depositing any material or matter 
to be disposed uf under unequal pressure of water, air, gas, or other agents, 
into a barrel or receptacle, which can be put alternately into opera- 
ey means of the aforesaid unequal pressures, so that communication with 
peo greater pressure being cut off, the matter can be placed under the 

Tdinary lower pressure in the receptacle or barrel, which upon being 
hermetically closed by a lid or cover is put into communication with the 
ed pressure by opening a valve sluice or other partition, whereupon 

Pg —— matter is ejected or falls into the fluid or gas of greater pres- 

applied, — of pheumatic or any other elastic fluid pressure externally 

mare = his pheumatic or other pressure is likewise applied before open- 

fied a cover communicating with the lower pressure, in order to expel the 

the né gas of greater pressure from out the box or receptacle, which receives 
1€ matter to be disposed of. 

1843. W. Cuark, Chance ry-lane, London, “ Saddks.”"—A communication.— 
Dated 23 ; od ‘ 

Thine 23rd July, 1363. 

Pn ation relates to a new system of elastic saddle, and is formed as 

plac oon : mn 4 wooden saddie bow or tree well hollowed out, the inventor 

ro an er the seat of the saddle two spiral springs of truncated conical 

Gun. cred of steel or hardened copper, or other suitable metal. He covers 

menc = a two plates of steel, somewhat of a horseshoe form, com- 

~* pow 3 wes head of the saddle bow or tree, and following its outline 

a ee tree thus prepared is covered as usual.—ot proceeded 











1851. W. L BARE dd 
3. 4+ BARNES, M.A., Norfolk 
24th July, 1863. = 

other} invention is applied to railway engine, carriage, truck, van, or any 

oa Ocomotive wheeled carriage, and consists in placing on each side of the 
riage or brake a rod attached at one end to a pin on an eccentric in the ; 


“ Stopping railway trains, dc.” —Dated 





| edge of the same fabric. 
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wheel, the other end being attached to a piston working air-tight in a 


cylinder. When the carriage is put in motion, the wheel moves the piston 
in the cylinder, the length of the cylinder and stroke of piston being quite 
the eccentricity of the wheel. ‘The cylinder is placed in a horizontal posi- 
tion, or at a small angle to the horizon, and attached to the framework of 
the carriage, but always in such a position that the eccentric pin of the 
wheel, the rod, and piston shall move in or nearly in the same plane as the 
axis of the cylinder. The end of the piston attached to the rod must be 
kept in position with the centre or axis of the cylinder by slides or slide rods 
similar to the steam piston working in the cylinder of a steam engine. The 
cylinder being open at each end, the piston will move freely from end to 
end in the cylinder without impeding the speed of the carriage. But when 
it is necessary to apply the brake, the end of the cylinder which is the 
furthest from the wheel is closed by a valve, and the air in the cylinder 
being condensed will prevent the piston moving up the whole length, and 
so reacting on the rod and eccentric will prevent the wheel from revolving 
and make it skid and slide. A railway whistle is tixed to the receiver for 
signalling. —Not proceedied with. 

1864. T. THORNE, Southsea, Hants, “ Apparatus for disengiging ships boats.” 

Dated 27th July, 1863. 

This apparatus is constructed as follows :—To the keel of the boat two 
sockets are firmly bolted, and into these sockets are passed the lower ends 
of two suspending rods, the ends being formed with long slots, and the 
socket provided with bolts passing through the slots in such a manner as to 
allow of the suspending rods having a certain amount of vertical motion in 
the sockets, but not of theic being withdrawn entirely. At the upper end 
of each suspending rod isa slip bolt or pin, secured by a lever clamp, which 
is kept closed by passing through a slot in the thwart, or by a guard-link 
attached by a red to the socket, avd sliding on tne suspending rod. The 
boat is supported by passing two hooks attached to two blocks (running m 
the bight of the “ davit tackle falls”) under the slip bolts or pins at the 
upper euds of the two suspending rods, The stem and stern of the boat may 
be further supported by means of links or rods connecting them respectively 
to the suspending rods. When the boat is hanging at the davits the sus- 
pending rods are held fast in the sockets by means of two locking bolts, 
both connected to one rod, the end of which is attached to a lever in the 
stern or other convenient part of the boat. When the boat is lowered into 
the water, upon pulling the lever both bolts are simultaneously withdrawn, 
when the suspending rods slide in the sockets just sufficiently to draw the 
projecting ends of the lever clamps throu:h the slots or the guard links, 
thus relasing the slip bolts or pins, and instantaneously disengaging the 
boat from the falls at both ends. 

1866. R. A. Brooman, Fieet-street, London, “ Sleepers or supports for the 
rails of railways.”-—-A communication, — Dated 27th July, 1863. 

This invention cannot be described without reference to the drawings.— 

Not proceeded with, 








Crass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ic. 
1822. W. CLarkg, Nottengham, “ Manufacture of fabrics in twist lace ma- 
chinery.”"—Dated 2ist July, 1863. 

This invention has for its object the production of simultaneous twisted 
and other purls on both sides at the same time of tapes or bands of tabby 
weavings in pattern in twist lace machinery. In carrying out the inven- 
tion the inventor uses two bobbin threads and two warp threads to pro- 
duce at the same time the twisted and other purls on both sides of each 
tape or band of tabby weaving, together with a suitable number of warp 
threads to produce each of the tapes or bands of tabby weavings them 
selves ; the warp purl threads are supplicd from extra beams or spols, and 
in some cases the tape or band threads for producing the tabby weavings 
are also from extra beams according to various patterns. —Not proceeded with. 
1823. W. L. ABERDEEN, Belfust, ** Machinery for breaking, softening, aad 

preparing jlax, hemp, &c.”’—Dated 2st July, 1863. 

The principal feature of novelty in this invention consists in the use of 
two or more fluted pressure roilers kept m continuous backward and 
forward and rotatory motion, combined with an endless sheet or system of 
cross bars kept in continuous forward motion. The fibrous substance to be 
broken or softened is placed on a feeding table and carried forward to the 
said cross bars, by which it is conveyed under the aforesaid pres-ure 
rollers. The said pressure roliers are connected together at their adjacent 
ends by side links or blocks, to which a backward and forward movement is 
imparted by two adjustable rods. During the continuous forward move- 
ment of the said cross bars the pressure rollers revolve on their axes, while 
moving also backwards and forwards, and thereby rolling over the fibrous 
substance, the breaking or softening of same being effected by this com- 
bined forward movement of the conducting cross bars and the backward 
and forward and rotatory movement of the aforesaid pressure rollers, 
These combined movements are maintained by a system of toothed wheels 
and pinions attached to the framing on which the aforesaid pressure rollers 
and cross bars are mounted. 

1826. J. E. VARMER, Coleman-street, London, ‘* Umbrellas and parasols.” — 
Dated 2st July, 1863. 

Heretofore in the manufacture of silks to be used in the making of 
umbrellas and parasols it has for the most part been the practice to produce 
near to, though at some distance from, the edge of a fabric, a tobine 
border, or an invisible border, leaving between the edge and such border a 
quantity of the fabric called the leisure, equal to that required to form a 
hem, but in some cases the production of such tobine or invisible borders 
has been dispensed with. Now, according to this invention, the produc- 
tion of a leisure and the making of a hem are dispensed with, and although 
the production of a tobine border or an invisible border may be dispensed 
with, in carrying out this invention it is preferred, in all cases, that one or 

















| other should be produced near to the edge of a silk fabric to be used in the 


making or covering of an umbrella, aud at the edge where the “ leisure ” 
has been heretofore produced additional warps are employed, in order to 
obtain such an additional strength to the edge as to admit of dispensing 
with the making of a hem when covering an umbrella with such a sik 
fabric, and at the same time produce a finish at the edge which wii] allow 
of the hem being dispensed with without deteriorating the character of the 
article. And in place of weaving the edge of an umbrella or parasol silk 
fabric or that part thereot where the hem usually comes of the same tie or 
pattern as the body of the fabric, that portion or a part thereof is woven 
more or less of a different tie or pattern, and is woven with hemless leishes 
or cords capable of more or less separate or independent action from that 
used fur producing the body of the fabric. It is preferred, in all cases, that 
the additional warp used at the edye should be richer than the additional 
warp used in producing a tobine border, or an invisible border near the 
The general body of the fabric may be of plain or 
tabby weaving or of a twill. 

1833. J. RonauD, Liverpool, “ Apparatus for dressing or preparing Jor spin- 

ning hemp, flax, Manilla hemp, d&e.””—Dated 22nd July, 1303. 

This invention consists in passing the hemp or other like fibre over an 
endless band or feed apron travelling over a revolving drum or cylinder, 
and a roller on front and parallel to the axis of the drum. The fibre to be 
dressed is kept down on the travelling apron by meaus of a number of 


weighted rollers, which may be free tw revolve on their own axis, and | 


receive motion from the revolving drum, or may be driven independently. 
The fibre is delivered from the front of the roller in advance of the drum on 
to a cylinder or revolving endless apron through which work giil teeth 
mounted on the circular surface of a cylinder, drum, or its mechanical 
equivalent, revolving upon a fixed eccentric or cam, having its axis at one 
side of the enclosing cylinder or apron, so that at one part of the revolution 
of the gill teeth will project through holes in the outer casing, and at the 
other recede back again, so as to relieve the fibre from the gill pins, when it 
can be received upon a second cylinder or apron fitted with gills advancing 
and receding in the same way as the first, and so ou over any required 
number of cylinders or aprous, which are also provided in like manner 
with advancing and receding gill teeth. The patentee prefers to drive the 
second gill cylinder or apron at a higher speed than the first, and so on 
throughout the whole series ; and he prefers to have the gill teeth of the 
first dressing drum or apron stronger and coarser than those of the second, 
and the third finer than those of the second, and so on. 
1836. C. Bestry, Paris, “‘ Making all woven and thready, fabrics water- 
proof."’—A communication.— Dated 22nd July, 1863. 
This iuvention consists in applying impermeable matters to the threads 
before weaving them. It will be easily understood that, if the threads 
composing the fabric are impermeable, they give great impermeable pro- 
perties to the whole of the fabric. For appiying the impermeable matters 
to the threads the inventor employs a dressing machine known and used in 
ordinary looms for weaving. It suffices to substitute the impermeable 
matter for the ordinary dressing employed, the remaining operations being 
performed as in ordinary. 
1845. W. and J. Garvortu, Dukinfield, ** Preparing, beetling, or finishing 
textile fabrics.” —Dated 2rd July, 1863. 

This invention consists in a peculiar arrangement of mechanism whereby 
a rapid and direct action is imparted to the beetlers or hammers in beetler 
machines ; also in the general arrang t of such for preparing, 
finishing, and dressing textile fabrics. The arrangement of the apparatus 
may be described as tollows :—Situated and arranged in a suitable frame is 
a series of steam cylinders, each cylinder being supplied with a piston rod 
working through each end of the cylinder covers, such piston rods being 
formed at their extremities into beetlers or hammers for the purpose of 
acting upon aroller supplied with the material to be acted upon, such 
rollers being conveniently placed at either end of the machine, in such a 
manner that, as each rou or beetler is impelied by the piston alternately 
with each stroke frou the opposite ends of the cylinder, such stroke shall 
cause in its action a direct beat to be given to the surface of the cloth on 
the before-mentioved rollers, These roilers as they revolve have a lateral 
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motion given to them equal to the width of the blow received by means of 
inclined discs secured to their ends coming in contact with fixed bowls in 
the framing, such peculiar action continually altering and moving the 
cloth in such a manner that no two blows are received upon the same 
surface. The machine is supplied at each end with two rollers of this class 
arranged and secured upon a swivel in the framiug, so that when the roller 
submitted to the action of the beetlers is full, the swivel is reversed, 
bringing the other roller supplied with unfinished cloth immediately under 
the action of the before-mentioned beetlers. By this peculiar arrangement 
of mechanism a greater amount of work is effected in a shorter time than 
by the ordinary machine employed for the same purpose. 


1858. J. Born, Glasyow, “ Mechanism for forming imitation selvages or longi” 
tudinal cords in weaving.’ —Dated 25th Julu, 1863. 

This invention cannot be described without reference to the drawings. 

1861. J. W. Weticn, Manchester, “ Sizing and finishing fabrics.” — Dated 27th 
July, 1863. 

In sizing and finishing fabrics it has heretofore been customary to 
apply the materials for finishing by a stiffening machine, and then drying 
the fabric, or adding the said materials during the process of sizing the 
warps. Now this invention consists in only sizing the warps to the required 
extent for facilitating the operation of weaving, or in the ordinary manner, 
and when the fabrics are woven, conveying them around heated cylinders, 
from whence they are taken when hot to the machinery or apparatus by 
which the stiffening size is applied. The machinery consists of one or 
more bowls partly immersed in a trough containing size. The size which 
the patentee prefers to employ is similar to that for which letters patent 
were granted to him on the 29th April, 1859 (No, 1,077), but other size may 
be employed. The size is heated by a steam chest placed under or around 
the trough. <A doctor or doc'ors, or thin blades of metal or other material, 
is or are applied to each bowlin the size trough to remove the excess of 
size, and the fabric in passing over the bow! or bowls is kept tight by 
| stretching bars; ths size is only applied to the under side of the fabric. By 
thus drying and heating the fabric before the size is applied the subsequent 
process of drying is dispensed with. 

1867. J. PAIN, Spitalfields, London, “ Umbrellas gad parasols.’ 
July, 1863 

The object of this invention is to dispense with the ordinary hand or 
machine hem of umbrellas and parasols, which has hitherto been produced 
by turning over a portion of the silk or other material and securing the 
turned over portion by stitching or hemming. The invention consisty in 
weaving an extra thickness in the edge or “leisure,” in addition to the 
| ordinary extra thickness, termed the “invisible border,” and in weaving on 

or in the invisible border—or on or in the ordinary silk or other material 
| when there is no invisible border—one or more rows of plain or fancy 
stitches, in imitation of, and as a substitute for, the ordinary hand or 
machine hem or stitch. This extra thickness in the leisure, and the row or 
rows of stitches, all of which the inventor forms in the loom, strengthen 
the silk or other material of the umbrella in the same manner as the ordi- 
nary turned over hem.—Not proceeded with, 





—Dated 2th 


Ciass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, implements, Flour 
Milis, ye. 

1827. G. HAskitTine, Southampton-buildings, London, ** Implement sor 
harrowing and smoothing land."—A communicutwa,—Dated Zlst July, 
1863, 

This invention cannot be described without reference to the drawings, 

1839. J. Simmons, Kainkam, Kent, ** Ploughs.”"—Dated 2nd July, 1863. 

These improvements are applicable to that class of ploughs known as the 
“ turn-wrest ploughs,” and the invention consists in constructing a plough 
with the axle arranged so that it can be inclined either way, the fore end of 
the beam being attached to the carriage by means of an upright bar, which 
at the lower end passes through the axle in a mortice, or is fixed on the 
axle in such manner that the bar will retain its upright position whichever 
way the axle is inclined. Above the axle is fixed a horizontal bar, in which 
there are several holes (or notches), into which pins are introduced, to regu- 
late the upright bar according to the depth it is desired to plough, and 
they are so arranged as to admit of the bar allowing the axle to incline a 
like distance on both sides. The upper end of the upright bar passes 
through the beam, which can be adjusted to the height required by set 
screws or pins. Through, or over, or under the beam a leve: is applied, 
which is received at the rront end on to a suitable bearing, connected to but 
above the axletree. There is an opening in the lever through which the 
upright bar passes, and is formed so as to allow the bar to be inclmed 
either way with the lever. The lever rests on the horizontal bar, and is 
governed by the pins or notches before named, The drafts are fixed to the 
carriuge by a strong hook in front, and the carriage is attached to the 
plough by bars or chains. The whole of the arrangements are more 
simple, much stronger, and less expensive than the old plan of construction, 





July, 1863. 

According to this invention the inventor much facilitates the use of such 
rakes by attaching at each end of the bar or head (or in other positions upon 
it) wheel arms, similar to the teeth, and carrying small wheels which run 
upon the land, and so keep the points of the teeth raised to the proper 
degree (neither more nor less). He also, according to this invention, in some 
cases arranges drag rakes, so that they may be enlarged when required by 
the addition of lengthening pieces to the bar or head.—Not proceeded 
with. 

1873. D. Tayuor, Bouchester Bridge, Roxburyh, ** Ventilating hay, corn, and 
other ricks."”—Dated 28th July, 1863, 

Under one modification or system of arrangement the improved ventilator 
consists of six or other convenient number of open frames, of two longitus 
| dinal spars or lengths of timber, or other suitable material. These spars 

are sufliciently loug to extend nearly to the top of the rick when placed in 
an erect position, and they are arranged so as to taper or approach each other 
towards the upper part, The side pieces are retained in this position by 
means of transverse bolts fitted to the spars at suitavle intervals, or by any 
other equivalent and suitable means, Outside each of these frames a number 
of cross pieces or bars are arranged parallel to each other, and are fastened 
to the side frames. The six or other number of frames thus prepared are 
then jointed together at the bottom, and the several frames are raised 
upright and supported in that position by the tops of the frames resting 
against each other. In this position the combined frames form a species of 
conical shaft or air channel, which is intended to occupy the centre of the 
rick. The sheaves are arranged with their inner ends resting on the cross 
bars of the frames, and in this way they are upheld sufficientiy to admit of 
the air which passes into the central channel circulating between the 
several layers of sheaves. Air is conveyed into the central channel by 
| means of a wooden pipe or other suitable duct.—Not proceeded with, 

1876, J. Sainty, Burnham Market, Norjoik, “ Feeding troughs for sheep, dc.” 

—Dated wth July, 1363. 
This invention consists in forming feeding troughs for sheep and other 

cattle of a U, horse shoe, or semi-circular form in section, instead «f a V 
| form as heretofore.) The troughs are united with bolts (by preference 
three), two at top and one at bottom, passing or extending from end to end, 
and are drawn together by nuts. Legs are fitted to the end pieces and 
rivetted thereto. ‘hese troughs are by preference made in galvanised iron, 
instead of block iron, but any other suitable material may be employed.— 
Not proceeded with, 


Cxiass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &e. 

1825. E. T. Bawrpripern, St. Paul’s-churchyard, London, “ Ventilution.”— 
Dated 2st July, 1863. 

This invention cannot be described without reference to the drawings. 
1842. L. L. J. Punwion, Paris, “ Apparatus for extinguishing chimney fires, 

and in preventing explosions.”—Dated 23rd July, 1863. 

This invention consists in the application of a metallic wire melting at a 
low temperature, or of a string made of a vegetable and combustible sub- 
stance, attached at one of its ends by a hook to the under partof a register 
adapted to the shape of the flue of a chimney, and producing, when open, 
the draught necessary for the fire, and for the escape of smoke. To the 
other end of the thread or siring a weight is adapted, serving to keep the 
register open. A smaller counterweight can be attached on the other part 
of the register facing the other weight. When a fire takes place the 
fusible wire or combustible string being destroyed, the weight attached to 
ove of its ends falls, and the register closing the flue of the chimney 
interrupts the draught of air necessary for the combustion, and the fire is 
instantaneously annihilated, The register is composed of sheet iron, pre- 
pared according to the shape of the flue to which it is to be applied. It is 
supported at the two opposite extremities of the axis of its diameter by 
small pivots working freely on journals set on each side of the fluc. The 
register is also placedin # sheet iron casing, made according to the shape 
of the chimney into which it is to be set, 

1863. F. and L. Forp, Gloucester, ** Manufacture of various article with 
surfaces in imitation of different kinds of marbles, &c."—Dated 27th 
July, 1863. 

This invention consists in the mode hereinafter described of enamelling 
the surfaces of terra-cotta or earthenware, 80 as Wo represent different 
kinds of marbles, and is applicable to the manufacture of chimney pieces, 
columns, wall linings, and other articles requiring a similarly ornamental 
surface. The terra-cotta or earthenware is moulded to the required form, 
baked, and rendered smooth on the surface ; it is then covered with a coat- 








jng of paint of the colour imitating the ground colour of the required 
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marble, such paint being p d in turp , With copal varnish added, 
This coating is to be dried. Other colours, resembling those in the 
required marble, are then to be prepared with turpentine and copal 
varnish, in about equal quantities, and these colours are to be separately 
thrown on to water tained in itable vessel, so that the colours may 
float on the surface of the water. These floating colours are or may be 
stirred or blown, so as to cause them to represent the required vein of 
marble, and the painted terra-cotta or earthenware is gently dipped 
therein with the coloured surface downwards, to which the floating colours 
are thereby caused to adhere. The coloured ware is then dried, by means of 
heat, with the colours on the surface thereof, and when sufficiently hard it 
is cooled and varnished with copal varnish, and again dried and hardened 
by means of heat, and, after being cooled, the surface is polished by means 
of pumice stone or other polishing material, The varnishing and polish- 
ing may be repeated to the extent required. 


1870. M. CockertLL, Hammersmith, ‘* Mortice and other door locks and 
latches.” —Dated 28th July, 1863. 

This invention, so far as it relates to improvements in mortice and other 
locks and latches, consists in making a follower or crank fixed perpen- 
dicularly on centres; through this follower or crank the inventor makes 
un oblong hole ; he then makes a spindle, on which the handles are fixed, 
and on the said spindle he fixes a projecting piece. He then makes a 
lever, one end of which he fixes upon a pivot, and the other end of the 
af id lever he with the bolt of the lock, so that, by pushing 
the handle horizontally through the lock, the projecting piece of the 
spindle is brought in contact with the aforesaid follower or crauk, which 
follower or crank, acting upon the aforesaid lever, brings back the boit, 
thus causing the door to open. In order to open the door from the oppo- 
site side, it is necessary to pull the handle towards the person wishing to 
open the door ; this brings the projecting piece of spindle again in contact 
with the aforesaid follower or crank, which follower or crank, acting as 
before mentioned upon the said lever, withdraws the bolt, and the door is 
thus set free.—Not proceeded with. 

1879. G. Ricarsy, St. Giles’s road, and T. A. Barrett, Ohservatory-street, 
Oxford, “ Window frames and sashes,” —Dated 2th July, 1863. 

For the purposes of this invention in place of, as is usual, hanging the 
sashes by cords with counterpoise weights, and boxing the frame in which 
the sashes slide, in order that it may contain these weights, the inventors 
make the frame solid, and at one side of it they mount a pinion or wheel 
with teeth. The bearings of this pinion are carried in a small box or cast- 
ing which is let into the frame ; the teeth of the pinion, however, project 
beyond the face of the frame. The sash has fixed to one side of it a plate 
of metal with holes formed through it, the pitch of these holes correspond- 
ing with that of the teeth of the pinion; the said teeth enter the holes in 
the perforated plate, the plate forming a rack to work with the pinion. On 
the other side of the sash are mounted two small friction wheels, one near 
the top and the other near the bottom thereof, and these are connected 
with springs pressing them constantly outwards against the frame. The 
perforated plate or rack before mentioned is thus pressed steadily against 
the pinion on the other side of the frame. By this arrangement the sash 
will be able to be raised easily, steadily, and quietly. —Not proceeded with. 











Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 


plements of War or for Defence, Gun Carriages, gc. 
1348. J. Perrin, Birmimghom, “ Danger signal to be used on rifle, artillery, 
and other practising ground.” — Dated 22nd July, 1363. 

In performing this invention the inventor fixes iu some suitable position, 
either inside or outside of the mantelet, a vertical rod or post stepped or 
housed at the foot into the ground ; and at a position about three or four 
feet from the ground two horizontal rods are fixed upon the vertical one at 
an angle of about ninety degrees with each other. At the top of the 
vertical rod or post is placed any suitable form of signal, such, for instance, 
asa disc; the marker in coming out of the mantelet is compelled to turn 
one of the horizontal bars, and thus turns the disc to danger, while at the 
same time he brings the second horizontal bar across the entrance to the 
mantelet ; in returning he is obliged to return this bar to its former 
position, and in doing so also withdraws the danger signal.—Not proceeded 
with, 

1844. G. Davirs, Serle-street, Lincoln's-inn-fields, London, “ Re volving fire- 
arms," — A communication,—Dated 23rd July, 1363. 

This mvention relates to improvements in the breech blocks or cylinders 
of revolving fire-arms, and the improvements consist in a breech bleck in 
combination with a detachable cap, the latter being so adapted to the 
former that, when she two are fitted together, they shall become tempo- 
rarily a portion of each other, the cap being incapable of yielding to the 
reaction caused by the explosion of the cartridge, as in other breech blocks 
made of detachable pieces, which separate when the discharge takes place, 
aud thereby interferes with the ready revolving of the block. 

1847. W. Horton, Glasgow, “ Fire-arms,”— Dated 23rd July, 1863. 

Under one modification or system of arrangement, as applied to a double- 
barrelled piece, the stock of the fire-arm, according to this inventioa, is 
hinged at the front end to allow of the barrels rising up for the insertion of 
the cartridges. In the tongue of the hinge a slot is formed, into which a 
lug on the under side of the barrel enters; the pin which connects the 
barrels to the stock passes through a slot in the lug, and this slot is made 
sufficiently long to admit of a certain amount of traverse of the barrels iu a 
longitudinal direction. The false breech piece has a slot formed in it 
immediately below the central line of the barrels, into which two holding- 
down lugs formed on the under side of the barrels enter. At the central 
part of the slot the metal is cut away on each side, forming a recess of an 
elliptical figure, in which is fitted an eccentric or differentially formed 
piece of metal that serves to lock and unlock the barrels by the simple 
jateral movement of a hand lever.— Not proceeded with, 

1859. F. Toumausen, Paris, “ Manufacture of gun barrels.”"—A communica- 
tion.— Dated 25th July, 1863. 

This invention relates to the manufacture of twisted guns by machinery, 
thus obtaining superior articles at the cost of common ones. ‘To effect this 
the inventor makes use of an apparatus acting in combination with the 
rolling mills now in use for making Enfield or other rifles aud guns. The 
object of this apparatus is to impart to the barrel, whilst it is being rolled, 
a rotary motion, by which a spiral welding is produced in such manner as 
to join the fibres or stripes of the iron transversely, thus insuring a greater 
strength than by the usual way. By varying the speed of the twisting 
motion various kinds of barrels, such as haif twist, full twist, and so forth, 
may be produced. The blank tube having been prepared by rolling or 
hammering is placed in the apparatus which stands in front of a rolling 
mill, the grooved rollers of which will be provided with a great number of 
stride or scratchings, so as to triturate the iron, and counteract the disag- 
gregating property of the rolling mill. The effect of this trituration is 
to improve the metal, and to insure the best welding, which is the more 

erfect as the moiecules of the metal have a greater affinity ; this process, 
besides, allows the use of iron of an inferior quality. “‘Uhe apparatus 
through which the barrel then passes imparts to it two distinct motions— 
that is to say, a transverse or reviprocating motion, and a rotary or twist- 
ing motion, for producing the spiral welding. The former motion is 
obtained by a rack placed horizontally at right angles with the axis of the 
rollers ; the rack carries a pair of pincers for holding the barrel, and is 
driven forward and backward by means of a pinion and u suitable reversing 
gear. The second or rotary motion is independent of the traverse motion 
above dese: ibed, and is obtained by means of two bevel wheels, one of the 
latter being keyed on a square hollow hub about the pinion, thereby 
allowing the barrel to be twisted without interfering with the rack motion 
before described. 

1862. W. TRantER, Birmingham, ** Breech loading and other revolving Jire- 
arms.”'=— Dated 27th Jwy, 1863. 

The First part of this invention consists in the adaptation and application 
to such fire-arms of @ plunger for forcing out the empty cartridge case, such 
plunger being worked by a lever having its fulcrum on the part of the 
frame, the plunger being thereby retamed in its position when not required 
for use. The Second part of the invention consists in forming the shield at 
the back of the revolving chamber, with a hole for the insertion of the 
cartridge in the chamber, which hole is closed afver loading by means of a 
stud fixed on a plate working on a pin screwed into the frame, the plate 
being retained in its position by means of a click or otherwise. The Third 
part of the invention consists in forming the butt cap with two segmental 
projections, or with two or more studs for the purpose of fixing the stocks 
to the handles of revolving pistols, such projections or studs being driven 
into the ends of the stocks. And the last part of the invention consists in 
adapting and applying to the front part of the cock or hammer a spring 
clek working in combination with the lever for retaining the revoiving 
chamber, as required, which lever is formed with a projection in front of 
the cock capabie of being acted on by the said click. 


CLAss 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
1828. R. A. Brooman, Fleet-street, London, ‘‘ Watches and other time- 
keepers.” —Dated 26th February, 1864. 

This invention consists in improvements in the springs and barrels of 
watches and other time-keepers hereafter described, whereby the mechanism 
known as the fixed stop may be dispensed with. The inventor makes the 
spring as an ordinary watch or clock spring, except that he forms that part 
which is to become the inter-layer of the coil thicker than the remaining 
portion of the length thereof. This increase in the thickness insures a 
sufficient pressure to allow the rolling of about six turns or layers on the 








bung of the arbor before the last layer slides against the interior face of 
the barrel. By dispensing with the hooking of the spring to the barrel all 
chance of accident is avoided, because, beyond the limit of its tension, the 
ais may turn indefinitely in the barrel without injury to the watch. 

owever, ie is not sufficient simply to dispense with the cause of accident, 
but it is also necessary that the person winding should be advised when 
the proper number of turns of the spring has n attained; it might 
happen that the spring had not been wound sufficiently to insure the watch 
going its usual time, For this purpose, on the interior cylindrical face of 
the barrel, one or more channels are cut, and at the outer end of the spring 
is fixed a projection, which fits exactly into one or other of the channels. 
When the spring is fully wound this projection falls into one of the 
channels, and produces a slight click, sensible to the ear and to the touch ; 
thus the person winding is advised that the watch is fully wound, Instead 
of this projection. a bend may be made near the outer end of the spring, or 
asimple round button, in which ewe holes are formed in the side of the 
barrel instead of the channels, In some cases an analogous effect is pro- 
duced by means of a steel hoop independent of the spring, and armed with 
a projection. This hoop also performs the function of the spring thickened 
at the inner end before mentioned. This hoop is provided with a hook, to 
which the ordinary spring is attached, and, upon the spring being wound, 
it causes tiie hoop to slide, and the projection thereon to enter the nearest 
channel in the interior cylindrical face of the barrel, making the click to 
indicate the full winding of the spring. The improved springs before 


described may be applied to all ordinary barrels while the fixed-stop 
tee is retained 





8 In the employment of the springs in clocks the 

bend near the outer end of the spring is unnecessary. 

1865. G. HASELTINE, Southampton-buildings. Chancery-lane, London, ‘‘ Coal 
oil lamps.” —A communiation.—Dated 27th July, 1863, 





This invention consists in constructing the upper part of the burner, 
which supports the cone or deflector, separately from the lower and main | 
portion of the said burner, and having the upper part of the same provided 
with a number of pendant spiral supports, which are slotted nearly their 
whole length, and fitted on pins, which pass through the upper part of the 
main portion of the burner, whereby the upper part of the said burner, 
with the cone and chimney, nay be raised a 
leave the top of the wick of the lamp accessible or exposed for the purpose 
of lighting and trimming it without detaching either the cone or chimney 
from the burner. The nature of this invention further consists in corru- 
gating the sile of the cone or deflector, or swaging or indenting the same 
in such @ manner that the chimney which rests upon the base of the cone | 
or deflector cannot, in consequence of any lateral movement or play, cover 
any of the apertures in the cone through which air is admitted to the flame 
at the outer side of the cone, thus preventing an objectionable contingency 
which frequently occurs with the cones in ordinary use. 


1877. P. H. Girarpin, Paris, ** Lamps.”— Dated 29th July, 1863. 

This invention has for its object improvements in lamps for burning 
paratiin and other mineral oils, by which great safety and economy are 
effected, at the same time rendering the lamp suitable for burning with 
straight chimneys; and the invention consists in the burner or beak, 
through which the cotton or wick passes, being made in one piece, and | 
without solder, in a conical form, and connecting the said beak or burner 
to the socket or holder in like manner without solder, whereby the escape 
of gas or vapour evolved during the burning of the same is entirely pre- 
vented, as also any danger from explosion or otherwise, thereby rendering 
the said parts securer and Jess subject to get out of order than those at 
present in use. The said conical burner is provided with a gallery or globe 
bearer in the ordinary manner screwed to the rim upon the stem of the 
lamp, so as to admit of its being readily removed when required; a flat 
wick passing through the beak or burner into the body of the lamp is 
employed, as also an elliptical-formed hole or slot opening in the top or 
cap of the burner in connection therewith for guiding or steadying the 
light. 


Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, | 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


1819. J. GoouD, Corsham, Wiltshire, “ Manufacture of ink.”—Dated 20th | 
July, 1863. 
For the purpose of this invention the inventor takes a gallate or tannate 
of an alkali, and submits the same to the action of metallic iron. In this | 
manner he obtains an intensely black solution, which may at once be used 
for writing ; or it may be evaporated to dryness, and the salt obtained | 
re-dissolved when required for use. He also takes an infusion of logwood | 
in solution of common soda, and uses it in the same manner as the gallate | 
of alkali, and he sometimes uses the salts of iron instead of the metal.— 

Not proceeded with. 

1860. C. CROCKFORD, Holywell, Flintshire, “ Improvements in the treatment 
and utilisation of certain of the waste products srom the manusacture of 
alkali and bleaching powder, aud also from certain sivelting operations.” 
—Dated 2th July, 1863. 

The object of this invention is the conversion of vertain waste products 
resulting from chemical and metallurgical operations into pigments of com- 
mercial value, In each case the inventor employs milk of lime as a preci- 
pitant, and for the purpose of throwing down or precipitating the matter 
or material held in solution the precipitate obtained in each case may be 
dried or otherwise treated, so as to enable the same to be prepared ready 
for the market. He treats the solution of manganese obtained in the | 

facture of bleaching powder with milk of lime, and obtains a precipi- 
tate applicable as a pigment. He treats the burnt sulphur stone which has 
been employed for acid making first with muriatic acid, either with or | 
without the aid of heat, and precipitates the iron dissolved thereby by aid 
or agency of milk of lime ; the oxide thus produced may be used as a pig- | 
ment. When the burnt sulphur stone contains copper, as it frequently | 
does, he precipitates the copper from the so ution before adding the milk 
of lime, and the copper thus obtained, being a lary product, reduces 
to a merely nominal cost the expense of producing the oxide of iron. He 
utilises the waste muriatic acid by dissolving therein waste materials from 
smelting works, such as lead, zinc, and copper, snd he precipitates the 
metallic oxides from this solution by the aid or agency of milk of lime, and 
thereby ebtains pigments.—Not proceeded with, 

1872. A. A. ANTOINE BARON DE RostaineG, Paris, “ Manufacturing iron and 
steel with cast iron saken in the subdivided siate."—Dated zsth July, 
1863. 

This invention consists, First, in agglomerating subdivided cast iron into 
a@ mass or lump of @ certain size. Secondly, in introducing such agglo- 
merated mass into a reheating furnace, where, under the oxydising action 
of the air and flame on a porous body, the particles of cast iron are 
quickly decarburetted and transferred into iron, Thirdly, in submitting 
the suid agglomerated mass, as soon as it is raised, to a white welding 
heat, to the action (moderate at first, and successively rendered more and 
more energetic) of a tilt or other suitable hammer, so as to closely 
unite the subdivided parts and multiply their points of adhesion. After | 
this operation (which may also be effected in a mould under the action of a | 
press or by rolling it in order to avoid the sudden impacts of the hammer) | 
the agglomerated mass will in the subsequent forging be found to possess | 
exactly the same properties as the ball or bloom which has been shingled 
or rolled after passing through the puddling furnace. The agglomeration 
of the subdivided cast iron into a mass fit to be introduced direct into the 
reheating furnace may be effected either ina cold or heated state. The | 
improved processes for the manufacture of steel consist in agglomerating | 
the subdivided particles of cast uon by moistening and compressing them | 
in the cold state in the mould, as before described for manufacturing iron ; 
but iustead of introducing the mass into a furnace directly in contact with | 
the air and flames, on the contrary, great care should be taken to avoid | 
fresh oxydation, which would destroy the proportions previously calculated | 
(at the time of the compression in a cold state) to produce such or such 
quality of steel, according to the reagents employed, and the degree of | 
subdivision of the particles of cast iron of which the mass is constituted. To | 
operate the smelting of these masses they are dipped into a bath of Cross 
or scoria, when the smelting is to take place in a reverberatory furnace, or 
introduced into covered crucibles when ordinary smelting furnaces for 
steel are used, 











CLass 9—ELECTRICITY.—None. 


—— 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found uuder the preceding heads 


1649. W. Mitter, Upper Stamford-street, London, “ An improred mode of | 
evaporating through the combined agencies of heat and centrifegal surce, 
and the machinery employed therein, more particularly appleable to 
saccharine solutions.” -~- Dated Qud July, 1863. 

This invention has reference to a patent dated 26th February, 1862 (No. 
525), for improvements in the manutacture of sugar. It will, in the specifi- 
cation of that patent, be seen that 9 part of the invention consists in the use 
of a cylindrical apparatus, which is made to rotate in a pan containing the 
solutiun to be evaporated, which in the said patent is confined to saccharine 
solutions ; also that the pan has tubes passing through it to increase the 
heating surface, and is itself surr:unded by another pan, called a jacket 
pan, containing the heating medium, which, owing to the arrangements 
adopted, can be regulated so as not to rise beyond the temperature of boiling 
water, or 212deg. Fah. The rotating cylindrical apparatus is composed of 
ribs having a flat or a curved form, which last are arranged somewhat like | 





ve the lower part, so as to | 


| parts. When the apparatus is rectangular the space at each side 


| or box, and thus firmty hold the box or receptacle in au upri 
desirable position.—Not proceed: with. 


the floats of a water wheel, only overlapping each other considerably, so a8 
to increase the evaporating surface. Tne invention is confined to the mann- 
facture of sugar, but the inventor now claims it as pplicabie to 
purposes generally, together with certain additions which will either in- 
crease the evaporating power of the machine, or render it more convenient 
in its general +o These additions consist, First, in the introduction 
of a fan inside the rotating cylinder, which, revolving on & separate axis 
will, by a more rapid revolution, increase the current of air through the ribs 
or plates composing the cylindrical apparatus ; and, Secondly, in the intro- 
duction of a tan connected to the hood covering the cyiinder, the rapid rota- 
tion of the fan, acting by centrifugal force, drawing the air through the epen 
ends of the cylinder, and thence through and between the curved plates 
composing the cylinder, 80 as to convey the vapours to any cxterual outlet. — 
Not proceeded with, 
1651. J. Kixe, Chadshunt Farm, near Kineton, Warwick, “ Improvements 
in Fencing land, and in hanging gates.”—Dated 2nd July, 1863. 

In constructing fencing the patentee employs word hurdles, arranged to be 
attached to each other, and to be supported in the following manner: a cast 
or other metal eye is formed in such manner as to be readily fixed on the 
upper end of a stake or prop of wood, and these props are used to support 
the neighbouring end uprights of two hurd'es, the hoops and the hurdles 
being inclinee towards each other, and their lower ends being forced into the 
ground. Through openines in the uprights or standards a bolt is passed 
which also passes through the eye of the prop above mentioned, or merely 
throngh a hole formed in the en¢ of the prop On the bol: teeth or notehes 
are f rmed, into which the end of a slide, applied to one of the uprights or 
standard ends, can be pushed, and so lock the two hurdles and the inclined 
prop together. When the hurdles and prop are in their places, he connects 
together the lower ends of the prop and of the hurdles by a chain, so that 
they cannot separate from each other beyond the length of the chain. Phis 
will allow of a strong fence being erected in hard ground without the 





| necessity of driving the uprights of the hurdles and the props hard into the 


ground. The neighbouring ends of wood hurdles may also, in some cases, 
be connected together by one hurdle being provided with a bolt formed with 
notches, which bolt can be passed through a hole in the upright of the 
hurdle next to it, and be retained by the end ofa slide carried by this second 
hurdle being pushed inton oe of the notches of the bolt. The improvements 
in hanging gates consist in improved gate hooks and gate hinges, The tiret 
improvement in gate hooks consists in making them adjustable, s> that the 
hook can be set at any required distance from the post. ‘This is done by 
making the hook upon a stem having a screw thread upon it, upon which 
two nuts work; one nut comes on one side, and the other on the other side 
of the post ; the hook can thus be set at any distance from the post, and can 
also be set atan angie to it. A gate hinge can also be made in the same 
manner. When two pairs of gate hooks and gate hinges, such as above 
described, are used in setting up a gate, the gate can be both raised and 
lowered, and also lengthened and shortened. 


| 1656. C. Bavicn, Bristol, ‘* Manufacture of boots and shocs."—Dated 3r 


July, 1863. 

This invention consists in manufacturing boots and shoes by uniting the 
uppers to the sole by means of tacks, pegs, or screws, the heads of which 
are inserted from and lie inside the boot or shoe when finished, while the 
points of the tacks, pegs, or screws are all directed outwards from the 
inside of the boot or shoe. By thir means no injury can arise to the fuot of 
the wearer, as in the case of ordinary screwed or pegged boots and shoes, 
for in these boots and shoes the foot can only come in contact with the 
smooth and comparatively broad head of the screw or tack. When uniting 
the parts the patentee uses the sole leather well wetted, and turns both sole 
and upper inside out. For security he applies over the edge of the uppers 
a strip of leather, or other binding, and he drives the tacks through the 
binding and edge of the uppers into the sole. 


1661. J. C. Macponaup, Waddon, war Croydon, and J. Cauveruey, 
George-street, Peckham, “* Manufacture and application of printing appa- 
ratus.”—Dated 4th July, 1863. 

This invention cannot be described without reference to the drawings. 
1681. C. SHIELE, Manchester, ‘* Turbines."— Dated Tth July, 1863. 

This invention cannot be described without reference to the drawings. 
1682. L. J. Guicnarp and J. F. J Leresves, Paris, ‘‘ Laips, &c."— 

Dated 7th July, 1863. 

This invention consists, firstly, in preparing the wick, made of cotton or 
any textile sutstanee, of two parts, one part being unwove or fringe-like, 
which, being i lin the bustibie liquid, causes it, by its capillary 
action, to ascend to the wove part, which is the real wick. ‘The wick 80 
made with a single fringe serves for the burning of the less epurated oils, 
and the wick, having a double fringe, has the advantage of burning more 
economically the lighter sorts of oils. Secondly, in contracting the two 
sides of the burner to make it narrower in that part where the flame begins, 
for the purpose of facilitating the introduction of oil to that part of the wick 
which is burning.— Not proceeded with. 


1683. W. &. Bruce, Great St. Helen's, Bishopsgate-street. London, “ Lucifer 
matches, fusees, dc.” —A commenication.—Dated Tth July, 1863. . 

These improved ma'ches are made by a prolonged immersion iu a solution 
of nitrate of potash while in a boiling state, the material of which they are 
composed being wood, or any other substance suitable for the purpose. This 
immersion, however, ouzht only to be partial, or that one-half ur thereabouts 
of the match may be thus prepared, while the other half remains in its 
natural state, so that the match, when ignited, inay burn with a flame at one 
end, and with sparks only at the other, like a fusee, being thus adapted for 
the various uses of the common match, and at the same time also adapted 
to the purpose of a cigar or pipe light. Tne match may also be prepared to 
light aud burn with a flame at both ends, if desired, or to ignite aud ourn as 
a fusee. The improved boxes, or holders, may be made in various ways, and 
of different materials, chietly, however, of reeds or other hollow ligneous 
substances, veneer wood, natural cork, or any other suitable material, 
tinted, painted, varnished, stamped, or otherwise ornamented. 





| 1670. J. OxuRY, Frome, Somersetshire, “ Filtering apparatus.”—Dated Ath 


July, 1863. 

For the purposes of this invention filtering bags or cloths are placed in 
frames, each bag or cloth being, by preference, between two sheets of wire 
cloth, which may be fixed in frames, or made suitable to fit into the frames. 
Two or more of such frames, with their filter bags or cloths, are used in 
each apparatus, in such manner that one of the edges of one frame comes 
next and abuts agaist the edge of another frame ; this, however, is not 
essential, as there may be ribs or projections on the interior of the appa- 
ratus, within which two or more frames are used, so that the edges of the 
neighbouring frames may be prevented coming against each other by - 
ribs or projections, The frames, and the wirework used with them, may 
flat, or they may be of a bent or curved form, according to the form of = 
apparatus within which they are placed when being used. The form of = 
apparatus u to receive the frames, with their filtering cloths, may ” 
varied ; but an apparatus of a circular or of a rectangular section 1s pre~ 
ferred. When the apparatus is of a circular section it consists of two 
parts, an outer cylinder and an interior or cylindrical inner body or core, 
of such dimensions that, when the inner core or body is placed concentri- 


| cally within the outer cylinder, a space is left between them, suitable for 


receiving two or more frames, with their filter bags or cloths, which, — 
in their places, will together fill up such space, and one of the sheets 0 
wire of each frame will be supported by coming against the inner mae 
of the outer cylinder, while the other sheet of wirework will come against, 
and be supported by, the inner body or core of the apparatus. The ~~ 
faces of the apparatus, against which the wirework comes, may be - ~ 
or otherwise arranged, to facilitate the getting away of the fluid when it 
has filtered through the filter bogs or cloths. Any number of these epinie’ 
ratus may be connected to a supply pipe by suitable branches one to me 
frame, and the supply pipe may be connected with a force pump, => 
apparatus wherein compressed air is used to force liquids into filters, te os 
supply of liquids to the filters may be otherwise provided for. In — as 
facilitate the removal of the frames, with their filter bags or cloths frc , 
and their introduction into, the space between the inner body or core = 
the outer cylinder, the outer cylinder may be arranged 10 peta 
the internal body or core and the outer core may be arranged — 
one or more flat frames and filter bags or cloths, by which arrangeme 
one or more filter bags or cloths will be contained in each apparatus. : 
1675. T. W. Covunpery, Old Kent-road, London, ** Means of attaching _ 
or receptacles to hold suap, biuck lead, or similar household a7 ticles, to 
sides of wash tubs, pails, dc.” —Dated 6th July, 1563. end, or other 
This improved handle or “ attacher”’ is constructed of metal,wood, - =< 
suitable or desirable material, and is curved or bent inwards at cae aaa 
nity, in order to cause it to act somewhat hke aspring or clip, the me “= a 
being screwed or otherwise fastened at the top extremity Charest pe 
back or other convenient part of the box or receptacle, the othe 


. ide 5 il, 
of the handle hanging downwards, in order to clip the side of oe yn 


“ apparatus for sup- 


1677 J. S. Cooke, St. Michael's-house, Cornhill, London, npg tos 
er, &c. 


plying carbonic acid gas to casks or other vesse ls containing 
Dated 6th July, 1863. oad 
For the aupene of this invention, in order that a cask or — orn 
containing beer or other fermented liquid may be supplied or = ete 
carbonic acid gas as the beer or other liquid is from time to time ¢ = “a oad 
apparatus is arranged and connected with the cask or other mo bnacive 
following manner :—A hollow tray or trough is used in which acl — vi 
and in the centre, or other convenient position, is a raised On this 
upper surface of which is ordinarily above the level of the aci Rye 
support is placed a piece of marble, or other suitable carbons his supe 
when acted on by the acid, will give off carbonic acid gas. pete th vensel, 
port, and dipping into the acid, isan inverted glass, or other sui oan a 
having a flexible tube connected with its upper end. The ot sl cone 
the flexible tube is connected with the cask or other ve 
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taining beer or other fermented liquid. When a quantity of the beer or 
other fermented liquid is drawn off from the cask or vessel the 
pressure of the atmosphere will cause the acid to rise up within 
the inverted vessel, and it will come in contact with and act 
on the carbonate, and carbonic acid will be evolved, which will pass through 
the flexible tube into the cask or vessel, and thus fill up the space pre- 
yiously occupied by the beer or other fermented liquid. When the drawing 
off has , and the cask or vessel containing beer or other fermented 
liquid has been supplied with the requisite quantity of carbonic acid gas, 
the further evolution of the gas will cau:e the pressure to increase to such 
an extent within the inverted vessel as to cause the level of the acid to be 

ressed below the carbonate used, and in this condition things will remain 
tiJl the pressure within the inverted vessel is reduced, which it will be if a 
further quantity of the beer or other fermented liquid has been withdrawn 
from the cask.—Not proceeded with. 


1679. B. BourteLD, Forest-hill, Surrey, “‘ Stoppers for bottles."—Dated 6th 
July, 1863. 

In performing this invention, that part of the stopper which is inserted 
jnto the neck of the bottle is split or divided into two pieces, between 
which a wedge piece—fixed on one end of a spindle or screw—may be 
moved up or down, and thereby cause the divided or split stopper to 
expand and fit the neck of the bottle tightly. The upper part of the expand- 
ing screw passes through an elastic disc, which rests on the top edge of the 
bottle, and when forced down thereon forms an air-tight joint. This pres- 
sure of the disc on the top edge of the neck is effected by either turning it 
round on the screw, or by drawing up the screw by means of a nut.—Not 
proceeded with. 

1680. G.C. CouLygr, St. George’s-street, East, “* Treatment of cut tobacco for 
its better preservation.” — Dated 6th July, 1863. 

This invention consists in submitting the cut tobacco to the action of 
oxide or binoxide of nitrogen or other suitable gas. The patentee submits 
the cut tobacco to the action of the gas either during the steaming process, 
or independently of that process, submitting it to the action of the gas in 
the same manner as it is submitted to the steam, or in any other manner 
that he finds most convenient. 


1684. E. Eowarps, Birmingham, “ Apparatus to be used in the manufacture 
of glass finger plates, &c.”— Dated 7th July, 1863. 

This invention consists, First, in the following improvements in instru- 
ments or apparatus for holding finger plates and other articles made of 
glass during fire polishing. The patentee supports the article to be fire 
polished on a flat plate, which plate is connected to a rod to which it is 
jointed so as to be capable of turning in a horizontal plane. ly this 
arrangement the articles can be turned during the polishing, so as to 
equalise the effect of the heat. As the article is supported in all parts of its 
under side during the process of fire polishing, it is prevented from warping. 
When the holder is constructed especia!ly for finger plates, he makes a rim 
on three sides of the supporting plate, which rim limits the action of the 
heat to the upper surface of the article. The invention consists, Secondly, 
of the following improvements in kilns for annealing articles made of glass : 
—This part of the invention is especially applicable to the ling of 
finger plates and other glass articles, which are nearly flat, but is also applic- 
able to the annealing of glass generally. The patentee makes the kilp in 
the form of an arch, having a fire on two opposite sides ; at the back of the 
kiln is a series of horizontal shelves, made by preference of fire clay, and 
made flat by grinding face to face, or otherwise. The articles to be annealed 
are placed upon the said shelves, The front of the kiln has a large door, 
having in it a series of smal! doors situated opposite to the shelves respec- 
tively. The said small doors permit of the introduction of the articles into 
the kiln without the opening of the large door. The heatedair and products 
of combustion pass from the kiln by a flue opening into the summit of the 
arch, or by a flue or flues at the back of the shelves. When the fires are first 
lighted, the draught is directed by dampers over the shelves, but when the 
said shelves have attained the requisite temperature, the draught is directed 
by dampers through the flue at the top of the arch, the temperature of the 
shelves being maintained, principally, by radiation from the fires. When 
the shelves are filled with articles 'o be annealed the doors are closed, and 
the flues are stopped. The fire gradually exhausts itself, and the articles 
cool slowly, and they are thus annealed, 

1700. R. and L. A. TALLERMAN, Bishopsgate street Without, London, 
“ Waterproofing and ventilating boots, shoes, and <lippers.”—Dated 8th 
July, 1863. 

This invention is carried out as follows :—Between the lining and the 
outer material of the boot or shoe two pieces of oil silk, or oil cloth, are 
inserted, one piece reaching from a Jittle below the centre of the bout to 
the bottom, and the other piece from the top of the boot to about three- 
fourths of an inch over the top of the former piece ; thus at the centre, or 
thereabouts, the top picce overlaps the bottom one, and to prevent them 
sticking to each other a narrow strip of binding or lining is put between 
them, and thus a good ventilation is given to the boot. The bottom of the 
boot or shoe is rendered waterproof by a socking of the ordinary material ; 
but at the side next the sole it is washed with india-rubber solution, which 
adheres to the sole, and being cut a little wider all round is made to cover 
the weakest point of the boot—namely, where the upper is stitched to the 
sole, through which the water generally finds its way. The boot or shoe is 
ventilated by having two eyelets placed in the waist Jeading to the sole, and 
two more eyelets just above them in the upper leading to the outer material, 
against which the foot presses; consequently no water can enter.— Not pro- 
ceeded with. 

1702. W. E. Newron, Chancery-lane, London, ** Construction of locks and 
Jastenings.”— Dated 8th July, 1363. 

Among the numerous features of this invention are the following :—One 
part of the invention relates to that class of locks in which the bits, plates, 
springs, and other parts which constitute the moving part of the lock, are 
attached to the bolt, and are carried by it, as it is moved in the lock case ; 
and the invention consists in combining slides or bits with the bolt and 
with a brace in the lock case or elsewhere, so that the pins in the key, 
when entering from the door, may retain some of the slides or bits until 
the bolt is shot, the other moving with the bolt, and thus virtually elon- 
gating some of the bits or plates, and bracing the bolts with the others, 
80 that the bolt cannot be forced back. This part of the invention relates 
more particularly to bank, vault, or safe locks. Another part of the invention 
relates to woor and other locks, and consists in the construction of the 
escutcheon and cam on the shank of the knob or lever, with an interposed 
series of pins, having collars or necks upon them, which pins are to be 
arranged by the key before the escutcheon, and can be turned to move the 
bolt. And the invention further consists in the use of a spring bolt inside 
of the lock for the purpose of making the lock serve the purpose also of a 

dead latch,” or night lock or latch. Another part of the invention relates 
to store or safe locks, and consists in the combination of a sliding escutcheon 
and bolt, both operated from the shank of the knob or outside lever. The 
invention also relates to double bolt and key door locks, and consists in 
the use of two keys and two bolts, but with one set of bit plates only, each 
key acting independently on the bit plates to arrange them for the throw- 
ing of its own bolt. 

1707. W. WituraMs, Gutter-lane, Cheapside, London, ** Shirt collars, &¢."— 
Dated 9th July, 1863. 

The principle of this invention is the combination of pieces, equivalent to 
those parts of the inner band of an ordinary turn-down collar, which contain 
the button-holes, with the outside or turn-down part, in such a manneras to 
leave a slot or opening, through or under which the tie passes, thereby 
obtaining the appearance of an ordinary turn-down collar with much less 
material than usual. This collar, with pieces equivalent to parts of the 
— band, together with the slit or opening, may be cut in one piece, or 

© pieces equivalent to parts of the inner band may be cut separately 

4 attached to the piece equivalent to the outside or turn-down piece, 

ate at top and bottom, so as to leave a slit or opening through whicn 

'e tie passes, or the pieces may be attached at top only, so as to allow of 
any kind of tie being worn with the collar. The same principle is also 
applicable for boys’ and ladies’ collars.—Not proceeded with. 

1710, P. G. B. Westmacorr, Neweo stle-upon-Tyne, ** Cranes, dock gate and 

_ her crabs.” — Dated 9th July, 193. E 
ma ee of this invention a rotating hydraulic engine is com- 
parapet * the barrel of a crane, and with the barrel of a dock-gate or 
et _ in addition to the ordinary hand gearing used for giving motion 
Re can yong by which the barrel of a crane or the barrel of a crab may 
pod see to rotate either by manual power through the ordinary hand 
iodine by the working of the hydraulic engine arranged to work in 
paar jon with the same barrel. It is preferred that the hydraulic 
olinae engine should in each case consist of two or more oscijlating 
be ro Rag that the driving wheel or puliey on the e: give shaft shouid 
varied std upon the first motion of the crab, but the arrangement may be 
whee at ision being made for connecting and disconnecting the engine 
can ee hand gearing is to be used. It is also preferred that the arrange- 
should s i working of the pistons or plungers of a rotating hydraulic engine 
cntther eeame to the system which is described in the specification of 
herewith a patented by the present patentee, and bearing even date 
barrel uf'a 4 en using a rotating bydraulic engine to give motion to the 
supply of f a or to the barrel of a crab, valves are applied to cut off the 
Seen cea — sae for a time to work the fluid contained in the cylinders 
perdocs ex cylinder to another. By these means loads may be lowered under 
oo ba Mtrol without wasting the fluid employed. 

: pak NEwTon, Chancery-lane, London, “ Barometers or gaures fur 
863 ng the pressure of jluids."—A communication.—Dated ¥th July, 





This invention cannot be described without reference to the drawings. 


1716. W is 
yee TRENT, Birchin-lane, London, “ Pins or hooks for suspending 
eae 122 Presses, or parts of dresses, &c.""—Dated 9th July, 1863. 


earns hooks or pins, upon which any article or fabric is to be hung, are 


Jn using the 93 or made to form part of a safety pin made of strong wire. 


fabric of sufficient strength to support it when anything is placed upon the 

hook. Any article, such as a coat, curtain, or even a bag, can then be 

hung upon the hook.—Not proceeded with. 

1717. G. GowLanD, Liverpool, ‘ Constiryction and arrangement of nautical 
and surveying instruments for measuring angles and altitudes.”"—Dated 
Oth July, 1863. 

This invention has for its object improvements in the arrangement and 
construction of object glasses and reflectors with quadrants, sextants, and 
other similar surveying instruments, 80 that the reflections of the object 
shall be caused to meet and appear as one in the plane of the horizon. 
For this purpose, in carrying out his jnvention, the inventor prefers to 
employ four or more glasses (in place of two, as heretofore) arranged in the 
following manner, although he does not confine himself to this particular 
arrangement, as the same may be greatly varied, without departing from 
the nature or character of the inveution. There are two horizon glasses, 
one of which is placed behind the ordinary horizon glass, the surface of 
this additional glass being silvered and placed at an angle of about 15 deg. 
more or less. He also employs an additional index glass, placed below at 
the bottom of the ‘‘ arc,” and another glass opposite, to receive the direct 
image, and so placed that the object is refi into the new index glass 
and thence into the additional horizon glass, and so through the unsil- 
vered half of the ordinary horizon glass, and when adjusted on the horizon 
the two reflections of the object appear as one. The index bars of both 
index glasses are united with a joint, or otherwise so arranged as to move 
together, but the lower index giass is so arranged that the image of the 
object shall appear just as much below the horizon as it is in reality above. 
The levers or arms, which carry the glasses, are so arranged that they can 
move together, and when the two reflections of the object meet and appear 
as one in the horizon glasses they indicate correctly the true horizontal line, 
the altitude being then readily read off upon the index. He also uses two 
glasses, one on either side of the ordinary index glasses, both moved 
together, and the images reflected into the horizon glass, across which he 
has two lines, so that the instrument can be held upright ; then, by bring- 
ing the object down to a line in the centre of the horizon glass, the correct 
altitude will be given on the index.— Not proceeded with, 


1719. P. A. Gopvrrroy, Homerton, “ Purifying oils."—Duted 10th July 
1£63. 


In carrying out this invention a tank to contain the oil in its unpurified 
condition is to be provided, capable of bearing high-pressure steam power. 
Connected with the tank at one end, and at the other with a still, there 
should be a strong iron spiral tube or worm, passing through a furnace, 
with a tap at each connection with tap and still, and, by means of high- 
pressure steam entering the tank, the unpurified oil, by the pressure, is 
forced out of the tank through the heated spiral tubing, the taps being 
opened to allow it to pass into the still. In passing through the tube at 
the high temperature to which the furnace brings it, the dense, thickening 
impurities, usually found in mineral and other oils, are separated from the 
oil, and partially deposited upon, or amalgamated with, the metal of the 
worm, and the residue coming with the oil, but not mixed, as before, in 
it, easily goes into the still with the oil, and there, by its own specific gra- 
vity, falls to the bottom, and the pure vil goes into the cooler, and is 
perfectly pure and fit fur use.—Not proceeded with. 

1720. A. R. Jounston, Grove, Yoxford, Suffolk, “ Portable fence for sheep 
and cattle pens, d-c.”— Dated 10th July, 1863. 

It is proposed to construct this improved portable fence chiefly of links 
or rings of metal, which may be made of any convenient size or thickness, 
according to the description and strength of fence required, and such links 
or rings are to be connected together either by smaller links or rings, or 
by other suitable means, so as to admit of the fence being readily folded 
up when required to be moved out of the way, or transported from place to 
place on a farm, or in a park or other locality, 

1721. M. A. F. Mennons, Abingdon Chambers, Westminster, “ Preserving 
and protecting the silvering of mirrors,”’—A communication. — Dated 10th 
July, 1-63. 

This invention consists in the application to the silvered surfaces of 
mirrors of an adherent elastic coatiug as a means of preserving the said 
surfaces from the destructive effects of shocks, friction, moisture, and 
other causes of deterioration to which they may be exposed. 

1722. J. J. Suxepiock, Abingdon-street, Westminster, ** Construction of soil 
pits."—A communication.— Dated 10th July, 1863. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

1725. T. Leae, Northampton-square, and R. Grirvita, Ermouth-street, 
Loudon, * Sewing machines.” — Dated 10th July, 1863. 

This invention has for its object improvements in the construction of 
that class of sewing machines wherein both needle and shuttle threads are 
employed, whereby tubular articles may be as readily stitched or seamed 
up as apy other description of work without altering the mechanism. The 
position of the shuttle box or race in this arrang it of hanism is 
such that the shuttle moves to and fro in the same direction as the work, 
i.e., parallel thereto (whether tubular or otherwise) in place of transversely 
thereof. The arrangement and working of the otner parts of the mecha- 
nism for actuating the needle and feeding forward the work is by pre- 
ference in machines constructed accurding to this invention the same or 
similar to the corresponding parts in other machines acting on simivar 
principles. The bed of the machine is so-constructed as to admit of the 
shuttle-box or race being affixed thereto at right angles to the arm and 
apparatus for actuating the needle and propeller foot, and one part of this 
invention consists in the arrangement of apparatus for actuating the 
shuttle arranged to work in the position above described.—Not proceeded 
with, 

1729. J. P. Bourquin, Newman-strect, Oxford-street, London, ‘* Rolling 
press.” — Dated 10th July, 1863. 

The chief object of this invention is to improve the rolling presses used 
by photographers for glazing photographic paper and pictures. Hitherto 
the travelling table of such presses has been made with a surface of 
polished iron or steel, which, besides being expensive to manufacture, is 
liable to injury from rust and scratches, In this improved press the 
inventor retains the steel pressing roll; but the travelling table he fits 
with a slab of polished glass, which will retain its smoothness for an in- 
definite time. In order, however, to prevent the fracture of the glass under 
the severe pressure of the pressing roller, he supports the table upon 
rollers in such a manner that the glass wi]i not be subject to a direct bite 
from the upper and under rollers. To this end he employs two rollers to 
carry the tavle, and mounts them in such a position that a vertical line 
drawn from the axis of the pressing roller will cut about the middle of the 
space between the supporting rollers. This allows of a slight yielding of 
the glass wo any excessive pressure of the upper roller, sufficient to prevent 
the fracture of the glass slab without interfering with the glazing action of 
the press. The surface to be glazed will of course be laid in contact with 
the glass slab.—Not proceeded with. 





** A coat slower clip.” — Dated 11th July, 1863. 

This invevtion consists in the employment of one or more pieces of 
metal, or other fleaible material (steel being preferred), shaped into a 
tubular or hollow form, and having projecting ears or flaps standing 
behind or in an opposi.e direction to tne slit or line of junction in the tube, 
whici ears on being pressed together cause the slit to open, and the edxe of 
the coat and floral or other decoration being then mserted into the clip, 
they are held together by the natural springing together of the junction 
line on the cars ot the clip being released trom pressure.—WNot ,voceeded 
with, 

1741. R. D. Dwyer, Warrington, ‘‘ Construction of vents for casks, &c."— 

Dated V3th July, 1863, 

This invention—which is mainly applicable to vessels containing fer- 
mented liquors—consists in the use or employment of a liquid division or 
medium between the air surrounding a vessel and the liquid or liquids and 
gas contained in it, and through which said liquid medium the uecessary 
supply, and no more, of air is admitted to allow the liquor in the vessel to be 
drawn off, and through which said medium any internal pressure is 
relieved. Thus when the difference b the 7 outside or 
inside a vessel is greater than the weight of the column of liquid medium 
contained in the vent plug, such pressure will be equalised without attention 
by expulsion or admission of gas or through the jiquid medium, and it is 
only when a difference in pressure takes p! that communication is 





bottom of the burner near the wick tube into the fluid container. When it 

is desired to remove the dome and the chimney it is simply necessary to 

press in an upward direction a small handle (t! eapeing or screw a | 
employed to secure the chimney answers the purpose well), when they will 
be moved up is and sid ds a suffici dist to clear the flame if 
the lamp is lit. The Second improvement under this head has a similar 
object, which is accomplished by having ove, two, or more straight rods 
fastened to the dome plate, and oes through some part of the burner, so 
that when the dome plate and chimney are moved together perpendicularly 
upwards the wished-for distance, a notch in one or more of the rods or pro- 
jections on the same fits against a shoulder or shoulders on the burner, and 
retains the dome plate and chimney in the desired position. Any other ar- 
rangement of spring or catch may be employed. The same end would be gained 
by having the dome plate to slide on one, two, or more fixed rods, on which 
would be catches for retaining such dome plate and chimney at the 

desired distance from the flame or wick.—Not proceeded with. ’ 

1743. R. D. Dwyer, Warrington, “ Construction of letter-copying presses." — 
Dated 13th July, 1863. 

In performing this invention, the inventor takes two leaves or plates of 
metal or other material or materials, preferabiy hollowed out or with 
recesses or spaces on their inner surfaces, to contain the letter book, damp- 
ing brush, coiled sheets, and other necessary appurtenances, and hinges or 
otherwise joints them together at one side, On the opposite side he 
attaches mechanical means for bringing the two leaves or plates nearer to 
each other, to give the necessary pressure for copying letters in the ordinary 
way in a book placed the leaves or plates, A very simple arrangement for 
bringing the leaves or plates towards each other is obtained by jointing a 
lever to the edge or side of one leaf or plate, the short end of such lever 
being hooked t» catch a stud secured in or to the edge or side of the other 
leaf or plate. By moving the long end of the lever in one direction, the 
hooked part, which should be bent or curved so as to grip or catch and 
remain at any part thereof, and consequently, give any desired pressure, 
will be forced on to the stud in the opposite directi n a distance equivalent 
to the force applied to the lever.—Not proceeded with, 

1745. J. Barton, Alfreton, Derby, ** G@uord or fence for coal, iron, stone, or 
other pits, warehouse or other lifts, sack hoks, &e."~—Dated 13th July, 
1x63. 

In performing this invention the inventor causes the cage, platform, or 
chair guides to project above the ground at the mouth of the pit or other 
hole or opening to be protected, and he cuts a recess in or a slot through 
each guide above the ground level, such recess or slot being of such width 
and length that a lever may swing freely iv it. This lever is suspended by 
a pin passed through a hole in its upper end and through the sides of the 
slot or recess in the guide. He prolongs this slot or recess for nearly the 
same length below the mouth of the pit hole or opening to be protected, 
and secures a lever in it by a pin passing through a hole in the lower end 
and throngh the sides of the slot or recess of the guide, so that the upper 
lever points downward, and the lower lever upward; each lever is bent 
slightly near the centre of its length, the bent portion standing slightly in 
advance of that side of the guide facing the pit mouth or hole to 
protected, Intermediately of the levers he places a rocking lever in the 
slot or recess ; the two ends of which lever point dand are ¢ ted 
from falling or being forced inward by two pins passed through the guide ; 
the axis or centre of the rocking lever is regulated as to its length by the 
size of the mouth of the pit hole or opening to be fenced, which is provided 
at the ground level with a strong fencing, to which are secured bearings to 
support the axis of the rocking lever. He secures near one or both 
ends of the axis a lever, the upper end of which, or a pin which it carries, 
takes into a slot on one side of a gate, whereof the upper end is provided 
with loops sliding on a ,» and the lower end slides in a groove in the 
framing or between blocks. The width of the gate is such that it will 
effectually close the spaces left in the fencing round the mouth of the pit 
hole or opening; a lever at the other end of the axis moves a gate to close 
the space or spaces at the opposite side of the pit hole or opening; the 
sliding or movement of the gates to open and close the spaces is effected by 
raising and lowering the cage platform or chair.—Not proceeded with. 

1747. G. I. Barner, Southampton, “ Calender or date-denoting apparatus.” 
—- Dated With July, 1863, 

This invention consists in the use of several discs, wheels, or polygonal 
plates or pieces, some movable (each on the centre or axis thereof) and 
others fixed, the former (that is those which are movable) having thereon 
one the day of the week, another the names of the months, and the other 
the numbers denoting the days of the month from one to thirty-one 
inclusive. And if desired the numbers for denoting the year of our Lord 
might be placed on another movable disc, wheel, or plate.— Not proceeded 
with, 

1749. R. A. Brooman, Fleet-street, London, “* Apparatus for suspending 
chandeliers, gaselvers, and other weights."—A communication. —Dated 
13th July, 1863. 

This invention consists in apparatus formed by ome ng | one or more 
fusees or grooved pulleys with one or more spring barrels. The apparatus 
is modified t» suit different applications, but in all the features is the same, 
that is to say, the invention is based upon the compensation of the power 
of a spring by the greater or lesser radius of a fusee which turns the barrel, 
or the regulation of two springs of unequal power, the one by the other, 
The arrangement of the parts depends upon the manner in which the appa- 
ratus is to be used, that is to say, there may be a single fusee and one 
spring, or there may be doubled or coupled fusees with two springs. When 
applied to support gas burners, caoutchouc tubes, for conveying the gas, 
may be substituted for part of the cords or chains connecting the apparatus 
with the burner to be supported. 

1751. P. C. A. Topocius, Dunkerque, France, “ Apparatus for jishing."—A 
communication.— Dated 13th July, 1863. 

This invention consists in the application and use of the attractive or 
luring power of an illuminative body on fish of every species, in order to 
surround or bring the same into an apparatus, cage, net, or other device, so 
constructed that the fish, having once entered therein, their escape will be 
rendered impossible. 

1760. J. Davison, Southwick, near Sunderland, “ Furnaces for boilers, 
smelting, and other useful purposes.” —Dated ith July, 1863. 

This invention consists in certain improvements in furnaces, fire-places, or 
fire-grates used for steam boilers, iting, th facture of glass, and 
fur other useful purposes, the objects of which are to preserve the bars and 
other parts of furnaces from the rapid destruction to which they are at 
present subjected by reason of the intensity of the fire. The patentee ob- 
Viates these injurious and destructive results by means of passing water, or 











| other suitable liquids, through the bars forming the grates or other parts 


of the furnaces,which bars are to be made hollow, to allow of the flow or cir- 
culation of the water, and, m the case of the adaptation of such principle 
to furnaces which are used for generating steam, to utilise such heat in 





1735. A. Dixon, Harborne, Staffordshire, and J. Pumpnrey, Birmirghan, | 





permitted. The self-acting vent plug can most conveniently be formed or 
manufactured in metal by having three cylinders or tubes of different sizes 
placed concentrically and at a distance from each othir. The outer one has 
holes all round its circumference near the top, has a flat clo-ed top, and a 
flat bottom, through which 1s made to project the end of the inner tube 
which fits into the cask. This inner tube passes upwards and is joined to | 
the outer cover, but it has a number of small holes therein at about the | 
same height as those in the outer cylinder. The intermediate cylinder or | 
tube is also secured to the top cover, but it does not reach to the bottom. | 
The liquid as the medium or seal is contained between the outer and inner 
cylinders or tubes, and surrounds the intermediate one on both sides, thus 
rendering it necessary that the ingress or egress of the air or gas to or from 
the vessel should take a course in the form of a U through the medium or 
seal, the liquia being best supplied by placing the vent in water prior:o 
fixing it into or attaching it to the ves-el. — Not proceeded with. 

1742. H. Coutrer, Liverpool, ‘‘ Burners of hydrocarbon and other fluid burn- 

ing lamps.” —Dated 13th July, 1863. 

The First improvement—in that class in which glass chimneys are used— 
has for its object the being enabled to remove the dome and chimney a con- 
venient distance for trimming of the wick, or for any other purpose, either 
when the lamp is lighted or otherwise. The dome plate, which may be of 
any desired form to fit to the perforated air distributor in any ordinary 
way, bas on or near the outer edges thereof the usual means for the secur- 
ing of the glass chimney. To the under side of the dome plate there is 
fastened a curvilinear metal piece, which passes downwards through the 





rticle the safety pin is to be secured in the usual way to any 





assisting to generate such steam. 

1771. W. CuarKk, Chancery-lane, London, “ Process for making paper trans- 
parent and transferring designs.” —A communicution.—Dated 14th July, 
1863. 

This invention consists in the application to paper, or other material, of 
a solution to render it transparent, so that designs or characters, printed 
or otherwise produced, or pictures taken by photographic process, on one 
side of the paper may be distinctly visible from the other side ; and, by the 
application of an adhesive substance over the printed characters, the latter 
can be transferred to paper, glass, wood, or any other desirable surface, 
simply by glueing the paper down on the said surface by means 
of the adhesive substance, when the design, together with the 
adhesive substance, will adhere to the surface ou which the said design is 
to be transferred, and the transparent paper, on which it was first printed 
or produced, may be removed or not as preferred. 

1774. R. A. Brooman, Fleet-street, London, “* Aj paratus for reducing char- 
coal, and other jsriable substances, to sine or wrpalpable powder, particu- 
larly applicable to the manufacture of a substitute for lampblack.”—A 
communication. Dated 15th July, 1863. 

This inveution consists in rendering any kind of vegetable, animal, or 
mineral charcoal or carbon, coal, anthracite, or other triable substances, 
such, for instance, as ochre, colouring earths, pumice, barytes, marble, 
alabaster, blood-stone, talc, litharge, emery, tartar, gums, salts, pepper, 
rice, and other grain, and many others, to a state of pulverisation as im- 
palpable as ordinary lampblack, by means of numerous small balis or 
spheres of iron, glass, stone, marble, or other suitable material, placed with 
the charcoal or other material to be reduced in cylindrical vessels, to which 
rotary motion is imparted at any speed required. 

1779. A. Watson, Glasgow, ** Cooking ranges.”—Dated 15th July, 1863. 

One modification of range embodying these improvements is in the usual 
rectangular form, and is self-contained, so as not necessarily to require 
building in. The fire-place is situated towards one end of the vertical 
front face of the range, there being beyond it at that end a boiler which 
also extends behind it. The space between the fire-place and the other end 
of the range is occupiei by an oven, and by a flue which surrounds the 


| oven, starting from the upper part of the fire-box passing over the top of 


the oven, down its side, and underneath it, and finally under the ash-pit to 
a vertical flue at the back of the fire and behind the boiler. There is also a 
valve by which the fire gases can be allowed to pass direbtly to the back 
flue without passing round the oven, An important part of the invention 
relates to the supplying of heated air to the oven in an efficient manner, 


| and for this purpose an air passage or fiue is formed round the outer and 


back sides of the ash-pit to a heating space between the fire-box and the 


| oven.—Aot proceeded with, 


1780. 8. A. Cooper, Lower Chaprian strect, St. George's Bast, London, 
* Packing cuse to contain bottled beer, wine, de."— Dated 16th July, 


1863. 
The ends of this packing case are to be clamped on the inside, and then 
framed in the ordinary manner. The inventor employs two bie lida 
or covers, instead of the ordinary lid and bottom, and also two sets of par- 
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titions or movable division pieces placed diagonally (instead of the usual 
square divisions), thereby reducing the size of the case, and allowing two 
sets of bottles to be placed in the case neck to neck, the said bottles lapping 
over each other ; a perforated board made toreceive the necks of the bottles 
is placed in the centr of the case, and allows each bottle to rest in a sepa- 
rate division, The lids or covers are to be made in the usual way with a 
clamp on each end, and they are made to take off and on by means of two 
iron straps bent to fit under a strip of wood nailed to the side. The said 
straps are to be fixed to the lid in a suitable manuer, and when fixed in 
their places the lids are kept so by a strip of wood on each end, and tied 
down to the other side in the usual way.—Not proceeded with. 

1783. L. Prigstuty, Brod ford, and J. Toop, Morley, * Manufucture of elastic 
boots and shoes.”’—~Dated 15th July. 1863. 

sy the ordinary method of manutacturing elastic boots and shoes tha 
elastic web is sewn betwen the leather and the lining. By this improved 
meihod small eyelets and rivets (composed of broxs or other suitable 
material) are used, either conjointly or separately, giving increased firmness 
to the a'tachment. The foo: is kept cooler, in consequence of the admission 
of air through the eyelet holes. and, when the web is worn oat, it may 
readily and cheaply be removed, and a new one supplied, fixed on the same 
principle, thus avoiding the tedious process n. w requisite. The instruments 
or apparatus the inventors use for clenching the eyelets, as well as for punch- 
ing ‘he holes to receive the same and the rivets, consist of a hand-lever 
clencher, and hand-lever punch, having long jaws adapted to this work, so 
that they may punch the holes and clench the eyelets in the lowest part of 
the boot required, as well as the intermediate part-. The rivets are secured 
in the usual manner.—Not proceeded with. 

1784. L. R. Boomer, Thavies-inn, London, * Manufacture of a new product 
Srom peat or peat tar.”—A communication. —Dated 16th July, 1863. 

This invention has for its object the manufacture or production from peat, 
from the os obtained from peat, from peat tar, and peat asphaltum, of the 
substance known as lamp black; and the crude oil, obtained by the simple 
distillation of peat tar, is used in preference for this purpose This lamp 
biack may be prodneed in a vaulted chamber, along the side or sides of which 
pipes are placed, which pipes can be supplied with the erude oil from without 
the vaulted chamber. ‘The pipes are fitted with a number of small holes, or 
tubes, into which wi ks are inserted, and which form in this manner asystem 
of lamps. The admission of air is so regulated, by means of dampers, valves, 
or gratings, titted into the walls of the chamber, as to produce an imperfect 
combustion, and, at the same time, the largest possible amount of soot. 
Por producing Jamp black from asphaltum, obtained from peat tar, a vaulted 
chamber, similar to the one described, may be used, the pipes forming the 
system of lamps being omitted, 

1788. A. MontiKart, Mil/may Park, and W. Tent, Birchin-lane, London, 
** Attaching hooks to furniture or Sabries, for suspending dresses, fabrics, 
curtains, &e."—Dated Lith July. Us03. 

This invention cannot be described without reference to the drawings, 
1790. O, WakerigLp, Lambeth-road, Lambeth, “ Cocks or taps.” — Dated 16th 

July, 1863. 

For the purposes of this invention the'bodies or barrels of cocks or tips 
may be of any of the ordinary constructions, the invention relating to the 
manner in which the vaives are moved from and to their seats. In con- 
structing a cock, or tap, according to this invention, it is preferred to use 
two separate male screws, acting with two female screws, or nuts, in the 
fo lowing manner :—On the spindle or stem of the valve of a cock or tap a 
mole screw is cut or formed, having a more or less quick incline, depending 
on the use to which the cock or tap is intended to be applied. This screw is 
received into a corresponding female screw or nut in the end or suitable part 
of the handle or instrument used for moving the valve from and to its seat. 
On the outside of this end or part of the handle or instrament a male screw 
is formed, and, by preference, the incline of such screw is less than that on 
the stem or spindle of the valve. In some cases, in place of having the two 
male screws separate, as above explained, the two male screws may be boih 
ov the same axis or spindle, in which case one of such screws will work in a 
female serew or nut formed on the va've, whilst the other mie screw ‘vill 
act in a fixed or stationary female screw or nut.—Not proceeded with. 

17 E. Maw, Leamington, ** Manu facture coluinns, 
mouldings, and buildings, when corrugated metal is enployed.”—Dated 
ith July, 1863. 

For the purposes of this invention in constructing pillars, posts, and 
columns, When using corrugated metal, each pillar, post, or column is made 
of a square section with the angies rounded off, and each of the sides is ho!- 
low cr concave, so that the exterior of a post, pillar, or column will consist 
longitudinaily of four convex and four holiow or concave surfaces. In form 
ing such pillars, posts. or columns, it is preferred to connect the corrugated 
plates by overlaps longitudinally, each plate being corrugated longitudinaily. 
Two or more longitudinal plates are used cach in one or more pieces) to 
forma pillar, post, or column.—Not proceeded with. 

1795, J. Dankikux, Canderan, France,“ Pounded glass powder sor cleaning 
metals, and also for tooth powder.’— Dated Lith July, 03. 

The powder, the subject of this invention, 18 obiained by sifting the 
pounded glass which has been used in the manufecture of glass-paper. When 
used for polishing or cleaning plates of glass, brass, copper, or other similar 
articles, the inventor mixes with the powder, in various proportions accord. 
ing to requirement, refractory or other clay, or emery, and uses with water, 
When to ve used as a dentifrice (for which it will be tound very desirable) he 
adds an aromatic or other perfume, in proportions suited to the wants of the 
customcr.—-Not proceeded with. 

1797. 'T. Jounson, Hadleigh, Suffolk, ** Washing and cleansing easks."—Dated 
With July, 0B. 

This invention is carried out as follows:—Upon the upright or bearing 
frames the patentee fixes a horizontal shaft, over which fixed shaft he passes 
a second or hollow shaft or cylinder, 80 as to turn upon the fixed shaft, 
Upon the hollow or cylindrical shaft he forms two, three, or more radiating 
arms, which may be either ho:low or solid, and in or upon each of these arms 
he fits a rotating cradle or cask holder, The cylindrical shoft which now 
carries the rotating cask holders, is turned by means of a wheel and pinion, 
and as the cradles revolve therewith about the axis of the two main horizontal 
shafts above mentioned, they, together with the casks, are also caused to 
retate about the axes of the radial arms by means of a bevel wheel and 
pinions, so that each cark, while it revolves about the main axis, has a spin- 
ning Motion upon the cradle axis or radial arm. ‘The patentee effects this 
compound motion by fixing upon each cradie a small bevelied pinion to turn 
therewith, and up n the fixed horizontal shaft he mounts a main bevel 
wheel, so as to gear with all the pini ns on the arms or eracles. This main 
bevel wheel can be turned about the fixed shaft, and is fixed thereon in the 
required position by a clutch and Jever, and when thas fixed upon the 
hor zontal shaft causes the cradle piniens, which are always in gear there- 
with, to revolve. 
imparted to them, which motion is identical to that of a ball suspended by a 
siting, and being first caused Lo rotate about the axis of the stiing, while 
thus rotating is causcd also to describe a cirele vertically about the poiut 
from which the string is suspended. A motion somewhat approximating 
thereto may be obtained by piacing the main shaft vertically, or at an angie 
with the horizontal iine, and causing the cradles to revolve and rotate 
simul aneously by the mechanism above described, or any other mechanical 
equivalent. The cradies may be made to hold casks of different sizes vy 
means of adjusting arms cr other supporting «.edia. 

1798. FE. Aucan, Kiny street, London, * Gas burners,"—A communication. = 
Dated Lith July, 1803 

This inventi n selutes to those burners in which two currents of gas are 
made to unite at the top of the burner, and on being lighted from a fan-ike 
flame. lt consists in torming four conduits, and in bringing together four 
currents of gas at the top of the burner, whereby an increased light is 
obtained trom a given quautity of gas, while at the sane t me the lignt is 
> steady than that obtained by any other burner.— Vol p. oceeded with. 
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1709. R. A. BROOMAN, Fleet-street, London, “ Varnish for preserving metal 
and wood.”—A commun ication.—Dated 7th July, 180i 

Thos lovenGon consists im forming @ vacnish composed of a base and a 
solvent, as hereafter expiamed. The base is bi umen, tar, galipot, calo- 
phany, dry) iteb, or thin resinous matter, and the solvent sulphuret of car- 
bon, According to the quality of the bituminous matter, the varnish may be 
formed of 1:0 parts bituinen, and from 100 to 80 parts suiphuret of carbon, 
if tar be used as the base, then for 300 parts of tar the inventor adds 100 
parts of suiphuret of carbon. The varnish is made cold, and in manner fol- 
lowing :— the inventor pours or places the bitum:nous or resinous matter 
int) a suitable vessel, pours over it the sulphuret of carbon, and closes the 
vessel hermetically to prevent the sulphu:et evaporating. 
hours the dissolving action of the suiphuret will have formed the solution ; 
the vessel may now be opened, and the varnish will be found in a sewi-liquid 
stale, it is applied by spreading, in one or more coats, on the metal or wood 
to be preserved. The varnish will be found particularly suitavie for all 
marine purposes, as its exposure to water has the effect of hardening it, but, 
whenever applied on wood or metal, its preservative effects will be fouud 
highly ¢tlicient.—Vot procerded with. 

1808. W. Simpson and J. Hutton, Northampton, ‘* Manufacture of hollow 
cutting tools."—Dated 2th July, 1863. 

These iniprovemenis in the manutaciure of hollow cutting tools, such as 
puuches, tor cattimg out paper, leather, linen, or other materials for the use 
of envelupe makers, shoe makers, artifical florists, and others (some of touls 
are often Of very muricate design), Consists m producing them by casting, 
instead of by forging, us heretvtor.. 
IS18. A. Surrn, Stratford, B ae 

Dated Wh July, 1863. 

This apparatus refers to that part of the machine which performs the 
office of nipping the bristles and fibres and separating or dragging 
them from the feed or layer of bristles cr fibres held in the machine for the 
uppers tO act on; also to the shoot into which the material is discharged 
from the nipper. The invention consists in forming the bottom lip 
of the nipper of wood, or other suitable material, and covering it 
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with what the patentee terms an apron of leather, or other suitable material. 
He firms the upper lip or nipper of vulcanised india-rubber, held between 
metal plates, and connects the upper part of the apron to the back of the 
upper lip or frame holding the upper lip. Just under and in front of the 
under lip is placed a metal inclived’plate, which leads into an inclined grooved 
or corrugated shoot, the bottom end of which is just free from the surface of 
a gathering table. 

1815. A. A. PEL Lvons, France, ** Printing stuffs and other fibrou* 

Sabrics.” —Dated 20th July, 1863. ‘ 

This invention consists in printing on stuffs or paper designs the colours 
of which are equally clear on both faces of thestuff, either by relievo, intaglio, 
or copper piate engraving. The engraved plates of wood or metal employed 
for this invention are similar to those used for printing on one side only. 
1816. F. Avcxnourn, Voreton-street, London, “ Air and water beds, pillows, 

bolsters, &e.”—Dated 20th July, 1863. 

This invention cannot be described without reference to the drawings. 

1817. J. Lyman. Thavies-inn, London, “ Micrometer draughting scales.”— 
Dated 2th July, 1863. 

The instrament which forms the subject of the present invention is made 
by preference of metal, and of either a triangular or quadranguler form. It 
has, therefore, three or four faces,on which may be accurately engraved 
three, four, six, or eight different scales. To one or both ends of the instru- 
ment is a micrometer attachment, whereby the divisions on the scales may 
be subdivided into tenths, hundredths, or thousandths. A zero piece is con- 
nected to the micrometer attachment, so that by turning the micrometer 
screw or wheel, which is divided on its periphery, any portion or part of a 
division or degree on the scale may be marked down with accuracy. The 
micrometer arrangement consists, mainly, of a svlit serew which works ina 
nut fixed inside the scale tube. The thread of the screw is made to corre- 
spond with one of the divisions of one of the scales cn the scale tube, so that 
one whole revolution of the screw tube shall be equal to one division of the 
scale. A number of separate micrometer circles, or wheels, corresponding to 
the different scales, are exchangeable one with the other, s> that everv scale 
may have its own micrometer arrangement adapted to it.—.Vot proceeded with, 





1818. R. Weare, Northwood, Stoke upon-Trent, ‘ Water-closets, commocdes, 
slop-pailx, de” — Dated 20th July, 1863. 

In carryieg ont this invention the patentee constructs a «ylindrical or 
other shaped vessel, with a flange or rim turned down inwards from the top 
edge, inside which he piaces a second vessel, leaving a jacket or space for 
water between the two. Inside the second vessel he suspends a funnel, the 
orifice in which will be situaté alout two or three inches from the bottom of 
the second vessel; this second leg is filled with water untii the water rises 
about half way up the funnel or dome, or other staped lid, flanged like a 
common saucepan lid, over both the funnel and the second vessel, the flange 
entering the water in the jacket space, and thus acting as a D trap in pre- 
venting the escape of effluvia. 

1820. F. L. H. Dancuenn, Red Lion-square, London, “ Apparatus for purify. 
ing water."— Dated 21st July, 1863. 

Instead of adoptiog a filtering material with sufficiently fine pores to give 
the flow the required speed, without destroying the proper action of the attrac- 
tive force, the patentee adopts a coarse material which will admit the passage 
of the water very freely, and regulate the speed by means of the screw or tap, 
as described. This invention cannot be described without reference to the 
drawings, 

1821, C. H. Roxckner, Clapham-road, Surrey, “ Machinery and process for 
reducing wood to a fibrous condition sor the manusacture of paper stuff 
or pulp.”—Dated 16th July, 1863. 

This improved machinery consists, partly, in the employment of a cylinder 
or cylinders, mounted in suitable bearings, and having the external surfaces 
cut or pointed somewhat similar to that ofa rasp or file, or saw teeth, or a 
number of curved rasps or files fixed so as to rotate about the central axis. 
These rasp or file-like surfaces do not, however, file or scrape the wood like 
the ordinary file or rasp, but act uoon the same as knife like cutters, the 
teeth entering and passing through the wood edgeways, the operation being 
somewhat similar to passing a ra-p or file sideways instead of endways along 
the wood. Secondly, in the employment of a number of circular saws, either 
in one piece or in segments fitted together, and placed side by side, so as to 
form a cylindrical or segmental cutter, rotating or moving upon an axis, or 
formed avd mounted so as to have a reciprocating motion. In order to 
obtain avery fine fabric the patentee forms the teeth of these circular saws or 
segments in an entirely new manner, so that each tooth terminates in a point 
like a needle or knife, being so fixed upon a cylinder as to touch the wood in 
as many different points as possible. The process consists in placing the 
log or piece of wood of any description without previously cutting it into 
short lengths upon the surface of the cylinder or cylinders above described, in 
such a manner that the wood may pass from end to end of its length in con- 
tact with the cutters, but so as not to act like abreak. The wood is carried 
forwards and backwards by rollers, or other equivalent mechanism, capable 
of being adjusted as required. When the wood to be acted upon is iu the 
form of a plank placed flat ways to the cylinders, this motion may be dis- 
pensed with, as the cutters in that case may entirely reduce the wood from 
one end to the other without otherwise moving it, and where the cylinders 
are of sufficient size, the backward and forward motion of the baulk or 
whole timver may be dispensed with. 

Isl. W. E. Newton, Chancery-lane, Loudon, “ Manufacture of mais 
floor cloths, or coverings for jloors, straps, bands, ropes, &e.”—A commu 
nication.—Dated 2st July, 1863. 

This invention consists in substitating for the textile materials usually 
employed in the manufacture of mats, carpets, floor cloths, or coverings for 








| floors, straps, bands, ropes, and other analogous articles, strips of leather or 
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By these bever whecls the casks have a peculiar motion | a mat, carpet, floor cloth, or other wide fabric 





skins,especially waste strips. In carrying out the invention the inventor divides 
or cuts up the leather into bands or strips of greater or less length, and of any 
convenient width or thickness, and of various forms, such as round, square, 
flat, or half round, according to the purposes for which the article intended 
to be produced is to be employed. 1n order to obtain strips of the requisite 
length, he joins the pieces end to end by means of some suitable cemeut, or 
by pinning or otherwise connecting them together, and in order to present 
an uniformity of appearance when the article is made, the strips of leather 
must be reduced to an uniform width. When the strips are cut from a wide 
skin, they may of course be cut up with accuracy, and without waste, but 
if the strips used for the purposes of this invention are to be obtained 
trom waste pieces, of unequal widths and thickness, then such pieces should 
be passed uncer fixed cutting instraments for the purpose of removing any 
extraneous or waste substance, and reducing the strips to the desired dimen- 
sions. The strips or lengths are then arrangea in the form of a warp, and 
are woven into a fabric of the required width, according to whether a narrow 
fabric—such as a strap, band, or rope—is required, or it is intended to make 

When it is proposed tu make 

the latter kind of article, the leather strips may be stained or dyed of various 

colours before being woven, or the fabric when made may be ornamented by 
printing or staining. 

1824. C. S. Duncan, Javerness-road, Buyswater, “ Apparatus for heating, 
melting, boiling, evaporating, &e.”—Dated 21st July, 1863. 

In carrying out (his mvention the inventor forms the apparatus in such a 
manner that there sha'l at all times be a space left between and around two 
metal or other vessels (one within or above the other), of whatever shape or 
material may be required, according to the operation to be effected, the 
apparatus being constructed with double or false bottom and sides, either 
fixed or movable. Within this space or double skin he pours molten lead, 
zine, or tin, or any mixture or alloy thereof, cr any metals that fuse at a 
‘emperature less than that of which the vessels themselves are composed ; 
heat being applied to the bottom of the outer vessel by any form of grate, 
stove, or furnace, the molten inetal will form the media:a of induction, con- 
duction, or radiation to the inner vesse! or upper kiln furnace yor hot air 
chamber, in which the materiais te be treated are placed, by which means an 
equalised temperature is distributed throughout or over the entire surface of 
the inner vessel or hot air chamber, preserving the materials fiom any 
excess of local neat. 

1834. C. Sexton, Dead Waters, Huddersfield, “ Apparatus for closing, 
punching, and rivetting hose pipes of leather or other substances.”’— Dated 
22ud July, 1863. 

This inveniion consists in the employment of machinery or apparatus so 
constructed and arranged as to perform the several operations requir.d in 
closing or folding the leather of which hose pipes are usuaily made, so as to 
form the pipe or tube with the edges one overlapping the other, punching 
holes therethrough, also inserting the] meta! rivets therein and rivetting 
them. The leather (or other material) being first prepared by any usual 
means to the proper breadth, and to any required length, is drawn by, 
through, between, or over rollers sv formed that they will gradually turn up 
the euxes until they meetand overlap one another, foluing the same upona 
mauoril or projecting aru. 




















The mandril or arm 1s grooved longituciualiy, so | 


as to admit two rods or bars capavie of sliding thereon, one of whicn bars is | 


wedge-forme., or has an inclined end, and is operated by a crank or eccentric, 
so as to raise and lower a rivetting anvil, which is placed in the groove. 
The other bar has a slit in its end to receive rivets from a spout aud convey 
them to the anvil, «hich, on rising, inserts them in the holes in succession as 
or when the holes have been punehed. The tube thus formed is carried or 
drawn forward by rollers (to which a given intermittent motion) under a 
punch and a rivetting hammer, which are placed at a suitable distauce apart, 
aud operated simuiianeousiy, the one punching a hole while the other 1s 
rivetting. The punch and hammer are opersted (in prefercuce) by meaus of 
a cylinder aud piston and compressed atu spheric air (but springs, or other 
elastic pressure, may be employed for the purpose), in conjunction with 
tuppets or cams. Washers, caps, or burs are conveyed by a spout to, aud 
placed on the ends of the rivets in succession as they are pushed through the 
holes, by means of an escapement or clicker. ‘he several parts of the 
machine are geared or connected together, sv as to be driven simultaneously 
from a main shaft, and each part is so adjusted as to act or operate in con- 
cert with each other par!, ther: by constitucing a self-acting machine for the 
several purposes hereinb: fere named, 
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1835. J. Wuite, Trinity-street, Southwark, ** Pyramid and 
feeders for oils, de. Dated 22nd July, 1863. other com, or 

This invention consists in wrovidimg with, or adding te, the pyramid can 
or feeder for oil or other liquids a groove or trough round the base or other 
part of the nozzle or spout, with an orifice or passage, orifices or Passages 
conmunicating with the interior thereof, which oritice or orifices ig or pe 
to be shut by means of a plug, stopper, or valve, or of plugs, stoppers, or 
valves, when oil or liquid is to be poured, pressed, or passed therefrom "the 
stopping of every passage but that of exit from the point of the spout or 
nozzle being necessary to effect that operation.—Not proceeded with, 
1840. W. Cou, Wentworth-road, Bow-road, “ Apparatus for securing the 

sayety of persons in window cleaning, de.” —Dated 23rd July, 1863, 

This invention is an improvement on the old apparatus, giving a platform 
to stand on the whole width of the window, and projecting from the wall as 
fur as may be required. It consists of two cantilevers, one on each side of 
the window, each having a brace pitching again-t tne face of the outside wall 
and a spring tumbler that traverses in a slot and fixes in a ratehet in the 
under side of the cantilever against the inside of sasi sill; on these canti- 
levers outside the window is placed a platform of any length that may be re- 
quired, the width being regulaied by the length of the cautilever. 





COMPLETE SPECIFICATIONS. 


1667. H. A. BONNEVILLE, Paris, ‘* Machine constructed on s-ly-moving prine 
ciples sor obtaining motive power.” —A communication.—Dated 4th July 
vy 


1563. 

This invention cannot be described without reference to the drawings, 
1668. H. A. BONNEVILLE, Paris, ‘* Manufacture of telegraph wires."—A 

communication.—Dated 4th July, 1>63. 

The patentee claims, First, the use ot collodion as an insulating and im- 
permeable substance, for the covering or coating of wires generally 
intended for conducting electricity, whether the coilodion be pure or 
incorporated with foreign substances, such as oils, greases, resins, or other 
bodies, thus forming an adhesive composition, Secondly, the use, by 
means of a press (such as is used for coating wires with gutta-percha, or of 
fluted cylinders, as describes) of india-rubber, pure or mixed with gum 
lac, applied to the wires, either with or without an intermediate coating of 
collodion, 

1690. G. P. ReEp, Massachusetts, U.S., ‘* Watches or timekeepers.”—Dated 
7th July, 1803. 

This invention consists, First, in an arrangement and combination (sub- 
stantially as described) of a circular, segmental, or other proper shaped 
detent, and a detaining and impulse pallet, with a vibrating lever, and 
either two toothed wheels, or one wheel having two sets of teeth, the whole 
being applied to the balance of a watch or timekeeper, and so as to operate 
together, and with such balance, substantially as described. The invention 
further consists in te eombinatien of a friction spring or brake collar, or 
wheel, and a brake or stopper, or their mechanical equivalent or equi- 
valents, with a seconds pinion and its arbor, so applied that the pimon 
may rotate on the arbor, and relatively thereto, as described. ‘The inven- 
tion furtl:er consists in the arrangement of the said friction spring, the 
brake stopper and collar or wheel, with respect to each other, aud 
in or relatively to the main or regular train of a watch or timekeeper. 
1701. G. HASELTINE, Southumpton-buildings, Chancery-lake, London, 

** Lever horse-power machines, the cog yearing employed being applicable 
to other machines."—A communication. — Dated 8th July, 1863. 

This invention cannot be described without reference to the drawings. 

1752. H. A. BONNEVILLE, Paris, ‘‘ Birvech-loading Jire-arms.”—A communi- 
cation. —Dated 13th July, 1863. 

These improvements consist iu the suppression of the hammer and lock 
by means of 2 system of interior percussion of the cartridge from below, 
and in a modification of the key or lever-piece, by meaus of which the 
barrel is turned over; in the systew of trigger guard, which opensand shuts at 
will; in the system of percussion, which allows the whole of the cartridge to 
leave the barrel; in the system which allows of the barrel being removed, 
aud in the safety trigger. The arm is thus charged from the breech, the 
explosive poiut of the cartrivge being placed downwards. 

1846. M. MeiseL, Park-walk, West Brompton, “ Regulating the speed of 
trains on railways.”—A communication.—Dated 23rd July, 1363. 

This invention cannot be described without reference wo the drawings, 
1900. R. Stewart, Elmira, New York, “ Operating the cut-off valves of stean 

engines. '—Latet 3ist July, 1st 

This invention c.nnot be described without reference to the drawings. 
2009. S. R. WinMot, Brooklya, U.S., “* Hand tructs,"—A communication 

Dated 14th August, 1863. 

This invention canuvt be described without reference to the drawings. 

2020. P. F. L. B. Hirn, Nord, France, * Waterproof preparation to make 
Jabrics, thread, textile matters, and others, impenetrable against water.” 
—Dated 1ith August, 1863. 

To obtain 21b. weigut of this improved waterproof preparation at a 
medium strength, the patentee operates as follows: —To about 2 oz. of oil 
obtained from cleaginous seed, or otherwise obtained, so that it be slightly 
drying, he adds gelatine obtained from alga or sea-weed in suflivient 
quantity to bind them together iuto one body. In this mixture he dissolves 
at a low temperature a quantity of resin of avy sort, varying from about an 
ounce to about an ounce and a quarter, accoruing to quality. This mixture 
of three matters thus made, he continues to heat slowly and progre-sively, 
increasing the heat up to about 122 deg. Fah. During this cooking opera- 
tion he slightly agitates the mixture, and to keep it well bound adds 
carbonate of soda in the maximum proportion of 3 per cent. of the quantity 
of matters employed in the said mixture. He may replace this suda by | 
per cent. of potash or borax, the maximum proportion, aud always to the 
quantity of matters employed. He then adds the quantity of water which 
will suflice to bring the weight of the whole to ~ Ib., continuing to heat 
untii a siight white scum appears on the surface of the said liquid, He 
plunges the article to be treaved into this preparation at a temperature of 
from 77 des. to 86 deg. Fah., and there Jeaves it until perfectly impreg- 
nated, when he withdraws and rinses it briskly in a water albuminated in 
the maximum proportion of 3 deg. Beaume, and at a temperature of from 
95 dey. to 104 deg, Fah. He theu dries and presses the article, or presses 
with hot cylinders, 

2102. J. W. Frienp, Freemantle, Southampton, *‘ Construction of gas meters.” 
— Dated 2th August, 1363. 

This invention has reference to the construction and employment of dry 
fluid gas meters, as also to an apparatus to Le used in connection therewith 
for :egulating the pressure and tlow of gas to the same, whereby greater 
accuracy and uniformity of action are obtained than by the system at 
present in use, and consists in employing, in lieu of the ordinary measuring 
drum or chamber, a vessel of a cylindrical form, mounted vertically upon @ 
suitable stand or base, in which an inverted hollow vessel or piston is fitted, 
aud caused to work freely withiu the same, and admit of being actuated by 
the pressure ot the gas in its passage through the meter. The said pi 
is packed with mercury, and provived with a piston rod passing throug 
stuffing-box on the top or cover of the cylinder, to which also are aflixed 
two vertical plates, arranged parallel to each other, carrying & horizoutal 
spindle which receives motion through the medium of wwothed wheels, 
balance weight, aud pulley gear direct from the piston rod, a four-way tap 
being employed in convection therewith, as also a small gravitating vever 
and alternating stop stud motion, by the rising and falling of which the 
plug of the tap is carried round to the quarter port, and again on the 
reverse side in like manner at each up and down stroke of the piston, 
whereby the gas is admitted aud regulated to the meter, and the indicators 
set in motion. 

2179. H. A. BonneEviILurF, Pa 
communication. — Dated 3rd September : 

This invention cannot ve described without reference to the drawings. 
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2180. HA. BoNneviLLE. Paris, “ Machine sor glossing and glazing all kinds 
of threads." —A communic tion, —Duted 3rd September, 1363. : 
This iuvention cannot be described without reference to the drawings 
2320. W. Euspon, Sandbridge, Bourke, Victoria, “ The construction o rail 
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and road carriages, and vniproved wi 
ruilway crossings adapting then to such carrvages 
13863. . 
This invention cannot be described without reference to the drawings. 
E. W. BuLuarb, Massachusetts, U.S., ‘* Machine or carriage jor spread- 
’— Dated 3uth September, 1863. ; 
nce to the drawings. 








7 
ing and turning hay, ae.” 3 
This vention canuvt be described without refere 
2401. J. Mackay, Aigburgh, Lancashire, “ Firearms, ordnance, and pro- 
Jjectules ’’— Dated J 

‘Tits invention reiates, First, to the manufacture ’ st 
also be practicaily applied to small arms, and is designed for —— voce 
discharging elongated projectiles from what is kuown as & suooth-bore 8 a 
and the improvements consist in the application and use of — oa 
grooves formed in the interior surface of the gun at a greater “ e Beas 
hituerto employed, which are to act as windage grooves, so as a te : 
and gas passing down such grooves encirciing the projectile = hey . 
longer dis‘ance to travel than the projectile, and also to cause the pre 
to revolve round its jongest axis ata high rotation as 1t passes dow 
The projectiles are not required to enter or Nt These 





of ordnance, which may 
ose of 






n the 


» gryoves, a8 in 


wine e grooves are 
rifles, but sim)!y to pass down the smooth surface in which the groove 
formed. aie 


7, . } spara 

2473, L, LEFEBVEE, Cecil-street, Strand, London, “ Vapour bath ap] 
~_ Dated ¥th October, 1503. . 

This invention caunot be described without ref 

‘ , 

2522. H. A. BONNEVILLE, Paris, ** Apparatus sor cleaning ships 

communication.— Dated lath October, 1503. ae 

This invention cannut be described without reference to the drawings. 


erence to the drawings. 
huls."—A 
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9546. J. H. Jounson, Lincoln’s-inn-fields, London, ** Washing machines.” —. 
communication.--Dated 17th October, 1863. ‘ 

This iuvention consists in the employment of a number of cylinders, 
drums, or rollers, contained within the washing vessel, and all rotated at 
the same velocity, by any convenient h | arrang t 
9663. W. E. Gener, Wellington-street, Strand, London, “* Permanent ad- 
~" vertisement.” —A communication.— Dated 28th October, 1863. 

The new means of advertising, which the inventor terms hand publicity, 
consists, First, in annexing or joining covers or bindings, backs of bindings, 
or in lieu of the blank leaves used to preserve binding, others printed with 
advertisements to pocket books, to the cover of the paper provided within 
them, to portfolios, t» memorandum and note-books, cigarette paper books, 
card cases, cigar cases, purses, pocket tablets, and other similar articles car- 
ried in the pocket, in the hand, or under the arm. Secondly, in the 
application of a sheet of paper, printed with advertisements, firstly, to the 
backs of calendars or almanacks, the calendar being, in such case, on one 
iace of the cardboard, and the advertisement sheet on the other, and, should 
the calendar be printed on both sives, the cardboard in printing adverti-e- 
ments around each part of such description of calendar ; secondly, on the 
backs of cards used for playing games, Thirdly, in the we of printed 
sheets of advertisements, to line fans and hand screens. Fourthly, in 
placi printed advertisements on the backs of maps or plans of towns. The 
materials, on which will be printed the advertisements, will be paper, 
jeather, oiled cloth, or other stuffs, with or without preparation, or any 
other product fit to receive the expression, and which may adapt itself to 
the uses of this invention. These materiais may be of different colours, 
and the impressions in black or other colours, and even metallic or in 
relief, and iilustrations may be added. The sheets of paper, or other pro- 
ducts, intended to receive the printed advertisements, will be cut according 
to the shape and size of the articles to which they are to be adapted or 
joined, and each of the sheets will be printed on one or both faces, accord- 
jng to their destined application ; they will be divided by lines into 
apartments or squares of equal size, and each of these compartments or 
squares will contain a printed adverti-ement ; nevertheless, several com- 
partments or squares may be given to one advertisement, by suppressing 
the dividing lines, 

9728. J. TanavE, Birmingham, *‘ Portable hydraulic shearing and rivetting 
machines.’ —Dated 4th November, 1263 

This invention consists in the improvements hereinafter described in 
portable hydraulic shearing and rivetting machines for shearing and 
rivetting rails, plates, and o‘her like work, The cylinder in which the 
ram works is situated vertically, avd is open at the bottom. The said 
eylinder is connected with the rest or support which carries the fixed shear- 
jug or rivetting tool by means of a strong bracket of a nearly semi-circular 
form. ‘ihe upper or movable shearing or rivetting tool is fixed to the 
bottom of the ram, and projects from the open bottom of the cylinder. 
The pump is situated vertically, or horizontally, at the top of the cylinder, 
and is fixed in the reservoir containing the water or other liquid with which 
the machine is worked. The second reservoir is supported at the upper 
part of the cylinder. The descent of the ram and movable shearing and 
rivetting tool is effected ty working the handle of the pump. The descent 
is effected in the following manner :—The pump is so constructed that, by 
moving its handle beyond the point to which it is required to be moved in 
working the pump, the valves of the pump are opened, and the liquid may 
pass from the cylinder through the pump to the reservoir. In order to lift 
the ram, a lever is made to work on an axispassing the semicircular bracket 
before mentioned, the end of the said lever engaging in a recess in the side 
of the ram, or with a shoulder on the said ram, so that, by depressing the 
lever, the other extrem‘iy raisesthe ram. The arrangement is such as not 
to prevent the descent of the ram. 

2768. J. K. Hoyt, New York, “ Revolving jire-arms."—A communication.— 
Dated 7th November, 1803. 

This invention cannot be described without reference to the drawings. 

2779. G. HASELTINE, Southampton-buildings, Chancery-lane, London, “* Ma- 
chine for bending metallic pipes or spouts,” —A communication. - Dated 7th 
November, 1863, 

This inventiou consists in the use of an elastic laminated core or mandril, 
in connection with a swaging apparatus, for the purpose of readily and 
accurately bending metallic pipes or spouts for tea and coffee pots, aud for 
various other purposes, 

2806. W. D. Ricuarps, Boston, U.S., “ Caloric ov heated air engines,” —A 
communication. —Dated 11th November, 1863. 

This i.vention relates to several 1mprovements in caloric or heated air 
engines, which improvements are intended to effectually do away with the 
many objections to those engines known as Stirling’s and Ericsson's caloric 
or heated air engines. One of these improvements consists in making the 
walls of the furnace with projections or reveals into the space, for the pur- 
pose of increasing the heating surface, when these pr. jections are tubular, 
or take the form of depressions from the inner boundary of the furnace, 
and when the parts are arranged so as to leave spaces in the walls connected 
with each other as to compel all the air enteriug these spaces to come into 
contact with the increased surface caused by these projections. Also ina 
new method of regulating the speed of such engines, by forming a commu- 
nication between the air pump and the cylinder, in such a manner that, 
when the engine moves about its normal rate of speed, the regulator, by 
its action on a valve in the passage between the air pump and the hot air 
cylinder, operates to let all or a portion of the cold air into the cylinder 
direct from the air pump, thus supplying the space left by the movement 
of the engine piston with cold air, instead of wasting generated caloric by 
allowing the heated air to blow off, while its entrance into the engine 
cylinder is throttled (as is usual in other engines); and iustead, also, of 
allowing the compressed air to be blown off, which is often done in other 
engines of like character, Also in arranging a single valve iu the passage 
between the furnace and air pump, so that, by a chanye in the position of 
the valve, the supply of the air from the pump may be made to pass 
entirely through the grate and fuel, first passing to be heated through the 
hollow spaces (before mentioned) in the walls of the furnace, or partiaily in 
both ways, as may be required, Also in the arrangement within one com- 
mon passage of one vaive connected with the regulator for the purposes 
before referred to, and of another valve, used as before mentioned, to aeter- 
mine in what proportion air shall be supplied under or above the tuel. Also 
another important improvement in this class of engines (in construction) is 
to elongate the piston down into the lower part of the cylinder (which may 
be termed a trunk piston), for the purpose of obtaining a longer connecting 
rod, as also in the peculiar conformation of that part of the piston where 
the packing is seated, whereby the piston and cylinder may be lubricated 
with steam or water, Also in the peculiar arrangement by which direct 
conduction of heat from the lower portion of the cylinder to the upper 
portion is checked, keeping the upper portion cool where the packing 
works, and the lower portion hot, so as not to diminish the temperature 
and consequent pressure of the impelling medium. Also in so arranging 
and combining the valve seats of chambers and passages with the iower por- 
tion of the cylinder that they form an integral portion thereof, avoiding the 
necessity heretofore existing of separate parts; access can be had tu the 
Valves in the most convenient manner, Other and important improve- 
ments in caloric or heated air engines consist iu attaching the pump cylin- 
der to the working piston of the air engine, and in the employment of a 
Stationary compressing piston, ‘The grea, object is to employ the weight of 
the saidcylinder toaid the working piston iu its downward or return stroke 
(the engine being single acting), and the air only operating to produce the 
upward stroke ; there is alsu a certain arrangement of the induction and 
eduction valves aud valve chest of the working cylinder. Another improve- 
ment in caloric or heated air engines consists in the mode of regulating 
them to prevent excess of speed, and is effected by so connecting the regu- 
lator with the valve that it opens the valve and reduces the impeiling pres- 
Sure by permitting more or less of the expanded air and gases to escape past 
the said valve. When the speed of the engine is reduced the regulator 
again operates to close the valve, thus preventing further escape of the ex- 
panded air and gases. This arrangement, while it measurably answers its 
Purpose, is uefective, inasmuch as a portion of the generated caloric is lost ; 
it also affords no means of brit sing the engine to its speed again, should it 
fall below in the consequence of having to perform an inciease of work. 
The great object of this invention is to regulate heated air engines without 
Waste of the ,enerated caloric, and in such a manner that the act of reducing 
of ¢ xcessive speed shall afford the means of increased or diminished speed, 
Another important improvement in caloric or heated air engines is m the 
= of steam in conuection and combination with such engines, the steam 
elng obtained from any ordinary steam boiler. Also in tue mtroduction 
ot steam into the furnuce of caloric or heated air engines, bringing the 
steam into immediate contact with the incandescent fuel, for the purpose of 
Cccomposing it into its ongimal elements, mingling the steam with the 
ga beated air and goo vus products of combustion within the fur- 
“ aon wat utilising the exhaust heat of a caloric or heated air engine, 
—s E ig the exhausted air through any ordinary steam boiler. 

“15. E. ROWLAND, Manchester, “* Apparatus for weighing solid bodies, and 

ne” measuring jluids.”—vLated Lith November, 1363. 
omeuar ae relates to an apparatus for weighing solid bodies or 
is applied’ , — wherein water or other liquid confined within a chamber 
anak Geencue eu ployed as the counterbalance to tue body to be weighed, 
“teprdes ered communicating;with a graduated tube, to indicate the weight 
Welates to © ‘ a water in the tube. A Second part of the invention 
roma tn wow ar arraugement of apparatus w be employed to open and 
generator’ le: the flues of a furnace employed tu heat a steam boiler or 
of the ma nag hetero end beam being effected through the medium 
said purpose. ad of being adapted to weighing as applied to the afure- 
Bs. J. 






























H. Jounsox, Lincoln’s-inn-flelds, London, “ Rotary engines.”-— 


A communication.— Dated loth November, 1863 

ution Caunot be described without reierence to the drawings. 
Porchester-terrace, Bayswater, London, “ Preserving 
—A communwation.—Lateu 20th November, 1863. 
1Sists In the preservation of grain, flour, meal, and 


This inve 
2998 
-926. H. A. BONNEVILLE, 
grain, flour, dc.” 
This invention cor 


hat: 





similar granular and fari by the production of a vacuu™, 

more or less perfect, in the reservoirs or recipients in which these substances 

are contained. 

2941. J. Sreart, St. James’-road, Bermondsey, ‘‘ Extracting the fibre from 
zostera marina and other aquatic vegetable productions.”—Dated 21st 
November, 1863. 

This invention has for its object to extract fibre from zostera marina, 
and other similar aquatic vegetable productions, and this object is effected 
by causing the decomposition or removal of the saccharine or gelatinous or 
fleshy portion of the plant or weed through the action of a pure bath, in 
which the plant or weed is placed for asuitable length of time, and then 
subjected to pressure or friction by motion created by suitable apparatus, 
so as to detach any foreign or extraneous matter from the fibre. After 
having been subjected to this process the fibre is dried, and is then fit for 
manufacturing purposes. 

2950. St. G. Gree, Austin Friars, and T. Gray, Mitcham, “ The produc- 
tion of thread, cordage, and woven textile fabrics from prepared fibre of 
hemp, or any of the plants known of the order or genus * Cannabis,’ and 
mixing such prepared sibre with cotton, silk, &e.”"— Dated 2th November, 
1803 

This invention consists in the adaptation for the above purposes of the 
fibre of prepared hemp, or any of the plants known of the order or genus 
cannabis, and in mixing such prepared fibrous material in the production 
of thread, cordage, or woven textile fabrics, which material, and the mode 
of preparing and bleaching it, was fully described in the specification of 
Thomas Gray’s patents, No, 886, 8th April, 1863, and No. 1403, 5th June, 
1863, respectively, his process being to prepare and bleach hemp either by 
cutting it into short lengths, or otherwise, and then treating it as therein 
described, when, after drying, it is ready for the carding engine, or any 
other process to produce slivers or rovings for spinuing of any size 
yarn, and then producing a woven or spun fabric from such material. 
The patentees take hemp prepared as therein described, and mix it with 
either cotton, silk, or animal wool, and produce from such mixed material 
a yarn which, when woven into a fabric, is a cloth of a new compound or 
ndture, and is capable (either separate or mixed) of being made into a cloth 
bearing a beautiful soft and silky lustre. 

3059. H. A. Bonnevitix, Paris, “‘ Fret saws."—A communication.— Dated 
5th December, 1863 

This invention consists in the construction of a pierce or fret sawing 
apparatus, in which the saw may be made to follow the lines of the pattern 
instead of, as in the ordinary apparatus, having a rising and descending 
movement only, the improved apparatus having, besides, the advantage of 
working in either way. 

3108. W. A. Coun, Gracechurch-street, London, “ Firstly, for casting steam 
cylinders of steam engines in the form of « segment of a cylindrical ring 
or eercle ; and, Secondly, sor the machine sor boring them truly cylindrical, 
and retaining the line of the bore on the curve of a true circle.” —A com- 
munication.—Dated 9th Lecember, 1863, 

This invention cannot be described without reference to the drawings. 

















3198. H A. Bonnevitue, Paris, “ Socks."—A communication. — Dated 18th 
Decenber, 1863. 

In producing these socks, a sheet of thin cardboard is cut to the required 
shape, and to it is secured a layer of horsehair, by sewing or other suitable 
means. The horsehair should be previously curled as much as possible, 
thus producing an elasticity which prevents the foot coming in contact with 
the sole of the boot or shoe. The cardboard may be replaced by any suit- 
able tissue, or by leather, if preferred, and the thickness of the layer of 
horsehair varied at will. 

3204. E. T. Hugues, Chancery-lane, Lond, “ Inks suitable for printing and 
colouring, or shading bank-notes, "—A communicution.— Dated 1th 
December, 1863. 

This important composition has for its bases and colouring ingredients a 
compound of stannic acid (peroxide of tiu), with a small proportion of oxide 
of chromium, forming what is generally called mineral lake. This colour, 
and similar compounds produce. by the partial or complete replacement of 
the oxide of chromium in the compound of stannic acid, may be modified 
by the use of one or more of the following oxides, namely, oxides of gold, 
ceranium, copper, lead, cobalt, nickel, iron, manganese, or cerium, or of 
any coloured compounds of stannic acid with a metailic base, 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Demanp For Finisnep Inon: Pretty Good: Complaints ot 
Underselling: Efforts to Keep up Prices—Pia lvon: Dull and 
Drooping— Prorosev New Finisuep Iron Concern —“ A Hanp- 
some” Orrer — THe Borer Exriosion at Hitt Tor: leven 
Deaths: A Public Subscription Commenced —F ara Exv.osion or 
Fine Damp in a Conutery: Five Persons Killed: The Verdict. 

A CONSIDERABLE number of inquiries are still afloat for finished iron. 

Sheets are in less demand at firms where specifications will not be 

accepted at a greater reduction than 5s. a ton on list rates, and bars 

are in diminished request at the same class of firms. ‘hese are the 
descriptions in which competition is first experienced whenever there 
is a slackness of orders. That the smaller houses should give way is 
not surprising, but there are complaints that just now, when the 
strongest firms should hold together, one at least should be accepting 
terms which it is not understood that the “smaller men” have in 
any case taken. Such are the terms referred to that it is denied that 
they can yield any protits. The same complaints are being made 
relative to a portion of the London competition in iron for girders. 
“4 he trade is right enough,” is the almost universal remark; ‘if 
they will only hold together a bit, for the merchants have plenty of 
orders ; and if prices are firm at the Preliminary Meeting they must 
give them out.” Instances are quoted in which it is known that 
specifications are being withheld, but there can be no doubt that 
there are other cases in whicu customers are over bought. Never- 
theless orders are being received at list rates, and most of the first- 
class works are well employed. Pigs are unsaleable and drooping. 

Westbury pigs were, however, sold yesterday at the high price of 

eighty-five shillings, 

There is a rumour in this district of another company to be 
launched. It is that of the “ Albion Ironworks Company.” “ And 
why not?” it is asked, “‘when the public appetite for this class of 
thing is so insatiable to the subscriptions for an interest in the con- 
cern of John Brown and Co., of Sheffield, are said to exceed four 
millions, without the aid of a printed prospectus or advertise- 
ments.” 

At the Walsall County Court, on Saturday, Mr. Thomas Danks, 
auctioneer and appraiser, of Dudley, sued Mr. 'homas Griffiths for 
£21 16s. 6d., for valuing the stock atthe Britannia Works, Oldbury 
and a further sum of £11 5s. 6d., for fixing the rent of the works and 
letting them. Mr. Underhill, barrister, instructed by Mr. Green, of 
Birmingham, appeared for the plaintiff, and Mr. Dale, from the otlice 
of Messrs. Durgnan and Lewis, for the defendant. Mr. Dauks 
stated that in compliance with instructions received from the defen- 
dant in September last he valued the works and fixed the rent at 
£450. The valuation was to enable the defendant to sell the stock 
to Mr. Beard. 
brother, Samuel, promised to give hima bil! at a short date, after he 
got through his difficulties. Witness let the works for £450 per 
annum .Mr. Dale, for the defence, said the valuation was made upon 
unstamped paper, and contended that under the 48th and 49th George 
lil., chapter 43, sections 8 and 9, his client was prohibited from pay- 
ing, and was subject toa penalty of £20 if he did pay. He therefore 
asked for a nonsuit. Mr. Samuel Griffiths said his brother, the 
defendant, would pay the defendant £15 if Mr. Underhill would 
admit the offer was a handsome one. Mr. Underhill made the ad- 
mission, and his honour endorsed it, whereupon the defendant agreed 
to pay plaintiff £15.—The Staffordshire Works are advertised to be 
sold by auction next Wednesday in Wolverhampton. 

There are now eleven men and boys dead, and twenty sadly 
injured by the terrible boiler explosion at Hall-end, West Bromwich, 
on Tuesday last. The inquest was formally opened yesterday. 
Mr. Henry Jackson appeared to watch the proceedings upon behalf 
of Bangall the engineer. Mr. George Wilkinson attenued as the 
agent of Mr. Johnson, and Messrs. John and William Johuson were 
also present. Mr. Bolton, of Wolverhampton, will appear for the 
firm at the adjourned inquest. After the jury had been sworn they 
proceeded to inspect the premises where the explosion took place. 
They expended much time in examining the boiler, and it wes 
found that one portion cf it was not any thicker than “seventeen 
Birmingham wire gauge.” There was a great deal of scurf about 
the boiler, some of it more than an inch thick. Mr. Wilkinson 
; said:— I wish to express on behalf of Mr. Johnsun, his deep 

















The defendant promised to pay, aud the defendant's | 





regret at the said calamity which has taken fplace, and to assure, 
the court that he wishes the most full inquiry into the cause of it 

He has engaged Mr. E. T. Wright aud Mr. James Thompson, 
eminent men, to examine the premises, boilers, and works, and they 
have made their inspection to-day. If the court required it their 
evidence would be tendered. Mr. Johnson is most anxious to have 
the fullest inquiry into the matter, and they will render every assist- 
ance in their power to the jury. Messrs. John and William John- 
son are here, and they, with Mr. Johnson, are deeply sorry for the 
great loss of life which has resulted. I wish to explain to the court 
and to the public that the statement which has appeared in the local 
press, that the loss to Mr. Johnson is £4,000 or £5,000, is somewhat 
exaggerated. ‘I'he actual loss from damage will not be more than 
£500. But while this is so, they cannot conceal from themselves 
the fact that the loss of life is beyond human recompense. I have 
myself taken steps to call a public meeting at West Bromwich, for 
the purpose of endeavouring to procure a subscription for the rela- 
tives of the deceased, and | can assure the court of the deep sym- 
pathy of Messrs. Johnson on the calamitous results of this catastrophe. 
Besides the above twenty injured, there are several men and boys 
injured slightly. Mr. Johnson has placed all the injured under the 
care of Mr. Wale and Mr, Duncalt, neighbouring surgeons, who 
rendered prompt assistance on the occasion of the accident, and has 
also taken upon himself the charges of the funerals of those who 
are dead. The cause of the accident we believe to be capable of a 
very simple explanation, and one scarcely entailing blame upon 
any person connected with the works, ‘The boiler was laid down 
nineteen years ago, and nine years ago was new bottomed. Except 
in one particular part, the plates are in good condition (though to all 
appearance they have been repaired often). ‘I'he inside of the boiler 
is remarkably clean, aud evidences proper attention of the engineer, 
Now that the boiler has been lifted from its seat, however, it has been 
found that near to the “ blow-off pipe” there was a weak spot. On 
its outside corrosion had set in, and had eaten away the iron until it 
was not more than one-sixteenth of an inch in thickness; and 
practical men say that this weak point could scarcely have been dis- 
covered without removing the brickwork which covered it; and as 
the remaining portion of tue boiler was in good condition suspicion 
was not aroused. No amount of tapping from the interior, it is said, 
would have revealed it, because the brickwork beneath would 
deaden the sound. This being the state of the boiler, it would 
appear that the weak point of which we have spoken gave way ; 
that the water rushing out upon the brickwork tilted the boiler up, 
and the water and steam changing places in an instant, the steam 
escaped by the fissure, the water leapt up with the force of a bomb- 
shell, rent the plates asunder, and sent them flying ou their errand 
of destruction, This, so far as we can see, is the explanation of the 
accident. 

On Monday night last a public meeting was held at West Brom- 
wich, for the relatives of the unfortunate persons who met their 
deaths by the explosion. A committee was formed for the purpose, 
and donations to the amount,of £125 5s. were promised, including 
£50 from Mr. Johuson, jun. 

A fatal explosion of tire-damp occurred last Wednesday week at 
Messrs. Gratt and Crewe’s, Brookhouse Colliery, at Bucknall, near 
Hauley Potteries, which resulted in the deaths of five men—two 
on the spot and three at the infirmary the following day, The in- 
quest was opened at Hanley on Friday last. 1t appeared from the 
evidence that the deceased and other men went down into the pit at 
six o'clock on the morning of the explosion, At half-past six the 
explosion took place. ‘The lamps had been examined and locked 
by one of the butties before the men went down into the pit. After 
the explosion the top of a lamp was found, which was believed to 
belong to ove of the deceased, named Roberts. One of the men, be- 
fore he died, deposed that one of the men took the top of Roberts’ 
lamp off, and the explosion followed. 1t was mentioned that, out of 
the nine working places in this pit, six were full of gas, and ina 
highly dangerous state from the absence of ventilation ; aud that if 
the pit had been examined that morning by the proper party before 
the men began their work it would have been found utterly unfit 
for them to workin. Three of the men have left widows (one con- 
fined a fortnight since, and one every day expecting to be so) with 
young children. A fourth has lett an invalid father, besides a 
mother, aud younger brothers and sisters, The jury returned a 
verdict of accidental death, the result, in their opinion, of the neglect 
of the deceased Roberts, who ought to have inspected the pit pre- 
viously to the men descending to their work. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Srare or Traps: Lancashire: Chesterfield: Leeds—Sovrn Essex 
Warerworks—LivexrooL: The Great Mastern’s Stores: Mersey 
Docks and Harbour Board: Birkenhead Street Railway: Extension 
of the Lime-street Station of the London and North-Western Rail- 
way—THe Smoke Consumprion Question at Lesvos; Curious Con- 
Jerence of Stokers—VTue Strate ov Lancasume: Progress of Public 
Works—Noxrnenn Matrers: Miscellanesus; The Approaching 
Mecting of the Royal Agricultural Society: State of the Cleveland 
ron Trade: Union of Coal Owners: Tria! Trip of a New Paddle 
Steamer: North-Eastern Railway (the Goathland Incline); Soorrisu 
‘Lovics: Warehouse for the Caledonian Railway at Leith: Control- 
ling Clocks by Llectricity: Caledonian and Glasgow and South- 
Western Railways: Glasgow Union Railway: Clyde Shipbuilding. 

We may group together a few items of commercial interest. With 

reference to the Lancashire coal trade, it is stated that business con- 

tiuues brisk in those qualities for which the demand bas been good 
during the winter. Keceut disputes between masters and men are 
ataneud. The retarns of the exports from Liverpool continue to 
show a large increase on those of the corresponding period of last 
year. During the month just closed a total of 74,951 tons of coal, 
caunel, &c., has been sent to foreigu ports ; figures which compare 
very favourably with 1863, when only 51,919 tons were sent. The 
increase is thus over 23,000 tous. The exports coastwise are equally 
encouraging, 18,214 tons having been shipped this year, ana only 
2,583 in the corresponding period of i863. In the Chesterfield 
district the demand for railway iron is brisk and the armour plate 
manufacturers are also busy. At Leeds a fair degree of activity 
still prevailsin the iron trade, the demand for merchants’ iron being 
decidedly active. The machine makers are also tolerably well em- 
ployed, and the builders of locomotive engines and mauufacturers 
of railway plant have also good orders on hand, 

The South Essex Waterworks project continues to attain a satis- 
factory development. A well bas beeu sunk at Grays adequate to 
meet present demands ; the pumping engine bas been erected, and 
the mains for the high service supply to Brentwood aud Warley, 
with the necessary reservoir, have been completed. The works 
were open in June, but the directors waived payment of rent till 
September, when the service was in thorough working order. This 
part of the company’s operations was necessarily the most trouble- 
some, and, although presenting some engineering difficulties, is now 
in satisfactory operation. As soon as the high service was completed 
the directors extended the works to Upminster, Hornchurch, and 
Romford, which they are now enabled to supply with water. The 
directors have also eutered into a contract for the supply of Grays, 
which will be completed in a few weeks. Notwithstauding the 
very short time that these works have been opened, over 400 services 
have been taken, producing a revenue of about £000, and there is 
reason to believe that the demand for water in the county will be so 
great as will be adequately remunerative to the shareholders for 
their outlay on that section, A second or duplicate engine, for use 
in case of accident, has been ordered, and is in course of delivery 
at Grays. ‘The consumption of water in the county of Nssex may 
be expected to fall very far short of the enormous supply known to 
exist in the valuable springs belonging to the company. 

With regard to Liverpool matters, we may note that the sale of the 
stores of the Great Eastern steamship realised from £3,000 to 
4A,000. At the last sitting of the Mersey Docks and Harbour 
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Board, the docks and quays committee] reported {that, having had 
under consideration the subject of the appropriation of berths on the 
south side of the Huskisson Dock to Messrs. Bibby, Messrs. McIver, 
and Mr. Inman, they bad resolved that the berth now occupied by 
Messrs. Bibby de withdrawn from them; that Messrs. McIver have 
sheds Nos. 1, 2, and 3, with the quay space fronting them ; and that 
shed No. 4, with the quay space, be added to the berth now 
occupied by Mr. Inman ; that, in consequence of this arrangement, 
Mr. Inman should no longer have the occasional use of the Huskis- 
son Dock, aud the berth in the Sandon Dock now occupied by 
Messrs. McIver should be withdrawn from them. The engineer 
reported that the graving docks at Birkenhead are now open. Mr. 
Graves, in moving the confirmation of the committee's proceedings, 
said the new graving docks would give a very great relief to the 
port. At present there were 158 vessels waiting for graving dock 
accommodation. These docks were commenced in the winter of the 
year 1860, and the construction had been attended with most 
unusual difficulties. The excavations were, for the most part, in 
bog and running sand, and yet he had the engineer's authority for 

* stating that they were constructed with a rapidity never before 
equalled. We may add that the docks are each 750ft. long ; one has 
an entrance of 85ft. and the other of 50ft. Provision had to be made 
for pumping nearly 15,000,000 gallons of water from the larger, and 
8,000,000 from the smaller dock. 

At the last sitting of the Birkenhead Commissioners, Mr. Wiswell 
submitted, on behalf of the Street Railway Company, a pattern of 
the new rail they proposed to lay down in lieu of the present rail. 
It was resolved that he should be permitted to lay down such 
lengths of the new rail in such streets as the surveyor of the com- 
missioners should think fit for the purpose of the trial. The London 
and North-Western Railway Company intend to preceed immedi- 
ately with the enlargement of their Lime-street passenger station at 
Liverpool. This improvement will be effected by the opening out 
of the tunnel eastward as far as St. Vincent-street, and by the taking 
in a portion of Gloucester-street on the south side. The additional 
space thus acquired, after affording all necessary accommodation for 
the business of the station, will leave an area at the west end suffi- 
cient for a hotel, which the company propose to erect on au exten- 
sive scale, comprising all the modern improvements, and having a 
jacade fronting Lime-street of a suitable architectural character. 

The “ Nuisance Committee” of the Leeds Town Council adopted 
last week a novel, but, on the whole, we think, excellent step. They 
invited from 400 to 500 stokers and enginemen to partake of a sub- 
stantial tea and a handsome dessert; and then to talk over in a 
thoroughly free and easy manner the importance of keeping down 
the smoke nuisance in Leeds at the lowest possible minimum point. 
The mayor (Mr. Nussey) presided, and urged the importanco— 
especially as Leeds is now the assize town—of all smoke being con- 
sumed to the utmost possible extent. Councillor Tatham earnestly 
invited the co-operation of the stokers in as far as possible making 
the atmosphere of Leeds as pure as that of a country village. The 
stokers had the matter effectually under their control, and from many 
years’ experience and observation as a manufacturer he believed it 
was quite practicable to carry on the trade of Leeds, and yet have 
a vast reduction in the existing; quantity of dense and noxious smoke. 
In his opinion, when a great mass of black smoke was emitted froma 
chimney, instead of it betokening that a great trade was going on 
there, it might be taken for granted a stoker wasat work there who did 
not understand his business.—Alderman Carter said, the meeting 
was designed to hear from the practical men present—from the men 
who knew all about flues and fires and dampers—statements of their 
own experience. No advantage would be taken of any disclosures 
which might be made, for the day was gone by for such prosecu- 
tions ; and in all cases in future the apparatus used would be strictly 
examined, and if it was found defective, it was not the stoker who 
would be punished, but those who ought to have provided better 
for the purpose. He asked the men to discuss in a conversational 
and unrestrained way these two questions—‘ Can black smoke be 
made without waste of fuel?” ‘Can smoke be consumed without 
injury to the boiler ?”—Mr. Jackson (of Hives and Atkinson's) said 
he believed there was not a man present who was not anxious that all 
smoke from large works should be consumed, but after thirty years’ 
experience he was convinced that it black smoke was made it could 
not be consumed. Admitting cold air after smoke had escaped up the 
chimney had the same effect as would attend an old woman taking the 
lid off her kettle of boiling water. His plan was, that as little 
cast iron as possible should be admitted into the construction of a 
fireplace, and all the cold air possible—and the colder the better— 
should be allowed under the furnace ; then close up all avenues, and 
have large dampers and good flues, and there would be very little 
smoke, It was a great misfortune for the enginemen that they were 
often placed under the control of managers who knew no more about 
# boiler and fireplace than a pig. ‘To be placed in such cireum- 
stances was degrading to the engineman, because he was not respon- 
sible for his own actions. Mr. Robert Wray, another workman of 
the same class, did not deny that smoke was a nuisance, but he 
said all remedies yet propounded for it had been worse than the 
evil, He felt satisfied that a great deal depended upon the 
weather ; and on some days all the pulling, and breaking, and 
thrusting possible could not produce a lively fire. Under present 
circumstances, he did not think it possible to consume smoke so 
as to give satisfaction. He had no faith in any apparatus. The 
difference of seams of coal had an important effect, and the various 
conditions to which the stoker was subjected during a day were 
most embarrassing. Another thing was that coal-owners now-a- 
days used such horribly small riddles that the bars of the grates 
were not so wide as they ought to be. He concluded by saying 
that he would do all he could by care and attention to carry out the 
wishes of the Nuisance Committee, as he was sure all the rest who 
were present would also do. Several other speeches were made, and 
eventually the stokers adopted a resolution pledging themselves to 
assist the authorities to the utmost in suppressing the smoke 
nuisance in the borough. 

At the weekly sitting of the Manchester Relief Committae on Mon- 
day, Mr. Rawlinson, C.E., presented the following report as to the 
operation of the Public Works Act up to Feb, 27, 1864:—"* The 
amount in money of works reported upon by the Government 
engineer is £1,261,489. The amount ordered by the Poor-Law Board 
up to dth March, 1864, is £1,067,333. © Amount taken up by local 
authorities, no return; it is, however, below £200,000 ; so that up- 
wards of £800,000 ordered to this date by the Poor-Law Board may 
be taken up as soon as it is applied for. Skilled operatives at work 
in the several towns and districts, 1,020; factory operatives, 2,639; 
men at work, 3,659. I estimate the number of men at work getting 
stone, making bricks, and indirectly employed in the district, but 
paid by money obtained under the powers of the Public Works Act 
at not less than 2,000; total men at work, 5,659. These 
represent, with women and children (wives and families), not less 
than 20,000 persons, supported by the wages of employment directly 
and indirectly under the Public Works Act. The money expended— 
about £50,000 per month—is more or le:s laid out in the district, 
amongst small shopkeepers and others. In Blackburn the rate of 
expenditure under the Public Works Act is (borrowed money) at the 
rate of not less than £5,000 per month. A considerable sum is 
also expended in private works by owners of property who do not 
borrow. Some twelve places where the act is in operation, and to 
which sanctions have been granted for loans for works, make no 
return, Work has, however, now been commenced in several of 
these places, and is to be started, as soon as practicable, in all of 
them. The severe frost in February prevented some of the works 
being prosecuted, and, consequently, the numbers of men at work 
are not so great as they otherwise would have been. The works, 
on the whole, are progressing satisfactorily. The men work well, 
and are rapidity becoming skilled workmen. I do not now feel 
myself justified in classing any of them under the heading of un- 
skilled workmen.” The number receiving relief in Mr. Farnall’s 


twenty-seven unions, Feb. 27, 1864, was 140,919 persons, as com- 
pared with 215,218 persons Feb. 27, 
committee will, in future, meet on! 

stance which is, in itself, a ena 


1863. The executive relief 
once a fortnight,—a circum- 
sign of the times. 











To turn to the north. Mr. G. Elliott, of the firm of Glass and 
Elliott, submarine cable manufacturers, has recently presented to 
the New York bazaar, in aid of the United States Sanitary commis- 
sion, 1,000 tons of the best household coal, put free on board ship in 
the Tyne or the Mersey. Mr. Elliott, it may be noted, was formerly 
viewer to the Marchioness of Londonderry. Mr. Justice Willes 
was occupied the whole of Saturday at Newcastle with an action in- 
stituted by the River Tyne Commissioners against the General 
Steam Navigation Company for damage caused to No. 4 dredger by 
the Germania, coming in collision with and sinking her in Shields 
harbour. There was also a cross action, the position of the parties 
being reversed, but in both cases a verdict was given for the com- 
missioners, a legal point which was raised in the course of the 
proceedings | eing reserved for futureargument. The local executive 
committee for conducting the approaching Newcastle meeting of the 
Royal Agricultural Society met on Saturday. It was announced 
that subscriptions up to that day, amounting to £3,515 13s., had 
been received for the local fund. The principal business before the 
committee was that relating to the railway accommodation. The 
increase of traffic will be enormous, as there will be sometimes as 
many as 800 trucks to unload in twenty-four hours; and if the 
North Eastern does not work harmoniously with the Blyth and 
Tyne the traffic will come to a dead lock, as the heavy machinery 
and stock will have to go round by Percy Main to get on to the 
Blyth and Tyne line, and run up to the show ground; whereas, if 
a branch line were laid between the Trafalgar Station and the Blyth 
and Tyne Railway in New Bridge-street, the traffic would get direct 
to the show ground, leaving four miles of standage for empty trucks 
and wagons upon the Blyth and Tyne Railway. A committee was 
appointed to meet the engineers of the North Eastern and Blyth 
and Tyne Companies upon the ground. Plans and specifications 
for 200 horse boxes, to be erected upon the show ground, are to 
be laid before the Council of the Royal Agricultural Society. The 
state of the blast furnaces of the Cleveland district at the commence- 
ment of the current month was as follows :-— 





Place and Owners. In, Out. Total. 
Eston—Bolckow and Vaughan .. .. «2 of 9 of — of 9 
- Cp ame Oe, «co cc ce ee ce cs 8 oe = wo 8 
“ South Gank Co. ee « 8 wo = ws BF 
Cargo Fleet—Jones, Dunning, and Co. — 2 «x ee @ 
‘ Cochrane and Co. .. .. «2 + 4 of == wo 4 

Ms Gilkes, Wilson, Pease, and Co, 5 .. — we 5 
Middiesbrough—Kolckow and Vaughan .. 4 wc — o 4 
os Hopkinsand Co. .. «2 «6 2 ef — o 2 

Port Clarence—Bell Brothers .. .. «se o 5 « 1 of 6 
Norton—Warner, Lucas, and Barrett... .. «2 3 «2 — o 3 
Stockton—Holdsworth and Co, .. «. «2 «s 3 oe == of 3 
Ferry Hill—J. Morrison... .. .. «. 08 of 3 of = of 8 
Thornaby—W. Whitewelland Co. .. «2 « 3 « — « 38 
Darlington—South Durham Co, .. .. 2 ef 3 «6 — « 3 
Witton Park—Bolckow and Vaughan... .. «+. 4 «. — «o 4 
Stanhope—Weardale Iron Co. .. 1.2 of of — « 2 
Towlaw—Weardale fron Co... .. «2 «+ o 5 of = of 5 
Consett—Derwent Iron Co... 2. «. of of 7 oe Il 18 
Beted uc cs ce te 00 13 81 


These figures compare as follows with the five previous years (it 
will be seen that the number of furnaces now in blast is larger than 
at any previous corresponding period) :— 


In. Ont. Total, 
All places Mar. 1,1858 .. .. 12 of o¢ « 44 « 19 .. 63 
90 ” 1859 2c we co co co co 5D oe 8 op OF 
” ” 1860 so ce co co co ce BS oe 16 op 
” ” IBGL 1. ce ce co co co SL oo 25 op 76 
” 1862 e ee 51 «2 25 2. 76 


The colliery owners of the north have formed a union to resist 
the pitmen. ‘he following resolution expresses the object of the 
new union which proposes to carry it out:—‘‘ That the owners of 
the colliery which shall be required by the Coal Trade Association 
to resist unjustifiable demands of the workmen, and thereby be put 
upon strike, shall be indemnified by the United Trade, pro rata, for 


all expenses and losses of profit or otherwise, arising out of or in- 
curred during the period of such strike; the same to be ascer- 
tained and awarded by two impartial viewers, one to be 


chosen by the owners of the colliery on strike, the other by 
the Steam Coal Association, with an umpire, as usual, to be 
chosen by the arbitrators.” A trial trip has been made by 
the Lybia, an iron screw steamer, recently Jaunched by Messrs. 
Marshall Brothers, of Willington and South Shields. She sailed 
from the Northumberland Dock, with a portion of her cargo on 
board, and was taken as far as Coquet Island, and then returned to 
the Tyne. On the completion of the measured mile at Whitby, on 
her way out, it was found that, with her steam at 191b. pressure, 
with a revolution of her engines at the rate of 58 per minute, she 
made ten miles an hour. The Lybia is 246 ft. long, 32 ft. wide, and 
234 ft. in depth; is 1,360 tons register, and about 2,000 tons burthen. 
Her engines have been constracted by Messrs Marshall, of South 
Shields, and are of 200 horse-power. She is the property of Messrs. 
Spence, Fleming, and Co., of London, and is commanded by Mr. 
Robert Henry Vogwell, who has been engaged for some years in the 
East Indiaand China trades. The first voyage of the Lybia will be to 
Alexandria. The directors of the North-Eastern Railway have placed a 
new and more powerful ropedcopper wireon the Goathland incline, on 
which it may be remembered that a dreadful accident took place on 
the 10th ult. The company state that, as the incline route is the 
only one to Whitby, for the few months it necessarily must remain 
so, everything will be done that is possible to make it perfectly 
sife, until the opening of the deviation line in summer avoids it 
altogether, The new rope is stated to be 1}in, diameter. Timid 
passengers continue to walk up aud down the iucline, a distance of 
nearly a mile. 

Messrs. Losh, Wilson, and Bell, Walker Ironworks, Newcastle- 
on-T'yne, have lately had delivered at their works an iwproved 
planing machine, adapted to plane marine engine cylinders, and 
other work, up to 20ft. long, 9ft. wide, and 8ft. high, and which is 
fitted with four tool boxes, viz., two in the cross slide and one in 
the front of each standard, all self-acting ; so that, when an article 
is placed upon the table, they can be planing three sides of it at 
the same time, if it is required. This machine weighs about thirty- 
five tons, and was made by Messrs. Francis Berry and Sous, Calder- 
dale Ironworks, Sowerby Bridge, Yorkshire. 

With regard to Scottish matters, it appears that the directors of 
the Caledonian Railway are about to proceed with the erection of a 
large goods warehouse at Leith. The directors of the Glasgow 
Exchange have decided upon taking immediate steps for introduc- 
ing into the Exchange the system for controlling clocks by electri- 
city, which has been recently established in this city, in connection 
with the Observatory of the Glasgow University. A wire extend- 
ing from the Observatory to the College being already attached to 
the building of the Exchange, the clocks of the latter may be con- 
nected witb the system at atrifling expense. It is proposed to place 
under control the great public clock and tbe clock in the interior, 
which is above the entrance into the building. A  conspicu- 
ous clock, in place of the present small clock, showing the 
time to seconds, will also be fitted up in the great room, 
and will be similarly placed under control. ‘This clock 
will furnish an interesting test of the exactitude of the method of 
control, inasmuch as the jump of the seconds hand at the sixtieth 
second, corresponding to each successive hour, must invariably 
coincide with the first blow of the hammer on the bell of the turret 
clock. This result has been verified in the most satisfactory manner 
at the College, where a controlled seconds clock iv Professor William 
Thomson's class-room may be seen to beat iv perfect unison with 
the great clock in the tower of the building. At the thirtieth second 
of each minute a no-current signal is transmitted from the Observa- 
tory clock, which is indicated by the needle of a galvanometer placed 
in the circuit standing still for an instant. This circumstance 
furnishes a ready means of testing the coincidence of the controlled 
clock with the standard clock, for if a galvanometer be placed in the 
circuit beside the controlled clock, the needle—which alternately 
oscillates from side to side—will be observed to come to a momentary 
standstill at the thirtieth second of each minute, provided 
the control be perfect. The directors of the leading Scottish 





railways—the Caledonian and the Glasgow and = 
—have just issued their half-yearly + baad ~~ 
tion of the Glasgow and South-Western, which ateieie, 
its customary 5 per cent. dividend, may be summed up in the ~ 
nexed figures, which refer to the half-year ending Jan. 31 :— 
. 1863, 1864. 
Total Receipts .. .. .. £218,988 5 8 £230,594 15 9 


Working Expenses .. £80,757 6 2 £86,920 13 g 
Renewal of way .. .. .. 10,000 0 0 14,000 0 9 
Rates and taxes and other , 
revenue charges.. .. «. 9,503 9 6 9,681 0 5 
Total expenditure.. .. .. £100,26015 8 £110,601 14 1 


Nett receipts £119,993 1 5 
* e -* ** 19.6 
Surplus from previous half- aos 1 6 


£118,727 10 0 
14312 3 


£118,871 2 3 


1,86 3 8 
Balance .. .. +* «+ «s £121,079 5 
Interest on loans and divi- , sig 
dend on guaranteed stocks 43,593 1 5 42,283 14 9 








Available for dividend on 

ordinary stock .. .. «. 

Percentage of working ex- 

penses to traffic receipts .. 37 2-5 per cent. 38 1+ per cent. 

The addition made to capital account during the half year 

amounts to between £20,000 and £30,000—a moderate sum, all 

things considered. The corresponding revenue and working ex: 
penses of the Caledonian for the half year ending Jan. 31 were:— 


£75,278 010 £77,795 10 7 


1863. 1864. Increase. 
Revenue ........ eo. £421,170 52,18 £31,011 
Working expenses.... £168,170 £15,187 
Rate percent. ...... £39 19 5 9 £012 4 





The addition to capital during the past half year was £198,156, 
The works of the Cleland and Stonehouse branches are approach- 
ing completion, and those of the Rutherglen, Coatbridge, and 
Leith branches are in progress. These branches wilil develope a 
large amount of additional traffic, and the line to Leith will also 
be the means of saving a considerable sum now paid for cartage, 
The railways to Wemyss Bay and Busby, to which the company 
contribute, are also in course of formation. The extension to 
Peebles was opened for general traffic on the 1st of February, the 
day after the close of the financial half year. Mineral traffic has 
been carried for some months on the Douglas branch, which will 
also be shortly available for passengers. An agreement has been 
concluded for the acquisition of the Hamilton and Strathaven Rail- 
way. The ordinary capital (£53,090) is to receive fixed guaranteed 
dividends at the following progressive rates (no dividend being 
payable for the year from Ist August, 1864), viz:—2 per cent. for 
two years from the Ist of August, 1865; 3 per cent. for the three 
following years; and 4 per cent. in perpetuity from the Ist of 
August, 1870. The 5 per cent. preference shares (£16,910) are to be 
redeemed at par. The liability of the Caledonian for the debts of 
the Strathaven Company is restricted to a sum not exceeding 
£36,500, in addition to the share capital of £70,000. A bill for the 
purchase of tho Strathaven Railway on these terms is being 
promoted. An agreement has also been entered into for tho pur- 
chase of the Glasgow General Terminus Railway, on terms already 
detailed in THe ENGINEER. 








METAL MARKET. 


Tue metal market is dull, and but little business doing. 
1L8.—Less in demand, and lower rates have been accepted. £7 per ton 
is the nearest price for ordinary specifications. 
1N.--Dull ot sale. Banca is quoted at £117, fine Straits at £115, English 
Block at £116, and Bar at £117 per ton. 
Tin PLaTes.—But little doing. Coke is quoted at 24s., and Charcoal at 
28s. per box. 
Correr.—A downward tendency. The nominal prices are—Manufactured, 
£110, and Tile andCake £108 per ton, 
Leap, —Enyglish in good demand at £21 per ton. 
65, Vid Broad-street, London, E.C., March luth, 1864. 
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SCOTCH IRON MARKET REPORT. 


8. d. 
No. 1 Gartsherrie .. .. 62 0 f.0.b Glasgow, 
» 1 Coltness .. .. « 61 6 do. 
oo LCalder .. wo .. 6 do, 


os G.M.B. eo oc & 0 do. 
o- ac as oe oe © do. 
M.Nos. Do... « « 55 6 do. 
WARRANTS, s. d. 
-5th No. 1 and po vad oo ee ro : a. 
2-5th 4 . open eo oe 08 9 ; 
FO ep Smee oe oe ST Mb ok 
. * 3 ww ” oo oo ST GC do. 
MANUFACTURED IRON. 
Bars,Govan .. .. + eo £910 0 


» Common ec ee es 95 0 
Drumpeller,Common .. .« 
Do. Best 


a) +. * 
Cramond Scrap Bars delivered 





in London .. .. «os +s 1210 O less 2} per cent. 
Plates and Sheets .. .. .. 1210 0 
RS cs os co ee ce oe ORD 
Pipes > ec co o « 81 9 
Chairs .. oe oc co oe 410 0 


GLasGow, 9th March, 1864. 


The market remains very depressed, and prices are stewlily declining. 
A fair business done between 57s. Yd. and dfs, 3d. cash. 

To-day the market is steady at 56s. 3d. buyers, 563. 6d. sellers _ 

The shipments last week were 13,936 tons, against 11,796 tons in the same 
week of last year. SHAW, THOMPSON, AND MOORE. 


PRICES CURRENT OF TIMBER. 
1862. 1863. || 1862. | 1863. 
Perload— 453 £8 £ &£ & Perlood—£ 2 £85 £5 4 
Teak.....+. Pee Yel. pine per reduced C. 












seeeeeeld 013 0 14 015 0 a 
Quebec, red pine .. 310 410 310 410 | Canada, Ist quality 17 018 © 17 0 18 6 
yellow pines. 310 410 3 0 4 0) 2nd do... 11 012 0 LM One 
St. John, N.B.,yel... 0 0 0 0 5 0 5W | Archangel, yellow 13 0 1310 13 01510 
Quebec, onk,white.. 510 610 510 6 It -~ lwi2 0 JLlviz 
irch.. a 3 uv 310 y ol 0 9 ol 0 
Meme’ oov8d Ww 01 0 WO 0 
elm «. 310 5 0 10 o}L @ Je oll 
oak 310 61 9° glo 9 0 918 
Dantzic, fir.......+ 210 310 | Gefte,yellow...... 0101130 Jo oll 10 
Mewmel, fir .....+++ 4 3 0 3 5 |Soderhamn...... 9101010 9 10 10 10 
RIM we nee 3 0 3 5 | Christiania, perC = 
Beelish 210 215 12f. by J by9 U 21 023 0 a 023 0 
Masts, Queb. 5060 in. .... yellow 
) 5060 pe a 0414 eoMld 
ri.pine? 0 00 0000 per 40ft, Sin... 
Lathwood, Pantz.fm 510 610 510 6 10 | Staves, per standard M. ei E — 
St. Peters 8 0 810 8 O 8 lv | Quebec,pipe...... 70 0 750 7TH Me 4 : 
Deals, per U., 12it. by 3 by Sin. puncheon 18 @ 200 Is OB ¢ 
Quebec, wht. spruce 15 10 18 10 15 10 19 10}] Baltic —. 150 0 160 0 150 0 1600 
st.Joln,whtspruce 14 01510 1410 16 10||  pupe.....--- 





Scuoots or Desicn.—“ The collection of watches shown by Mr. 
Benson is a large and at the same time an interesting one, and 
considerable attention has been paid by the exhibitor to the decora- 
tion of the cases. Many of them are extremely elegant in the 
design, and were the results of prizes offered by Mr. Benson to the 
pupils of the South Kensington Schools of Design.” —Morning Post, 
Sept. 29, 1862. Chronometer, duplex, lever, horizontal, ge 
centre seconds, keyless, split seconds, and every description 0 
watch adapted to all climates. Benson’s illustrated pemphict of 
watches (free by post for two stamps) contains a short history 0 
watchmaking, with prices, from 3 to 200 guineas each. It acts as@ 
guide in the purchase of a watch, and enables those who live in any 

art of the world to select a watch and have it sent cafe by 7 
Prize medal and honourable mention, classes 33 and 1d. J.) “ 
Benson, 33 and 34, Ludgate-hill, London. Established HH . 
Watch and clock maker by special warrant of appointment to H.R.H. 
the Prince of Wales. 
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Tris invention, by the Messrs. Hawthorn, of Newcastle-on-Tyne, 
relates to a mode of, working trains on railways generally, and espe- 
cially the trains on underground or other railways, where the use 
of the locomotive engine is objectionable or inapplicable by stationary 
engines. 

i coording to this invention it ‘is proposed with the ordinary or 
other construction and gauge of railway, to place in the intermediate 
space between the two lines (if a double line) a series of double 
grooved sheaves fixed on spindles, which pass under and across 
near to the centre of each line of rails, each of these spindles having 
on opposite ends a wheel or roller acting on traction bars herein- 
after described. From a stationary engine placed in a convenient 
part of the line an endless wire or other rope passes alternately over 
and under the grooved sheaves to the extremity of the line where it 
is taken round a large loop sheave properly fixed, and returns, now 
psssing over each sheave which it before passed under, and nice versa, 
the double groove providing for the rope crossing itself without 
contact. In cases where the gradients are easy and the trains light, 
single grooved sheaves may be found sufficient for the tractive force 
required, the ropes being returned to the engines on small carrying 
sheaves. Having traversed twice along the line of sheaves the rope 
passes again on to the large drum of the engine, on which a suffi- 
cient number of turns are taken to secure the requisite friction. 

It is proposed to work the line in sections of any convenient 
length, the continuity at the junction of two sections being pre- 
served by a suitable arrangement of the sheaves. By this 
arrangement of the rope on the sheaves it will be seen that 
every alternate sheave runs in the same direction, and every in- 
termediate sheave in the opposite direction, and these motions 
are communicated to the traction wheels or rollers before-men- 
tioned. 

The traction carriage is made of such a length that the traction 
bars, with which it is fitted, extend over two or more alternate trac- 
tion rollers, and it is furnished with the ordinary flanged wheels for 
running on the rails. The traction bars, of which there are two or 
any suitable number, are placed side by side at such a distance apart 
as to prevent either bar from running on the wrong traction wheel 
or roller in going round a curve, and are worked either in connec- 
tion with, or independent of, each other by a suitable arrangement 
of levers or other gearing, by which either of the bars can be raised 
or depressed, thereby bringing a portion of the weight of the carriage 
upon the traction wheel or rollers, thus giving motion to the train 
of carriages in either direction, or both the traction bars can be 
raised out of contact with the traction wheels or rollers, and the 
train left free from all tractive force. The traction bars, with the 
working gear, are provided with suitable springs, to equalise the 
pressure upon the traction wheels or rollers, and may either be fitted 
to one carriage of a train, or to each carriage when a steep incline is 
to be worked. 

The main frame of the carriage, to which the traction bars may 
be attached, can be made separate from the frame which carries the 
body of the carriage, and both may be suspended on suitable springs. 
The carriage is adapted to run either end first ; one of the traction 
bars being depressed while the other is raised comes into contact 
with two or more alternate traction wheels or rollers running in the 
same direction, the carriage and train attached to it being driven 
along the line in that direction by the adhesion between the traction 
bar (having that portion of the weight of the carriage necessary for 
traction upon it) and the traction wheels or rollers with which it 
may be in contact. If now this traction bar be raised and the other 
depresse d the latter comes into contact with another set of wheels 
Tunning in the opposite direction, and the motion of the carriage 
and train is reversed. The motion of the train can be quickly and 
certainly retarded or stopped by raising one bar and depressing the 
other in the manner of a break, thereby reversing the direction of 
the driving motion. r 

Fig. 1 is a sectional elevation of a portion of the improved railway 
at one of the engine stations where two sections join; Fig. 2 is a 
plan of the same, showing the arrangement of the rope, sheaves, and 
traction rollers; Fig. 3 is a cross section through the engine house ; 

ig. 4 is a cross section of the line drawn to an enlarged scale 
showing the arrangement of the driving spindles, grooved sheaves, 
and traction wheels or rollers. 

Which 
ines to secure the requisite amount of friction, passing also round 
the secc nd sheaves B, B, and thence to the tension sheaves C, C, to 
The of which a heavy weight D is attached for tightening the rope. 
F he ropes of each section are distinguished by being shown in full 
i » Obe section and in dotted lines for the other, and the directions 
fitted “1 they rua are indicated by the arrows. E is the carriage 
ae se traction bars a, a’, and gears or le vers / for raising and 
the “i eg them. In the enlarged er ss section, Fig. 4, a portion of 

* aC oon carriage is also shown with one of the traction bars in 

Ber with a set of traction wheels 4, 5!, the other bar being raised 


Hag out of gear; ¢, c, are the grooved pulleys over and under which | direction of Charing-cross is treated in the evidence as a price paid 
€ endless ropes pass. This mode of working railways formed the | by the company for the concession of the right to make the railway. 
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BURY AND PRICE’S VALVES FOR STEAM 
ENGINES. : 


Turs invention, by Samuel Bury and John Price, of! Manchester, 

relates to an arrangement of valves to be employed ina similar posi- 
tion and for the same purpose as the ordinary “ throttle valve,” that 
is, to regulate the amount of steam to be supplied to the cylinders 
in steam engines. 
The improvements consist in the employment of two ordinary 
conical or other valves, each having a “seating ” near the ends of a 
horizontal partition or plate, which divides a steam box into an 
upper and lower portion. The valves are connected by means of 
vertical rods passing through stuffing boxes in the steam box cover 
to each end of acentrally-balanced beam, ,which is connected to the 
ordinary governor of the engine, whereby the slightest alteration in 
the position of the governor is caused to elevate or depress one end 
ofthe beam, and so to open or close both valves simultaneously, so 
that the amount of steam which is supplied to the lowest comvart- 
ment becomes regulated with precision in its passage to the upper, 
and so to the cylinders, the balancing of the valves effecting a con- 
siderable improvement in the regulation of the steam. 











Fig. 1 represents a longitudinal sectional view of the apparatus to 
be employed as a throttle valve, in which the valves are shown 
slightly open as admitting steam from the lower to the upper por- 
tion or division of the steam box. 

In Fig. 1, a, a, is a steam box formed into an upper passage 6 and 
a lower passage c, by means of the plate or partition d, upon the 
upper and lower surface of which the valves e, e, close, and where- 


with when closed a steam-tight joint is formed. These valves are 
here shown as plate valves, but the ordinary conical or other form 
of valve may be used, so long as the surfaces upon which the steam 
acts are of the same area. The valves are connected by means of the 








| passage of the steam is regulated with precision. 
3 indicate the direction of the steam. 
’ 


» A}, are the winding sheaves driven by the engines, round | H LI . 
the rope from each section is taken a sufficient number of | ceedings of the joint Parliamentary Committee have heen published, 


| Spindles and shafts, 4 f', (which pass through stuffing boxes) to the 


balanced lever g, and the spindle 7', is connected to the lever from 
the ordinary or other governor, so that the valves become acted 
upon by the governors to admit or withhold steam from the cylinders, 
both valves being opened and closed simultaneously, whereby the 
The arrows 








Tue Merroporitan Ramway Scuemes.—Now that the entire pro- 


it will be seen that the evidence taken was, as Mr. M. Gibson has 
declared, merely of a primd facie character. The advocates of the 
several projects described their respective schemes to the committee. 
There was but one division, and that was on the question whether 
the Hampstead, Midland, North-Western, and Charing-cross Junc- 
tion Railway should be allowed to proceed “upon condition that 
the new street be made,” and it was resolved in the affirmative by 
six against four. The minority consisted of Lord Redesdale, Lord 
Stanley of — Mr. M. Gibson, and Mr. Wilson Patten. The 
undertaking to make a new street from Tottenham-court-road in the 


But it does not seem quite certain that a junction will be made with 


to a station under the Tl ames Embankment, with a branch ascend- 
ing to the Charing-cross Bridge, but Mr. Le Feuvre, one of 
the engineers, says in his evidence:—* We might abandon 
that junction if it were thought desirable, and have a station 
for the interchange of ngers.” Such breaks, however, 
would hardly be likely to be long endured in London. 
Some evidence was given before this committee relating to 
the construction of underground lines. Mr. Fowler stated that 
he has been in a house under which the Metropolitan line runs, and 
that when trains passed there was not so much noise as would be 
caused by the passing of & cab in the street. He was asked also the 
thickness left between the top of railway arches and the level of the 
street, and his answer was—“ We generally like to give from 2ft. 
to 3ft. ;” under large buildings a special construction is adopted, and 
ironwork is put. He says that in making the proposed line through 
the city it will be worth while, under some of the most important 
business buildings— banks and the like—to tunnel without disturb- 
ing them, so that the business may be continued without interruption, 
the property being of sufficient importance to require a special mode 
of dealing with it. But asa rule the property will be taken down 
and rebuilt. It is a question of expense whether to tunnel under a 
house. He proposes to go in tunnel within about 100ft. of West- 
minster Abbey, but be is quite sure there will be no danger of weak- 
ening its foundations ; the site will be the same as that of the sewer. 
Mr. Burke, the engineer of the proposed East London line, states 
also that he thinks there is not the slightest danger of the Thames 
Tunnel being weakened by the vibration produced from railway 
trains passing through it. He says the question has been gone into 
carefully, and the strength of that tunnel is enormous. He was 
asked whether it has shown any indications of giving way, or 
whether it is still watertight, and he answers that it never was 
watertight ; there has always been “ weeping” from it; a pump is 
employed in working two hours a day. lie supposes some crevices 
must have been leftin theconstruction. This line passes also under 
the London Docks. The gradient will be steep—1 in 50; but he 
says that practically it is1 in 70 on the southern side. Mr. 
Haywood gave some curious statistics of City traffic. At Temple- 
bar the proportion of people in carriages (that is to say, any kind of 
horse conveyance) to those on foot is about 1 to 8; at Blackfriars 
Bridge it is 1 to 4°34; on London Bridge 1 to 176. The mean of 
11 important streets gives one person in a carriage to 2°42 on foot. 
Omnibuses going east and west in the City average about 4°35 miles 
an hour, taking the observations at various hours in the day. The 
mean rate of cabs through the City is but 5°60 miles an hour. 

Ratways 1n Spain.—The works on the entire line of the Cordova 
and Malaga Railway are expected to becompleted in July. The sixth 
section of the Ciudad Real and Badajoz Railway, between Meridaand the 
frontier of Portugal, will beopened in a few days. The first section 
between Ciudad Real and Puerto Llano will also be shortly inaugu- 
rated. Cadiz is expected to require a very great development 
during the next few years from the very great extension of the 
Spanish lines, as it is the most direct point of communication with 
the north-west of Africa and the southern half of the vast American 
continent. 

Tue Inpian Teterorars.—The Bombay Gazette of the 14th ult. 
says:—The most important event of the fortnight is the successful 
completion of one principal portion of the great enterprise for con- 
necting England and India by the telegraphic wire. By noon on 
Tuesday, the 9th inst., 359 miles of the Persian Gulf cable, forming 
the first section from Gwadur to Cape Mussendom on the Arabian 
coast, had been laid from the ships Kirkham and Marian Moore, and 
at three o’elock in the afternoon of the same day a telegram dated 
Malcolm’s Inlet, Cape Mussendom, and sent through the cable to 
Gwadur, and thence to Kurrachee, reached Bombay, and made 
known the gratifying pews that, thus far, nothing could have been 
more successful. The cable is reported to be in perfect working 
order. The Tweed, which is the third of the cable ships, bas 
arrived here, and is only waiting for the Ferose, now overdue, to be 
towed up the Gulf, when the laying of the second section, from 
Cape Mussendom to Bushire, will at once commenced, 
The Assaye, with the third section on board, left England 
nearly four months ago, and anchored in our port yesterday, 
and the probabilities are that by the end of March the whole length 
of the cable will have been submerged, and that Bombay will be in 
direct telegraphic communication with Bussora. Recent letters from 
Bagdad, however, make us anxious for the safety of the short land 
line from Bussora to that city, the Arabs having already, as we 
learn, broken the wires and ill-treated the workmen engaged in the 
construction of the line. Another difficulty likely to make itself felt 
when the cable has been laid down is the inefficiency of the present 
telegraph from Kurrachee to Bombay, It will be must vexatious if, 
after so many serious obstacles have been successfully overcome, 
telegraphic communication with England is interrupted precisely 
where it ought to be most safe and regular. The Arabs between 
Bagdad and Bussora may be quieted partly by threats and partly by 
bribery, but the Indian telegraph department can neither be 
frightened nor coaxed into doing its work properly, and the sole 
remedy is for an independent English company to make a line of ita 





the Charing-cross station. The scheme is for a line from Euston-road 





own between Bombay and Kurrachee. 
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INSTITUTION OF CIVIL ENGINEERS. 
March 8 and 15, 1864. 
Joun Fowter, Esq., Vice-President, in the Chair. 

Tue paper read was “On the Resistances to bodies passing 
through Water,” by Mr. G. H. Phipps, M. Inst. C.E. 

These resistances comprised the plus resistance, or that concerned 
in moving out of the way the fluid in advance of the body; the 
minus resistance, or the diminution of the statical pressure behind 
any body when put into a state of motion in a fluid; and the fric- 
tional resistance of the surface of the body in contact with the water. 

The plus resistance of a plane surface one foot area, moving at 
right angles to itself in sea water, was considered to be 

R= 42 Xv 


2 
“9 
and the minus resistance was one-half the plus resistance. 
For planes moving in directions not at right angles to themselves, 
the theoretical resistances were, for the plus pressure— 
8 = 4nd R= SHO 
“ad 29 


the minus pressure being one-half the above; where FR, was the 
_ Tesistance of the inclined plane; a, the area of the projection of the 
inclined plane upon a plane at right angles to the direction of 
motion ; 7, the ratio of the areas of the projected and the inclined 
planes; and S, the area of a square-acting plane of equivalent 
resistance with the inclined plane. 
sut, besides these theoretical resistances, the experiments of 
Beaufoy showed, that when the inclined planes were of moderate 
length only, the plus resistance was cousiderably in excess of the 
above; so that when the slant lengths of the planes were to their 
bases in the proportion of 
2 to 1, 3 to 1, 4 to 1, and 6 tol, 
the actual resistances exceeded the theoretical, as 
1-1 to 1, 1°98 to1, 3-24 to 1, and 6°95 to 1. 

The author proposed a method of approximating to these addi- 
tional resistances, by adding the constant fraction of one-seventh of 
a square foot, for every foot in depth of the plane, to the quantity S 
previously determined, which empirical method he found to agree 
nearly with the results of Beaufoy’s experiments. 

The resistances of curved surfaces, such as the bows of ships, 
were adverted to, the method of treating them being to divide the 
depth of immersion into several horizontal layers, and then again 
into a number of straight portions, and to deal with each portion as 
a separate detached plane, according to the preceding rules. 

The question of friction was then considered. ‘lhe experiments 
of Beaufoy were referred to, giving 0°3391b. per square foot as the 
co-efficient of friction for a planed and painted surface of fir, 
moved through the water at 10ft. per second, the law of increase 
being nearly as the squares of the velocities, viz., the 1949 power. 
The author, was, however, of opinion, that a surer practical guide 
for determining the co-efficient of friction would be, by considering 
all the data and circumstances of a steamship of modern construc- 
tion, moving through the water at any given speed. The 
actual indicated horse-power of the engines being given, the slip 
of the paddles being known, and the friction and other losses of 
power approximated to, it was clear that the portion of the power 
necessary to overcome the resistance of the vessel might be easily 
deduced. By determining approximately, by the preceding rules, the 
amounts of the plus, the minus, and the additional head resistances, 
and deducting them from the total resistance, the remainder would 
be the resistance due to the friction of the surface. By this process, 
and taking, as an example, the iron steam-ship Leinster wheu 
perfectly clean, and going on her trial trip 30ft. per second in sea 
water, her immersed surface being 13,000 square feet, the co-efficient 
of friction came out at 4°341b. per square foot.* Beaufoy’s co- 
efficient of 0°3391b. per square foot at 10ft. per second, would, 
according to the square of the velocities, amount to 3-051 1b. at 30ft. 
per second. The difference between this amount and the above 
4341b., might be accounted for by a difference in the degree of 
roughuess of the surfaces. 

Other methods for the determination’of the co-efficient of friction 
were then discussed. One, derived from the known friction of water 
running along pipes, or water courses, was shown to be considerably 
in excess of the truth. It was founded upon the observed fact, that at 
a velocity of 15ft. per second the friction of fresh water on theinterior of 
a pipe was 25 oz.f per square foot. Applying this to the ship 
Leinster and increasing the friction as the squares of the velocities 
up to 80ft. per second, the above friction would become 100 0z., or 
64 lb. per square foot, which, acting upon 13,000 square feet of 
surface, would absorb, at the above speed, no less than 4,395-horse 

ower; while the total available power of the engines (after deduct- 
ing from the indicated 4,751-horse power ysth for friction, working 
air-pumps, and other losses, and 4th of the remainder for the observed 
slip), was only 3,421-horse power ; thus showing an excess of resis- 
tance equal to 974-horse power, without allowing any power to 
overcome the other resistances, The assumption of 25 oz. being the 
proper measure of the friction per square foot, at a velocity of L5{t. per 
second upon the clean surface of an iron ship, seemed to have arisen 
from the opinion very generally entertained, that there was no diffe- 
rence in the amount of friction in pipes and water-courses, whether 
internally smooth like glass, or moderately rough like cast-iron, and 
that the surfaces of ships were subject to the same action. The 
comparatively recent experiments, in France, of the late M. Henry 
Darcy were in opposition to the above view, and showed that the 
condition as to roughness of the interior of a pipe modified the 
friction considerably. ‘Thus, with three ifferent conditions of 
surface, the co-eflicients were : 

A. Lron plate covered with’ bitumen made 


Very Smooth =... eee tee ane 0000432 
B. Now cast-iron... 20.0 ose cee cee ee = O05 84 
C, Cast-iron Oovered with deposits .... ... | 0°001167 
The friction was, therefore, nearly as 1, 1}, and 3. 
As _ there appeared no reason to doubt the correctness of 
M. Darcy's experiments, even in pipes the notion of the 


friction being uninfluenced by the state of roughness of the 
interior could no longer be entertained. The 25 oz., previously 
mentioned as the measure of friction per square foot for the interior 
of pipes and watercourses, could not, therefore, Le regarded as a 
constant quantity, applicable to all kinds of surfaces; but from the 
author’s calculations it appeared to come intermediately between 
the co-efficients of the surfaces B and ©, given in the above scale 
as at Loft. per second. 

A would give 13} 0z. per square foot 

b ” 20 ” ” 

and © ys 40 ” ” 

Besides, there was another cause for an excess of friction in pipes 
and watercourses, over that upon ships, even when the surfaces 
were equally smooth. It arose from the circumstance, that where 
the velocity of water ina pipe, or open watercourse, was spoken of, 
the meaning was, its average velocity; while the velocity of a vessel 
through still water meant what the words implied, namely, the rela- 
tion of the vessel's motion to the fluid at rest. If the case 
were taken of a watercourse of such width, that the friction of 
the bottom only need be considered, with an average velocity 
of flow of 1L5ft. per second, the friction upon the bottom would be 
equal to 25 oz, per square foot; but according to the rules generally 
used, an average velocity of 15ft. per second corresponded to a 
surface velocity of 16-66ft. per pra which was the velocity with 
which a vessel should pass through still water, to give an equal 
friction upon its sides. According to Beaufoy the velocity of 
16-66ft, per second would produce a friction of 932 lb., or 14°91 0z., 
where loft. would only give 12°20z. The difference between the 





* Since the paper was written, the accuracy of the above co-efficient had 
been confirmed, very nearly, by an examiuation on another vessel, the 


Atrato, of different type from the Leinster, the calculations of which were 
given in an appendix. 

t For sea water this quantity must be increased as the specific gravity, 
or as 62°5 to 64°2. 


J, the area of the frictional surface... ... 





14-91 oz. and 25 oz. (equal to 10°09 oz.) must, therefore, be set down 
to the different degree of roughness of the surfaces in the water- 
course and the vessel. 

Taking then 4-44 1b. as the friction per square foot of a new iron 
ship, moving through the water at a speed of 30ft. per second, it 
would be found that this was equal to the 1-207-06th part of the plus 
resistance of a plane 1ft. square, moving through the water at right 
angles to itself at the above velocity. Also, as the resistance of both 
planes increased according to the same law of the square of the 
velocities, the ratio of 1 to 207-06 would subsist at all velocities, 

64:2r2 : : 
‘ SS eee ‘a 
4:341b 50706 Calling the ratio r, 


The ratio was as — to 
and the whole frictional surface in square feet s, and S, as before, 
the area of a square-acting plane of equivalent resistance, then 
= s+r=s~+ 207°06 
As an example of the application of the previous deductions, the 
performance of the steamship Leinster, on her trial trip, when going 
through sea-water at a speed of 30ft. per second, was referred to. 


In this case— f : 
m, the area of the immersed midship section was 336 sa. feet. 


d, the draught of water ... ss s+s see see ane 13 feet. 
r, the reduced ratio of the slant length of the bow 

to the projection ... 11. see cee tee eee one 10 to 1 

one 10 tol 


y’, the same for the stern ...  ...  .0 eee eve 
r’, the ratio of 1 square foot of square-acting plane 

to 1 square foot of fractional surface 
», the velocity in feet per second 
w, the weight of a cubic foot of sea water... 


ore eee 


207-06 to 1 
30 


64-2 Ib. 
13,000 sq. feet. 
Calling P, the Plus, or head resistance; .M@, the Minus, or stern 
resistance ; A, the Additional head resistance; F’, the Frictional, or 
surface resistance; S, the area of a square-acting plane having an 
equal resistance with each of the above; and &, the total resistance ; 


Thn,P= ™= =S= 836 — 3.36 sq. ft. 
r 100 
y 336 22 
is M=5" =S=155 = 168 = 
ia SS ee 1°86 4, 
é 
, 300: y hed 
cev= 13000 _ g= 62°78 ,, 


207-06 
Sx 


64-2 0? _ 69-68 x 900 = 62,712 Ib. 


R = 6968 x 3 
29 


Ib. 
H (realised power) = 62,712 x 30 + 550 = 3420°66 H.P. 
H (gross sower) including the slip and other losses, 


= 3420-66 x 10 4751 EP. 

Thus, by ascertaining the value of S for any vessel, which was 
entirely independent of velocity, it would be easy to determine the 
= necessary to propel it at any required speed, or, the spee 
veing given, to find the corresponding power. 


Generally H = VS > V? 3. 550 a 
“9 
Or, because for sea water 64-2 was very nearly equal to 2 g, 
H= 8 (2) 


550 
When the slip and other losses were {in the same proportion as in 
the Leinster— 





oH = 110 (3) 
When the gross power was given, and the velocity was required— 
m6 (4) 
“2 Wx 550 \h 
tV = 100 
- s 64:2 
29 


The autbor then proceeded to examine the question of the influ- 
ence of form in reducing the resistance of vessels. 

It was argued that, in vessels of similar type to the Leinster, 
where nine-tenths of the whole resistance was due to friction, and 
only one-tenth to considerations involving the question of “ form,” 
no minor modifications of the latter could have much effect in 
diminishing the total resistance. The case of other vessels of 
different type, more bluff in the bows and not so fine in the run, 
was adverted to, and a particular instance was discussed where the 
inertial resistance was supposed to be equal to one-fifth of the 
total resistance, and the slant length of the bows to the base to be as 
6 to 1. If such a vessel were altered, so as to make the above pro- 
portion 84 to 1, the improvement would only diminish the total 
resistance by one-tenth. 

In opposition, however, to this view, the author referred to 
several ships, the particulars of which were given in the discussion 
upon Mr. Armstrong’s paper on “ High Speed Steam Navigation 
(Minutes (of Proceedings, Inst. C.E., vol. xvi.). These vessels 
were the Rifleman, the Teazer, the Dwarf, the Magnet, the Flying 
Fish, and two vessels by Mr. Scott Russell. By moderate improve- 
ments in the bows and run of the above vessels, the resistance was 
diminished to degrees varying from one-half to one-ninth of the 
whole, a considerably greater improvement than could be accounted 
for upon the principles of calculation in the paper. 

Without attempting to solve the difficulty, the author threw out, 
as a suggestion for examination, whether, as nearly all the above 
vessels were propelled by screws, the improvements noted might not 
be referable to an improved action in the propelling instrument 
brought about by an alteration in the hulls of the vessels; and the 
question suggested itself, whether, if the resistance of the vessels in 
question could have been ascertained by means of a dynamometer 
applied to a towing rope, the improvement would have been so 
great as when shown by the diminished power of the engines ? 





* If for fresh water H’ x 0°97 — gross H.P. 
t If for fresh water V — 0°99 = velocity. 





ARMAMENT OF THE ROYAL NAVY. 


On Thursday week Mr. Berkeley called attention to the defective 
state of the armament of the Royal Navy. ‘The welfare of the navy 
was naturally a matter of such deep interest in this country that he 
felt he need make no apology for bringing this subject under the 
notice of the House. He trusted that he might assume that a British 
ship ought to leave her port built, manned, and armed in a perfect 
mauner. As regarded the construction of ships, they were for a 
long time disgraceful in that respect, the models being largely bor- 
rowed from foreign nations, and the best of them from France. Of 
late years the Admiralty had, however, made great improvements, 
and we now possessed the finest navy belonging to any civilised 
power. For many years there was also good ground of complaint 
as to the manning of the navy. Lord Dundonald once drew atten- 
tion to the very bad state of things which prevailed, but it continued 
for some timeafterwards. So disgraceful was it that one of the board 
of Admiralty resigned his seat because he held that the board did 
not do its duty on this point. At present, however, no ship was 
sent out without being perfectly well manned with a crew worthy of 
the British Navy. He now came to the third branch of the subject 
—the armament; and here he regretted that he could not give the 
same approbation as in the two other cases. We had fallen behind 
foreign countries, and particularly the Americans, in the armament 
of our ships. At the time when Lord Dundonald was com- 
plaining that our ships were manned with the sweepings of the 
gaols and by dint of press-gangs, the armament was also in a Very 
defective state. We then sent out frigates carrying 18-pounders to 











cope with powerful ships carrying 24-pounders. Ob ines ieee 
thet, great mistake that the ya gene able ~ — a ne 
with the British ensign lowered, our Macedonian Guerrier, poe 
vessels, ‘The Admiralty unfortunately did not find out the bl ad 
till too late. They dispatched the Endymion, armed “a ae 
pounder guns, which fully vindicated the honour of our flar - oo 
contest with the President. It could not be said that the latt ra the 
vanquished in fair fight, for the ‘odds were against her. bet. ad tied 
cut in pieces by the guns of the Endymion. ‘The next im ste sions 
was the equalisation of the calibre of the guns thevesheut @ pnt 
the 32-pounder being taken as the standard. For some tins 
the Americans did not gain any great advantage over — 
though they secured a very powerful gun called the Colum- 
biad. We then intreduced the Paixhan shell gun into 
navy, which was also used by the French, who, | our 
ever, in addition, had 36-pounders instead of 32- en 
as we had. The Americans were determined to lnc ar se 
powerful armament, and they succeeded. A very clever been 
officer, Admiral Dahlgren, invented a gun on the Paixhan Pepe 
9-in. calibre; and they equipped the whole of their ships with > . 
guns of one calibre. Although our frigates were more sha ara 
look at, the Americans contended that their ships, armed with the 
shell guns, could pour forth a more formidable broadside. There 
could be little doubt of the prodigious effect produced by the shells 
At Sinope the Russians destroyed the Turkish fleet entirely io 
shells, and with one shell the Alabama sent the Hatteras to the 
bottom of the sea. We had now arrived at the epoch of iron shi — 
He did not wish to criticise the building of iron ships ; he oneaann 
we were at least on an equality with other nations, and he was con- 
tented to believe that every Board of Admiralty would carry on the 
best system of construction. But he trusted we should not fall into 
the great mistake of supposing that if we could build iron ships the 
Americans could not dothe same. Their iron was superior to ours 
and the Americans were an ingenious, go-ahead people, who would 
never allow themselves to be beaten by us in any work of this sort 
At the battle of Solferino the Emperor of the French madea com- 
plete revolution in the armaments of the world. He there 
produced a rifled gun which had a greater trajectory power 
than any that had ever appeared in a field of battle before. 
So great was the improvement supposed to be that all the 
nations of Europe set to work to arm their navies and armies with 
rifled guns. The French had already armed their navy with these 
weapons. What had we been doing on our’side? We had spent 
£3,000,000, we had been six years hard at work, and now at last we 
were going back to the old gun which had been well termed the 
Brown Bess of the navy. The history of our operations was rather 
curious. It appeared that the Duke of Newcastle met somewherean 
engineer named Armstrong who made a few guns. The hon. and 
gallant member for Huutingdon during his admivistration at the 
War-office laid hold{of the same Armstrong, and it must be confessed 
that he got more out of him than any one else, for he set Armstrong 
upon doing that which Armstrong could do, and did not try him 
beyond his means. Under the superintendence of the hon. and 
gallant gentleman Armstrong produced 12-pounders which were 
excellent field-pieces, and he also turned out 40-pounders. It was 
for competent persons to decide whether the breech-loading prin- 
ciple was the one that ought to be preferred above all others, but it 
was not the general opinion throughout the Artillery service that the 
breech-loading system was the best. However that might be, Arm- 
strong made 100-pounders and 110-pounders for the navy, but it was 
a remarkable fact that all the guns he produced other than those 
ordered by the hon. and gallant member for Huntingdon were dead 
failures. As our seamen said, they fired at both ends; they blew 
away their breech plugs, and destroyed the hair of our artillerymen 
with what was called a “ mild escape of gas.” Captain Wainwright, 
when examined before the Ordnance Committee, declared that they 
were the worst guns he ever saw in our navy, and his evidence was 
confirmed by the proceedings at Japan, where the guns were devious 
in their firing, and in some cases actually refused to go off. What 
was to be done? Were we to go to sleep in the happy belief that 
the Americans were in the same position as ourselves? He hoped 
we should do nothing of the kind. The Yimes always befriended 
Armstrong, but it was remarkable for its excellent correspondence, 
and it not unfrequently happened that its correspondents went very 
much in opposition to the gentlemen who wrote the leading articles. 
In one of his letters the Richmond correspondent of the 7'imes had 
stated that Parrot guns in the North and Brook guns in the South 
possessed penetrative powers against which no armour plates could 
avail, and had expressed his astonishment at the apathy of our 
War-office and Admiralty, which did not send over competent per- 
sons to watch the progress of armament in America, and see it 
brought to proof in actual warfare. The same gentleman in a 
second letter had written as follows :— 

“ Again I feel tempted to raise a warning voice about the dis- 
parity of the armament on board of the English and American 
navies. It is impossible for those who have been many months 
absent from England to be well informed as to the actual state of 
public opinion at the present moment upon this vital subject. But, 
judging from the officers of her Majesty’s navy who have at rare 
intervals brought vessels of war into Confederate ports, it appears 
still to be held that the 68-pounder, or 8-in smooth bore, is 
England's best weapon of offence against iron-clad vessels, The 
experience gained at Charleston enables me confidently to affirm 
that as well might you pelt one of the Yankee Monitors or the Iron- 
sides with peas as expect them to be in any way damaged by their 
8-in. shot. Another disagreeable question forces itself upon an 
Englishman’s attention, when he is cognisant of the terrific broad- 
side thrown by the eight 1l-in. guns of the Ironsides—one of the 
most formidable broadsides, in the opinion of the defenders of 
Charleston, which has ever been thrown by any vessel. Have we 
any ship in existence which could successfully resist such a broad- 
side, and respond to it with anything like commensurate weight and 
vigour? I should be faithless to my duty if I did not mention 
that it is the universal opinion of all the English officers serving in 
the Confederate army with whom I have conversed that England is 
behind America in the weight and power of the guns seut by both 
nations to sea.” 

The other day there sailed from Portsmouth one of our armour- 
clad ships, the Hector, of 34 guns, but now with 24, of which 20 
were the old 68-pounders and four were Armstrong rifled 110- 
pounders. The facts were given by the Times corre spondent at 
Portsmouth, and the Times remarked that, when it was considered 
that the guns on board the Hector only fired cast iron projectiles, it 
could be of little consequence, as against armour-clad ships, whether 
she carried one or fifty of such weapons. That ship was going to 
the Mediterranean, and would anchor alongside the Solferino and 
the Magenta, which were armed with 6}-in. guns, on the p uttern of 
a certain gun that was tried in 1860 near Lorient, which carrie 
27 lb. of powder, and which, at 1,100 yards, sent its shot through 
and through a target representing the side of La Gloire. | 
a war were to break out, and the Hector fell in with either the 
Solferino or the Magenta, what would become of her? But how 
were we in that state? Because in this age, when our Ministers 
propounded the doctrine of throwing everything open to competi- 
tion, they yet allowed a profound monopoly to exist In guns, shut- 
ting out all our most competent engineers. Everything must be 
done by Sir William Armstrong, who, when he made an ex- 
pensive failure, was not discharged, but was left to try again; 
whereas everybody who opposed him received the cold shoulder. 
Mr. Whitworth had never had a fair trial, though it was 
said he was now about to get one. Yet Mr. Whitworth 
had declared he had no faith in the persons whom the W ar-office 
trusted in these matters. Again, there was the Mersey Ironworks 
Company, represented by the hon. member for Liverpool, and which 
had made the Horsfall gun—a weapon allowed by engineers to be 
of the finest malleable iron that ever came out of a workshop. Their 
gun had stood every test, and it was presented in the handsomest 
manner by the company to the Government. Yet when it was done 
with it was thrown into the mud, and the company were never 
thanked for what they had done, nor employed to make other guns, 
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because that would interfere with Sir William Armstrong. The 
Mersey Ironworks Company were now making excellent guns for 
foreign Governments, and Captain Blakely also was making guns 
for the Russians—offering, Englishman-like, to back his weapon for 
athousand guineas. Our Government, he repeated, zave the cold 
shoulder to native talent, and that talent was now seeking a market 
elsewhere. 





STEAM COAL FOR THE NAVY. 


Tue official report of the practical trials recently made at Devon- 
port Dockyard, with a view of ascertaining whether North Country 
coal, in combination with Welsh coal, might not be advantageously 
used for marine purposes, has given very satisfactory results—a 
positive advantage, even as compared with Welsh coal, being ob- 
tained by the addition of a certain proportion of Hartley coal to it. 
The best proportions are found to be from one-third to one-half 
Hartley coal, mixed with Welsh. The average results obtained 


* Hartley coal mixed with Welsh in the proportion of oue-third 
Hartley to two-thirds Welsh generates steam as well as Welsh coal, 
with fewer ashes, owing tothe Hartley coal keeping the Welsh more 
open ; the mixture, therefore, not requiring the same amount of 
ricking, the consumption of the mixture being the same as Welsh. 
When Hartley and Welsh coal are mixed in equal proportions 
the mixture generates steam very well, making a large amount of 
smoke, and the same amount of clinker as Welsh coal. ‘The con- 
sumption of this mixture is from 5 to 10 per cent. more than Welsh 
coal. Hartley coal mixed with Welsh in the proportion of two- 
thirds Hartley to one-third Welsh gets up steam very well, making 
as large a proportion of dense smoke, ashes, and soot, as all Hartley 
coal, and consuming from 10 to 12 per cent. more than Welsh coal. 

Although the exact results obtained in the different trials, of 
course, to some extent differs, these results may be regarded as the 
practical conclusions to be drawn from the trials. The experiments 
comprise trials made on board the Supply, Wye, Fearless, and 
Lucifer, and recorded by the respective engineers, and a series con- 
ducted at her Majesty’s Steam Factory at Devonport. The tabu- 
lated results of the trials on the Supply are not given, but it is 
stated that results corresponding with those above given were shown. 
The mean results obtained on the Fearless, where the experiments 
were made between June 15 and July 9, were :— 


Revolutions Height Mean Indicated Coals consumed :— Percentage 
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of steam = pressure horse Per Horse power 
in piston, hour, per hour, 
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No, minute. gauge. 


1..30°175.. 9°910..15°915.. 





2.. 20°010 .. 10°875 .. 16563 .. . 983°66 “034 
$.. 27130... 9328... 14993 .. «- 91466. “028 
4.. 30°690 .. 10°500 .. 16°139 .. - 1082°66 .. 5°983 .. 035 


1157°33 .. 6579 .. OG4 .. O34 
- 1344-00 .. 7664... 655 .. 085 


1072°385 6°240 7706 “0406 


5.. 30°095 .. 10°500 .. 16°044 .. 
6... 80°310 .. 10°000 ., 15°857 .. 








Mn. 29°566 10°185 15°918 171°928 

1. All Russell’s black vein Welsh coal: medium volume of light 
colour smoke.—2. Welsh and North Country; two-thirds Russell's 
black vein, and one-third Buddle’s West Hartley: smoke somewhat 
darker than No. 1, also a slight increase in volume.—3. Welsh 
coal; all Russell’s black vein: smoke same as No. 1.—4. Welsh 
aud North Country; half Russell’s black vein, and half Buddle’s 
West. Hartley; smoke, an increase over No. 2 in colour, with an 
increase in volume.—5. Welsh and North Country; one-third 
Russell's black vein, and two-thirds Buddle’s West Hartley : smoke 
nearly as great in volume as No. 6.—,6. North Country-; all Buddle’s 
West Hartley: large volumes of black smoke. 

Ou the Lucifer the mixture of one-third Hartley and two-thirds 
Welsh does not seem to have been made, but the results prove 
beyond question that where more than one-half of the mixture is 
Hartley coal there is a decided disadvantage, although the mixture 
of half of each description possesses no material disadvantage as 
compared with all Welsh. The experiments on the Lucifer are 
thus tabulated :— 

Standard § Welsh, 4rd Welsh, All 
all Welsh. } Hartley. §rds Hartley. Welsh. 

. Ib. Ib. Ib. 

Coals used during ay | 12,848 .. 12,457 .. 13,226 .. 12,903 
hours’ trial .. .. (= 391 gain) (= 378 loss) (= 55 Joss) 

Amount of ashes made 16S 4. 100 .- L281 oe 1,787 
insametime .. .. (= 208 gain) (= 27 gain) (= 479 loss) 


Amountof clinkersmade 70 .. 130 .. SD oe 379 
insametime.. .. (= 60 loss) (= 69 loss) (= 309 loss) 
Amount of soot made in 62 .. BIB os 206 


oe 99 
same time .. .. (= 110 loss) (=144 loss) (== 37 loss) 
Amount of word 155,086 .. 154,674 .. 145,960 .. 166,591 
one a (=412 loss) (=9126 loss) (=11,505 gain) 
onsumption of coal per og m. 6 
Semebounenoe Gale } 497 - 4°83 4. 54k wk 4°65 


Amount of horse-power 120 .. 12% .. 110 . §=66129 
perllb. ofcoal ., | (= 0°4 gain) (= 1-0 loss) (=0°9 gain) 
Ditto ashes ditto .. “099 .. O83. 002 .. 134 
Ditto clinkers ditto .. 00054 .. “OO104 .. “00105 .. -00694 
Ditto soot ditto oe “000482 .. “001380 .. 001560 .. 000767 


The report of the trials on the Lucifer are signed by Captain 
Broadhead, in charge of the reserve, and Mr. G. Murdock, 
luspector of machinery afloat, who express their opinion that the 
last trial (4th column) shows the best results, because, firstly, there 
is a gain shown of 11,505 horse power over any of the other trials, 
while there is a loss of nearly as much shown in the trials Nos, 2 
and 3, as compared with the standard trial No. 1; secondly, there is 
much less soot produced; and, thirdly, there is much less smoke 
than in the trials Nos. 2 and 3. 

With respect to the report of Mr. Miller, the chief engineer at the 
Steam Factory, Devonport, it appears that the experiments extended 
from July 11 to Nov. 19. The first five experiments were made on 
board the Confiance steam-tug, where three tons of coal were burnt 
in each ; but the rate of evaporation by the fuel could not be ascer- 
tained, as there were no means of measuring the quantity of water 
entering the boiler. The mean pressure upon the piston, the mean 
number of the revolutions of the engines per minute, and the indi- 
cated horse-power, are so nearly equal, and the speed of the ship by 
patent log varied only to a slight degree in each of tbe experiments, 
that the duration of each experiment, and the total number of the 
revolutions of the engines may be taken as indices, by which the 
evaporative powers of the several descriptions of coal as tried 
singly, or in combination, may be measured, the quantity of steam 
passing through the cylinders being equivalent to a certain quap- 
lity of water evaporated in a given time. The degree of smoke on 
each experiment is also noted down. The coal used in these five 
experiments were Resolven for Welsh, and Hartley Main for North 
Country, both taken from the stores of the port, and were burnt in 
ordinary fire-grates, but with perforated furnace-doors. 

‘ The experiments carried out in the coal-testing boiler of the 
actory show that the Welsh steam coals shipped from the ports of 
Swansea and Cardiff, and supplied under existing contracts, give 
Very good evaporative results when burnt alone, and when burnt in 
jeabination with ordinary North Country steam coals; but it is to 
vel that these experiments were made in furnaces fitted 
b ; the common doors, which would have been increased had 
Fi ar experiments been made in furnaces fitted with perforated 
> pe _ was intended to have continued these experiments with 
en orated doors, but they were broken off when the representa- 
on hig the two coal associations objected to the quality aud de- 
of ey of coal under experiment. The averages for evaporation 
co, our kinds of Welsh coal when burnt alone are 9°341b. of 
ad te Ib. of coal, and 144-44 lb. per hour per foot of fire-grate. 
be issar for Hartley Main was 8°26 lb. of water per lb. of coal, 
eimile, 60 Ib. per hour per foot of fire-grate when burnt under 
on nd circumstances; while the combinations in equal proportions, 
879 se under similar circumstances, give an average of 
— water per Ib. of coal, and 135°91 1b. per hour per foot of 


The experiments carried out in the same boiler, with samples 





from the cargoes of coals sent by the two associations, and that 
ordered by the Storekeeper-General of the Navy, show that these 
superior coals, when burnt respectively in furnaces fitted with 
common doors, the average evaporative powers for Welsh coal are 
9:90 lb, of water per pound of coal, and 165-34 Ib. per hour per foot 
of fire-grate; for North Country coal, 8°41 1b. of water per pound of 
coal, and 153-87 lb. per hour per foot of fire-grate ; and for the com- 
bination of the two descriptions in equal proportions, 9°42 lb. of 
water per pound of coal, and 153°16 lb. per hour per foot of fire- 
grate, which is but slightly exceeded in any respect by either of the 
other combinations. And when these descriptions of coals were 
burnt respectively under similar circumstances, in furnaces fitted 
with the perforated doors, the averages are for Welsh coal 9°73 1b. 
of water per pound of coal, and 145-52 lb. per hour per foot of fire- 
grate; for North Country coal, 8:61 1b. of water per pound of coal 
and 146°89 lb. per hour per foot of fire-grate: and for the combina- 
tion of the two descriptions in equal proportions 9°45 1b. of water per 
pound of coal, and 165-07 lb. per hour per foot of fire-grate, which is 
only exceeded in the case of the produce of the Welsh coal per 
pound of coal, while it is nearly equal in the quantity of water 
evaporated per hour per foot of fire-grate. 

The experiments made after the furnaces of the boilers were 
shortened with the common doors, show the evaporative powers to 
be for Welsh coal, 10-131b. of water per lb. of coal, and 227-60 lb. 
per hour per foot of fire-grate; for Welsh small, or dust and 
North Country coal in equal proportions, 9°91 lb. of water per lb. of 
coal and 213-94 lb. per hour per foot of fire-grate; and for Welsh 
small, but of a larger description than the dust, and North Country 
coals in equal proportions, 9°54 lb. of water per lb. of coal, and 
218-07 lb. per hour per foot of fire grate. And the experiments in 
table 9, when made with the perforated doors for Welsh coal, 10-441b. 
of water per lb. of coal, and 233°53 1b. per hour per foot of fire-grate; 
and for the North Country coal, 10-23 1b. per lb. of coal, aud 249-37 Ib. 
per hour per foot of fire-grate. The experiments in these two tables 
show that with a length of furnace more under the command of the 
stoker, and with an area of grate surface more in proportion to the 
heat-absorbing surface of the boiler, better results may be obtained 
than with a boiler otherwise proportioned. 


The experiments made on and between September 28 and October | 


29 last, to which the most reliance is to be placed, from the descrip- 
tion of coal burnt being each new wrought and of the best quality, 
show that while the Welsh coal, when burnt in furnaces fitted with 
the common doors, which appeared to be best suited for this kind of 
coal, evaporated an average of 9°90 lb. of water per lb. of coal, and 
165°34 1b. per hour per foot of fire-grate, with an average equivalent 
for smoke of 30, the combination of equal proportions of Welsh and 
North Country coals when burnt in furnaces fitted with the perforated 
doors, which, in like manner, appeared to be the best adapted for 
this comvination, evaporated an average of 9°45 lb. of water per lb. of 
coal, and 165-07 Ib. per hour per foot of fire-grate, with an average 
equivalent for smoke of 14:5. 

The experiments made on and between Nov. 4 and 19, with the 
shorter furnaces, fitted with the common doors, and having a 
reduced area of grate surface, by which a greater amount of heat- 
absorbing surface was given to the boiler in proportion to the area 
of grate surface, show that while the Welsh coal evaporated 10°13 Ib. 
of water per lb. of coal, and 227-60 lb. per hour per foot of fire- 
grate, with an equivalent for smoke of 12, a combination in equal 
proportions vf Welsh small or dust and ordinary sized North 
Country coal, evaporated 9°91 lb. of water per lb. of coal, and 
213-94 lb. per hour per foot of fire-grate, with an equivalent for 
smoke of 10; and a combination in equal proportions of what is 
termed Welsh beans, or small coal of a larger size than dust, and 
ordinary sized North Country, evaporated 9:54 Ib. of water per lb. 
of coal, and 218-07 lb. per hour per foot of fire-grate, with an equi- 
valent for smoke of 11. These experiments also show that when 
the perforated doors were fitted to these shortened furnaces, the 
evaporative power of the Welsh coal was raised to 10°44 1b. of water 
per lb. of coal, and 233-53 1b. per hour per foot of fire-grate, with 
an equivalent for smoke of 13 ; and that of North Country coal to 
an average of 10°23 lb. of water per lb. of coal, and 249°37 lb. per 
hour per foot of fire-grate, with an average equivalent for smoke of 
25. And these experiments, with the short fire-grates also, compa- 
ratively show that it is possible to burn the Welsh coal dust, which 
otherwise is almost useless on board ship, and which, in many 
instances, goes overboard as ashes, when mixed with North Country 


al, 

The whole of the experiments carried out in the coal-testing 
boiler show, firstly, that the pounds of water evaporated by 1 lb. of 
coal when burnt in the ordinary way with the common doors was, 
for the Welsh coal obtained from store 9°54 1b., with the average 
equivalent for smoke of 70; for the Welsh coal received from the 
South Wales Coal Association 9°90 lb., with the*average equivalent 
for smoke of 30; and for the same coal when burnt on the short 
furnaces 10°13 lb., with the average equivalent for smoke of 12; 
while it was for the North Couutry coal obtained from the store 
8-26 lb., with the average equivalent for smoke of 278; and for the 
North Country coal received from the North Country Coal Associa- 
tion 841 Ib, with the average equivalent for smoke of 202. 
Secondly, that with the perforated doors it was for the Welsh coal 
received from the South Wales Coal Association 9-73 lb., with the 
average equivalent for smoke of 14; and with the same coal burnt 
in the short furnaces 10°441b., with the average equivalent for 
smoke of 13; while it was for the North Country coal, from the 
North Country Coal Association, 8°61 lb., with the average equiva- 
lent for smoke of 34; and for the same coal, when burnt in the 
short furnaces, 10°23 lb., with the average equivalent for smoke of 
25. Thirdly, that it was with the common doors for the combina- 
tions in equal proportions of Welsh and North Country coals obtained 
from store 8°79 lb., with the average equivalent for smoke of 47 ; for 
the combination in equal proportions of Welsh and North Country 
coal from the two Associations, 9°42 lb., with the average equiva- 
lent for smoke of 23; and for the combinations of the Welsh small 
and ordinary North Country coals in equal proportions, received 
from the same sources, and burnt in the short furnaces, respectively 
9°91 lb. and 9°54 lb., with the equivalents for smoke of 10 and 11. 
And, fourthly, that with the perforated doors it was for the combi- 
nation of Welsh and North Country coals in equal proportions re- 
ceived from the two Associations 9°45 lb., with the average equiva- 
lent for smoke of 144. Mr. Miller, therefore, concludes that the 
combinations in equal proportions of Welsh and North Country 
coals, while they produce on the average nearly equal economic 
results, they produce on the average greater rapidity in evapora- 
tion; that is, they on the average evaporate a given quantity of 
water by a given quantity of coal in a less time, and that they, on 
the average, produce the least amount of smoke.—Mining Journal. 


Bower Expiosions.—Mr. Ferrand gave notice for leave to bring 
in a Bill for compensating the families of persons killed by boiler 
explosions through the neglect or default of the owners. 

A Licur Suir ror tae Ariantic.—A project of a novel and im- 
portant character has been for some months past under discussion ; 
and we are informed that a company is now in course of formation, 
with the view to place the proposal in a practical shape. It is in- 
tended to station, filty miles west of Scilly, a ship bearing a floating 
light, containing stores of provisions, and connected by an electric 
cable with the shore. It is considered that thus early news may be 
conveyed, homeward ships may receive their orders while at sea, 
and much suffering, privation, and loss of life be prevented. The 
work is to be carried out by Moore’s patent for an improved method 
of anchoring ships and attaching electric cables. The idea is 
seriously entertained, and, if carried out, might prove of much com- 
mercial value. We should be sorry to pronounce it to be impossible, 
or to throw au obstacle in the way of its accomplishment; but, if 
Moore’s patent can securely moor a vessel amid the wild waves of 
the broad and deep Atlantic, and can secure easy communication at 
all times with passing ships and with the shore, the invention must 
be ranked as one of the most marvellous of the age.— Western 
Morning News. 








THE ARMSTRONG GUN. 

THE following correspondence between Sir W. Armstrong 
and Lord C. Paget has been published. It is not favour- 
able to the Armstrong gun. 


“To Rear-Apmimat Lorp Crarence Paget, &c., ADMIRALTY, 
“8, Great George-street, Westminster, 8, W., March 11. 

“My Lord,—In the 7Jimes of to-day you are reported to have 
spoken in the House of Commons last night respecting the 110 
pounder gun as follows:— 

“« This gun was used during the action at Kagosima. They had 
one on board the flagship, and the report of its performance was 
this—that the vent pieces blew out, and in one case the vent piece 
did what was a great deal worse than blowing out, it jammed. The 
consequence was that the gun was hors de combat for some time, for 
about half-an-hour. But it is stated that its precision and range 
were extraordinary, and likewise that the precision in the bursting 
of its shells was something marvellous. That was the report from 
the flagship.’ 

“ Allow me to call your attention to the fact that, according to the 
reports furnished by Admiral Kuper, which you quote, and which, 
on their arrival, I was permitted to see. 

‘* First, there were five 110-pounders on board the flag-ship, and 
not merely one. 

“Secondly, No vent-piece was blown out from any of these 
guns, nor, indeed, from any 110-pounder on board any ship of the 
squadron. 

“ Thirdly, No vent-piece jammed in any of the guns of the flag- 
ship. 

“Your Lordship proceeds to state, according to the 7imes— 

“*On board the other ships they did not give so good a report. 
They said that the gun did not show very great precision. In fact, 
they condemned the 110-pounder Armstrong.’ 


“ The report from the flagship, freed from the erroneous state- 
ments imported into it, is far from unfavourable. Lt is true that the 
reports from two of the other vessels were not so good as that from 
the flagship. ‘This arose from the fact that on board the Racehorse 
gunboat, commanded by Lieutenant Boxer, it was reported that the 


vent-piece of the 110-pounder jammed, and the preference was ex- 
pressed by that officer for the 68-pounder. There is nothing, I 
believe, in any of the reports to the effect that ‘the gun did not 
show ver yreat precision;’ nor can the reports from the other 
vessels, wi'h the exception, perhaps, of Lieutenant Boxer’s, be said 
to have ‘con iemned ’ the gun. 

“I shall be wbliged by an early reply to this Jetter, as it is impor- 
tant that I shou.d be in a position to correct the mistaken impres- 
sion which your statement will have produced. 

“T have the honour to be, 
“ Your Lordship’s obedient servant, 
“W. G, Anmsrrona,” 
“Admiralty, March, 12. 

“ Dear Sir William Armstrong,—I received your letier late last 
evening. 

“It would not be consistent with Parliamentary usage or with 
my official duty to enter into a written discussion of a reply which 
I have been called upon to make iu the House of Commons relative 
to your guus, but | may remark that the correction of one or two 
verbal inaccuracies might meet most of your objections. 

«Thus, instead of alluding to an individual gan on board the flag- 
ship, I intended to speak of the Armstrong guns as a class, more 
especially of the 110-pounder; and, anxious as | was to do 
justice to a very ingenious invention, which | thought had been 
rather severely attacked, and to bear full testimony to its merits, I 
think I have rather understated than overstated the instances of 
failure. 

“ ] shall be happy to answer any questions that may be put to me 
from my place in the House of Commons, but I would previously 
invite you to come here and to inspect the reports that we have 
received, and to read the Admiralty letter of the lst of December, 
1863, calling the attention of the War Office to the numerous cases 
of failures in the vent-pieces, as shown in the reports from ships 
engaged in the action of Kagosima, and in reports from other ships 
supplied with your guns. “T am yours very faithfully, 

“ Sir William Armstrong, C.B.” “©, Paar, 


“To Rear-ApmimaL Lorp Crarence Paget, &c, 
“ Newcastle-upon-T'yne, March 13. 

“My Lord,—I have to acknowledge the receipt of your letter to 
me, dated yesterday, and to express my regret that your official 
position should preclude you from stating whether or not my ex- 
ceptions to your remarks in the House of Commons, respecting the 
110-pounder gun, were borne out by the facts of the case, 

“In your letter allusion is made ‘ to the numerous cases of failures 
in the vent-pieces, as shown in the reports of ships engaged at 
Kagosima.’ I have already mentioned that those reports were 
referred to me for perusal, aud I am able to say that Th the case of the 
110-pounder guns, to which your Lordship’s stricturés were exclu- 
sively applied, the only recorded instance of a vent-piece failing is 
that of one which had the neck ‘ broken off.” Your Lordship’s state- 
ment that the vent-pieces blew out does not appear to be substantiated 
by those reports, which I trust you will not object to produce should 
they be moved for in the House. 

“T cannot hold myself reeponsible for the continuance of failures 
of old pattern 40-pounder vent-pieces, which I have repeatedly stated 
ought to be withdrawn from the service. The 40-pounder gun in 
its present form is admitted by the highest authorities to be a most 
satisfactory weapon, and its character should not be affected by the 
recognised and now remedied defects of the older vent-pieces used 
at Kagosima. 

‘Your Lordship is aware of the circumstances of haste and 
pressure under which the 110-pounder was produced, and that I 
have never hesitated to admit in evidence before committees that I 
did not consider the vent piece had y *t been rendered perfect in this 
gun, although it had been made quite satisfactory in all the smaller 
oues. It is, however, most undesirable that the public should be 
led from authoritative ‘sources to under estimate the 110-pounders, 
which, in the very report to which your Lordship has alluded, are 
characterised as very valuable shell guns, throwing the most 
destructive projectile now in use. Moreover, it is, perhaps, 
scarcely fair to connect my name so emphatically with the 110-pounder 
breech loader—the least successful of my guns—and to disconnect it 
from my larger muzzle-loaders, such as the 6 and 12 ton guns— 
acknowledged by your Lordship to have given highly satisfactory 
results. 

“ In order to give a publicity to my qualification of your Lord- 
ship's statement equal to that given to the statement itself, I shall 
request to have this correspondence inserted in the Times. 

«| have the honour to be, 
“ Your lordship’s obedient, 
“ W. G. Armsrrona.” 


Tue Tuames Empankment.—On Monday some hundreds of cart- 
loads of earth, sand, and chalk were thrown into the Thames, for 
the purpose of forming a foundation for the Thames Embankment. 
From an early hour in the morning Norfolk-street, Arundel-street, 
and the adjacent streets which run down to the river, were crowded 
with these carts, all of which made their way in due time to the 
bottom of Arundel-street, where they were unloaded. At this spot, 
and away eastward to ‘l'emple-gardens, the works for the embank- 
ment are going on rapidly. In the course of a few days the ship 
Royalist, which was one of those which went out in the search for 
Franklin, but which has of late years served the purpose of a ‘Thames 
Police Station, will have to leave her old quarters at the bottom of 
Norfolk-street and find a position in some other part of the river 
‘The works between Westminster Bridge and Hungerford are going 
on with great rapidity, vast numbers of men being employed day 


; and night in carrying out the plans. 
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Stream Surpsumpine at Conk.—On Tuesday Mr. Robinson, of 
Cork, launched the screw-steamship Bolivian, for the West India 
and Pacific Steamship Company. Her length is 240ft., breadth 30ft. 
depth 25ft. Her tonnage is 1,350 tons register, brig-rigged, and has 
a spar-deck, which gives great height tween decks, rendering the 
saloon large and airy for passengers, of which she will carry about 
forty. She will be fitted with a pair of direct acting engines of 200- 
horse power. 

Triat or A New Gux.—Some experiments took place on Monday 
on the shore at Crosby, near Liverpool, with a large wrought iron 
gun, made by the weed Steel and Iron Company for Mr. Mackay, 
of Liverpool. The trials were of a preliminary nature, intended to 
ascertain the general capabilities of the weapon, and to test the velo- 
city of cylindrical shot of various weights with graduated charges 
of powder. ‘The initial velocity was taken by an electrical apparatus 
designed by Mr. Newman, of the Electric Telegraph Company, and 
somewhat similar to that used at Shoeburyness. ith a projectile 
weighing 100 1b, and a charge of 201b. of powder the initial velo- 
city obtained was 1,508ft. per second. Although the wind blew in 
fitful squalls half a gale across the range, several shots went through 
the targets, which were placed at distances of 1,000 and 1,500 yards. 
The weight of the gun is about nine tons, and the bore is 8-12in. 
diameter. The peculiarity of the system invented by Mr. Mackay 
is that the shot are plain cylinders, and although the gun is rifled 
the projectile has no corresponding adaptation. There is, however, 
a rotation produced quite sufficient to keep the shot true in its 
course, as shown by the holes in the targets, which were the exact 
diameter of the shot. A number of gentlemen interested in gunnery 
were present, and, although somewhat sceptical at first, were ape | 
surprised and pleased with the results obtained. The gun still 
remains on the shore, and it is understood that further experiments 
will shortly be made. 

Travric Recerts.—The traffic receipts on railways in the United 
Kingdom amounted, for the week ending the 5th of March, on 11,169 
miles to £545,776, and for the corresponding week of last year, on 
10,774 miles, to £525,277, showing an increase of 395 miles and of 
£20,499 in the receipts. The gross receipts on the following four- 
teen railways amounted in the aggregate, on 7,730 miles, to £434,972, 
and for the corresponding week of 1863, on 7,546 miles, to 418,369, 
showing an increase of 184 miles and £16,603 in the receipts. 
‘’he increase on the Caledonian amounted to £2,049; on the Great 
Northern to £3,019; on the Great Western to £101; on the Lan- 
cashire and Yorkshire to £3,510 ; on the London and North- Western 
to £4,972; on the Manchester, Sheffield, and Lincolnshire to £1,858; 
on the Midland to £4,193; on the North British to £543; and on 
the North-Eastern to £3,871—total £24,116. But from this must be 
deducted £567, the decrease on the Great Eastern, £514 on the Great 
Seuthern and Western, £1,495 on the London and Brighton, £2,052 
on the London aud South-Western, and £2,885 on the South- 
Hastern, together £7,513, leaving the increase as above, £16,603. 
‘’he goods and mineral traffic on those lines amounted to £200,41, 
and for the corresponding week of 1863 to £237,906, showing an 
increase of £28,035. The receipts for passengers, parcels, &c., 
amounted to £169,031, against £180,463, showing a decrease of 
£11,482. The traffic receipts on 63 other lines amounted, on 3,440 
miles, to £110,804, avd for the corresponding week of last year, on 
3,228 miles to £106,908, showing an increase of 212 miles and of 
£3,896 in the receipts. The total receipts of the past week show an 
increase of £12,207 as compared with those of the preceding week, 
ending the 27th of February, and as compared with the correspond- 
ing week of last year an increase in the trade of the country. 

Boer Exriosion in Srrraurietps.—On Friday afternoon, a few 
minutes before two o'clock, a fearful boiler explosion took place at the 
sawmills and turnery works of Mr. W. Sanders, Slater-etreet, 
Spitalfields, which bas resulted in the death of the brother of the 
proprietor and severe injury to several of the workmen employed. 
‘he premises are situated in the quadrangle formed by Farthing- 
hill, Slater-street, King-street, and Patience-street, and consisted of 
several wooden and brick buildings, the whole of which have been 
levelled to the ground by the force of the explosion. At the time of 
the accident nearly the whole of the men employed were absent at 
their dinner, and it occurred a few minutes later the sacrifice of 
life would no doubt have been fearful. Very little is known of the 
cause of the explosion; the men on the premises at the time can 
give no detinite account of the matter beyond the fact that the ex- 
plosion took place without the slightest warning. ‘I'wo of them— 
George Hall and Thomas Robinson—were lying on the boiler at 
the time, and escaped miraculously with badly scalded heads, chests, 
and legs. Another man named Allen, a working wood turner, who 
rented a lathe and workshop from Mr. Sanders, was blown on to 
the roof of a house. His ankle is broken and he is badly bruised, 
but he is otherwise uninjured. Two others, Spark and King, 
received slighter wounds and bruises. A boy named Roberts, who 
had just entered the workshop with some work to be executed by 
Mr. Sanders, was badly cut about the head. On inquiry yesterday 
after the condition of the unfortunate men it was stated that they 
were going on well, none of their injuries being of a serious cha- 
racter. Immediately after the explosion took place it was found 
that Mr. Robert Sanders was missing, and as he had passed into the 
boiler room a few minutes before, the only conclusion to be arrived 
at was that he was buried among the ruins. The masses of brick- 
work, mortar, woodwork, and machinery were so heaped together 
that it was nearly 2 o'clock on Saturday morning before his body 
was discovered lying underneath the boiler in a frightfully mangled 
condition. The boiler was then jacked up, and the unfortunate 
man’s remains were extricated. An inquest was opened upon them 
in the course of the morning by Mr. Humphreys, the coroner, at the 
Neat’s Tongue Tavern, Pearl-street. After the body had been iden- 
tified the inquest was adjourned until Friday next. The space 
where the mills stood and the houses round present a most extraor- 
dinary appearance, and plainly show the tremendous force of 
the explosion. The boiler, which is about 20ft. long, is of the 
ordinary cylindrical construction, with flat ends and a tubular 
interior, and lay east and west. From the examination of the 

remains of it the internal tube appears to have collapsed, the gases 
generated by the sudden contact of the steam, and the fire forcing 
out nearly the whole of the flat end and three-quarters of the inner 
tube in a westerly direction. The whole of the workshops and 
sheds fell like a pack of cards froin the violence of the blow, bricks, 
mortar, and ironwork being hurled against the backs of the houses 
in Farthing-hill, smashing in the walls, windows, ..nd roofs, and 
giving the row the samara’ of having sustained a severe bom- 
bardment. A piece of iron tubing was blown right cver the roofs 
of those houses into a coalyard beyond, severely injuring a man 
who was at work at the time. Some joists, too, belonging to the 
sheds took a similar direction, and fell perpendicularly on the roof 
of an opposite house, where they may still be seen sticking out 10ft. 
or 12ft. into the air. The houses in Fartbing-hill have been so 
injured that they were condemned as dangerous by the district 
surveyor in the course of Saturday afternoon, and the unfortunate 
occupants were compelled to turn out into the streets. They were 
all poor weavers or toy makers, and many of them will be thrown 
out of work by the destruction of their tools and furniture. The 
houses in King-street and Slater-street are also injured, the damage 
doue being mostly limited to the windows, which are almost with- 
out exception smashed in. The boiler itself was forced back 20ft., 
and was iound pointing upwards and looking like a huge piece ot 
ordnance. The boiler appears to be a very old one, but it is said to 
have been in good condition. The accident has naturally caused 
great excitement in the neighbourhood, and during the whole of 
yesterday the inhabitants of the surrounding houses had an oppor- 
tunity ol retrieving at any rate part of the loss they have sustained 
by the explosion by admitting the curious to a sight of the ruins for 
afew pence, Mr. Sanders will be ruined by the catastrophe. He 
® poor man, who, by dint of twenty years’ hard work, had raised him- 
seif to his late position. A great part of his premises was let out to 


working turners and toy makers, and it is pitiful to see these unfor- 
tunate men’s tools and implements lying in the rubbish. Mr. Robert 
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Tuis invention, by James Whittaker, of Walton-le-Dale, Lanca- 
shire, relates to the cylinders of steam and other motive power 
engines wherein reciprocating pistons are used, and to the arrange- 
ment and mode of working such pistons and their rods, and consists 
in employing two piston rods, one at each end of the cylinder, as 
well as four pistons (A, B, C, and D,) in a cylinder having five port 
holes for the admission of the steam or other motive power, such 
port holes being so arranged as to suit the kind of valves used to 
admit the steam or other motive power. The pistons are coupled 
to the piston rods and to one another in the following manner :— 
To the rod working through one cylinder is coupled piston A, 
which is coupled by means of two or more rods with piston C, 
such rods passing through stuffing boxes in the intermediate 
piston B, which latter is coupled to the end of the opposite piston 
rod, and to the same rod, which passes through a stuffing box in 
piston C, is coupled piston D. The pistons A and C will thus move 
together, and similarly the pistons B and D. The pistons are so 
arranged with reference to each other and to the port holes that 
the steam or other motive power is admitted between pistons A and 
B, between pistons B and pene between pistons C and D, as well 
as at each end of the cylinder. By this arrangement a double 
amount of pressure is obtained from the same steam or other motive 
power employed on its first admission between the pistons, and 
afterwards according to the expansion of the same. Mr. Whittaker 
appears, too, to have erroneously assumed that he thus doubles the 
mechanical power of the steam. The cylinder may be cast in one 
or two parts, according to the length of stroke of the engine. 

Fig. 1. represents a vertical section of an enginecylinder constructed 
and arranged according to one modification of the invention ; Fig. 2 
is a modified arrangement of the same; and Fig. 3 represents trvo 
views of the arrangement of the cranks to be employed in connection 
with the piston rods of the four pistons. Tne arrangement shown 
at Fig. 1 is intended for a compuund engine, the high-pressure 
exhaust steam being re-worked and finally passed into the con- 
denser. 

A is the steam cylinder, provided with top and bottom covers B, B, 
in each of which is formed a stuffing box C, C. The cylinder is 
provided with five steam ports, numbered respectively 1, 2, 3, 4, 5, 
and with two separate sets of slide valves worked by their respective 
valve rods or spindles D, D'. In place of being cast in one entire 
piece the cylinder is composed of three sections or lengths bolted 
together, as shown at a, a, in Fig. 1. EH, F,G, H, are four pistons 
working inside the cylinder; the piston E. is connected in the usual 
manner with the piston rod I, which works through the stuffing box 
C in the cylinder cover. This piston E is coupled by means of the 
subordinate piston rods K, K, with the piston F, the rods K, K, work- 
ing through stuffing boxes 6,5; in the middle section or length of 
the cylinder G is a smaller piston working in a contracted part of 
the cylinder, and coupled by means of the intermediate piston rod L 
with the piston H, a stuffing box c being formed in the centre of the 
piston F for the rod L to work through. M is the main piston rod 
of the piston H, of which rod the piston rod L forms a prolongation 
or continuation. The rod M works, in the usual manner, through a 
stuffing box C in the bottom cylinder cover, as shown. A double 
crank is employed for receiving the motion of the several pistons, 
the piston rod I being connected to one crank and the piston rod M 
to the other crank; and when the pistons are in the positions 
shown in Fig. 1 the two cranks are supposed to be both on 
the dead centre, on diametrically opposite sides of the shaft. 
But in place of arranging the two cranks so that they both come on 


WHITTAKER’S 





ed 


ENGINES. 


ahies UI Seem 
| 


at 
g S ie H > 
mane 
io 
oe Vill tin. 


N 
ssa 


Hy 


% 
g 
Z 
Z| 
3 
4 
Z 


ts 


SS 


ESS 
le 
17 


my, 


AZ 


Hit 
i 


bee. 
a 
CZ 


4 
Z 


\J2= = 
¥ 


kKéa 
Sw 
.% 
Awe 


DX 
aC 


SSN 


SS 


“al 
se 
Seared 


Z. 
Md 
tttt title 


Y/N 

N 
wk Z 
¥ 


Resco LOE 


S Maar 


ie 
Petr 


VMOLELOLOLLLLAELLLEDREE I POOTORPULTELEPEPLI ELLE, 


Wd 


Mit 
You" 
Y 


— AN ———Y 
OT pamtaee, ia Y yor? 
a OY 


The arrangement illustrated at Fig. 2 represents a simple con- 
densing engine. The cylinder A is cast in one piece, and the 
piston rods K, K, in place of working through stuffing boxes fitted 
Into a portion of the cylinder itself, work through stuffing boxes 6, }, 
formed in the piston G. This piston, moreover, is of the same area 
as the rest, as it is subjected to the same pressure of steam, whereas 
in the previously described arrangement it is of considerably smaller 
area, as it is always acted upon by high-pressure steam. ‘The valve 
boxes R, R, R, in Fig. 2, are all in direct communication, through 
suitable branch steam pipes, with the boiler, and the exhaust into 
the condenser takes place through the pipes Q and S. 








Tue Baropa.—The Baroda is the last addition to the Peninsular 
and Oriental Company’s fleet, and was put on the mile, in Stokes 
Bay on Monday last. The ship is 295ft. bon 38ft. beam, and drew 
17ft. 10in. forward, and 18ft. 3in. aft on trial, the displacement being 
2,910 tons, and area of immersed midsection 539 square feet. The 
engines of 400 horse-power, are by Messrs. Humphrys and Ten- 
nent, and are their improved construction and similar to the 
Mooltan’s. They ,made 78 revolutions per minute, and indicated 
2,486 horse-power, driving the ship at an average of 13°816 knots. 
The boilers have 4,800 square feet only of heating surface, and bat 
190 square feet of fire bar. The average pressure of steam was 
27 lb., vacuum, 28in. The screw is four bladed and 16ft. diameter, 
with a variable pitch of from 17ft. to 21ft. The force of the wind 
was 5 to 6. The temperature of the steam 360 deg. 

Guns v. Piates.—On Thursday a trial, which certainly was not 
intended to be one of a very public character, took place at Shoe- 
buryness. The gun, the prowess of which was, on this occasion, 
to be brought to bear upon an iron plate, was the 13:3-in., wrought 
iron, ten-grooved, shunt, rifled Armstrong gun, and the great object 
of the day’s experiments was to test the effect of a highly manutfac- 
tured, hardened, steel, solid, spherical shot, weighing 344} 1b., with 
a charge of 90 lb. of powder, at a range of 200 yards. A gun, 
weighing twenty tons, a missile heavy enough to tax the strength 
of three or four men to bring it to the muzzle, and a cartridge so 
weighty that no “ powder monkey,” however willing, could have 
borne it from the magazine to the gunners. When this gun was 
first fired it will be remembered that the charge then was 70 lb. of 
powder, and the projectile a steel shell weighing 610 Ib., con- 
taining a bursting charge of 241b. ‘The range also differed, being 
1,000 yards, while the target was the Warrior one, of thick- 
nesses of 9-in. teak, faced with 4}in.-armour plates. On 
Thursday the target was aot one which could be compared, in 

int of finish and other particulars, with the elaborate erections 
= which the Admiralty have had to pay so heavily; it might be 
termed a “ makeshift,” as the plate was only 4ft. by 3ft. 5in. It was, 
however, llin. thick. It was reared in front of one of Mr. Fair- 
bairn’s (we believe) old targets, and behind the centre of the plate 
there was a space of 3ft. 5in. in height, and 2ft. in width. The 

late had been carefully manufactured and rolled by Messrs. John 
ous and Co., of the Atlas Works, Sheffield. It was supported by 
two upright oak posts, 12in. square, to which it was secured by strips 
of railway bar iron passing down the front, and sunk some inches 
in the earth. A large lump of old armour plate was thrown on the 


ground immediately before the plate, and two wooden wedges 
were driven in between it and the railway bars, so as to 
tighten the latter, the upper parts of which were carried 


above the 11-in. plate, and fastened to the supports by two 1}-in. 





the dead centre simultaneously, it is preferred to place one crank at 


the other when passing the dead centres. N is the crank which is 
intended to be connected with the piston rod 1, while the crank O, 


piston rod M, suitable cross heads and side rods being employed in 
making these connections. In Fig. 1 steam is being admitted 


— valve boxes R, R. From these valve boxes the exhaust 
igh-pressure steam re-enters the cylinder through the port 4, an 


operates between the pistons F and H, while at the same time 
opposite ends of the cylinder, into the : 
pipe 8, as shown by the severalarrows. At the next stroke high- 
pressure steam enters tie port 2 between the pistons G and F, 


entering the low-pressure valve boxes by the pipes Q, as before, to 





Sanders, who acted as a sort of foreman to his brother, leaves a 
widow and six children wholly destitute, 


( denser. 


a slight angle to the other, as shown in the enlarged detail views at | plates of the Koyal Sovereign are 3in ‘These primitive arrang 
Fig. 3, by which arrangement one crank will always be assisted by | would almost lead us to believe that an easy victory was contem 
| forthe gun. ‘The gun being loaded, the spectators retreated to the bomb- 
| proof projections which have been constructed in order to guard agaivst 
which has a shorter throw than the crank N, is connected with the | accidents. A breathless suspense occurred until the explosion was 

made, 


steam is exhausting from behind the pistons E and H, at the! and its worst against the plate. : ( 
condenser along the | oaken posts were dislodged and shaken into splinters. a 
| velocity of the shot was ascertained to be:—At the muzzle, 1,760) 


and exhausts through the port 1 from between the pistons E and G, | 


re-enter the cylinder through the ports 3 and 5 at the same time 
that the exhaust is taking place through the port 4 into the con- | 


bolts. We may say, en passant, that the iron bolts used to fasten the 
i i gements 


plated 


The shot had struck as near the centre of the plate as pos- 


sible, which it had divided in halves; but so capital was the fibre 


from the high-pressure valve box P through the port 1 between the of the metal, and so well had it been manipulated, that the shot was 
pistons E and G while it is exhausting from between the pistons | hurled back, and lay at a distance o 
Gand F through the port 2 into the pipes leading to the low-| enemy it had attempted to destroy. 

| curious change. 
d| being measured, it was found to be 15:2 by 10in. 


f 14it. Gin., right facing the 
The shot had undergone & 
13-in., but afterwards, on 
It was, however, 
pronounced to be a first-rate shot, and one which had done its best 
The indentation was 4‘9in. The 
The initial 


When fired it was a 


1,680ft. per second. The loss of velo- 
city was, therefore, 80ft. per second at the end of 200 yards. oe 
matter of comparison the initial velocity of 68-pound solid shot fire ; 
with the service charge of 16 Ib. is 1,58Uit. per second, while the — 
velocity of a 100-pound Armstrong shot fred with the reduct 
charge of 101b. is 1,035ft. per second.—Army and Navy Gazette 


per second ; at the 11-in. plate, 
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Tus invention, oy George Sig], of Vienna, has reference more 
particularly to force pumps working under very high pres- 
sures, such as are employed for hydraulic presses, and consists 
in making them of forged metal, and of separate parts fixed toge- 
ther, instead of cast metal, as has been done heretofore. For this 
purpose the pump barrel is made of wrought iron, or for very high 
pean of wrought steel, and the valve chambers are made of the 

nown malleable alloy of copper, zinc, tin, and iron, known as “ stero- 
metal.” The separate parts are fixed together in a perfectly water- 
tight manner, even under the highest possible pressure, by making 
the connections of the valve chambers with the pump barrels fit 
accurately together (the inlet valves being placed on the opposite 
side of the pump barrels to that where the outlet valves are 
situated), and then fixing the parts firmly together by means of 
ene bolts passing right through on either side of the pump 
rel, 


Furthermore, when required, a series of pumps, of gradually 

reasing diameters, is arranged side by side, and each pump is 
provided with a safety valve, loaded to a certain extent, and the 
Weighted levers of such safety valves are cunnected, by means of 
links and levers, to the inlet valves of the pumps, so that, when the 
Preesure rises above the load on the safety valve, the motion im- 
parted to it by its loaded lever causes the latter to raise the inlet 
Valve from its seat, and thus throws the pump out of action. By 
arrangement the safety valves to the different pumps, being 
loaded in inverse ratio to the sectional area of their pistons or 
Plungers, as the pressure increases, the pumps of larger diameter 

| be consecutively thrown out of action. 

Fig. 1 shows an end elevation, partly in section, of a series of 
Pumps of different diameters, arranged for working hydraulic 
Presses; Fig. 2 is a side elevation, purtly in section; Fig. 3 is an 
enlarged sectional plan of the pumps detached; and Fig. 4 is an 
e sectional elevation of the largest pump barrel, with its 
Separate valve chambers fitted thereto. 

A, B, C, are the pump barrels of varying diameters formed of 
Wrought iron or steel, according to the amount of pressure at which 
they are required to work, the plungers a, 6, c, of which pumps are 
worked by cranks or eccentrics a’, hh, c!, driven by a steam engine, 
Dae suitable motive power, in the ordinary manner. D, D', 

» are the inlet valves, and E, E', E", are the outlet valves, the 

mbers d, a!, d'', and e, el, e!!, of which are made of the mallea- 
able alloy of copper, zinc, tin, and iron, known as “ stero-metal,” 
he delivery valve chamber being, by preference, made all in one 
— as shown. It is preferred to prepare the metal for these 

bers by first casting, and then hammering the same in dies to 

uce greater density. The various meeting surfaces of the pump 
and valve chambers are turned and fitted together with great 
‘curacy, so as to render them perfectly water-tight under the greatest 








ible pressure, and suitable packing is introduced at P, P, P. 
hese valve chambers are firmly secured to the pump barrels 
by means of strong bolts F, F, F, F, passing right through 
the body of the delivery valve chambers, and through a strong 
angle iron O, which is thereby made to press the inlet valve 
chambers against the body of the pump, and serves also to fix the 
pump to the framing. G is the delivery channel formed in the 
body of the delivery valve chambers, establishing a communication 
between them, which channel is connected to the cylinder of 
the hydraulic press by means of the pipe H. The inlet valves 
D, D!, D"', communicate with the tank or cistern I by means of the 
suction pipesJ, J', J'', 4, k', k", are studs formed on the safety valves 
K, K', K", which studs, when the pressure in the pumps exceeds 
the load on the safty valves, are forced out against the short arm of 
the weighted levers L, L', L", the long arms of which are thereby 
raised, and, through the intervention of the rods M, M', M", and 
levers N, N', N", lift the inlet valves D, D!, D", by means of the 
rods Q, Q', Q"', passing up the suction pipes J, J', J", and keep 
them open, thus throwing the pumps out of action. By this ar- 
rangement, as the safety valves to the different pumps are loaded in 
inverse ratio to the sectional area of the plungers, it follows that, 
as the pressure in the cylinder of the hydraulic press increases, the 
pump A will first be thrown out of action, and then the pump B, 
and the highest degree of pressure required will be obtained by 
the working of the pump C alone, which, being loaded to the 
highest degree of pressure which it is required to exert in the hy- 
draulic press, will also be thrown out of action as soon as that pres- 
sure has been reached, and thus an overloading of the press will not 
be possible. 


THE SHEFFIELD CATASTROPHE. 
(From the Times.) 

Art midnight on Friday 250 people were sound asleep, or stealing 
an hour from rest for some extra work, in the hamlets and suburbs 
of Sheffield, and in a moment they were at the mercy of a deluge. 
In a few minutes more they were lifeless figures, half-buried in 
mud, crushed under ruin, entangledin wreck, rolling down towards 
the sea, among trees, remains of houses, cattle, and all the spoil of 
cultivated valley or crowded street. It was not a water-spout; it 
was not the bursting of an ancient sluice or sea bank ; it was not 
one of those calamities that have occurred sometimes in Switzer- 





land, when the outlets of great lakes have been accidentally 
clogged, till the accumulated mass gives way at last to the head 
of water above. The terrible catastrophe had been prepared by 
art. It was altogether an artificial performance, and shows what 
magnificent effects can be produced in water as well as fire, 
which is generally selected as the best material for display. 





Clever and enterprising engineers, at a great expenditure of the 
town funds, had prepared a grand surprise. They tell you at 
Chatsworth that every display of the Emperor Fountain is com- 

uted to cost £100. This exhibition has cost at least half a million, 

ut then it has been more terribly effective. By throwing, we can 
hardly call it adam, but a slight screen across some deep valleys 
above the town, they backed up “a world of water,” moro than 
two hundred million cubic feet—that is, more than two million 
tons’ weight of water. Suspended, as it were, in the hills above 
the town, there it hung, as in a vast cistern. One would rather not 
sleep with even a charged shower-bath over one’s bed, but here was 
water enough to float all her Majesty's navy, only waiting, as it 
were, the pull of the trigger, and just held together with a little 
loose rubbish. We have compared the mass to the contents of a 
cistern, but it would have filled a cistern large enough to hold St. 
Paul’s Cathedral, leaving the cross fifty feet under water. All was 
well so long as a little masonry did not crack, and so long as a heap 
of earth was heavy enough, and solid enough, and impervious 
enough, and dry enough to stand the enormous pressure. However, 
there was a crack and aslip, and immediately the whole mass of 
earth fell away, and the waters that were artificially retained on 
the hillside drowned a great part of the town and neighbourhood 
of a great and industrious town. 

Of course we write upon the information we receive, and for the 
honour of British science we do hope and trust that we have been 
greatly and seriously misinformed. In the figures before us we are 
told that the embankment had an average height of 85ft., was only 
40ft. thick, and 300 yards long; and in another place we are told 
that the portion of it which gave way at once was 110 yards long 
by 70ft. deep. Now, if the embankment was built solid with the 
best masonry, it ought to have had at least a thickness of 54ft. at 
the depth of 85ft. below the surface of the reservoir. It ought also 
to have been carried down either to the solid rock or to a great 
depth in the soil, to obviate the chance of being undermined. If, 
however, as is most likely, the embankmen consisted chiefly of clay 
or other soil, then it could not be considered safe unless it were 
much thicker than the above proportion, and most carefully 
puddled. The pressure of water at an average depth of 8dft. 
is &@ power much more tremendous than most of our readers are 
aware of. It is a pressure of near 2} tons upon each square 
foot at the base of the embankment. It is a pressure of 80,000 tons 
against the whole face of the embankment; while the particular 
portion which actually gave way “at ouce” yielded to an explosive 
force of 22,000 tons. This, it appears, is only one of several similar 
reservoirs in the hills above Sheffield, and we may therefore expect 
a recurrence of this disaster, unless more caution has been shown in 
the other instances. This season is likely to try them. Tho 
supply of water is great, and the ground saturated ; so the pressure 
in a reservoir is increased at the very time when the means of re- 
sistance are weakened. As many reservoirs have been constructed 
in other parts of the country, or are on the — of construction, 
and it has been even proposed to intercept and save the flood water 
of the Thames by a lake of many hundred acres above the metro- 
polis, our engineers will do well to take the warning of Sheflield. 

It was lately observed by a scientific authority that there had 
been too many failures of this sort for the credit of British art. Only 
the other day some twenty arches of a suburban viaduct came down 
with a run, and we doubt whether any great railway work has been 
completed in or about the metropolis without some serious downfall. 
In enterprise, competition, economy, and professional ambition, we 
have the provoking c1uses for any amount of catastrophe. We inust 
do such things as nobody did or imagined before; we must do them 
cheaply; if one contractor will not do them for the money another 
will; our architects are bold and original, and have learnt to despise 
the weak ideas and timid counsels of the last generation ; so, no 
doubt, we are layin; the train for some considerable mishaps. If we 
are always runny the risk, the risk will beat us sometimes. The 
race against the elements will not always win. Considering the 
immense works in progress or sonjeatel, not only in the metro- 
polis, but all over England — especially considering how 
many of them concern the very element that has broken loose at 
Sheffield and got the mastery, we trust that there will be the fullest 
inquiry into the causes of this disaster and the construction of the 
Bradfield reservoir. There had, it is said, been ominous reports as 
to the state of the embankment, but the public still confided in its 
massive solidity, not knowing, perhaps, what a mountain of solid 
material was necessary to balance the outward pressure of such a 
fluid mass. The engineers, indeed, seem to have been hardly 
shaken from their security, even by the labourer who ran after them 
to tell them of the crack, which he at least knew the meaning of. 
Of course, they loved their own work, and would believe nothing to 
its discredit. But the public at large cannot afford these senti- 
mental havards, If we are to have the supply of whole rivers 
caught, reserved, and delivered to us at high pressure, we must treat 
this useful servant but bad master with proper respect and attention. 
In spite of art and science the war with the elements will continue 
to the end of the world; and we shall be made to feel the terrible 
presence of nature’s great powers, whether driving with bare poles 
before a hurricane at sea, or sleeping in our beds at home. 


Tue Conreperate Navy.—A Congressional committee has, it 
seems, been investigating the mannerin which Mr, Mallory has con- 
ducted the affairs of the navy department, and some of the facts 
stated are curious enough. he report laments the lack of means 
in the South for constructing a navy, and says :—“ Their operations 
were delayed from want of iron, which the navy department could 
not possibly supply as fast as it wasdemanded. Indeed, neither the 
Government nor the people have been able to meet and satisfy 
the great demands of the army and navy for iron. The navy 
department has, for a long time past, employed agents in many 
parts of the country to gather scrap iron, in cities and on 
plantations, to relieve, in some measure, its necessities. The 
reports from the Secretary of the Navy have not been published, 
from motives of sound policy, and hence the operations of that de- 
partment are not generally known. It is not deemed proper now to 
ublish all the facts which should be presented, in order to give a 
fall knowledgo and just appreciation of the management of the navy 
department. But it is not improper to state that the department has 
erected a powder mill, which supplies all the powder required by our 
navy ; two engine, boiler, and machine shops, and five ordnance 
workshops. It has established eighteen yards for building war 
vessels, and a ropewalk, making all cordage, from a rope-yarn to a 
Yin. cable, and capable of turning out 8,000 per month, 
Of vessels not iron clad, the department has purchased 
and otherwise acquired and converted to war pur- 


SOUR. co cs 6 86 c2 56 80 44 
Has built and completed as war vessels... .. «2 «. lz 
Has partially constructed and destroyed to save from 

the enemy ee 00 08 00 8 ©8 ce ce os 10 
And has now under construction .. «. «. «2 «ws * 9 
Of iron-clad vessels, it has completed, and has now in 

commilesion .. .. «sc «co of 08 ce 6 cf ef oo 38 
Has completed and destroyed, or lost by capture .. .. « 4 
Has in progress of construction and in various stages of 

forwardness °° 20 


It has also one iron-clad floating battery, presented to the Con- 
federate States by the ladies of Georgia; and ove iron-clad ram, 
partially completed, and turned over to the Confederacy by the State 
of Alabama. ‘Taking into consideration the poverty of our means, 
and the formidable naval power and boundless resources of our 
enemy at the beginning of this war, our people have not sufficient 
cause for shame or discouragement in the operations of our navy. 
What has been and is being done to resist the enemy on the waters 
of our rivers and the sea should inspire confidence and excite strong 
hope that our navy will yet prove an efficient and worthy ally of our 
noble army in achieving our independence. It has already won the 
admiration and applause of neutral nations for its gallant and 
glorious achievements. And if it should succeed in getting the war 
vessels completed now in progress of construction, the committee 





believe that our naval triumphs will yet rival the heroic and brilliant 


| achievements of our land forces.” ‘ 








172 


THE ENGINEER. | 








Marcu 18, 1864. 








SOCIETY OF ARTS. 
Wednesday, March 16, 1864. 
ON THE ORGANISATION OF THE CORPS IMPERIAL DES PONTS- 
ET-CHAUSSEES, IN FRANCE, 
By Georce R. Burne, Esg., C.E., F.G.S. 

As England is approaching the time when the services of the 
State are destined to be more or less centralised, it seems to me 
necessary for those who are charged with the superintendence of 
the various offices of the Government to acquaint themselves with 
the principles upon which foreign nations have organised the bodies 
to whom they have entrusted the peculiar duties connected with the 
various branches of the administration. There is, too, a tendency, 
on the part of some of our statesmen of the present day, to praise 
everything that emanates from the French Government, particularly 
with respect to the administration of public works ; and as the Corps 
Imperial des l’onts-et-Chausseées is the most important body that 
the Minister of Public Works employs upon them, it seemed to me 
that it would afford the subject of an evening’s discussion that would 
be fraught with interest to you, were I to relate succinctly that 
which | know with respect to the organisation of that body, aud of 
the education that the members of it are obliged to go through 

The public works of France constitute the object of a separate 
department of the administration of the country, under the control of 
a minister, who is responsible to the Emperor for the manner in 
which he discharges his duties. ‘These consist of the maintenance 
and the perfection of the means of internal communication, both by 
laud and water; the providing for the safety and convenience of the 
traffic with fc n countries, by the docks, river navigation, the 
lighthouses, and beacons of the coast; the works that are under- 
taken for the improvement of agriculture, such as draining and irri- 
the mining operations (by the way, these 
operations are conducted under the superintendence of a special 
body of engineers, called the Ingénieurs des Mines, with respect to 
the organisation of whom I read a paper at the meeting of the 
Royal Cornwall Polytechnic Society, in the month of September 
last); the conditions that are to be observed with regard to the 
exercise of unhealthy and dangerous trades; the working of steam 
engines; the erection and maintenance of the buildings of the State, 
other than those that are comprised within the functions of the other 
ministers; but in many cases the Ingenieurs des Ponts-et-Chaussées 
enter into the service of the State under the different branches of 
the administration, as en service détaché. The Minister of Public 
Works has also to prepare and propose the laws for the regu- 
lation and control of private commerce; for the encourage- 
ment of arts, so far as they are affected by the processes of 
manufacture. Ile has the control of the industrial schools, the 
fund for the superannuation of government employés, the 
savings banks, the joint stock companies, the public health, and 
the superintendence of the service of weights and measures. He 
is also charged with ascertaining the changes in foreign legislation 
on the subjects that are likely to interest French commerce, and it 
is his duty either to publish them, or to send them round to those 
that may be affected by them; according to the regulations that pre- 
vailed some time since, he had the superintendence of the general 
statistics of France, and of the Government stations for breeding 
horses. In the discharge of these duties he is assisted by the 
Ingénieurs de j’onts-et-Chaussces, for all that relates to the services 
that come within their functions; thus there is a Direction of Roads 
and Bridges, that is charged with the servive of the highways, and 
the departmental roads, und with the police of the traffic upon them. 
There is a Direction of Navigation, that is charged with the service 
of the ports and the canals, with the rivers, both navigable and 
floatable, understanding by the latter word such as are capable of 





gation works, We.; 








floating down timber, but are not suited for navigation, either on | 


account of their velocity, or their shallowness, or irreyniar volume ; 
with the police of these rivers, and with the studies for their improve- 
ments, 4 hereis a Direction of Railroads, divided into two sections, 
of which the first undertakes the regulation of the lines and their 
concessions, and the second undertakes the works, and the direction 
of the working of railroads, and the collection of the statistics of 


that means of locomotion, The Minister is assisted by the Ingénieurs | 


des Mives in their department, but they are immediately under the 
orders of the seer¢taire-general of that body ; in the other branches 
of his duties the minister is assisted by a numerous staff of officers 
that relieve him of the care of the details, and allow him to concen- 
trate his attention upon the broad principles involved in the policy 
he himself is disposed to carry into effect. It is probable that in the 
rapidly changing system that now prevails in France, some portion 
of the duties that are above enumerated, as, for instance, the super- 
intendence of the horse-breeding establishments, may be withdrawn 
from the functions of the Minister of Public Works, Agriculture, 
and Commerce; but the list given of the minister's duties was the 





correc. one some time since, aud it contains, at any rate, a correct | 


statement of the duties that the French authorities considered to fall 
within the limits of that officer’s occupation. 

The Administration des Ponts-et-Chaussées, it is thus seen, 
forms ove of the most important branches of the service of the 
Minister of Public Works, and is organised in the most logical 
manner, according to the French point of view, to secure the 
effective discharge of the services entrusted to it. 
creation of this body is rather remote, and it is another illustration 
of the manner in which the Ancien Régime had prepared the way 
for the Revolution. As far back as the time of Henry LV. there ex- 
isted, in fact, a government body of engineers, under the direction of 
the Grand Voyer of the Kingdom, Louis XIV. gradually increased 
the power of these engineers; and in 1722, the Regent instituted 
the Corps des Ponts-et-Chaussées, under its present name, and with 
nearly the same functions that it has at tho present day, for the 
purpose of executing the system of public works that France had 
then determined upon. MM. Trudaive, father and son, were the 
heads of this organization, and they were succeeded by Ll’eronnet, 
in the direction of the Ecole des Ponts-et-Chaussées at any rate, 
about the year 1750; at the same time the local governments of 
Languedoc and Bretagne established their separate bodies of engi- 
neers, on the same footing as that of Paris for the rest of the king- 
dom. In 1791 the Constituent Assembly passed a decree, main- 
taining the organisation of the Ponts-et-Chaussées, but they 


introduced into it the system of management that now prevails, and | 


they only recognised one school for it, viz., thatcf Paris, There 
have been some changes, without importance, sinc? that period, as 
in the years 1804, 1817, 1836, 1839, 1853, 1855; but substantially 
the organization of the administration remains the same as it had 
been settled by the Constituent Assembly. The acts that have 
been referred to only made some alteration in the ministry that they 
were under, and a little difference in the authority of the sous- 
secrétaire d'état that was specially charged with the direction of 
the united bodies of the Ingenieurs des Mines, et des Ponts-et- 
Chaussces. 

rhe minister, then, under the present system, approves the pro- 


jects of the new works submitted to him in the regular course of his | 
business, and those of the great repairs of the roads, bridges, canals, | 


and harbours. He sees to the regularity of the contracts that are 
taken ; he divides the credit allowed by the Legislature; and he pre- 
pares the decrees regulating the position of the engineers from the 
‘lass, observing in all cases the regular system of promotion, 

ss there be some very peculiar circumstances connected with the 
case, ‘Lhe directewr-general has the superintendence of the corre- 
sondence with the préfects of the various departments and the 


engineers; he presides over the meetings of the conseil-general in | 


theabsenceof the minister ; and he prepares all the details of adminis- 
tration that the minister is required to sign. ‘The conseil-general is 
composed of the engineers of every degree that may be present at the 
time in Paris; it is presided over by the minister; in his absence by 
the directeur-general, or by an inspecteur nominated for the purpose 
by the minister. It bas to pronounce upon the projects and plans of 
works, and all the questions relating to construction that may arise, 
upon the questions of accounts, and upon those that concern the 
legal rights of the state, arising out of the property that it has in the 


The date of the | 


works executed; and, finally, it decides the duties that are connected 
with the duties of the engineers that would have to be brought 
before the council of state or the minister; for, in France, no person 
in the employ of the Government can be prosecuted for the acts that 
he may commit in the course of the discharge of his duty, however 
gross they may be, without the permission of the conseil détat, before 
whom the actions that may arise must be tried. 

The whole of France is divided into eighteen districts, each of 
which is under the inspection of an engineer, who receives the title 
of inspecteur-general de 2nde classe; the inspecteurs-generaux de 
1re classe being honorary members, afl without any definite func- 
tions. The inspecteurs are obliged to visit their district every year, 


conseil-general of the state in which they have found everything in 
their district, either with regard to the composition of the staff, the 
manner in which the accounts are kept, or the conditions they may 
observe to prevail in the works, such as the roads, bridges, rivers, 
canals, harbours, railways, factories, ferries, drainage operations, &c. 
This report must be prepared on paper that allows the engineers in 
charge of the various parts of the public service to append their 


transmitted to the conseil, approved and commented upon by the 
inspecteur; the reports of the latter class of officers, however, that 
relate to the staff of engineers, are sent directly to the minister, on 
account of the confidential character of the communications. The 
service of the departments is divided between the ingénieur-en-chef 
de Ire classe and the ingénieur-en-chef de 2nde classe; the inge- 
nieurs-ordinaire de lLre, 2nde, et de 3me classe; and the conducteurs 
faisant functions d’ingénieur ordinaire, or of the various brigades of 
the officers of that rank. The ingénieur de Ire classe is charged 
with the preparation of the projects for the improvement of his 
district ; the demand for, and the opening of, credits; the execution 
of works either by competition or by regie, which means that the 
state employs the workmen and engages the tradesmen to furnish 
materials on its own account; the number of people employed in 
the oflices; the payment of the accounts, and the delivery of the 
certificates and orders upon the treasury; the direction of the law 
proceedings; and the movement of the employés of the office. 
The ingénieur-ordinaire presents to the ingénieur-en-chef the 
accounts of the measurement of the works executed, and the 
various conditions of the reception, and the state of those works; 
he is also charged with the examination of the projects that it may 
be considered advisable to undertake, which are then submitted to 
the ingénieur-en-chef, and by him are transmitted to the ingénieur- 
inspecteur, to be by him co-ordinated with the general projects for 
the whole kingdom. The ingénieurs ordinaires are likewise charge¢ 
with the duty of following the inquiries before the local authorities, 
into the propriety of establishing certain trades in the localities, 
that may give rise to questions de commodo et incommodo, as the 
French style the questions that are connected with the establishment 
of unhealthy trades, and the regulation of the lines of buildings on 
the public roads; the police of the roadways is also within the 
jurisdiction of the ingénieurs-ordinaires, who are obliged to conform 

to the orders they may receive from the higher authorities in these 
| matters, however. It isthe duty of the ingénieurs-ordinaires to see 
that the various contractors execute their engagements with the 
State in the strictest manner, and they must personally superintend 
the measurement of the various accounts they certify; they «are 
assisted in the performance of their various duties by the conduc- 
teurs, who may, on some occasions, be promoted to the fulfilment of 
the oflice of ingénieur-ordinaire; but the rule of the promotion in 
the Corps des Ponts-et-Chaussées is very much opposed, as we shall 
see hereafter, to the irregularity of this movement of the last- 
mentioned body of men; they only are allowed to perform the 
functions of engineer, while they remain conducteurs to the end of 
their lives. 

The ingénieurs des Ponts-et-Chaussées are admitted into that 
body in the following manner, that is never departed from, let the 
candidate for distinction display ever so much knowledge that would 
become useful in the vrofession of a civil engineer. The candidate 
for admission must first of all prove himself capable of going through 
the examination of the Ecole Polytechnique, and, if he support 
that ordeal, he must study in that school for the space of three 
| years, passing through the examinations that the pupils of the 
Ecole are subject to every year. He then, after going through 
another examination, proceeds to the special school of the 
Ponts-et-Chaussees, where he follows a course of education that 
is considered to be such as to qualify him to practise as a civil 
engineer. He has to go through various repetitions and preliminary 
examinations, that in their variety of subjects, and the profundity 
of the scientific information that they require, would sorely puzzle 
the English engineers in the majority of cases; and, finally, at the 
end of three years, the candidate is allowed to pass the final recep- 
tion, and to be classed as an aspirant-ing¢énieur, or an ingénieur de 
3meclasse. The pupils who go through the last examinations with 
perticular distinction are sent abroad to study the peculiarities of 
foreign practice, and when they return their notes are published, for 
the most part, in the “ Annales des Ponts-et-Chaussées.” They are 
then sent with their colleagues to the various places that may be in 
want of an engineer; but their special talent is hardly considered in 
the choice of their pursuit, either in their first nomination or in their 
subsequent promotion, which follows the regular steps, and leaves 
little room for the display of origiual talent of any kind. The con- 
sequence of this organisation of the school is that the young men 
leave it with a vast amount of undigested knowledge that would 
enable them to pass the examinations in the various branches of 
their profession ; but they rarely possess any practical knowledge 
whatever. “They are,” as M. Etex said in his lectures “On the 
| Fine Arts applied to Industry,” “capable of anything and fit for 

nothing ;” and the fact that their promotion in after-hfe depends 

upon the mere principle of their seniority, tends very much to per- 

petuate the sort of feeling which the pupils of the Ecole des Ponts- 
| et-Chaussées have when they leave that institution. This may be 
| said to be a perfect selt-satisfaction with themselves, such as always 
} 











remarks to it; or rather the latter have to make a report that is | 


for the space of three months, and they render an account to the | 








employed to execute are very deficient in monumental 


that characterised the grandeur 


roductions of Hu u, Pi 
Chezy, Lamblardie, De Prony, &c. ‘This i alter alls oe 
that interests the lovers of esthetics, and may for the de 
be set aside, the more especially as the tendercy of everything 
that is happening in England and America is towards the same pred 
of indifference to the effect of the great works entrusted to the 
engineers ; provided the works satisfy the conditions of stabilit 
that are required in them, the public seer contented to set aside thy 
consideration of their beauty in France as well as in England ; hens 
the accusation against the engineers of the Ponts-et-Chaussées, that 
their productions are deficient in taste, must, at any rate, be shared 
by their colleagues in other countries that pretend to as high a state 
of civilisation as —_ 

The engineers, however, after leaving the school, are 
was said, to the place that may be vacant, whatever "the aon - 
the occupation may be there; they are then promoted, as was 


| before said, in the order of their seniority, unless there be some 


very strong grounds for making an exception for or against them, 


| They are expected to observe towards one another the kind of 


respect that is always observed in a military organisation, and to 
exact the same respect from their subordinates ; so that the conduc. 


| teurs are always treated with the same kind of distance with which 





| accompanies the possession of theoretical, as contrasted with prac- | 


| tical, knowledge, and a contempt for all who may not be so well 
acquainted with the class of information that they have been enabled 
| to obtain; and there is this peculiar disadvantage attending the 
| kind of preparation for the future exercise of their profession that 
the young men who leave the Ecole des Ponts-et-Chaussées are 
exposed to, that they are obliged to rely greatly upon the conduc- 
teurs of that body for all that may relate to the practical details of 
the pursuit. 

When the Ecole des Ponts-et-Chaussées was first instituted, in 


appointed director of it, the class of education was more general and 


this was the productions of the first engineers of the Ponts-et- 
Chaussées were characterised by much greater taste than those of 
their successors. It happens in France, and has been observed to 
take place in England, that the new inventions and the new pro- 
that are introduced into the building trade are all 
of a nature to require the knowledge by those who employ them 
of the powers of resistance of materials ; and as architects are seldom 
disposed to study the scientific part of their profession (which would 
| be required in the case of these new processes), it follows that the 
engineers are always consulted when they are to be employed. The 


cesses 








| neers is beginning to be felt in thesupreme ugliness that they give to 
the monuments they are called upon to design; and there 
are serious questions whether it would not be worth while to 
| change the system of education,in order to introduce some principles 
| of taste, such as had marked the productions of the earlier engineers. 
Perhaps this might be effected, it the knowledge of free hand draw- 
ing from the figure were made an essential part of the course of 
examination, and proof were required of the attendance of the 
pupils at courses of lectures in architecture and archwology; but 
this is at any rate certain, that the engineers of the Ponts-et- 
Chaussées invariably spoil the opportunities that are afforded them 
| to erect civil buildings, and that the various bridges that they are 


1747, by M. Trudaine, ou its present footing, and Perronet was | 


more decidedly practical than itis now; and the consequence of | 


A 
juconvenience of the course followed in the education of young engi- | 


an officer would treat a common soldier. There are three kinds of 
service—the service ordinaire, the service extraordinaire, and the 
service détaché. Of these, the service ordinaire comprehends three 
classes—the service general, that includes all the ordinary kinds of 
works that fall within the duties of the Ponts-et-Chaussées : the 
service special, that embraces the direction of the works that are 
separated from the state budget, and are paid for by the depart- 
ments; and the service general, that comprehends the general ad- 
ministration of the body, and the service of the Ecole des Ponts-et- 
Chauss¢es, and of the depot of maps and plans. The service extra- 
ordinaire includes the superintendence of various works that are 
paid for by the state, but do not enter into the ordinary occupations 
of the engineers; such as the service of the lighthouses, the works 
against inundations, the reclamation of the Sologne, &c.; while the 
service détaché comprehends the works that are executed for the de- 
partments of thestate that are not included in the budget of the Minister 
of Public Works; such as the harbours of Brest, Cherbourg, L’Orient, 
Rochefort, Toulon, the colonies, the expeditions to foreign countries, 
Algeria, and the municipal service of Paris, Lyons, and other large 
towns. The salaries paid to the various grades are :—for the in- 
specteurs-generaux de Ire classe, 12,000 francs per annum; of the 
2nde classe, 10,000 francs per annum ; ingénieurs-en-chef de 1re 
class, 6,000 or 5,000 francs per annum ; of the 2nde classe, 4,500 
francs per annum; ingenieurs-ordinaires de lre class, 3,000 francs 
per annum ; ditto of 2nde classe, 2,500 francs per annum; ditto of 
3me classe, 1,800 francs per annum; the pupils of the Ecoles des 
Ponts-et-Chausées receive 1,200 francs per annum, and when they 
are employed on mission they receive 1,800 francs. The engineors 
are, besides their salary, entitled to charge their office expenses, 
which are fixed by the minister; but, with this exception, and the 
exception of some works that the engineers are allowed to under- 
take for the account of the communes, they are strictly limited to the 
appointments allowed them by the Government. I can myself 
vouch for the fact that the engineers, notwithstanding the moderate 
amounts of these salaries, are almost universally pure and honest in 
the noblest degree. ‘They scorn to receive bribes; and the tone of 
morals that prevails amongst them in all that relates to pecuniary 
affairs might serve as a useful lesson to ourselves. ‘This is, perhaps, 
aided by the conviction that they cannot be discharged from their 
functions, or debarred from their promotion, unless under 
very peculiar circumstances of misconduct. They have also a re- 
tiring pension in their old age, and their position in society is about 
the highest in the French administration, from the esteem and 
respect that alwpys attaches to the possession of the class of know- 
ledge that they must attain. The influence of the money-making 
tendency of the age may be detected, perhaps, in some cases, but, 
generally speaking, every one that has had occasion to know the 
ingénieurs des Ponts-et-Chaussées must bear the highest testimony 
to their profound sense of honour and delicacy of feeling. 

One great case of the efficiency of the service of the engineers is, 
however, to be found in the body of conducteurs, or clerks of the 
works, whom they employ, and who are engaged upon the field 
operations, the superintendence of the workmen, the measurement 
of the works done, and the preparation of the drawings that are sent 
out from the engineer’s office. The nomination of these men is 
rather singular, and takes place somewhat after this fashion :—The 
engineer receives a young man into his office, without salary at first, 
and he brings him up to the details of his business; at a certain 
time the men present themselves for examination as conducteurs, and 
they become embrigadés if they can pass that ordeal, which is made 
to embrace the whole range of sciences that are concerned with the 
practice of civil engineering, such as geometry, the theory of 
numbers, logarithms, the drawing of plans, levelling, taking out 
quantities, measuring work, the superintendence of it, and generally 
all that would be required for carrying works into effect. They 
become then conducteurs embrigadés de 4me classe, and they pass 
through the ranks of the third, second, and first classes, in the order 
of their seniority generally ; but they may mount in grade more 
rapidly, in proportion to their merit or their patronage. By the law 
of 30th October, 1850, it was provided that the sixth of the places of 
the engineers should be reserved to the conducteurs that had been 
in the service for the space of ten years, and who could then pass the 
examination that the engineers were subjected to ; but this provision 
has hitherto been perfectly nugatory, for since its promulgation 
there has not been a single promotion from the body of conducteurs. 
The utmost they can aspire to is to be allowed to perform the func- 
tions of a civil engineer, while they retain their old rank. They 
would be regarded as intruders if they forced themselves into 
the society of engineers, as the equals of the latter, by taking advan- 
tage of the letter of the law. ‘The consequence of this state of 
affairs is, that the pupils of the Ecole Polytechnique have practically 
the monopoly of the government employment in the place of the 
Ponts-et-Chaussées, for the conducteurs do not aspire to that title, 
let them be ever so learned, or ever so capable ; and thus the Freach 
Kevolution has perpetuated the inequality of conditions, by giving 
the monopoly of the profession to those that can afford to pay for 
the education that is given in the schools—a strange commentary 
upon the doctrines of equality that the revolution was intended to 
inaugurate, - 

There is a very great inconvenience arising from the strictly 
theoretical style of education that the young engineers are cal 
upon to go through, that consists in the desire the bulk of them 
possess to distinguish themselves by the construction of works of a 
monumental character, without any regard to the conditions of 
economy that would be applicable in the majority of cases. The 
principle of the French law is that the architect is responsible for 
the solidity of the building that he may put up, against any defects 
of construction or erection, for the period of thirty years; and though 
the Ingénieurs des Ponts-et-Chausées do not come under the strict 
application of the law, owing to their not working for a commis- 
sion, yet the tendency of the law is to produce a great degree of 
strength, and a solidity of execution, that may be traced in all the 
works they execute. ‘The administration requires, in addition, that 
no work should fail; the engineer that risks much is looked 
upon as a dangerous and troublesome man. ‘There is every 
inducement, therefore, for the engineer to erect ‘monuments, 


land the character of the works of the Ponts-et-Chaussées 8 
| marked with the grandeur and the magnificence that was 


formerly the distinguishing mark of the Roman engineers; 
but the cheap and expeditious systems that prevail in England an 
America are regarded with dislike aud contempt. One other objec- 
tion may be made to the French system, in the total absence 0 
original feeling that it developes. ‘I'he best subjects, as they . 
them, are obliged every year to travel in foreign countries, and | " 
works that are done in France are generally the ooo of civi 
engineers and the somewhat despised race of architects. 
Ingénieurs des Ponts-et-Chaussées do not attempt to produce any 
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new style—they only seek to construct “monuments” that shall 
last for ever, regardless of cost. The tendency of the body of the 
Ponts-et-Chaussées to this style of work is also, to a great extent, 
assisted by the publication of the journal of the body, that appears 
about six times a year, under the name of the “ Annales des Ponts- 
et-Chaussées,” aud is characterised by the excessive love of theory, 
and the abuse (if I may so much) of mathematical and other scien- 
tific knowledge, that may be reproached to the whole of the present 
school of French engineers. The members of that profession who 
communicate information that is inserted in this journal, are, in fact, 
obliged to treat every subject which they undertake in the most 
abstract manner, as though they constructed or desigued works for 
the sake of resolving problems of science, instead of endeavouring to 
apswer the questions that might arise, with the purpose of con- 
structing the monuments economically ; they cultivate science as the 
end of their labours—they do not look upon it as the means to the 
end. The same observation may be extended to the bulk of French 
scientific works, whether they be brought out by the Ingénieurs des 
Ponts-et-Chaussées or by the ingénieurs civils, for the latter are 
obliged to follow the example set by their rivals, and to employ a 
great amount of science on the’simplest operatious of their pursuit. 
Yet there is a great advantage in thus substituting the indications of 
theory for the rule-of-thumb processes that are still too prevalent here; 
and the contrast that is presented between the French engineering 
journals and the English productions of the same kind, is but little 
to the credit of our scientific and practical men. 

The ultimate consequence of the strict system of promotion that 
prevails in France is, that all that relates to the general direction of 
the public works of that country is obliged to be transacted through 
the body of the Ponts-et-Chaussées ; and the civil engineers are 
there reduced to the rank of conductors of the industrial establish- 
ments, that are still allowed to be free from state control, although 
the civil engineers have proved themselves to be capable of direct- 
ing the railways and the public works, with at least equal 
ability with their more fortunate rivals. The railway seemed, 
for a time, to be destined to form an exception to the general 
body of the work, for Mr. Locke and the English contrac- 
tors were entrusted with the execution of the Paris and Havre 
and the Cherbourg lines ; but it was found that the rela- 
tions between the Minister of Public Works and the company were 
so numerous, and they comprehended so many questions which 
involved the rights of the Ponts-et-Chaussées to interfere with 
the working of the railway, that even upon these lines the 
Government engineers have been employed. Indeed it is 
difficult to imagine any other course being long adopted in 
France ; the whole service of the country is so desperately central- 
ised that the intervention of the State is felt in all things. Thus, 
the body of the Ponts-et-Chaussées, being upon the spot, is neces- 
sarily employed in maying the surveys for the lines of railway, 
roads, and canals, that may be thought necessary; and the organi- 
sation of that body provides it with ample means of carrying out 
the projects that it conceives. It may be that the nation gains in 
the unity of views that is thus produced, and that many cases of 
competing lines may thus be avoided; but this advantage seems to 
me to be dearly purchased, when it is obtained by the annihilation of 
the private enterprise of the whole country, which is the inevitable 
result of the French system. It has been pretended that the esti- 
mates that are prepared by the French engineers are better and 
more trustworthy than those that are made by their Exglish brethren, 
aud that a contractor would be more inclined to risk his fortune on 
the French preliminary surveys and estimates ; but if we set aside 
the greater facilities that the French engineers have for making their 
calculations for the works that they are employed upon, the superior 
correctness of their estimates in works that are at all out of the 
common run may be very much questioned ; and certainly they 
design their works in a manner that English engineers would 
consider to be very extravagant, owing to the traditions that 
prevail in the body of the Ponts-et-Chaussées, who pride them- 
selves rather upon not considering the commercial view of the 
question in their constructions. It is, however, to be observed that 
much of the merit that is thus due to the engineers of the Govern- 
ment is owing to the admirable system upon which their accounts 
are kept; aud the merit of the “ comptabilite” that forms, so much 
and so justly, the boast of the engineers, is, after all, due to the con- 
ducteurs, whom the regulations of the body consign to perpetual 
inferiority. ‘The engineers, in fact, content themselves with the 
duty of organising the manner in which the estimates and the 
definite accounts are to be prepared; they leave all the details to be 
worked out by the conducteurs, who fill the position of the Soodras 
in the “hierarchy” in which their chiefs play the part of the 
Brahmins. There is much more truth than appears at first sight, in 
this comparison with the Indian social arrangement, for the clusses 
that are thus formed in the French body politic are as strictly defined 
as those of India, and there is nearly as much difficulty in passing 
from one rank to another. The distinction between the ingénieurs 
des Ponts-et-Chaussées and the conducteurs is, however, a perma- 
nent and ineffaceable one, that will always be a standing reproach to 
the system that would prevent a man from rising by his own merits 
to the foremost ranks of his profession. 

Yet, although 1 am myself fully aware of the inconveniences of 
the French system of organising the public works of that country; 
though I know the great expense that the nation is put to on 
account of the waut of practical knowledge, and from the deficient 
technical education of the engineers that the Government is obliged 
to employ, from the fact that no man can there rise from the ranks, 
let his merits be ever so great, and from the mania that the system 
fosters for constructing monuments that should last for ever; yet I 
have seen such confusion and such waste occasioned by the 
system that prevails in England, especially in the appoint- 
ment of Government officials in similar matters, that I should 
be almost inclined to prefer the French system of the Ponts-et- 
Chaussées to the ignorance and incompetence that prevail here in 
Government offices. The engineers of the Ponts-et-Chaussées are 
thoroughly acquainted with the subjects they have to pronounce 
upon, aud they all feel as though the reputation of their body were 
eutrusted to their safe keeping; while in England the nomination 
of the engineers of the Government is entirely regulated by favour 
and caprice. Fortunately, the influence of the authorities that are 
appointed by the State is very small in England, for we still retain 
so much of the independence of habits and modes of thought that 
are the essential characteristics of local self-government, that the 
engineers named by the Government can do little; but if the cireum- 
8‘ances should change, and if the influence of the central Government 
should be increased, it must become a serious question with us, 
whether the organisation of the Ponts-et-Chaussées, that does not 
admit the nomination or the advancement of the favourites of 
the minister of the day, may not be the best that can be devised 


m the interest of the ratepayer. In a highly centralised 
Government, like that of France, the organisation of the 
onts-et-Chaussées no doubt produces excellent results. 


It would be out of place here, as long as we retain our self-depend- 
ence and that love of true equality, that enables any man to rise 
according to his own merits; but it is the best system that has yet 
been thought of for securing the talent of the men and the inde- 
pendence of their judgment from the theories or the passions of the 
moment, There are several details in the organisation of the service 
Which might easily be altered (as, for instance, the fact that the 
engineers are only responsible for the acts that they may do in the 
discharge of their duty to the Conseil d'Etat (and the fact that the 
Conducteurs cannot rise to the superior ranks of the profession), 
but, with these exceptions, there seems to be no reason why some- 
thing like the organisation of the Ponts-et-Chaus¢es should not 
answer very well with the gradual tendency to the development of 
centralisation that is so manifestly gaining ground amongst our- 
Selves. It would secure for the public at least the services of 
educated engineers, and put a stop to the curious nominations that 
Wwe have sometimes witnessed in our public offices ; added to which 
advantage would be the incidental one of raising the tone of the 
Profession in matters connected with their own emoluments, which 
Scent events have shown to be very low in England. Perhaps 








there is something that is opposed to the English notions 
of government in the existence of a body 
officials, who are not in any way liable to the influence of the 
ministers of the day, either for their nomination or for their 
advancement, and there may be danger in thus creating a body 
that should have the control of the funds of the nation to the 
exclusion of the rest of their profession, and to the perpetual inter- 
ference with the ingenuity of the great body of the public; but this 
is counterbalanced by the advantage of the absence of the 
influence of the minister. There is, of course, the disadvan- 
tage of having to do with a board of theoretical men, who are likely 
to insist upon the observance of the strict scientific conditions that 
they conceive to regulate their pursuit, as was the case with the 
Ingénieurs des Ponts-et-Chaussées in the matter of the rate of the 
inclines for railways, which they for a long time insisted should be 
made with an inclination of 1 in 200, when the English engineers 
had proved that they might be executed at 1 in 60 without incon- 
venience. This is a drawback that will always attend an organised 
body of such a nature ; but must be set against it the advantage 
that this body procures in controlling the action of the Government 
in the details of the practical application of the science. The 
minister is, indeed, quite powerless in cases which strictly belong to 
the carrying out of works that may be ordered ; the Ingénieurs des 
Ponts-et-Chaussées alone can regulate the manner in which they are 
to be executed. The fact that the Ministry of Public Works is a 
political appointment, and therefore is subject to the caprice of the 
Parliamentary Government, throws a great power into the hands of 
the Ponts-et-Chaussées, who are always in possession of the in- 
fluence which they may derive from their position as distributors of 
Government patronage, and as executing the works that the State 
may, through their advice, undertake, and this they have shown 
that they know how to use for securing their independence. 

It is desirable here to mention that the course adopted in the execu- 
tion of public works in France is for the Minister of Public Works 
to submit to the Legislature a project of law for their establishment, 
if they are of a nature to require a concession from the State, or to 
give rise to a large advance of public funds, or if they should 
require the application of the law of expropriation; in other cases, 
they may be the subject of simple ordinances, as in the case of 
municipal or departmental works. The projects for all of these 
undertakings must be accompanied by drawings, specifications, and 
estimates, which must be approved by the conseil that is specifi- 
cally concerned in their execution, and they give rise to the pro- 
duction of a mass of papers and reports that are produced for them, 
and which are themselves perfectly bewildering. The worst of this 
method of entrusting the public works to the care of the state is 
that there is no security that they shall be finished if once begun, 
provided that the State be in want of funds, or it should have been 
found advisable to appropriate them to other uses, This last con- 
tingency has, it may be observed, already happened in several re- 
markable cases. For instance, the breakwater of Cherbourg, which 
cost the total sum of £2,400,000, had been mounted by the simple 
interest of the money during the time that it was in hand to the 
sum of £8,400,000. The cost of the canals had been just tripled by 
the interest that had accumulated upon the sums invested in them 
before they were inaugurated throughout their length. Besides this 
there is always the danger and difficulty of the works being exe- 
cuted in an official manner, that gives rise to the inconvenience of 
reports and reference to the various offices of the State, in case there 
should be any reason to change any of the details of the system 
that may have been agreed upon at the first conception of the 
scheme. All the questions must be decided in the Conseil des 
Ponts-et-Chaussées of Paris, and, setting aside for the moment the 
ahsence of local control that must thence ensue, there must be a 
tendency in that body to impose their own style of work and their 
own modes of thought. In the cases of the works that are conceded 
to large public companies it might be supposed that the admiuistra- 
tions of the latter would have sufficient power and influence to 
reduce the interference of the body of the Ponts-et-Chaussées to 
their legitimate bounds, but in all the concessious bitherto given 
tiere is left so wide a margin for the action of this body that they 
are practically all-powerful. The works are to be executed to their 
satisfaction, and they have a control over the workmen, the materials 
employed, and the manner in which the work is executed, so that 
they can stop the companies at any stage of their progress. Hitherto 
the force of public opinion has kept the engineers within the bounds 
of what may be considered their duty. It remains to be seen what 
will be the effect of this system when it is applied to a country fully 
accustomed to centralisation, and debarred from the control of a free 
press, such as France is at the present day. The tendency of what 
is now passing in that country is to introduce the control of the 
engineers independently of the ministers of the day; to establish 
the system of the monopoiy of classes that is perpetuated by the 
necessity for the pupils passing through the Ecole Polytechnique ; 
and by the exclusion of the conducteurs and the civil engineers, to 
conceutrate the money and the patronage of the State entirely in the 
hands of the engineers of the Ponts-de-Chaussées. I think this 
must eventually prove to be a wrong policy, though it certainly 
tends to raise the character and position of the engineers, and that 
France will, sooner or later, find herself, in this respect, in the 
trammels of a system of castes that will effectually destroy all 
originality of thought and action. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





SPECIFICATIONS OF PATENTS AND PATENT AGENTS, 
Sm,—The recent judgment in Foxwell v. Bostock and Others 
reads an important lesson to patentees directly on the folly of going 
into Court on a bad specifieation, and indirectly on the imprudence 
of trusting for any purpose to a defective document. 

And there is nothing strange and unlooked for in the judgment. 
It is founded on principles of construction that are quite familiar to 
competent patent agents. There is no reason, therefore, to doubt 
that it will form a precedent for future judgments. So that patentees 
may take it as an indisputable fact that, for the future, iaaccurate 
specifications will be found to be more detrimental to their interests 
than they have hitherto been considered. 

These documents are likely to be construed with a greater con- 
centration of attention by the Court than they have been, the great 
evil of looseness of construction being now more fully appreciated. 

gut there is nothing in all this to lead to the supposition that 
patentees will not be treated fairly. An honest and accurate speci- 
fication will be construed as favourably as the nature of the case will 
admit of. The only difference is that dishonesty and inaccuracy in 
specifications will be exposed, and the patents resting on them will 
be declared void with greater certainty than formerly. 

This altered state of things, however, indicates the necessity of 
employing competent patent agents to prepare the specifications. 
And in order to assist patentees in their choice of suitable agents it 
may be advisable to offer a few remarks on the duties of patent 
agents with reference to the preparation of specifications. 

As regards the provisional specification, the duty of the agent 
consists in determining what is the nature of the invention intended 
to be protected by patent, and accurately stating it. 

Now there is occasionally much more thought to be bestowed on 
the preparation of this document than is duly realised by the 
patentees. If they did rightly estimate the value of good advice in 
the matter, they would not for a moment entertain the idea of going 
to any agent but one of proved competency. 

An ostensible saving of a small sum in agency would not appear 
worthy of consideration in comparison with the risk of having the 
nature of the invention wrongly characterised and the patent in 
danger of being declared void in consequence. 

Tbe art in drawing a good provisional specification does not lie so 
much in power of expression as in that of correct apprehension, 


that is composed of" 








which is the result of training and experience. A competent agent 
feels that the principal part of his work is done when he has arrived 
at a clear conception in his own mind of the nature of the invention 
to be specified. After that he has no difficulty in giving accurate 
expression to his idea. 

Then, as regards the complete specification, the judgment of the 
agent is required in order to determine what details may be safely 
included, and what claim is admissible, so as to preserve the required 
conformity with the provisional specification. 

In one instance, about two years ago, a patentee who acted as his 
own agent, and prepared both his own specifications, was surprised 
when the day of trial came to find himself unhesitatingly nonsuited 
by the Court because his complete specification did aot contain any 
description of that which he stated in argument to be the principal 
feature in his invention. He had provided for it in his provisional 
specification, but omitted it in his complete, and was astonished to 
find that the latter was regarded as the specification of his patent. 
Here was an instance of failure through ignorance of the required 
conformity between the two documents. A competent agent would 
not have made a mistake of this kind. He would not have failed to 
describe and claim the principal feature of the invention in the com- 
plete or final document. 

But this seems to suggest a point on which it is desirable to say a 
few words. Some patentees, unfortunately, seem to think there is 
safety in obscurity in specifications, and accordingly they prepare a 
kind of logical puzzle on which the mind of the Court is to be 
exercised. This is entirely a mistaken policy, and has done much 
to excite opposition to patents in the minds of judges and others, who 
regard the practice as a breach of good faith and a public incon- 
venience. 1 believe the too frequent adoption of this unworthy and 
injudicious practice accounts for much of the opposition to patents 
which at this time is said to be on the increase, 

Instead of safety there is danger in adopting such a course, and 
there is really no necessity for it. An invention that is sufficiently 
matured to be patented can always be made clear to the minds of 
persons conversant with the subject; and it is true policy to make it 
so. Some words of my own in my work on specifications, published 
seventeen years ago, may be quoted as applicable, with additional 


force, to the circumstances of the present day :—“1t matters 
not what temporary reason may suggest itself to the mind 
of « patentee for darkening the real facts, as plain but 


competent persons would understand them; the strong abiding 
reasons wre in favour of as much clearness as is practicable. The 
Court will not be satisfied with a mere glimpse of the thing, to be 
gathered as a possible, but by no means a necessary, inference. 
They must have, if not a distinct enunéiation in terms of that which 
alone is claimed, notwithstanding other matters are described, at 
least statements from which such may be conclusively inforred,” 

And a piece of advice is given in the following terms :—* Accu- 
rately realise the true subject matter as it stands distinguished from 
what preceded it, and state it in terms as little involved as possible ; 
let its true character be evident to the plainest understanding, con- 
versant with the matter to which it relates. If this be the aim of a 
patentee, and it be steadily pursued, his specification is likely to 
stand him in good stead in the day of trial, because if the Court have 
reason to conclude that he has thus acted, they will construe his 
language favourably.” To this it may be added that truth and 
clearness of statement form the best shield against the shafts of 
over-refinement and sophistry. 

Wituiam Spence, Assoc, Inst. C.E, 
50, Chancery-lane, W.C., 
16th March, 1864. 


PERMANENT WAY.—STEEL RAILS. 


One of the first and most important charges against revenue is 
that for the maintenance and renewal of way. The way, or road, 
is the foundation of everything else on a railway, It must be well 
kept, and regularly ballasted up ; the sleepers must be in good con- 
dition, and the rails sound and firmly held in their places in the 
chairs; for an uneven line, a decayed sleeper, a broken rail, or an 
imperfect chair, might at any moment involve a company in the 
most serious consequences. specially is it necessary to have the 
road kept in the most perfect condition where the speeds maintained 
are high. Hence the constant repairs, renewals, and relays of rails, 
chairs, and sleepers ; and hence, also, the heavy item of expense on 
this account which is to be found in the hal{-yearly statements of 
every railway company. For, although engineers speak of th 
Permanent Way, itis really in anything but a “ permanent” condi- 
tion. It is in a state of constant change and renovation; rapid in 
proportion to the weight and speed of the engines and carrying 
stock, and to the number of trains which the way has to bear. 

Here is a brief epitome of the charges for maintenance and 
renewal of some of the principal companies whose reports are before 
us : 








. Cc te | Miles | Last Averaze |r 
Names of Companies, |maintained. past Vom. per Mile.| in Debt. 
| | | 

London and North-Western 1,225 | £131,729 | £108 _ 
Great Northern .. .. o« 415 85,049 | 205 _- 
OS” eee eee 641 } 87,69 | 136 - 
London and Brighton .. .. 230 26,5385 | 116 £57,211 
London and South-Western 508 | 75,471 148 _- 
South Eastern... .. .. os] 279 | 62,478 190 - 
Great Eastern... .. .. 664 | 93,478 | 140 86,992 
North Eastern .. co 1,095 95,047 87 | - 
Lancashire and Yorkshire 402 j 90,149 224 _ 
Caledonian v . «6 oe! 45 | 48,293 197 | _- 
Glasgow and South-Western | 198 } 86,332 183 } 19,684 
North Staffordshire .. 254 14,951 6&9 77,930 
Bristol and Exeter... .. «. 121 17,214 142 - 


It will be observed tnat the average cost of maintaining and re- 
newing lines varies considerably with different companies. In the 
case of a first-class main passenger line, such as the Great Northern, 
the road must be kept in the most perfect state, and expenses are 
high in proportion. Even the coal trains on the Great Northern 
must necessarily be run at high speeds, which involves a serious 
addition to the tear and wear of the road. The heavy merchandise 
traffic of the Lancashire and Yorkshire line also involves very heavy 
repairs, the cost of which in the last half year seems to have been 
excessive ; but that company adopts the sound plan of charging the 
repairs done during the half-year to the revenue of the half-year, 
thus avoiding the temptations of a suspense account. The Great 
Eastern Company, having been drawn into the establishment ot a 
Permanent Way Fund, which got into debt £86,992, adopted the 
decided course, at the last half-yearly meeting, of charging the 
whole to capital, and thereby getting rid of the difficulty. It will 
be observed, from the above table, that the lowest average expendi- 
ture per mile is on the North Eastern Railway, a large proportion 
of their mileage consisting of coal lines, on hich the traffic is run 
at comparatively low speeds. The North Staffordshire maintenance 
is exceptionally low; but that the road is nevertheless “ main- 
tained” appears from the Permanent Way Fund, which owes to 
revenue as much as £77,930. 

The cost of maintaining a line is thus by no means uniform. It 
depends mainly on the number of trains run over it, the weight of 
the engines and vehicles of which the trains consist, and the speed 
at which those trains are run. Hence the heavy expenditure on all 
main and express lines, involving a constant necessity for repairs 
and renewals. The wear and tear of rails, points, and crossings, 
and of all the materials of which “permanent way” consists, is 
especially great at important stations, where the rails are rapidly 
worn by the skidding of the wheels along them when the brake is 
applied. The surface iron soon becomes laminated by the enormous 
weight of the heavy engines constantly rolling and grinding over 
it, and the tear and wear is consequently excessive. in many cases 
the rails at stations require to be renewed after the lapse of little 
more than a year, whereas, if laid down upon a branch where the 
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SOUL’S MODE OF EXPELLING REFUSE FROM SHIPS BELOW THE WATER LINE. 
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traffic is comparatively small, they 
fourteen years or more. 

Hence the demand which has of late arisen amongst railway com- | 
panies for some material that shall stand the tear and wear of rail- | 
way work of the severest kind better than any ordinary iron can do: | 
It is found that steel is the only metal capable of fulfilling the, 
requirements of a first-class rail. ‘The experiments made by the} 
London and North-Western Company at Crewe, Rugby, Stafford, | 
and Camden Town, have proved very satisfactory. At Camden, in | 
May, 1862, two miles of single line were laid down at a point where | 
there is a great deal of shunting—one mile being laid with steel | 
rails, the other with ordinary iron rails. ‘The work done by the re- 
spective miles of steel and iron was equal, so that it is easy to com- 
pare the results. ‘They are very striking and conclusive. The steel 
rails, which have not yet been turned, are at present working 
against the tenth face of iron rails; nor do the steel rails look as if 
they would require turning for some time to come. ‘The same 
results have followed the experiments made at other stations. The 
steel rails have everywhere stood the severest tests in the way of 
heavy work, and are still serviceable, while the iron rails working 
against them have been worn to pieces over and over again. At 
Crewe the two 35-ft. steel rails, exhibited in Mr, Bessemer’s case at 
Kensington in 1862, have been put into the road, and are still good, 
while several sets of the ordinary iron rails have been worn out and 
renewed. Mr. Ramsbottom is even of opinion that, after all their 
heavy work, the Bessemer steel rails may be fit for showing at the 
Exhibition of 1872. In fine, so uniformly favourable have been the 
results of all trials made with steel as against iron—whether in the 
form of rails, tyres, or axles—that the London and North-Western 
Company have come to the conclusion of themselves erecting works 
for the manufacture of railway steel. The directors have, with this 
object, obtained powers from the proprietors to expend £54,000 at 
Crewe, where they expect to be able to turn out 10,000 tons of steel 
per annum. 

Although steel costs £15 15s., as against iron at £8 or £9, if the 
steel outlasts the iron more than ten times, as is above shown to be 
the case, the economy of their proceeding is obvious at a glance.— 
Railway News. 


may remain serviceable for 


SOUL’S MODE OF EXPELLING REFUSE, &c., 
FROM SHIPS BELOW THE WATER LINE. 


Tue nature of the principle, the application of which in various 
forms constitutes this invention, by AL A. Soul, of 8, Leadenhall- 
street, consists in the depositing any material or matte: to be dis- 

sed of under unequal pressure of water, air, gas, or ovher agents, 
into a barrel or receptacle, which barrel or receptacle, b means of 
the mechanism to be hereinafter described, can be put alternately 
into operation by means of the aforesaid unequal pressures, so that 
communication with the greater pressure being cut off, the matter 
can be placed under the ordinary lower pressure in the receptacle 
or barrel, which, upon being hermetically closed by a lid or cover, is 
put into communication with the greater pressure by opening a valve, 
sluice, or other partition, whereupon the aforesaid matter is ejected 
or falls into the fluid or gas of greater pressure by means of pneu- 
matic or any other elastic fluid pressure externally applied. 

The first of these improvements has for its object the getting rid 
of the ashes, clinkers, and other refuse of the furnaces of a steam 
yom | without the necessity of hoisting them out of the stoke hole, 
and consists in attaching to the bottom or any other convenient 
part of the ship’s hold in the vicinity of the furnaces and sufficiently 
celow the water line a water-tight tube, barrel, or channel, or re- 
ceptacle provided with two suitable covers or any number of valves, 
one of them opening towards or within the stoke hole for the reception 
of the substances required to be got rid of, and another or external 
valve is for the purpose of opening the external communication 
through which the matters to be rejected are passed out of the ship. 
At the same time the aforesaid receptacle is to be supplied with suit- 
able pressure, as, by example, air forced in by means of a pneumatic 
pump worked by the steam engine or otherwise, which air or other 
pressure depresses the water and allows the substances deposited 
within the receptacle to fall by their own weight into the sea so soon 
as the external valve is opened. Thus by opening and shutting the 





FIG.14. 


SE 





valves alternately, and the intervention of the air or other pressure 
at proper times between the valves, the expulsion of the contents 
of the submarine receptacle or apparatus may be easily and safely 
effected. 

The second of these improvements has for its object the appli- 
cation of the aforesaid submarine receptacle or apparatus to the 
discharging of the contents of sinks and waterclosets when such 
sinks and waterclosets are fixed below the water level in any part 
of the ship. In this case, in addition to the pneumatic pump or other 
air-forcing apparatus, a packing of gum elastic, india-rubber, gutta 
percha, or other similar substance, is used. 

The third of these improvements consists in the adaptation of the 
aforesaid or similar submarine or submerged apparatus acting on the 
same principle for the purpose of firing ordnance below the water 
level. In this case, besides the submarine receptacle already 
described, a smaller receptacle, tube, or gun case is used, in which 
the gun to be fired is to be placed, together with a rod to be worked 
through a stuffing box in the cover of the case, by which the gun 
can be pushed forward towards the port hole, aud when neces- 
sary may be returned again by the same means. The interior of 
the gun case is made very little larger in diameter than the breech 
of the gun, and the small space about the breech of the gun causes 
it to cushion upon the water, by which means the too rapid recoil 
of the gun is prevented. 

The fourth of these improvements is in the application of the 
aforesaid invention to the firing of ordnance in a submarine fort 
built into the side of a hill at the narrow entrance of a harbour. 
The piece to be fired by some one on the shore or side of the hill 
having at his command a galvanic battery in connection with the 
guns of the fort, in order that he may see the object to be fired at in 
passing the fort, which could not be done from the interior. 

Figs. 1, 2, 3, 4, 5, represent the ash apparatus, in which a, a, is 
the barrel or receptacle in which the ashes, clinkers, or other refuse 
matter to be disposed of are to be placed; b is the pipe or tube 
through which the pneumatic or other pressure is communicated to 
the receptacle a, a, and the valve box d; dshows the valve box with 
the valve c ; the former is shown of a D-shape in order that the valve 
may hang down flat against its side, thereby offering no obstacle to 
the ashes passing through the valve box into the sea ; e isan exter- 
nal lever attached to the valve spindles so that the valve may 
be always under the control of an attendant; / is the cover 
constituting the communication between the ash barrel or receptacle 
and the hold of the ship; the lid fis hermetically closed by means 
of the cross bar g and the screwA. In order to insure a water- 
tight fit of this lid or cover it is proposed to interpose between the 
joint faces a ring é of inudia-rubber or other material of a similar 
nature. The illustration shows the manner in which the cover or lid 
is hinged to the barrel, by means of which its opening can be effected 
without detachment. In order to prevent large pieces of clinker or 
other stuff from getting into the valve passages c and choking them, 
it is proposed to fit the barrel a with a funnel-shaped strainer 4, 
the passage through which is somewhat smaller in diameter than the 
valve passage. This strainer can be omitted at discretion. To pro- 
vide against casualties with regard to the blocking up of the valve 
passage, there is attached to the apparatus a clearing rod, by means 
of which the passage can be perfectly cleared. At mis showna kind 
of fingers which open when the clearing rod 2 to which they 
are attached is drawn back, and close when it is pushed forward, 
thereby greatly facilitating the clearing operation. The pneumatic 
pressure may be supplied either by a pump or other apparatus 
worked either by hand or by connection with the engines of the 
vessel, and communicating by the tube 6 to the ash apparatus, when 
the stop valve n will be opened, thereby establishing the communi- 
cation of the pneumatic or other pressure with the interior of the 
barrel. 

The mode of operating and action of the apparatus is as fol- 
| lows:—The pressure supplied to the apparatus being sufficient to 
overcome the pressure of the water upon the bottom of tue ship, it 
descends below the valve c, then close the air valve by the valve 
spindle n, then close the valve c by the lever e, turn to the left the 
wheel / until the cover / is raised clear from the top edge of the 
barrel or receptacle a, swing the cover f open; fill the lone a with 
ashes, replace the cover, turn the wheel & to the right hand until 
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the cover is firmly set to its place ; next open the air valve by the 
valve spindle n, thus the pressure becomes equal in the barrel «, 
and its contents by their own gravity opening the valve c, fail 
through into the sea, the lighter particles that would otherwise float 
being forced by the pressure into the sea. 

Fig. 6 shows the application of the invention to a ship’s sink or 
watercloset. a is the vessel or receptacle of first deposit ; 6 the 
lid or cover, which can be closed hermetically by the clasp e¢ ; 
d is the valve, communicating with the secondary vessel e (under 
higher pressure), which secondary vessel is in direct communication 
with the sea, ‘he valve d is opened by a lever, attached exter- 
nally to the spindle 7; and kept closed by the counter-weight g. 
h, h, are packing rings, to insure a water-tight closing of the cover 
and valves; 4, 4, are the openings communicating with the pneu- 
matic apparatus. 

Figs. 7, 8, 9, 10, 11, 12, 18, show the application of the invention 
to the firing of guns under water; Figs. 9, 10, 11, 12, 13, show the 
arrangements ot this application more in detail. Fig. 9 shows a gun 
in a position ready for tiring ; Fig. 10, a gun withdrawn by the rod 
aand the hook 6 passing through the lid of the firing tube c, so that 
the sluice or port d, shutting off communication with the water, can 
be closed. The rod a may be made hollow and attached to the 
breech of the gun. A common fuse may be put into communication 
with the charge, and the gun fired thereby. Fig. 11 shows a 
gun in a position ready for loading in the loading trough e, 
the cover or lid c being opened ; / is a set screen for setting the gun 
in its proper position, from which, however, it will recoil when 
fired, on account of the gun being made slightly conical or taper. 
In order to prevent a violent recoil of the gun, the breech nearly 
fills out the firing tube g, by means of which the water will have to 
be forced through the space so left by the recoil of the gun, thereby 
obviating any violence or shock. In order to prevent the guu 
running too far out of the port, the tiring tube is provided with a 
shoulder, as shown at #. & shows the communication of the firing 
tube gy with the tube &, through which the water is forced by means 
of pneumatic or other pressure after the firing or withdrawal of the 
gun, and after closiug the purt or sluice d; although not shown in 
the detail diagrams the tube & is provided with a cock to shut off 
communication with the same, while the gun is being loaded. The 
pbeumatic tube may be attached to the firing cylinder g at any 
convenient place. lig. 12 shows a transverse section of the firimg 
cylinder g ; at mis shown a groove or slot cut in the collar of the 
gun, and working into a corresponding rib attached to the sides 
or bottom of the firing tube g in order to prevent the turning ol 
the gun; Fig. 13 showsa trausverse section of the firing trough. 
The mode of firing the guns under water is as follows:—Atter the 
gun is charged in the loading trough e¢, it is projected into the firing 
cylinder, upon which the cover e¢ is closed, which 1s 
done in the manner as hereinbefore described with respect 
to the ash apparatus; the sluice or port d is then opened, and 
the gun put into its proper position, and set therein by the set 
screw f. The gun can then be fired by means of an electric 
battery or other contrivance. Upon the gun having been fired and 
recoiled the sluice or port d is closed, the cock of the tube & is 
opened, and communication with the apparatus supplying the pres- 
sure being thus established the water is expelled through the 
tube k; the cock is then closed, and the lid or cover c opened, and 
the gun drawn into the loading trough to be recharged. Fig. 7 shows 
the application of the invention tor the purpose of firng _ wed 
under water from a ship. At A is shown a gun in the loading 
trough ready for loading, at B a gun in the firing tube ready for 
firing, at C in such a position as to throw shell from under water 
into a town or fort. 


Fig. 14 shows the application of the invention to the feeding of . 
cupola or melting furnace, of which the hot gases are appropriate 
to other useful purposes, such, for example, as the heating of steam 
boilers; Fig. 15 shows the application of the same principle to the 
feeding of gas retorts. In both these figures a, a, }s the first 
receptacle for the charging material ; b, 5, the valve communicating 
with the furnace or the retort ; c, c, is the external cover shutung 
off communication when the charged material is ejected or let fall 
into the furnace or retort, 
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TO CORRESPONDENTS. 


NOTICE.—It will be necessary that all advertisements for 
our next number should reach our office on Thursday 
next before seven o'clock, as Friday will be a closed 


day. 

Notice.—A SPECIAL Epition of THE ENGINEER ts 

- . ~* 
published for FoREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 
+," Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

A. B.—We cannot help you. 

B. J.—Get Truran on vron, 

F. C. D.—Try @ law booksellers. 

F. R H.—The same thing has been often proposed. 

Ww W. (Derby) — We cannot advise you in such matters. 

F Your calculation appears to have been correctly made. 

Youne ENGINEER. — We know of none. Get Bourne on the Steam Engine. 

Inpus.— We belicve the oldest engineers in the service receive lss. 6d. per day. 

J. H.—After you have deined what a centre is we will tell you whether it can 


A WoRKING ENGINEER.— You can best dispose of such an improvement by ad- 
rertising it. 

BP. Wo The strength calculated in the ordinary manner has been ofien 
proved by experiment. ; ; ' 

V. F.—Because the weight of the column of water is equal to that of the atmo- 
sphere upon the same given area. : : / 

H. D.—We ave not aware that the peculiar form of chimney top has any 


use, Jt isa matter of taste, We cannot assist you on the other point, 





THE ABERAMAN BO!LER EXPLOSION. 
(To the Editor of the Engineer.) 

sir,—In your report of the evidence given by me, at the inquest relating 
to the recent boiler explosion at Aberaman, I observe several errors which, 
if allowed to pass unnoticed, will probably mislead some of your readers. 
] shall, therefore, as briefly as possible, point out those of chief import- 

oe. 
we first, it may be observed that, in reply to a question of the coroner, 
Istated that I had formerly been chief-engineer of the Association for the 
Prevention of Steam Boiler Explosions, not that I am so now, as would 
appear from the report. : : 

in reference to the strength of the boilers I said—‘ I should not have 
considered them safe at 20 Ib. pressure.” And again—* The corrosion 
which had taken place in these boilers is of very common occurrence, but 
may be prevented by the daily introduction of common soda, to neutralise 

> acid.” 
a further—‘‘ I do not think, at the time of the explosion, the pressure 
could have exceeded 40 Ib.” ss 

Again, in answer to the coroner, I replied—*‘ There is a possibility of 
decomposing water, and produciug hydrogen gas, if the plates are red-hot ; 
but there could not have been gas in this boiler, because I am satisfied there 
was sufficient water.” 

It will be seen that there is a material difference between the above and 
what is reported to have been said. 

Rozert B. Lonerivex, Chief-Engineer of the 
Steam Boiler Assurance Company. 
Manchester, March 14th, 1864. 
MEETINGS; NEXT WEEK. 


IxstiruTiION OF CiviL ENoinreks.—Tuesday, March 22nd, at S p.m. 


Discussion upon Mr. Phipp’s paper “ On the Resistance to Bodies passing 
through Water.” 

SocieTy ov ENGINEERS.—Monday, at seven o’clock, Continuation of the 
discussion on Mr. Wilson’s paper ‘‘ On the Manufacture of Gas.” 


Society oF ARTs.—No Meeting. 

RoyaL Unirep SERVICE InstiTUTION, Whitehall-yard. Evening meeting, 
Monday, at 8.30 p.m.,W. L. Maclean, Esq., M D., Deputy Inspector-General, 
Professor of Military Medicine, Army Medical School. “ On the influence of 
the present Knapsack and Accoutrements on the Health of the Infantry 
Soldier.” Richard Domenichetti, Esq., M.D., Surgeon, 75th Regiment, 
“ On Sickness Charts, illustrating Diseases, &c., of the Army.” 
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THE BRADFIELD RESERVOIR. 


How little is yet known of the construction of the great 
dam which failed so disastrously a week ago near Sheffield 
is shown by the fact that the daily papers are describing it 
as 8dft. high and 40ft. thick, leaving it to be understood 
that this was the greatest thickness at the point where the 
greatest pressure was exerted. It will, perhaps, come out 
in the approaching official inquiry that the thickness of the 
dam at the base was much nearer 400 than 40ft., and there 
is not much doubt that the thickness will be shown to be 
equal to what is commonly required by the formulx by 
which engineers are now accustomed to regulate their prac- 
tice. But whatever may have been the form and dimen- 
Sions of the great embankment at Bradfield, it fell almost 
without a moment’s warning, and its insufficiency, there- 
fore, needs no further proof. Its fall, coupled with that of 
the failure of the Holmfirth reservoir, the Middle 
Level Sluice, and that of the Marshland Smeeth Sluice, 
show that the practice of civil engineering is far from what 
It sho.ld be. We sometimes look back upon the fall of 
Edwards’ bridge at Pont-y-pridd, or that of the first two 
lighthouses on the Eddystone, as incidents, merely, of a 
period when the art of the engineer was hardly under- 
stood, at least in England. But our modern failures 
of engineering structures are far more disastrous than 
were those of Winstanley or Edwards. ‘That such a catas- 
tropheas that which happened the other night near Sheffield 
should have ever taken place is enough to cause every 
member of our profession to hang his head with shame. 
No one will for one moment pretend that it was not wholly 
Preventible, There are many reservoir embankments larger 

n that at Bradfield, and one occurs to us which has 
ag for nearly two centuries. This is the great dam of 
“e Feriol on the Languedoc Canal, or Canal du Midi, in 
he South of France. Erected in 1667, it is 107ft. 

igh, 394ft. thick at the base, and nearly half a mile 
ong. Yet it is not the mere thickness of this dam which 
kept it erect for so long. It does not owe its present 

















existence so much to its ment with a formula as to 
the soundness of its constitution ; or, in other words, to 
its impervious character. Wherever earth is permeable by 
water, it becomes amenable, as a semi-fluid, to that law of 
gravitation whereby every semi-fluid finds its own level. 

‘hus a dam of clean sand, had it been a mile in thickness, 
could not have supported a head of water, and just so far 
as any earthen dam, of whatever construction, permits the 
entrance of water, so far does it approach the condition of 
a sand bank. It is easy enough to obtain a formula 
now-a-days, for almost anything within the scope of 
engineering. And if a formula gives so many feet 
in height and so many feet in thickness for an em- 
bankment, and the result be embodied in a con- 
tract, any clerk of works may see that the contractor 
fulfils the stipulation. The real difficulty is in knowing 
the hidden nature of the materials in which we work, and 
how far work which, when done, is to be covered for ever 
from sight, is well done. In this respect we probably enjoy 
no advantages over those who reared the walls of Babylon, 
or who executed the aqueducts of Rome. We cannot, in 
dealing with the grosser materials of construction, make 
sure of better workmanship than, if indeed it be as good 
as, that which prevailed three thousand years ago. 

We believe that the profession has given far too little 
attention to the question of workmanship, and too much to 
formule and the like. It will not do to throw the respon- 
sibility of the workmanship wholly upon the contractor. 
Bind him as we may it is rightly the business of the engi- 
neer, who is commonly awarded the chief credit for 
whatever he may have designed and supervised, to see that 
its execution is really sound. He should either so design 
his works, or, if that be the more difficult task, so attend 
to their execution, that failure shall be impossible. It is 
this which distinguishes the engineering of the great 
masters from that which smacks of the closet or the con- 
tractor’s office. 

Another point is suggested in connection with this Brad- 
field catastrophe. There will, we have no doubt, be some 
difficulty in learning the entire details of the structure of 
the dam, the work expended in making the bottom, the 
amount and character of the footings, the thickness and 
depth of puddling, &c. Exactly such questions as these 
came up and could not be satisfactorily answered in the 
case of the failure of the Middle Level Sluice. It would, 
therefore, save a world of doubt and misdirection 
in the case of future failures, were complete accounts 
and specifications of important public works lodged, 
at the time of their completion, in some public 
office appointed for the purpose, and where, too, they 
could at any time be exhibited upon authority. Of perhaps 
every important bridge over the Thames there are full ex- 
isting records, but nothing of the sort can be found in the 
eases of nine-tenths of all the public works scattered 
throughout the kingdom. In the present instance of the 
Bradfield dam, it will, we have no doubt, be found a 
difficult task to recover the information upon which the 
question of original care or negligence in construction 
will really turn. 

That the forthcoming investigation will be of the most 
searching character there can be no doubt. It may, pos- 
sibly—although we hardly expect it—fix the blame of this 
lamentable failure upon the shoulders of some one. It is 
more likely that it will show, merely, that an imperfect 
system was, and still is, pursued in the construction of such 
works, a system which hasacquired the weight of authority 
and in a strict adherence to which, however faulty the 
system may be, there is perfect impunity. It is a system, 
we fear, of office and contractor’s engineering, which in the 
vast extension of public works, has, to a great extent, 
taken the place of that painstaking and conscientious super- 
vision which distinguished the practice of Brindley, Telford, 
the elder Rennie, and George Stephenson. To engineers 
as a body this fact, if it be one, will be most unaccept- 
able. et it is but right to deal frankly with the 
question, and to know how far engineers themselves, 
by their haste, over-confidence, and desire to carry out 
great works at a minimum cost are contributing, even now, 
towards a repetition of these great and disastrous engineer- 
ing failures. It is a most laudable ambition to effect the 
greatest result for the least money, so long as every 
requisite of an engineering work is fulfilled, but it is upon 
this very point where engineers are likely to go astray. 
The temper and habits of thought of men differ so much 
that what one may think dangerous, another will pro- 
nounce perfectly safe. ‘There are many who delight in 
sailing close to the wind, in scaling dizzy heights, or in 
other exhibitions of hardihood. One man considers that a 
bridge should have a strength at least ten times in excess 
of the greatest load it may ever have to bear; another is 
satisfied with six times, another with four, many with three 
times, and here and there is found an engineer who is 
content with a breaking strength only a little more than 
twice greater than the maximum load. The same latitude 
which prevails in this respect extends also to the habits of 
judging work. A foundation, or a puddle wall, or an em- 
bankment which one engineer would pronounce dangerous, 
another will pass as perfectly safe. ‘here is, with many, 
a blind faith in their profession or craft, amounting to a 
belief that they cannot, while following the old track, 
possibly commit a mistake. Such catastrophes, at least, 





as that which has just taken place should dispel such a 
delusion wherever it exists. 


THE LATE MR, RICHARD ROBERTS. 


ONE of the most gifted inventors and skilful mechanical 
engineers who, within the last half century, have added so | 
much to the wealth not only of England but of the whole | 
civilised world, has just passed away, at the ripe age of | 
seventy-five. It is not too much to say that the inventions 
of Richard Roberts rank in value with those of Arkwright, | 
while for exquisite ingenuity, his self-acting spinning mule | 
—still worked, in many cases, in,almost the form in which it 
was first introduced to quell the Staleybridge riots—sur- 
passes any description of mechanism known in modern 
manufactures. It is now just fifty years since Mr. Roberts, 





thena young pattern maker and turner from Denbighshire, | deserves. It was a scale beam with 100 equal divisions in 


came to London and obtained employment at Messrs. 
Maudslay’s. After a brief stay here he went to Manchester 
to commence business upon his own account. In 1817 he 
made his first planing machine, still preserved in the 
Museum of Patents, South Kensington. This was of a 
construction which long prevailed, and with the exception 
that the table was worked by a chain it did not differ 
greatly from the planing machines now in use. An 
attempt has been lately made to fix the credit of this 
invention upon others, but so far, we think, the 
case is wholly in favour of Mr. Roberts. He also 
introduced the back gears into the slide lathe and one 
of his lathes, made by himself and bearing the date of 1817, 
and the shears of which were planed in his own workshop, 
is still in use at the Gorton Foundry, Manchester. He 
soon after produced the slotting machine, and the wheel 
cutting engine, inventions which, even by themselves, have 
produced results of great importance. So excellent was 
Mr. Roberts’ workmanship and so remarkable was his 
ingenuity, that Mr. Thomas Sharp offered him a partner- 
ship, which he accepted about 1823, and the Atlas Works, 
of Sharp, Roberts, and Co. (stillcontinued by alimited lis- 
bility company under the style of Sharp, Stewart, and Co., 
Limited) went at once into operation. Oneof Mr. Roberts’ first 
works here, was the production of the self-acting mule. 
There were formidable strikes among thespinners at Staley- 
bridge and Ashton-under-Lyne, and at length some of the 
masters came to Mr. Sharp requesting him to induce Mr. 
Roberts to direct his inventive powers to the production of 
a spinning mule which should require only attendance for 
piecing the broken ends. Something had been already 
attempted in this direction, but without success, and Mr. 
Roberts was, moreover, ignorant of what had been done. 
Indeed, he was not well acquainted with the common hand 
mule, and found it necessary to have one set up in his 
works, and to have its action explained to him by a working 
spinner. He was not long in devising means, which, to a 
great extent, rendered the mule self-acting, and he prepared 
to make the new machines upon an extensive scale. The 
master spinners who had invoked the invention had not, 
however, really thought of working it commercially, but 
wished only to hold it, in terrorem, over the heads of their 
workpeople. Mr. Roberts did go so far, however, towards 
mule making as, in 1825, to form exact templates for every 
part, and he made also the male and female standard 
gauges, which, having since become an article of sale by 
another engineer, are now known under his name instead 
of Mr. Roberts’ The system of templates and gauges 
formed a great addition to the resources of mechanical en- 
gineering. Without them it would be impossible to make, 
as is now done, millions of counterparts of the smallest 
details of the Enfield rifle, nor could any extensive 
manufacture of machinery requiring the constant repetition 
of like parts be satisfactorily conducted without the aid of 
the improvement in question. It was not one demanding 
ingenuity, but it would have never been made and adopted 
by one lacking in refined mechanical talent. 

It was not until 1830 that, by the addition of the wind- 
ing-on quadrant, and other improvements, Mr. Roberts 
practically perfected the self-acting mule, making it the 
* iron man,” recognised by Emerson as a power in English 
life. The mule has been simplified in later times ; but 
there arealarge number still — practically upon the same 
_ as those constructed by Mr. Roberts in 1830. 

lis own mules, of that period, have spun, each, 1,440 
threads, of an evenness and fineness to which neither hand 
spun nor throstle yarn could approach, and this was 
effected with no more than the attendance of a child, to 
piece the ends occasionally broken by irregularities in the 
roving. Many millions of ene mule spindles are 
now at work, not only in Lancashire, but in every civilised 
— abroad, and the commercial value of the invention 
is incalculable. 

In 1832 Mr. Roberts turned his attention to the loco- 
motive engine, and in that year he patented, and 
described with the utmost clearness the rationale 
of variable expansive gear. This was the separate expansion 
valve working upon a plate at the back of the main valve 
box, the expansion valve having a motion variable at will 
from the foot plate of the engine. The means employed for 
varying the motion were the curved arm and sliding block 
afterwards employed, the regulating lever having as it 
now has a notched sector with a Folt to hold it in any 
desired position. The valves which Mr. Roberts proposed 
to employ were wrought iron cylinders, which, although 
based upon a good principle did not act well in practice on 
account of their sticking when hot. The variable expan- 
sion gear was, however, equally applicable to any other 
form of slide valve. Mr. Roberts commenced making locomo- 
tives in 1833, and in 1834 he placed one upon the Liverpool 
and Manchester and three upon the Dublin and Kings- 
town Railway. These had the multitubular boiler, but the 
cylinders were vertical, the piston rods working through 
cross heads, side rods, and bell cranks, as in Braith- 
waite and Ericsson’s engines. These engines had 
also the wrought iron cylindrical valves and solid cast iron 
pistons. Mr. Roberts did not continue this arrangement 
long, but, in 1836 or earlier, commenced the construction 
of locomotives of the then prevalent plan. He improved, 
however, upon the prevalent workmanship, and gave a 
character to the English railway engine which it still 
retains. Nearly 1,500 locomotives, we may add, have been 


| constructed at the works where he completed his first 


engine thirty years ago. ‘ 
esides other machines Mr. Roberts paid much attention 
to the construction of large clocks. Mr. Dent, at one time, 
desired Mr. Roberts to make for him all his larger clocks, 
with the exception of the escapements, but this reservation 
Mr. Roberts could not accept. The style and general con- 
struction of Mr. Dent’s turret clocks are now nearly the 
same as those formerly made by Mr. Roberts, and whose 
practice in this department is still perpetuated by one of 
his old workmen, Mr. Bailey, now of the Albion Clock 
Works, Manchester. 
A minor invention of Mr. Roberts’ is that of the alloy 
balance, not now employed to anything like the extent it 
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its whole length and having a movable fulcrum. If an 
alloy of 9 copper to 1 tin was required (the exact propor- 
tions being of much greater consequence than the precise 
quantity of the compound), the fulcrum was placed at the 
90th division, and copper was placed in the nearer scale 
pan to about the quantity thought necessary. It only 
remained then to exactly balance the distant scale pan by 
the addition of tin. 

In 1843, on the death of his partner, Mr. Sharp, Mr. 
Roberts established new works of his own, and these he 
carried on until 1852, since when, and nearly down to the 
time of his death, he had practised as a consulting engi- 
neer in London. It was while carrying on the Globe 
Works that Mr. Roberts devised and made the Jacquard 
punching machine, employed with so much advantage 
upon the ~~ of the Britannia tubular bridge. This 
invention, like many others in his case, was made to order, 
or, rather, after a little consideration of the request of the 
contractors, who desired to have such a machine for their 
work. The friction windlass is another of his inventions 
of great merit. 

In 1852 Mr. Roberts designed and widely published his 
plans for the construction of steam vessels of great size, 
although, wisely, not upon the scale of the Great Eastern. 
‘These vessels were to have double keels and twin screws 
worked by independent engines. They had the floor 
extended through to the bow, giving the U cross section 
instead of the V form of all other vessels. Mr. Roberts 
explained his plans at the meeting, in 1853, of 
the British Association at Hull, and he urged 
them upon the Admiralty. In 1855 he submitted them, 
in person, to the Emperor of the French, and received 
from him an autograph letter expressing his interest in 
Mr. Roberts’ designs. The U form of cross section at the 
bow has, it appears, been already adopted by the French 
navy, and it is now regarded by our own authorities as an 
important improvement in navalarchitecture. Ofthe twin 
screw principle, not long since condemned by some of the 
highest authorities, it is enough to add that its success has 
been demonstrated beyond all chance of cavil or doubt. 

Mr. Roberts was of that class of gifted men whose loss 
is a national one, even if it be not distinctly felt as such. 
Nearly every year of his manhood was signalised by some 
useful discovery, and even within a few hours of his death 
his mind was pursuing its wonted track of invention. It 
is by no means certain that, even at his ripeage, he would 
not have achieved further good had he been spared a little 
longer. It had been intended by his friends to present him 
with a liberal testimonial in consideration of the great 
services which he had rendered to engineering and manu- 
factures. A considerable sum had been subscribed when the 
intelligence came that he was gone. ‘Those who wished 
to show him this honour will be disposed, we trust, to 
divert what had been intended for him to his daughter, but 
for whose constant attention and self-sacrifice he must 
have passed away much sooner. Without entering into 
details, it is right to say here that her case well deserves 
the attention of the committee who had sought to do 
honour to her father, 

= SSS 


Foretan ano Coronian Jorrinas.—The Calcutta correspondent of 
the Manchester Guardian says:—“ So unequivocal from the first 
was the success of the Agricultural Exhibition, and so numerous 
were the crowds who had assembled in Calcutta to witness it, that 
it was admitted on all hands that the grounds should be kept open 
for a second week. ‘here was the more reason, for this, because 
the machinery annexe was not completed when the Exhibition 
opened ; in fact, it was not until the end of the week that the whole 
of it was in working order; and, as this was to the natives the 
most instructive, as well as the most attractive, of all the depart- 
ments, it was much to be desired that it should be open to them a 
little longer ; so that, although the live stock was removed at the 
time originally appointed, the grounds were kept open for another 
week for the sake of the show of produce and machinery; and, as 
the admission for every day was fixed at the trifling sum of four 
aunas, the attendance of natives during this week was very large. 
On the last day, Saturday, 30th January, no charge was made for 
admission, and the grounds were thronged with people who had come 
to take a last look at the show and witness the closing ceremony.” 
—The British Columbia and Vancouver Island Investment Com- 
pany has been introduced by the General Credit and Finance 
Company, who invite subscriptions to a capital of £500,000 in £25 
shares. ‘The first issue, however, is limited to £250,000, in 10,000 
shares, and it is not expected that more than £5 per share will be 
cilled up. The object is to apply to these thriving colonies the 
practice of lending on real estate or other substantial securities, 
which have proved so advantageous in the cases of Canada and 
Australia. The company will, besides using its own capital, borrow 
on its debentures, and lend the money out again at a higher rate of 
interest, the difference representing a large profit, when it is stated 
that the ordinary rates now charged in these colonies is from 
12 to 16 per cent. per annum.—The Queensland Times states that it 
has received from Mr. Surveyor Thompson a specimen of coal 
obtained from Laidley Creek. Mr. Thompson states that there are 
indications of extensive beds of this valuable mineral in the 
neighbourhood. ‘I'he coal resembles anthracite i Diustre and hard 
ness, and breaks with a slight conchoidal fracture. 

Tus Weisn Coat anv Inon Trapes.— The Colliery Guardian 
states that at Newport there is a crisis approachin ¢ in reference to 
the wages question. Mr. Crawshay Bailey, M.P., in consequence of 
the agitation among the men iu his employ, and the irregularity 
with which they work, has given one month's notice to all hands, 
and he declares that he will blow out all his furnaces rather than be 
subjected to the annoyances of the last few weeks. The forgemen 
are still out at Blaenavon, but all the other hands have refused work 
on the masters’ terms. The downward tendency in the iron trade 
continues, and contracts can now be entered into at fully 5s. to 
7s. 6d. per ton lower than six weeks ago. Both house and steam 
coal merchants are full of orders. The way in which the colliers 
work, and the interference of the “Union” as to the quantity of 
coal raised by each man, are matters of grave complaint, 
aud there is no doubt that these things seriously interfere with 
the supply. Quotations are well maintained, especially for 
steam coal; and coal is in excellent request at remunerating 
prices. At Swansea there has been a somewhat slack inquiry for 
general descriptions of iron as compared with that which existed 
some six weeks or two months back, but the various works are fully 
employed, and there is no fear of prices giving way for some time 
to come. ‘T'wo or three large consignments have latterly been made 
for the American States, and a better demand has sprung up for 
foreign exportation, the Spanish markets requiring new supplies. 
‘The workmen, fortunately, appear more settled and more content 
with the recent advances which have been made them. Steam coal 
continues exceedingly scarce, consequent upon the irregularity of 
the colliers in the Aberdare and Merthyr valleys. ‘The traffic returns 
of the Vale of Neath Railway (communicating with Swansea and 
the Aberdare and Merthyr coal districts), show an increase of 
nearly £500 over the corresponding woek of 1863. 
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Grants of Provisional Protection for Six Months. 
2774. ALEXANDER Prince, Trafalgar-square, Charing-cross, London, “ Im- 
provements in sewing machines.”—Petition recorded 7th November, 


1863. 

2845. Epwarp THomMas Hucues, Chavcery-lane, ‘London, “ Improvements 
in apparatus and parts of sewing hines.”—A tion from 
Jean Louis Thenen, La Chapelle, St. Denis, Seine, France.—Petition 
recorded 14th November, 1863. 

2916. Ernst Pezoup, Greek-street, Soho, London, “ An improved pipe- 
stick.” — Petition recorded 20th November, 1863. 

3138. Joun CHARLES WiLson, Cannon-street, London, *‘ Improvements in 
machinery for unhusking rice and other seeds.”—Petition recorded 12th 
December, 1863. 

67. WILLIAM Epwarp GEpGR, Strand, London, “‘ An 
improved lace-making hi tion from Jaques Bar- 
rier. Rue du Faubourg St. Martin, Paris.—Petition recorded 11th January, 





Wellington-street, 
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1864, 

160. NicoLAS JOSEPH LE Brun, Rue Terre Neuve, Brussels, Belgium, “‘ A 
new or improved safety apparatus for arresting the fall of cages or plat- 
forms used in mine shafts, should their suspending rope or chain break.” 
— Petition recorded 21st January, 1864. 

280. Joux Hawkins, Walsall, Staffordshire, and CHARLES HAWKINS, Selly 
Oak, Worcestershire, ‘‘ Improvements in the manufacture of gas for 
illumination and other purposes, and in apparatus connected with the 
same.”—Petition recorded 2nd February, 1864. 

871. WiLLt1AM Epwarp Gepex, Wellington-street, Strand, London, ‘‘ An 
improved fire-arm and projectile.”—A communication from Eugene 
Moreau, Faubourg St. Martin, Paris.—Petition recorded 12th February, 
1864. 

386. ANDREW STEINMETZ, Leicester, ‘Improvements in intensifying the 
light of horizontal gas burners, and furnishing the same with globes.”— 
Petition recorded 15th February, 1864. 

399. FREDERICK CHARLES PuiLie Hormanxn, Wilmington-square, London, 
** Improvements in machines for crushing hard substances for washing 
ores and minerals, and for separating earth and earthy matter from solid 
substances.”— Petition recorded 16th February, 1864. 

404. Francois Testuz, South-street, Finsbury, London, ‘‘ An improved 
brake, applicable to locomotives, railway, and other vehicles.” 

406, EpwarD Moore, Tewkesbury, Gloucestershire, *‘ Improvements in the 
manufacture of surgical bandages.” 

407. Henry ALFRED Jowett, Sawley, Derbyshire, “ Improvements in 
securing or fixing rails for the construction of the permanent way of 
railways.” 

408. Hexri NEWMANE, Hortulau-villas, Shrewsbury, Shropshire, “ A new 
medicinal compound pill for diseases of the liver.”—Petitions recorded 
17th February, 1864. 

415. JuLes Ropert HorrmMan, Cranbourne-street, Leicester-square, 
London, “ Improved apparatus to release instantly any vehicle when the 
horses run away.” 

416. CuaRLes FigLp, Talbot-terrace, Clarendon-road, Notting-hill, Mid- 
dlesex, ‘‘ An improved method of manufacturing ladies’ stays.” 

417. EmiLeé WaTTEKU, Vulcan Works, Middlesborough-on-Tees, Yorkshire, 
“Improvements in machinery for making railway spikes, rivets, bolt- 
blanks, and other similar articles.”— A communication from Charles Ryan, 
Hamilton, Canada West. 

418, LAURENT STANISLAS NAUDIN, Rue de la Savonnerie, Rouen, France, 
“Improvements in the preparation and composition of a substance for 
soldering silver or other metals,” 

419. Joun Travis, Luzley Brook, Royton, Lancashire, ‘‘ An improved me- 
thod of preventing and curing corrosion and preserving the metal in 
steam boilers, steam generators, and fuel economisers.” 

420. Robert CuHAKkLES RANSOME, Ropert JAMES RaANSOME, and JAMES 
Epwakb Ransome, Ipswich, Suffolk, ‘‘ Improvements in the manufacture 
of beams, mould boards, and shares of ploughs.” 

421. AuausTUS APPpLEGARTH, Dartford, Kent, ‘* Improvements in printing 
machines,” 

422. James Wricut Hakoup, Albion-place, Upper Kennington-lane, 
Vauxhall, Surrey, ‘* Improvements in apparatus for stretching or altering 
hats,” 

423. WILLIAM HICcKLING, Nottingham, “ Improvements in bobbin net and 
twist lace machines.” 

424. FRANCOIS MARIE AUBERT DE TREGOMAIN, Stamford-street, Surrey, 
“Improvements in rendering firewood and other materials more com- 
bustible and also impervious to air and moisture.” 

425. Euuis Burrerwortu, Calder-cottage, near Rochdale, Lancashire, ‘‘ Im- 
provements in gins for ginning cotton.” 

426. Joun BraLe JubE, Wateringbury, near Maidstone, Kent, ‘‘ Improve- 
ments in cask-cleansing machines or apparatus.”’ 

427. James WALTER Browse, New York, U.S., ‘ Improved means for ex- 
cluding dust, wind, and moisture from windows, doors, and other parts 
of buildings.” — Petitions recorded 18th February, 1864. 

429. Epwarp JAMES LKONARD, Stainsby-road, Poplar, Middlesex, ‘ An 
improved apparatus for raising, lowering, or hauling weights, and 
for loading, discharging, or steering ships, and other like purposes.” 

430. George Harpesty Jonnson, New York, U.S., “A new method of 
constructing lighthouse towers, shot towers, chimneys, blast furnaces, 
cupola furnaces, juits, , and col » grain buildings, 
buildings for storing crude and refined oils.” 

431. Joun JAMES CHIDLEY, Glaskin-street, Hackney, London, ‘An im- 
proved method of stoppering or rendering air-tight bottles and jars.” 

432. FREDERIC JOHN ARNOLD, Adam’s-court, Old Broad-street, London, 
** Improvements in apparatus for producing and burning combustibie 
gases for heating and lighting purposes,”—A communication from Thomas 
Arnold, New York, U.S. 

433, THEOPHILUS JACKSON, Manchester, “Certain improvements in the 
manufacture of coiled or helical springs.”—A communication from Thomas 
James Sloan, Paris. 

434. Wriaut Jones, Ramsay, Isle of Man, ‘Certain improvements in 
governors or regulators for steam engines.” 

435. Ropert SckivenerR, Hanley, Staffordshire, ‘‘ Improvements in the 
preparation of clay and other plastic materials used for manufacturing 
purposes, and in drying materials manufactured from the same.” 

436. WILLIAM CHARLES Pack, Millwall, Poplar, Middlesex, ** An improved 
composition for coating ships’ bottoms.” 

437. WiLLIAM Haus, John-street, Adelphi, London, “ Improvements in 
ordnance,” — Petitions recorded 19th February, 1864. 

438. Joun Haywortu, Manchester, ‘‘ Improvements in the construction 
and protection of the permanent way of railways.”’—Petitwn recorded 
20th February, 1864. 

440. JOHANN GERSTENBERGER, Haupt Strasse, Landstrasse, Vienna, Aus- 
tria, ** An improved apparatus for condensing steam and utilising the 
heat thereof.” 

442. FreDERICK RicHARD MosLgy, Birmingham, * Improvements in lamps 
for railway and other carriages.” 

443. HENRY CUuTCLIFFE GAMBLE, Ship John Lidgett, London, ‘‘ Improved 
apparatus for the instantaneous lowering and detaching, and also for 
hoisting ani securing ships’ boats.” 

444. WiLuiAM Brookes, Chancery-lane, London, ‘A new or improved 
metallic permanent way for railways.".—A communication from Léon 
Ulens, Antwerp, Belgium. 

445. JounN Riesy, Suffolk-street, Dublin, Ireland, “ Improvements in the 
projectiles and wads of fire-arms, and in apparatus for manufacturing the 
same.” 

446. ALFRED Vincent Newroy, Chancery-lane, London, ‘‘ An improvement 
in photography."—A communication from George Garnier White, New 
York, and Charles Alden, Newburgh, New York, U.S. 

447. GeorGe Puitir Gee, Wright's-row, North Bow, and WILLIAM Henry 
Gosuine, Kenilworth-road, Victoria Park, London, “ Improvements in 
machinery for sewing and stitching.” 

448. Joun DRabbie, Chesterfield, Derbyshire, ‘‘ Improvements in the ma- 
nufacture of bobbin net made on bobbin net or twist lace machines.” 

44y, JosErH OLDKNOW, Nottingham, and Joun Woop, New Radford, 
Nottinghamshire, ‘‘Improvements in jacquards used with lace ma- 
chines,” 

450. SAMUEL SOLOMON Maurice, Watling-street, London, “ An improve- 
ment in the manufacture of buttons, studs, and other fastenings for, or 
appendages to, wearing apparel.”"—A communication from Simon 
Hayem, sen., Rue du Sentier, Paris.—Petitions recorded 22nd February, 
1864. 

451. Tuomas JAMES Hu@ues, Albany-street, London, ‘* Improvements in 
coating and sheathing the bottoais of ships or other vessels.” 

452. Joun Sanpsrs, jun., Upper Aockley-street, Birmingham, “ A new or 
improved gas regulator for controlling or regulating the flow or pressure 
of gas required to be used for illuminating purposes.” 

453. JouN Howard, JouN BULLoOUGH, and THomas Watson, Accring- 
ton, Lancashire, ** Improvements in warping or beaming machines.” 

$54. EUGENE ALPuoNs® CoTELLE, Boulevart st. Martin, Paris, ‘‘An appa- 
ratus for concentrating and distilling sulphuric and other acids, and all 
solutions in general.” 

455, JouN Henry Hors¥aut, Headingley, near Leeds, Yorkshire, “ An 
se ll 9 water economiser, to ve used in connection with fish 
adders.” 

456. HENRI PARENT DeLannoy, Paris, ‘‘ Improvements in power looms.” 

458. WILLIAM Rowan, Belfast, Antrim, Ireland, ‘* Improvements in steam 
engines.” —Petitions recorded 23rd February, 1864. 

459. RICHARD Tones, Manchester, * Certain improvements in looms for 
weaving.” 

460. ARTHUR WALL, Clapton, Middlesex, ‘‘ An improved combination 
or improved combinations of combustible materials to be used as fuel.” 








461. Henry Bart, Charlton, King’s-road, Middlesex, < 
to be applied to horse-shoes as a substitute for ‘ »— Snprored clog 

462. Louis ADOLPHUS DuRRIEU, Soho-square, London, “ Improvements j 
shades for gas-lights, lamps, and candles, and supports for holding 
the same.”—A communication from Frangois Maurel, Paris. . 

464. Epwin Ratcuirré avd JoHN Pgarson, Walsden, Lancashire. * Certai 
improvements in the manufacture of ‘temples’ to be employed in pow - 
looms, and for stretching woven fabrics.” vee 

465. Francis SORREL CLaxton, Imperial Foundry of Cannon, Ruelle, Cha. 
rente, France, ‘‘An improvement in casting iron, brass, or copper over or 
aroand hollow cylinders of steel, iron, or other metal, using air, wate d 
or other fluid for cooling the casting.” . " 

466. James CALEB WHITTENBURY and James CaLes WHITTENBURY jun. 
High-street, Poplar, Middlesex, ‘‘ An improved convertible desk pF sear 
seat, and table, applicable for school and church purposes.” 7 

467. roe rac Tyre-street, Lambeth, Surrey, “ Improvements in 
apparatus for regulating the flow of to burners.” —Petiti 
24th February, 1864. vial ne Sas 


Invention Protected for Six Months by the Deposit of 
a Complete Specification. 
544. DANIEL am Eemeing, Berthenstondiee, “Certain improve- 
ments in cabinet furniture and fixtures attached thereto.”— Deposi 
recorded 4th March, 1864. on 


Patents on which the Stamp Duty of £50 has been Paid. 

593. Joseru Jacoz, Golden-square, London.—A communication.—Dated 
9th March, 1861, 

97. Joseru Bunnett, Deptford, Kent.—Dated 11th March, 1861. 

608. AuGusT& AERTS, Place Verte, Anvers, Belgium.—Dated 12th March 
1861. ‘ 

637. Epwin TuoMas TRUMAN, Old Burlington-street, London.—Dated 14th 
March, 1861. 

638. EDMUND ALFRED PontTirEex, Shoe-lane, London.—Dated Mth March, 
1861. 


Patents on which the Stamp Duty of £100 has been Paid. 

675, CLEMENT SuakP, Birmingham.—Dated 9th*March, 1857. 

694. FREDERICK ALEXANDER Fitton, Ardwick, Manchester.—Dated 9th 
March, 1857. 

717. WituiaM EpwakD Newton, Chancery-lane, London.—A communica- 
tion.—Dated 12th March, 1857. 

698. WILLIAM CuArLEs Day, Strand, London,—Dated 10th March, 1857. 


702, Rosert Lewis Jones, Chester.—Dated 11th March, 1857, 


Notices to Proceed. 

2688. Gkoreg RossELET, Rue St. Appoline, Paris, ‘ Improvements in appa- 
eonead for sustaining and raising ships or vessels, applicable also as life 
yuoys.” 

2690. BARNABUS Russ, Bristol, Gloucestershire, ‘‘ Improvements in the 
construction of iron and other ships, vessels, and batteries of war, and 
of cupolas and armour plates applicable thereto, parts of which improve- 
ments are also applicable to other useful purposes.” 

2696. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Improvements 
in the manulacture of soap.”—A communication from Jean Bap- 
tiste Vasseur and Alexis Mahot, Paris.— Petitions recorded 30th October, 
1863. 

2705, WiLLIAM Pops, Bristol, ‘‘ Improvements in machinery for breaking 
or crushing stone.” 

2706. JouN WiILson, Upper Poppleton, Yorkshire, “ Improvements in 
threshing machines.”— Petitions recorded 31st October, 1863. 

2714. Francis JOUN PasTORELLI, Piccadilly, London, ** Improvements in 
the construction of surveyors’ levels and other surveying instruments.” 

2718. SAMUEL BaTEMAN, Asniéres, France, * Improvements in machinery 
for combing wool and other fibrous materials.”—Petitions recorded 3rd 
November, 1863. 

2724. GUILLAUME VILLE, Paris, ‘‘ Improvements in treating natural phos- 
phates of lime for agricultural purposes.” 

2726. Epwakb Hueues, Bagilt, Fiintshire, ‘‘ Improvements in fans for fore- 
ing and exhausting air or other gases.” 

2727. Euias Howe, jun., Ludgate-street, London, ** Improvements in sew- 
ing machines.” 

2729. Rosert Brooks, Dunstable, and CHARLES INWARDS, Bute-street, 
Luton, Bedfordshire, ‘‘ Improved arrangements for facilitating the 
teaching and playing of stringed instruments of the character of the violin, 
viola, violoncello, double bass, and guitar.”—Petitions recorded 4th No- 
vember, 1863. 

2736. JonaTHAN Norturor, Thornton, near Bradford, Yorkshire, “ An 
improved apparatus for making fringes.” 

2740. BEWICKE BLACKBURN, Chelsea, London, “ An improved coupling or 
buckle.” 

2743. JosepH WuitworTH, Manchester, ‘‘ Improvements in the treatment 
and application of steel and homogeneous metals.”— Petitions recorded 5th 
November, 1863. 

2755. CHARLES HeNRY SOUTHALL and Rozert Hear, Staleybridge, Lanca- 
shire, ‘‘ Improvements in seif-acting machinery or apparatus worked by 
steam or other power for cutting and shaping the soles and heels of boots 
and shoes, and screwing them on to the uppers or coverings, and 
also in vices for holding the same, and tools for paring, blacking, 
and glazing, or otherwise ornamenting the edges of the soles and 
heels,” 

2763. RicHARD JOUNSON, Manchester, ‘‘ Improvements in testing the strength 
of wire for telegraphic and other purposes.” 

2764. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in sewing hi Mm A ication from Walter Davis Richards, 
Boston, U.S.—Petitions recorded 6th November, 1863. 

2765. Horace LBEMAN EMERY, Sloane-street, Chelsea, London, “‘ Improve- 
ments in machinery for ginning and cleaning cotton, a part of which are 
applicable to machines for other purposes.” 

2768. JeHIEL Kester Hout, Southampton-buildings, Chancery-lane, 

London, “ Improvements in revolving fire-arms.”—A communication 
from Benjamiu Franklin Joslyn, Stonington, Connecticut, U.S. 

2769. JAMES JouNsON, Peterborough, Northamptonshire, “ Improvements 
in apparatus for lubricating the cylinders and other parts of steam 
engines.” 

2774. ALEXANDER 
sewing machines.” 

2775. ANDREW BARCLAY and ALEXANDER Morton, Kilmarnock, Ayrshire, 
N.B., “Improvements in certain apparatus for injecting and ejecting 
fluids.”— Petitions recorded 7th Noveniber, 1363. ’ ; 

2783. GEoRGE TOMLINSON BousFigzLD, Loughborough Park, Brixton, Surrey, 
“Improvements in the construction of ships and vessels.” —A soe rrestaparl 
cation from William Keld Whytehead, Asuncion, Paraguay.—Petition re- 
corded 9th November, 1863. 

2789. Gkorek Yarss, Wolverhampton, Staffordshir \ 
machinery to be used in the manufacture of heel tips and toe tips, 
plates for boots and shoes.” 

2790. JouN RamMspoTTomM, Accrington, 
chinery or apparatus for measuring and registering 
ing motive power from the same.” 

2791. SamuEL JowN Bartistt, Maidstone, 
taps.” a 

2792. HENRI ADRIEN BONNEVILLE, Rue du Mont Thabor, Paris, : = 
improved cowl or chimuey pot.”—A communication from Yves Mari 
Pouliquen, Brest, France.—Petitions recorded 10th November, 103. ey 

2799. JouN SMitu, Cheetham, Manchester, ** Improvements 1 machine’ ‘ 
for finishing or beetling woven fabrics, which improvements are 
applicable to fulling machines.” — 

2805. Dan Dawson, Milnsbridge Chemical Works, Huddersfield, Lor meen 
“ Improvements in the production of colours for dyeing. —Petuions 
corded 11th November, 1863. 

2815. ALFRKD ILLINGWORTH, Bradford, 
or apparatus employed in preparing and twisting 
fibrous materials,” . 

2316. Hu@u Houpgey, Preston, Lancashire, Ha “pees in shuttles for 
weaving.”—Petitions recorded 12th November, 1863. F . 

2832. WILLIAM FRANCIS DEARLOVE, Goswell-road, London, * oe el 

ments in means or apparatus for effecting the chopping 4 cna 
of animal and vegetable substances.”—Petition recorded 13t 0 » 
1863. 

2848. THoMAS SYMES PRIDEAUX, 





Prince, Trafalgar-syuare, London, ‘‘ Improvements in 


e, “ Improvements in 
and toe 


Lancashire, ‘‘ Improvements in ma- 
fluids, and in cbtain- 


Kent, ‘ Improvements in 


Yorkshire, “ Improvements in means 
cotton, wool, and other 


Piccadilly, London, “ Improvements in 
the construction of armour for ships of war and land batteries, seas 

2849. GrorG# BARKER, Broad-street, Pendleton, Lancashire, ' my a8 
ments in the construction of syphons for taking off liquid sewerage, 0 
flow of rivers, and other like purposes.” 

2854. Joun Lewis, Elizabeth, Essex, New Jersey, 
rudders.” 

2856. RICHARD ARCHIBALD BROOMAN, Fleet-street, Lon! 
in presses for lithographic and other printing. 
from Jean Theodore Dupuy, Paris.—Petitions recor 
1863. 


U.S., “Improvements in 


don, ‘« Improvements 
"—A communication 
ded 14th November, 


2890. Joun Stewart, Leigh, Lancashire, * Certain improvements in steam 
boilers or generators.”—Petition recorded 18th November, _— “ The 
2930. HUBERT AYCKBOURN, Symond’s-inn, Chancery-lane, Lon a 
collection and cultivation of oyster spawn and brood. —A com 
tion from Eugene Kemmerer, St. Martin, Lie de Ré, France. — 
2936. FRANCIS WATKINS, London Works, near Birmingham, and vets, 
ments in machinery for the manufacture of bolts, nuts, —= cles,"— 
and also in furnaces for heating blanks to be formed into such & . 


Petitions recorded 21st November, 1363. 
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2969. HenrY BERNOULLI Bartow, Manchester, ‘Certain improvements in 
Jooms for weaving.”—A communication from Messrs. Auguste Vidal and 
Sons and Messrs. Blacquitre Brothers, Paris.—Petition recorded 26th 
November, 1863. ‘ f 

3062. JonN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in washing textile fabrics, and in the machinery or apparatus employed 
therein."—A communication from Madame Rosine Saiglan Bagnéres, 
Paris.— Petition recorded 5th December, 1863. : 

3105. JosePH WRIGHT, Dudley, Worcestershire, “ Improvements in fur- 
naces, fire-grates. and fire-bars.”—Petition recorded 9th December, 1863. 
3168. HeNkY CHADWICK, Topsham, and JOHN CLENCH, Exeter, Devon- 
shire, “ Improvements in utilising the waste liquors resulting from the 
reparation of fibrous matters in paper pulp making, and in the machi- 
nery or apparatus to be used therein.”—Petition recorded 15th December, 





863. 

on Joun GJers, Middlesbrough, Yorkshire, ‘‘ Improvements in lifts or 
machinery or apparatus for raising and lowering weights.”—Petition re- 
corded 22nd December, 1863. ‘ 

3263. HENRY Puitir Forrest, Worksop, Nottinghamshire, “‘ Improvements 
in apparatus for drawing off and measuring fluids.”—Petition recorded 
24th December, 1863. 

7. CHARLES MARTIN, Brentford, Middlesex, ‘‘ Improvements in the treat- 
ment and preparation of materials for the manufacture of paper, and in 
the construction and apparatus employed therein.” —Petition recorded 2nd 
January, 1804 

go, WiLtiaM HANton, GrorGE HANLON, THoMas HANLON, and ALFRED 
HANLON, Palsgrave-place, Strand, London, “* Lmprovements in gymnastic 
apparatus, particularly applicable to indoor exercise.”—Petition recorded 
13th January, 1864. 

148. Joseph Dominique Jobin, Providence-row, Finsbury-square, London, 
“ Improvements in cutting and working stone, marble, and other hard 
substances, and in machinery or apparatus employed for such purposes.”"— 
Peitiwn recorded 20th January, 1864. } 

929, Joun Gener, Wellington-street, Strand, London, “ Certain improve- 
ments in the construction of ploughs.”—A communication from Jean | 
Germain Felix Clamageran, La Lambertre, Gironde, France.—Petition | 
recorded 27th January, 1864. 

950, THOMAS MARTIN HEATHORN, Wateringbury, Kent, “ Improvements in 
machinery for separating liquid from solid substances containing liquid.” 
—Petition recorded 29th January, 1864. 

343, FRANCIS WILLIAM WexB, Monks Coppenhall, Crewe, Cheshire, “ Im- 
provements in the manufacture of railway rails.”—Petition recorded 9th 
February, 1864. 

gs2. WILLIAM WuiteLry, Lockwood, near Huddersfield, Yorkshire, “ Im- 
provements in machinery or apparatus for tentering or stretching woollen | 

and other fabrics.”"—Petition recorded 13th Februazy, 1864. 

| 





oo, Freveric CHARLES Puitiirp HorrMany, Wilmington-square, London, 
“improvements in machines for crushing hard substances, for washing 
ores and minerals, and for separating earth and earthy matter from solid 
substances.” -Petetion recorded 16th February, 1864. 

430. Geornce Harpesty Jounson, New York, U.S., “ A new method of 
constructing lighthouse towers, shot towers, chimneys, blast furnaces, 
cupola furnaces, conduits, monuments and columns, grain buildings, and 
buildings for storing crude and refined oils.” 

433, TugoPuiLUs JACKSON, Manchester, “ Certain improvements in the 
manufacture of coiled or helical springs.’—A communication from 
Thomas James Sloan, Paris. —Petitions recorded 19th February, 1864. 

488. Wutt1AM Epwarp Gener, Wellington-street, Strand, London, ‘‘ Im- 

provements in the composition and manufacture of artificial granite, 

marble, and stone, and in the kilns and apparatus used in such manufac- 
ture.”—A communication from Jean Begué, Faubourg St. Martin, Paris. 

—Petition recorded 27th February, 1864. 


And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, Within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post 
Office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty’s Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. } 


Including Fixed Steam and other Engines, Horse, Wind, and Water | 
Mills, Gearing, Boilers, Fittings, &c. 
-“ G. Sten, Vienna, ‘ Construction of force pumps.’'—Dated 8ist July | 
863. 

This invention has reference more particularly to force pumps working | 
under very high pressures, such as are employed for hydraulic presses, and | 
consists in making the same of forged metal, and of separate parts fixed,| 
together, instead of cast metal, as has been done heretofore. For this | 
purpose the patentee makes the pump barrel of wrought iron, or, for very | 
high pressures, of wrought steel, and the valve chambers he makes of the | 
known malleable alloy of copper, zine, tin, and iron, kiwown as “ stero- 
metal.” The separate parts are fixed together in a perfectly water-tight 
manner, even under the highest possible pressure, by making the con- 
nections of the valve chambers with the pump barrels fit accurately 
together (the inlet valves being placed on the opposite side of the pump | 
barrels to that where the outlet valves are situated), and thus fixing the 
parts firmly together by means of strong bolts passing throught on either 
side of the pump barrel. By thus forming the whole of the pumps of forged | 
metal, instead of casting the same in one piece, as has heretofore been 
done, he is enabled to make them capabie of working under considerably 
higher pressures than have heretofore been attainable owing to the unsound- 
hess always attendant on castings. Furthermore, when required, he 
arranges a series of such pumps of gradually decreasing diameters side by 
side, and he provides each pump with a safety valve loaded to a certain 
extent, and he connects the weighted levers of such safety valves by means 
of links and levers to the inlet valves of the pump, so that when the 
pressure rises above the load on the safety valve, the motion imparted to it 
by its loaded lever causes the latter to raise the inlet valve from its seat, | 
and thus throws the pump out of action. By this arrangement the safety 
Valves to the different pumps being loaded in inverse ratio to the sectional 
area of their pistons or plungers, as the pressure increases, the pumps of 
larger diameter will be consecutively thrown out of action, 


Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Je. 

1889. G. Smurn, Kiny's-road, Chelsea, * Buging and traction apparatus of | 

ravway carriages and wagons.” —Dated 30th March, 1863. | 
According to this invention it is proposed to convert the buffer rods into 
traction rods by combining therewith air cylinders and pistons, and 
coupling the two buffer rods by a rigid cross bar to which the draw hook is 

attached. The buffers are, consequently, extended or drawn out when a 

tractive strain is applied, and forced inwards when under compression, and 

these movements being transmitted to air-tight pistons working in cylinders 

Provided by stuffing boxes in connection with each buffer-rod, the air in 

sae. cylinder at either end thereof will be compressed and will act as a 
soion, 





185. J. P 
1863. 
, The patentee claims, First, the check plates in the chimneys of the said 
‘ataps for the purpose of preventing a too rapid current of air through the 
cases of the said lamps, as described and illustrated in the drawimgs. 
Secondly, isolating the reservoir containing the volatile oil from the lamp 
bey *o as thereby to keep the said reservoir cool, and to prevent the 
oe eation of the said oil, substantially in the manner described and 
am ey in the drawings. Thirdly, an escape pipe for any vapour which 
illest ~~ formed in the upper part of the oil reservoir, as described and 
ws * rated in the drawings. Fourthly, introducing air into the lamp case 
drawinn Of Vertical tubes, substantially as described and iliustrated in the 
lam ings. Lastly, preventing the accidental running down of the wicks of 
amps by a pin passed through the said wicks, or by a spring tongue, as 
bed and illustrated in the drawings. ! 


- CULVERWELL, Dublin, “ Railway lamps.”—Dated 31s July, 





| errors arising from the heeling over of the ship or vessel. 


| ordinary magnets the errors arising from the heeling over. 


1919. J. ABRAHAMS, Great Prescott-street, Goodman's-flelds (Bast), London, 
“ Brakes for railway and other carrvages.”—Dated 4th August, 1863. 

The patentee claims, First, the use or employment of two rods or bars in 
the manner described for working the brake blocks of one pair of wheels, 
both rods being free to revolve, while one bas only a longitudinal motion 
communicated to it by means of a rotary motion, and producing a screwing 
in and out of the female screw or box nut of the revolving but non-travers- 
ing rod ; the friction brake or brake block being actuated by the longi- 
tudinal motion or traversing of one of the rods or bars, as described. 
Secondly, the apparatus described for actuating the lever arm of the friction 
brake or brakes of the carriage. Thirdly, the mode or method described of 
transmitting motion from one end to the other of a series (or train) of 
carriages, for the purpose of operating successively the several friction 
brakes belonging thereto when each carriage has the brake applied to one 
pair of wheels only. Fourthly, the use or employment of a longitudinal 
series of articulated bars, in the manner and for the purpose described, the 
joints of such rods which are within the length of the carriage (or the inner 
ends of the rods belonging to each carriage) taking into or screwing one 
into the other, while the outer ends or ends projecting beyond the 
extremity of the carriage are so formed as to readily couple to the next rod, 
or to the rod projecting from and belonging to the next adjoining carriage, 
either by the mechanical means described, and shown in the drawings, or 
any other means which may be found equally well or better suited to the 
purpose. Fifthly, he claims—where more than one set of brake apparatus 
is employed in a carriage, or where more than one pair of wheels are fitted 
with brakes—the operating both sets of brakes by employing a male and 
female screw, as described, at some convenient part between the two levers, 
thereby moving them in opposite directions, while both the screw and nut, 
and the rods belonging thereto respectively, are caused to move in a longi- 
tudinal direction by the rotary motion communicated thereto. 

1920. T. H. Baytis, Mornington-road, Regent’s Park, ‘‘ Huwse pipes, moor- 
ing pipes, and deck chain pipes.” - Dated 4th August, 1863. 

This inveution relates to the application of a revolving apparatus to 
hawse pipes, mooring pipes, and deck chain pipes, and consists in employ- 
ing one or more rollers, wheels, or sheaves for chain cables, hawsers or other 
gear of a similar nature to move upon, whereby the friction is greatly 
lessened, economy effected, and relief afforded in a variety of ways when 
the chain cables of ships have to be moved.—Not proceeded with. 

1930. G. WILKINS, Birmingham, “‘ Railway signalling.”— Dated 5th August, 
1863. 


The object of this invention is to provide separate means of signalling for 
each carriage which shal! be complete in itself, so that the apparatus being 


| once provided any further fixing or unfixing upon the coupling or un- 


coupling of carriages is rendered unnecessary. The inventor provides each 


| carriage with the signal to be used, which is placed upon the roof, and at 


the end of each carriage ; communication with this is effected by means of 
a rod of iron or other metal which runs the whole length of the carriage 
insi je, and is fixed near the roof of the same (or it may be tixed outside the 
carriage if preferred). This rod is acted upon by levers or handles which 
are fixed in each compartment of the carriage ; or, in place of a metal rod 
fixed inside or outside of the carriage, a cord may be employed to act 
directly upon the signal hereinafter described, The signal used may be of 
the ordinary kind of disc or other signal now employed on signal posts ; or 
instead thereof a bell or gong may be used for the same purpose ; or other 
similar contrivances may be employed as signals. —Not proceeded with. 


1933. W. Hopson, Hull, “ Machinery used for propelling carriages and 
vessels.”"— Dated 5th August, 1863. 

This invention is carried out as follows:—In the centre of the carriage 
frame is fixed an elevated cross bar, which stands on two brackets, one on 
each of the carriage frame ; on the cross bar are fixed two or more swing 
bars, which hang in a perpendicular direction, and work backwards and 
forwards with the feet, like the motion of a pendulum. At the bottom of 
the swing bar are fixed pattens or bearings for the feet to rest upon. Fiom 
the pendulum are attached connecting rods, which connecting rods are 
attached to the cranks fixed on the propelling wheels, and also to the hand 
levers. The hand levers are connected to the swing bars, and all work in 
one motion. The steering apparatus is worked from the front wheels, 
which goes to the man’s hands and body, thus allowing him to use both 
hands and feet in the propulsion when required. Boats and vessels are 
propelled on the same principle, using as many brackets, cross bars, con- 
necting rods, and pendulums as may be required for the number of workers. 
The levers are made to take off in two halves. Thehand levers may also be 
worked as compound levers also with an elongated motion. The seats are 
made to take off to allow the passengers to get in and out and move either 
backwards or forwards on the carriage frame. 

1935. G. GowLAnD, Liverpool, “‘ Mariners’ compasses.”"—Dated 6th August, 
1863. 
Instead of employing the ordinary fixed magnets placed about the ships’ 
compass the inventor employs one or more movable magnets so arranged 
that any change in the ship’s magnetism will be compensated for by a 
chanye in the compensating magnet. He prefers to place the compensating 
magnet in @ line with the keel of the ship or vessel, either at the fore or 
aft part of the binnacle, and the same height as the compass in the binnacle 
if required. Then, if the ship's head be north and the needle drawn to the 
west, the south pole of the needle would be drawn to the starboard or right 
hand, but by placing the compensating magnet at the after part of the 
binnacle its south pole would be drawn to the starboard, and its north 
pole would then draw the south pole of the pass in the bi le, and 
thus correct it; but according to the amount of error in the binnacle com- 
pass the magnet or magnets would have to be placed nearer to or farther 
from it. And, if required, he places one or more magnets around the 
bi 1 p ling its requi ts, each magnet being free to 
move on its own centre, and not as heretofore fixed, thus obviating the 
When using the 
fixed magnet he allows it to dip by having it balanced on a pivot, or by 
having it arranged to float on any suitable fluid, thus obviating with the 
He prefers 











where practicable to have the P g gnets on a line with the 
compass requiring compensation. He also prefers to employ circular 
magnets for the purpose of compensation.—Not proceeded with, 


1937. J. E. Dowson, Victoria-street, Westminster, ‘* A new application of 


rolled metal plates to the formation of roadways, bridges, tramways, ac.” 
— Dated 6th August, 1863 

This invention relates to the manufacture and use of rolled metal plates 
of a trough-like section, having flat, concave, convex, or otherwise formed 
soles or webs with angular edge plates or flanges along each side, or with a 
single flange, as described for railway purposes, &c. These double flanged 
plates are bolted, rivetted, or otherwise fastened together flange to flange, 
the said flanges lapping over or abutting against each other, or having 
abutment pieces of metal or other suitable hard material placed, fitted, or 
run in between the surfaces in contact, and which surfaces may be either 
flat, or one may be hollow, concave, or undulating, while the other is made 
round, convex, &c., to fit the neighbouring plate. By the plates thus 
formed and joined the patentee forms the soffits of arches or the roadways 
of bridges, platforms, floors, breakwaters, harbours, jetties, piers, dams or 
weirs, or other sea or river structures, retaining and other walls, also 
arches and inverts, or applies the same in the formation of any and all land 
or marine structures or parts thereof, whether of an engineeriny, architec- 
tural, mechanical, or other character. 

1947. T. SimmevKiar, Black Rock, Cork, Ireland, and J. 1. Spicer, Park- 
road, Old ford, Middlesex, ** Composition for coating or panting the 
bottoms of ships or vessels.”’—Dated 6th August, 1863. 

For the purposes of this invention the patentees combine by boiling 
guano (by preference the best Peruvian) with oil, by preference boiled iu 
the proportion of about 20 1b. of guano to one gallon of oil; after boiling 
together for about a quarter of an hour (more or Jess) they gradually stir 
in 22 1b, or thereabouts of red lead, after which they add a few pounds of 
white lead ; they then grind the whole of these materials together, forming 
them into a paint by the addition of oil, if required, to which any suitable 
dryer may be added to cause each coat when laid on to dry quickly if 
i They prefer to apply two coats of this composition in order to 
protect the bottoms of the vessels to which it is applied. 

1955. E. Watson, King-street, London, “* Apparatus whereby screw pro- 
pellers may be made to steer as well as propel.” —Dated 7th August, 1863. 

This apparatus consists of a socket in which the 1iventor forms two or 
more radial slots, and of a ball upon which he fixes two or four arms, 
according to the number of slots iu the socket. He inserts the ball in the 
socket and secures it by a cap through an aperture in which that part of 
the shaft connected to the ball passes. The socket is connected to the 
main screw shaft, and the ball to a shorter shaft which has a bearing in a 
frame free to move on an axis passed through or into a metal bar project- 
ing or carried back from the keel ; the upper part of the frame carries a 
touthed wheel or other arrangement whereby it may be turned. By turn- 
ing the frame as a rudder the screw will also be turned, and, consequently, 
while propelling wiil steer the ship. In some cases he connects the screw 
blades directly to and carries them through the case of the socket and 
moves them therein, when the socket will act as the boss of the propeller. 
The apparatus is applicable generally as an improved ball and socket joint. 
—Not proceeded with, 








Crass 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1385. J. BorppinGuaus, Biberfield, Prussia, “‘ Apparatus for the production 

of printed or parti-coloured yarns.” — Dated 30th July, 1863. 

This invention relates to means or apparatus for producing printed or 
parti-coloured yarns,by printing the fibres in several different colours simul- 
taneously, either before or after they have been formed into yarns, so as to 
produce peculiar effects to weavings or other productions from such yarns. 
For this purpose the fibres in the form of yarn or otherwise to be printed 








are caused to pass between a pair of printing cylinders, the surfaces of which 

are prepared to receive and print the desired colours in the form and order 

desired. The respective colours are supplied to the surf: of these print- 

ing cylinders at the times or places desired by other print rollers which are 

supplied with colour from priut troughs.—Not proceeded with. 

1886. J. T. Stkruens and C. Hoarn, Bridport, “ Manufacture of yarns, 
threads, laid twine, and other cordage.”"—Dated 30th July, 1863. 

This invention consists in the construction of drawing roilers and of bob- 
bins, as heretofore explained. The object is to allow of the twist passing 
between them, which rollers, as hitherto construc ed, will not permit; and 
for this purpose two or more pairs of rollers are employed one or both 
rollers of each pair being formed with alternate flat and round surfaces, or 
flats and rounds, four, six, eight, or other number, ou the periphery, When 
only one pair of rollers is used, they both are made with alternate flats 
and rounds, and worked so that the flats and rounds of one roller come re- 
spectively opposite the flats and rounds of the other roller. When 
a continuous draft or drawing is required, the fy tees employ two such 
pairs of rollers worked so that when one pair is holding the other is letting 
go; that is to say, when the threads are between the flats of one pair of 
rollers, they are between the rounds of the other pair. When two pairs of 
roliers are employed, one or both rollers in each pair may be formed with 
flats and rounds. When both rollers of a pair are formed with flats and 
rounds, they must be driven at the same speed ; but, when one of the 
rollers is cylindrical, it may be allowed to revolve by friction only, while the 
other roller is driven at any desired speed in the ordinary manner. 

1892. W. and J. Granam, Burnley, ‘* Looms for weaving.” —Dated 3ist July, 








863. 

This invention cannot be described without reference to the drawings. 

1901. W. Corton, Loughborough, ‘* Munufacture of looped fabrics.” — Dated 
lst dugust, 1863. 

This invention consists in causing the thread or threads which lie behind 
the needle or needies, where needles are used, or behind other instruments 
where other instruments are used, i machinery employ ed in the manufacture 
of looped fabrics, to be taken by another mstrament or iustraments (such in- 
struments not being used as or in lieu of needles) and passed round the needle 
or other instrument on which aselvage or selvages i. orare required to be made, 
by which means the thread is secured or made fast upon the completion of the 
next course, thereby forming one or more fast selvages in any part or parts 
of the breadth or breadths of the fabric being made. The patentee carries 
these improvements into effect in any of the various circular or straight ma- 
chines employed in the manufacture of looped fabrics by means of an instra- 
ment or instruments sliding parallel or nea: ly so with the needle o¢ other 
instrument employed thereim, from the back of which said needle or other 
first named instrament the thread is taken by other instrumeuts (not being 
used as or in lieu of needles) and passed round the needles or other instra- 
ments, the instruments so passing the thread round being then removed for 
the next course, 

1902. R. A. Brooman, Fleet-street, London, “ Dyeing mixed animal and 
vegetable sibres.”"—A communication. — Dated lst August, 1863. 

By the process hitherto employed for dyeing mixed anunal and vegetable 
fibres and tissues, it has been necessary to submit the Abres or tissues to 
two separate dyeings —one to dye the animal and the other the vegetable 
fibres. This invention consists in dyeing mixed animal and vegetable fibres, 
whether in a raw, carded, combed, spun, or manufactured state, at the opera- 
tion. 

1905. J, Homruer, Manchester, ‘‘ Preparing and treating ‘ codi/la’ flbre and 
tow to render them available as a substitute for cotton,” — Dated 1st August, 
1863. 

This invention consists in passing the materials through the following 
processes (which are similar to those to which some descriptions of cotton 
are submitted), The “ codilla” fibre or towina raw or rough state is 
first to be submitted to the action of a blowing machine, provided with iron 
beaters and with double rows of teeth arranged on a cylinder revolving 
within a perforated zine cylinder, the dirt and dust being exhausted and 
delivered as in an ordinary blowing machine, the fibre being delivered out- 
side the machine. ‘The fibre is fed to the machine by means of an endless 
** creeper” upon which it is laid crosswise ; by this process the dirt is re- 
moved, and the long fibres are broken ; itis then to be carded in an ordinary 
‘* breaker” carding engine and afterwards to be steeped and partially 
bleached, and then passed through a pair of squeezing rollers and thoroughly 
dried. The fibre having been so far prepared is next to be submitted to the 
action of an ordinary “ finisher” carding engine, and to be made into laps 
twelve or fourteen inches in diameter im a lap machire; say two laps (for 
instance) are then passed through a machine well kuown and called a ** wet 
drawing frame,” behind which a travelling creeper is attached. The slivers 
are now to be dried and passed through a ‘* hard cotton waste willow,” by 


| which they are broken up to be again carded ; they are then passed through 
| the biowing machine again, and made into laps, and thence to a second 


blowing machine where they are mixed with cotton ia variable quantities, 

say, for instance, one lap of fibre to two of cotton, after which the whole is 

treated like cotton.—Not proceeded with. 

1906. J. Kirk, Buraley, “ Looms.”—Dated lst August, 1863. 

This invention relates to that portion of the power loom known as the 
warp beam, and is designed for the purpose of dispensing with the loose 
hanging weights ordinarily employed to give the necessary tension to the 
warp. The improvements consist in the novel employment and use of a 
spring or springs, in connection with a chain, rope, strap, or band ng 
round a pulley on the end of the warp roller, such chain or baad being 
attached to a screw passing through the spring, and terminating in a handle, 
and so arranged that the spring may pressed or acted upun by turning 
the handle, and the chain or band will thus become tightened, and the 
amount of friction on the said roller will become increased, less warp being 
then delivered, and vice rersa.—Not proceeded with. 

1918. C. Gouty, La Tour, France, “ Fulling, thickening, felting, and cleans- 
ing cloths."—Dated 4th August, 1863, 

In carrying out this invention, the inventor uses a vase or vat having 
within it bolts, pins, or rods fixed to a movable plate, which is at the bottom, 
and itself fitted to a shaft placed in the vat; this shaft has other pins or 
rods fitted to it, and aiso a pulley to receivea driving band. He throws into 
this vase the quantity of soap required for the fulling of the piece of cloth, 
adding 50 per cent. in weight of tlock wool shearings or waste, more or 
according to the quantity of soap exacted by the cloth. To facilitate the 
mixture he adds water in sufficient quantity to form the two ingredients into 
one paste, making as it were one matter, In order that this matter or ma- 
terial may be brought to a fit state for use it is necessary to operate with 
the mill contained in the vase, and the milling while mixing the ingredients 
furnishes by reducing them into a sticky and almost liquid paste, This 
operation ended he used the paste as if it were soap only, and proceeds to 
full. —Not proceeded with. 

1927. T. Pickers@tLL, Huddersfleld, “ Apparatus for feeding wool, cotten, 
and other fibrous materials into machines for preparing the same for 
spinning.” —Dated 4th Auguat, 1863. 

This invention has for its ovject the more regular feeding of the fibrous 
material from the scribbler on to the feed cloth or creeper of the carder or 
condenser, whence the material passes in the form of a twisted sliver on to 
a bobbin in preparation for the roving machine. For this purpose the 
inventor adapts and applies to or connects with the machines above referred 
to a traversing feeding arm worked from an axis or centre of motion com- 
vined with a stationary segmental or other suitably formed guide, with 
springs for laying the wool or other fibrous material regularly in a series of 
curved or otherwise formed layers on to the feed cloth of the carder or con- 
denser. The feeding arm, which is or may be formed so as to be capable 


| of sliding in and out from the axis, is furnished with pulleys for carrying 


| and conducting the sliver, aud has a traversing motion imparted to it by 





which it is caused to traverse as required from side to side of the machine, 
the loop of wool or other fibrous material formed on the return of the arm 
being caught at each side alternately and held by a projection from a spring 
fixed at each side of the guide, while the feeding arm is traversing or being 
worked to the other side of the springs, being respectively withdrawn as re- 
quired by means of cords or of a chain or rod fixed to the arm, He preters 
to have two or three differently shaped guides to each machine, so that by 
the use of either or any one of them the sliver may be fed into the machine 
in layers of the form required corresponding with the shape of the guide 
employed. By means of the above combination of parts the wool or other 
fibrous material, as it is received through an aperture in the axis or centre of 
motion of the feeding arm, and passed over the carrying pulleys of the same, 
is guided by a staple and two other pulleys or rollers on the end of the arm, 
and is arranged by means of the suitably formed guide in regular curved or 
otherwise formed layers on the feed cloth or creeper of the carder or con- 
denser. There are also wires or springs for keeping the layers regularly on 
the feed cloth or creeper after passing un jer the guide.—Not proceeded with. 
1951. A. V. Newron, Chancery-lane, London, ** Shuttles.”—A communication, 
— Dated Tth August, 1363. 

This invention consists in the application of an alloy known as aluminum 
bronze (which is a compound of copper and aluminum) to the construction 
of shuttles, in place of wood, the material usually employed in their manu- 
facture. 

1959. J. Taompson, E. Firrox, and F. A. Firron, Ardwick, Lancashire, 
“ Bagines for carding cotton, &e.”—Datel 7th August, 1363. 

This invention reiates Lo an improved mode of giving mo.ion to the comb 
used to strip the fibrous materia! trom the coffer in carding engines, and 
which, as is well known, is required to be vibrating, and consists in fixing 
a socket on the end of the suaft to which the dutfiug comb is attached, 
through which socket the paventees cause the stem of a connecting rod to 
pass, at the lower end of which conuecting rod is a journal or bearing which 
fits on an eccentric, from which the connecting rod receives the motion 
which is imparted to the comb. 

1984. W. Gray, Brownrigg, Haddington, “ Improvements in certain parts of 
reaping machines.” —ated llth August, 1863, 
This invention relates, mainly, to the arrangement and construction of 
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THE ENGINEER. 





Marcu 18, 1864, 








the delivery action of reaping machines in such manner that the cut crop 
may be more readily bound up into sheaves than heretofore. Under one 
modification or system of arrangement the ordinary tilt board of the reaping 
machine has fitted below it a secondary tilt board of asmaller size. On 
this tilt board an attendant, who is iently stationed for the —— 
on the machine or otherwise, lays at the proper intervals of time a band or 
ai vag 

the 





rope, which is to serve for binding up the next sheaf. As the tilt 


1925. W. E. Newron, Chancery-lane, London, “ Apparatus jor moulding 
and casting hollow projectiles."—A ication. — Dated 4th August, 
1 





This invention cannot be described without reference to the drawings. 
1985. Sir J. 8. Livre, Pall-mall, London, ‘‘ Revolving battery.”"—Dated 11th 


ugust, 1863. 
In carrying out this invention the patentee forms a cylinder of any 





delivers the portion of the cut crop which is lying thereon it actuat 
secondary tilt board, which delivers the ly to receive the cut corn, 
The secondary tilt board is tilted in concert with the first, so that the person 
who follows the machine has only to gather the ends of the band, tie them. 
and this completes the sheaf. Directly the secondary tilt board has resum 
its soem es the attendant places another band across it, and the 
delivery takes place as before. 


Crass 4.—AGRICULTURE. 
Including Agricultural ~— - Implements, Flour 
, &c. 


1884. J. W. Branrorp, March, Cambridgeshire, “ Agricultural implement 
for hoeing and cleaning the land, and for cutting or setting out the 
plants of root crops at certain distances from each other.”—Dated 30th 
July, 1863. 

This invention relates to an implement with two travelling wheels to be 
drawn by one horse, having a bar fixed to the frame, upon which are 
laced hoes or knives for cutting the land in a longitudinal direction. 
here is an jron axle or shaft, upon which are placed two driving wheels, 
turning two pinions upon the two shafts, carrying two plates or discs, 
m which hoes or knives are placed for cutting the land in a transverse 
direction for setting out the plants. A lever is used for striking the gear 
and lifting the hoes out of work. There is also a smaller iron wheel to 
revent the hoes from going too deep into the ground, and a suitable 
| sett for carrying the mechanism and shafts to which the horse is attached 
for drawing the imp! t.—Not proceeded with. 

1910. T. FeuLowes and H. Hemrrey, *‘ Apparatus for elevating straw, dc.” 
—Dated ist August, 1863. 

This invention cannot be described without reference to the drawings. 





Ciass 5,—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Dram Pipes 
and House Fittings, Warming, Ventilating, &c. 


1908. R. E. Brissy, Manchester, “ Fireproof cement."—Dated \st August, 
1863. 


This invention is designed to produce a plaster, cement, or composition, 
having great fire-resisting properties, which is capable of application 
wherever matters are to be protected from fire or heat, or for the manufac- 
ture of receptacles wherein materials are required to be submitted to the 
influence of fire or heat—that is to say, the composition may be employed 
to cover walla, ceilings, roofs, and floors of buildings, either as a plaster or 
stucco, in a plastic state, or made into bricks, quarries, or tills, or for lining 
furnaces, kilns, retorts, ovens, or for the manufacture of crucibles, stecl 
and glass melting pots, and other similar purposes, The invention consists 
in the employment and use of stratite (French chalk), sulphate of lime, 
lapis ollaris, and silica, to which are added solutions of sulphate of alumina 
or alum, gum tragacanth, tungstate of soda, and glue. These are to be 
mixed in various proportions, according to the uses to which the composi- 
tion is to be applied, 


Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 
1881. W. E. Newton, Chancery-lane, London, “ Curtridges.”"—A communi- 
cation.— Dated 20th July, 1863. 

This invention consists in the construction of a metallic cartridge case of 
thin wrapped sheet metal alone, or thin sheet metal and paper wrapped, 
and alone ; and in each case the metal, or metal and paper, being wrapped 
80 as to extend round the circle at least beyond the point of the starting of 
the wrapped metal, or metal and paper, so that the lap will permit the 
necessary expansion of the cartridge case incidental to the explosion, and 
still preserve the integrity of the metallic, or metallic and paper, cartridge 
cases, which cartridge case will thus pack the joint in the arm, or each and 
all of the varieties of cartridge cases combined with and supported by an 
nternal or external disc secured to their bases, or each and all of the fore- 
going varieties of cartridge cases, combined with a metallic-primed cap or 
cup (both deing united securely together), and constituting a primed 
metallic cartridge case. 

1887. J. B. Howsut, Shejield, “ Ordnance, slre-arms, and projectiles.”-— 
Dated 30th July, 1863. 

This invention cousists in providing the means for insuring the rotation 
of spherical projectiles in a plane parallel to their line of flight. For this 
purpose the inventor forms annular grooves round the projectile, into 
which enter projections or ribs formed within the bore of the gun, in such 
manner that the projectile, as it is expelled from the gun, shall receive the 
requisite axial motion. The above-mentioned ribs act as rails for the grooves 
of the projectile to run upon, but, in order to prevent it from rising against 
the upper part of the gun, he forms projections thereon, which extend 
“— the edge of the grooves formed upon the projectile.—Not proceeded 
with. 

1894. J. C. Happen, Bessborough-gardens, Pimlico, “ Improvements in fire- 
os, and inartillery und projectiles for the same.”—Dated 31st July, 
863. 

These improvements embrace the so-called rifling fire-arms and artillery by 
cutting away the whole, or nearly the whole, of the circumference of the 
cylindrical bore, as to produce in transverse section the form which would 
result from rounding off or filling up the angles of a geometrical plane 
figure of three or more sides, the sides being straight, or very slightly 
convex or concave curves, Or approximations to curves formed by straight 
lines, the intention being to use soft metal or expanding projectiles (for 
those having expanding backs), of a circular form in transverse section, to 
bear against or touch, and be supported only by, the flats or straight, or 
nearly straight, surfaces of the so rifled bore during loading, and in the 
breech before firing, and the curves of the bore being of such dimensions 
as to allow space for windage only, and no more than may be readily closed 
by the expansion of the projectile when discharged, and than is requisite to 
iusure rotation, And the improvements also embrace the altering or 
adapting existing “ Enfield” rifies, by so cutting away the “ lands,” or the 
shouiders or angles of the grooves, as to leave or produce a rifled bore of 
form or section as above set forth. The invention includes other features. 
—Not proceeded with. 

1913. J. W. P. Firup, High Holborn, London, “ She wths or cases for staves 
or other similar weapons.” —Dated 3rd August, 1863, 

This invention consists in the construction of a case of leather or other 
suitable material of about the length of the truncheon, with a spring at the 
bottom of the inside thereof. This spring is kept in a state of compression 
while the lid or cover of the case is fastened down, and one end of the 
truncheon or staff thereby pressed against the spring; but, as soon as the 
lid or cover is raised, the reaction of the spring immediately causes the 
truncheon or staff to project out of the open end of the sheath or case far 
enough to be convenient for pulling out of the same. 


1923. J. H. Wausu, Kensington, “ Breech-luading fire-arms."’--Dated 4th 
August, 1863. 

In carrying out this invention the patentee attaches a false breech to the 
rear end of the barrel by a strap connected to the barrel oy a hinge joint 
placed about 2in. in advance of the breech. This false breech carries also 
the lock plate and working parts of the lock, and opens out sideways 
(turning on the hinge joint), so as to remove the false breech from the rear 
end of the barrel and leave the breech open for loading. ‘The false breech, 
when in its piace, is backed up by a solid strap, which connects the barrei 
with the handle or stock, and receives the recoil, thus taking the strain off 
the hinge joint. Working against the inner side of the lock plate is a small 
lever, the end of which projects and forms a smal! thumb piece, by means 
of which the lever can ve raised or depressed. The fulcrum of this lever 
carries a projecting boss or roller, which (when the breech is closed) fits 
closely into a recess in the second-named strap, and also assists in taking 
the recoil off the hinge joint. This boss is furnished with two teeth or 
pins fitting into bayonet slots in the recess, so that, when the lever is 
depressed, the false breech and its appurtenances are locked firmly into 
their place. When the lever is raised the teeth come opposite to the open- 
ings in the bayonet slots, and the false breech, with the lock plate and lock, 
are thrown outwards by a spring, leaving the breech uncovered, and free for 
withdrawing the old cartridge case and reloading. The breech is then 
closed and locked by depressing the lever, which latter is or may be so 
formed that the piece cannot be full cocked till the lever has been depressed. 
The improvement in the means of extracting cartridge cases is applicable 
principally to rifles. Iu this class of fire-arms the patentee makes the strap 
carrying the false breech and lock to open much further outwards than in 
shot guns, and he cuts a small recess in the lower part of the breech end of 
the barrel and fixes a stout pin in the corresponding part of the cartridge case 
opposite to the ordinary striking pin, so that a small instrument with an 
eye at the end can be placed over the said pin, and used, as a lever of the 
first order, to withdraw the cartridge case ; or he uses a self-acting extract- 
ing slide moved by teeth on the hinge joint. 

1929. G. CLARK, Craven-street, Strand, London, “ Ships, vessels, and Jloating 
batteries.” —Dated 5th August, 1863. 
This invention cannot be described without reference to the drawings. 





eq d number of gun is, of any calibre, and places it on a platform, 
deck of a ship, or gun carriage. ese barrels way be muzzle-loaders, or 
open at both ends so as to be loaded at the breech. When loaded at the 
breach this cylinder is caused to revolve by means of a winch handle turn- 
ing a spindle or central shaft, and by toothed ing, cams, or other 
equivalent apparatus, which will also give motion to the hammer for 
striking the percussion caps of each cartri as the barrel to be fired 
arrives in front of the solid metallic breech to which the hammer is fixed. 
As these barrels are discharged, they may be reloaded by hand, or by 
cartridges passed horizontally through a hopper. When guns of great 
calibre are loaded at the muzzle they should be strongly secured in a 
metallic breech, similar in shape to the largest howitzers, and discharged by 
means of nipples in the usual way. 

1971. R. J. Cunnack, Helston, Cornwall, ‘‘ Manufacture of cartridges for 

blasting and projectile purposes.”—Dated 10th August, 1863. 

In carrying out this invention the inventor concentrates the charges by 
exposing the explosive material of which they are composed to great pres- 
sure when making such cartridges, either by using percussion, or by press- 
ing in screw, hydraulic, or other press, so as to render such cartridges as 
nearly as possible incapable of further compression under the cir 


covered with canvas, wire, or lorated or woven i rated 
metal enamelled or en ee frames are hong J “ p me 
heated to 50 deg. Fah., or otherwise dried.—Not proceeded with, — 
1972. A. V. Newton, Chancery-lane, London, “* Manufact , 
violet colouring matter.”—A commutation aon 10th p nce: rg 
In manufacturing blue and violet colouring matter, according ‘to thi 
invention, the basic substance rosaniline contained in the colouri : 
matters known in commerce by the name of aniline red is preferred by treat 
ing it with caustic soda. The rosaniline obtained by this treatment after 
being well purified through washing with pure water, and well dried, is 
heated to from $34 deg. to 388 deg. Fah., or thereabout, with equal parts - 
@ combination of tolindine and benzoic acid. This combination is produced 
by dissolving four parts of crystallised tolindine with three parts benzoj 
acid in alcohol, and after evaporation of the alcohol the whole is heated 
with rosaniline as mentioned above. In proportion to the time given the 
reaction different tints are obtained, ranging from a red violet colour toa 
pure blue colour. The viscous matter thus produced is purified (by means 
of mineral acids more or less diluted) from the residue of tolindine with 
benzoic acid and the decomposed matters which have resulted. After being 
washed and dried the resinous matter is ready for being used for dyeing or 
printing. Nearly the same result as that obtained by this bination of 
benzoic acid and tolindine may be obtained by using other salts of tolindine 
—WNot proceeded with. ’ 
1981. J. G. WiLuans, Westbourne-grove-terrace, “‘ Manuyucture of iron.” 
Dated 11th August, 1863. c i 
The patentee claims, First, the application in blast furnaces, when smelt- 








in which they are intended to be used. He encloses hermetically, by ordi- 
nary known means, the explosive material of such cartridges in a flexible 
metallic tube or case of iron, lead, tin, or other suitable metal or alloy, and 
by the admixture with the explosive material, previous to its formation 
into cartridges, of a resinous, gummy, or other adhesive material, the use of 
an external case may be either wholly or partially dispensed with,—Not 
proceeded with. 


Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


1897. B. Jounson, Church-street, Camberwell Green, “ Pianofortes.”"—Dated 
8lst July, 1863, 


ing h tite iron ores, of minerals containing as much as 5 per cent. of 
potash of soda, with an excess of lime, as described. Secondly, the 
employment in blast furnaces, when melting hematite iron ores, of the 
minerals above mentioned, wherein the silex of the mineral is not four times 
as great as the alumina, as described. ; 
1987. R. Musugt, Coleford, Gloucestershire, “‘ Manufacture of cast steel.”"— 
Dated 12th August, 1863. : 

The essence of this invention consists in manufacturing cast steel by 
adding to melting p ised malleable iron—that is to say, to cast 
iron which has been decarbonised and rendered malleable by the 
pneumatic process—a quantity of melted refined cast iron, and mixing 
the said melted refined cast iron, and the said melted pneumatised 
malleable iron, when both these substances are in a melted state. Melted 
spiegeleisen, or melted manganesic pig iron, may be added to the said 
mixture or refined cast iron and pneumatised malleable iron, but such 
ddition forms no part of this invention. 








This invention consists in combining a har with a pianoforte in 
such a manner as to enable the said instruments to be played either sepa- 
rately in the ordinary way, or together. The inventor proposes to effect 
this by the following or equivalent mechanical means :—That is to say, 
when the harmonium only is required to be played, he brings forward, by 
a pedal or other suitable contrivance, the hammers and dampers of the 
pianoforte action, and holds them away from the strings; the keys of the 
pianoforte will then only act upon the reeds of the harmonium, the sound 
from which, vibrating upon the strings of the pianoforte action, will be 
considerably increased. In order to play the two instruments the hammers 
and dampers are pressed back. Another feature in this invention consists 
of an improved mode of playing octaves on pianofortes by simply striking 
one note of each octave, by the following hanical arrang :—The 
inventor connects diagonally each end of a small rod of metal with the 
keys of every octave, and by lowering a horizontal bar, to which the lower 
ends of each of the said rods is connected, the octave keys will be connected 
together, and the pianoforte may then be played in the ordinary way, ex- 
cepting that by bining the har i therewith the power of the 
pianoforte is very much increased.—Not proceeded with. 

1915. J. 1. P. Bonnet and J. Prister, Paris, “ Lainps.”—Dated 3rd August, 
1863. 

This invention relates to improvements in Jamps used for burning petro- 
leum, paraffin, and other similar oils, by which all escape of gas is avoided, 
as by a very simple arrangement the opening for admitting the liquid into 
the body of the lamp can be perfectly closed. The invention caunot be 
described without reference to the drawings. 








Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

1899. A. R. Arrort, St. Helen's, Lancashire, “‘ Bleaching certain vegetable 

Jlbres used for textile or other purposes, whether in the raw state or 

munufactured.”"— Dated 31st July, 1363. 

he p has di i that vegetable fibres used for textile or 

other purposes may be bleached with less loss in weight and less loss in 

strength of fibre by using for this purpose a solution containing a bleaching 
chloride and an alkali, the bleaching being completed in this liquor, and 
the use of free chlorine altogether avoided. 

1914. B. W. GERLAND, Maccleajield, ** Manufacture of size, glue, and phos- 
phates.” —Dated 3rd August, 1863. 

The patentee claims the treatment of bones for the manufacture of size 
or glue, and of other subst taining phosphates, for the purpose of 
obtaining phosphates in a comparatively pure state, by sulphurous acid 
and water, without the employment of stronger acids, and the recovery of the 
sulphurous acid from the solutions so obtained by means of heat or the 
diminution of atmospheric pressure. 

1916, H. Woops, Burton-on-Trent, ** Apparatus used for regulating the tem- 
perature during the process of fermentation in the* union cask,’ * tun- 
ning cask,’ or cleansing cask.’"'—Dated 3rd August, 1363. 

According to this i tion the attemperating pipe passes from end to 
end of the cask, and is supported at both ends by apparatus constructed 
and arranged in the following manner:—A washer plate is applied and 
fastened through each end or head of the cask, and an internal screw 
thread is cut or formed for a short distance into the tubular part of each 
of the washer plates, which enters the head of the cask. The attemperating 
pipe is fixed at one of its ends into a cylindrical flanged socket, which is 
closed at its outer end. Through the closed outer end of this socket an 
inlet and an outlet nozzle, fixed by a suitable screw junction or otherwise, 
ace applied. To the inlet junction or nozzle is fixed «a tuve, which extends 
from the inlet junction to the other end of the attemperating pipe, by 
which water is conveyed through the attemperating pipe, and to the back 
end thereof, from which end the water flows back through that pipe and passes 
out therefrom through the outlet junction or nozzle. The back end of the 
attemperating pipe is also fixed im a cylindrical socket closed at its outer 
end. This socket passes into and fits in the washer plate fixed in the 
opposite head or end of the cask. It is preferred that the back end of the 
socket should be of somewhat less diameter than the interior of the tubular 
part of the washer plate, and that a male screw should be formed on such 
end of the socket, so as to receive a screw cap formed with an outer dange. 
When the attemperating pipe with its sockets are removed from the cask, 
screw plugs are used to ciose the openings through the tubular parts of the 
washer plates, which are fixed in each end or head of the cask. 

1924. E. A. Coreuis, Paris, ‘* Manufacturing gas alcohol by means of 
diluted acids acting indefinitely without reconcentration.”—Dated 4th 
August, 1863. 

The patentee claims the formation of alcohol with olefiant gas and water 
by means of diluted acids acting merely by their presence without recon- 
centrating or revivification. 

1936. C. Lowk, Brad/urd-street, Manchester, ** Dyeing and printing.” —Dated 
6th August, 1863. 

This invention consists in the application of the soluble alkaline phos- 
phates, borates, or arseniates of potash, soda, or ammovia for the purpose 
of rendering more soluble in the dye bath certain colouring matters known 
by the names of aurine and rosalic acid, and thus facilitating the dyeing 
and printing processes in which tuey are used.—Nut proceeded with. 


1941. J. Youne, Bucklersbury, London, * Preservation of animal matter.”— 
Dated 6th August, 1863, 

This invention consists in the preservation of animal matter by the em- 
ployment of certain sulphides or sulph s, such as the sulphide or sul- 
phuret of calcium, in order to deprive of oxyyen the air in the cases or 
vessels in which such animai matter is placed. In carrying out this inven- 
tion the animai matter is placed in its closed case or vessel, along with a 
sufficient quantity of the sulphide or sulphuret, or the sulphide or sulphuret 
may be piaced in a separate vessel, which is in communication with that 
containing the animal matter. 

1952. J. W. Suater, Huddersfield, ‘* Production of yellow and orange 
colouring matters.” —Dated 7th August, 1863. 

This invention consists in submitting hides or leather, or the refuse or 
chippings of the same, or other similar animal substances, to the action of 
nitric acid, whereby the patentee obtains oxalic acid, and, amongst other 
products, the said yellow and orange colouring matters. 

1965. M. Surru, Fleet-street, London, ‘* Obtaining farinaceous material from 
potatoes.”"—Dated 8th August, 1863. 

In performing this invention the inventor first boils the potatoes in 
pots, or steams them in a vessel until the peels or skins begin to crack or 
break. He then grates them through perforated zinc, perforated iron, per- 
forated enamelled plates, or other perforated substance. The pulp or 
farinaceous matter is thus separated from the skins or peels of the potatoes, 
and then placed in hair, canvas, or fine wire bags, or wire boxes, and suv- 
mitted to screw or other pressure, thus forcing the farinaceous matter 
through the same ; by this means it is thoroughly cleaned of any eyehvles 
or pieces of skins or psels that may pass through the holes of the grater. 
The farinaceous matter is then pressed together, and afterwards forced 
through perforated plates, as before described, when it is placed in frames 

















1992. R.S. NEWALL, Gateshead, ** Apparatus for drying chemical compounuls 
and other substances.” — Dated 13th August, 1863. 

The object of this invention is to effect an economy in the operation of 
drying chemical compounds and other substances. To this end the patentee 
spreads or otherwise disp the subst required to be dried on an ex- 
tended travelling surface, and exposes the same to a current of air regulated 
in velocity and temperature. The apparatus admits of modifications in 
detail, but its general features may be thus described. The travelling 
surface for carrying the material to be dried may consist of a series of trays 
carried by endless chains, or an endless belt of lattice work, or of a band of 
cloth or other material suitable to the character of the material it is 
designed to receive. This endless carrying surface is to be so mounted 
that it will travel through an air chamber through which a current of air is 
maintained in the reverse direction to that of the motion of the travelling 
surface. At the other side of the chamber opposite to that at which the 
dry air is admitted is an orifice for the escape of the numid air. The velocity 
of the current of air is regulated by a valve or otherwise. 





Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batterves, ¢c. 
1931. W. Storer and J. Hancock, Nottingham, “ Electro motive engines.”"— 
Dated 5th August, 1863, 

This invention consists in constructing eliectro-motive engines as here- 
after described. In a suitable frame the inventors fix a ring of magnets, 
which are charged with electricity from a battery in the usual manner ; 
inside this ring of magnets they fix a circular rack, or wheel with internal 
teeth. Upon acentral shaft, to which rotary motiou is to be communicated, 
they fix four or more arms, each of which carries a wheel with six arma- 
tures, more or less free to revolve upon an axis, and upon this axis there is 
also a toothed pinion gearing into the circular rack. Upon the current 
being applied to the magnets in proper order, the armatures are attracted, 
revolve on their axis, and carry round the arms and shaft to which they are 
connected. Power for any purpose required may be taken from this shaft. 
In some cases they keep the arms carrying the armatures stationary, and 
drive round the cireular rack or wheel, and take the power from it,—Not 
proceeded with. 

Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
1744. H. N. Kine, Bath, “ Apparatus for producing spectral illusions on the 
stage.” —Dated 13th July, 1363. 

In carrying out this invention the inventor makes an opening in the 
stage about 8ft. behind the foot-lights or front of the stage, the depth of 
the opening from front to back being about 6ft., and occupying so much of 
the width of the stage as may be necessary to exhibit the objects intended 
to be represented. He places a piece of plate glass with its lower edge 
resting upon the hinder edge of the opening, and inclining forward at an 
angle of 45 deg. The piece of plate-glass should reach sufficiently high to 
show the objects intended to be represented, and its edges should be con- 
cealed by scenery, or in some other convenient mode, having regard to the 
objects to be exhibited. He constructs a fioor about 8tt. below the stage, 
and he places a mirror the lower edge of which rests upon the floor and 
the upper edge against the front edge of the opening in the stage. The 
mirror 1s to be parallel to the piece of plate-glass. The width of the mirror 
will depend upon the objects to be exhibited, and if it is less than the width 
of the plate-glass it must be capable of being moved laterally, if the 
spectval figure on the stage is to have any lateral motion. A person 
dressed to represent the spectral figure it is intended to produce ou the 
stage is placed on the floor underneath and behind the mirror, so that his 
image will be reflected by the mirror upwards through the opening in the 
stage upon the plate-glass, It will then be reflected by the surface of the 
plate-giass to the spectators, and will appear to them to be standing on the 
stage, the same distance behind the plate-glass as the person on the tloor 
underneath the stage is distant from tne mirror. When the person 
approaches the mirror, his reflected image which forms the spectral 
illusion will appear to approach the front of the stage, and as the person 
retires the spectral illusion will appear to recede. Ali objects and persons 
actually on the stage will be perfectly visible tu the spectators through the 
plate-giass, and the spectral figure will appear to be amongst them. it 
will be necessary to illumine the person unuer the stage with a very strong 
light, and for that purpose the light of the lime or electric light, or any 
other sufficiently strong light, must be concentrated upon him by any 
suitable apparatus placed under the stage, ani as much in front of him as 
the position of the mirror will allow. He finds that the best effect is pro- 
duced by concentrating the light of the lime or electric light upon the 
person by a lens 3}in. in diameter and 3in. thick at the centre, and placed 
at such a distance from the person as to give the strongest illumination 
The illuminating apparatus must be made to move as the person moves, 8) 
as to keep him always strongly illuminated. 1t is desirable to have @ back 
or sufficiently dark background to the person under the stage.—Nel pio 
ceeded with, ” 
1850. J. KIRKLAND, Liverpool, “ Apparatus for working hydraulic presses 

—DLated 24th July, 1963. ? 

In performing this invention, the inventor places and works the pumps 
in any convenieut way. To every single or double press, but preferaviy tv 
a series of double sets of presses, 80 that they cau be worked successively, 
he connects or employs one or more large pumps. To each single or —_— 
press he connects or employs a smali or pressure pump. ‘The large ane 
small pumps are used or worked joiutly to move tne traveiling plates 
quickly to their work, but the former—the large pump or pumps—!s a 
weighted or set so that, when a@ given pressure 13 reached, they conse to 
communicate with the rams of the presses, and without stopping or being 
stopped overflow at a valve provided for that purpose. — The small or gees 
sure pump, however, does nut stop or cease to communicate with the — — 
and although it is also weighted or set to overflow at a desired pressure, ’ 
continues to work and maintains the pressure uniformly on the articles nnd 
substances in the press so long as they remain. A cueck a 
the large and small pumps, when the former cease to comenannest> oe 
the press, or are stopped prevents communication and allows the full fore 
to be applied to the ram of the press.— Not proceeded with, ; 
1853. T. Stur@son, Belle Sauvage-yard, London, Chains."—Dated 24 

July, 1863. ; ‘ers 

This invention consists in forming on one extremity of each link = 
shaped piece of metal, which fits into a corresponding female — Tale 
purposely for it at the opposite extremity of the following - :  aae 
recess being of the form of a T, it is obvious that, when the maie } ol sa 
oue link is placed in the female recess of the other, if the pieces are : 4 
structed of suitable d , the shoulders er cross pieces on each — 
wiil be in contact, and if the links be properly supported by the — ye 
cannot get away from each other, but must move together as if they 
been rivetted.—Not proceeded with, - 
1854. B. Birnsaum, New Bond-street, Loudon, “ Garters and leggings 

Dated 24th July, 1863. ‘ i - 

For we purposes of this invention, in order that gaiters aud leggings may 
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——— 
be fastened and unfastened with greater facility, apparatus is applied in the 
following manner :—At one edge of a gaiter or legging a narrow plate of 
metal or other suitable material is applied, having thereon a series of studs 
or projections, the outer ends or heads of which are r than the stems. 
On the opposite edge of the gaiter or legging is applied a sliding plate, in 
which there are holes suitable for the passage of the heads or ends of the 
studs or projections above mentioned, and to each hole is formed a slot or 
opening of such dimensions as to admit of their being slid onthe stems of 
the studs or projections, but too small for the — of the heads. By 
these means, when a gaiter or legging has been pl round the leg, and 
the studs have respectively been passed through the holes in the sliding 
plate applied at the opposite edge of the gaiter or legging, the moving or 
the sliding plate will fasten all the studs or projections, and the gaiter or 
legging will be unfastened by simply moving back the sliding plate. 

1855. T. C. BatLand T. MorGAN, Weobly, Hereford, ‘* Apparatus for collect- 

ing fruit from trees.” —Dated 25th July, 1863. 

For the purposes of this invention, the inventors place round the tree 
from which the fruit is to be gathered, at proper distances and at equidistant 
positions, certain posts or standards, which may be made of wood or iron, 
or any other material, and which may be of any number. They then take 
a circular piece of cloth, rather larger than the area enclosed by the posts or 
standards mentioned ; having made aslitfrom any part of the circumference 
to a point rather beyond its centre, they introduce into the centre of the cloth 
or band inside, to which is placed a reeving string or other contrivance by 
which to attach the middle of the cloth round the trunk of the tree, and 
whien is placed as high on the trunk as the branches will allow. Round the 
arcumference of the cloth they make a hem in which is introduced another 
reeving string, Which, when operated upon, will give the necessary bellied 
form for allowing any article placed thereon to have an inclination inwards. 
They then make two apertures in the cloth (which apertures are afterwards 
fitted with gussets of a proper form and construction), one in each half of 
the cloth, in such positions between the circumference and the centre of the 
cloth, that the circumference of the cloth being simultaneously raised, any- 
thing falling thereon will have a tendency towards either one or other of 
these apertures. ‘The standards or posts placed round the tree from which 
fruit is to be collected may be of any number, but for an ordinary sized tree 
the inventors prefer to use eight. Having secured the middle of the cloth to 
the trunk of the tree, in manner already described, they attach those par.s 
of the circumference of the cloth which meet the post to the said posts by 
means of any suitable fastenings. To three of the posts the corresponding 
three parts of the cloth should be attached at an equal height, but for the 
remaining two ata slightly greater height, so that the cloth may be bellied 
in two equal divisions, and in such a manner that any fruit falling from the 
tree on to the cloth must have a tendency towards either one or other of the 
apertures already named, underneath which may be either placed a basket 
or proper receiver, or the apparatus which they propose to use for separat- 
ing the leaves and other matter from the fruit. The Second part of the 
invention consists of a contrivance for separating the leaves, dirt, or any 
foreign matter from the fruit. For this purpose, they construct a 
series of two or more troughs, which shall be so arranged as to be ail on the 
same incline, but placed at different inclinations, and with a break or space 
between each, in such a manner that, while any fruit placed on the first 
will acquire sufficient impetus from traversing it to reach the next, the 
jewves, dirt, and other matter may fall into the open space between the 
troughs.—Not proceeded with. 

1856. G. H., J. M., and J. James, Dyer’s-buildings, Holborn, London, “ Covers 
Sor purses, wallets, and pocket books.” —Dated 25th July, 1363. 

This invention consists in making the covers of purses, wallets, and pocket- 
books of leather or suitable material in such manner that any quantity of 
money, notes, or paper may be carried with safety and security without 
ivjuring the purse, wallet, or pocket-book. To effect this object the cover 
is made of two pieces, and to the end of the piece which forms the flap is 
attached or joined a piece of elastic web, or any other suitable pliable ma- 
terial ; the pieces are then joined and fastened inside the purse, wallet, or 
pocket-book, the part forming the back over lapping the elastic material, 
thus leaving a pocket on the back, which will be found very convenient for 
railway tickets, and such like articles, being easy of access without opening 
the purse or pocket-book. The, backs of the purse, wallet, or pocket-book 
are permitted to expand as they are filled by means of the elastic material, 
while the interior pocket or receptacles are kept quite tight.—WNot proceed:d 
with, 

1857. P. E. Gay, Paris, “ Boring apparatus.”—Dated 25th July, 18063. 

This invention relates to; improved apparatus for boring and tunnelling, 
the united action of which is, First, to make a circular cutting round that 
portion of rock or other matter to be removed ; and, Secondly, to open out 
a centre hole in which a charge of powder is introduced, the explosion of 
which breaks up the rock lying between it and the outer circular cutting. 
The vention cannot be descrived without reference to the drawings. 

1869. R. Dawson, Craven-street, Strand, London, “ Extinguishing jires."— 
Dated 28th July, 1863. 

This invention caunot be described without reference to the drawings.— 

Not proceeded with. 


1871. A. HECTOR, Montrose, “ Apparatus for facilitating the catching of fish.” 
—Dated 28th July, 1863. 

This invention consists in forming fishing nets with compartments or 
chambers, and closing apertures to retain the fish in the nets until the nets 
aredrawn ; and according to one arrangement—which the patentee calls a 
“cage net”—he keeps the mouth or mouths of the net open to admit of the 
entry of the fish by ropes attached to spars or other parts from ships or 
= vessels. This invention cannot be described without reference to the 

rawings. 
1si4. J. JsweLL, Devoran, near Truro,$ Cornwall, * Setting boilers.”~ Dated 

2th July, i363. 

For the purposes of this invention, in order to obtain more beneficial 
results in the consumption of fuel, and at the same time to avoid the 
necessity for setting steam boilers in brickwork or masonry where the outer 
surfaces of the boilers come in contact with the lime contained in the 
mortar of the eetting (which is injurious to the boiler), each boiler is at 
the parts which are below the water line therein formed with an outer 
casing of iron plates rivetted together, and the space between the outside of 
the boiler and the inside of the casing is divided by longitudinal partitions, 
and thus a series of longitudinal flues are formed at each side of the boiler. 
Exterior of such casing and flues water tanks or chambers are formed, 
Wherein water is received and heated preparatory to its being supplied into 
the builers or used for other purposes. It is preferred in constructing 
flues to a cylindrical boiler having an internal fire or furnace, that there 
should be on each side of the boiler three longitudinal flues constructed 
below the water line, as above explained. There should also be a central 
bottom flue, and the heat and products of combustion from the internal 
fire or furnace, having passed through the boiler should then be divided 
and caused to pass through the two upper longitudinal flues, one on each 
= of the boiler, then back through the two longitudinal flues imme- 
—— below ; next they should be caused to return through the two 
‘owest of the longitudinal flues at the sides, and, finally, they should be led 
a the bottom flue, which will conductthem to the stack or chimney. By 
; = means the heat will not only be more advantageously applied to the 
Whe but also to the water tanks formed outside of the longitudinal flues. 
oe nage two or more cylindrical boilers side by side, it is preferred 
aebal e space or spaces between them should be formed into water tanks, 
pete ra mentioned, in place of forming separate tanks to each boiler, but 

boiler may, when desired, have its separate water tanks constructed 
Outside of the longitudinal metal flues as above explained. 
1875. W. T. SmitH, Dalston, “ Securing or tightening the cords of blinds 
and other rollers.”— Dated 28th July, 1863. 
PP cee consists in securing or tightening the cords of blind and 
st . lers, by means of an india-rubber or other elastic band, cord, or 
ie © upper part of which is secured to or passed over a bar fixed to a 
os oan which the cord passes at bottom in the usual manner, and 
to the se ge of which is passed over or fastened to a hook or nail secured 
me ag i or wall; or instead of passing the lower part of the band, cord, 
stznp —— a hook or nail, a ring may be attached to the band, cord, or 
tail ean : : orm the means of securing it to the hook or nail. The hook or 
will ra ed secured in such a position that the elastic band, cord, or strap 
cane te hecessary tension to the cord. By this invention the ordi- 
en indow rack may be dispensed with.—Not proceeded with. 
18/8. N, THOMPSON, Abbey-gardens, St. John's-wood, ** Apparatus for stop- 

po ae bung-holes of casks, &e.”—Dated 29th July, 1363, i 
mie a le & to this invention tne patentee aves not, a8 is usual, make the 
ane the cask or vessel of the same diameter throughout, but he 
part of ag ond on the outside of the cask than ‘it is within, and into the 
bottom oft arger diameter he screws a metal lining or bushing. At the 
the eaid lis ie lining is a seat for a valve or stopper, and in the inner sides of 
those Gaaen bushing are vertical and horizontal grooves, similar to 
lining ot es mony J bayonet catch. A metal lid or cover fits over the top 
enters dow *hing, and a ring or flange on the underside of the lid or cover 
tering the he into it. This ring or flange has Projections on its exterior en- 
caver ig ty onet grooves in the lining or bushing, so that, when the lid or 
Underneen ry place, on turning it partly round, it becomes secured. 
hoie by restin é lid or cover is the valve or stopper for closing the bune- 
valve or st on the seat at the bottom of the lining or bushing. ‘This 
underside wire is formed, by preference, of a metal plate, clothed on its 
plate is rivets ome, which is irmly cemented to the metal piate, and the 
of the iid . to the lower end of a screw which passes through the centre 
alo two po Bare by a hole having a screw thread within it. There are 
hole, and the oles through the lid or cover on opposite sides of the central 
Wperatus ag herons employed when r g and replacing the stopping 
Teceive a ke oneier described. At the top of the screw is a socket to 
turning all t will be seen that, when the iid or cover is in its place, by 
the bung-hole _ the valve or stopper may be forced down into its seat, and 
Pressure of ch us closed ; by turning the screw in the contrary direction, the 

© valve or stopper on its seat will be released, and in this way 











air may be admitted to the cask when drawing off the liquid, the valve or 

stopper thus answering the same purpose as the vent peg ordinarily employed. 

1880. H. A. Bonnevinis, Paris, “ Self-acting flushing apparatus.”—A com- 
munication.— Dated 29th July, 1863. 

This invention cannot be described without reference to the drawings. 
1882. E. Sturer, Walworth, ‘Coating or protecting metallic surfaces."— 

Dated 29th July, 1863. 

This invention relates to a novel mode of coating or covering the metallic 
surface of crinoline steel, stay busks, and other analogous articles. The 
metallic surfaces are coated, first, with some suitable varnish, such as copal 
varnish, or with other sticky solution or preparation. such as oll paint, which 
will adhere with tenacity to the metallic surface. The patentee then sifts or 
dusts over such sticky or adhesive surface pulverised or disintegrated fibres, 
which may, if desired, be pressed into the adhesive preparation by passing 
the coated metal between rollers or other suitable pressing apparatus. Whenua 
rollers or pressing surfaces are employed, he prefers to make such surfaces 
slightly elastic. To this end the rollers may be made of wood, or wood or 
metal covered with leather or india-rubber, or some other suitable elastic 
material. A second and third coating of the adhesive preparation and flock- 
ing or disintegrated fibres may be applied, if desired, and all the fibres that 
do not adhere should be removed by brushing or otherwise. 

1883, G. INSKEEP, Madeley, “ Mill for grinding bones, grain, logwood, dc.” 
—Dated 30th July, 1863. 

The object of this invention is to grind bones and other substances to a 
greater degree of finencss than has hitherto been accomplished at a single 
operation, and the construction of a machine simpler and more effective in its 
operation than those machines generally used. The patentee constructs a 
substantial framework,which js mounted on a strong base frame,and he pro- 
vides suitable bearings for the axis of the grinding cylinder. The same 
shaft carries the fly-wheel, and receives motion from steam or other motive 
power acting ona pulley or drum fixed on the axis. The cylinder is provided 
with a sufficient number of cutters, which may be serrated or otherwise. 
These cutters are r ble at pl , and are d led into the cylinder 
and secured by set pins and keyed in the usual manner. The cutters are 
placed in a curved or oblique direction upon the cylinder, in such a manner 
that the tendency of the bone or other material while being ground will always 
be towards the middle of the cylinder, instead of being forced to the end of 
the same. The substance to be ground is first placed in a hopper, which is 
fixed immediately over the cylinder and forcing ram, so that, upon the with- 
drawal of the latter, the material falls upon a bed plate which is underneath 
the forcing ram. The forcing ram is intended to press the material to be 
ground against the revolving cylinder, and is fitted with guides and actuated 
by a weighted lever working through a cross shaft and lever acting upon a 
slotted cross head, which is suitably attached to the forcing ram before- 
named, the ram being brought back so as to admit the necessary charge by 
a crank with a loose roller working by a series of wheels or other means from 
the main shaft. Tne face of tne ram is furnished with suitable teeth, by 
means of which the material is firmly held while being ground ; these teeth 
may also be removabieat pleasure. It has been mentioned that the weighted 
lever which is employed to press the material by means of the forcing ram 
against the cylinder is of a curved shape, the object being to preveut too 
great a pressure upon the cylinder taking place upon the first return of the 
forcing ram, and to insure an even pressure throughout. The bed plate is 
movable, and is acted upon by another weighted lever 3 & set screw is pro- 
vided by which the plate is regulated and prevented from being pressed too 
closely against the cylinder by the lever. This bed plate is also provided 
with a cutter of a suitable shape to correspond with the cutters on the cylin- 
der, the object of this being for the material after being grouna by the 
cutters on the cylinder, while pressed against them by the forcing ram, to be 
again ground by the cutter on the cylinder, and that with which the bed 
piate is provided, and so as to reduce the material to as fine a powder as may 
be required. 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Finisuep Iron: Stzadiness; Prices tolerably Firm—Pia Inon: Large 
Sales by Local Banks: Effect upon the Market: Prices of All-mine 
and Hematite—Coau Trane: Reduction on the Tipton side: Pro- 
posed Reduction in the Wolverhampton District—Hanowane TRaves: 
Quietude: Eight Hundred achine-made Locks for Cast-iron Safes : 
Competition between Wolverhampton and London—Messns. Bakker 
anp Son’s Bankruproy—“* Time Barcains”: Zhe Law upon them 
Expounded— Faiwuxe or Mxssrs. Houmpen Brotuers: Composi- 
tion of 12s. 6d.—COMPENSATION FOR THE Fat. Or A Ratway 


Briwoe—Srearine Five Txousanp ‘ons or Coat: Conviction of 


the Offenders — Tue Bower Exrrosion at Haut Env; Twelve 
Men Killed, Twenty Injured: Evidence at the Adjourned inquest. 


Tue slight improvement in the iron trade, as mentioned last week, 
has been maintained during the interval since our last publication, 
Consumers, however, still withhold specifications in the hope and 
expectation of securing the iron that they want at lower prices than 
the makers are now prepared to quote; and few buyers will give 
out orders unaccompanied with the proviso that the price is to be 
subject to any reduction that may be recommended at the Prelimi- 
nary Meeting. On these terms makers are very ready to accept 
instructions, for no one in the trade supposes that there will be any 
alteration determined upon at the gathering. ‘The makers of best 
iron are firm in their demand of list rates, giving way to the extent 
of merely 2s. 6d. a ton for certain denominations. Nail sheets, 
that went up above the customary range, may now be had at 
£9 12s. 6d. 

Makers of finished iron have not yet begun to buy pigs. Con- 
sidering the time of the year there is really very little being done in 
pigs. ‘This is the more surprising, inasmuch as, up to very recently, 
large quantities of iron have been rolled in this district, and during 
theearly part of the busy time the combined production of all the 
furnaces here was scarcely sufficient to meet the demand. Up to 
that time, however, the capitalists in this district held large stocks 
of pig iron es security for money advanced some few years ago. 
This was kept upon wharves to await a condition of the market that 
should be favourable for its realisation. Such a time was supposed 
to have arrived at the close of last and the beginning of this year ; 
and the iron soon became scattered, was transferred from canal and 
carriers’ wharves to the “hanks” of finished ironmakers. It has 
been computed that as much as twenty thousand tons of pig iron 
was so transferred at the period named. So large a quantity be- 
coming all at once available, has tended very greatly to check the 
demand since that time, and it prevented the further upward move- 
ment in the prices of pigs which, until that period, had some time 
been perceptible. All-mine and good hematite pigs are firm at 
£4:10s. With coal at the prevailing high price, and the blue-flats 
stone at 18s. (its present price), the former cannot be made at a 
profit for less. 

New-mine coal o the Tipton side has been reduced 1s. a ton; 
and a meeting of colliery proprietors in the Wolverhampton district 
was to have been held in that town on Wednesday, with a view to 
a reduction in that locality also, but it has been postponed for a week, 
when the question will arise whether the price shall be reduced 
6d. or Is. 


The general hardware trades of this district continue steady, but 
is not characterise dby so much animation as that which prevail2d a 
mouth ago. This is traceable chiefly to the falling off in the country 
orders, consequent on the near approach of quarter-day. But most 
of the manufacturers are still well employed. 

The makers of small machine-made locks in Wolverhampton are 
tolerably busy. Among the orders recently received by one of these 
firms is one for 800 dead-locks for iron safes, each with two keys, 
and all to pass. The order has been in the market for some time, 
The competition lay chiefly between Messrs. Hobbs, of London, and 
a maker in Wolverhampton, and was eventually obtained for the 
latter through a tirm of factors in the same town, who are the con- 
tractors. The order has beea taken at a low figure in consequence 
of the extent of the duplicature of the work ; but the price will leave a 
tolerable amount of remuneration for the manufacturer. The locks 
are intended for 800 cast iron safes that are being made, singularly 
enough, in Dublin. Messrs. Chubb and Sons’ activity we drew 
attention to a week or two ago. While on this subject we may 
meution that a workman in the employ of Messrs. Perry and Sons, 
iron safe makers, of Highfields, has been sent to prison for six 
months for robbing his employers of a large number of locks of 
Chubb'’s and Aubin’s well-known makes. Thirty locks were shown 
to have been sold by the prisoner to a maker of safes at West Brom- 
wich named Cartwright, who, at the Staffordshire Assizes, last 








wale » was charged with feloniously receiving them, but he was 
acquitted. 

“The estate of Messrs. Barker and Son, metal brokers, of Bir- 
mingham, is expected to yield about 10s. in the £1 to the unsecured 
creditors, whose claims amount to £57,906. The claims of the 
creditors who hold security amount to £211,298. Mr. Barker, who 
is now only twenty-seven years of took to the concern six 
years ago, on the death of his father, and since the commencement 
of this year he had bought, theoretically, as many as 50,000 tons of 
Scotch pigs. ; 

“ As the affairs of Messrs. Barker and Son,” says the Bi 
Post, “ give some interest to the question of ‘time bargains; our 
commercial readers may be interested in knowing the law applicable 
to such transactions. A ‘time bargain’ consists in this :—One 
person nominally agrees to sell and another to buy, say, 1,000 tons 
of pig iron, to be delivered a month ortwo months hence ata given stated 
price. That contract may mean a bond fide sale, and the goods may 
be intended actually to be supplied, on the one hand, and received 
on the other, and money to be bond fide paid. Such a transaction 
as this is a genuine commercial piece of business, and, of course, 
open to no objection in point of law. But suppose the real inten- 
tion of both parties, though cloaked under the form of an apparent 
contract, be, in fact, this—that no iron is to be supplied or received 
at all, nor the full price to be paid, but the intentions of both parties 
shall be satisfied when the appointed day comes, by stating an ac- 
count of the difference between that day’s price of iron in the market 
and the contract price, and either party paying or receiving that 
difference, as the case may be. Such a transaction as this, brought 
to the test of reality, is not a contract to purchase iron, for no iron 
is intended to pass, but a simple wager, on one side backing iron to 
rise, and the other to fall, and betting the amount of the difference, 
in the one event, against the amount of the difference in 
the other event. The law provides that no action shall be 
maintained upon any contract by way of gaining or 
wagering. Such transactions are reduced to mere debts of honour. 
The only difference between a ‘time bargain’ in iron or railway 
shares, and backing a horse for the Derby, is that, in the latter case, 
the parties put down what they mean—iu the former they disguise 
their actual meaning under the forms of a regular piece of business. 
A jury, however, would be directed to look through this disguise, if 
they can, with the assistance of all the collateral circumstances of the 
case, and if they find the substance of the thing to be a wager, and 
not a purchase, then no action lies, It is, however, to be noticed 
that a wager is not illegal. It only comes to this, the law stands 
neuter, and it will not enforce it between the parties; but if the 
parties employ brokers or commission agents, who make good the 
principal's debt of honour by paying the money, these agents ma 
recover back from their principals the money they have paid, 
though, as between the principals themselves the law need not 
interfere.” 

In consequence of the failure of Messrs. Barker, Messrs. Holm- 
den Brothers, metal dealers, Little Charles-street, Birmingham, 
have been compelled to call their creditors together and to offer a 
composition of 12s. 6d. in the pound. The inselvents have always 
borne, and they still bear, a honourable character in the commercial 
— and are much respected by all who have dealings with 
them. 

At the Staffordshire Assizes, on Saturday, Jukes v. The London 
and North Western Railway Company was tried by Mr. Justice 
Keating and a special jury. The plaintiff, Mrs. Betsy Jukes, a 
widow, of Wednesbury, claimed compensation from the defendants 
for the death of her husband, who, on the 21st of last November, 
was killed by an iron parapet of one of the defendants’ bridges 
falling upon him as he was passing under the bridge with his horse 
and cart. Deceased was a milkman, a greengrocer, a haulier, and 
was 64 years old when he was killed. His weekly earnings were 
set down as about two guineas. The parapet had once been sup- 
ported at either end by a buttress of masonry, but these had been 
removed because of their weight, for it was desired to decrease 
the load upon the land on which it stood, which was being 
mined. The removal of the buttresses had occasioned an in- 
security, which had lasted for some time before the accident. 
The deceased left, in addition to his widow, two orphan 
boys, aged eleven and eight respectively, and the elder of whom was 
earning 6s. a week. DBefore the action was brought the directors 
offered the widow £100 for herself and £100 each for ker two 
children ; and they had paid that money into Court. For the plaintiff 
it was contended that she ought to receive such a sum as would buy 
her an annuity that would place ber in equally comfortable circum- 
stances to those she was in at her busband’s death, The jury 
awarded £150 to the widow, but thought that the company’s offer to 
the children was handsome. Previously, a juror had asked if they 
could take from the offer made to the children, and add to the 
widow’s £100, but the judge said they could not do so. 

At the same assizes, on Tuesday last, the brothers Oates were 
found guilty of stealing 5,000 tons of coal from three acres of land, 
at Darlaston Green, and immediately beneath the church there; but 
they were admitted to bail to await the decision of the judges on a 
point of law relative to the title of the land, as held by the incumbent 
of a church. 

The adjourned inquest on the bodies of the men who were killed 
by the explosion at Hall End took place at West Bromwich on Wed- 
nesday last. ‘T’he coroner announced tbat there was another death 
since the last inquiry, making, altogether, 12 killedand 20 injured. 
Mr. Bolton, of Wolverhampton, appeared on behalf of Mr. Johnson, 
jun., the proprietor of the works, and Mr. H. Jackson, of West 
Bromwich, on the part cf the engineer, William Bagnall. After 
having viewed the body of the deceased they proceeded with the 
inquiry. Joseph Griffiths, the manager of the puddlers at the above 
works, aeposed that he had been on the top of the boiler at ten o'clock 
the night before the explosion, and found itall right. The engineer's 
brother, James Bagnall, was then in charge of the boiler, but he was 
not sober. He did not, however, think him incapable to manage the 
boiler. When he examined the boiler the night before the explosion 
there was plenty of water in it. He had never heard any complaints 
about the boiler not being safe, but he had several times 
reported that William Bagnall was not efficient for the 
office of engineer, as he was often drunk. He (the wit- 
ness) had been in Mr. Jobnson’s employ nine years, — 
Joseph Stone, puddler, employed at the Hall End works, de 
that he had been in Mr. Johnson's employ for sixteen years, and the 
same boiler was there then. ‘William Bagnall was the engineer, and 
it was his duty to examine the boiler every night to seo that it was 
safe. He was in the bar yard of the works when the explosion took 
place, about half-past two. He beard arushing noise, and then saw 
bricks, iron, and timber flying in the air, He went out into the 
forges and found his brother, Charles Stone, under a heap of débris, 
quite dead. He had never heard of the boiler being in an unsafe 
state. He knew it to have been repaired with a new bottom nine 
years ago. He had seen the engineer, William Bagnall, ten minutes 
before the explosion, going down into the forge, but did not see 
him come back again. The rolling mills were standing when the 
explosion took place, and had been so for about ten minutes before. 
During that time the steam would be accumulating in the boiler. 
Bagnall was sober when he saw him going down the forge, but he 
had often seen him drunk when on duty. He considered the boiler 
safe at such times as Bagnall had his brother to help him. There 
were five boilers, and they were fed by taps. ‘I'he donkey engine 
did not supply the boilers with water. He did not see Bagnall shut 
off the water from the boiler that exploded to supply another one.— 
Joseph Morris, puddler, deposed that he was in the employ of 
Mr. Johuson nineteen years ago. The boiler had been put up before 
then. He worked there for two years, and during that time the 
boiler was thought safe, but when the furnaces were on there was 
sometimes @ short supply of water; about a year after, however, the 
fault was remedied. Bagnall was not engineer then. — Joseph 
Robday deposed that he was an underhand puddler, in the employ of 
Mr. Johnson. He was about ten yards from the boiler when the ex 
plosion took place. He saw the engineer on the top of the boiler 
about two minutes before it explod He (the engineer) was sober 
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then, but appeared as if he had been drinking over night. He never 
saw Bagnall drunk when on duty.—James Bagnall (brother to the 
engineer, William Bagnall) deposed that he was one of the two 
engineers employed by Mr. Johnson ; the other one was his brother 
William. He (witness) had been in charge of the boiler the day 
before the explosion, but left it at ten o’clock on the evening pre- 
ceding the explosion quite safe. He had filled the boiler before he 
jeft. He and his brother examined the boiler every three weeks. 
He had examined it the Sunday before the explosion. He in ex- 
amining it did not sound it but went inside, and with a hammer 
knocked the scurf off. There was a great deal of scurf round the 
flues, quite half an inch thick, but very little on the bottom and 
sides. He had once or twice told his brother to inform Mr. Johnson 
about there being so much scurf in the boiler; but he did uot think 
he had done so. The boiler was repaired two years ago with new 
strips. It was a condensed engine. He never knew what pressure 
he was working at. The safety valve had been repaired eight 
months ago. He could not account for the explosion, as he was not 
in char,ze of the boiler at the time.—This concluded the evidence for 
the Crown, and the inquest was further adjourned until next 
Tuesday, the 22nd inst. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Mersey Docks anp Harsour Boarp—NortHern Matters: Hartle- 
pool Port and Harbour Bill; River Tyne Commissioners: River 
Wear Commissioners—ANOTHER '!'RANSFER TO A JOINT-STOCK CoM- 
PANY—‘L'uRNPIKE ‘TRUSTS — A Patent Litigation: Crossley and 
Others v. Bright and Others — Scortisn Topics: North British 
Railway: Glasgow Association of Assistant Engineers: Scottish 
Shipbuilders’ Association: Paisley Water Supply: The Clyde Trust 
Iron Shipbuilding ; Edinburgh and Glasgow Kailway — Misceuia- 
neous Items: Barnsley lron Trade: Fairbairn Engineering Com- 
pany, &c.—Tue Laxcasuire Coat TRADE. 


Tue proceedings at the last sitting of the Mersey Docks and 
Harbour Board did not present many features of interest. A com- 
munication having been received from Mr. Faraday Smith, on 
behalf of the Duke of Bridgewater's trustees, with regard to the 
completion of the branch line of railway from the east side of the 
Wapping basin, to the Duke’s Dock, the works committee recom- 
mended the board to put down the line at an estimated cost of 
£175, to be reimbursed by the trustees. A letter having been received 
from the town-clerk, intimating that the corporation had agreed to 
contribute £250 towards the cost of erecting a foot-bridge from the 
Old Churchyard to the dock quay between the George’s Dock to the 
George's basin, it was resolved that the suggested arrangement be 
agreed to, that the engineer be authorised to carry it out, and that 
in the meantime the dock board solicitor and the town-clerk get the 
necessary permission from the proper authorities. The committee 
having taken into consideration a communication from Mr. R. A. 
Macfie with reference to improved facilities for loading and dis- 
charging vessels, resolved that they could not recommend any 
general system of working the docks and quays by machinery. 
From the north we learn that the Hartlepool Port and Harbour 
Bill has been withdrawn by the promoters, and it is generally re- 
ported that the Admiralty propose to use their endeavours in 
assisting the local commissioners in carrying out a large scheme 
which will afford more refuge for passing shipping. At the monthly 
meeting of the River Tyne Commissioners yesterday week, the cler 
read a letter from Lloyd’s Tyne Chain and Anchor Testing Com- 
pany for leave to construct a quay at Low Walker. Mr. Ridley 
moved, and Mr. Harle seconded, the following resolution, which was 
adopted :—“ That the Tyne Lloyd’s Chain and Anchor Testing 
Company's application be granted in accordance with Mr. Ure's 
recommendation, and on the usual conditions: no claim to be 
made in respect of damage caused by dredging to the quay ; 
and that it be a provision that the company be bound to test 
the chain of all parties brought for that purpose on payment 
of an uniform scale of charges approved of by this Commission.” 
The clerk also read a letter from the General Steam Navigation 
Company, complaining that when their steamers arrived at New- 
castle they generally found the berth assigned to them for the last 
twenty years occupied by other vessels. Accidents had happened to 
ngers in going ashore, in cousequence of their steamers 
having to lay outside other vessels opposite the wharf on arriving in 
the river. They considered that, as the oldest trading steam ship- 
ping company in the port, they might fairly ask that the berth 
should be kept clear for them on the evenings of Monday and 
Thursday, when their steamers arrived. Mr. Ormston said that the 
real cause of the complaint was that there was not sufficient quay 
room at Newcastle. The best remedy would be to make a quay at 
the Ouseburn. ‘The letter was referred to tue River Works Com- 
mittee. The aunual meeting of the River Wear Commission has 
just been held. The engineer (Mr. Meik) presented the following 
statement:—"I beg to report that the depth of water in the river 
continues to improve. The amount of dredging done during the last 
year has been 507,320 tons, being a considerable increase on the 
average of the five serene years. The depth of water on the bar 
continues in a satisfactory state, and no vessels have received damage 
while entering or leaving the harbour entrance for some time. It is 
expected when the rock at the Narrows is removed a marked im- 
provement will take place throughout the lower reaches of the river. 
The state of the dock works may, on the whole, be considered as 
satisfactory. The works done for the renewal of No. 1 dock gates 
have proved perfect, and are found to answer well. The new 
breakwater pier, completed last October, has withstood the winter 
seas without having sustained the least injury. The new works 
are in active progress. The contractor for the new graving dock 
commenced last month, and has got a considerable portion of the 
excavation removed. The unfavourable weather has prevented the 
contractor for the north-east piers making much progress, but it is 
expected he will soon be able to proceed with vigour. At the new 
Hendon dock the sea barrier and inner coffer dam are both ina 
state of forwardness, and when they are completed it is proposed 
to let the work in separate contracts. 1 may add that the sea of 
Monday last has somewhat shaken the groined portion of the 
north-east pier, towards the east end.” Mr, Rh. M, Hadson, referring 
to some voluminous accounts, complained that many things had costa 
good deal more than had been expected. For instance, the Swing 
Bridge, estimated to cost £1,650, had cost £3,400, and the Exchequer 
loan had cost them £1,636. The Act of 1863 cost double the amount 
which it was stated it would cost, and £245 bad been spent in 
opposing the Marchioness of Londonderry’s Bill. The working 
eXpelses Were enormous, and unless something was done by the 
committee to reduce them, they would get beyond the control of the 
board, The cost of printing and stationery and expenses of one 
establishment alone amounted to £1,554, and he had very liitle 
hesitation in saying that, with a little supervision, a great deal 
might be saved. When the Amalgamation Bill was proposed 
they were told the board would be able to effect a consider- 
able saving in the current expenses of the dock, and that 
the experiences of their predecessors, the dock directors, 
would enable them to avoid mistakes, work the dock at less 
expense, and at the same time with an iucrease of income. 
‘There were figures brought forward to prove this, but what had 
been the result? In the year 1857-58, the year before the Dock 
Company increased the rates, the revenue was £44,471. This year 
it was £52,136, showing an iucrease of £7,565, arising no doubt 
from the extension of the trade, and possibly from the wise legis- 
lation of the commissioners, The working expenses in the year 
mentioned were £17,420, or 39 per cent, and while the revenue 
had increased £7,565, the expenses had increased £9,300, or an 
excess of £2,000 of expenditure over revenue derived from the dock. 
They had, in fact, spent £9,000 to gain £,7,000, and the working 
expenses Boe bean incensed from 39 per cent. to nearly 51 per cent. 
Mr. Meik (the engineer) explained, with reference to the swing 





bridge, that Messrs Hawks and Co.’s tender was £1,650, but the total 
cost, including masonry, was estimated at £3,500. . 

Transfers of private undertakings to companies—what magic there 
is in the word “ company !”—seem more and more the order of the 
day. ‘Thus terms for the sale to a joint-stock company of the 
large armour plate, iron, steel, railway spring, and file works, 
well known as the Cyclops Works, Sheffield, have been arranged 
through Messrs. Chadwick, Adamson, and Co., of London and Man- 
chester. The new company will be styled Charles Cammell and 
Co., Limited. The capital will be £1,00°,000, in shares of £100 each. 
Mr. Cammell and his friends will take a large interest in the 
concern, and the whole of the capital has been privately subscribed 
for. The works will be carried on as usual. 

As the Government has obtained the appointment of a select 
committee of the House of Commons to inquire into the expediency 
and practicability of abolishing turnpike trusts, it may be interest- 
ing to note the financial position of those bodies in the three years 
ending 1860 :— 

1860. 
822, 284 
4 


1858. 
e+ 25,127,868 
48,737 
783,191 
31,087 


1859. 
Mortgage debts ee 2,766 
Floating debts... «oe «. 
Unpaid interest .. .. 
Sum due to treasurers ., 


49,219 
796,258 


25,810 24,881 





5,844,047 
364,685 


5,653,873 
353,541 


Tetel oc. cc cm 0 
Less total asse - 


5,990,883 
346,656 





Actual indebtedness £5,644,227 .. £5,479,352 .. £5,300,332 

It will be rather curious to see how the Government or the select 
committee proposes to deal with these few odd millions. The last 
legislation somewhat akin to the subject, the Highway Act, has 
excited no small amount of agitation in the rural districts, and is 
pronounced a failure in many quarters. It does not appear that the 
position of the turnpike trusts is getting worse, at any rate, if we 
may judge from the following comparative statement of their in- 
come and expenditure :— 
1860. 


Income— 1858. 
«+ £1,071,605 


From tolls.. .. «. «+» £1,047,130 
Parish composition in lieu 

of statuteduty .. .. 
Other receipts .. .. «. 


1859. 
ee £1,057,894 


36,633 .. 
38,491 


87,655 .. 
42,326 .. 


1,137,885 .. 


37,111 
46,699 





1,122,254 .. 1,155,415 
280,460 
112,708 
175,268 
82,514 
176,399 
130,768 
151,188 .. 


Total .. «s+ oo of 
Expenditure— 

Manual labour... .. .. 
Carriage of materials... 
Materials for surface repairs 
Salaries .. 2 o- 
Interest of debt .. 
Debts paid off .. .. 
Other expenses... 





279,260 .. 
110,884 .. 
182,862 .. 
32,622 
171,646 .. 
139,237 .. 
146,794 .. 


287,409 
116,097 
202,915 

$2,058 
165,906 
142,377 
165,294 





Total oe ce ee ee £1,109,305 .. £1,113,305 .. £1,162,556 


These figures show a virtual equilibrium between outgoings and 
incomings; and we reully cannot see why the 1,100 remaining 
turnpike trusts might not be left to conduct their affairs in peace; 
unless, indeed, matters have changed materially for the worse 
since 1860. 

A great patent reference, Crossley and others v. Bright and others, 
was disposed of last week. The action was commenced by Messrs. 
Crossley and Sons, the well-known carpet manufacturers at 
Halifax, against Messrs. Bright and Co., of Rochdale, for an 
alleged infringement of a patent granted on 28th September, 1850, 
to Messrs. Crossley, Collier, and Hudson for “improvements in 
printing yarns for, and in weaving, carpets and other fabrics.” The 
action was commenced on the 21st September, 1859, and the pro- 
ceedings originally comprised two patents, the one mentioned and 
another granted on the 23rd July, 1850, to Mr. William Wood for 
“improvements in the manufacture cf carpets and other terry 
fabrics,” of both which patents the plaintiffs had become proprietors. 
In an early stage of the proceedings the plaintiffs found it necessary 
to disclaim a portion of Wood's patent; they did so, and being 
thus compelled to commence proceedings anew, the actions 
were divided, one being limited to proceedings under Wood's 
patent, the other to Crossley, Collier, and Hudson's 
patent. Both actions stood for trial. at the Guildhall, London, on 
ist July, 1862, and were then referred to arbitration, Mr. Robert 
Lush, Oc. being;the arbitrator mutually agreed upon by plaintiffs 
and defendants. The reference on Wood’s patent was taken first. 
After various sittings, held at the Westminster Palace Hotel, the 
arbitrator in January, 1863, delivered his award in favour of the 
defendants, finding that they had not infringed the patent. The 
reference on Crossley, Collier, and Hudson’s patent commenced on 
the 16th of May, 1863, and was adjourned from time to time. The 
witnesses examined in the course of the proceedings comprised, 
amongst others, Sir Francis Crossley, M.P., one of the plaintiffs ; 
Mr. Joseph Crossley, also a plaintiff and one of the patentees; Mr. 
John Collier, son of another of the patentees; Mr. James Hudson, a 
patentee; Mr. John Marsden; and William Skirrow, in plaintiffs’ 
service. On the defendants’ side the witnesses examined were Mr. 
F. J. Bramwell and Mr. E. A. Cowper, civil engineers; Mr. Alex- 
ander Morton, of Kilmarnock; Mr. Thomas Kennedy, also of Kil- 
marnock; and Elizabeth Tweedale, a weaver in defendant’s service. 
The models on both sides were extremely numerous, and in the course 
of the proceedings the plaintiffs sent up to London, and worked by 
steam power at their warehouse in the City, a loom containing the 
improvements in weaving alleged to be infringed. The defendants 
also had two looms set up, and working by steam power in the 
neighbourhood of Westminster. After an inquiry extending over 
21 days, the proceedings before the arbitrator were brought to a 
close on the 16th February last. The award was delivered last 
week. It is in favour of Messrs. Bright and Co., the defendants ; 
the arbitrator having found that the plaintiffs were not the first and 
true inventors of the improvements in print®&ng yarns, and that the 
defendants have not infringed that part of the patent which relates 
to improvements in weaving carpets and other fabrics. The general 
costs of the reference and award are to be paid by the plaintiffs. 
Messrs. Sale, Warthington, Shipman, and Seddon, the attorneys for 
the defendants, write:—‘* The plaintiffs’ patent is void for want of 
novelty. The plaintiffs had the award in their favour so far as the 
improvements in printing yarns are concerned ; but, as the patent 
is void, this is of no avail to them. On the main issue, so far as 
relates to the improvements in weaving carpets, the award is en- 
tirely in favour of the defendants. Although the patent is bad, the 
defendants have to bear the costs of two of their own witnesses, 
examined as to the printing portion, and of one day’s sitting on the 
arbitration ; with this trifling exception all the costs are to be borne 
by the plaintiffs.” 

With regard to Scottish matters, it appears that the directors of 
the North British Railway Company recommend a dividend on the 
ordinary stock for the past half-year at the rate of 1} per cent. per 
annum, £1,504 being carried forward to the credit of the current 
half-year. We should note that the Border Union, one of the 
undertakings merged in the general North British system, receives 
a dividend at the rate of £2 12s. 6d. per cent. per annum, while the 
Edinburgh, Perth, and Dundee comes in for 11s. 8d. per cent. per 
annum. These are no great results, but better things may be hoped 
for in time. Mr. Mortimer Evans, C.E., has read a paper on 
“Spiral Masonry” to the Glasgow Association of Assistant-Engi- 
neers; and at the last monthly sitting of the Scottish Shipbuilders’ 
Association, a paper was read by Mr. J. G. Lawrie, Glasgow, on 
“Tron and Steel Spars ;” and a paper, written by Mr. W. J. Hay, 
Admiralty Chemist, on ** The Protection of War Ships from Oxida- 
tion and Fouling,” was afterwards read by Mr. Robert Mansel. 

Mr. W. R. Copland, engineer, gives the consumption of water at 
Paisley during the past year as follows :— 

Gallons. 
72,078,043 
167,456,026 
115,587,225 


555,121,304 
Mr. Copland adds :—‘‘ Assuming the population supplied with 


For domestic purposes .. 
— public works .. .. oe + ee 
— compensation .. .. 





water to number 50,009, I find that the amount consumed, per head 
per diem, for domestic purposes is equal to 15 gallons. If the wat 

supplied to public works be included, the consumption will be increased 
to 24 gallons per head per diem.” Mr. G. Reith, of Aberdeen, has 
been elected “ general manager” of the affairs of the River Clyde 
Trust; the salary attached to this important and responsible ap- 
—— is £1,000 per annum. Messrs. C. Connell and Co. ake 
aunched a fine iron sailing ship of 1,080 tons, named the Schah 
Zadee, intended for the Indian trade. Messrs. Connell are layin , 
down in the berth vacated by this vessel the keel of an iron ship for 
Messrs. George Smith and Sons’ East India line. Messrs, Barclay 
Curle, and Co. have also launched from their Whiteinch buildins 
yard, an iron sailing ship, of about 1,220 tons register. She is the 
property of Messrs. Eyre, Evans, and Co., Liverpool, and will be 
employed as one of their East India liners. ‘The half-yearly report 
of the directors of the Edinburgh and Glasgow Railway shows that 
that undertaking is in a very fair position. The w orking expenses 
remain at 40 per cent., and the traflic increased during the 
past half-year to the extent of £17,606. After providing for 
all preferentiai charges, a dividend of four per cent. was 
possible on the ordinary stock. It appears that the greater 
part of the sum expended on capital account during the 
past half-year is for workmen’s houses and the goods station at 
Sighthill. Both works are well advanced—the houses will be 
occupied this summer, and the goods sheds are all but complete. 
An addition to the rolling stock of first-class carriages and wagons 
has also been made. The works for 4} miles of the Queensferry 
branch (8 miles in all) have been contracted fer, and the remainder 
of the line will be let in a short time. A connection with Glasgow 
harbour being much wanted for trailic to and trom the East and 
North of Scotland, the directors have thought it advisable to adopt 
a scheme proposed to them for a branch from your Dumbartonshire 
line near Maryhill, to Stobcross. It will give an excellent access to 
the harbour, and passes through a considerable tield of minerals, 
without any material interference with house property. An agree- 
ment has been made with the Alva Railway Company to purchase 
their line at a cost of £12,500, Edinburgh and Glasgow ordinary 
stock, and assuming a deventure debt of £5,000. : 

We may note one or two other miscellaneous items of interest. 
The iron trade in the Barnsley district continues good, and another 
furnace has just been put into blast by Messrs. Cooper, of the Park- 
gate Collieries at Worsbro’. Messrs. 8. Jackson and Co., of the 
Tyldesley and Astley Collieries, have reconstructed their firm into a 
limited liability company. The Fairbairn Engineering Company is 
about to open an establishment in London, where the head- quarters 
of the firm will be, and the entire business ot the establishment will 
be placed under the direction of a manager-in-chiet, who will reside 
in London. This arrangement will in no way interfere with Mr. 
Harman's managership in Manchester. 

With regard to the Lancashire coal trade, it is stated that in the 
neighbourhood of Wigan business continues brisk. In the neigh- 
bourhood of Manchester this, however, is not the case, the demand 
being so slack, and prices so hard to be maintained, that the colliery 
proprietors in one district—that of Ashton-under-Lyne—have been 
compelled to reduce the wages of their men 2d. in the shilling. In 
all but one instance this was accepted by the employed, and in this, 
after a week’s strike, the men returned to work at the reduced rate. 
At St. Helen’s business is again steady in its accustomed channels, 
and a fair export trade has been done at Liverpool. 





METAL MARKET. 

Tue metal market has shown symptoms of improvement this week. 
RalLs.—Some transactions have been reported at £7 15s. per ton. 
Tin.--Dull. Banca, £116, fine, Straits £112, per ton, English Bar, 

£117, and Block £116 per ton. 
Tin PLaTKS.—But little doing. Coke 24s., and Charcoal 28s, per box. 
Correk.—More inquiry. The smelter’s prices are—£110 tor manufac- 

tured, and Tile and Cake £103 per ton. MOAT# AND Co, 
65, Old Broad-street, London, E.C., March 17th, 1864. 


SCOTCH IRON MARKET REPORY. 
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GuLasGow, 16th March, 1864. 
The market has been more active this past week, and prices: advanced 
to 59s. cash, but flattened to-day to 53s. 1}d. Tbe tire business is good. 
Exports Jast week were 9,798 tous, against 12,324 tons in the same 
week of last year. Suaw, THOMPSON, AND MOORE. 
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Tue Durca Tramway Company.—A prospectus has been issued 
of the Dutch Tramway Company, with the modest capital of 
£50,000, in shares of £10. The object is, in the first instance, to 
carry out a concession which has been obtained for a double tram- 
way from the Hague to the Scheveningue, which is termed in the 
prospectus “the Brighton of Holland,” and for the full completion 


of which for £40,000 an agreement has been concluded with English 
contractors. 

Great Western Rattway.—The goods and mineral traffic of the 
system, especially from South Wales and Staffordshire, has rapidly 
increased, and the returns would have been much larger but for the 
insufficiency of the locomotive and wagon stock, and the inadequacy 
of siding and other accommodation. To provide for this as well as 
for a general increase of business, the directors have ordered, during 
the half-year, 740 goods wagons and 38 goods engives for use oD = 
narrow gauge portion of the system, in addition to some extensions S 
sidings, engine sheds, &c. The wagons are now being delivered, 7 
the locomotives will shortly follow. By means of this expenditure, an 
by a more thorough organisation of the staff, the directors_beliet® 
that they will be able to conduct a largely-increased traffic Me 
benefit to the company, and with satisfaction to the traders on the 
line. 
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THE CATASTROPHE AT SHEFFIELD, 
[ApsourneD Inquest. ] 


Tre inquest on the bodies of Thomas Elston and others was 
resumed at the Town Hall on Wednesday. te 

The coroner (Mr. John Webster) conducted the inquiry. Among 
those present were Mr. Robert Rawlinson, C.E., and Mr. Nathaniel 
Beardmore, C.E., from the Home Office ; M. Mille, member of the 
Legion of Honour, and engineer of bridges and roads to the French 
Government; Mr. Robert W. Mylne, C.E., F.R.S., of London; Mr. 
W. Lindley, C.E. (London), engineer of the Hamburgh Sewage and 
once le Colonel Ford, of York; Mr. Perronet Thompson, 
barrister, instructed by Messrs. A. Smith and Sone, solicitors to 
the Water Company; and Mr. William Smith, chairman of the 

r Company. 

bao pee sey opening the proceedings, said the jury were met 
to inquire how Thomas Elston and others came to their deaths on 
the 12th inst. He proposed only to direct their attention to the 
death of Elson. Separate inquisitions could afterwards be made 
with regard to the other deceased without any particular inquiry. 
Having read the evidence taken on the previous occasion, the 
coroner added that the course he proposed to take was to examine 
the engineer of the company first, in order to get, as far as possible, 
ahistory of the embankment. If Mr. Leather could not give all 
the information deemed necessary he (the coroner) would call Mr. 
Gunson, the resident engineer, Mr. Craven, the contractor, and other 
witnesses as might be necessary. If their evidence was not satis- 
factory he would call Mr. Rawlinson, the Government Inspector, 
and one or two other witnesses who had been engaged in examining 
the reservoir, who would give their opinion as to the cause of the 
disaster. ‘That would be the most direct way of getting at 
what they wished. He hoped to be able to conclude the inquest 
that day; but if the witnesses were uot all examined by half- 
past five he would adjourn the proceedings, and resume the inquiry 
this day (Thursday). 

The following evidence was then adduced :— 

Mr. John Towlerton Leather, Leventhorpe, near Leeds, civil 
engineer, said: —I am the consulting engineer of the Sheffield Water- 
works Company. I was consulted by the company when they 
applied to Parliament for powers to make the Bradfield reservoir. I 
prepared the plans and specifications for its construction. That 
would be in the year 1858. Parliamentary plans and sections were 
deposited in 1852 for this and two other reservoirs, which we called 
the Bradfield scheme. I examined the country generally before de- 

siting the plans, to see if water could be obtained. The contract 
or the Bradteld reservoir was let, I think, in 1858. Originally the 
embankment was set out ‘lower down the valley than where it is 
executed. That first embankment was never commenced, because it 
was found, on trial holes being sunk, that there had been a disturb- 
ance of tbe strata. I then altered my plans for the embankment to 
be where it now is. 1 examined the ground before we commenced 
making the embankment, and found it to be on the outcrop of the 
coal measures, and at the commencement of the millstone grit. 
The strata consist, first, of soil, then clay, then stone, then shale, 
with a ganister formation, and a little coal in the centre of 
the valley. I had to deal with soil, clay, stone, and shale in 
the embankment. The only spring I ever saw in the valley 
was one on the site of the reservoir, a little above the embank- 
ment. The first thing in forming the embankment is to 
sink the puddle trench in the centre of the base. The original plan 
provides for a puddle bank about 10ft. below the surface. In sink- 
ing a trench we did not finda good foundation at that depth. It 
was not sufficiently watertight. It was therefore necessary to sink 
until we did get to a water-tight foundation. We sank to a depth 
varying from 10ft. to 60ft. and then got a water-tight foundation. A 
good deal of water came into the puddle trench during the working. 
We got rid of it by pumping. I do not remember what powers the 
contractor had to pump the water. I came to see the trench, I 
think twice. I came when I was wanted, I walked over the bottom 
of the trench when it was finished, and knew it was water-tight. I 
am not aware that in wet weather the quantity of water in the 
trench was so great that they could not pump it down. I saw the 
puddle trench in 1861, and in 1863 I saw the puddle wall. I did 
not see the puddling of the treuch in its progress—at all events not 
atthe lowest point. I did not see the whole of the puddle, but 
what I did see was well put in, and the work was good. 
The water was not cut off altogether from the trench. 
The trench simply divided the watercourses. ‘The water 
came into the trench so long as it was open. The bottom 
of the trench was impervious, but the sides were pervious. 
The water was not got rid of, but blocked out by the puddle, as is 
usual. When, therefore, the puddle wall got to a certain height 
there would be water against it on the upper side. The water that 
would get through the rock to the puddle wall would not have a 
tendency to injure it. The object of a puddle wall is to keep out 
water, and therefore, water is always against it in a reservoir. ‘Ube 
water rises against the puddle wall, but does not percolate through 
itt The water was not let off by any natural means; if it had, ihe 
puddle wall would not be perfect. As the puddle wall was being 
constructed, the water rose with it, and was carried away. The 
embankment across the valley is 418 yards long. It is 5v0ft. wide 
at the base and 12ft. at the top. The inner slope is 2} to 1, and the 
outer slope the same. The greatest height is 95ft. The puddle 
is 4ft. wide at the top, and gets wider by 1}in. at every foot in 
depth. Thus, supposing the puddle wall is 95ft. high, it will 
be 16ft. wide at the base. There is 6ft. of puddle below the surface, 
making the total depth of the puddle wall 155ft. The reservoir 
would contain a little over 114,000,000 cubic feet of water. The 


surface area of water was about seventy-cight acres. The area of | 


the gathering ground is about 43,000 acres. We got the material 
for making the embankment from the inside of the reservoir, and in 
doing so laid bare the rocks. In some places we got a good deal of 
stone. The embankment is made of stone, clay, shale, and earth. 
I cannot say how the material was putin. Mr.Gunson was not my 
Servant. He was the resident engineer. He had the superin- 
tendence of the works, and occasionally consulted with me. He 
could not deviate from my plans. There are two 18-in. pipes from 
the inside to the outside of the reservoir underneath the embank- 
ment. The pipes are about 500ft. long, made up of lengths of 9ft. 
There would be fifty-five or fifty-six lengths. They ure joined 
with sockets aud lead in the ordinary way. They are laid ina 
trench Sft. below the surface of the ground. They are wrapped 
round with clay puddle to the thickness of, I think, 18in., the trench 
being then filled in. The pipes are laid obliquely, not diagonally, 
— the embankment in a straight line. The Valves are at the 
ower end of the pipe, outside the embankment. If one of the pipes 
Were to burst in the centre it would be difficult to get to it to repair 
. It would have to be reached by excavations. An instance of 
at kind occurred in the great dam at Crookes. ‘The pipes 
Were originally of wood. I removed them by excavating, and 
substituted iron pipes. That would be thirty years ago. The 
ame of one of these pipes would most likely cause serious 
f age to the embankment. The embankment might possibly fall 
“tee we could find out the damage; I can’t tell what might 
Pry er I never knew an instance of that. The pipes were made 
dh ouble the usual strength. I should think there could not be an 
in _ Pressure upon the pipes from the embankment. Being laid 
ae © solid ground, the weight above could do them no harm, 
€ss it Was a crushing pressure. There would not be an unequal 
en upon the pipes, so as to raise them at any of the joints or 
me — to leak. We can insure a sufficient equality of material 
a nd ~ Whole length of the pipes for all practical purposes. The 
which b ompany have other dams constructed on the same principle, 
Water i been in operation a great number of years. Possibly 
might Tom the sources blocked up in filling the puddle trench 
aie get into the pipe trench. If it did it would show itself. If 
heme got in below the puddle trench it might be dangerous; if 
vey it would not. It would show itself by percolating to the 
end. Water-mains in streets do not often give way under 











external pressure. I never knew one break or yield at the joint 
from externa! pressure. 

Mr. Rawlinson: Is it not a common thing for a new line of mains 
tc have blemished joints, and leak ? 

Mr. Leather: The pipes of the company are severely tested be- 
fore they are put down. 

Mr. Rawlinson: I saw the testing apparatus, but, nevertheless, 
the question isa proper one. My experience is that they do give 


way. 

Mr. Leather: My experience, on the contrary, is that they scarcely 
ever do give way. 

Examination of Mr. Leather by the coroner resumed: I never 
heard of a pipe giving way on account of water creeping along the 
pipe trench. I do not know there was such a case at Birmingham, 
It would not have been better to have made a culvert for the pipes. 
Laying them in a trench is better, because, in my judgment, it is a 
more simple operation, and more secure. In case of accident a 
culvert would give readier access for repair, but with much greater 
liability to accident. 1 can hardly tell the pressure of water on the 
valve when the reservoir is full; H am not prepared with the neces- 
sary calculations. 

Mr. Rawlinson, after a calculation, said the pressure of water on 
each valve would be from four to five tons, when the reservoir was 
full. 

Mr. Leather’s examination resumed : When the water is flowing 
freely through the pipes they are not likely to sustain much injury. 
The opening of the valve would not have a tendency to wrench the 
joints of the pipes. The pressure lessens as the valve is opened. 

The Coroner : It took half an hour to open one of those valves on 
the night of the inundation, and there was a shaking and straining 
of the pipe during the operation not felt before or after. ‘Chatis the 
reason why I ask the question. What I mean is, would there not 
be a greater pressure upon the valve when the water was in motion ? 

Mr. Leather: No. Thsre would be greater disturbances in the 
way of noise in opening the valve, but the pressure would diminish 
as the valve opened. ‘The pipes would run off 10,000 cubic feet of 
water per minute. Every inch that the water lowered would 
diminish the pressure upon the embankment. At this rate, 190 
hours, or about nine days, would be required to let off the whole of 
the water, supposing there was no addition. I have not hitherto 
thought it necessary to have had more complete control over the 
water. I didall thatI thought necessary to provide against danger. 
I know of no means of providing against danger except the pipes 
and bye-wash. ‘There is a drain all round the Redmires dam, but 
that is for another purpose altogether. 

The coroner: Ought you not, as a practical engineer, to minimise 
the danger as much as possible in making these large reservoirs ? 
There has been no attempt to minimise the danger here, and there 
is no use in having an engineer unless he does that. You have had 
the management of these dams. You have placed a great embank- 
ment there, and collected an immense body of water behindit. But 
even though there was a suspicion that the embankment might 
give way, you have taken no means of taking the water any other 
direction, so as to avoid its coming down in one body upon the 
people of Sheffield. I ask you, is it not desirable in such cases that 
some means should be taken of lessening the danger ? 

Mr. Leather: I cannot conceive any other way than that adopted. 

The coroner: There was not the slightest arrangement made for 
doing away with the danger; that is what I complain of Why, it 
would have taken eight days to have run off the water in the dam 
through the pipes, if there had been no influx. The influx of water 
was so enormous that it would have taken three weeks to run off the 
water by the pipes. I saw a large cutting near; could not that have 
been made available, Mr. Leather ? 

Mr. Leather: No. A cutting should be at the bottom of the 
embankment of a reservoir to relieve it under such circumstances, 
and I know of no means of having such a cutting. 

The coroner: Could you not have drawn away any water that 
reached the puddle without the puddle being injured—drawn away 
from the outside, I mean ? 

Mr. Leather: Yes. I do not know that anything of that sort has 
been done. 

The coroner: It was no part of your plan to drain the puddle 
trench ?—No; except during the working. 

I mean afterwards ?—No; I do not suppose any would get there 
afterwards. 

I am supposing it has. The puddle trench could not be so drained 
as to prevent water getting there. Any water that might get there 
would naturally percolate through the embankment on the lower 
side. It would get away without doing any injury. 

The coroner: I am told that water was seen coming from the 
bottom of the embankment sometimes; that might be the reason. 
It might be said that would be the natural result if any water did 
get into the embankment. Would there not be a greater weight 
upon the escape pipes in the centre of the embankment than at the 
edges of it?—The pressure would be greater, The embankment 
was 90ft. high in the centre. If this weight pressed the pipes down 
at the centre through the puddle, it would not necessarily disjoint 
the pipes. 

Mr. Rawlinson called the attention of the witness to a report pub- 
lished by the Society of Civil Engineers, in which it was stated that 
pipes laid under an intrenchment occasionally broke from the pres- 
sure upon them not being equal; and mentioning an instance at 
Melbourne, where the fracture had to be repaired by inserting a line 
of boiler plating inside. The pipes in this case were excellent cast- 
ings, and had borne a very severe pressure, both externally and 
internally, but by the weight of the embankment were flattened and 
distorted more in the centre than at the sides, because the pressure 
was unequal. There was, therefore, a possibility of pipes subjected 
to an unequal pressure being injured. 

Mr. Leather replied that the pipes, in the case cited by Mr. Raw- 
linson, were laid in the embankment, not in atrough. ‘Those of the 
Bradfield reservoir were, however, laid in a trench under the em- 
bankment. The cases, therefore, were quite different. 

The coroner: But though the trough was made in the natural 
ground the pipes themselves were laid in an artificial ground, which 
might offer more resistance in one part than another. 

Mr. Leather: There were 18in. of puddle round them, but they 
would adjust themselves in the puddle. 

By the jury: How do vou determine the strength of the embank- 
ment ?—It was ten times that of the pressure against it. I cannot 
tell how much water would run into the reservoir in twenty-four 
hours on a wet day. The pipes had not been examined since the 
flood. But as there was no leakage through or about the pipes 
before the accident, and as there was a full flow of water through 
the pipes when the valves were opened, it is fair to presume there 
was no leakage. I have seen the valve work under half the full 
pressure. 

Mr. Leather, examined by Mr. Perronet Thompson: I have been 
the consulting engineer of the company in respect of all their 
reservoirs. 1 have not previously had an accident, though some of 
the reservoirs are of greater extent than the Bradfield reservoir. 
The embankment of theupper dam at Redmires is much larger. The 
plans and sections for this and the reservoirs that have stood for 
years are precisely the same in principle, and there is a great simi- 
larity in situation and materials of some of them. I used all the 
means known to me, as a practical engineer, in the construction of 
these dams, for insuring the security of the work. So far as my 
observation went, the quality of the work was good throughout. 
The fact of the puddle trench being sunk to the depth of 60ft., 
although the plans required only 10ft., is an illustration of the care 
exercised in providing for the safety of thedam. The specification 
provided for the trench being made deeper than 10ft. if necessary. 
The weight of the water is measured by the depth, and not the 
quantity of the water on the superficial area. One-fourth the water 
might have given quite as great a pressure if the depth had been the 
same. I have not an instance, in my experience, of pi carried 
under the embankment having given way. If the Salons of the 
pipes had in this instance been unable to sustain the weight of 
water, the only result would have been that the water would have 














run away; no damage would have resulted. I have taken all reason- 
able means to provide against danger. The object of an embank- 
ment is to confine the water, and the business of an engineer is to 
make his embankment sufficient to resist the pressure of the wator 
against it, not to provide any other means of letting the water off on 
the supposition that the embankment is not strong enough. This 
embankment was sufficient. The puddle wall is the real security of 
the water. The only object of the embankment is to support the 
puddle wall, not itself to keep out the water. It is not, therefore, 
specially important that the earth of the embankment itself should 
be such as will keep out water. This puddle wall was 60ft. deep. 
The pressure of water in the pipes at Sheffield is much greater than 
in those at Bradfield. 

By the coroner: If aun embankment is to support a puddle wall, 
and the embankment is insufficiently strong, the puddle bank will, 
of course, fall. I have examined the embankment since the flood, 
and think it was properly made. Under the lower side there was a 
footing of stone, to prevent the embankment slipping. 

By the jury: The pipes would be carried through the puddle 
trench if not through the embankment. They would find that 
proper precautions bad been taken against any settling there, by 
which it was not likely that the pipes would be broken. 

By the coroner: I really do not know the cause of the embank- 
ment bursting. I have very great difficulty, indeed, in forming any 
opinion worth relying upon. I can form conjectures, and so can any- 
body else, but they are not worth much. There is a possibility de 
landslip under the seat of the embankment ee produced it. I 
do not believe the embankment itself has slipped, but the stratifica- 
tion beneath it may have slipped. 

Mr. Rawlivson : You mean that you do not think the embankment 
was the first to slip?—That is the more correct way of putting it. 

By the coroner: A fracture of the pipes has been suggested. If 
the pipes had broken that might have caused it; but we have no 
indication of any such breakage. I hazard the conjecture that there 
has been a landslip beneath the embankment, because we know they 
do take place; because a landslip has taken place in this valle 
below the dam. I am speaking of a slip under the em) 4 


not under the puddle bank. I do not ascribe the bu of the 
reservoir to unsound principles of engineering, or to work- 
manship. 


4 Mr. Rawlinson: A blow would not cause equal injury with a 
crack in the pipe, if such took place, I do not know the marimum 
volume of water, but it has been carefully recorded. My view of 
the way in which a landslip might take place is, that the water that 
naturally percolates into the strata would get between the face of 
the rock and the bed of clay resting upon it,and cause the superin- 
cumbent mass to slip off. The water through the fissures would be 
cut off by the puddle drain. I have not examined the bare stratifi- 
cation on the by-wash side of the reservoir since the flood, because I 
believe if the rock would allow the water to percolate, such water 
would be cut off by the puddle trench. 

The coroner: If the percolating water was not stopped by the 
puddle, but went through the rocks at a lower le’« than the bottom 
of the puddle trench, would it not have had the effect of washing 
down the embankment on the low side of the puddle bank ?—The 
probability is that it would find its way to a spring lower down 
the valley. I have not seen the embankment of the Rivington 
Waterworks at Liverpool. I am not aware that the reservoir 
bottom there was quarried the same as ours, and that subsequently 
a large quantity of water found its way below the stratification of 
the puddle bank, and leaked out a considerable distance below the 
embankment. I am vot aware that any special arrangements were 
made to prevent the water creeping alongside the two outlet pipes 
by putting collars around them. 4 am not aware that one of the 
Birmingham reservoirs six or seven years ago was destroyed by 
the water creeping along the cast iron pipe and blowing a hole 
through the embankment like a tunnel. I should think in any 
such case it would be detected by a previous leakage. I am not 
aware that a considerable body of water was issuing under the side 
wall below the embankment before the bursting of the embank- 
ment. Ido not know how long a pipe such as the outlet pipes 
would last. Everything will come to destruction sooner or later. 
I do not know how far the two pipes were placed apart. 

John Gunson: I am the acting engineer for the Sheffield Water- 
works Company, and have had the construction of the Bradfield 
reservoir from the plans of Mr. Leather. The embankment was 
made in the usual way, but it was found necessary to dig the puddle 
trench deeper than we originally intended, the reason being tha 
there was so much water. We went toa depth of 60ft. There was 
a very large flow of water, which was pumped out by two engin 
one of them working a 12-in. and a 13-in. pipe. Theother pum 
two 12-in. pipes. ‘Together they would about 20-horse power, 
and they were kept constantly working for nearly two years. Thig 
shows that a large body of water comes through the rocks to the 
puddle. We got rid of the water by pumping it out. The water 
originally came out of the reservoir, about 100 yards north of the 
embankment. It was caused by a fault or throw of the rock, and 
came from the tops of the hills, perhaps miles away. When we got 
the puddle trench in, that was an effectual barrier, and the water 
from that spring was thrown back into the reservoir, The 
puddle trench was cut and worked in the ordinary way. When 
we got above the level of the spring, the consequence was, of 
course, that the water had to make its way back again, The trench 
laid for the pipes was 9{t. or 10ft. wide, and perhaps the 
depth was equal to the width, but run up considerably less. The 
pipes were laid in puddle, at a distance from each other of 2ft. 6in. 
The depth of the puddle above and below the pipes was 18in. It 
was the same kind of puddle as the puddle wall—the best. The 
trench was filled up with the best material, thin layers of gravel, 
and very solid. We put in the materials of the embankment in 
layers or tips. ‘Inere were barrows used, three-wheeled carts, 
two-wheeled carts, and wagons. We did not take the material for 
the embankment indiscriminately from the banks of the reservoir, 
and tip it on to the embankment. First, 24,000 cubic yards entirely 
of stone was placed on the outward slope of the bank, the stone 
forming an embankment itself up to within 50ft. of the top of the 
embankment. ‘The object was to prevent the embankment slipping 
on to the surface it was placed on; and to get that done effectually 
we paid 3d. per yard additional for the work. The next 
process was so to lay the material that the finer sort came 
up to the puddle wall, The work was somewhat similar to 
that which is going on at present at the Agden reservoir 
The material is also generally the same—fit, I consider, for the 
work which it has todo. (Plans showing the course of the pipes 
were here produced, and handed for the inspection of the jury.) 
Great precautions were taken in laying the pipes in the puddle 
trench. The puddle trench was 40ft. or 50ft. below where the pipes 
went. The pipe trench was about 9ft. below the surface. Abouta 
couple of lengths of pipe went through the puddle trench proper. 
My fear was, if nothing was provided, the puddle in the puddle 
trench being deeper than in the pipe trench, it might sink; and so 
we made a special arrangement for the protection of the Pipes, by 
an extension of the width of the puddle wall. This was done to 
the extent of something like 100ft. on either side. The pipes being 
socket pipes, they would admit of some small degree of inflection 
without breaking. The pipes were inserted about 6in. into each 
other, lead being used for from 3in. to din. The Pipes were laid in 
good strong shale, not compressible by pressure. No water could 
possibly creep along the pipes. The sockets of the pipes were cast 
a little larger back than they were in the front, so that the internal 
pressure of the water should not force the lead out. To do so it 
would have had to act as against a wedge. There were no collars 
put upon the pipes to prevent the water creeping along—the sockets 
of the pipes themselves formed collars, and they were very strong 
ones. ‘I'he lines of pipes were 2ft. Gin. apart. The sockets were so 
large that had they te laced opposite it would have reduced the 
padile to that extent—so F edwanced one line of pipes a yard above 
the other. 

The Court at this stage of the om | adjourned for half an hour. 

Mr. Gunson recalled and examined by the Coroner: The Par- 
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liamentary plans are not here, only the working ones; the former 
can be given to Mr. Rawlinson. The plans carried out were not 
precisely the sa:ne as the Parliamentary plans. We discovered that 
the ground where we first intended to put the embankment was 
faulty—there had been what we call a landslip. I should say that 
landslip was some hundred years old. _ I did not observe it first. 
After I discovered it would not be safe I saw Mr. Leather, and he 
gave directions that it should be made where it is. We had not 
begun to work at the first embankment, but the contracts were let. 
The rainfall of that district from 1859 was as follows:—1859, 
46055in. ; 1860, 44°280; 1861, 37-940; 1862, 40-060; 1863, 40°700. 
The smallest flow of water in the summer is half a cubic foot per 
second for each thousand acres of the water-shed, and the maximum 
160 cubic feet per second per thousand acres. The gauge was 
placed in the Rivelin valley before we went to Parliament, and 
when we got the Act I had it reconstructed. It was 18ft. 
wide. The heaviest flood we have had occurred in August, 
1856. The overflow was 60in., and it took away the gauge. 
The gauge was kept at Redmires, about 1,200ft. above the level of 
the sea. On the south side of the dam we have an artificial cutting. 
That was to divert the stream during the construction of the reser- 
voir, and we used it till about a year ago. The embankment was 
finished before then, with the exception of where the weiring is at 
the south end, which is not finished yet. Some of the materials got 
out of the cutting might be brought into the embankment, others 
washed away. In August, 1856, we had nine inches of rain—the 
largest quantity in any month. It would take fourteen or fifteen 
inches to fill the reservoir, so no flood could materially affect it. 
When we bared the rocks we had no apprehension that mischief 
could arise; and I was perfectly satisfied that no water coming from 
the rocks could injure the embankment, because we sunk the puddle 
trench far down into the rock below any excavations in the reser- 
voir. It was put down into measures quite impervious to water. 
The water seen coming out of the rocks where the reservoir has 
been flows into the river. It is possible it might drain into the 
embankment, but it would be stopped by our puddle. It was not 
at all a hazardous proceeding to bare those rocks. We might have 
g6t material elsewhere to make the embankment if we had bought 
100' acres of land for the purpose. There are about 400,000 cubic 

ds in the embankment. We should not have required 100 acres 
f the material was anything like. I cannot say how many 
acres of the rock we have bared; eight or ten, I should guess. We 
did not find all the material for the embankment in the baring of 
the rock. 

Mr. Rawlinson asked if it was not a mistake that they had laid 
bare so much of the rock, because the larger portion of the bottom 
of the reservoir was covered with an impervious shale, 

Witness said there was very littie which they had bared which 
was not rock in some form or other, though parts might be covered 
by shale. 

Examination continued: Some of the puddle was got close to the 
embankment—some was brought from nearly a mile above. We 
first let water into the reservoir last June, and the water rose in the 
dam in two days upwards of 50ft. The pipes were then closed. 
Some water came out of the rocks and got behind the embankment. 
The water coming into the reservoir by the flood was quite thick. 
The water from the rocks was clear as any crystal, but strongly im- 
sey with iron and sulphur. That water came from the rocks 

ut could not come out of the reservoir. Witness was confident 
that no part of the water come through the puddle wall. When 
there were 50ft. of water in the reservoir, many of those rocks 
visible now were not visible. We are making the Agden reservoir 
on the same principle, except that the puddle trench is not below the 
outlet pipe trench. The pipe is placed on a puddle trench in the 
solid rock. 

By the jury : The excavations were not made to any great depth. 
I thought the embankment perfect up to the time of its giving way. 
Had no reason to think that the Agden work would not be perfect. 
If a pipe were fractured it would be diflicult to reach it, but not im- 

ssible, It would have been better to provide in the original plan 

or getting at a fracture, if we had assumed there would be a frac- 
ture, but we did not. 

The coroner said the engineers ought to have assumed there would 
be danger and provided against it. There would, he was afraid, be 
another disaster in the Agden reservoir. 

Examination resumed: I visited the dam three or four times a 
week, and sometimes oftener. I generally went on a stormy day. 
I was there the day before the flood and also on that day. I went 
on stormy days to see the effect of the wind on the water. On the 
day of the flood I went because I had seen Admiral Fitzroy’s predic- 
tion of a gale. I also had noticed that the wind would be blowing 
down the valley. 1 think the wind would not have any effect on 
the embankment. I have seen the wind aud waves ten times worse 
at Redmires. I did not observe the least sinking of the embankment 
though I was watching it all the afternoon. I stood so 
that 1 could see the water level all the way across the em- 
bankment, and should have seen any sinking if there had 
peen any. I did not cross the embankment that day, because 
of the spray. I saw nothing of the crack that was seen afterwards. 
I could not have saved the embankment if I had seen the crack—at 
least, I think not. Opening the pipes would not have had any good 
effect; for that was done. I have no idea what caused the crack. 
When I first saw it, a little after eight o'clock in the evening, I 
thought the action of the wind and waves, which had been playing 
agaiust it all the afternoon, might have loosened the material of 
which the inner slope at the top of the embankment was made, so as 
to withdraw, to some extent, the support of the puddle wall, which 
would thus lean forwards, and cause a crack in theembankment. I 
had gone home that afternoon without doing wmything, being per- 
fectly convinced that all was safe.—‘Tbere is a rumour that you had 
said, during the day, something about the embankment giving way. 
Is that so?—No. I never said such a thing, and never expected it 
‘would burst. After returning home, | received a message from 
Bradfield that I and Mr. Craven were to go up, Mr. Hammerton 
having observed a crack in passing over the embankment after the 
men had gone. When I got there the valves of the out pipes had 
been opened, and the water was running freely through them. 
I did not notice the slightest escape of water through the pipe 
trench, 

By Mr. Rawlinson: There were pipes at the end cf the valves to 
carry Out the water coming through the pipes. 1 believe all those 
pipes are there yet. ‘lo have the pipes for a thorough examination 
would take from six to twelve months, because on the outer side of 
the puddle gutter the embankment is yet perfect, and there is a 
great deal of puddle on the other side. ‘T’o expose the whole 
length of the pipes would probably cost £2,000. On reaching the 
embankment, after being sent for on the night of the flood, I found 
our foreman, Mr. Craven’s partner, and the workmen waiting for 
me with lanterns. I examined the crack, which was 10 or 12ft. 
from the top of the embankment measuring down the slope. I 
could just get my fingers edgeway into the crack, which was longi- 
tudinally on the embankment. cannot say the length. It was 
where the breach is. ‘The water was not coming over the top. 1 
came to the conclusion that I had found a satisfactory explanation 
in the theory I have explained. I came to the conclusion that, if 
we could get the water a few feet down, we could so far relieve the 
pressure as to put a stop to all danger. I ordered the men to blow 
away the upper stones of the by-wash, intending to make a broad 
opening for that purpose. I thought it was merely a surface crack, 
and by getting water below the surface of the level should do away 
with all danger. 

By Mr. Rawlinson: I intended to make an opening 6. ft. long in 
the by-wash. There was a drop in the by-wash which would have 
let all the water of that breadth go off. We were not able to make 
the breach in the by-wash. I heard the shot go off after the em- 
bankment bad burst. The water lowered rapidly in the meantime, 
though I did not see how much, 

Mr. Gunson explained that he never apprehended any danger 
until he saw the water dashing over the embankment, and that he 





thereupon sent persons to warn the nearest residents. He had no 
time to warn anybody lower down. 

Before the jury separated Mr. Rawlinson, Government Inspector, 
said that some calculations had been prepared with regard to the 
flood. The total fall from the dam-head to Owlerton was 450ft., or 
72ft. per mile. The velocity between those points of the flood was 
18 miles per hour, showing that the water passed at the rate of 264ft. 
per second. The average area of the cross sections of the flood 
between the same points was 3,780ft., showing that 40,170 cubic 
feet of water passed per second. At this rate the reservoir would 
empty itself in 47 minutes. The weight of water was 3,250,(/00 tons. 
After the dam broke a Derby horse could not have carried the 
warning down the valley in time to be of service. 

‘The inquest was then adjourned. 





THE PERSIAN GULF TELEGRAPH. 


(From our own Correspondent.) 
Bompay, Feb. 29th, 1864. 

Tue second section of the Persian Gulf Cable (vizey that between 
Gwadel, on the Michran coast, and Malcolm’s Inlet, close to Cape 
Musendan, on the Arabian coast) has been successfully laid under 
the engineering superintendence of Sir C. Bright, and his assistant- 
engineers, Mr. J. C. Laws and Mr. F. C. Webb; the whole expedi- 
tion being under the control of Colonel Stewart, R.E., who has the 
management of the entire work, both land and sea, on the part of 
Government. 

Bombay is, therefore, now in telegraphic communication (via 
Kurrachee and Gwadel) with Malcolm’s Inlet, a distance of 1,040 
miles by sea in a direct line, thus bringing the telegraphic commu- 
nication to within 500 miles of the head of the Gulf. 

The ships bearing the cable arrived at Bombay from Eugland 
in the following order:—Marian Moore, December 22nd, 1863; 
Kirkham, January 13th, 1864; Tweed, February 6th, 1864; Assaye, 
February 12th, 1864; the Cospatrick and Amber Witch not having 
yet arrived. 

As soon as the Marian Moore had arrived she was fitted with all 
the necessary machinery, and which she had brought out with her 
from England; and as soon afterwards a3 the Kirkham arrived, and 
had been in a similar manner prepared, the expedition started from 
Bombay to lay the cable between Gwadel and Malcolm’s Inlet. 

The expedition started from Bombay on January 2Ist, and con- 
sisted of the following vessels :— 

The Coromandel, Captain Carew, having on board Colonel 
Stewart, R.E., Sir C. Bright, Dr. Esselbach, and Dr. Adair. 

The Kirkham, Captain Routledge, in tow of the Zenobia, Captain 
Carpendale ; 

And the Marian Moore, Captain Munce (having on board Messrs. 
Laws, Webb, Lambert, Alexander, Walker, and Donovan), in tow 
of the Semiramis, Captain Crocket. 

All the ships arrived safely at Gwadel on the 29th, when they 
were met by the Victoria, paddle steamer, and the Clyde, gunboat. 

The Kirkham’s portion had to be laid first, as she had on board 
the heavy shore end for Gwadel, six and a half miles long. Owing 
to the small depth of water in the bay the Kirkham could not be 
taken nearer than three miles of the landing place. Two miles of 
heavy shore end were, therefore, coiled on the deck of the Clyde, 
which ship could approach to within a mile of the shore. The 
other mile was then coiled in the two paddle-box boats of the Zeno- 
bia, and the Clyde, having these boats in tow alongside, payed 
out her cable, bringing the boats to a distance of one mile of the 
shore, where the boats began to pay out in succession, until the end at 
ast was safely landed. This is, perhaps, one of the longest shore 
ends ever laid and it required some special contrivances on board the 
Clyde. These will be detailed in a more extensive description of 
the whole cable and operations, which will be given when the whole 
work is completed. As soon as the shore end had been laid, and the 
electrical tests had been made by Messrs. Laws and Lambert, the 
Kirkham, in tow of the Zenobia, started at 8 p.m. of the 4th, paying 
out her cable. All the machinery and arrangements worked well 
and smoothly, the men requisite for the operation being each 
appointed to a station with the same strictness and regularity as in 
a man-of-war at general quarters. No shouting was under any 
pretence allowed, but when an order had to be given a messenger 
was sent from one part of the ship to the other, and as the machinery 
and cable ran easily and smoothly the absence of any noise was, 
it was remarked by those who have seen many cables laid, quite un- 
usual, 

Of course, as the paying-out ship was not a steamer, but merely in 
tow, it was necessary to be very cautious in performing the change 
from hold to hold, when the bight of the cable was to be brought 
up the hatchways and brought into the fair-leaders leading to the 
full hold. The two changes were, however, accomplished without 
the slightest hitch, although both took place at night. They were, 
however, anxious times for the engineers. In order tosignal to the 
towing ship, a lamp was fixed on the forecastle of the cable ship, 
which could show either white, green, or red, the same as a railwa 
signal. The white denoting “ go on;” green, “go slow;” red, 
“stop.” In the daytime small hand flags of the same colour were 
used. In addition to this, a lamp with a movable dark shade, was 
fitted, so that by pressing a handle the light appeared, and when 
the handle was let go the light disappeared. By making the light 
appear for short and long intervals, representing the dots and dashes 
of the Morse printing alphabet, messages were sent and read with 
the greatest rapidity. This system, which has, it is well known, 
been adopted before by Dr. Whitehouse, with Gye’s lime light, 
avswered admirably, and enabled constant communication between 
the two ships to be obtained with a rapidity utterly impossible with 
the old cumbersome system of lanterns at the yard-arm, mast-head, &c. 

While paying out, an abstract of political news, just received at 
Bombay, was telegraphed through the cable to the Kirkham ; this 
was again flashed on in a few minutes by means of the lamp tele- 
graph to the Zenobia. 

The captain and officers of the ships were enchanted with this 
rapid mode of signalling by night at sea, and declared that in ten 
years time they would certainly be obliged to pass a Board of 
Trade examination of proficiency in the Morse alphabet, before 
they obtained their certificates. During the paying-out, careful tests 
were taken from the ship, measuring the resistance of the copper 
and gutta-percha in terms of Siemens well-known units. ‘The 
galvanometer in use was one on Professor Thomsou’s marine 
principle, but improved by a magnetic shield of soft iron, so as to 
prevent the effect of the earth’s magnetism from affecting the 
needle. The copper resistance was measured by means of Wheat- 
stone’s electrical balance or bridge, as it is more generally termed. 

When the Kirkham cable, 187 miles in length, was nearly all 
a out, the ship was brought up at 10.40 a.m. of the 6th, off Cape 

undanny, and the signal made from Kirkham to the Marian 
Moore—* anchor on our starboard bow,” which was immediately 
effected. The end of the cable on board the Kirkham was then 

vassed out of the ship, and hauled by a hawser on board the Marian 

Scone, the bight of cable on board the Kirkham being carefully 
eased down by ropes and guys into a boat, which, in its turn, while 
the Marian Moore kept hauling in the cable, lowered the bight down 
and let it go, thus effecting the change from one vessel to the 
other by about 3 p.m. of the same date. The rest of the day was 
employed in shifting men, gear, and staff over to the full ships, and 
this, indeed, took until 4 o'clock p.m. of the 7th, when the paying 
out was resumed from the Marian Moore. 

When off Ras Jask the fleet was anchored, by previous arrange- 
ment, until six in the evening, in order that Malcolm Inlet, on the 
Arabian coast, might be made by daylight. On starting in the 
evening the sky looking unpromising, and a north-wester was ex- 
pected but, fortunately, the weather became settled. Malcolm Inlet 
was entered at about 9 a.m. of the 9th. ‘The inlet is a magnificent 
harbour, entirely land-locked by wild, savage scenery. High, 
black, voleanic-looking mountains tower up on all sides, and the 
ships looked, when viewed from the shore, like children’s toys in 
the midst of gigantic nature. 





The Marian Moore brought up in 28 fathoms, as no 
—_ b — —— getting cluse to the neg gem 
elapsed in making the necessary arraugements for th i 
shore, and to oun the end a the ps mg we iress 

All the arrangements for stations and land lines were under Col. 
Stewart, without any assistance from Messrs. Bright and Clark who 
undertook only the engineering for the cable. , 

hed . 13th “a end of — was safely landed, amidst royal 
salutes from the various ships, thus completing thi i 
the Persian Gulf cable. 7 , Pi a 

Nothing could be more satisfactory than the result of all the 
arrangements made, both in the electrical and engineering depart- 
ments, under Sir Charles bright, by Mr. J. C. Laws, for the elec- 
trical testing, and by Mr. F. C. Webb for the executive and engi- 
neering. To pay out from sailing vessels has always been justly con- 
sidered as more dangerous than from a steamer ; and, indeed, the 
adop tion of sailing vessels imposed a more arduous task on the engi- 
neers actually employed in laying the cable. Every precaution had 
to be taken in designing the machinery, to prevent the probability of 
a hitch of any kind; and, during the changing from hold to hold 
the time that the ship would take to lose her way had to be estimated 
with the greatest nicety. 

Most cables have been laid by contractors who charge an im- 
mense profit for taking what they term the risk of laying, and 
then scurry through the work against time and prudence, to the 
permanent detriment of the cable. This, in the present case, has 
been saved by the Government, by intrusting the laying of the 
cable to the firm of Messrs. Bright and Clark, who undertook to 
superintend the laying of the cable, finding staff and instruments for 
the cable for a fixed and very moderate sum. 

It is to be hoped, seeing the saving that this mode of dealing 
with submarine cable works obtains, and the much greater care 
that can be exercised by the engineers over the cable during the 
laying, that other cables will be laid in a similar way, instead of, as 
in most cases, paying immense premiums to contractors, in order to 
enable them to scamper through the work, sometimes laying the 
cable] too tight, or in wrong depths ; while the engineers’ remon- 
strances are met with the perpetualanswer that the contractors must 
not be interfered with, as they (the contractors) have the entire 
responsibility of laying the cable. So the engineers must look on 
(as in the Red Sea and other lines), and see the line being damaged, 
and they can only afterwards “report” that irreparable injury 
has been done the cable in their presence, while they could not 
interfere, by reason of the senseless contracts which are hastily 
drawn up between some gentleman high up in the Treasury or 
Board of Trade, and some contractor, without the slightest profes- 
sional assistance from an engineer. 

The Tweed and Assaye leave Bombay to-day, February 29th, or 
to-morrow, the Ist March, for the Gulf, to complete the work by pay- 
ing out their portions of the cable. 

The cable is heavier than the Malta and Alexandria, and is well 
protected from the great enemy, oxygen, by a covering of hempand 
a compound of pitch and silica’ This process, which is now much 
used, is patented by Bright and Clark. 

To Col. Stewart, Sir C. Bright, Mr. Laws, Mr. Webb, and the rest 
of the officers employed, is due great credit for the manner in which 
the line has been so far carried out, and it is to be hoped that the 
remaining section will soon be speedily laid. 





DOUBLE-STOREY CARRIAGES ON INDIAN 
RAILWAYS. 

Every person who has paid any attention to the working of rail- 
ways must have been struck with the large proportion which the 
dead weight of a train bears to the load it carries. A first-class 
carriage, made to carry eighteen passengers, outweighs more than 
ten times the passengers whom it accommodates. In a second-class 
the disproportion is not so great; and, in the third-class, the 
quantity of dead weight is still less in proportion; and the engine 
that draws the train weighs, in the majority of instances, 
more than the contents of the whole of the carriages behind it, 
Anything that may be done to diminish this amount of unprofitable 
haulage has a direct bearing upon the important question of work- 
ing expenses. Colonel Kennedy, who has paid much attention to 
the working of Indian railways, and especially of the Bombay, 
Baroda, and Central India line, recently suggested a very practical 
and useful mode of reducing the dead weight of a portion of the 
rolling stock of that line. His idea was to construct double-storey 
third-class carriages — adapting, in fact, the principle of construction 
for the English sheep trucks to passenger traffic. Plans were sub- 
mitted to the Indian Government, and sanction given, for the use 
of carriages of this description. Several of them have been in use 
for a suflicient time to enable an opinion to be formed of their 
working, and that opinion is most satisfactory. The double-storey 
railway carriage carries with comfort 130 passengers—70 in the 
lower and 60 in the upper compartment. In running order it 
weighs 1 cwt. less than 7 tons, while the ordinary single-storey 
carriage, as made in England, weighs 7 tons 7 cwt., and costs £25 
more than the more capacious one made in India. The length of 
the double carriage is 22ft.; its height, 12ft. 104in. from rail to top 
of roof; and the width, 8ft. 6in. Seven of the double-storey 
carriages carry as many as thirteen single oues. The weight of the 
carriages, in the one case, is about 48} tons, against 95} tons, being 
a clear saving of 47 tons of dead weight. Mr. Anderson, the 
locomotive superintendent of the Bombay and Waroda line, has 
receutly sent home a report, showing the great saving in working 
expenses by the use of these carriages. The 47 tons of dead 
weight cost the company for haulage, on the journey to and from 
Ahmedabad and Bombay, £28 14s. He points out that twice the 
number will shortly be required to be run; and, in that case, the 
saving would be £57 8s. per day, representing an annual saving of 
upwards of £20,000. Assuming the carriages to last for fifteen 
years, and calculating the interest of money on this outlay, these 
carriages will have made a clear profit, over and above the single- 
storey carriage, of about half a million sterling. It is also shown 
that a large saving in original outlay will be effected by the adop- 
tion of these carriages instead of those of the old pattern ; for, if 
two hundred of the old class of vehicles are required to stock the 
line, the same accommodation would be afforded by 108 of the 
double carriages, and a saving would be effected of £32,000. The 
double carriage is 2lin. nigher than the single one; and against the 
assertion which might be urged, that such carriages would be 
exposed to a greater amount of atmospheric resistance than an ordi- 
nary train, Mr. Anderson places the fact that a train of seven double 
carriages would be but 174ft. while the other would be 326ft. long. 
On the ground of stability the opinion of the superintendent is 1n 
favour of the double-storey vehicles. The second storey has but @ 
light covering, to protect from sun and rain; the strength and con- 
sequent weight of the carriage is kept low, and the centre of gravity 
is even lower than that of the ordinary carriage when empty, and 
but very little higher when loaded. A reduction in the length of 
the trains results from the use of the double-storey carriages; und 
these are more convenient for station platforms, for shunting, and 
for the porters’ work. To the adoption of carriages of this descrip- 
tion upon English railways there are, of course, many objections 5 
but for India and tropical lines, where tunnels present no ob- 
stacles; where, as in India, the travellers are content with a 
lower rate of speed than we are accustomed to, the double-storey 
carriage offers an effectual mode of reducing the working ¢x- 
penses. On the Versailles line the seats on the roofs of - 
carriages are, on a féte day, and in tine weather, fully occupied, an 
the pleasure-seekers of Paris voluntarily do for the Versailles po 
pany what Mr. Anderscu seeks to accomplish for the Bombay — 
Baroda line—reduce as much as possible the proportion of the de 
weight to the paying part of the train. It is a point worthy of 
consideration whetber some modification of the pian adopted on 
the Bombay and Baroda line could not be made, so as to give 
to English carriages greater carrying capacity in proportion to the 
weight of their framework, than they at present possess.—Railway 
News. 
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NOTES FROM NEW SOUTH WALES. 


We bave advices from this colony to January 26th. The debate 
in the Colonial Assembly on Mr. Samuel's resolution for inviting 
large contractors to carry out _the railway works in extensive con- 
tracts, Which was adjourned in December, had not been resumed, 
and the state of business in the House rendered it uncertain when 
the question will be again discussed. A few days before the debate 
came on, the Government had received tenders for No. 6 contract 
on the Great Southern Railway—a length of 17 miles—but the 
tenders were kept unopened for some time, and it was understood that 
the Minister for Works did not iutend to accept any of them pending 
the decision arrived at by the Assembly; as, in addition to these 
tenders, he had also received an offer from Sir M. Peto and Co.’s 

ent to complete the railway into Goulburn—a length of more than 
4) miles. That intention has, however, been departed from, and the 
lowest of the tenders—that of Messrs. Forster and Roberts—has 
been accepted. It was found, upon a comparison of the prices, that 
the cost per mile of the length tendered for, according to the schedule 
of the above firm, was less than the price per mile asked by Sir M. 
Peto and Co.’s agent for the entire distance to Goulburn (allowance 
being of course made for the additional cost of the permanent way, 
and for keeping the line in repair for a twelvemonth, which were 
included in Sir M. Peto and Co.’s offer); and, as being apparently 
the lowest tender, that of Messrs. Forster and Roberts was 
accepted. It should be stated, however, tLat the length contracted 
for does not fairly represent the whole of the line to Goulburn, the 
works at the further end being much heavier than those nearer to 
Sydney; consequently, until tenders are received for the remaining 
length, a true comparison cannot be made between the prices of Sir 
M. Petoand Co. and those of the small contractors. The tone of 
the speeches in the debate on Mr. Samuel's resolution was strongly 
in favour of giving the preference to colonial contractors, and it is 
possible that hat circumstance may have influenced the decision of 
the Minister for Works, at least as much as considerations with 
regard to cost. As the section contracted for embraces nearly the 
half of the line which Mr. Willcox offered to construct, it is con- 
sidered that the acceptance of Messrs. Forster and Roberts’ tender 
has virtually closed the negociation with Sir M. Peto and Co.'s 
agents for the execution of railway works. A contract has been 
taken by Mr. Bailey for a timber viaduct a quarter of a mile 
in length to carry the railway from the terminus at Penrith to 
within a short distance of the Nepean Bridge. Plaus of the further 
extension of the Great Western Railway from Blackheath (where 
the third contract terminates) as far as Piper's Flats, a length of 
thirty miles, are ready to be laid before the colonial Parliament. It 
is expected that tenders will shortly be called for for the continuation 
of the Great Southern Railway into Goulburn, a lengtb of 23 miles, 
the whole of the line being staked out. The plans and working 
sections for a further length of 15 miles of the Great Northern 
extension—from Liddell to Muswellbrool:—have been finished. The 
works at a tunnel through the Merrigang Range, on contract No. 4 
of the Great Southern extension, have been progressing satisfac- 
torily. After many unsuccessful attempts a supply of air to the 
deep workings has been obtained, fanvers are driven off a pulley 
attached to the engine aad are found to ans er well. The drive 
at the north end is now past the first shaft on that side ; and at the 
present rate of progress the ccntractors for the tunnel, Messrs. Wolf 
and Humphreys, hope to run the wagons through in April. The 
tunnel is not cut through the main range, but through a very 
remarkable depression in the range, of altogether a different forma- 
tion. At the junction of the formation springs of water are 
found at a higher level than the highest point of the range under 
which the tunnel is being cut. The contractors have taken advan- 
tage of this circumstance ; having opened one of these springs, they 
have laid pipes, capable of conveying about a ton of water per hour, 
from the spring to the engine, and from thence to all paris of the 
works; thus ensuring a supply of pure water for all purposes with- 
out any trouble. These springs are a feature in the district, and 
are met with in every direction, generally at a considerable 
altitude, Messrs. Williams and Co. have about 130 men employed 
upon contract No. 6 on the southern extension. Nearly all the 
cuttings are commenced, and some of the smaller ones are well 
through. Pile-driving machines are at work for the bridge across 
Wingecaribbee Creek, which will be a quarter of a mile in length; 
the piles are of box, ironbark not being obtainable. The permanent 
way is completed on a branch line from East Maitland to Morpeth. 
All the works for the formation of a branch line from Blacktown to 
Windsor and Richmond are now completed, with the exception of 
the South Creek viaduct, which is in a very forward state, and will 
be finished in about six weeks. A contract has been taken by 
Messrs. Forster and Roberts for ballasting and laying the permanent 
way of the line between South Creek and Richmond ; and arrange- 
ments are being made to ballast the remainder of the line up to 
South Creek from the Richmond end, in consequence of the scarcity of 
suitable ballast about the liue between Blacktown and South Creek. 
It is proposed to use one of some lightlocomotives ordered expressly 
for this line, and which are daily expected to arrive, to facilitate 


the ballasting. The fencing of the line is nearly all finished, and | 
the greater portion of the sleepers are delivered. The difficulty | 


experienced in obtaining ballast, together with the default of the first 
contractor for the South Creek viaduct, will, however, delay the 
opening of the Windsor and Richmond Kailway till June. 

Some time ago tenders were invited for leasing the public railways 
of this colony. Several offers were known to have been sent in, but 
none were accepted. As the reason given for refusing them all 
was one which had equal force before tenders were invited, doubts 
Were entertained as to the bona jfices of the Government in inviting 
offers. The tenders sent in have now been printed. They are 
very wide of each other, and the estimates must either have been 
very vague, or else the tenderers must have allowed themselves a 
very large margin of profit. With respect both to the lines that 
tenninate in Sydney, and that which terminates in Newcastle, the 
highest price is offered by those who have the most local know- 
ledge. The highest offers added together for the Sydney 
and Newcastle lines would have given a return of £64,800 
4 year; the lowest would have given £12,000. The highest would 
have been equivalent to a return of 5 per cent. on £1,296,000. The 


refused to carry’ it out unless he was allowed an extra price for 
trimming down the sides of the new basin, which the Government 
refused to give; and fresh tenders have been advertised for. At 
Kiama there has also been a dispute with the contractor for the har- 
bour works, and little progress has been made. At the Clarence 
river a considerable advance has been made with the southern 
breakwater. At the end of December the breakwater was 544ft. in 
length, and the dyke 426ft., the total quantity of stone delivered 
having been 30,833 tons. Tenders are shortly to be called for a 
breakwater on the northern bank, the necessary surveys for the 
work having been made. 

We reserve for future publication some further interesting 
* notes.” 





_ LOCOMOTIVE POWER. 


Tue heaviest item in the working expenses of railways is that 
for locomotive power, just as the charge for horsing the old stage 
coaches exceeded all the rest. The expense is great, principally 
because of the wear and tear of engines, the high wages of the 
mechanics employed in repairing them, the cost of the fuel they 
consume, and the high wages paid to the men who work the 

wer. 

The number of locomotives at present employed in working 
British railways is about 6,500 ; and the mileage run by them yearly 
is about 120,000,000 miles. Each engine will run, on an average, 
about 480,000 miles, undergoing many repairs and renewals of parts, 
after which it may be considered used up, when it is sent to the 
scrap heap. The annual waste of locomotives is about 400; of 
which 350 may be taken as the average consumption by ordinary 
tear and wear, and fifty as destroyed by casualties. Thus, if we 
take the average cost of a modern locomotive at £2,500, it will be 
found that the annual expenditure upon locomotives required 
for British railways alone, amounts to about a million sterling. 

The cost of the fuel consumed by the engines is also an important 
item ; for we find, from the excellent tables appended to the Great 
Northern Report, that the average consumption of coal and coke in 
the passenger locomotives of that company is 27:3 lb. per mile, and 
in the goods locomotive of 46:2 lb. per mile; or an average of, say, 
364 Ib. per mile for engines of both classes ; giving a total consump- 
tion of about two million tons of fuel on all the railways of the 
United Kingdom, supposing the average consumption on each to be 
at about the same rate. 

The locomotive power of the London and North-Western Rail- 
way, at the end of last year, consisted of 1,095 engines, or at the 
rate of about one locomotive for every mile of railway worked by 
that company. Their engines ran, during the six months ending 
the 31st December, 8,957,136 miles, the cost of maintaining them 
amounting to £338,914, The railway town of Crewe is composed almost 
entirely of mechanics employed in constructing and repairing the 
engines of the company; the railway works there containing 100 
smiths’ hearths and fifteen steam hammers—the smithy for forgings 
covering an area of 5,000 square yards. The works are capable of 
turning out 100 new engines yearly; the results representing in 
locomotives alone about £250,000 worth of new work. 

On most other lines the proportion of engines to miles worked 
is less than on the London and North-Western line. Thus, on 
the Midland, there are only 499 locomotives to 712 miles of rail- 
way ; but we learn from a statement appended to the Midland 
report that, in the last six months of 1863, the cost of the 
working stock, including carriages, on that line averaged £3,618 per 
mile. 

The following table gives, in a summary form, the mileage 
worked, the number of engines employed, the miles run, and the 
cost of locomotive power on some of our chief railways during the 
last half-year :— 











Miles No. of | Locomo- | Cost per 
CoMPANIES. worked. | @como- Miles run.| tiveex- | train mile 

“| tives, }penditure, run, 

| | 

£4 
Great Eastern .. .. 6663 | 330 | 2,991,744) 127,752 | 10°45d, 
Great Northern .. .. 502 349 | 3,687,940 | 121,495 8°38d. 
Great Western .. .. 1,056} 650 ° ° 
Brighton .. .. .., 2613 | 170 | 1,858,850 | 9i4d, 
Lond. and North-West. | 1,221 | 1,095 | 8,957,136 | 907d. 
Lond. and South-West.) 556 199 | 2,656,226 | 862d, 
Midland., .. « «| 712 | 499 | 5,104,600 779d, 
South-Eastern .. .. 306 | 202 | 2,153,281 757d, 
North-Eastern .. .. | 1,095 | 648 bd ° 
Lancas, and Yorkshire! 362 | 375 | bd * 
North Staffordshire... | 254 | 68 | 656,133 | g-15d, 
West Hartlepool.. ..| 52} 65 $74,216 10°53, 
Bristol and Exeter .,| 1215 | 64 548,196 10°12, 
Caledonian .. .. ..| 234 | 230 | * * 
Glasgow & South-West.| 208 { 130 | 1,321,658 5°56d, 
North British .. ..| 414 | 167 ed os 
Edinburgh & Glasgow | 169} | 102 | 606,941 799d. 
Scottish Central... .. 96 | 70 707,320 16,109 | 567d. 





* These companies do not report the train mileage run during the half- 
year, so that the comparison in their case cannot be made. 


Notwithstanding the great cost of fuel on the southern lines, 





total sum on which the colony has to pay interest, in respect of the | 


lines proposed to be leased, is in excess of £2,000,000. 
total receipts from ali the lines were £100,438 18s. 10d., while the 
Working expenses were £69.026 12s. 10d., leaving a net balance of 
£31412 6s. The highest offer, therefore, would show an apparent 
paged on the revenue of £33,387 14s. But when the full returns 
~-d 1863 are published they will show a better return than any pre- 
“an oer owing to the reforms introduced into the management, 
_ he ich are such as any private lessee would at ouce have 
6 opted. There has been an increase in the receipts and a diminu- 
‘on in the expenditure. 


There are now 90 steam vessels, representing 23,000 tons, sailing | 


ll = connected with the port of Sydney, to which the 
onal i a a recently launched, is no mean addition. This 
p capes as been built on the same line as the Pluto, and is of about 
than - sanees but, if possible, has been fastened more strongly 
alia oe ship. Her engines are from the firm of 
res ceagle Russell and Co.; they are of 5(-horse power, high 
a re and direct acting, and on the trial trip made 100 revolu- 
hull was ving the vessel 8} knots per hour. _ A description of the 
rh a in a recent impression of THE ENGINEER. — 
with rg s miscellaneous public works, progress is being made 
laieoe oe operations for improving the navigation of the 
Wharf there o. eweastle. For the western extension of the public 
lineal ile a eae 
quantit, jongitudinal pieces are fitted and in place, aud a large 
the ren 1€ ironwork is completed. The works preparatory to 
LOW more = of a northern breakwater are progressing, there being 
arbour ian 1,000 lineal feet of embankment completed. The 
Works at Wollongong have been suspended. A tender for 


In 1862 the | 





which averages nearly double the price of that used on the lines in 
the north of England, it will be observed that the cost per train 
mile run is not greater—the southern locomotive engineers resorting 
to many ingenious contrivances to lessen consumption. Thus, the 
West Hartlepool line, which is essentially a coal line, shows a higher 
average cost for locomotive power per train mile than any of the 
southern railways. 

The disproportion between the number of engines and the 
mileage worked appears, from the preceding table, to be very 
great. Among the best stocked lines are the Lancashire and 
Yorkshire (which has more than one locomotive for every mile), 
the London and North-Western, and the Caledonian ; and among 
the least stocked lines are the Great Eastern, the London and South- 
Western, the North Staffordshire, and the North British. —Railway 
News. 








Trarric Recerrts.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 12th of March, on 
11,184 miles, to £540,465, and for the corresponding week of last 
year, on 10,774 miles, to £515,266, showing an increase of 410 miles 
and of £25,199 in the receipts. The gross receipts on the following 
14 railways amounted in the aggregate, on 7,730 miles, to £429,904, 
and for the eorresponding week of 1863, on 7,546 miles, to 
£410,813, showing an increase of 184 miles and £19,091 in the 
receipts. The increase on the Caledonian amounted to £1,317; on 
the Great Eastern to £505; on the Great Northern to £5,240; on 
the Great Western to £1,778; on the Lancashire and Yorkshire to 
£2,038 ; on the London and North-Western to £9,135 ; on the Man- 
chester, Sheffield, and Lincolnshire, to £2,630; on the Midland to 
£3,520; andon the North-Eastern to £3,117—total, £29,280. But 
from this must be deducted £327, the decrease on the Great 
Southern and Western, £2,152 on the London and Brighton, 
£3,641 on the London and South-Western, £1,157 on the North 
British, and £2,912 on the South-Eastern ; together, £10,189, 
leaving the increase as above, £19,091. The goods and mineral 
traffic on those lines amounted to £259,481, and for the correspond- 
ing week of 1863 to £225,158, showin: an increase of £34,223. 
The receipts for passengers, parcels, &c., amounted to £170,423, 


4 | against £185,655, showing a decrease of £15,232. The traflic 
now above 10u piles driven ; 24 cap-pieces and 8vuit. | 


receipts on 63 other lines amounted, on 3,454 miles, to £110,561, 
and for the corresponding week of last year, on 3,228 miles, to 
£104,453, showing an increase of 226 miles and of £6,108 in the 
receipts, The total receipts of the past week show a decrease of 
£5,311 as compared with those of the preceding week, ending the 
5th inst., and, as compared with the corresponding week of last 


co i ’ . 
mpletion of the works was accepted, but the contractor | year, au increaseinu the trade of the country. 








RICHARD ROBERTS. 
(From the Mechanics’ Magazine.) 


Once more has the hoary tyrant, Death, knocked at the door of 
science, and claimed as his own a prince among mechanicians, 
Richard Roberts passed away from us at six o’clock op the morning 
of last Friday, passed away quietly and peacefully, as the old are 
wont to die. Although his life had exceeded the allotted span by 
five years, the feebleness of old age can scarcely be said to have 
directly contributed to his death. A fall down a steep flight of 
stairs, a few months since, imparted a shock tohis frame from which 
he never thoroughly rallied, and though the unceasing attentions of 
his only daughter, and excellent medical advice, prolovged his 
life, Mr. Roberts’ days were, humanly speaking, materially 
shortened by this untoward event. To overraie the talents 
of a man whose practical skill has contributed so largely to the 
wealth of the world, is next to impossible, and aow that we have 
lost him for ever, every particular of his life becomes invested with 
a new and melancholy interest. 

Richard Roberts was born in 1789, at Carreghova, in the parish 
of Llanymynech. His parents were in very humble circumstances 
—so humble that the first money ever earned by their son Richard 
was for work done as a quarryman. The house in which be was 
born stood on the border line between Montgomeryshire and 
Shropshire, the front door opening into one shire, the back door 
into the other. Young Roberts received little or no education, but 
genius refuses to submit to the influence of adverse circumstances, 
and we find the boy occupying his leisure by makiug models of 
machinery, partly for amusement, partly for profit, The wish to 

come a mechanic grew with his growth, and strengtheued with 
his strength, until his quarry labour tecame so irksome that he 
would have no more of it, After one or two trials, he succeeded in 
finding work as a pattern maker at Bilston, in Staffordshire, under 
John Wilkipvson, a famous iron master—the first man, it is said, who 
ever bored a steam cylinder, with any approach to accuracy, for 
Watt. From thence Mr. Roberts went to Birmingham, tiuding em- 
ployment in different shops, adding day by day tw his store of 
knowledge, and acquiring increased familiarity with tools, their use 
and their formation. After a little time, he paid a short visit to his 
home, proceeding thence to Liverpool, and, failing to find an open- 
ing there, he journeyed on to Manchester. Often has he told the 
story of this journey in his own graphic language, to which his 
peculiar accent lent additional piquancy., He reached the, to him, 
great city, in which he did not know a living soul, at dusk, very 
weary, very miry. Late as it was, ho that evening sought work, 
and obtained it from a wood turner, with whom he remained but a 
short time. His next job was lathe and tool making in Salford, 
but having been drawn for the militia in his own parish, Llanymy- 
nech, and believing that the warrant officers were in pursuit of him, 
he, after some thought, determined to seek refuge in London. 

A walk from Salford to London is no slight undertaking, but 
young Roberts was in possession of a good pair of legs, and he never 
spared them. His first search for work led him to Holtzapffel’s, of lathe 
notoriety, but Holtzapffel’s shop was full, and he had to turn else- 
where. Luckily for himself he found employment at Maudslay’s, 
the great school from which some of the first mechanicians the world 
has ever seen have been sent forth. Nasmyth, Lewis, Muir, Whit- 
worth, have each and all been trained under the eye of Henry 
Maudslay, and never had able teacher more willing pupil than 
Maudslay found in Richard Roberts. After a prolonged sojourn in 
London he returned to Manchester, and at last Lis enormous powers 
of invention found full scope. Merely to present our readers with 
a detailed list of the machines and tools which found their origin in 
Mr. Roberts’ prolific brain would occupy mavy of these pages. Even 
to dwell on the most important, at anything like the length they 
really deserve, is beyond our power. Itis to be observed, too, that 
Richard Roberts was not merely an inventor; he was a producer, 
Sir W. Armstrong once said that “an inventor could no more help 
inventing than a hen could help laying eggs.” With such a prece- 
dent, we may be excused for carrying out the somewhat coarse 
simile, and saying that Mr. Roberts carefully tended all his eggs, 
until the new fledged machine or tool was able to take its place in 
the world. We can scarcely find one abortive scheme claiming him 
as parent. That which he did he did well. In ascending the ladder 
of mechanical science he seldom made a false step, and were it for 
nothing else, were there no other remarkable feature to be found in 
his past life, his memory, all of himself that we can now pay tardy 
honour to, deserves well from his country. 

Let us point out a few of his most important works. In the year 
3816 we find him carrying on business on his own account, in 
Deansgate. Machine tools are now so familiar to us all, that we can 
scarcely form a correct estimate of the state of the mechanical arts 
before their development. Yet, half a century siuee, with the ex- 
ception of a few rude lathes and drills, which did or did not bore 
straight, as pleased themselves, machines for cutting and working 
iron were practically unknown. The hammer, the file, and the 
chisel did all that was done, Mr. Roberts soon saw that, without 
better tools than these, mechanical accuracy could not be obtained ; 
perfect accuracy in construction does not exist. The mind of the 
true inventor almost invariably, by some strange process of ratioci- 
nation, seizeson it, nevertheless, as a primary idea; and therefore, 
doubtless, the history of mechanics is a record of a perpetual search 
after the great desideratum to which, day by day, we approach more 
nearly. Mr. Roberts effected many improvements in the slide lathe, 
in wheel-cutting engines, &c., aud he quickly discovered the value of 
accurately-planed faces, The cost of producing a fair face, and a so- 
called true surface, was estimated, in 1817, at 1s. per square foot. 
It sufficed with Mr. Roberts to know that a machine was wanted— 
its production followed, with him, as a mere matter of course, In 
1817 he produced the origival planing machine, which now finds a 
resting place in the South Kensington Patent Museum. Perhaps 
no invention has been laid claim to with such pertinacity as this ; 
we have taken some pains to go over a mass of conflicting evidence, 
from which we gather that, although others may heve entertained 
the same idea, and have even worked it out imperfectly, to Mr. 
Roberts, and to him alone, is due the credit of inventing, making, 
and practically introducing the planing machine as now known 
to us. The year before he invented the first wet gas meter which 
could be depended on for measuring gas. 

After a little time bis talents became known to Mr. Sharp, a 
wealthy ironmaster, and led to the formation of the well-known 
firm of Sharp, Roberts, ard Co., of which Mr. Roberts was the 
active partner for many years. Improvements effected by him ina 
machine for making weaver's reeds, and in power looms for weav- 
ing fustian, brought him prominently before those who derived 
their wealth from the manufacture of textile fabrics, Previous to 
1824, the working of the entire machinery of a cotton mill depended 
wholly on the “spinners.” These gentlemen had a peculiar affec- 
tion for “ turning-out” when work was brisk, striking for higher 
wages, with a total disregard for the interests of the unfortunate 
“ piecers,” “cleaners,” “engine tenters,” &c., who were thus 
thrown out of bread at a moment’s notice. This tyranny became at 
last intolerable, and a long continued turn-out in 1824 led directly 
to the revolt of the masters, some of whom conceived the idea that 
it might, after all, be possible to make the mules run in and out at 
the proper speed, without the aid of the spinners. They were by 
no means sanguine of success. Many mule makers were applied to. 
The answer was always the same: the thing could not be done. 
At last Mr. Ashton, of Staleybridge, and two other leading spinners, 
called on Mr. Roberts. They told him what they wanted. Koberts 
made short work of the matter. He told the deputation that he 
knew nothing whatever about cotton spinuing, aud so Mr. Ashton 
and his companions were apparevtly no nearer to attaining their 
object. But the strike continued, and so they returned once and 
again to Mr. Robeits. They believed implicitly in his skill and 
talent, and the third time they were not disappointed. he mind 
of the inventor ha: dwelt deeply on the subject, albeit he had made 
no sign. When, *'erefore, his pertrer urged the matter on him for 
tbe last time, Le replied that he Lelieved he could make a self-acting 
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mule, and so, after four months, he brought out the machine, on 
which bis fame principally rests, and for which he secured a patent 
on the 27th of March, 1825. He obtained a second patent for im- 
provements in the mule in 1830. The result of the introduction of 
the new mule on the cotton trade was quickly apparent. Mill- 
owners were rendered to a great degree independent of their hands, 
and cotton goods were so far reduced in price that their consumption 
increased enormously. The amount of wealth directly derived 
from this one invention is fabulous, yet Richard Roberts never 
received any adequate reward. 

In 1826 we find Mr. Roberts actively employed at Mulhouse, in 
Alsace, designing and arranging the machine works of Andre 
Koechlin and Co., and in that and the following years he fairly set 
the works agoing; instructing the men in the manufacture of 
cotton spinning machinery, and thus giving a new stimulus to the 
French cotton trade. Before quitting this subject, we may remark 
that a considerable number of Mr. Roberts’ original mules are 
running at this moment in Manchester and its neighbourhood, 
spinning as high numbers as the very best mules of modern make. 
The proof of their excellence lies in the fact of their employment ; 
if they could not meet the requirements of the day they would 
have long since been discarded. 

Shortly after the opening of the Manchester and Liverpool Rail- 
way, the firm of Sharp, Roberts, and Company, took up the manu- 
facture of locomotives. Mr. Roberts, although he introduced no 
remarkable innovations, yet remodelled and reconstructed existing 
designs. In every essential particular, Roberts’ engines are of the 
same type as those adopted in the best practice of the present day. 
In 1834 the locomotive was yet a straggling machine, put together 
without much regard to either symmetry or compactness. The 
engines built by Mr. Roberts were excellent in design, compact in 
form, capable of doing hard work, and doing it well. They are to 
be met with still after twenty years of service, holding their own, 
day by day, with the most recent patterns. ‘The inside cylinders 
invariably placed in the smoke-box, the curved plate iron frames, 
the graceful forms, the wheels, with spokes and tyres welded into 
one, pointed out these engines as perhaps the best locomotives 
made, until within the last few years, when the demand for express 
speeds and heavier loads introduced a different class of machinery, 
better adapted to the end in view—better in the abstract it can 
scarcely be. 

Mr. Roberts was the first to introduce a system of standard 

auges, to which all his work was executed. From various causes 

r. Whitworth has generally received all the credit for this system. 
Mr. Roberts carried out the idea, however, long before the last- 
named gentleman. We wish to give honour where honour is due, 
and we believe that Mr. Whitworth’s invention—if invention is the 
proper word—is equally original with Mr. Roberts’, as far as Mr. 

Vhitworth is personally concerned; but the gauges and templates 
to which the mn employed by Sharp, Roberts, and Co. worked, 
before a Whitworth screw thread was thought of, are yet in exis- 
tence, bearing testimony to the labours of the great deceased. He 
also patented in 1832 the first link motion variable expansion gear 
of which any mention exists in the Patent Office. 

In turning over the records of the past it is strange to find, day 
by day, new evidence of the astonishing versatility of this man’s 
genius. Thus we find him equally successful in designing turret- 
clocks with gravity escapements, manufacturing electro-magnets, 
and constructing cigar machines, enabling a boy to make 5,000 per 
day. In 1852 he brought out designs for twin-screw steamers 
worked by independent engines; aud he laid before the Admiralty 
proposals for constructing steam ships with a peculiar form of bow, 
now adopted in our war ships, though the labours of the inventor 
were suffered to pass unacknowledged. The twin-screw system is 
coming rapidly into favour, and is likely to play an important part 
in the future of naval warfare. 

We have taken a melancholy pleasure in dwelling on the past life 
of thisman. We have yet a task to perform which we do not 
shrink from, yet approach with mingled feelings. Mr. Roberts 
never received any reward from his country for the good he had 
done her. The elements of commercial success were wanting in 
some measure in his character. And thus, though poverty did not 
enter, of late years she has stood hard by his door. Had death 
spared him a very little longer, tardy justice might have been done 
him. But death regards not committees, and so he has gone, and 
England had made no sign. But with the death of a great man his 
claims on his country do not cease. For years his only daughter 
has devoted her life to filial duty. Richard Roberts died in strait- 
ened circumstances, to the shame of the nation be it written. It is 
_ in our power to show our gratitude: need we point out how ? 

fe will not thank us for raising a stone to his memory, for putting 
up a costly slab over that last resting place in Kensal Green, to 
which his remains will be consigned to-morrow. Let us in this 
thing do as we would be done by, and pay honour to the father 
through the child. 


STEWARI’S IMPROVEMENTS IN OPERATING 
THE CUT-OFF VALVES OF STEAM ENGINES. 
Tue nature of this invention, by Robert Stewart, of Elmira, New 

York, U.S., consists in an improved mode of operating the cut-off 

valves of steam engines. 

Fig. 1 is a side elevation, Fig. 2 is a front elevation, Fig. 3 is a 
transverse vertical section through x—z, Fig. 1; Fig. 4 is a longi- 
tudinal vertical section of steam pipe S, piston U, cross head Y, &c., 
through o—o, Fig. 2; Fig. 5 is a plan view of the working levers 
Qand K, wrist i, dog m, and guards n. Fig. 6 is a view of the 
working lever Kt, showing its operation agaiust pin P. The valve 
preferred is as follows :— 

A is the outer shell of the valve; B, the inner shell; C, the 
induction pipe; D, the eduction pipe; E, the heads of the valve; a, 
screws for securing heads to the valve. he interior construction 
of the valve is clearly shown in Fig. 3, in which it is seen that the 
valve chest is castin two shells, 1 and 2, with an annular chamber 
between them, which is divided into two semi-annular chambers 
4, 4', by the divisions 5. Through the inner shell 2 are cut the 
throats 6, just above the visions 5. F, the valve; c|, c*, 3, ct, are 
the valve ports, of a width equal to that of throats 6. ‘Lhe valve is 
cut away at 7, in the same manner as at 8, so as t» produce a per- 
fect balance, and to diminish the friction between the valve and the 
inner surface of the inner shell. G are stuffing-boxes for each end 
of the valve stem H, and are secured to the valve heads; I are 
studs on the lower corners of the valve shell 1, from wh‘ch depends the 
bracket K ; L is the valve crank, secured to the valve stem H; N, N, 
are lateral arms of the crank, giving ita 'l’ shape; O isa vertical sleeve 
upon the lower extremity of the crank, and in which plays the 
weighted pin P, the lower end of which should be of steel; Q,a 
lever, pivoted at e to the lower end of bracket K, at the other end 
connected to a “governor” or other regulating device; i is a 
‘wrist ” upon the lever Q, and vertically under the pin P; R, ope- 
rating lever, connected to the eccentric or crank upon the crank 
shaft of the engine ; this lever has a horizontal reciprocating motion 
upon the wrist i (see Fig. 6); m is a steel “dog” upon the upper 
side of the lever K, and bites or takes against the pin P as it extends 
below sleeve O; n, n, are guards near each end of the dog m; 8 is 
& steam pipe in connection either with valve or boiler; its vertical 
limb should be provided with a stuffing box and cylinder T; U is a 
piston working in cylinder T, its upper end working in a cylindri- 
cal guide V, which is supported by platforms and braces X ; s is a 
set screw in top of cylinder V, aud serves to force the packing v 
down upon the upper head of the piston; Y is across head of an 
— form, secured to the piston at shoulder x; Z are connecting rods, 
the upper ends of which are embraced by the forks of the cross 
head Y. The upper ends of rods Z are provided with hooks or 
teeth, so as to catch firmly upou cross head, as at w; the pins z 
keep these rods in proper position; the lower eads of the rods Z are 
pivoted to outer ends of arms N of crank L. 

In the operation of the invention, the valve being properly 
attached, the steam is applied at full pressure from the boiler, and 
passes through induction pipe C, between shells 1 and 2 into semi- 
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annular chamber 4. When the engine is at rest crank L is vertical, 
and throats 6 are closed. Steam being admitted to the valve, crank 





L is oscillated a few times by hand, so as to bring valve ports | 


opposite the throats 6, and admit sufficient steam to start the 
machinery. The course of steam is from induction pipe C into 
chamber 4, thence through throats 6 and valve ports into chamber 
4', thence out of eduction pipe D to cylinder of engine. The engine 
then being at work, gives motion to its governor, which raises the 
end of lever Q; this lever correspondingly raises or lowers the lever 
R and its dog m ; it will thus be seen that the degree of bite or lap that 
the dog has against the pin P depends upon the rise or fall of the 
governor. Now, asthe lever Rreciprocates, its dog m alternately pushes 
and pulls againstthe pin P, thereby oscillating the crank and opening 
the valve ports, and at the same time depresssing one of the arms 
N, and drawing down the piston and its cross head. 


| 


It is evident | 
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oscillated before it will be raised above the horizontal plane in which 
the dog traverses, and the valve ports are opened in proper as the 
pin is oscillated. When the pin is thus forced far enough to the 
right or left to be raised above the plane in which the dog traverses 
it escapes from the bite or hold of the dog and is instantly thrown 
back to its vertical position by means of the steam in pipe S and 
cylinder T, which forces the piston U and its cross head Y upwards, 
carrying with them the hooked rods Z, thus instantly returning the 
crank to its vertical position, and cutting off the steam, After the 
pin escapes, the dog continues on until the full stroke is completed, 
the pin and dog thus move in opposite directions at the same instant, 
which could not be if the pin did not rise in its sleeve so as to yield 
toand slide over the dog, and drop down at its other end ready to 
receive the action of the return stroke. The guards n will serve to 
catch against the pin, and return it to its vertical position if by any 


that the more bite the dog has the further the pin will have to be | reason the piston U should fail in doing its duty. 
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Tus invention, by J 
ster, relates to the manufacture and use of rolled metal plates of a 
trough-like section, having flat, concave, convex, or otherwise 
formed soles or webs, with angular edge plates or flanges along 
each side, or with asingle flange, as hereinafter described, for railway 
purposes, &c. These double flanged plates are bolted, rivetted, or 
otherwise fastened together, flange to flange, the said flanges lapping 
over or abutting against each other. 


The invention also relates to the application of the metal plates to | the addition of an abutment fo é 
the formation of hollow shafts, columns, piles, struts, masts, yards | shows the mode of forming the joints wit 
of ships, and the like, by joining the plates with single or double- | Fig. 8, mode of forming arches or inverts; 


headed T-iron, the soles or webs of such plates being flat, concave, 


convex, or otherwise formed, and the angular edges or flanges made | \ 
to project internally or externally, or both internally and externally, | external or inte 


according as the case may require. 
For increasing the strength of piles, shafts, columns, masts, or any 
other hollow structure formed of any of the plates of the invention, 


it is proposed to introduce a flitch plate or plates running through | 


their axes longitudinally, and extending across, between, and through 
the flanges or longitudinal joints transversely. These flitches may 
be of metal or any suitable material, and in continuous, sectional, or 
trnssing form, according as the nature of the particular structure 
may require. 
he invention also relates to the formation of grooves or channels 
in combination with hollow shafts, columns, piles, struts, and the 
like, formed of the metal plates, by attaching such grooves or 
chanvels to the shafts, columns, piles, struts, and the like, through 
the flanges thereof, which grooves or channels will serve to hold in 
place slabs of stone, plates of metal, timber, framed or otherwise, or 
any other suitable materia] for forming retaining, sea, and other 
walls, or for holding in place the rolled metal plates. The grooves 
or channels may be made of metal or other convenient material, and 
may either be made of one or more pieces. 
The invention also relates to the application of the aforesaid metal 
plates having a rail head formed thereon, or fitted thereto, to the 
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. E. Dowson, of 4 Victoria-street, Westmin- | permanent way of railways or tramways, or as railway: 





transverse, 


| or longitudinal sleepers. The ends of any of the above-mentioned 
| plates may be secured together by a lap joint, by a fishing plate, 
| plain or ribbed, by angle iron, or by the formation of flanges on 
their ends, and by bolting, rivetting, or otherwise. ' 
| Figs. 1, 2,3, and 4, respectively show the forms and modes o 
| joining the plates by simply bolting or rivetting flange to flange ; 
| Figs. 5 and 6 the mode of joining with angle iron. a, Fig. 6, —s 
piece for increasing the strength ; Fig. 


h abutment pieces only; 


and Fig. 9, masts, yards, 

| &c. Fig. 10 shows the mode of forming hollow columns, a 
| masts, and the like, with the single and double T-iron joint, = 
rnal, or external and internal flanges; Fig. 7 

shows the mode of strengthening by the flitch plate a. Fig. 12 
are the said 


shows the grooved or channelled piles, &c.; a, 4, 
| grooves or channels. 

Fig. 13 shows the form of plate employed for the 
of railway; a, the sole of the plate resting upon t 
flange formed thereon to receive the rail c, or W ~4 ail 
formed entire therewith. When the flange } is formed with . 
head, or with the rail fitted, the ends of the plates may be join at be 
an under plate, and both bolted thereto, but when the rail is te 
as shown, the length of the plates and rails being equal, it 18 ‘ho 
| ferred to make the joints of the rails midway along tho plates: oo 
| joints of the plates midway along the rails, or soas to “ bre’ 2 
The rails are kept in gauge by a hollow strut, traversed by @ Fe 
passing through the flange and rails, and fastened by a nut . on 
shown, or the gauge may be kept by independent as an , 

d is a cushion of india-rubber or other suitable mate » FP eile. 
between the supporting end bearing surfaces of the pore = 
Figs. 14 and 15 show the mode of laying the plates and gn 
rails on a transverse system. ‘Ihe forms of these plates aan 
and the angles of the flang 
ter or less extent 


permanent way 
he ballast; 5, 
hich rail may be 


varied as circumstances may require, 
may be varied from those here shown to a grea 
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Tus invention, by P. E. Gay, of Paris, relates to improved appa- 
ratus for boring and tunnelling, the united action of which is, 
firstly, to make a circular cutting round that portion of rock or other 
matter to be removed ; and, secondly, to open out a centre hole in 
which a charge of powder is introduced, the explosion of which 
breaks up the rock lying between it and the outer circular cutting. 

Fig. 1 shows a side view of the principal machine, of which A is 
acylindrical tube or drum of 6ft. 8in., more or less, in diameter, and 
2ft. 4in. in depth, on the face of which are fixed, at short distances, 
the cutting tools B, made of hardened steel (see a, a, lig. 2), for 
acting on chalk, marl, or gypsum soils, or of prisms of flint, quartz, 
agate, carvaline, or rock crystal for the harder calcareous rocks, and 
of diamond prisms for granite, porphyry, and other similar rocks. 

Fig. 2 represents a, a, the steel cutting tools, and 4, b, the diamond 
prisms of natural size, and fixed in their holders. The drum or 
cylindrical tube is made to revolve by means of the driving shaft D, 
to which it is securely bolted at the bearings C. F is a guiding bar 
for maintaining the drum in a straight or fixed direction, and also 
for the purpose of introducing the charge for exploding, and thus 
breaking up the rock when a sufficient circular cutting has been 
made. To give greater power and steadiness to the machine it is 
furnished with jack screws G, which can be forced into the roof of 
the tunnel, and the wheels of the carriage H are steadied by wedges. 
I and I! are cog wheels gearing with each other; J and K are 
pinion wheels giving movement to the driving shaft A. The cables 
land 2 regulate the pressure of the drum by means of the weights 
L, so that any degree of pressure can be given. The cutting tools 
can be kept cool and free from whatever might tend to clog them 
bya stream of water made to pass through the shaft or otherwise. 
In order to prevent inconvenience from smoke or steam resulting 
from the use of a steam engine employed for putting the machine in 
motion, use is made of a long chimney tube, joined to the engine by 
an elbow piece. 

When the circular and centre cuttings are sufficiently advanced a 
second machine is employed (see Fig. 3), instead of employing 
muriatic acid to form a pocket for containing the charge of powder. 
It consists of two saws A, B, and A, 13, the teeth of which may vary 
according to the rock on which they are to work. From the 
centre D they describe an arc A, C, on turning the screw V against 
the centre Tod Y, which, as will be seen (Fig. 3), is forced towards 
the eccentric pieces B, which connect the rod and saws together, 
and thus forces the latter towards E, causing the end of the saw A 
to describe anarc A,G. N,N, is a hollow tube, in which the rod Y 
moves. The movable steel wedges S, S, give steadiness to the 
machine; they are driven in by a small hammer, and withdrawn 
easily by pressing down the collar piece P towards the ends M, M, 
of the wedges by means of the screw V, V; the wedges can then be 
removed through the openings of the wheel R, R, and the whole 
machine withdrawn. Thecrank Z of the screw V communicates a 
Tolary movement to the apparatus. In order to prevent falling in 
of the earth as the excavation proceeds, the sides of the tunnel 
are shored by planking having sheet iron joints, and where there is 
much water a packing of india-rubber or other suitable substance, 
which may be pressed out against the sides by spiral or other springs, 
- be employed. [M. Gay is, doubtless, unaware that a machine on 
sd Principle he describes, and intended for cutting a circle 24ft. in 

‘ameter, was made at Boston, U.S., and worked at the Hoosic 
‘uunel in the year 1852.—Ep. E.] 





EXPERIMENTS AT SHOEBURYNESS. 
(From the Times.) 

elnormen theoretical novelty in the way of targets was tested at 
oxtraetce ground on Wednesday week, and, like most of the 
oad rdiuary novelties that are brought there, was proved to be 
prs Y Worthless in two shots. The target was one composed of 
— wool, made after Mr. Nasmyth’s plan, that gentleman, 
plalen the, large uumber of others also, entertaining a confident 
ann at a good thickness of wool, when pressed tight, would 
es oun of resistance to shot which, if not sufficient to keep 
en ogether, was, at least, certain to be enough to justify the 
baw ene in making experimental inquiries on the subject. We 
proposed t.'% even if the discovery had been successful, how it was 
with 107 to utilise it—how, for instance, to recoat our ironsides 
Somhnene or 12ft. of pressed wool, or how to apply so bulky and 
sity for San appliance in any way. Fortunately there is no neces- 
pm  aonsidering such embarrassing speculation now, inasmuch 
permechie cant of Wednesday proved the wool to be rather more 
fired 7 shot than almost avy other novelty that has yet been 
target, it _ very few words is sufficient to tell the result. The 
or iron fu e red 80 call it, was a wrought iron tube, like a boiler 
long. The » open at both ends, 10ft. in diameter and about 11ft. 
on end and = part of the target was constructed by tilting this 
wn till th ing it with wool as tightly as men could trample it 

© cylinder was full. It was then laid on its side front- 





ing the gun, so as to present the appearance of a large white cir- 
cular target or drum, 10ft. in diameter, and 11ft. thick of solid wood. 
The first shot was fired from the Armstrong 100-pounder, 
with a 10 lb. charge, and this not only passed through the 
target from end to end, but buried itself in the earth behind. 
A second shot was fired from ‘the 68-pounder, with the 
usual service charge, and this also went through, burying 
itself in the bank, and as a means of resistance the target 
was such a palpable and utter failure that even Mr. Nasmyth was 
satisfied with these two shots, and concurred in the uselessness of 
firing any more. The result exactly fulfilled the anticipations of 
the iron-plate and ordnance committees, who, however, concurred 
in the propriety of trying the experiment, for the sake of exploding 
and putting an end to the theory for ever. One would think, how- 
ever, that the extensive and expensive experience the Government 
have had of the value of these new theories would by this time have 
given them sufficient confidence to say “No” to experiments with 
any further crotchets, except at the inventor's own expense. 

An infinitely more curious and important experiment took place 
at Shoeburyness last week, to test the powers of the greatest gun 
yet forged by Sir William Armstrong against one of the thickest 
plates which Messrs. John Brown and Co.’s eminent firm have yet 
produced for actual armour-plating. The gun was the celebrated 
“ Big Will,” the 600-pounder, about which so many canards have 
been in circulation as to its having given way at the breech, &c., for 
all of which there has not been the slightest foundation. This 
magnificent piece of ordnance had only been fired twenty times, 
each time with the most prodigious result, and after the great ex- 
periment of ‘l'hursday it was as perfect inside and out as the day it 
left the factory at Elswick. The mass of iron, for it can hardly be 
called a plate, against which it was tried on ‘Thursday was no less 
than llin. in thickness—a sample of one of many of the same 
enormous strength made by Messrs. Brown and Co., for the 
Russian Government, to plate the sea faces of some of the most 
important and most exposed of the Cronstadt forts. Accord- 
ing to the theory of the iron-plate committee, that the strength 
of an iron plate increases as the square of its thickness, the 
the 11-in. mass, tried on Thursday, was equal in strength to no less 
than six plates of the famous Warrior target; yet, before the expe- 
riment commenced, uot the slightest doubt was entertained that the 
600-pounder would utterly smash it, if fired with a 60 Ib. shot. 
The real interest of the experiment consisted in ascertaining—first, 
whether the same destructive result would be gained by using the 
gun as a smooth-bore, with a steel shot of half the weight; 
secondly, how the gun would stand the tremendous charge of 90 Ib. 
of powder; and, thirdly, whether the fracture of the plate would 
show that even Messrs. Brown could manufacture one of Liin. in 
thickness perfect throughout. These were the three points really 
at issue, and the solution of these was looked forward to with keen 
interest by all the officers on the ground, The first and ouly shot, 
we are happy to say, settled them all in the most satisfactory 
manner, and proved the enormous advantage of steel shot, the 
strength of the gun, and the excellent manufacture of the plate. 
The plate or slab of iron was 4ft. long by 3}ft. wide, and 
was unimpaired in its strength by a single bolt-hole 
or fastening. It was held up vertically against two 12-in. 
beams of solid oak, to which it was fastened by railway iron, 
passing up its face on either side. Behind it, and in support 
of the oak beams, was the Fairbairn target of 5-ia. plates and a 1-in. 
inner skin, with the usual massive framework of iron rib beams. 
This target, however, did not support the plate to be fired at, but 
only the beams of oak which held it in its position. There was an 
interval of 12in. between the plate and the Fairbairn target, which 
was left purposely that the former might do its own work, if it could, 
unaided. ‘The proceedings were commenced by firing two cast iron 
round shot of 300 1b. weight, levelled at 200 yards range, against a 
“dummy” target placed close alongside the 11-in, plate, for the 
purpose of determining the exact degree of elevation to be given to 
the gun. Both these were fired with the,enormous charges of 90 lb. 
of powder. Such charges, even with 609-pounders, would not be 
used in actual warfare, and for experimental purposes like that of 
Thursday were objectionable, as it seemed to make it almost as 
much an effort to destroy the gun as the target. To load “ Big 
Will” with a sack of powder, such as two men could scarcely lilt 
into its muzzle—such a sackful as it was never built to withstand, 
and such as it would not be loaded with in service — seemed, as an 
experiment, almost childish. ‘The gun stood it perfectly to all 
outward seeming; but those conversant with the nature of 
wrought iron know very well that the piece is so much the worse for 
the ordeal through which it has now been:forced, and that they have, 
if anything, less confidence in Big Will after such a straining 
than they had before it was tested at all. Our system of testing 
wrought iron guns iscondemned without an exception by the Artil- 
lery officers of all other nations in the world. The precise range 
having been ascertained, Big Will was again stuffed with a sackful of 
powder, but, instead of a cast iron projectile, was loaded with a steel 





round shot of 344 Ib. weight, and levelled against the target. This 
shot struck the very centre of the plate with a terrific crash, at a 
velocity of 1,560ft., and at one blow closed the experiments for the 
day. Nothing further remained to be accomplished, for the target 
was gone. Never, probably, has a more tremendous blow been 
struck by human agency. The mass of steel driven by the tre- 
mendous charge of powder must have struck the target with a power 
almost inconceivable, for everything went. down before it. The solid 
oak beams behind the plate were crushed into splinters, and the 
plate itself hurled bodily back against the Fairbairn target and split 
into two pieces—one huge piece being flung away to the right and 
the other to the left, and all this before the shot had time to penetrate 
to a greater depth than 4jin. The 11-inch plate, in fact, had not 
sufficient stability even to receive the blow aimed at it ; it was torn 
apart by the tremendous force with which it was jammed against the 
Fairbairn target behind, and an examination of the fracture showed 
that its manufacture was admirable. Fourteen feet in front of the 
target lay the steel shot, much flattened, and cracked, but evidently 
as good metal of its kind as Mr. Brown’s plate itself. A close ex- 
amination of the gun was next made by the Inspecter of Artillery, 
and it was found to be wholly enindeel, Notwithstanding the use 
of steel round shot ina rifled gun, the grooves of the rifling remained 
as sharp and fine as ever, and only one feeling seemed to be enter- 
tained on the ground as to the strength of the gun andthe excellence 
of the plate. 

Our readers may, perhaps, ask what further modifications or 
changes are denoted by this experiment, either iu our iron-clads or 
our artillery. We fear that, as far as a practical result is concerned, 
the experiment is absolutely worthless, except as showing 
that Messrs. Brown and Co. can make an Ill-inch plate as 
perfect as their 5}-inch plates, and that the 600-pounder 
will utterly destroy the most perfect 11-in. plate that cau be made. 
Unfortunately, however, il-in. plates are not wanted for our iron- 
clads, because they cannot carry them, and, still more unfortunately, 
the 600-pounder which can destroy them is not in our service. The 
600-pounder at Shoeburyness is only an “experimental ” gun—so 
called, we presume, from the fact that no experiments worth speak- 
ing of have been undertaken with it, and that, though it has been 
rusting on the beach at Shoeburyness since last April, only twenty 
rounds have been fired from it in a year. What the gun will 
destroy is pretty well known, but what the gun will endure before 
it is itself destroyed no one seems to know, or care about knowing. 
And it is this very question of the life of these large guns—that is, 
the number of effective rounds they will fire, no ‘he number of 
destructive charges which they can be made to take before breaking, 
which the country ought to see solve!, The stereotyped answer 
of the Government to all complaints about the want of efficient 
artillery, is that more of theso great guns cannot be ordered till 
their powers of endurance are known. Yet this 600-pounder— 
their best gun—has been now a whole year at Shoeburyness without 
even an attempt to ascertain the number of rounds it will stand. It 
is the same with the 300-pounders, Where are the big guns which 
have alone proved really efficient against thick iron plates? 
Where are these 300-pounders, one shot from which has 
never failed to smash the strongest experimental naval target at 
Shoeburyness, against which even salvoes of G8-pounders and 110- 
pounders were fired in vain? There are two on board the 
gunnery-ship Excellent at Portsmouth, one or two at Shoeburyness, 
another on board the Royal Sovereign cupola ship, and about eight 
unrifled, and without ever carriages, in store at the Arsenal. It 
cannot be imagined that the Admiralty really believe in the potency 
of their old guns, or even in the Duke of Somerset's 100-pounder 
Armstrong smooth bores, for the successful attack of iron-plated 
vessels such as now exist. One 300-pounder is to be preferred to a 
whole broadside of such guns, and one 600-pounder is vastly 
superior in destructive effect to many 300-pounders. ‘These power- 
ful guns are good for something or good for nothing. The public 
urgently desire to know the truth with respect to them, and very 
properly complain of spending large sums of money upon experi- 
meutal machines which hitherto have been merely employed as 
bugbears to frighten our enemies and lull the British nation into 
false notions of security. We have monster iron-clads, and so have 
other Powers ; but what are they good for without suitable guns ? 

It is important that the public should know that, in the event of 
the necessity arising for large ordnance like 300 and 600-pounders, 
a considerable period must elapse before they can be supplied. If the 
powers of endurance of the big guns are still doubtful, who is re- 
sponsible for the delay in the decision of this question? It can 
hardly be attributed to the responsible advisers of the War-office 
in the matter of artillery—the Ordnance Select Committee—for they 
must clearly have reported in favour, at least, of the 300-pounder, as 
otherwise these guns would not have been formally introduced into 
the service. Is economy the cause? If so, we may venture to 
suggest that, as the price of iron has risen considerably of late, the 
acres of obsolete cast-iron guns at the Arsenal might now be dis- 
posed of with advantage. ‘lhe uninstructed Englishman in survey- 
ing this endless array of old and useless guns, may, perhaps, con- 
sider the scene as peculiarly impressive, and felicitate himself that 
his country possesses such inexhaustible stores of orduance. No 
greater or more serious delusion can well be entertained. With the 
exception of the Armstrong field artillery$we are now without any 
recognised gun, and have none whatever of large calibre for army 
or navy. The experiments at Shoeburyness are very interesting, 
and would be valuable if they were anything but experiments. 
But the important results which have been eliminated there have 
been ignored in turn by both Admiralty and War-office, and at the 
end of four years’ experimenting, and nearly two millions of money, 
we are stil] dawdling on at trials like that of Thursday, when it is 
the plates which are tested and not the gun which knocks them to 
pieces, and then rusts till John Brown sends up a stronger and a 
thicker plate. A plate sent up to Shoeburyness one week is tried the 
next. ‘Lhe 300-pounders were sent there in May, 1862; the 
600-pounder in April, 1863; and here in March, 1864, the Govern- 
ment state that they are not yet acquainted with their powers of 
endurance. Experiments at Shoeburyness are very costly ; as faras 
acting upon their results are concerned, either in targets or guns, 
they seem utterly worthless. Both the Ordnance and the Iron-plate 
Committee know this well, and, what is worse, know that they are 
powerless to remedy the evil. 








Wurtworts Guys.—The two 70-pounder Whitworth guns, in- 
tended to be used in the forthcoming official trial at Shoeburyness 
between Sir William Armstrong and Mr. Whitworth, were fired on 
‘Luesday at the proof butt in Woolwich Arsenal. The first two 
rounds were fired with charges consisting of 10 lb. of powder, and a 
cylinder, equal to two service shots—namely, 146 1b. weight each. 
A series of three rounds then commenced with a cylinder weighing 
73 lb., and a charge of powder one-sixth of that weight, namely, 
111b. 10 0z. One of tne guns was found to hold fire at the first round, 
aud on examination the veut was found choked with a hard cakey 
substance, supposed to have collected in consequence of the confined: 
diameter of the passage, which it is suggested should be slightly 
eularged. ‘The result of the proof was otherwise satistactory. 

Tue Srrrneap Forts,—Instractions have been received at 
Portsmouth from head-quarters to suspend all further operations 
upon the Sturbridge Shoal in the construction of the foundations for 
one of the three proposed marine “ Spithead forts.” It is under- 
stood to be intended now to erect a fort on the Warner Rock, where 
the three forts would then stand together in a triangular position at. 
the very throat of the narrow entrance to Spithead from the sea, 
Since the Spithead forts have become an acknowledged necessity, 
this is really the only position in which the three retained forts ought 
to be placed. It is the gateway to the only direct entrance to Spit- 
head from the sea, and the bolts and bars fixed to secure it cannot 
well be too strong. Inside this gateway the enemy must be met and 
fought, if the bolts and bars are forced, and he is still afloat, by our 
own ironclads, 
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PROFESSIONAL FEES. 


Tue following summing up by the Lord Chief Justice 
Erle, in the recent case of Fothergill v. the Ashbury Car- 
riage Company, will be of interest to the profession :— 

Gentlemen of the jury,—This is an action brought by the plaintiffs 
to recover compensation for services performed at the request of the 
defendants, to the amount, as you have heard, of the sum of £1,476, 
contained in this paper, which I will put into your hands, being 
£1,029 for himself and his partner, £289 for four clerks employed a 
certain nuinber of days that are specified, £132 for hotel and travel- 
ling expenses, and £26 for a second copy which was made for Mr. 
Ashbury. I think of the £1,476 the two last items are not much 
disputed. The question is, whether he is entitled to the £1,029, at 
ten guineas a day for himself and Mr. Smith, and the £289, at two 
guineas a day for the four clerks who were employed by him, two 
at Manchester and two in London? The defendants have paid into 
court £700; and if, in your judgment, £700 is the amount that 
Mr. Fothergill and his partner are entitled to receive, your verdict 
will be for the defendants ; if, on the contrary, your opinion is that 
he is entitled to more than the £700, your verdict will be either for 
the £1,400, or for any sum which you think right between £1,400 
and £700. 

The service was performed, as you have heard, for a company of 
great eminence and wealth at Manchester; Mr. Fothergill was em- 
ployed to go down and make a valuation, partly in accordance with 
the requisitions of the Joint Stock Companies’ Act, which requires a 
valuation to be made once in every year, and partly on the private 
arrangement that was come to between Mr. Ashbury, the out-going 
proprietor, and the company, the in-coming proprietor ; the transfer, 
as | consider it, not having been entirely completed. The price had 
been paid, the property had passed, but it seems that the goodwill 
‘was to be compensated to Mr. Ashbury by one-half the net profits, as 
I understand, and that the valuation was a very material ingredient 
towards ascertaining what Mr. Ashbury should receive from the 
company. Under these circumstances it is that Mr. Fothergill is 
written to to come down and make the valuation. He goes down, 
and is there on the 26th, 27th, 28th, 29th, and 30th of September, 
laying out the ground and making preparations; and about that 
time, or the 1st of October, he is informed of the purpose for which 
the valuation is to be made-—rather a peculiar valuation. “ Plant is 
to be entirely beyond your notice; that is to be taken at the price 
which Mr. Ashbury got for it from the company, but stock you are 
to confive your valuation to.” Mr. Fothergill says he went down 
there and met Mr. Whitworth, Mr. Whitaker, Mr. Holden ; gentle- 
men who, | believe, were directors of this company. He introduced 
Mr. Smith as his partner to them, and, after asking for further 
assistance, sent for his clerks. ‘T’'wo of them go down there; and as 
to the time for the number of days charged on this paper, I do not 
find that there is any dispute on either side that this number of 
hours were devoted to the service of the company by Mr. Fothergill 
aud his partner aud his two clerks in the proportions they have 
charged. «he work is there before you to be examined, the valua- 
tion which Mr. Fothergill made distinguishing plant and stock. 
After this case has been argued in the very satisfactory way that it 
has to my miad by the advocates intrusted with the interests of 
either party—everything which the case would admit of has been 
urged on the one side and the other—after that the duty of the judge 
may be passed over most concisely, and the duty of the jury is made 
much more clear to them, they having had as much light as can by 
possibility be thrown upon it. I have before me notes of every- 
thing which ha; assed, and shall be glad to turn to any portion you 
may desire, Th: matters of fact are for you, and not for the judge. 
The judge has to ay down the rules of the law: the questions of 
fact are for you, a you all well know. Mr. Fothergill was down 
therea certain le —h of time, and he produces the valuation which 
you have seen. M . Fothergill himself has estimated his services at 
ten guineas a-day. As far as the plaintiff’s case is concerned, it is 
to be taken that he left London, and took his partner down with 
him ; that he left his office in London shut up for some time, and 
any of you, who know what connection is, well know there is value 
in that. He has not charged for that, and Mr. Bovill, towards the 
close of his address, seemed to think it probable that Mr. Fothergill 
might stand at ten guineas a-day. To my mind it appears that Mr. 
Fothergill has risen to very considerable and remarkable eminence 
in his profession. A number of engineers have been called before 
you. Those who, in the competition of that profession, can rise to 
eminence, must be, as it seems to me, men of very remarkable 
acquirementsand talent. It often happens that the moral qualities 

go with these acquirements, and I think Mr, Fothergill has a right 
to say before you to-day that he stands accredited by the defendants; 
* because it is not the valuation we have had for the stock taking for 
the passing of the property from the one to the other, but for the 
matter now in hand, we want you to come down from London, and 
both parties will abide by what you say on the subject.” If Mr. 
Fothergill has very considerable skill, and those other quali.ies 
which obtain the confidence of the persons who employ him, bis 
remuneration might be in proportion to that. It seems to me that if 
Mr. Fothergill has a very considerable name, and stands high in the 
very remarkable profession to which he belongs—a very consider- 
able name, not merely for talent, but for activity and energy—the 
book that he has made for this valuation may not be merely opera- 
tive for the purpose of showing what Mr. Ashbury is entitled to 
receive as one half of the profits for the good will. It may be that 
this valuation will be of avail to show that it is accredited by Mr. 
Fothergill as a substantial concern, and persons acquainted with 
that business will kuow that that book is a perfectly real transaction ; 
and we know that in dealings with joint stock companies, limited, 
there requires a great deal of accurate discrimination. Before you 
will trust your capital you must have great confidence in them. It 
may be that book is of value beyond the question of what Mr. Ash- 
bury might have to receive. For Mr. Fothergill, he says :—* I rank 
with the men who have come here to support the charge of ten 
guineas a-day. I rank with themin London, You have sent for 
me I do not wish to stand in the way of anything which Mr. 
Bovill has to urge, but it is hardly in contest that five guineas a-day 
is the remuneration for this service, according to the rate that is paid 
at Manchester.” If that is so, of course Mr. Fothe: gill must stand at 
that rate. But Mr. Fothergill, in his charge at this rate, both for 
himself and his partner, stands accredited by the eminent names of 
Mr. May, Mr. McConnell, Mr. Bovill, Mr. Beattie, Mr. Woods, 
Mr. England—all men of remarkable eminence in their profession ; 
and they say that the charges are fair and reasonable, for Mr. 


with Mr. Fothergill, knowing his habits, knowing how to present 
the work to him, would be worth the ten guineas a-day which 
Mr. Fothergill charges. Mr. Fothergill says: ‘‘ He is my partner. 
I know him perfectly well; I have brought him down here; [ will 

ut my judgment on everything; I will not hand over anything to 
Mr. Smith; but he saved a certain portion of time to the company, 
because he presented the question to me in a manner that enabled 
me at once to bring my judgment to bear upon it.” I think the 
defendants’ witnesses very much accredit Mr. Fothergill for having 
used his judgment in that respect. I beg Mr. Bovill’s pardon for 
having misunderstood some of his questions yesterday. I thought 
he had said that Mr. Fothergill had found a ready-made inventory 
in the place, and had said, ‘* Let that be,” without going into it. I 
think the account given of the matter of the forge by Whitehouse 
and Sanigar, men of perfectly sound judgment, whose word was as 
much to be relied on as the bar iron which they put into the 
machines that were sold by the company: they are the men whom 
Mr. Fothergill went to for a vast oe | of information. It would 
look very much as if Mr. Fothergill did take advantage of all the 
company could offer to him; but if he did take advantage of all the 
company could offer to him, he sat in judgment upon it, as it is 
called—he had a judicial duty to perform. There is nothing on 
earth so distinguishable as the man who picks up the opinions 
of another person, and the opinion which you form dictated by your 
own powers and your own mind. Mr. Fothergill has gone over this ; 
if he is to be believed, Mr. Smith, his partner, was useful to him in 
saving time to the company, and of value to the company to that 
extent. Ido not mean to disparage Mr. Smith ; but he has not had 
the experience of Mr. Fothergill. If it stood alone that Mr. Smith 
said, “I charge ten guineas a day,’ I do not know what the jury 
would have said about it; but it seems to be different to that—he is 
accredited by Mr. Fothergill ; he is the partner of Mr. Fothergill, 
and sent for by Mr. Fothergill to co-operate with him; Mr. Fother- 
gill says he was worth that money to the company: he saved so 
much time to the company. 

Then, as to the long list of names I have before adverted 
to: those gentlemen all pledge their word that Mr. Smith is 
entitled to this money. They are gentlemen who it is some- 
times said are interested witnesses, who often come to give 
their opinion upon matters of science, so that we have almost 
a personal acquaintance with them; they are gentlemen of the 
highest respectability, and they say that Mr. Smith is entitled 
to this money. Then as to Mr. Beck, Mr. Acres, Mr. Franklin 
and the other gentleman; Mr. Beck seems a person highly gifted 
and well qualified. As far as Mr. Acres is concerned, if salary be 
any guide, as I understand, he has the same salary as Mr. Beck— 
they are taken down there, leaving their office. If their services 
were not worth the money, it is trying to take money from the com- 
pany under a statement which, if it is examined, cannot be sus- 
tained. I presume that Mr. Fothergill has a strong feeling about 
the trial of this cause beyond the mere pounds, shillings, and pence. 
Mr. Fothergill says their services were worth the money; he says 
these two men were their draughtsmen, accustomed to their work— 
agents who could assist them, and he asked for their assistance. 
The two who were in London, Franklin and Dosser, we have not 
seen, and have not the means of judging of them. You can analyse 
any part of the bill, and take off any part of the charge you may 
think right. But as far as the witnesses for the plaintiffs go, down 
to Mr. Nasmyth, they give an account of the reason why they 
think this is a fair charge, and should be allowed. 

On the part of the defendants, they allege that they employed Mr. 
Fothergill alone; that he was the party they relied on, and it was 
his judgment they contracted for. If they knew that Mr. Smith 
was co-operating with him, rendering his services to the company 
in partnership with Mr. Fothergill, it is for you to say whether the 
defendants did not ratify the bringing down of Mr. Smith, and so 
make him also a person entitled to be paid. According to both Mr. 
Fothergill and Mr. Smith, Mr. Whitaker saw him ; Mr. Whitworth 
and Mr. Holden knew him to be there about the premises, knew he 
was a partner, and that he was introduced asa partner. If the con- 
tract was with Mr. Fothergill alone, and they did not intend to 
make any recognition or ratification of the employment of Mr. 
Smith, the defendants would be entitled to object to Mr. Smith's 
services as a partner, and they are entitled to have Mr. Smith’s 
services estimated at what the jury should think fit. A great part 
of the defendant’s case was that the work was ready done to the 
hands of Mr. Fothergill. As to that, no doubt the managers laid 
out the stock; no doubt the valuation of Mr. Holmes was there for 
1862. Ihave already stated that, as it seems to me, Mr. Fothergill 
entirely repudiated picking up that which had been done for him ; 
if it was analysed, and gone into entirely by his own hands, it would 
be only that assistance that is afforded by everycompany. You will 
be so good as to give them any benefit the defendants are entitled to 
from the way in which the witnesses laid out these materials to 
enable him to perform his duty—Mr. Sanigar, Mr. Whitehouse, and 
others. Mr. Grove says, that looking at the books of the heads of 
some of the departments Mr. Fothergill had at times a monstrous 
deal more trouble than with those that have been selected. The 
books will show that, if they are worth going into. No doubt the 
one picked out at hap-hazard is one in which almost every item has 
had the touching hand of Mr. Fothergill; a great deal was laid out 
for him, and he might avail himself of it. There is the valuation of 
the former year of Mr. Holmes, but he will forgive me for saying 
so, that neither the company nor Mr. Ashbury placed quite so much 
reliance on that. He was put there as an advocate standing as Mr. 
Grove does to Mr. Bovill; he takes care to stand up for your interest, 
and Mr. Barraclough on the other side, and they were constantly 
going to Mr. Galloway, the umpire. That may be a different kind 
of valuation, not to be so much relied on, or so satisfactory, as the 
one they proposed. Still, if it saved Mr. Fothergill trouble, you 

will be so good as to take that into account. If Mr. Fothergill used 
the time honestly which he has charged for, the work being ready 
to his hand would be to the benefit of the company; because it 
stands to reason, if they had not done the work, he would have been 
occupied a much longer time, and had to make a further charge. 
Gentlemen, you will be good enough to say what you can strike off 
in respect of those matters, in particular in respect of the charges 
for the clerks who were employed ; and you will say if there is any 
ground for a deduction. Ido not remember any prominent point 
that was relied on by the parties. I will turn to any part a the 
evidence, if you think fit, and I will hand you the summary that 
you may see what you would like to take off, if you thiik proper to 
do so. You will bear in mind, the witnesses called by the defend- 
ants are of a different class to those called by the plaintiffs, with the 





Fothergill himself, and for all these parties. 

The stress of the case lies more on the charge for Mr. Smith of 
ten guineas a-day, and for the clerks two guineas a-day. You will 
take into account that those remarks I have made of Mr. Fothergill 


are not applicable to Mr. Smith. I have no intention to disparage | 


Mr, Smith; he, like Mr. Fothergill, would, of course, have to begin 
his path in life in which he has risen to a considerable position. If 
you give Mr. Fothergill credit for that intellect and that energy I 
have spoken of, if he takes Mr. Smith from being a clerk to be 


a partner with him, he does accredit him to a remarkable extent. | 


No man could prosper in the competition he has had, without being 
a tolerable judge of men as well as of engines and machines. He 
has taken Mr. Smith to be a partner with him, he not having any- 
thing like the same experience, not being one of those men peculiarly 
gifted with sharp faculties and acquirements; and it is for you to say 
whether you will allow to Mr. Smith the same ten guineas a-day 
Which you allow to Mr. Fothergill; he is not wanted to value—the 
parties have selected Mr. Fothergill. * Your judgment is what we 
rely upon.” But Mr. Fothergill says: “If 1 had not had a man 
with a congenial mind—who knew my way of doing business, who 
could present the practical question to me in a way so that I could 
answer the question at a moment—we should have lost time.” In 
all the departments of life where there is a master mind wanted, the 
master’s touch is not called into play until those of subordinate ac- 
quirements have brought the matter to that point that requires the 
master touch. It may bet hat Mr. Smith, being of a congenial mind 








exception of Mr. Galloway, who, I suppose, would rank with the 
very highest. ko 2 
The jury found for the plaintiffs, to the amount of £1,030. 





Surpsurnvina In France.—A correspondent of Mitchell's Steam 
Shipping Journal writes from Nantes as follows :—‘ You are aware 
that the French Transatlantic Company some years back contracted 

| with an eminent Scotch firm for the construction of several of the 
large iron steamers it requires, some of them to be built in Scotland, 
the rest in France. In execution of the latter part of the contract, 
the firm referred to established at Nantes a building yard, supplied it 
with an admirable plant, and sent to it some of its most experieuced 
workmen. The latter took great pains to teach the French work- 
men whom it was necessary to employ, and they being, like most 
French ouvriers, very intelligent, have made great progress. These 
Frenchmen content themselves with lower wages than the English ; 
and the cost of living, clothing, and lodging, is less at Nantes than 
it is in Scotland. It follows that iron steamships can be built 
cheaper at Nantes than they can in Great Britain; and in conse- 
quence the firm in question seriously contemplates establishing itself 
as shipbuilders on a large scale in France. British shipbuilders and 
British shipowners are, therefore, menaced with competition in a 
country to which they have hitherto thought themselves immensely 
superior, and from which they never dreamt that they would have 





Bone.urs TeLrecraru.—A prospectus has been i es 
Electric Telegraph Guamenne. with @ capital of £250,000 mn a 
£10. Bonelli’s system transmits the messages in type and ievaien 
many economicalimprovements. It has been for sometime in ounces. 
ful operation between Liverpool and Manchester at half the ordinary 
charges. A prospectus has also been issued of the Victoria “vow 
ship Company, with a capital of £100,000, in shares of £10 
—— small first-class steamers on the coasting and neighbourins 
oreign — - > 
Armour Piates.—The contract for the manufact 2 
armour plates for the after body of the Lord Warden — 
frigate, building at Chatham, has been taken by the firm of som 
John Brown and Co., Atlas Works, Sheffield, at £39 per ton, 
Nearly the whole of the 6-in. armour plates for the Bellero hon, 
also. building at Chatham, are to be manufactured by a 
Chaney and Co., at the Millwall Ironworks, and a considerable 
portion of the plates required have already beer sent into the dock- 
yard by that firm. . 

CutrTon SusPension Brtpgze.—The temporary platf. i 
the sets of chains for the western side of r= bridge is woes 
completed. The wire ropes on which it is constructed have eon 
successfully shifted from beneath the sets of chains which form the 
eastern side. A small gangway has been constructed about the 
centre of the chasm, which connects the platform attached to the 
chains already hung with the second temporary bridge, and by this 
means the planks for the platform are conveyed from the piers with 
comparative ease. The men are thus enabled to work without the 
aid of the cradle, which they were compelled to use in tbe outset, _ 
Tue Acuittes.—The work of completing the iron-cased frigate 
Achilles, 1,250-horse power, fitting for sea in Chatham harbour. 
proceeds as rapidly 4s circumstances will permit, but there is still 
work remaining to be completed on board which will occupy 
several months before she will be anything like ready to proceed on 
her maiden cruise. A considerable delay has taken place in fitting 
the plates and tramways for the guns on the main deck, in conse- 
quence of the armament for the Achilles having been altered from 
that originally intended, necessitating the return of most of the 
gun plates and curbing to the Royal Arsenal for alteration. After 
various changes, the armament for the Achilles has been at length 
definitively decided upon, and she is now intended to be supplied 
exclusively with the new 7in. smooth-bore wrought iron guns, 20 of 
which she will mount on her main deck. At present this is the 
only portion of her armament decided upon, but it is probable that 
she will carry, in addition, one, if not two, of the 10}in. Armstrongs. 
From the demand now made on the Royal Gun Factory for the 
supply of the new naval 7in. gun, it is stated at Chatnam that the 
summer will be very far advanced before the Achilles can receive 
her armament and be ready to proceed to sea. 

New Parent Orrices.—On Thursday week Lord A. Churchill 
asked the First Commissioner of Works whether, taking into con- 
sideration the great inconveniences of the present Patent Office, it 
was the intention of her Majesty’s Government, in accordance with 
the recommendation of the Patent Commissioners, to afford facilities 
for erecting suitable Patent Offices, including library and museums, 
&c., upon the site of Fife House, Whitehall, it appearing that the 
Crown lease of this property had recently expired, and that the 
Commissioners of Patents had ample funds at their disposal for 
buiiding purposes. Mr. Cowpersaid he had been in communication 
with the Commissioners of Patents with the view of fiuding more 
extended accommodation both for their officesand museum. There 
was, however, great difficulty in making a suitable arrangement. 
The offices ought to be in a situation where there would be ready 
access to those professional gentlemen who were engaged in legal 
proceedings in regard to patents; and the museum was required to 
be accessible to the general public, and particularly to those who 
were interested in inventions. At present no site had been found. 
That to which his hon. friend alluded, between Fife House and the 
proposed embankment of the Thames, was not at present available, 
and could not be disposed of until the river works had made greater 
progress, and streets had been laid out on each side in connection 
with the embankment. 

Foreign ano Cotontat Jortinas.—We learn from Madrid that a 
company is forming at Cadiz for cutting a ship canal from some 
point in Trafalgar Bay into the Mediterranean, so as to facilitate the 
transit of wind-bourd vessels waiting in vain sometimes weeks at 
the Straits for entrance. The precise nature of this scheme is not 
explained, but the rock of Gibraltar becomes thus an island, and 
has to be severed altogether from Andalusia.—The Pittsburg 
Chronicle says :—* Quite a number of new rolling mills have been 
put up by our manufacturers during the past year. Messrs. Lyon 
and Shorb, of the Sligo Works, have put up a mill 200ft. in length, 
by 104ft. in width, capable of turning out armour-plates of the 
largest size. The firm has also erected a sheet mill 90ft. long by 
80ft. wide. The Messrs. McKnight, of the Birmingham Works, 
have erected a new sheet iron and armour-plate mill, the 
buildings of which are 60ft. by 8Uft. The plate mill has a capacity 
of fifty tons per week, and is constructed with a view to 
the rolling of sheet iron, for the production of which it has a 
capacity of one thousand tons a-year. The Messrs. Jones and 
Laughlins, of the American Works, have erected a building 200ft. 
by 125ft., within which is constructed two sheet mills and a 12-in. 
train for bar, and three 8-in. trains for small iron and hoops; three 
heating furnaces, and two annealing furnaces. The capacity of 
these mills is thirty tons per day. Messrs, Reese, Graff, and Dull, 
have built a forge, a plate mill and a sheet mill, occuping a building 
205ft. by 105ft. The plate mill is constructed for rolling armour 
plates for naval use, 10ft. long and from lin. to I}in. thick, weigh- 
ing from 1,600 1b. toa ton each. The plate mill bas a capacity of 
100 tons, the sheet mill a capacity of 15 tons, and the forge of 210 
tons a-week. ‘They have also erected a hoop mill of two trains with 
a capacity of 80 tons per week, the mill building of which is 120ft. 
by 75ft. Messrs. Kloman and Phillips, and Messrs. Wharton, 
Brothers and Co., have each put up a new mill, but we have not at 
present learned their capacity.” 

New Puan or Mounting Guys on Boarp Sair.—Plans have 
recently been submitted to the Lords of the Admiralty, by Captain 
C. S. Dawson, for carrying eight or twelve 300-pounder guns 
(rifled) on the main deck of a ship, as ordinary broadside guns, 
without, in any way, interfering with the vessel's masts, funnel 
casings, or the general arrangements of the decks. The plan for 
carrying eight guns shows five turntables on a line with the ships 
keel, and tive auxiliary or radial turntables on either broadside, wit 
two radial turntables at the bow and stern. ‘Three of the cutral 
turntables are to carry two gunseach. The bow and stern tables 
carry one each. Each gun will serve four ports, as occasion may 
require. On the double turntable the guns are placed muzzle to 
breech, and, by a half turn of the table, are run on to their auxiliary 
tables in front of their respective ports, and trained — men to 
any angle by the most simple mechanical means. The plan hes 
carrying twelve guns is very similar to the former, the princ!p a 
being the same, but the arrangement of the guns is different. There 
are, in this case, four central turntables on a line with the po 
keel, and twelve side tables at the ports. Three guns are carrie 
on each of the central tables, and the whole armament of the ship 18 
thus concentrated, when stowed as a sea-going weight, within & 
space of 96ft. in the centre of the ship, and the extremities of the 
ship are thus materially lightened at sea, These arrangements 
admit of broadsides being fired, when the guns are brought 4 
action, of 1,500 Ib. in the first instance, and 1,800 Ib. in the secon}, 
while both sides of the ship are in a state of defence. The chee 
tages claimed for this system of carrying and fighting guns at ' 
are :—1. Concentrating the armament of the ship near the centre 
gravity, and ensuring the chances of the ship's safety at sea. dsid a 
certain means of working the heaviest guus through the broa Si 4 
ports of a ship's main deck. 3. Employing skorter, swifter, oe 
more manageable iron-clads than at present. 4. Firing a — 
broadside with a smaller crew than at present. 5. A mane S 
giving ships a thicker armour on their sides than can be done aa 
ships compelled, as at present, to carry their guns always on 








anything to fear.” 


broadsides. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. 





DEFLECTION OF GIRDERS. 


Sm,—In Tar Excrveer of March 11th, “A Regular Subscriber” 
refers to a formula which I gave for calculating the deflection of 
girders of uniform strength. Your correspondent is right in 
supposing that a is practically equal to twice the extension of the 
lower flange in the particular case he has under consideration. 
Accurately speaking, the compression of wrought iron (which I 
suppose to be the material of which his girder is composed), for 
each ton per square inch = y,5\,;th of the length, while its exten- 
sion = ,5¢5n5ths of the length. Hence the alteration in length of 
the flanges ae ang to bear the same strain per unit of section) 
will not be identical, though for practical purposes this assumption 
will probably be sufficiently accurate. 

Your correspondent’s difficulty about the modulus of elasticity 
arises from his following the erroneous definition of it given by 
many writers on the strength of materials. The true definition of 
F is, the weight (in pounds) necessary to elongate or shorten a bar 
whose cross section equals one square unit (a square inch) by a 
quantity equal to the length of the bar, on the imaginary hypothesis 
that the law of elasticity holds good for so great a range. Most 
writers on this subject overlook the fact, that if the law of elasticity 
be rigidly exact, a given force of compression will shorten any 
material by the same proportion of its original length that an equal 
tensile force will extend it. 

63, Wellington-road, Dublin, 

March 17th, 1864. 


B. B. Stoney. 





PROPOSED METHOD OF GIVING ROTATION TO ELONGATED 
PROJECTILES. 


Sir,—On reading in the Times of last Tuesday an account of some 
experiments tried near Liverpool witha gun and projectiles invented 
by Mr. Mackay, of that town, where the gun was rifled, but the pro- 
jectiles were plain cylinders—which, however, received sufficient 
rotation to enable them to strike the targets, end on, at 1,000 and 
1,500 yardsrotation—being produced, I imagine, by the friction caused 
by the projectile passing over the spiral lands of the gun—it 
appeared to me that the following plan, which I have never seen 
before suggested, might possibly be successful :— 

Have a rifled gun with, say, three or more broad shallow grooves, 
having a turn about twice as quick as would be required did the pro- 
jectile fit the grooves. 

The projectile is to be of cast iron or steel, of about two or two 
and a-half calibres long, and hemispherical at both ends. ‘The pro- 
jectile to fit, towards each end, to the bore of the gun, but not into 
the grooves, the middle part of it being of rather less diameter, and 
having cast on it a number of fine grooves, either parallel to its 
axis, or having a twist in a direction opposite to the twist of the gun, 

Rotation is produced by the gas generated by the explosion of the 
charge rushing up the grooves of the gun, and pressing against the 
fluted surface of the projectile, being assisted by the rotation that 
would be obtained by the friction caused by the projectile passing 
over the spiral lands of the gun on which the projectile lies. 

Joun Warp GtrDLesToNe. 

21, Manchester-buildings, Westminster, 8. W. 

March 17th, 1864. 





EXPLOSIVE GAS IN BOTLERS. 


Sir,—A friend of mine, who has charge of the engines and boilers 
of a large soda manufactory in this neighbourhood, told me of the 
following circumstance, which occurred on Sunday last while one of 
the boilers was being cleaned out. One of the men applied his 
lighted lamp to one of the open pipes of the boiler, when suddenly 
there was an explosion of gas, not, however, so severe as to cause 
mischief. 

Two explanations of the above appear to me to offer themselves. 
First, the boiler, or pipes conveying steam, having been at a very 
high temperature (this boiler in particular requires a large quantity 
of fuel), the water was decomposed into its two elements oxygen and 
ha the former combining with the iron forming rust (or oxide 
of iron), the latter escaping, and becoming mixed with atmospheric 
air formed an explosive mixture. 

The other explanation, which I think is the most probable, is this: 
—The steam being generated under high pressure, and being at a very 
high temperature, was itself decomposed into its elements cf hydro- 
gen and oxygen. 

“Mr. Grove has shown in a communication to the Royal Society, 
that ata considerable elevation oftemperature, the compound gases or 
vapours are resolvable into their constituents, as if the repulsive power 
of heat had been sufficient, not only to separate molecule from mole- 
cule, but even to rend their constituents from each other. He found 
that an intensely ignited piece of platinum, iridium, or silica, plunged 
into water, decomposed the evolved steam into oxygen and hydro- 
gen.”"—Dr. Golding Bird's Natural Philosophy, p. 668. 

If our common boilers are generators of hydrogen, it is important 
to know what precautions are necessary, and information on this 
subject from you and your numerous readers would be useful. 

Northwood, March 23, 1864. W. Suawcross. 

ng presume, from our correspondent’s description, that the gas 
which exploded was ordinary coal gas, or rather “ fire damp,” 
from coal which may have been put upon the grate after the fires 
had been drawn.—Ep. E. } 





Wootwic.—One hundred mechanics and labourers belonging to 
the royal carriage department in Woolwich Arsenal have this week 
received notice of dismissal, thus reducing the establishment to 
1,600 men. 

Tae Iron Pirate Commirrez.—On Thursday, while the special 
committee on iron were busily engaged in carrying out the duties 
intrusted t6 them, an official letter from the Admiralty was delivered 
at their office, in which it was announced that, on the completion of 
the experiments already sanctioned by their lordships, their services 
Would no longer be required. 

Tue Avoysme Ironworks.—A prospectus has been issued for a 
company to take over the business of Messrs. Slaughter, Griining, 
and Co., locomotive manufacturers, of Bristol, whose co-partnership 
p Renae to terminate through efflux of time. The title will be the 
qrenside Engine Company, and the capital is fixed at £150,000, in 
— of £10. The company will undertake the construction and 
- pny nes of locomotive and marine engines, and such other 
taste ho 7 age ag in the business of engineers a 

+ Mr. Slaughter, the i i 
managing directon ghter, present managing partner, will be 
‘ = Consett Inonworks.—The Consett Ironworks, in the county 

urham, it is stated, have been disposed of to a public com- 
ef composed chiefly of the creditors of the late District Bank. 
bo — obtained for the entire establishment is £295,000. his 

Does udes the works both at Consett and Bishopwearmouth. 
ont is to date from January 1, 1864, and any of the 
th ried of the old bank are to be at liberty to take sbares in the 
Suite — for the amount of their debts. The cost of these 
whicn hon it is reported, over a million sterling, and the sum for 

they were valued twelve months ago, by the valuers ap- 


ea 7 the liquidators of the Northumberland and Durbam 
the trade -_ was £250,000. It is a matter of great satisfaction to 


Ape f the north that this very satisfactory arrangement has 
ms a at. The works are most extensive, and recently they 
@ high reputation in connexion with making iron plates 


and angles for the Government. 








THE ENGINEER. 


THE BRADFIELD RESERVOIR. 


Tue annexed details will be found to sum upin a concise and 
succinct form the history of the sad Sheffield inundation. Some of 
the particulars given have doubtless appeared previously, but we are 
induced to give them for purposes of future reference :—The Shef- 
field Waterworks Company has a capital of about £450,000 or 
£500,000. The shareholders obtained their Act in 1830; the clause 
which may just now be looked on as the most important in the Act 
—the liability clause—has been already published. After obtaining 
their powers and purchasing the works and plant of an older com- 
pany, the first object of the shareholders was to increase the then 
deficient water supply, by the erection of dams in one of the principal 
watersheds on the adjoining moors. Two reservoirs were accord- 
ingly constructed at a place called Redmires, about seven miles west 
of Sheffield, and four or five miles south of Bradfield Dale. These 
reservoirs were built on the moors near the head of the river 
Rivelin, which runs into the Loxley at Malin Bridge. Two small 
reservoirs were also erected on the Rivelin; and two or tiiree more 
were constructed for the immediate supply of the town at Crooks, a 
suburb of Sheffield. Although this series of reservoirs was looked 
on as a wonderful engineering success, they would not contain more 
water than the reservoir which has just burst at Bradfield, in fact 
not enough for the growing requirements of Sheffield. The com- 
pany, therefore, obtained increased powers in 1853, and from 
that time to 1859 steps were taken with a view to erect more 
reservoirs on the Loxley watershed, which adjoins and 
almost lies parallel to the watershed at Redmires. Though 
the Loxley district would collect more water than the water- 
shed at Redmires, the company experienced a serious difficulty in 
having to guarantee a water supply to the mills and wheels on the 
Loxley river. The supply was stipulated at ten cubic feet per 
second for the whole twenty-four hours; and, with a view to meet 
that demand, the co.npany commenced the construction of the Brad- 
field Vale reservoir on the 1st January, 1859. It was intended that 
the water for the town should be collected in two other reserv oirs 
and that the Bradfield Dale reservoir should be mainly applied to 
carry out the guarantee to the millowners in the valley of the 
Loxley. One of the other two reservoirs is now in progress, aud 
is being built at the head of Agden dyke, which falls into the 
river Loxley at Low Bradfield. It was intended that the 
third reservoir should occupy a position at the extreme head 
of Bradfield Dale, a short distance above the reservoir whose 
embankment has just given way. Its intended size we have not 
ascertained, but the size of the Agden reservoir would be nearly as 
great as that at Bradfield, and its embankment would be larger. 
The size of the Bradfield reservoir is seventy-eight acres ; at the time 
of the accident, the water covered an area of seventy-five or seventy- 
six acres. It is three-quarters of a mile long, and in shape it 
resembles an elongated letter V, with an embankment at the broader 
end. The other sides of the reservoir are natural, being formed by 
the sloves of the valley. The length of the embankment is a little 
over 400 yards, and its width at the base about 170 yards. 
The width at the top is four yards. The dam is thrown 
directly across the valley in a straight line, and not 
concave to the valley, and convex to the water, which 
would undoubtedly have been the stronger plan. The height 
of the embankment, from the bottom of the valley, is between 90ft. 
and 100ft., besides a puddle trench 60ft. deep, which has been sunk 
that distance below the natural surface of the valley in order to ob- 
tain a good foundation. The by-wash is about 10ft. below the top 
of the earthwork. In the centre of the embankment the puddle 
trench or core is 18ft. wide at the base, and 4ft. wide at the 
top, and the remainder of the embankment is made up of earth 
dug out of the bed of the reservoir. It is pitched on the inner 
slope with blocks of rough stone set in the earth, and not in 
puddle, for the puddle is only central, not lining. The slope of 
the embankment is 1ft. in 2}ft. on each face. The quantity of earth 
that the embankment contained was estimated at nearly 400,000 
cubic yards, and its cost at about £20,000. The quantity of water 
which the reservoir was constructed to hold was 114,000,000 cubic 
feet, or about 712,500,000 gallons. About 300 hands were employed 
on the works, and it was intended that the reservoir should be com- 
pleted by November, 1860. Owing, however, to the immense 
depth of the puddle trench the work was delayed, and was 
not completed when the accident happened. ‘The engineer 
was Mr. J. Towlerton Leather, of Leaventhorpe Hall, near Leeds. 
It has been reported that he was also the engineer of the Bilberry 
Dam reservoir, which caused the inundation of Holmfirth in 1852; 
but this is not correct, as the engineer of the dam near Holfirth was 
Mr. George Leather, of Leeds. The contract for the dam was taken 
by Messrs. Craven, Cockayne, and Fountain, of Sheffield. The 
embankment of the Bradfield reservoir was made by the same 
engineers who constructed the Redmires and other dams belonging 
to the Sheffield Waterworks Company. It was also made on the 
same principle us the Redmires dams, and the proportion of its 
thickness to its height was also the same. 





Tue Gatway Lixe.—The Galway mail packet service between 
Galway and America has been suspended for the present. We un- 
derstand that the steamers are for sale. 

Enousn Rats ror Hontann.—At an important adjudication for 
12,000 tons of rails required for the Dutch state railway, held 
recently at La Haye, Messrs. Bolckow and Vaughan obtained five 
lots, or 10,000 tons, at £8 12s. 2d. per ton. The remaining lot was 
secured by MM. de Dorlodot, of Chatelineau. 


Srzam Free Enotes at Inunpations.—One of Messrs. Shand, 
Mason, and Co.’s steam fire engines has been employed for several 
days, and with great success, in clearing several of the large steel 
works, cellars, Xc., in Sheffield of the water with which they were 
inundated by the bursting of the Bradfield reservoir. In many cases 
large bodies of water had collected where it could be removed by 
pumping only—in some cases from considerable depths. The 
pumping capacity of the larger engines is nearly 150 tons of water 
per hour. 


Tue Late Mr. Ricwarp Roserts.—The funeral of the late Mr. 
Richard Roberts, C.E., took place on Saturday last, at Kensal Green. 
His friends in Manchester had desired that ample honour should be 
done to his memory, and the arrangements, therefore, were in 
keeping with the distinguished services which he had so long ren- 
dered to the cause of mechanical science and tothe world. At noon 
the following gentlemen assembled at the rooms in Adam-street, 
where, for the last few years, Mr. Roberts had practised bis profes- 
sion :—Sir Edward Belcher, C.B.; Thomas Bazley, Esq., M.P. ; 
Thomas Webster, Esq. ; David Chadwick, Esq.; P. le Neve Foster, 
Esq., Henry Maudslay, Esq.; Captain Symonds, R.N.; Captain 
Selwyn, RN.; Charles F. Beyer, Esq.; J. Ramsbottom, Esq. ; 
Bennet Woodcroft, Esq.; William Bridges Adams, Esq. ; Zerah 
Colburn, Esq.; Benjamin Fothergill, Esq.; John Anderson, Esq. ; 
David Napier, Esq.; Dr. Whitehead; William Muir, Esq. ; W 
Heywood, Esq.; John Bailey, Esq.; James Fletcher, Esq.; P. R. 
Hodge, Esq.; F. E. Sickles, Esq.; A. Hutton, Esq.; 8. 8. Lamb, 
Esq.; Dr. Normandy; C. B. King, Esq.; R. M. Latham, Esq. ; 
and others; all of whom, with Mr. Roberts’ family, followed his 
remains to their last resting place, Messrs. Fothergill, Ramsbottom, 
Anderson, Heywood, Bailey, and Fletcher acting as pall bearers. 
The funeral cortege consisted of a hearse with four horses, ten 
mourning coaches, and several private carriages, and the course of 
the procession was through the Strand, Pall Mall, Regent-street, 
Park-lane, the Bayswater-road, and Paddington to Kensal Green, 
where the funeral service was performed at half-past two o'clock 
It had been originally intended that Mr. Roberts should be buried at 
Llanymynech, his native place, and a deputation of his old workmen 
had been formed in Manchester to accompany his remains thither. 
As it was, his former foremen attended to pay their last tribute of 
respect to their old master. The funeral arrangements were con- 


' ducted by Messrs. Smith and Sons, of Great Portland-street. 
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Tae Wewsx Coat anp Iron Trapes.—The Colliery Guardian 
states that in the Newport district an uneasy feeling prevails 
between employers and employed. Matters still remain in the same 
state at Blaenavon, and the forgemen, having refused to return to 
their work on the terms offered, new hands will be secured as soon 
as possible. All the men, with the exception of those —- at 
the forge, have accepted the proposition to pay fornightly and 
monthly as before, and the managers, taking advantage of the stop- 

nage of the forge, have been carrying out important repairs. The 
folsterous weather of the past seven or eight days has interfered to 
aconsiderable extent with the coal shipments, as but few vessels have 
been able to leave,and only asmall number have arrived. In the steam 
coal tradethere is a large amount of activity evinced, and the demand 
from the great shipping companies—the Continent and elsewhere— 
is exceedingly good, and remunerative prices are obtained. House 
coal merchants are also doing an average business, and there is no 
lack of employment at the collieries, only, unfortunately, the men 
do not work with that regularity which they ought to when they 
have achance of earning high wages. Quotations are fairly main- 
tained in the iron trade, the market being rather in favour of buyers. 
There is a moderate inquiry for tin plates, but in many instances 
the prices determined upon at Gloucester have been departed from, 
and the reduction in the tin standard has also affected the trade. 
At Cardiff the steam coal trade has been pretty active during the 
last six weeks, as evidenced by the export returns for the month of 
February. 130,283 tons of coal, 17,228 tons of iron, and nearly 
4,000 tons of patent fuel were exported during the month, being an 
increase of 13,000 tons of coal and 10,500 tons of iron as compared 
with the previous month. This is, upon the whole, a satisfactory 
state of things, and the regularity with which the colliers have 
worked, and the favourable weather, have been the principal cause 
of the increase. At present there is an active inquiry for steam coal, 
and the merchants have their hands full of business, The orders 
which accumulated during the first few weeks of the year have boen 
gradually delivered, and therefore there is not such a press ex- 
perienced as was the case then. House coal is in active request, and 
the collieries are well employed. There is no change to report in the 
iron trade, makers having average orders in band. From some cause 
or other the repairs which were going on at the Hirwain Works have 
been suddenly stopped, but it is expected that it will only be for a 
short time. ‘Che report is that a difficulty has arisen with Mr, 
Crawshay in consequence of the exorbitant price asked for a piece 
of land adjoining the works.—The colliers of the Aberdare Valley 
having made a request for a further advance in wages, the proprie- 
tors of the colleries in that district have resolved not to accede to 
their request. The masters have formed themselves into a Steam 
Coal Association, and in a few days asubscribed sum of £25,000 will 
be paid into the West of England Kank, Cardiff, to enable any 
colliery proprietor to resist unreasonable demands on the part of the 
workmen. Mr. Alexander Dalziel has been appointed secretary of 
this association.—At Aberdare trade coutinues brisk. 


British CorumprA.—The eighth meeting of the Royal Geographi- 
cal Society during the session took place on Monday week, under 
the presidency of Sir Roderick Murchison. Following the sound 
rule of as much as possible treating of but one district or region each 
night, the two p»pers of the evening—one on Vancouver's island, 
by Dr. Forbes, R.N., the other on British Columbia (more especially 
Cariboo) by Lieutenant Palmer, R.E.—had been judiciously selected 
for the purpose of throwing light upon what has long been a vexed 
question—the prospects held out to emigrants by our colonies in the 
Pacific. In order to facilitate discussion they were read 
together. Lieutenant Palmer warns all the “loafing” classes 
to whom gold acts as a_ will-o’-the-wisp to lure them to 
destruction, that there are no “ poor m viggings” at Cariboo. 
That busivess has passed into the hands of large capitalists. Dr, 
Forbes is equally clear upon the absurdity of supposing that where 
labour now is, and is likely for many years to continue, at so very 
high a scale, farming can ever prove remunerative to the capitalist, 
whether in the agricultural or stock-breeding lines. But a farmer 
willing to work with his hands will grow enough corn and keep 
enough home stock in Vancouver to support himself and family, 
and if he, further, cultivate fruit and vegetables, for which the 
climate, not unlike that of the south-weet of England—a little 
cooler and dryer in winter, and a little hotter in summer, with about 
the same average annual temperature—is not unsuitable, he will 
be able to exchange these at the centres of commercial industry 
for imported articles. More than this—that is saving so as to 
make capital—he will pe fail to do for many a day to 
come. The investment of capital opens up, however, a very different 
series of questions, consequent on the rapid development of the 
mineral and timber resources of the colony, which may be said to 
change from month to month. ‘The south or Vancouver shore of 
the Sound of Georgia is now found to supply these seams, re- 
spectively 3ft. 10in., 5ft., and 2ft. 5in., of a remarkably fine coal, 
which has already been worked at Nanaimo, destined + he long to 
be the chief town, and British Columbia generally, and is traceable 
as far as the furthest north-west extremity of the island, where 
Johnson’s Straits furnish excellent land-locked harbours. Up to 
1858 the feeble and casual efforts of the Hudson’s Bay Company 
had in nine years extracted for their very limited market 63,000 
tons of coal. But during the year last past 22,000 tons had been 
exported to San Francisco alone, where it found remunerative 
sale, though the price at the pit-mouth is 6 dols. per ton. Behind 
Nauaimo a remarkable natural cleft, known as Albeoni Canal, leads 
into Barclay Sound, where a spirited London firm have established 
sawmills which, during nine months last year, cut and exported 
15,000,000 superficial feet of some of the finest planking from the 
Douglass and other pines. ‘The singular outlines on either side of 
King George’s Sound has been often described ; but it may be as 
well to ask the reader to cast his eye on a map of the country, when 
he will observe that the coast is so entirely broken up that it is 
possible, according to Liutenant Palmer, that there is no other 
portion of the globe which possesses so extended a coast-line, 
owing to the enormous island-spangled fiords that run wu 
into the land. These are all feathered to the water's edge wi 
the most magnificent bard woods, above which, at an alti- 
tude of 4,000ft., springs a bold, moss-covered, round summit. Up 
these it has been attempted to carry a rew route to Cariboo, so as to 
avoid the difficult navigation of the Cariboo, and, if found feasible, 
of which there seems little doubt, before long Nanaimo, lying at the 
foot of two of the largest and the great coal centres of the colony, 
must increase daily. Lieutenant Palmer's paper gave a graphic 
description of the splendid scenery of the Frazer below Yale, 
of its tributaries from either bank above that point, which have, in 
places hollowed out for themselves, channels 3,000ft. deep, and 
finally conducted his auditors to the gold-fields, where he noticed 
the singular radiation of the more valuable gold claims, each lyin 
in its own “ gulche,” or narrow torrent bed, six or seven of whic 
diverge towards all points of the compass from one or two 
central isolated mountains. This, however, the President 
stated, showed that what had hitherto been found was mere 
alluvial or surface gold, washed down from the central or fried 
strata, the line of which was exemplified by a map exhibited on an 
enlarged scale, running nearly due north west along the west side 
of the Great Rocky Mountain chain as far north at least as the Penn 
River. As, however, this last mentioned river runs eastward to 
join the Slow River, it is not improbable that the drift gold may 
yet be met with on the east side. But the general direction Sir 

toderick held of the main quartz gold-beds would be found to 
follow one uniform course. Colonel Moody, R.E., after confirming 
the previous remarks and the contents of the papers, the fidelity of 
which he bore testimony to from actual experience, said that much 
stress had been laid on the fact of the Americans having monopolised 
most of the business, At all events, if they did so, what they made 
they virtually invested on the soil; but he dealt with much clearness 
of argument on the splendid future before the Vancouver and British 
Columbia, so soon as British capitalists could be induced to direct 
their attention thither. There can be no doubt that the time is 
approaching when railway communication between Canada and 
British Columbia will be demanded. 
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MEISEL’S REGULATING THE SPEED OF RAILWAY TRAINS. 
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Tuts invention, a communication to M. Meisel, of 14, Park-walk, 
West Brompton, relates to an apparatus for regulating the speed of 
trains on railways, and in assisting the locomotive engine and train 
in ascending and descending inclined planes. 

Fig. 1 shows one-half as an end elevation, the other half asa 
transverse section of the apparatus, taken through the line X, X, in 
Fig. 2. Fig. 2 represents one-half as a longitudinal elevation, the 
other half as a longitudinal section of the same, taken through the 
lines Z, Z, Fig. 1. Fig. 8 shows one-half in plan of the same. Fig. 4 
shows an end elevation, and Fig. 5 a side elevation of another 
plan. Figs. 6,7, and 8 are side elevations showing various modifi- 
cations of the improvements having the same object in view. 

A, A, represents the fly-wheels, the rims or tyres of which are to 
be made of wrought iron or cast steel, and in one piece; the rims 
or tyres are attached to the central boss or nave B, B, by means of 
wrought iron plates C, C, secured to the rim or tyre by means of 
angle irou a, a, and rivets or bolts, the plates C, C, being secured to 
the boss or nave by means of bolts or rivets; D, D, is the shaft or 
axle to which the fly-wheels are secured ; the axle of the fly-wheel 
is og by and in contact with the tyres of the wheels E, E, 
(axle-boxes not being required for the shaft D, D,) the axles of the 
wheels E, E, are placed in suitable bearings 0, b, allowing of a ver- 
tical motion for the inequalities of the road; the tyres of the 
wheels E are in contact with the tyres of the driving wheels F, F, F. 
It will be readily understood that, by giving motion to the fly- 
wheels A, A, it will, by the adhesion of the boss or nave B!, B', on 
the tyres of the wheels E, E, give motion to the said wheels in the 
direction of the arrows, as shown, the tyres of the wheels E, E, 
being at the same time in contact with the tyres of the driving 
wheels F, F, F, and thus imparting motion to them also, and vice 
versa, The oa ty sy being set in motion will impart motion to 
the fly-wheels. y the above means toothed wheels, and the fric- 
tion attendant on the ordinary bearings for the tly-wheel shaft, are 
dispensed with ; the driving wheels are so arranged that the weight 
of the fly-wheels shall bear equally on each. 

The driving wheels are kept in their proper position by means of 
an iron frame F', which is fitted with buffers, aud the necessary 
arrangements for coupling the wagons or carriages to it. To pre- 
vent the shocks which the driving wheels may receive from the 
inequalities of the road having an injurious effect on the fly-wheels, 
the axle-boxes of the large driving wheels have a horizontal space 
to move in the frame, which is filled up with india-rubber or other 
elastic material ; the centre driving wheels are fitted with axle- 
boxes in the ordinary ie > To stop the train when the fly-wheels, 
are in motion to raise the wheels E, E, out of contsct with the 
tyres of the driving wheels F, F, F; this is done vy wedging 
up the axle-boxes 6, b, by means of the wedges c, c; for load- 
ing dh cae in this case equally, the balance levers d, d, are 
employed. 

igs. 4 and 5 are an end and side elevation, showing another 
arrangement, the fly-wheel axle, in this case, bearing on the tyre of 
the driving wheel; Fig. 6 shows the fly-wheel axle, placed between 
and in contact with the tyres of the driving wheels. 

Fig. 7 shows another arrangement, where the fly-wheel axle 
is bearing on the tyre of the driving wheel ; this plan is found 
Soon for railroads which have gradients only for short dis- 

nces. 

Fig. 8 is another arrangement, in which a steam cylinder is em- 
ployed, for the purposo of setting this apparatus in motion in 
ascending long inclines; the mechanical effect of the fly-wheels 
would not be sufficient, therefore, in this plan ; the steam for the 
cylinder is supplied from the locomotive engine. 





== 


Tue Exornes or THe Mrnotaur.—One of the cylinders of the 
Minotaur's engines has just been taken to Woolwich. Its weight 
is 30 tons 16 cwt. 1 gr. 261b., and thirty horses were required for 
its conveyance. 

Tue Great Eastern Rarsway.—Of the 67,602 trains run on 
week days during the last half year of 1863, 32,90, or 48} per cent., 
arrived to time; 20,904, or 81 per cent., arrived within five minutes 
of time; 7,799, or 11} per cent., arrived within ten minutes of time; 
aud 2,836, or 4 per cent., arrived within fifteen minutes of time. 
The remaining number, or about 5 per cent., arriving at various 
times over fifteen minutes late. 





Tue Twin Screw at Sea.—-We have, on various occasions of 
late, recorded trials of steam vessels fitted with twin screws, trials 
which have excited considerable interest from the great importance 
the principle under trial bore both towards the royal and mercantile 
marine, offering, as it does, a power of mancenering a vessel when 
under steam such as never could have been attained by the single 
screw or the paddle. The public importance of the principle has 
been fully acknowledged, indeed, by its partial adoption by the 
Admiralty, and the testimony given to its merits inthe House of 
Commons by Lord Clarence Paget, Sir James Elphinstone, and 
others, These trials have hitherto taken place on the com- 
paratively smooth waters of the Thames, but on Wednesday 
and Thursday, the 16th and 17th inst., the twin screws reached 
their—as yet—culminating point of success in the trial trip 
of the Atalanta from London to Calais, and thence in a 
race between that port and Dover with one of the fastest boats of 
the London, Chatham, and Dover Railway Company. The Atalanta 
is an iron vessel, built by Messrs. J. and W. Dudgeon, of Cubitt- 
town-yard, Millwall; is 500 tons burthen, 2UUft. long, 24ft. in 
breadth, 14ft, in depth, and is driven by two screws, with indepen- 
dent engines, the collective power being 200-horse. She is a 
smart, clipper-looking craft, possessing, at the same time, large carry- 
ing powers. On Wednesday she left Gravesend at fifteen minutes 
= twelve, in charge of Mr. Leigh, Trinity Pilot, the wind being 

resh from E.S.E., and the young flood tide coming up against her. 
The steam was up for the first time, and it was, therefore, not 
intended to make any official trial of her speed between the Thames 
and Calais, the port to which she was first bound; but in passing the 
measured mile in Long Reach she was found to be going 14:138 knots, 
which certainly appeared to confirm the assertion of her builders 
that she would prove to be, for her tonnage and horse-power, the 
fastest screw vessel afloat. The Nore light-ship was passed at twenty 
one minutes past one, the greater part of the time the port engine 
only having been at work, owing to some adjustment being re- 
quired to the starboard crank bearings, but even uuder these disad- 
vantageous circumstances the distance, 22} miles, was made in 
75 minutes. The wind was now freshening, but the water was 
smooth and the weather clear as the vessel kept on her course 
through the Oaze Deeps and the Alexandra Channel, the engines 
making 120 revolutions without a rattle, and doing their work 
magnificently. At 4.30 p.m. the bold outline of the South Foreland 
was merged in the general dark outline of the English coast 
under the Atalanta’s lee, while the white cliffs of France west 
of Calais were rising rapidly above the line of waters 
ahead. At 6 p.m. the Atalanta was in her berth alongside 
the pier at Calais, just ahead of the paddle mail packet 
Vivid, with which she was to try her strength across 
Channel on the following day. The distance between the Downs 
and Calais could have been accomplished in considerably less time, 
quick as it really was, but for the vessels having been kept on a mid- 
channel course between Dover and Calais for some ten miles, thus 
deviating from her direct course for the latter place. On Thurs- 
day the Atalanta crossed over from Calais to Dover, so as to steam 
back from the latter to the former place in company with the Vivid, 
which was appointed to leave with the mail from Dover at 9.30. At 
forty-five minutes past nine the Vivid came out, and the Atalanta 
having been placed in position as nearly as possible abreast of her, 
the race across commenced. From the time of starting the result was 
never for a moment in doubt. The Vivid pitched her bows into the sea 
as she got clear of the land, was evidently making hard work of it, 
and fast dropping astern of the Atalanta, which, without throwing a 
drop of spray over her deck, was making her way in splendid style, 
and improving her position with every fresh puff of wind and roll 
of the sea. As the French land was neared the wind freshened, and 
as it so freshened and the sea rose the better the Atalanta behaved. 
Calais was reached in 77 min. by the Atalanta, but the Vivid was 
107 min.—balf an hour behind the double screw. The success was 
of so decided a character that it was considered unnecessary to test 
the speed of the boat any further, and a return course was therefore 
shaped for the Thames, where she arrived at 5 p.m., aud where she 
will complete her outfit for the service for which she has been built. 
In crossing the Channel the action of the screw on each quarter was 
beautifully distinct through the deep, blue clearness of the water, 
and it was surprising to notice with what smooth solidity and entire 
absence of water disturbance of any kind they worked. 








Borer Exprosion in SpiTatFieLps.—The adjourned inquest on 
the body of ;‘Mr. Robert Saunders, who lost his life through the 
bursting of a boiler in Spitalfields on Friday week, was resumed on 
Friday morning last, before Mr. Humphreys, the coroner for East 
London, at the Neats Tongues Tavern, Great Pearl-street. Mr. 
John Saunders, the proprietor of the premises where the accident 
took place, stated that the boiler in questiou was purchased by him 
from Mr Shore, boiler-maker, about three years since. At the time 
of the purchase the maker gave no information as to the amount of 
pressure it would bear. The engine was generally worked at a 
pressure of from 35 Ib. to 38 lb. on the square inch. On the morning 
of the accident, about three minutes before it took place, he noticed 
the safety-valve just beginning to blow off. The pressure then was 
38 lb., which he considered quite safe. John Raven, the engine- 
driver, was on the premises at the time, and it was his duty to know 
the state of the safety-valve and water. No one in his employ ever 
made any complaint against the engine or boiler. The pressure 
before mentioned was that required to work the lathes and saws. 
On Monday three weeks Raven cleaned out the boiler, but made no 
complaint as to its condition, He did not know the power of the 
boiler, but the engine was a 10-horse one. There were two safety- 
valves to the boiler, one weighted with 11 lb. and the other with 
28 lb., andan iron boss. It was the small valve that was blowing 
off just before the accident. John Raven said he had been an 
engine-driver for the last sixteen years. He had charge of the 
engine and boiler at Mr. Saunders’ mills on the day of the eccident. 
He stopped the engine at one o'clock, when the pressure was 30 Ib. 
He fetched his dinner immediately after and ate it on the boiler, 
where he remained until Mr. Saunders called him off at twenty 
minutes to two. He then examined the gauge, and found the steam 
at 35lb. Shortly after it rose to 38 lb., and he opened the damper 
and made up the fire. He left the boiler, however, and proceeded 
to oil the engine, upon which work he was engaged when the explo- 
sion took place. He could not in any way account for it. Mr. 
Jobn Ives, an engineer from Messrs. Grissell's works, was then ex~ 
amined, and gave the following report of his examination of the 
boiler :—The boiler was a Cornish one, 20ft. long, with flat ends, 
the shell 4ft. 2in. in diameter. The internal tube was slightly oval, 
being 2/t. 9in. in its longest diameter, and 2ft. 8in. in the shortest. 
The plates were of middling quality, and the workmanship was only 
middling fair. He had no doubt the collapse bad been caused by exces- 
sive pressure. There was no appearance of deficiency of water. The 
valves were not in working order, the lever of the small one working 
stiff in the joint and between the guides. From the examination of the 
boiler he considered it would be dangerous to use a greater pressure 
than 30]b. He thought it imperatively necessary to have a water 
gauge where the persons in charge of the engiue were unskilled. 
Floating water gauges required considerable tact and judgment on 
the part of the engine driver. He thought that boiler makers ought 
to be compelled by law to stamp the working pressure of a boiler 
upon the front of it. It was highly dangerous for unskilled artisans 
to have the power of raising the pressure as they pleased. From 
the evidence he had heard he considered that the boiler was not 
sufficiently strong to execute the work necessary for carrying on 
Mr. Saunders’ business, and that it had been forced beyond its 
strength. John Raven was recalled and questioned touching the 
state of the lever of the small safety valve before the accident; but 
he persisted in declaring that it worked quite easily both at the joint 
and in the guide. He allowed that he was uncertain as to the 


weights on the same lever being 4 1b. and 7 |b. respectively. a 
jury, having consulted for a few minutes, returned a a eg 
e 


“ Accidental death from the explosion of a steam boiler, \ 
explosion being caused by the boiler being worked beyond its 
strength, owing to the imperfect condition of the safety valve. 
Appended to the verdict was a recommendation to the effect that a 
legislative enactment should be passed compelling boiler makers to 
stamp their boilers with their working pressure, allowing none but 
properly educated and licensed engineers to have charge of — 
and boilers, and providing for the periodical examinauon of al 
boilers by duly qualified inspectors. 

A Lance Castine.—A huge block of iron, cast in the foundry at 
Woolwich, weighing 55 tons, and intended as the base of one of or 
Nasmyth steam hammers used in welding the gun coils in the roys 
gun factories, has been hauled out of the foundry to be fixed in its 


position. 
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TO CORRESPONDENTS. 
Notice.—A SpeEciAL EpItIon of THE ENGINEER is 
lished for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 
*," Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 


E. A. G.—Fou hail best apply to Messrs. Elliott, of 449, Strand. 

F. H. P.—Gardissal’s Technical Dictionary 1s what you require. 

W. G. ano Co.— We cannot trace the invention from such scanty particulars’ 

G. 8.—The pressure at the top of your taxk is nothing; at the bottom it is 
nearly 84 cwt. per square foot. 

H. P.—The comparative resistance of lin. plates bolted together and solid 
armour of great thickness has never been ascertained. 


— 


HARDENING CAST IRON. 
(To the Editor of the Engineer.) 

Sir,—Can you, or any of your correspondents, inform me the best 
method of hardening cast iron after it has been turned and bored? For 
example, how do the axle-makers harden their axle bushes after they have 
bored them? An answer to the above, through your valuable paper, will 
oblige A Constant Reaper. 

Liverpool, March 21st, 1864. 


STEAM HAMMERS. 
(To the Editor of the Bugineer.) 


Sir,—Would you inform me, per Enatnrer, how I may calculate the 
impact or actual force of the concussion of a single-acting steam hammer ; 
for instance, 3 tons falling a distance of 5ft. without being urged by steam 
on upper side of piston, or retarded in its descent by having to expel ex- 
haust steam, what is the impact? And, further, by what rule may I find 
the retarding influence of exhaust steam, and the accel rating influence of 
high pressed steam on piston, This favour will be much esteemed by 

Glasgow, March 17th, 1864 J. M. 





SOUL’S MODE OF EXPFLLING REFUSE MATTER FROM BELOW 
THE WATER-LINE 1N STEAMSHIPS, FIRING GUNS UNDER 
WATE&, &c. 

(To the Editor of The Engineer.) 

S1x,—I shall feel obliged hy your stating that the invention so fully de- 
scribed and illustrated by you in your last, is a ‘* Communication ” to me 
by the inventor, Mr. John Palmer, Engineer, of Ferrol, in Spain, and 
formerly of the United States. MattuEw A. SouL, 

Patent-office, 3, Leadenhall-street, E.C., March 23, 1864. 





HB ENGINEER can be had, by order, from any newsagent rn town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the affice on the following terms (paid in advance)/:— 


Half-yearly (including double number) 15s. 9d. 
Yearly (including two doublenumbers) £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
THE ENGINEER is registered for transmission abroad. 


dvertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four ines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill. Ali 
single advertwements from the country must be accompanied by stamps in 
payment. 

Letters relating tothe advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of THR ENGINEER, 163, 
Strand, London, W.C. 
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THE MENANGLE VIADUCT. 

Ix THE ENGINEER of December 18th last we gave an 
extended account of the Menangle Viaduct, over the river 
Nepean, on the line of the Great Southern Railway of New 
South Wales. Although the river thus spanned is ordi- 
narily an insignificant stream, hardly 40ft. wide, it is 
subject to great floods, so that the rails had to be carried at 
a level 66ft. above low water, the whole length of the 
bridge, with approaches, being nearly 2,000ft. The prin- 
cipal portion of the structure consists of three spans of 
150ft. each, supported on four massive piers of stone. The 
girders are of plate iron, and upon the box or tubular prin- 
ciple, the railway running, however, not through them, 
but between them. In the colony, especially, such a work 
ls regarded as one of very great magnitude, and there are 
those who feel a pride in saying that it cost as much as 
£80,000. 

_We understand, however, that certain influential colo- 
nists have found fault with the Government administra- 
tion of the railways upon the ground of extravagance in 
the execution of the works. Among other instances the 
Menangle Viaduct has been criticised as being needlessly 
strong, and Mr. Whitton, the colonial railway engineer, 
has been censured for this. In a country like England, 
where useful lessons have been drawn from former failures, it 
isnot easy to understand how any one can find fault because 
of a supposed excess of strength in a structure upon the 
absolute security of which so much depends. Yet in a 
new country the value of money is so great, and the spirit 
of enterprise so strong, that over caution is held to be, not 
merely a fault, but an unpardonable one. In America, for 
example, economy of construction, with tolerable security 
upon the average, is regarded as far more desirable than 
absolute safety at a considerably greater cost. Successful 
daring is admired, not merely as our uneducated classes at 

ome might, possibly, admire it, but it is commended by 
the leading authorities, and thoroughly sustained by the 
general public sentiment of the country. In America, too, 
the national unwillingness to pay a high premium for 
safety tells severely upon the more prudent class of 
engineers, The reputation of being a really good engi- 
neer is not a profitable one, and he who lays out 
too much money on his first undertaking seldom ob- 
tains another engagement. ‘This, from likeness of cir- 
cumstances, is, to some extent, the case also in Aus- 
tralia. There has been much complaint there at the 
employment of the great English contractors, and at the 
fonsuitation of engineers eminent in the “old country.” 
The colonists—or many of them, at any rate— believe them- 
a fully competent for any local undertaking, and the 
ailure of many of their small contractors, who have at- 
tempted considerable works, does not daunt them. 
ane tenanghe Bridge was designed by Mr. Whitton, 
fact me the decision as to the strength of the girders—in 
whe = feneral “working out ” of the details, and super- 
W, n of their execution—were entrusted to Mr. Fowler, of 

‘stminster. The bridge is unquestionably a strong one, 





and this very fact has been taken up in the colony to the 
disadvantage of Mr. Whitton. Mr. Fowler based his cal- 
culations upon a live load of 24 tons per lineal foot of the 
bridge, which is for a double line of railway. The static 
load was estimated at 22 tons per lineal foot, being made 
up as follows:—Longitudinal girders 14 tons, and roadway, 
including cross girders, six inches of ballast, and permanent 
way, 11 tons per foot; thus making the whole live and 
static load 5: tons per foot. The girders were so propor- 
tioned that, when account was taken of their continuity 
over the two intermediate piers, the maximum load should 
not cause a greater strain than 44 tons per square inch of 
the top and bottom chords of the girders. To speak more 
strictly, perhaps, the sections of the girders were calculated 
for this strain, but, as is well known, it is not judicious in 
practice—if, indeed, it be practicable at all—to fine down 
bridge plates, in all cases, to the sections required by calcu- 
lation, What Mr. Fowler did for Mr. Whitton in the case 
of the Menangle Bridge, was simply what he has always 
done in his own extensive home practice. In the case, some 
years ago, of the Torksey Bridge, Mr. Fowler could not 
succeed in convincing Captain Simmons, one of the in- 
specting officers of the Board of Trade, that the work in 
question was sufficiently strong, although, even without 
counting upon the strength of the vertical webs, the 
greatest load would never produce astrain exceeding 5 tons 
per square inch. In this case, Captain Simmons 
refused to aliow anything for the additional strength 
afforded by a continuity of the girders over the middle 
pier, yet Mr. Fowler has very properly reckoned upon this 
additional strength in the case of the Menangle Bridge. So 
closely, indeed, has this been worked out, that, we believe, 
the top and bottom booms, at the middle of the central span, 
have but little more section than at the outer ends of the 
end spans. ‘The estimated weight, indeed, of the main 
girders, 1 tons per lineal foot of double line for 150ft. 
spans, will convey to the minds of most engineers that 
their strength must be about what it should be. ‘To have 
diminished the weight by one-fifth would have been 
most injudicious, and yet the saving in cost, in this country, 
would have been much less than £2,500, while the saving 
in erection would have been insignificant. Indeed the 
whole cost of the girders bears but a moderate proportion 
to the cost of the whole work, a great portion of the cost 
having been expended upon the piers and approaches, and 
the piers, certainly, in a stream exposed to sudden floods 
rising 50ft., can hardly have been made too strong. ‘The 
cost, in this country, of the main girders alone, could have 
hardly exceeded £10,000, while their freight out might 
have amounted, at the site of erection, to £3,000 more. In 
such matters the colonists will yet tind that wisdom in 
pence may hecome lamentable folly in the matter of pounds. 
In even a new country human safety ought to be valued at 
something, and safety will never be promoted by working 
into the neighbourhood of the ultimate strength of, any 
structure. 


MALLEABLE CAST IRON. 


AMONG a large majority of those engaged in the arts 
malleable cast iron has always been a metallurgical 
mystery. The mode of its production is generally a 
secret in the few foundries where it is made, and the very 
ignorance of its true character has prevented its use to 
anything like the extent it deserves. M _ Briill not long 
since communicated to the French Society of Civil Engi- 
neers a very complete account of the history, mode of pro- 
duction, and properties of malleable cast iron, which 
deserves to become widely known. It appears that 
Réaumur, as early as 1722, read as many as six memoires 
before the Academy upon the “ art of softening cast iron,” 
and, to quote literally, “de faire des ouvrages de fer fondu 
aussi finis que ceux de fer forgé.” According to Réaumur 
this art was a secret which, even before the eighteenth 
century, had been lost and recovered several times. Indeed, 
the art was then practised in Paris, but as a secret which 
not even Réaumur was permitted to penetrate. He made 
experiments for himself, however, and, to an extent, ac- 
complished what was desired by enclosing ordinary iron 
castings in crucibles filled with a mixture of chalk and 
coal, or bone lime and coal, the crucibles being then ex- 
posed to a high and continued heat. 

In 1804 Samuel Lucas, of Sheffield, patented a mode of 
producing malleable cast iron, and his specification clearly 
indicated the theory of conversion. It was that, simply, 
of partial decarbonisation by exposing the castings to a 
high heat, when surrounded, in close vessels, with powdered 
iron ore, or other metallic oxides capable of abstracting a 
portion of the carbon in the iron. For the most complete 
results the weight of oxide was to be from one half to two 
thirds that of the castings treated, and the heat was to be 
kept up for five or six days. Lucas’ specification contains, 
indeed, nearly all that is essential to the production of 
good malleable castings, and his process is, substantially, 
that which has been followed for the purpose ever since 
the time of his description. 

Taking M. Briill’s account of the converting process as 
now practised, the castings should be of charcoal iron from 
Ulverstone—a locality which M. Briill, by the way, fixes 
“en Ecosse.” ‘The white iron is preferred for the larger 
class of castings and the gray for the smaller pieces. ‘lhe 
iron, M. Briill states, is to be melted in crucibles, heated 
over a steel converter’s fire, the weight im each crucibk 
being about 66 1b. The fusion is to be continued from an 
hour to an hour and ahalf. ‘The articles to be cast are 
moulded either in green or dry sand as may be preferred, 
and are to be poured in the ordinary manner. ‘The cast- 
ings are very brittle, and unless well proportioned and very 
carefully handled they are apt to crack. They are then 
ready for treatment in the converting furnace. ‘This 
is rectangular in form, and opens only at a small door for 
charging and discharging. ‘lhe furnace, or more properly 
speaking, oven, has narrow fire grates beneath extending 
along its whole length. The castings to be treated are 
packed, in iron cylinders, in alternate layers of red hematite 
ore finely powdered. ‘These cylinders are placed in the 
oven, which is closely sealed, so as to completely exclude 
the air, and then gradually heated until the contents are 








brought toa bright red. The time occupied in raising the heat 
is about twenty-four hours, and this heat is to be continued 
three, four, or five days afterwards, according to the size of 
the castings under treatment. At the end of this period the 
heat is to be gradually let down, another twenty-four hours 
being properly allotted to this. The annealing operation 
is one of great delicacy. If any air penetrates to the in- 
terior of the oven, or if the heat is raised too high, or if 
the oxide (hematite ore) employed is not properly mixed 
with a quantity which has already served before, the cast- 
ings are certain to be burnt. If the heat is too low, or 
unequal, the annealing is insufficient, and the castings are 
liable to break. Care, too, or rather a considerable degree 
of experience, is requisite to prevent the fusion of lumps 
of the ore upon the surfaces of the casting. An American 
mode of rendering iron castings malleable consists in heat- 
ing them in layers of oxide of zinc, which never forms 
lumps upon their surfaces. Care, too, is required in pack- 
ing the castings in the powdered ore. If the thickness is 
not nearly equal the castings are considerably warped. It 
is no wonder, with so many contingencies, that the price of 
malleable iron castings in Paris is from 74d. to 10d. the 
pound. 

M. Briill states that the density of malleable castings is 
hardly greater than that of ordinary cast iron. Three 
samples of the former, selected at random, had a specific 
gravity of 7°10, 7°25, and 7:35 respectively. The colour, 
both external and that of the fractured specimens, ap- 
proaches that of steel. The “ malleableised” metal takes 
readily a very fine polish, which is not very easily destroyed 
upon exposure to moisture. Its resistance under cutting 
tools, or when exposed to friction, is not, however, great. 
The metal is very porous, as is proved by the gradual dif- 
fusion of oil over a considerable surface where only a por- 
tion was placed in a reservoir of that liquid. The Ulver- 
stone white iron is very sonorous, and good clock bells are 
cast from it. The treatment for malleable castings dimi- 
nishes this property of communicating sound, but of two 
objects of the same form, that in malleable cast iron can 
be distinguished from that in wrought iron by the superior 
note given off on striking it, On breaking a malleable 
casting the converting process appears to have penetrated 
only to the depth of from {th to {th inch, and instead of a 
gradual transition from one condition to another, there is 
a well-defined line of demarcation. Ye! the core, originally 
brittle, is found to have become soft and easily workable. 
Worked under cutting tools the outside of a malleable cast- 
ing gives long and elastic shavings, while, as the tool 
enters beneath the surface, the chips, towards the centre of 
the casting, become more and more brittle. Under twist- 
ing and other strains the interior cracks, while the exterior 
presents its customary appearance of toughness. Malleable 
cast iron is easily stamped, drawn, and hammered without 
heating. It can also be worked well under the hammer at 
a low heat, and at this stage hammering appears to im- 
prove the grain. At a higher heat it breaks into frag- 
ments. Very small sections may be, now and then, welded, 
but, on the whole, malleable cast iron is not weldable. It 
is, however, readily brazed with copper. It melts only 
under a very high heat, and, indeed, it stands fire so weil 
that it is employed for foundry ladles, crucibles for the 
precious metals, and for the tubes of sume descriptions of 
boilers. Malleable cast iron may be case hardened more 
readily and to a greater depth than wrought iron. ‘The 
castings are not blistered, scaled, or warped in the process, 
and the case hardening may be effected either with bones, 
hoops, or leather in the ordinary manner, or with prussiate 
of potash. 

MM. Morin and Tresca have made an extensive series of 
experiments upon the resistance to rupture, limit of elas- 
ticity, &c., of malleable cast iron, all of which are recorded 
in the “ Annales du Conservatoire des Arts et Metiérs.” 
The strength per unit of section was found to diminish 
greatly as the dimensions of the pieces submitted to experi- 
ment were increased. The direct resistance to rupture was 
found, in some of the experiments, to be about 50,000 Ib, 
per square inch, or exactly 35 kilogrammes per square 
millemétre. As to the general results of these experiments 
M. Briill observes that they indicate a general resistance, a 
co-efficient of elasticity, and a limit of clasticity as great 
in malleable cast iron as in good wrought iron, This was, 
indeed, to have been expected from the ordinary practical 
acquaintance which we have of the first named material. 
M. Briill touches upon the prices at which malleable cast 
iron is produced in various countries. In Switzerland, for 
example, it costs upwards of a shilling a pound, while at 
Liége the cost of castings in this material is not much 
greater than that of English cast iron. The whole question 
of the employment of malleable cast iron turns really upon 
that of its cost. If it can be cheaply produced, and we 
have no doubt that, with simple improvements it may be, 
it may be readily substituted in place of many applications 
of wrought iron. A Glasgow firm has already done some- 
thing in this direction, but the subject should be more 
generally pursued by others. 


LITERATURE. 


The Sewing Machine ; Its History, Construction, and Applica- 
tion, ‘Translated from the German of Dr Hrrzperc, by 
Urrieip Green. E, and F. N. Spon, Buckiersbury. 

Tus is a book of very moderate size, but it gives more 

varied and exact information upon the subject of sewing 

machines and machine stitching than has heretofore ap- 
peared in any one work—more, possibly, than has appeared 
in all the other works yet issued upon the subject. The 
whole is contained in 112 octavo pages with seven litho- 
graphic plates, including nearly 250 figures, all of the cha- 
racter of working drawings, and to scale. ‘The book is 
especially complete in respect of the American practice, to 
which the sewing machine owes so much, and in all parts 
it is of the most practical character. ‘The subjects treated 
of are as follows :— 

The formation of the machine, the hand seam, the various 
descriptions of machine seaming, the formation of the 
stitch, the single-thread chain-stitch, the reciprocating 
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hook, the rotatory hook, the double-thread chain-stitch, 
the quilting stitch, machines with travelling shuttle, 
cbuttlos with horizontal rectilinear motion, shuttles for 
horizontal curvilinear motion, shuttles with vertical 
curvilinear motion, shuttles with fixed spools, the mechani- 
cal arrangements of the sewing machine, the mechanism 
for communicating motion to the needle, the transmission of 
motion to the lower mechanism, the revolving hook, the 
hook with reciprocating motion, shuttles with curvilinear 
oscillating motion, shuttles with rectilinear motion, looper 
with long reciprocating motion, the mechanism for imparting 
motion to the material, feeders, working from below, the feed 
wheel, feeders working from above, the stitch regulator, the 
tension apparatus, tension by friction of the thread, tension 
by friction on the spool, tension by a roller, the thread 
guide, sewing machines with oscillating looper for single- 
thread chain-stitch, the single- thread chain-stitch machine 
with rotating hook, machines for double-thread chain stitch, 
machines for quilting-stitch with movable shuttles, 
Singer’s system, Hoffmann’s system, Grover and Baker’s 
system, Thomas's system, the quilting-stitch machine with 
fixed bobbin. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for 8ix Months. 
105. Tuomas Wituiam PLUM, King William-street, London, “ Improve- 
ments in forging, rolling, and shaping iron and other metals, and in tools 
employed therein.”— Petition recorded 14th January, 1804. 


$21. HENRY ALLASON FLetcuer, M ligrove. near Whitehaven, Cumberland, | 


“ Improvements in locomotive engines and tenders, and in the working 
of the same, parts of which improvements are also applicable to railway 
carriaves and wagons,” — Petition recorded 6th February, 1864. 

439. EDWakD ELLIS ALLEN, Parliament-street, Westminster, London, ‘ Im- 


provements in the con-truction of locomotive and portable engines.” — | 


Petition recorded 20th February, 1864. 
457. ALEXANDRE IZKRABLE and FERDINAND IZKRABLE, Marseilles, France, 


‘‘Improvements in railway brakes.”—Velition recorded 23rd February, | 


1864, 


471. Josuva Buckron, Leeds, Yorkshire, ‘‘ Improvements in multiple | 


drilling machines, parts of which improvements are also applicable to 
other machinery, 
472. JEAN Francois Rivier, Boulevart de Strasbourg, Paris, ‘An improved 


system for filtering and purifying liquids with an endless spouting | 


capillary filter.” 

474. Henry Carter, Camberwell New-road, Surrey, ‘Improvements in 
the manufacture of green colouring matters to be used in dyeing and 
printing.” 

475. WILLIAM EpwarD Newton, Chancery-lane, London, ‘‘ An improvement 
in hoop skirts."—A communication from Oliver Rogers, Burnham, New 
York, U.S. 

476. Geore# Parry, Ebbw Vale Ironworks, Monmouth, ‘‘ Improvements in 
the treatment of slag or the cinder of blast furnaces for the purpose 
of utilising the same.”— Petitions recorded 25th February, 1864. 


477 Joun Henry Jounson, Lincoln’s-inn-tieids, Loudon, ** Improvements in | 


ploughs.”—A communication from Eugene Theodore Denin, Paris 


478. EDMUND CaLVEKT and Tuomas EpmrsTon, Walton-le-Dale, Lancashire, | 


“Improvements in parts of machinery or apparatus employed in pre- 
paring, spinning, and doubling fibrous materials, and in apparatus for 
manufacturing the said parts.” 

479. Joun GrRantuamM, King’s Arms-yard, Coleman-street, London, “ Im- 


provements in apparatus connected with machinery used in manufac- | 


turing compressed fuel.” 
482. ALEXANDER Prince, Trafalgar-square, Charing-cross, London, “ Im- 


provements in filtering apparatus.”"—A communication from Frangois | 


Michei and Aimé Pruvot, Paris. 


483. James THORNTON and Jox Hieron, Nottingham, “ Improvements in | 


machinery for making looped fabrics. 

484. Evoenia Roure, Verulam-buil jings, Gray’s-inn-lane, London, “ Im- 
provements in i.on for ironing.’ 

485. Henri ADRiEN BonnevILLE, Porchester-terrace, Bayswater, London, 


“Improvements in the mavufacture of artificial marbie.”—A communi- | 


cation from Joseph Alibert, Marseilles, France.—Petitions recorded 26th 
February, 1864. 

486. Tuomas BRaprorD, Fleet-street, London, ‘Certain improve- 
ments im apparatus or mechanism for shaking, riddling, egg-whisking, 
and mixing, and in morter machines,” 

489. Grorgk BintwistL® Bra and RichARD FURVNAL, Manchester, “ Im- 
provements in machinery for the manufacture of braided or plaited 
fabrics, and in finishing the same, and in machivery or apparatus for the 
purpose.” 


490. Faeprerick Ransome, Ipswich, Suffolk, ‘ Improvements in the manu- | 


facture of artificial stone.” 

491. Puiuir Henry Munrz, Birmingham, “ An improvement or improve- 
ments in the manufacture of yellow metal sheathing.” 

402. EDWAkD CLARENCE SHEPARD, Springfield-lodge, Regent's Park, London, 
“Improvements in breech-loading fire-arms.” — Petations recorded 27th 
February, 1264. 

493. Epwaxp BinouaM, Goswell-street, St. Luke’s, ‘‘ A double action lock 
for travelling bays and every other description of bag.” 

404. Henry BakW&LL, Colney Gatch, Middlesex, ** An improved steam 
generator, specially adapted for horticultural purposes, but also useful 
for other purposes.” 


495, JouN Mayo WorrAL, Ordsall, and SamugL Coorer, Openshaw, Lanca- | 


shire, ‘* Certain improvements in the treatment or preparation of cotton 


velvets and other looped, raised, or cut pile fabrics, previous to dyeing | 


such fabrics black.’ 

496. JAMes Pxeston WorRALL, Ordsall, Lancashire, “ An improved method 
of colouring or staining the cotton or back of ‘ union silk-faced velvets,’ 
or other mixed, cut pile, looped, or ‘ raised’ fabrics.” 


498. Joun HENRY PePesr, Boundary-road, St. John’s-wood, London, ‘ Im- | 


| setmageag iv arranging apparatus for representing spectral and other 
mages on the s ‘ag 


499, CuaRLes Hipserd, Ludgate-hill, London, “ An improved memorandum } 


book or diary.” 

600. WitulAM Epwarp Ganon, Wellington-street, Strand, London, ‘A 
hygienic and inodorous apparatus, applicable to the cradles or cots of 
children, aud to the beds of adult invalids."—A communication from 
Paul Geofroy-Gomez, Passage des Petites Ecuries, Paris, 


501. WILLIAM Epwarp Grpes, Wellington-street, Strand, London, “ Im- | 


provements in apparatus for manufacturing wheat and other grain into 
flour.” A communication from Honoré Dumas, jun., Villeines, France. 


steam engines.” —Petitions recorded 29th February, 1864. 

505, SAMUKL Cooper, Openshaw, and JouN Mayo WoRRALL, Ovdsall, Lanca- 
shire, ‘Certain improvements in the method of dyeing or colouring 
certain descriptions of woven fabrics.” 

507. WitttaM Henry Meuuor, Liverpool, “An improved :pparatus to 
be =. when fermenting malt liquors in casks or other like close 
vessels," 

608, WitttaM Cox, Lochee, Dundee, Forfarshire, N.B., “ Improvements in 
roving, spinning, twisting, and winding textile materials, and in the ma- 
chinery, apparatus, or means employed therein.” 

509. THoMas Kicketr, Castle Foundry, Buckingham, “ Improvements (in 
steam boilers or generators.” : 
510. Joskru Rosinson, Lawrence Pountney-hill, London, ‘‘ Improved ma- 
chinery for rolling railroad and other bars."—A communication from 

John Kennedy, Philadelphia, Pennsylvania, U.S. 

611. WitLt1am Epwarp Newron, Chancery-lane, London, “ Improvements in 
the manufacture of velvets, or cut pile fabrics.”—A communication from 
Jean Luc Hoch, Rue St. Sebastien, Paris, 

612. Joun Woopward, Notting-hill, London, “ Improvements in buffers.” 

518. Louis Ev@sxe Movuuine, Vals, France, ** An improved atmospheric 
engine.” 

514, Epwarp Humrurys, Deptford Pier, Kent, “ Improvements in ma- 
— propelling vessels when twin screw propellers are em- 

oyed, 

515. Epwarp THomMas Hugues, Chancery-lane, London, '* Improvements in 
the manufacture of weavers’ barness.”—A communication from William 
Randail Harris, Rue G sillon, Paris — Petitions recorded lat March, 1864 

517. WittiaAM Bunoer, Camberwell-road, Surrey, “ lmprovements in appa- 
ratus for ascertaining the weight of the load supported by the springs of 
railway locomotives and carriages, for the purpose of regulating or 
equalising such load.” — A communication from Ludwick Starck, Hesse 
Darmstadt, 

518. Louis ALEXANDRE Lanikt, Abingdon-street, Westminster, “ An 
improvement in the dressing of vegetable fibrous matters, applicable in 
certain spiuning proces-es,” 

520, WitbiaM Noton, Oldham, Lancashire, “ Certain improvements in 

h y for opening, scutching, and carding cotton and other fibrous 
substances.” 











521. Joun Peter Rageurn, Charlesfield, Mid Lothian, N.B., “‘ Improve- 
ments in the production of oil or oleaginous or spirituous and gaseous 
matters, from coal and other mineral sub-tances and vegetable deposits, 
and in the machinery, apparatus, or means employed therein.” 

522. Georce Davies, Serle-street, Lincoln’s-in», London, “* Improvements 
in breech-loading fire-arms.” — A communication from Benjamin 
Franklyn Joslyn, Stonington, New London, Coanecticut, U.S. 

523. Evovarp Freperic Pastor, jun., Borcette, near Aix-la-Chapelle, 
Prussia, ‘“‘ Improved machinery for burring or cleaning wool.” — 

624. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘An improved 
construction of percussion pouch.”—A communication from Silvanus 
Jenkins Macy, New York. U.S. . 

527. Georer Gaze, Great College-street, Camden Town, Middlesex, ‘‘ Im- 
provements in money tills.” 

528. FREDERIC PteRR& LANGENARD, Rue des Trois Couronnes, Paris, “ Im- 
provements in centrifugal machines for extracting juice of plants, or 
drying up substances or materials of various kinds.”—Petitions recorded 
2nd March, 1864. 

533. EbwarD HAMMOND BENTALL, Heybridge, near Maldon, Essex, “ An 
improved construction of cutters for facing up wood.” ; 
535. Henry Bennigson, Burrage-road, Pi tead, Kent, ‘‘ Impr ts in 
apparatus for obtaining motive power by means of water.”— Partly a 
communication from Frederick Arundel Downing, Hobart Town, 

Tasmania. : 

537. BENJAMIN Pryor STocKMAN, Great George-street, Westminster, and 
James SHEPPARD Scott, Kensington Park-gardens, “ Improvements in 
con-tructing sea and river embankment walls, piers, and other structures, 
wholly or parti+lly immersed in water.” 

539. SaMuEL Pritcuert, Charlbury, Oxford, ‘‘ Improvements in the manu- 
facture of gloves.” 

641. Gustavus PALMER HarptNa, Paris, “ Improvements in the manufac- 
ture of tubes, rods, bars, and plates, and in machinery employed there- 
in.” —Petitions recorded 3rd March, 1864. 

645. Eowarp THomas Huaurs, Chancery-lane, London, ‘* Improvements in 
machinery for drying, cocling, and cleaning grain.”—A communication 
from Henry Beach, Philad«lphia, Pennsylvania, U.S. 

647. Witt1aM Epwarpd Newton, Chancery lane, London, “‘ Improved break 
apparatus, applicable to machinery for raising and lowering heavy 
weights."—A communication from Pierre Frangois Tanney and Edme 
Maitrejean, Rue St. Sebastién, Paris. 





| 549. RicHakD ARCHIBALD BROOMAN, Fleet-street, London, ‘‘ Improvements 


in manufacturing a green colouring matter.”—A communication from 
Otto Bredt, Barmen, Rhenish Prussia. 

551, STEPHEN BouRNE, Headstone Drive, Harrow, Middlesex, *‘ Improve- 
ments in casks and other vessels for containing beer and other liquids 
that are injured when exposed to atmospheric air.” 

553. FrepericK Situ, York-street, York-road, Lambeth, Surrey, ‘‘Im- 
provements in the arrangements and construction of ovens.”—Petitions 
recorded 4th March, 1864. 

555. Turk pore Grace, Bristol, ‘* Improvements in hay-making machines.” 

657. Laurence Hit, Port Glasgow, Renfrewshire, N.B , ‘* Improvements in 
and relating to windlasses and riding or mooring bits.” 

55¥. WiLLIAM GrorGe Beattix, South Bank, Surbiton, Surrey, ‘‘ Improve- 
ments in locomotive engines.” 

561. WILLIAM DaNne@ERFiKLD, Chalford, Gloucestershire, ‘‘ An improved mode 
of and apparatus for bending wood for the handles-of walking sticks, 
umbrellas, and parasol sticks, and other purposes.”’— Petitions recorded Sth 
March, 1864 

665. CuarkLes JORDAN, Manchester, “‘ Impr ts in the facture of 

les.” 





667. ALFRED ViNcENT Newton, Chancery-lane, London, ‘ Improved appa- 
ratus for heating the feed water of steam boilers.”—A communication from 
Benjamin Lathrop, Detroit, Michigan, U.S. — Petetions recorded 7th 
March, 1864. 

571. WittiAM Epwaro Genes, Wellington-street, Strand, London, “ Im- 
proved means of obtaining direct impressi or printing on tin or tinned 
sheet iron, to be applied to the labelling of the boxes or cases used to 
preserve provisions and to decorate every sort of tin work.”—A_ commu- 
nication from Julien Roussel, Lucien *Robin, and Laurent Delaugre, 
Faubourg St. Martin, Paris. 

573. Wituiam CLARK, Chancery-lane, London, “Tmprovements in water 
pressure engines for raising and forcing water, and for other purposes.” — 
A communication from Elisha Daniel Eames, Evansville, Vanderburgh, 





575. James Symks, Norfolk-street, Strand, London, ‘‘ Improvements in 
pontoons or caissons applicable to building structures in water, and to 
other useful purposes.” 

579. ALFRED VINCENT NEwTON, Chancery-lane, London, ‘‘ Improvements in 
the preparation of clay for moulding bricks and other articles.”.—A com- 
munication from Friedrich Edouard Hoffmann, Berlin, Prussia.—Peti- 
tions recorded 8th March, 1864. 

581. Louis ALEXANDRE LanikL, Abingdon-street, Westminster, ‘ An 
improvement in the solutions of mucilaginous matters employed in 
the dressing of linen, hemp, and certain other yarns preparatory to 
weaving.’ 

583. Joun Mayo WorRALL, Ordsall, Lancashire, ‘‘ An improvement in the 
method of dyeing or colouring looped cut pile or raised fabrics com- 
posed of cotton and silk.” 

685. Davip Bropik, Paisley, Renfrewshire, N.B., ‘‘ Improvements in appa- 
ratus for heating water by means of waste steam.” 

587. CHRISTOPHER BRAKELL, Oldham, Lancashire, “‘ Improvements in ma- 
chinery or apparatus for ginning, or cleaning cotton and other fibrous 
materials.” 

689. Tuomas GREENWOOD, Leeds, and Herpert Hapury, Long-close-lane, 
Leeds, Yorkshire, ‘‘ Improved machinery for dres-ing silk waste.” 

591. RicuakD ARCHIBALD BrooMAn, Fleet-street, London, ‘* Improvements 
in balloons and in apparatus counected therewith.”—A communication 
from Pierre Quentin, Paris. 

593. WILLIAM CLARK, Chancery-lane, London, ‘ Improvements in appa- 
ratus for stretching and dressing hides and skins.”—A communication 
from Philoméne Franqois Joseph Boyer and Edmund Vaucher, Boulevart 
St. Martin, Paris. 

597. Joun Tuomas Way, Leadenhall-street, London, “ Improvements in the 
manufacture of manure from woollen rags, mixed woollen and cotton 
rags, shoddy, or waste wool.” 

699. SAMUEL BLACKWELL, Oxford-street, London, “ Improvements in appa- 
ratus used for breaking horses, and known as dumb jockeys.”— Petitions 
recorded 9th March, 1864. 


Patents on which the Stamp Duty of £50 has been Paid. 
642. Joun ARTHUR PuiLuips, Earl’s-court, Kensington. —Dated 15th March 
1 


652. FREDERICK TRACHSEL and THoMAs CLAyron, Manchester.—Dated 15th 
March, 1561. 

705. MARIE JOSEPH FIRMIN CHAPHELLIER, Brussels, Belgium.—Dated 20th 
March, 1861. 


| 670. WinLIAM FREDERICK Henson, New Cavendish-street, Portland-place, 


London.—Dated 16th March, 1861. 
664. Joun HoLpEN, Manchester.—Dated 16th March, 1801. 


| 678. CONSTANTINE NicoLAUs Kortuta, Holborn, London.—Dated 18th 


March, 1861. 
891. James LANceLott, Brownlow-road, Dalston, Middlesex.—Dated 11th 
April, 1861. 


502. WitttaM Southam, Upper Sydenham, Kent, “ lmprovements in rotary | Se HU, Sh. Seem, Sree, Renton Sales 1 


March, 1861. 

603. Tuomas Brooks, Sunnyside, near Rawtenstall, Lancashire.—Dated 20th 
March, 1861. 

701. NATHANIEL LLoyp and JouN GALLEMORE Daz, Church, near Accring- 
ton, Lancashire. —Dated 20th March, 1361. 

710. WiLLIAM ANDREWS, Woburn Cuambers, Henrietta-street, Strand, 
London. —Dated 21st March, 1861. 

795. Ropert Rivi&y, Low Worvley, and Josera Rotuery, West Ardsley, 
Yorkshire.—Vated 30th March, 1861. 

843. WiLtiaM Epwarp Newton, Chancery-lane, London.—A communica- 
tion.— Dated 5th April, 1861. 


Notices to Proceed. 

2782. WititaM Joun CunNiguaM and Heasert Connor, Everett-terrace, 
Victoria-dock-road, Essex, “ improvements in sawing machines.”—Peti- 
tion recorded 9th November, 1863. 

2794. Jams Masu, Bowden, Cheshire, “‘ Improvements applicable to safety 
valves and pressure or temperature gauges.” 

2796. SAMUBL FaULKER, Blakley, Lancashire, “ Improvements in carding 
engines.”~-Petitions recorded 10th November, 1863. 

2812. ANDREW Cral@, Rock Ferry, Birkenhead, ‘* Improvements in distilling 
hydrocarbons from coal, shale, and other bituminous substance, and in 
apparatus employed for that purpose.” 

2813. BENJAMIN PgAKE, Coventry, Warwickshire, “Improvements in the 
manufacture of neckties, cravats, and waist bands, which improvements 
are also applicable to other articles of wearing ajparel.” 

2821, Gores Henry Brocksank, Great College-street, London, ‘ Improve- 
ments in piano fortes.” 

2825. Dovevas Munxo Fyre, Maidenhead, Berkshire, “‘ Improvements in 
carriages and apparatus for raising, removing, and transporting heavy 
bodies from place to place.” — Petitions recorded 12th November, 1963. 

282%. WILLIAM ROBERTSON, Manchester, *‘ Certain improvements in machi- 
nery for spinning and douvling.” 

2529. WILLIAM CHAMBERS, Whitetield, near Manch 
machiuery for beetiing and finishing cloth.” 
2833. Eut Spexcek and Joun Dopp, Uldham, Lancashire, ‘‘ Improvements 
in mules for spinning and doubling.”—Petitions recorded 13th November, 

363, 





, “ Improvements in 





2840. HENkY GLADSTONE, Butler’s-terrace, Ossory-road, Old Kent-road 
Surrey, ** Impr in the facture of skin cartridges.” » 

2845. Epwarp THoMas Huaues, Chancery-lane, London, ‘Improvements in 
apparatus and parts of sewing hines,— A ication from Jean 
Louis Thenen, La Chapelle St. Denis (Se‘ne), France. 

2846. Epwin HarGreaves, Manchester, “‘ Improvements in preventing the 
escape of heat from steam boilers and other heated surfaces.” 

2352. WILLIAM Epwarb Newton, Chancery-lane, London, ‘* Improvements 
in the treatment or manufacture of wrought and cast iron and steel.”— 
A communication from Mare Antoine Auguste Gaudin, Rue st. Sebastien, 
Paris. 

2855. LavucHLAN Mackirby, Greenock, Renfrewshire, N.B., ‘ Improve- 
ments in saturating, washing, and cleansing charcoal and other matters 
applicable also to the separation of syrups trom sugar.” . 

2858. RICHARD ARCHIBALD BrooMaN, Fleet-street, London, “ Improvements 
in engines and boilers, specially applicable for agricultural purposes, ”"— 
A communication from Jean Baptist Pierret and André Schweizer, Paris, 
Petitions recorded 14th November, 1863, 

2862. Josian HULSE and JosEPH LawReENcE, Willenhall, Staffordshire, “ An 
improved mode of attaching door knobs to their spindles.” 

2863. EvAN LrIGH and FREDERICK ALLEN LricH, Manchester, “ Tmprove- 
ments in the method of driving and feeding cotton gins, and of conveying 
away the ginned cotton and seeds therefrom.” 

2867. EDMUND WALLACE ELMSLIE, Great Malvern, Worcestershire, “An 
improved and ec.nomical construction of cottages, applicable also to 
beg other descriptions of buildings.”—Petitions recorded 16th Novem- 

er, 1863. 

2879. VALENTINE BAKER, Dublin, “Improvements in breech-loading ord- 
nance, and in apparatus connected therewith.”—Petition recorded 17th 
November, 1863. 

2882. THOMAS CHRISTOPHER Kimptoy, Market-street, Manchester, ‘An 
apparatus applicable to time, fare, distance, and other tables, almanacks, 
arithmetical calculations, postal and other boxes.” 

2885. RoBERT WILLIAM SIEVIER, Guildford-street, Russell-square, London, 
**Improvements in jacquard hi "—A ¢ ication from 
Edouard Maximilien Augustin Rigo, Neuilly, near Paris, aud Charles 
Crognet, Paris. 

2886. WILLIAM Mattigu WILLIAMS, Oak Alyn, near Wrexham, Denbigh, 
** Improvements in apparatus for the distillation of coal and peat, and 
such other substances as are or may be used for the manufacture of solid 
and liquid volatile hydrocarbons, or for the manufacture of the said 
hydrocarbons and coke.” 

2891. JaMes MACKEW, Leicester, “ Improvements in machinery for making 
looped fabrics.” 

2893, Jostan GEORGE JENNINGS, Palace-road, Lambeth, Surrey, and MANURFL 
Leorotp Jonas LavaTer, Bath-street, Newgate-street, London, “Im- 
provements in the manufacture of tubes, rings, and cords of india-rubber, 
and in covering telegraph wires.” 

2894. Hetnrich HirzeL, Terminus Hotel, London-bridge, Southwark, 
Surrey, “Improvements in the manufacture of colouring matters 
suitable for dyeing and printing.”— Petitions recorded 18th November, 
1863. 

2897. Joun Fenix, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in drifts, 
or tools used for eularging holes, and in apparatus for making the 
same.” 

2904. EpMuND WALKER, London-street, London, “ Improvements in wind- 
lasses.” — Petitions recorded 19th November, 1863. 

2915. Benjamin Dobson, EDWARD BakLow, and PereR KNow es, Bolton, 
Lancashire, *‘ Improvements in machinery for ginning cotton, and for 
opening cotton and other fibrous substauces.”—Vetition recorded 20th 
Nevember, 1863. 

2935. Epwarp Finci, Bridge Works, Chepstow, Monmouthshire, “ Im- 
provements in constructing the floors of bridges, houses, and other 
buildings.” Peti‘ion recorded 21st November, 1863. 

2946. EpwAkD Brown WILSuN, Strand, London, and Joun [wray, West- 
minster Bridge-road, Surrey, *‘ Improvements in presses.” 

2947. Tuomas Caar, New Ferry, near Birkenhead, Cheshire, ‘ Improve- 
ments in machinery for amalgamating or intermixing dry semi-fluids 
or aqueous materials, and for agitating solids with liquids for com- 
bining, dissolving, or washing the same.”—Petitions recorded 23rd Novem- 
ber, 1563. 

2061. PRTER Tait, Limerick, Ireland, “ Improveinents in apparatus used for 
pressing and ironing garments.” — Petition recorded 24th November, 
1863. 

2075. JEAN NapDAt, Brookes Market, Brooke-street, Holborn, London, 
“Improvements in apparatus for raising and forcing fluids.”—Petition 
recorded 26th November, 1863. 

2079. WILLIAM CoAkE BxockLEuurst, Macclesfield, Cheshire, and Joseri 
CREIGHTON and JOHN CREIGHTON, Manchester, ** Certain improvements 
in machinery or apparatus for winding yarns or threads.” 

2989. PETER GASKELL, Walsall-road, Birmingham, “ Improvements in tell 
tales or indicators tor cabs and such like public vehicles."—Petitions 
recorded 27th November, 1863. 

3144. Rorerr SAUNDERS, Croydon, Surrey, ‘‘Improved arrangements of 
apparatus or mechanism for rendering ships’ cables less likely to part 
during heavy ridivg.”— Petition recorded 12th December, 1863. 

$175. James Hinpbié, Sabden, WinuIAM FIELDING CALVERT and EMANUEL 
Tuornton, Enfield, Lancashire, “‘ Improvements in looms for weaving.” — 
Petition recorded 16th December, 1363. ‘ 

3287. WILLIAM WuITakgr, Bradford, and WiLLIAM TonGur, Wakefield, York- 
shire, ‘‘ improvements m machinery or apparatus for softening aud 
separating the fibres of fibrous materials.” ‘ 

3290. HENRY CAUNTER, Stornoway, Ross, ‘‘ Improvements in the manu- 
facture of lubricating matter or composition.”—Petituons recorded 29th 
December, 1863. . ; 

18. WILLIAM HALL, Wiiford-street, Nottingham, “Impovements in high 
and low pressure condensing rotary steam engines,”— Petition recorded 4th 
January, 1864. 

103. JAMES CONNELL, Burton-street, Nottinghamshire, “ A new mode or 
method of ornamenting elastic fabrics.” —Petition recorded lith January, 
1564. 

120. Davip Avevsts Burr, Southampton-buildings, Chancery-lane, 
London, ‘* Improvements in lightning arresters for protecting electric 
telegraphic apparatus.” — A communication from George Stearns, 
Rochester, New York, U.S. - Petition recorded 16th January, 1864. 

141. DAviD AUGUSTE BURR, Southampton-buildings, Cuancery-lane, 
London, “ Insprovements in cannon.”—A communication from George 
Ferriss, Utica, New York, U.S.-—Petition recorded 19th January, 1364. 

167. RopeRT IkVINB, Magdalen Chemical works, Musseiburgh, ‘THOMAS 
RICHARDSON, Newcastle-upon-Tyne, and JoHN JaAMrs LUNDY, Leith, Mid- 
lothian, N.B., ‘‘ Improvements in the extraction or manufacture of oils 
from animal substances."—Petition recorded 21st January, |864. 

251, JouN MaRSHALL, Pentunville-road, London, ** Certain improvements 
in presses for the expression of oil aud other fluids.”— Petition recorded 
29th January, 1864. : , d 

423. WILLIAM Hick LING, Nottingham, “ Improvements in bobbin net an 
twist lace machines.”—Petition recorded 18th February, 1864. 7 

492. EDWAKD CLARENCE SHKPARD, Springtield Lodge, Regeut’s Peck, ie 
sex, “ Improvemeats in breech-loading fire-arms.”—/etition recorded 276 
February, 1864. 

495. Joun Mayo WorraL, Ordsall, and SamueL Cooper, Openshaw, Lanca- 
shire, ‘‘ Improvements in the treatment or preparation of cotton — 
and other jooped, raised, or cut pile fabrics previous to dyeing suc 
fabrics black.” : hod 

496. JAMES PRESTON WORRALL, Ordsall, Lancashire, ‘‘ An improved — we 
of colouring or staining the cotton, or back of * union silk-taved = rie 
or other mixed cut pile, looped, or raised fabrics.” —/etitions recorded 2 
February, 1864. 

505. SAMUEL Coorer, Openshaw, and Joun MAYO WORRALL, Ordsall, Lancer 
shire, ‘‘ Certain improvements in the method of dyeing or omens 
certain descriptions of woven fabrics.” — Petition recorded 1st March, as 

544, DANIEL SLATER, Kettering, Northampton, “ Certain improvemen os 
cabinet furniture and fixtures attached thereto.”—Petition recorde 
March, 1564. : f in the 

583. Joun Mayo WoRRALL, Ordsall, Lancashire, ‘‘ An improveme t 1n 
metbod of dyeing or colouring /ooped cut pile or raised fabrics composed 
of cotton and silk.”—Petition recorded 9th March, 1564. 


And notice is hereby further given, that all persons having an tot = 
opposing any one of such applications are at liberty to leave particu - — 
writing of their objections to such application, at the said Office © vo 
Commissioners, within twenty-one days next after the date of the Gaze 
(and of the Journal) in which this notice is issued. 











List of Specifications published during the week ending 
19th March, 1864. 

1681, 1s. 6d. ; 1846, 10d.; 1867, Sd. ; 1864, Sd.; 1877, 8d. ; 1884, 5 
1889, 1s. 4d. ; 1895, $d. ; 1909, Sd. ; 1915, 6d. ; 1928, Sd.; 1925, 10d. 5 ee 
2s. 6d. ; 1929, 1s. Sd. ; 1930, 4d.; 1931, 4d. ; 1932, 4d. ; 1933, 6d. 5 = , 
Is. l0d. ; 1985, 4d. ; 1086, 4d. ; 1987, 10d ; 1 ; 1989, Is, 4d. 5 1040, 
Ye: 1941, 4d. : 1943, 4d. ; 1954, 10d.'; 1945, Sd; 1946, 1s, 10d. ; 1947, 44.5 
1948, 4d. 5 1959, 10d. ; 1950, 4d. ; 1951, 4d. ; 1952, 4d. ; 1953, 8d. ; 1955, 40. 5 
1956, 4d. : 1957, 10d. ; 1959, Sd. ; 1961, 4d. ; 1968, 4d., 1965, 4d.; _ 
Is. 2d. ; 1968. 4d. 1969, 4d. ; 1971, 4d. ; 1972, 4d. 5 1973, 4d. 5 1974, 40-5 
1975, 1s. ; 1977, Sd. ; 1980, 4d. ; 1981, 4d. 


cei f the amount 
post on receipt ccaed by Post 
to Mr. 


*,* Specifications will be forwarded by 0 
of price and postage. Sums exceeding 5s. must be rem! 
Office Order, made payable at the Post-office, 5, High Holborn, 
Bennet Woodcroft, her Majesty’s Patent Office. 
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ABSTRACTS OF SPECIFICATIONS. 


following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
1904. G. Tayuor, Leeds, “Shaping boiler and other plates."—Dated 1st 
August, 1863. 

The patentee claims shaping boiler and other plates by flanging the 
edges thereof by means of machinery or apparatus consisting chiefly of 
two sets of segmental dies, made to approach and act on the edges of the 
plates to be flanged substantially in manner described. 

1922. S. Bury and J. Price, Manchester, ‘* Valves for steam engines." —Dated 
4th August, 1863. 

This invention relates to an arrangement of valves to be employed ina 
similar position and for the same purpose as the ordinary ‘‘ throttle valve ” 
—that is, to regulate the amount of steam to be supplied to the cylinders 
in steam engines. The improvement consists in the employment of two 
ordinary conical or other valves, each having a ‘‘ seating ” near the ends of 
a horizontal partition or plate which divides a steam box into an upper 
and lower portion. The valves are connected by means of vertical rods 
passing through stuffing boxes in the steam box cover to each end of a 
centrally balanced beam, which is connected to the ordinary governor of 
the engine, wherety the slightest alteration in the position of the 
“ governor” is caused to clevate or depress one end of the beam, and so to 
open or close both valves simultaneously, so that the amount of steam 
which is supplied to the lowest compartment becomes regulated with pre- 
cision in its passage to the upper, and so to the cylinders, the balancing of 
the valves effecting a considerable improvement in the regulation of the 
steam. 

1928. E. A. Cowrer, Great George-street, Westminster, “ Furnaces for heating 
air, steam, and other elastic tuids.”—Dated ith August, 1863. 

The patentee claims, First, coating pipes ot fire clay, or other suitable 
refractory material, to be employed for heating air, steam, gas, and other 
elastic fluids with a coating of gl ze, litharge, enamel, flux, porcelain, or 
other suitable close grained substance separately or in combination, that 
will prevent the passage of the elastic fluid to be heated through the sides 
of the pipes. Secondly, constructing furnaces for heating air, steam, gas, or 
other elastic fluid in which the heating pipes are formed of fire cliy, or 
other suitable refractory material, coated with a coating of glaze, litharge, 
enamel, flux, porcelain, or other suitable close grained substance separately 
or in combination that will preveut the passage of the elastic fluid through 
the sides of the pipes. Thirdly, incorpurating with heating pipes of fire- 
clay, or other suitable refractory material, such close grained sub-tances of 
a more or less refractory nature as will resist the passage of the elastic 
fluid to be heated through the sides of the pipes. Fourthly, forming the 
joints between the heating pipes of fire clay, or other suitable refractory 
material, and the connecting pipes outside of the furnace. Fifthly, making 
the external connecting pipes to heating pipes of fire clay, or other 
refractory material, of thin wrought or cast iron, steel, or copper, so formed 
and arranged as to yiell somewhat to the unequal expansion and con- 
traction of the heating pipes without causing the joints to become leaky. 
Sixthly, maintaining an air tight connecting between the heating pipes and 
connecting pipes by pressing the latter against the former by means of 
springs or weighted levers so arranzed that, while a constant and sufficient 
pre-sure is maintained, the heating pipes are allowed to expand or contract 
without danger or fracture. Seventhly, combining in furnaces for heating 
air, steam, gas, and other elastic fluids heating pipes of metal, with heating 
pipes of tire clay, or other suitable refractory material, so arranged that 
the pipes of metal are situated in the coolest part of the furnaces, and serve 
to receive the air, steam, gas, or other elastic fluid before it passes into 
the fire-clay pipes. 

1938. J. G. Pinepe, Liancourt, Oise, France, “‘ Apparatus for requl iting 
the speed of steam and hy traulic engines.” —Dated 6th August, 1363, 

This invention consists in two arrangements of apparatus which the 
patentee terms “‘ valve cocks,” for regulating the speed of steam and 
hydraulic engines, both of them being basei on the same principle, and 
having the greatest analogy. The first arrangement is composed, First, 
of a cast iron or bronze knee or elbow pipe or casing. Secondly, of a square 
shaped vaive pinned on an axle. This valve is placed in the centre of the 
pipe in a cylindrically bored, part square with the square hole of the 
tubing. Thirdly, of a stuffing box and gland or lid which forms joint and 
serves to support the axle of the valve. At the part opposite the stuffing 

x gland a bronze stopper is fixed by screws, serving to receive the end 
of the axle of the valve, and to stop the bored part in which the valve is 
adjusted. 

1949, W. Jones, Warrington, ‘Steam boilers.”—Dated 7th August, 1863, 

This invention relates to steam boilers whereby the furnaces and fire 
occupy a pusition inside the bvuiler, and consists in rendering the furnace 
or fire place or fire bars movable, so that they way be removed by simple 
mechanical means from within the boiler for the purpose of cleaning, or to 
repair the boiler, and to be replaced by the same means when the fire is 
required. This may be effected by mounting the fire bars in a framing 
attached to a lever, so that, by moving the lever, the fire place may be 
removed or replaced in the boiler as required; or it may be effected by rack 
and pinion, or by other mechanical equivalents, the chief feature of the 
invention being the application of a detached and movable furnace to 
steam boilers by the employment of which numerous advantages may be 
obtained. 

1956. J. Puatt, Charlotte-street, Bloomsbury, London, “ Apparatus Jor 
supplying steam boilers with water.”—Dated 7th August, 133. 

For the purposes of this invention a closed reservoir or cistern suitable to 
contain a quantity of water is placed, in any other proper position, above 
the steam boiler, which is to be supplied with water. ‘The cistern or 
reservoir is placed within another close cistern or reservoir of larger 
dimensions, into which the water is first received from the s2urce of supply, 
and from which outer cistern or reservoir the water passes into the inner 
cistern or reservoir, when the pressure in the said mner cistern or reservoir 
is such as to admit of its doing so; there is a valve between the two vessels 
which opens inwardly from the outer cistern or reservoir into the inner 
one. Tne inner cistern or reservoir is connected with the steam boiler by a 
Pipe which dips into the water therein, and there is between this cistern 
and the boiler a valve which opens inwardly towards the steam boiler 
when the pressure in the inner cistern or reservoir and that in the boiler 
arealike. A steam pipe connects the upper part of the steam boiler and 
the upper part the inner cistern or reservoir, by which, when a valve is 
open, steam wi. Ow from the boiler into the upper part of the 
mner cistern or reservoir, This valve is opened by a float in 
the boiler when the water level in the boiler sinks. Or in place of 
having the upper part of the boiler and the upper part of the inner cistern 
or reservoir connected by a steam pive, a closed water vessel may be 
interposed between the boiler and the inner ciscern or reservoir. This 
water vessel is connected by a water pipe with the boiler, so that the 
Water in the boiler and in the water vessel will stand at the same level, and 
the upper part of the boiler and the upper part of the water ve:sel also 
are connected by a steam pipe, so that the pre-sure in the two isequal. In 
this water vessel there is a float which acts on a valve in a pipe which 
connects the upper part of the inner cistern or reservoir, so as to allow 
steam to pass when the float sinks below a certain level. In the inner 
cistern or reservoir is a float which acts on a valve in a steam escape pipe 
at the upper part of the inner cistern or reservoir. By these arrangements, 
when the water level in the steam boiler falls, steam will euter into the 
inner cistern or reservoir, and equalise the pressure thereiu with that in 
the boiler, and then the water in the inner cistern or reservoir will 
pass into the boiler through the dip pipe till the rise of the float in the 
boiler or in the water vessel stops the steam from entering iuto the inner 
cistern or reservoir. The steam which is then enclosed in the inner cistern 
or reservoir will shortly become condensed by reason of such cistern or 
reservoir being surrounded with the wacer in the outer cistern or reservoir, 
and this having taken place the water will flow from the outer into the 
inner cistern or reservoir, while the water from the source of supply will 
flow into the outer cistern or reservoir, and these actions will take place 
un as water is required to be supplied into the boiler.—Not proceeded 

te 
1968. P. M. pet Rio, Jermyn street, St. James’, London, “ Obtaining motive 
power.” —Dated 10th August, 1863. 
P This invention consists in the employment of a pendulum, two wheels— 
ne of which is suitably mounted on a shaft or axle, and with proper 
eente—end & weight which moves up and down by means of a cord or 
br ain passing over pulleys to one of the wheels. The pendulum on begin- 
poe Soe oscillation moves one of the wheels, which puts the other in motion, 
the iy = means the weight is raised ; the weight then falls and strikes 
fo pen ulum at the very moment that it completes its oscillation, thus 
reing it to its first position, after which the same movemeuts again take 


place, and will continue until it is wist ine.— » 
foad can n 3 wished to stop the machine.—Not pro 


1975. E. Myers, Millbank-row, and H. Fornss, Aberdeen-place, Maida-hill, 

mie tery pump.” —Dated 11th August, 1363. 

, his invention consists in the use of a pair of tooth drums or wheels, 
a a suitable compartment, the axes of which drums or wheels 
aa in stuffing boxes or bearings ; and the teeth of each drum or wheel 
ae to work into the corresponding tee.h of the opposite drum or 
pel ay water or other liquid is drawn from a lower level, and is 

chee an the upper or opposite surface of the said drums or wheels, and 
the a may through a tube or orifice, is, in proportion to the velocity of 

A rotation of the said drums or wheels, forced to a height or distance. 
improvements also include a peculiar construction of the bearings of the 








pump, so that the said bearings may be constantly supplied with oil or 

other suitable lubricating matter 

2008.C. Scniete, Manchester, “ Improvements in fans, pumps, and machinery 
for propelling air, fluids, or other substances by centrifugal force.” — 
Dated 14th August, 1863. 

This invention cannot be described without reference to the drawings. 
2023. E. Scott, Manchester, ‘‘ Apparatus for governing or regulating the 

speed of engines."— A communication, — Dated lith August, 1863. 

This invention consists in the employmen* aud use of a peculiar arrange- 
ment of mechanism, actuated by an ordinary governor for regulating the 
speed of the driving shaft of steam or other engines. The arrangement of 
such mechanism may be described as follows :—Conveniently situated near 
the main driving shaft a frame is placed, in which are formed the two 
horizontal V grooves ; within each groove a sliding plate moves, the lower 
one being connected by means of a bar or rod to the strap driven by the 
pulley on the driving shaft. These slides are recessed, or formed like steps, 
there being three such steps in the length of the slide, forming 
one irregular slot, and arranged in such a manner, that as each 
separate step or elevation becomes acted upon by the peculiar arrange- 
ment of the mechanism hereinafter described, the stepped slide 
shall regulate the speed of the driving shaft, through the medium 
of three pulleys, upon the driving shaft, and which coriespond to 
the steps in the slides, ‘These slides are acted upon by levers or rods 
supplied with projections or collars, having motion imparted to them from 
a vertical lever in connection with an eccentric, keyed on a shaft driving an 
ordinary governor ; this eccentric gives the rods or levers actuating the 
steps; a motion equal to the length of one of the steps in the before- 
mentioned slides, pressing at each movement the projection or collar upon 
the lever or rod alternately against the stepped ends of the groove. These 
rods or levers are supported and held iu position by levers, through which 
they slide in connection with the before-mentioned governor, so that, as the 
slide of the governor raises or Idwers the supporting levers, it causes the 
levers or rods so supported and working the slides to move from one step 
to the other, thereby forcing such slides in orjout, and so adjusting the strap 
in connection with the lower slide on the pulley corresponding with the 
step in which the rods or levers are working, regulating by this means the 
speed of the driving shaft. 


Ciass 2.—TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Jc. 
1891. T. Apps, Lower Norwood, “‘ Improvements in four-wheeled vehicles."— 
Dated 30th July, 1863 

According to these improvements the patentee dispenses with the usual 
driving seat and boat in the front of the body of the carriage, and disposes 
in that situation a small platform with a dash board or iron in front of 
it. This platform he utilises in the carrying of luggage, and it may be 
further furnished with a hinged or other movable seat on which outside 
passengers may be carried when not occupied by luggage. The driver's 
seat he mounts at the back part of the body, and it may be fixed thereto, 
and further supported and stayed from the springs. ‘the driving seat is 
mounted at a sufficient elevation for the driver to see properly over the 
carriage, which being entirely in front of him is easy to guide, and is 
thoroughly under his control. The top of the cab may be also adapted 
to receive luggage, the reins being carried over a guide if necessary, 

1965. J. W. Anmstaone, Carmarthen, “ Fastening and securing in position 
the rails of railways.”—Dated 8th August, 1863. 

For fastening the ends of rails together to form a line of rails, or for join- 
ing other things where the same kind of arrangements can be usefully applied, 
the patentee uses the washer fangs, such fangs being provided with recessed 
or dressed portions for the reception of the nuts on the ends of the bolts 
which pass through the bracket or haif chair part (or attachment) of the 
fish plates used for joining the ends of the rails, or otherwise. The nuts 
aforesaid correspond to and fit in the said recessed or depressed portions, 
enabling the screw bolts to work through without causing the nut to turn 
round. If thought desirable the patentee inverts the bolt in fastening down 
railway bars to umber, so as to have the head of the bolt in the recessed or 
depressed portions of the washer fang, the nut working on the flange of the 
railway bar. For securing the rails in position he adopts and applies chairs 
in which the rail is supported by the jaw of the chair, against which it is 
firmly upheld and kept in position by a wooden key being driven up. In 
laying these chairs so as to wellsecure the rails in position, one holding jaw 
of the chair 1s placed on the right hand side of the rail, and the next holding 
jaw on the left hand side of the rail, and so on to the whole extent of the 
line of rails, which arrangement produces, practically, the same effect as if 
the rails were caught on each side at the same place, the necessity for through 
bolting being thus avoided, while the wooden key being easily removabie 
affords great facility for repairs, and the lower table of the rail being kept 
free from contact is not liable to wear. The wooden key can be made to 
taper off well. The bolts may have a running nut at each end, or a fixed 
head at one end anda running nut at the other end. The various parts 
may be galvanised and made so as to act well together. In using the im- 
proved washer fangs to join rails together a bracket or sort of half chair 
arrangement to which the rail is secured to the fish plate joints should be 
used, the base of this half chair being bolted through and secured by the 
washer fang. 

2010. R. B. Greenwoon, Hackney-road, London, “ Preventing accidents upon 
railways "—Dated 14th August, 1863. 

This invention consists in providing each engine, truck, or carriage with 
an additional pair of wheels in the ceutre, these wheels being made with the 
flanges reversed, that is to say, with the flanges ranning outside of the rails, 
so that should any obstruction on the rails or other cause even raise all 
three of the wheels on one side off the rails, the other rail will be embraved 
by flanges on both sides, and will, consequently, keep the engine, truck, 
or carriage from running off the line. In engines, trucks, or carriazes 
already provided with six wheels, all that is necessary to be done is to 
reverse the wheels of the centre axle, so that their flanges shall run outside 
the rails, while the flanges of the leading and following wheels run on the 
inside, 

1995. R. S. Newaub, Gateshead, “‘ Apparatus for serving}jropes for ships’ 
rigging and other purposes.” —Dated 12th August, 1363. 

In carrying out tnis invention the patentee attaches to the serving mallet 
a bobbin, which carries the yarn that is to be wrapped round the rope. He 
also provides a travelling carriage, having on its upper part bearings for a 
hollow axle, through which the rope to be served passes. Ou one end of 
this axle is a bevel wheel, and both axle and wheel are cut in two in a line 
crossing their axis, 80 as to allow of the rope being laid in the axle or taken 
out with facility. Projecting from the bevel wheel, and parallel to the 
axle, is a driver which presses against the handle of the maliet, and com- 
municates motion to it from another bevel wheel, to}which motion is given 
from the prime mover. As the work proceeds, the carriage is pushed 
forwards, so as to keep the driver in contact with the mallet handle. 








Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
1962. J. T. A. anid W. Tuornton, Nottingham, “ Apparatus used for pro- 

ducing looped fabrics.” —Dated 8th August, 1863. 

For the purposes of this invention two sets of hooks or looping instru- 
ments are used, and itis preferred that each hook should be of a triangular 
shape—that is, that the point of the hook should be sharp, and then widen 
out till it joins its stem. The hooks of the two sets are set towards or facing 
each other, and so that they nearly touch as they slide to andfro. The 
hooks are carried by sliding bolts, It is preferred that the machine should 
be circular, and that the bolts carrying the hooks should be arran.ed to 
slide to and from the centre of the circle. The two sets of hooks may be 
arranged to revolve about a vertical or horizontal axis. When the machine 
revolves about a vertical central axis, tye two sets of hooks will be in two 
horizontal parallel planes, very near together, and the two hooks of each 
pair will be arranged one under the other. It is preferred that the two sets 
of hooks should rotate together, while the thread carriers or iustruments 
which supply the threads (placed at intervals around the circle) shonid be 
stationary. The thread carriers or instruments are different for the two 
sets of hooks. The eliding of the boits uf the hooks is by cams or suitable 
surfaces, which, when the two sets of hooks are caused to rotate, are 
stationary. The sliding bolts of the hooks are all independent, 80 that the 
bolts of each pair of hooks can be slid to and fro independently of each 
other, and there is a separate set of cam surfaces for such set of hvoks. The 
sinkers or blades between which both sets of hooks work rotate with the 
hooks. Inthe centre of the machine is a tubular passage, through which 
the work, as it is produced, is drawn, Near the sinkers there are inclines 
on fixed brackets, which are so formed that the work, in passing from the 
hooks to the tubular passage, is bent out of a straight line by parts of the 
inclines, and is then allowe1 by other parts of the incliues t© come more 
and more towards a straight line between the end of the tubular jassage 
and the hooks, There are four such brackets and inclives used, aud four 
thread carriers or struments for suppiying threads to the hooks, but this 
may be varied. In working the loops are produced by the other set of 
hooks. 
1976. W. Know.es and R. Hauiweit, Bolton, ‘* Machinery for preparing, 

spinning, and doubling cotton, &c.”—Dated 11th August, 1863. mee 

This invention is applicable, First, to carding engines, and it consists in 
the application thereto of a self-acting alarum for giving notice, or for 
moving the driving strap from the fast to the loose pulley when the supply 
is stopped or partially stopped. The improvements in machinery for spin- 
ning and doubling relate to self-acting mules, and consists of an improved 











arrangement of parts for governing or regulating the winding of the yarn 

on the spindles to its tension. 

1977. D. W. Banker, Anderlecht, near Brussels, ‘‘ Apparatus for actuating 
rotary shuttle boxes.”—Dated 11th August, 1863, 

For the purposes of this invention the patentee applies upon the tappet 
lever a projection with a nib or bow! in position to act at times upon either 
of two suifaces of different elevation formed on one arm of an inverted 
L-lever, which is also formed to act on the catch, which, by a pin joint, is 
connected to the lever for driving the series of boxes, while the other end 
of this catch is capable of taking on to the tappet lever. The other end of 
the inverted L-lever carries a stud, by which the selection is made by the 
pattern surface employed, and it also carries the click or driver by which 
the barrel of the pattern surface is caused to revolve. 

1989. L. R. Bopmer, Thavies-inn, London, “ Apparatus for dressing and 
Jinishing, and for imparting lustre to yarn and thread made of silk, 
cotton, &c."—A communication.— Dated Lith August, 1863. 

The patentee claims the mode of dressing, finishing, and imparting lustre 
to yarn, twist, and thread of silk, cotton, wool, and other dbrous material, 
by passing the same through a dressing or lustring bath, and afterwards 
drying and fiuishing the same by contact with and friction agaiust heated 
metallic surfaces ; and also the apparatus or machinery employed in the 
manner and for the purposes described. 

1994. W. Hupson, C. Carton, and J. Dopexon, Burnley, ** Looms for weav- 
ing "—Dated 12th August, 1863. 

This inveution refers to the taking-up motion of looms, and to those 
arrangements in which the ‘‘ emery roller” is used, and consists, First, in 
causing a rod or roller to be drawn by the tension of the cloth on to the 
surface of the said emery roller in such manner a* to have a tendency to be 
dragged over its periphery. Another part of the invention cousists in dis- 
connecting the usual weighted lever of the cloth beam from the frame-work, 
and in hanging it upon a link or links which is or are connected at their 
upper ends to a rod or roller pressing upon the emery roller, which red or 
roller may be situate as above described in reference to the first part of the 
nvention. 

2017.3. WAtN, Manchester, *‘ Apparatus for doubling or twisting yarns, or 
threads of cotton, de.” — Dated lath August, 1863. 

This invention relates to the machines employed in the above process 
called turners, and consists in the use of blocks made of pot, glass, metal, 
or other suitable material, so formed and applied as not only to act in 
place of the upper jaw or slide usually employed to hold the yara when 
winding on, but also to act iu lieu of the loose plummets employed to give 
drag to the threads while they are being twisted. These blocks rest on the 
top of the stationary cheeks or supports, between which the lower jaw or 
slide passes, and are so formed as to allow the yarn to pass freely and 
without pressure under the front portion, and that the middle portion 
shall act as the upper jaw or slide, against which the upper part of the lower 
jaw or slide will come in contact when the slide is raised to hold the threads, 
aud that the back part shall press on the yarn and act as a plummet 
2024. R. Parker, Atherton, Lancaster, *‘ Presser fluers to be employed in 

preparing, spinning, and dovbling cotton, &c."—Dated 16th August, 
1803. 


The First part of these improvements consists in suspending the said 
presser and rod from the flyer leg itself by forming an aperture 
therein to receive the bent end of the rod, and thus dispensing with any 
projecting piece, and also bringing the vertical centres of the flyer leg and 
presser rod nearer together, Secondly, the invention consists in forming 
the presser of a light rod or wire (without any flat pressing piece), the ex- 
tremity of which is simply curved or ‘* hooked” to hold the yarn and guide 
iton to the bobbin. A third part of the invention consists in the novel 
applicati nn, employment, and use of steel instead of iron in the manufac- 
ture of the presser and presser rod, by which mca.s, together with the 
improved construction of the pressers before named, cousiderable lightness is 
obtained, and less vibration is caused in the revolution of the flyer.—Not 
proceeded with, 

2026. E. Lorp, Todmorden, Yorkshire, “ Machinery for preparing, spinning, 
and doubling cotton, &c."— Dated 16th August, 1363. 

This invention 1s applicable to all machines employed in preparing, 
spinning, and doubling fibrous substances in which drawing or holdin 
rollers are used, and it consists in holding the fibres or yarn to be opera’ 
upon between a roller and a weighted trough or plate, either whole or 
divided into sections, similar to those empioyed for feeding blowers and 
other machines, and described in the specitication of letters patent granted 
to the present patentee on the 28th December, 1861 (No. 3,249). The 
surface of the roller between which and the trough or plate the fibres or 
yarns pass is fluted or furnished with teeth, or otherwise roughened or 
covered with leather or other suitable material to keep hold of the tibres or 
yarns while they are drawn forward by a pair of drawing rollers of the 
usual construction, or by a roller and trough as above described or other- 
wise. 

2003. J. Henperson, Bradford, Yorkshire, *‘ Preparing yarns for printing.” 
—Dated \38th August, 1863. 

This invention relates to the employment of a solution of ammonia as the 
washing medium. By simply washing the yarn in such solution the sulphur 
is removed.—Not proceeded with. 


Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, /mplements, Flour 
Mills, &c. 

1907. J. Eutis, Liverpool, “ Machinery (for scouring, cleaning, and polish+ 
ing wheat, rice, malt, grain, and other seeds.”—Dated 13th August, 
1863, 

This mveution consists in placing a conical, parallel, or other suitably 
shaped cylinder t» work vertically or horizontally at fixed points, angie 
irons or other beaters being fixed in a spiral direction from end to end on 
the outside of the said cylinder, to produce a rolling motion, and to act at 
certain distances, to suit wheat, rice, malt, grain, and other seeds which 
the machine may beset to clean, against wire orother clothing placed on the 
outside casing or outside cylinder. The cylinder, witi its wire casing or 
other clothing, is enclosed in a cast metal cage or casing, which is also 
enclosedin an outer framing of cast metal, sheet iron, zinc, wood, or other 
suitable material. The cylinder is mounted upon a horizoutal spindle 
(driven at a very high velocity) on the end of which spin tie is keyed a set 
of fan blades (also enclosed in a suitable framing) which have the effect of 
separating all the lighter materials, such as chaff, dust,and dirt, which 
have been scoured or beaten off the wheat, rice, malt, grain, or other seed, 
in its passage through the machine, the remaining portion of heavy dirt 
being beaten through the enclosed wire casing of tne machine, and falling 
to any allotted place for its reception. The grain (or seeds) being intro- 
duced at the feed end of the machine is passed from there to the inside of 
the wire casing, when the spiral-formed angle iron or beaters give it a roll- 
ing motion against the sides of the cylinder and the eaclosed wire casing, 
where it is ret i a time suffici to beat or clean it, when it is 
discharged through the beforementioned fan passage to the hoppers or other 
receptacle. 

2027. F. FuaveiL, Welton, Daventry, “‘ Shakers for threshing machines.”— 
Dated 15th August, 1863. 

The object and purport of these improvements are to render the action 
of the shakers of thrashing machines more effectual, and wo reduce the 
friction thereof, more particularly when adapted to steam thrashing 
machines, by the adoption and use of springs in lieu of such mechanical 
arrangements as have hitherto been adopted. 








Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &e. 
1998. C. C. Dennett, Nottingham, “ Fire-proof constructions for buildings.” 
—Dated i3th August, 1363. 

This invention cousists in the adaptation of arches, formed or made of 
concrete, to the construction of buildings or parts of buildings as hereinafter 
described, the object being to render such buildings flre-proof, combined 
with great strength, durability, and economy in cost of construction. The 
concrete of which these arches are made is composed of sulphate or carbo- 
nate of lime, together with broken calcined cinders, bricks, or other porous 
material, in such proportions as may be found suitable for the particular 
purpose to which the arch may be applied, and luminated with either wood 
or iron, 


Cuass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, im- 
plements of War or for Defence, Gun Carriages, gc. 


2000. J. Epmunps, Birmingham, *‘ Gun and pistol furniture.”—Dated 18th 
August, 1563. 

This mvention consists in making gun and pistol furniture of the alloy 
of copper and aluminium, called aluminium oronge. The sad alloy consists 
of about ¥2§ parts by weight of copper, and 74 parts by weigut of alu- 
miniam. Tae parts of guns which constitute the furnivure are heel plates, 
trizger plates, guards, tail pipes, escutcheons, nose caps, and thumb bits, 
and the parts which constitute the furaiture of pistols are guard and 
trigger plates, escutcheuns, thurab bits, caps, and tail pipes. 

2016. N. S. Russeun, Great George street, Westminster, ** Apparatus for 
working great guns."’—Dated lath August, 1803. 

It has before been proposed to apply hydrostatic or hydraulic power in 
working great guns, but indirectly, the hydrostatic or hydraulic apparatus 
being made to act through chains and tackle. Now, the object of this in 
vention is to dispense with the use of interposed chains and tackle, and a 
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the same time so to hyd or hyd pp that it may 
be applied directly to the guns and to their carriages. For these purposes 
ordinary machinery is arranged below the water line of the ship or floating 
hattery, in order to maintain a constant supply of water under pressure ; or 
such machinery is otherwise arranged so as to be as much as may be pro- 

from shot or shell. The gun and its carriage are, as is common, 
supported on a chassis or frame pivotted in front, and capable of moving 
over an arc of a circle, and the gun and carriage are run out and recoil 
along this frame. To elevate the breech-end of a gun the patentee prefers 
to employ two hydrostatic or hydraulic cylinders and rams, one on each 
side of the breech end of the gun. The rams are caused to act directly on 
lugs or — on the gun, or otherwise, near the breech end thereof. 
The hy lic or hydrostatic cylinders are fixed to and carried by the gun 
carriage. The water supply pipe is made telescopic, so as to admit of the 
recoil of the gun and carriage. To run the gun out after the recoil there is 
another hydraulic or hydrostatic cvlinder fixed to the cha-sis or pivotting 
frame, and acting by its ram directly upon the carriage. The chassis or 
pivotting frame is moved around its pivot to train the gun a'so by means 
of the rams of two hydraulic or hydrostatic cylinders, fixed to the deck or 
platform on which the gun is worked, and acting by their rams directly on 
the chassis or traversing frame. 


uN tati + 





Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, gc. 


1996, W. Cuark, Chancery-lane, London, ** An improved lamp for burning 
coal oil, and other similar hydro-carbons, without the aid of a draught 
chimney." —A commu nication.—Dated Lith August, 1863. 

This invention consists in the employment or use of a skeleton bridge 
attached to a plate or cap, which is fitted on a cylindrical wick tube, the 
plate or cap being provided with a perforated tube, which encompasses the 
wick tube, and is of sufficient diameter to admit of an air space between the 
wick tube and perforated tube, all being so constructed and arranged that 
the flame will be spread over a considerable area at its base, and 
supplied with a requisite amount of oxygen to support proper combustion 
and produce a good illuminating flame. 

2006, H. Brown, King-street, Cheapside, London, “ Burners for lamps for 
burning oils or fluids.”—Dated 10th August, 1863. 

This invention cannot be described without reference to the drawings, 


Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 


2012. E. B. Witson, Parliament-street, Westminster, “ Blast furnaces.”— 
Dated ith August, 1863. 

This invention reiates to certain peculiar arrangements of blast and cuvola 
furnaces for the smelting of ores and melting of metals, and to the mode of 
working the same. In applying this invention to an ordinary blast furnace 
or cupola, the tuyeres are removed, and flues or passages are constructed 
opening into the body of the furnace, at or about the level of the molten 
metal, for the purpose of taking off the gases. These gases are conveyed 
through the flues toa chimney, and may be utilised on their passage to the 
chimney for any required purpose A number of air holes are made 
through the furnace walls near the gas exits, which may or may not be 
supplied with a blast, In some cases it may be advisable to close in the top 
of the furnace, and provide it with a feeding hopper or hoppers, and to 
introduce a blast downwards from the top of the furnace. 

2022. G. Davirs, Serle-street, Lincoln’s-inn-fleld, ‘ Furnaces for heating, 
flattening, and annealing glass." —A communication.—Dated Lith August, 
1863 

These improvements are such that the three processes above mentioned 
can be prosecuted with rapidity and continuity, while the furnace itself 
may be of limited extent, and simple and inexpensive as regards construc- 
tion, in view of the amount of work accomplished, in comparison with that 
executed by the aid of furnaces of the ordinary construction ; at the same 
time these improvements have the advantageous result of economy, both as 
regard manual labour and the consumption of fuel. The invention cannot 
be described without reference to the drawings. 


Crass 9.—ELECTRICITY. 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


1988. W. Firtu andS, Firtu, Burley, near Leeds, “‘ Apparatus for working 
coal and other mines.” — Dated 30th July, 1803, 

This invention relates to the machinery si ailar to what is described in the 
apecification of a patent granted to Donisthorpe, Firth, and Ridley, dated 
26th November, 1861 (No. 2977). The present invention consists, First, in 
adapting the apparatus to work seams of covl at different angles of dip 
and rise. With this object the frame of the carriage on that side of it which 
faces the coal, or the reverse, and carries the pickers, and against which the 
pickers work, is of a shupe to correspond with and be parailel to the line of 
the faceofthe coal. The pickers are mounted in a similarmanner to those shown 
in the before-mentioned specification. The axle or spindie of the horizontal 
picker may also be let into and work within the bracket from the frame of the 
apparatus, or otherwise arranged, so that it may be adapted to the required 
angle, and the picker made to work in the position desired, the purpose 
being to work the picker at right angles to the face of the coal, notwith- 
standing the dip or rise of the seam, and of the way on which the carriage 
is moved. Avother imp:ovement consists in adapting an expansion chest to 
the air cylinder to obtain a better supply of compressed air to work the piston. 
Another improvement consists in the employment of oscillating instead of 
fixed cylinders to work the apparatus. 

1890. R. Hox, Leadenhall-street, and H. J. Coun, New-street, Kennington, 
 Fastenings for packing cases." ~—Dated 30th July, 1863. 

These improvements apply to packing cases used for the conveyance of 
goods which are liable to be pilfered or tampered with in packing cases with 
ordinary fastenings. In the bodies of these cases the patentees make and 
fasten the parts together in such manner that they cannot be opened without 
showing externally the marks of violence—that is to say, they secure and 
bind them with hoop iron, and conduct the end of the said hoops under the 
lid, which they hinge to the body with suitable and secure hinges. As a 
lock or fastening to the lid they let in from the inside of the lid a wire bolt 
or bolts—or they may be placed under cross bars of the cc ver—which slide 
like ordinary bolts into holes formed in pieces of iron tixed inside the body, 
and rising up into the cover, the thumb hold of the bolt can only slide when 
in a vertical position, and is prevented sliding when such part is turned down 
in a horizontal position, being received in a suitable recess to prevent its 
movement, and in which position the tid is secured. A recess by preterence 
circular is made in the cover on its cross bar avove the bolt and its thumb 

iece. When the goods are packed, they piace in each recess a piece of 

eather, paper, or other material, and run in wax above it, and apply a seal; 

thus the bott or bolis cannot be touched without breaking the seal or seals, 

and, therefore, acccas cannot be had to the contents of the box without its 

subsequently bearing evidence that it had been tampered with. 

1896. J. B. ANDREAUX, Paris, “ Application of stean to toy borts, &e.”— 
Dated 81st July, 1863. 

In the centre of ihe boat (which can be made of any size or form) is a 
tower, similar to that of the American ship Minotaur, having a mc vable top 
to all .w of lighting a small stove or spirit jamp, as the case may be, whien 
is placed at the bottom of and in the interior of the tower. Immediately 
above the lamp, but at a sufficient distance to allow of the wick of the lamp to 
burn in such @ manner as to throw out as much heat as possible, is placed a 
boiler at the stern of which is tixed a small and very narrow pipe, in order 
to give the steam (by which it makes its exit) greater force. This pipe cor- 
respouds with another in the interior of the boat and abutting at the rudder. 
The force of the concussion of the steam on its exit with the water causes 
the boat to be driven forward, and thus imparts to it the nevessary motion. 
—Not proceeded with. 

1898, J. F. Dickson, Bouverie street, Fleet-street, London, “ Manusacture of 
boots and shoes."”—Dated 31st July, 1803. 

According to this invention, when employing rivets to connect the upper 
of a boot or shoe with the sole, the inventor conceals the heads of the rivets 
by grooving or channelling the sole where the line of rivets is to come, so that, 
wh n the rivets are driven on and clenched, their heads may sink to the 
bottom of the groove or chavnel, and this afterwards is closed by means of 
a heated iron, so as completely to hide the heads of the rivets in a similar 
way to that in which the stitches of a sewn boot or shoe are conceaied ; or, 
in lieu of grooving or channelling the sole, he drives the rivets at an angle, 
in place of vertically through the sole, as heretofore, so that, while the rivets 
still obtain a sufficient hold of the sole, their heads may come close up to the 
edge thereof. He drives the rivets somewhat below the surface of the sole, 
and then hides them by passing a hot iron round the edge of the sole, as is 
cummonly practised.— Not proceeded with. 

1903. R. A. Broomay, Fleet-street, London, ‘An improved warming-pan.” 
—A communication. —Dated lst August, 1863, 

This invention consists in constructing warming-pans for containing hot 
water, as hereafter described. The pan or reservoir for the hot water may 
be of copper, iron, zine, porcelain, or other suitable material. When made 
of it may be plain, tinned, or varnished, inside or outside, by painting 











It may be formed in one piece or in two pieces, united by soldering, riveting’ 
brazing, or otherwise. A socket or holder, for receiving the handle, is fixed 


1943. W. CuarK, Chancery-lane, London, “ Tap or stop-cock a a 
communication.— Dated 6th August, 1863. oe 





at back by soldering, brazing, or otherwise. To allow of the i 
of hot water, the inventor fits a screwed orifice or neck to the side of the 
n, and closes it by a screwed cap or stopper. In order to make the closing 
ermetic, he places an india-rubber washer or packing between the cap or 
stopper and the neck. When the pan is of porcelain, earthenware, glass, or 
similar material, the socket or holder and the neck may be formed in a piece 
with it, and the whole may be decorated by paint, varnish, ornamental 
designs in relief, or otherwise. By removing the handle the pan may be used 
as a fot warmer.—Not proceeded with. 
1997. T. BRADSHAW, Bolton, Lancashire, “‘ Appaiatus for giving metion to 
hobby-horses, flying and swinging-boats, dc.”"—Dated 1st August, 1863. 

This imvention consists in the novel employment and use of an engine 
driven by steam for actuating and giving motion to apparatus or machinery 
used for public amusement, such as ‘‘hobby-horses,” “ flying and swinging- 
boats ;” also in the improved method of applying the said steam engine to 
the apparatus, and which may be described a3 follows:—fhe main central 
pillar supporting the framework and “ horses” is constituted, at its founda- 
tion, of an ordinary vertical steam boiler: from the upper surface of this 
boiler a flue projects, forming the second or top portion of the supporting 
pillar, and arouud the periphery of which are secured broad flanges, for the 
purpose of supporting the rods or arms from which the horses are suspended 
or attached. These rods are connected together, and caused to bear upon 
the surface of the flue or central pillar, around which they revolve upon 
bowls or pulleys, one set of bowls bearing upon the before-mentioned flange 
in a vertical position, and the other set pressing and bearing upon the 
exterior surface of the pillar or flue. a revolving motion around such central 
pillar being given to the rods or arms supporting the “‘ horses” by means of 
a vertical shaft supplied with an adjus able compensating pinion, gearing into 
a wheel secured to and driving the rods bearing upon the ceairal pillar. 
This vertical rod, or driving shaft, obtains motion through the medium of 
bevel gearing in connection with a small engine fixed in a convenient position 
upon the said vertica! boiler, and by such a similar c»mbination of mechanism 
eg power may be applied to flying or swiuging-boats.—Not proceeded 
with. 

109. E. Sutton, Hackney, “‘ Fastenings for cigar cases, &c."’—Dated 1st 
August, 1863. 

This invention relates to clasp or catch fastenings for port ies, 
purses, and other articles which have a frame or other equivalent at the 
opening. On the one part of the frame is fixed the catch-piece or pieces, 
into which the bolt shoots. The patentee prefers to use two catch-pieces for 
each fastening, and they are set at a width apart to receive between them 
the sheath containing the bolts fixed on th opposite part of the frame. In 
this sheath he fixes two bolts on at either end, which are iuelined at their 
ends, and recede, on coming 'n contact with the catches, in the manner of 
the bolt of a catch lock. Within the sheath, and between these boits, he 
places one or m»re helical or other springs, which have a constant tendency 
to thrust the bolts outwards, and whieh cause the u to catch aod fasten the 
opening of the cigar-case or other article. On the sheath containing the 
bolts and springs he applies a piece, fitting somewhat closely to the sides of 
the sheath; it may be nearly of the same length in cross section, and it 
embraces three sides of a rectangle. In this cover-piece are fixed two pins, 
whica pass through the sheath piece, in which there are slots, allowing the 
cover-piece to rise or fall bodily, but io a limited degree on the sheath. 
These pins traverse the bolts, in which there are angular or inclined notches 
cut for their reception. The pressure of the springs on the bolts causes the 
cross pins, and with them the cover piece, to rise up at the same time as the 
bolts are shot out to effect the catch. When it is desired to open the article 
to which this fastening is applied, it is simply necessary to press on the 
cover-piece, which takes effect on the bolts by reason of the pins pressing on 
the inclined surfaces, causing the boits to be withdrawn from the catches or 
parts in which they hold. ‘Vhe cross pins also limit the motion of the bolts. 
Instead of two bolts, one ateither end, one bolt only may be used at one 
end of such fastening, but he prefers two, as it forms a firmer fastening. 
These fastenings may be placed altogether in the middle of the length of the 
frame, cr may extend nearly from end to end thereof. 

1911. J. E. Vanner, Coleman-street, London, “ Umbrellas and parasols."— 
Dated lst August, 1863. 

According to this invention the patentee introduces into the edge of such 
a description of umbrella or parasol favric, where the leisure has heretofore 
been produc-d, silk warps, in order thereby, ou the ore hand, to get addi- 
tional strength, aud, on the other, such a character of finish, that the ordi- 
nary leisure is dispeused with, and the use of a hem rendered unnecessary. 
In some cases, where silk warps are not used for these purposes at the part 
where the leisure has heretofore been produced, additional or different 
harness is employed to cause the edges of such fabric to be of a different 
“tie” to that which is employed in the production of the body of the fabric, 
by which, and by additional richness of the weavings at the edges, such 
strength and finish are obtained at the edges of fabrics as to admit of the 
making of an ordinary leisure, as well as the hemming at the edge being dis- 
pensed with when making up umbrella and parasol covers, without prejudice 
to the strength and finish of the edges of the covers of umbreilas and para- 
svis made of such fabrics. Lt is preferred in all cases to produce “ tobine ” 
or invisible borders, as heretofore, in the body of each fabric, whether silk 
be employed, as above descrived, or not. 

1921. G, Stavens, Clapham-road, London, “ Apparatus for effecting a 
requiar supply of air or aeryorm fluids for carious purposes." —Dated 
4th August, 1563. 

This invention cannot be described without reference to the drawings. 

1926. E. Pace, Queen-street, Cheapside, London, ‘* Machinery for cuttin 
splints for matches, and Jor collecting the sam:."—Dated 4th August, 
1863. 

This machinery consists of a series of circular cutters placed on a shaft, 
and separated from each other by distance pieces placed between every two 
cutters or otherwise, and of a bed composed of a gutta percha cylinder, or of 
several discs of gutta percha pressed together upon an axis or shaft, so as to 
form a solid roller, and made to revolve partly in water, whereby the surface 
of the bed is keptcoo!. The invention also ¢omprises a means of feeding 
the plates of wood tothe cutters and bed. The plates are piled up upon one 
another, and the inventor feeds in the lowest plate in the pile, by means of 
which he terms a shovel formed at back with a flange, and to which a recipro- 
cating motion is imparted from the engine or other power used to drive the 
cutters. At each strike of the shovel a plate is fed, and the shovel returns to 
carry forward another plate, and soon. After the splints are cut they are 
received upon an endiess bell set at an incline, and at right angles to the 
line in which the splints issue from the cutters; intermittent motion is com- 
muuicated to the bell, und the splints are delivered by it into a receiver.— 
Not proceeded with, 

1932. C. Sarton, Bristol, and T. Huu, Southampton, “ Evaporating and 
cooling.”—Dated 5th August, 1863. 

This iuvention consists in tne empioyment of water, the temperature of 
which the i 8 regulate and intain at any degree required, caused to 
circulate in a trough, the top of whici forms the bottom of the vessel con- 
taining the matter to be evaporated; in the employment in the vessel con- 
taining the matter to be acted on of an agitator or stirrer, which they prefer 
to be in the form of a wneel with paddies, made to travel to and fro in the 
vessel ; in covering such vessel, and in drawing off, throagh one or more 
apertures ia the cover, the vapours and gases evaporated from the matter 
uuder treatment.— Not proceeded with. 

1934 A. V. Newton, Chancery-lane, London, “* Producing stereotype plates.” 
—A communication.—Dated 5th August, 1863, 

In the improved process which forms vue tirst part of the present invention 
the moulding material used is soft paper, or dry pulp, of such a thickness as 
to produce a suitable matrix fora good casting. To obtain the mould a 
sheet of this dry paper, or paper pulp, of a soft or spongy character, is laid 
on the form of type to be copied, and upon the layer of paper a sheet of steel, 
brass, or other hard substance is placed, and the whale is passed between 
pressing rollers, or otherwise submitted to pressure, so as to obtain an in- 
taglio impression of the fourm of type A matrix is thus produced, and from 
it a stereotype plate is obtained by casting in much less time than by the pro- 
cess now used. Asa moditicatiou of the apparatus, asheet of india-rubber or 
**junction-rubber "—that is, hard and soft rubber combined—:nay ba em- 
ployed in place of the metal sheet above mentioned; or the rollers may be 
covered with this ** junction” or combined hard and soft rubber, so that 
the surface thereof shall be hard and yet elastic, and thereby cause the 
paper to take a sharp i wpression of the type. Tne secoud part vi the invea- 
tion relates to improved arrangements of mechanism fur shaving the back or 
unverside of sierestyp2 plates. The inveation cannot be fully described 
without reference to the drawings. 

1939. W. P. Hopason, Hylton, near Sunderiand, and J. V. WOoDIFIELD, 
Sunderland, * Manufacture of rivets.” —Dated 6th August, 1853. 

This invention canuet be desecivbed wiihout re ereuve tu the urawings. 








1940. J. Tenwick, Portsmouth, ** Self-acting valves and traps for sewers.” | r 
i f sie | of the old hardened tar, and at the same time freshens and renov 


—Dated 6th August, 1863. 

This invenuon cousists in employing a flvatine hollow ball, made of 
copper, india-rubber, or other suitabie material, which serves as a valve, and 
is free to act in a receptacie or chamber plaved at one side of, and cast along- 
side with, the trap. 
grating, dividing the trap from the said chamber. Towards the upper part 
of that chamber there is a flange, with a seating of vulcanised india-rubber 
or other suitable material. Wheu there is an upward pressure of water, 
such as during a tidal flow, the floating ball is forced against the seating, 
and the entry into the trap or sewer of the tidal water is thereby effectuaily 
prevented. When the tidal water recedes the ball falis from the seating, 
leaving the drain water to tow through and away. The floating vaive is thus 
entirely sel(-acting. 

1942, W. CLARK, Chancery-lane, London, “ Ovens.”—A communication.— 
Dated 6th August, 1863. 
This invention caunot be descrived without reference to the drawings. 





nto this chamber the drain water flows through a | A 
: | venient manner, and are then at ouce passed through the machit 


| the preparatory soaking required for tarred ropes, but, on the o 
| after passing through the machine the product from such untar 


This invention relates to an improved cock or tap, requiring neither key 
slugging bx, nor spring, working without friction, and entirely preventing 
the concussion produced by suddenly cutting off the escape of fluid under 
pressure in a pipe by a peculiar constraction.—Not proceeded with.} 

1944. G. E. CoaraGeat, Paris, “‘ Frames for umbrellasand parasols," — 
Dated 6th August, 1863. 

This inveztion consists iu cutting lengthwise thin bands or strips of steel 
in passing them through a drawing or shaping frame, and so imparting to them 
a double paratlel body, by preference round or tubular, united at the mid ile 
of their breadth in order to render the two longitudinal tubes firm or solid, 
1945. E. E. QUELLE, Bermondsey, ‘‘ Ink stands.”—Dated 6th August, 1863. 

The primary object of this inventiun is to protect the ink contained in the 
inkholder of the stand from dust, dirt, and the atmosphere, when the 
ink is not required for use, and this is effected through the agency of a 
pevholder or pencil being placed on or removed from the inkstand, as the 
case may be, and as hereafter described. The invention consists in fitting 
the inkholder proper, which may be made of porcelain, bronze, or othec 
suitable material, in a frame, or forming it in a piece therewith, having arms 
extending therefrom, each terminating in forks for the reception and support 
of a penholder or pencil. The inkholder is supported by pins or screws 
capable of adjustment passing through side frames connected to a base plate 
or stand at bottom, and united at top by a flat plate. The inkholder is 
formed with a lip by which the ink is poured in and taken out by tae pen. 
19146. J. KIRKHAM, Euston-road, London, ** Apparatus for generating heat 

Sor smelting and other purposes.”’—Dated 6th August, 1863. 

Tais inveutiun cannot be described without refereace to the drawings. 

1950. F. G. MULHOLLAND, Bsser-street, Strand, London, “ Pipe castings for 
gas, water,” &ce.—Dated Tth August, 1353. 

In performing this invention the inventor causes the pipes to be cast 
straight, and of uniform diameter throughout, the ordinary enlargement for 
joining being dispensed with, and a collar, ran loose into position over each 
junction, being substituted in lieu thereof. The pipes are tapered or halved 
into each other (in the thickness of the metal only) at either end, so that 
when laid each pipe overlaps its neighbour, and, in case of expansion or 
contraction, there is always ample room for play in the junction without 
reducing the diameter or strength of the pipe ends. Over each junction he 
passes a hollow collar, rimmed (singly or doubly) inside to retain an elastic 
composition in position where required, and through a cup, or orifice therein, 
he poars the compound in a fluid or a semi-fluid state. In preparing such 
composition he ordinarily and preferentially uscs tbe following materials in 
varying proportions to suit the climatic temperature of the countries or 
localities wherein pipe-laying works are to be executed :—For low tempera- 
tures: Vulcanised india-rubber, 60°0 parts; resin and tallow, 35°0 parts; 
snoddy or fluff, 35 parts; prepared phosphorus, 1°5 parts. For high 
temperatures : Vuleanised india-ruyber, 80°0 paris; resiu and tailow, 10°0 
parts; shoddy or fluff, 7°5 paris; prepired phosphorus, 2°5 parts. Or he 
introduces and uses other compounds or comp >sitions, having similar elastic 
and preservative properties. —Not proceeded with. 

1953. J. H. Jounson, Lincoli's-inn-fields, London, ** Apparatus for preventin 
sea-sickness,”'"—Dated 7th August, 1363. 

This invention relates to a peculiar construction and arranzement of 
apparatus to be fitted on board ship for the use of voyagers subject to sea- 
sickness, and consists in the employment of a supporting platform er 
cradle suspended by means of springs some distance above the deck to 
allow for the vertical movement of the ship, the springs allowing for the 
pitching of the ship without imparting motion to the suspended platform. 
These suspensory springs are secured to the masts or to special supports, 
Other springs, disposed horizontally, or nearly so, and attached to the sides 
of the platform and to the masts or other suitable fixed points, serve to 
prevent any oscillating motion of the platform during the rolling of the 
ship. Tie platform may either be suspended above the deck line, in which 
case a flight of steps and a gaugway, also supported by springs, are required 
to gain access to the platform, or the floor of the platform may be level 
with the deck, a well or cavity being made in the deck beneath the same to 
allow of vertical play. The,e suspended platforms may be roofed in or left 
open, and provided with seats, beds, and other conveniences for the 
voyagers. 

1954. R. A. BRooMAN, Fleet-sireet, London, * Cokz ovens.” —A communication. 
—Dated 7th August, 1863. 

This invention canuvot be described without reference to the drawings. 

1957. T. W. Gituop, Paddington, * Chessboards and chessnren.”—Dated 7th 
August, 1863. 

This invention consists in forming chessmen flat, and of considerable 
width as compared with their thickness, in order, on the one hand, that 
the flat sides which, when in use, are presented to the two players, shail 
offer broad and readily distinguishable outlines of the different men to the 
persons playing, while, on the other hand, such flat men will pack more 
closely than the chessmen heretofore male. In order that such chessmen 
may stand safely and securely on the square of a chessboard made suitable 
to receive them, each man is formed wich a projecting tongue at its foot of 
a proper form to enter freely into a slot or long hole made in each square 
of a chessboard. The projection on the foot or base of each man and the 
holes in the board are so formed that the two flat and widest sides of each 
man will, when the man is in its place on a square of the chessboard, of 
necessity be placed opposite the two players, and in this respect the chess- 
board and the men will differ from those heretofore made, where project- 
ing pins of a cylindrical form have been applied to the men, such pins being 
suitable to fit circular holes in the squares of the chessboard used with 
such men. In some cases, in order to hold the men more securely, the 
patentee places around each socket or hele iu the board a lip of valcanised 
india-rubber ; the india-rubbers has a hole in it corresponding with the 
socket, but somewhat smaller than the tongue of the chessman, so that it 
has to yield when this is introduced, and the tongue is notched at the root, 
so that the india-rubber, by springing back into the notch, may retain the 
tongue securely should the board be turned upside down, The chessboard 
is made to fold in two parts, which are hollow, so that, when folded, there 
is an enclosed space between the two parts, as is the case in respect to some 
chessboards as at present made, but for chessmen constructed as above 
described the space is only required to be equal to the thickness of two ot 
the flat chessmen when placed tat one on the other, and the interior of the 
board is divided by ridges to form cells for the flat chessmen. Whea the 
men are packed in the recesses, aud the two parts of the chessboard folded 
together, the board and men will occupy a comparatively small space. 

1958. E. Morgwoop, Stratford, Essex, ‘* Coating metals.”—Dated 7th August, 


The patentee claims, First, the arrangement of a rack or apparatus 
(working in contact with the melted coating metal) in combination with a 
flux, whereby he obtains the aivantages of such flux, and is also enabled 
readily to withdraw the pieces of metal (which have required a coating, or 
are in process of doing so) free from the said flux, turough which they 
passed before entering such coating metal, as described. Secondly, the 
arrangement of the withdrawing or finishing rollers, so that one or both of 
the pair, or their axles, or collars, or whee's, shall work ina slot, or shall 
press directly upon elastic or yielding matter, as described. And also the 
arrangement of the other piirs of rollers, surfaces, or forms (between 
which the sheets or pieces pass in the process of coating), 80 that they shall 
yield to pressure or have elastic movement, as described. Tuirdly, the 
apparatus or machinery whereby he is enabled to give a double clutch, or 
backward and forward, or up and down movement to the pieces undergoing 
the process of coating, or to withdraw them from the coating metal or flux, 
as described Fourtuly, the arranging of the withdrawing or finishing 
rollers, or forms and apparatus connected therewith, so as to give them the 
heat most desirable for them, as described, without overheating the coating 
metal or flux which is below or around these rollers or forms. — Fifthly, the 
apparatus, as described, for supplying the rollers or forms with fresh coating 
metal. Sixthly, the arrang t of hinery so that the sheets or pore 
of metal undergoing the process of coating pass between pairs of heatec 
rollers, forms, or surfaces, when entering, or almost immediately — 
entering, the flux or coating metal, as described, whereby he causes the a 
pieces to get rid of the flux (which clings tu them as they enter the = - 
metal) more quickly, or with more certainty, than they o herwise W ould 0. 
Seventhly, the apparatus whereby the space intervening between vad “4 
more baths of coating metal or flux is roofed or clothed in, as deseribed. 
Eighthly, the arrangemeat of a travelling rack or machine and apparatus 
in the bath of cleaning acid or vapour, as described. a: 
1960. N. JARVIL and W. MILLER, Glasgow, “ Manufacture of oakum."— 

Dated Sth August, 1863. E ld 

This invention has for its object the manufacture of oakum from ole 
ropes or cordage in a superior and economical manner. In carrying per} 
the invention, according to one modification—which is applicable to 0 4 
tarred ropes—the ropes, being opened or untwisted in any conv — 
manner, are soaked in tar, or a tarry solution, which facilitates the ame 
material. The yarns are then subjected to a machine (of the kind deceribed 
and represented in the drawings) which converts them into ms 
untwisting or separating the fibres. When the old ropes to be conver 


into oakum are white or untarred they are opened or untwisted inany Con- 
‘7 ne, without 


ther hand, 
red ropes 





requires treating with tar or tarry matter. ‘ 
1961. W. B. Rosins, Harborne, Stafford, ** Apparatus for extinguishing 

Jires." —Dated 8th August, 1863. ceatier 

This invention consists of the instrument or apparatus herein 

described, to be kept in houses and other buildings, and to be used in —_ 
guishing fire, or to subdue it or limit it until further aid can be ane we 
The instrument or apparatus consists of a strong flexible waterproo o 
or ptacle, by pref of @ pear shape, and of such a size that, when 
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filled with water, it can be moved about by a man of ordinary strength. 
The bag is provided at its mouth with a screw collar made of metal. Into 
this serew collar a stop cock or spring valve is screwed, and to the stop cock 
or valve a pipe or hose is affixed, the pipe or hose being provided with a 
metallic nozzle or jet. The stop cock or valve may be placed near the end 
of the hose, instead of at the neck of the bag or receptacle. The bag or 
receptacle is filled with water at its neck by the unscrewing of the stop cock 
or valve, and when filled the stop cock or valve, with the hose, are replaced. 
The instrument or apparatus is then ready for use, and may be put away, 
by preference, in an upper part of the house or building. In case of fire it 
may be brought as near as practicable to the spot where the fire is burning, 
and the hose directed to the fire. —Not proceeded with. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Frusnep Iron: Good Demand at First-class Houses: American 
Trade Keeping up: Prospects Favourable—Tur Lasovur Market 
Fram: Meeting of Millmen and Rollers: Their Associations: Help 
to Crewe—T ERMINATION OF BLAENAVON StaikeE—Pic Iron: Orders 
Sought after—IRONSTONE : Prices—Coat 'T'rave: Failing off in 
Export: Prices Declining—Ueavy Penatties ror INFRINGEMENT 
or Coumiery Rouies: A Chartermaster Imprisoned—Harpware 
Traves: Continued Quietude—Proposep New Ramway—Srack- 
cumBing : Clever Feat—Tue Hatt Enno Bomer Exprosion; 
Resumed Inquest: Further Evidence: Report of Mr. E. B. 
Marten. 

Certain leading ‘ makers of finished iron in South Staffordshire 
continue to receive a good supply of orders from both the home and 
also the American market. From the States the demand has im- 
proved since the prices have been a little steadier than heretofore; 
and a continuance of the present demand is confidently looked for 
from the same quarter. ‘here can be little doubt, however, that 
while A houses are well off for orders, there are others of less 
standing at which specifications would be welcomed for much more 
iron than is now being required from them. But these last-named 
firms are not generally disposed to give way to any marked extent 
in prices, uor is it likely that they will give way so long as the 
labour market remains so firm as at present. The tone of the lead- 
ing operatives at the finished ironworks may be gathered from the 
following paragraph:— 

, On Saturday last, a public mecting of millmen, shinglers, and 

rollers, was held at Bilston; John Hunt, of Smethwick, the chair- 

man of the association, presiding.‘ The chairman said that they 
were met together to stimulate each other in a righteous cause. If 
they were to succeed, every man must do his duty. Their motto 
was “justice.” Their society was a mighty leverage; in Shrop- 
shire, for instance, it had done much. Hitherto, the workmen had 
set no value upon their labour, They had allowed those persons 
who bought their labour to give what price they liked for it. 

They were now improving in this respect; but they would not 

concede that at present, the wages were too high. No member of 

the association could underbid another in the labour market, and it 
was for the members of the association to take care that a man who 
was not a member should not supply the place vacated by a member. 

‘The association rendered help wherever the signal of distress was 

hoisted. That signal had been hoisted at Crewe, to which place 

help had, in consequence, been sent. There was a great deal being 
said in certain quarters about the men having their day now, and the 
masters having theirs by and by, when “the screw would be put on.” 

But the association was not a mere theory; it was a practical 

realisation—it was a working machine, which the report of the 

executive secretary showed had been increasing month by month in 

the rapidity of its revolutions; and its enemies could not find a 

screw that could “stall” it—much less, stop it. In that machine 

all must form some part. If they could not be the beams, or 
piston rods, or other important parts, why then they must be “ cot- 
tering-down pins,” or the like-—One of the executive committee 
followed, and said that, through the existence of this association, 

the Shropshire men had been successful in getting a rise without a 

strike, and some of them had even got more than they asked for. 

But for the association iron would have been, before now, down 10s. 

aton. Masters, however, know that the men would not take lower 

wages than they were now being paid, and they were right. Tho 
men would rather work only four } a week at the rise than six 
days at a reduction. The executive secretary said that they had sent 
£140 to Crewe, although the Crewe men had no claim upon them. 

The Bilston auxiliary to the society numbered 180 men, and £15 

was received on the previous Saturday night, These men have a 

separate organisation from the puddlers, who are equally strong, 

but who believe that, as a rule, the millmen are overpaid. 

In reference to the Blaenavon strike a correspondent writes as 
follows:—“ The strike was brought te a ¢eonclusion through the 
untiring energies of Messrs. Perrins and Davis, the representatives 
of the Brierley-hill Executive Committee, on Saturday evening last, 
on terms honourable alike to masters and men. Had the companies 
received the first deputation sent down from the committee, and laid 
their propositions fairly before them, a strike of a month’s duration 
would have been avoided. The company’s terms put the workmen 
¢ aaa on a better footing than any similar body in South 

ales. 

The pig trade has not recovered from its flatness, and some vendors 
are getting anxious to sell. 

The qualities of ironstone known here as white ironstone and 
gubbin are to be had on favourable terms, at from 16s. to 17s., 
according to quality; but the quotations in open market in the 
general sales are higher. 

Ibe high price of coal here is interferiug with the demand out of 
the district; and this is occasioning prices to recede for certain 
descriptions in less thickly populated localities. Where, however, 
the pits are surrounded by works, or are near to the domestic 
markets, there is much activity at high rates. The lower priced 
districts are receiving moreattention, also from even buyers of house- 
hold samples. 

Somewhat heavy penalties have been imposed by the stipendiary 
Magistrate for South Staffordshire for infringements a: certain 
mluing regulations. One proprietor has been fined £30 and costs 
for having ‘an unlenced pit, and an engine without an indicator to 
tell the position of the skip in the shaft. A second has been mulcted 
rs a fine of £2u and costs for having no break on bis winding gear. 
ed ¢, Chestermacten, for having uo means on his rails on the pit 
roar preventa = from going down the pit, and thus occasion- 
; § the death of the bankman who fell with a skip into the shaft, 

vas been sent to prison for six weeks. 

Respecting the general trades of Birmingham and Wolverhamp- 
= Wwe have to report that they are—as, is not unfrequently the 
— the end of the quarter—a shade quieter; and we believe the 
aoa y Shopkeepers are only withholding their orders for the spring 
yn * until after Easter is turned. ‘The prospects of trade are 
neiieead to have somewhat improved of late, and this improve- 
— be marked if money should fall another one per ceut., 
— € Legociations on foreign matters should tend to prevent a 

inuance and spread of the warin Denmark. 

re. oe orders are more closely worked up, but there are 

plate a not sufficient to keep them on at full time. he tin- 

leomeen ers are doing a very fair amount of business; but the 

= 8 report business dull. _The ironfounders are all of them 

demand’ “re and for builders’ ironmongery there is an increasing 

consequen he iron wire-drawers report business slack, chiefly in 
ree ce of the high price of iron. 

ona see — been started by the proprietors of the Birmingham 

modation in = Canal Company to extend the local railway accom- 

make e line ne nsighboushoed of Birmingham. It is proposed to 
cnster Wie —y e North- Western station, in New-street, to the 

Canal to Sell arf, thence alongside the Worcester and Birmingham 

by enoth ely Oak, and from that point either to Kiog’s Norton, or 

Hailwa er py to Northfield, in either case, joining the Midland 

¥- Jtis further proposed, by a branch of the new line— 


to 





starting from Harborne—to connect Stourbridge with Birmingham 
by a direct route, and thus to open up the Worcestershire coal-field, 
from which that town is now practically shut out. Another advan- 
tage claimed on behalf of the project is that, by lessening, by four 
or five miles, the railway route between Northfield and Birming- 
ham, it will afford considerable facilities to goods traffic passing over 
the Midland line, aud will also bring this traffic to a central and 
convenient station at the Worcester Wharf, instead of, as at present, 
depositing it at Lawley-street. Besides thus benefitting the public 
by an extension of railway accommodation the projectors hope, 
also, to render the Worcester Canal property remunerative to the 
shareholders, by utilising the land belonging to the Canal Com- 
= especially that portion of it lying at the Worcester 
arf. 


During the last two or three week Mr. George Frith, the well- 
known “steeple climber” of Coventry, has been occupying himself 
with a perilous piece of work at the Soap Works of Mr. Adkins, of 
Soho, Birmingham. It seems that a very high chimney there bas 
been for some time past in an unsafe condition, and that the pro- 
prietor fearing that it might fall, engaged Mr. Frith to remove some 
fifty feet of brickwork from the top of it. To the great gratification 
of some hundreds of spectators daily, this feat has been accomplished 
without the aid of scaffolding or ladders. By the simple expedient 
of flying a kite, Mr. Frith passed a rope over the top of the shaft, 
and, after fixing his gear, climbed up it, drove in his foot staples, and 
removed the brickwork brick by brick, until his work was completed. 
On the face of it the feat was a perilous one, and in the opinion of 
competent judges of such matters it was more than ordinarily so. 

The second adjourned inquest on the bodies of the twelve men 
who were killed by the explosion at Hall End was held on Tuesday 
at West Bromwich, before the district coroner. Mr. T. Bolton, of 
Wolverhampton, attended on behalf of Messrs. Johnson, and Mr. 
Jackson, of West Brormwich, on the part of the engineer, Bagnall. 
—Joel Cashmore deposed that he was going by the works on the 
29th of February, the day before the explosion, and he was called 
in by the engineer's brother, James Bagnall, who asked if he would 
work an hour for him. He did so, and worked until 9 o’clock. He 
worked the engine at about 261b. pressure to the inch. He had 
worked for Mr. Johnson, and had had charge of the boiler that ex- 
ploded. It was in a very bad state, as the bottom plates were very 
thin. He told Mr. Johnson about it, but it was not repaired. He 
left Mr. Johnson in consequence, as he did not think it safe. The 
boiler leaked, and used to put out the fire. He left in 1857. Hedid 
not see any fault in the boiler the night before the explosion. Before 
he left he filled it with water, so that it would go for six 
hours. There were two check valves upon the boiler. There was 
a steam clack upon the boiler, but no safety valve. One 
safety valve did for the five boilers. He thought that the explo- 
sion was the fault of weak plates. The boiler was cleaned out every 
fortnight. It used sometimes to be so very hot that they were 
obliged to run out for breath. They frequently tried the plates with 
a hammer, and he generally found them in a bad state. That was 
seven years ago.—Richard Woodhall, puddler, deposed that he had 
been in the employ of Mr. Johnson, jun., for 17 years. He knew 
the boiler in question, and always thought it safe during the last nine 
years. He was at the works when the explosion took place, He saw 
William Bagnall, the engineer, about six o’clock on the morning of 
the explosion, and he then appeared to be quite sober. — By 
Mr. Bolton: He had seen the boiler repaired, but he did not 
recollect when. Nine years ago there was a new bottom put in.— 
David Truby deposed that he was a boilermaker, living at West 
Bromwich. He examined the boiler the Sunday before the explo- 
sion. He did not see any leakage, nor any sign of unsoundness. 
He put a new “‘tippet” plate in the bottom of the boiler, nine years 
ago. By Mr. Jackson: He examined the boiler merely by looking 
at it. There was a great deal of scurf in it. He had not repaired it 
since nine years ago. He believed that another boiiermaker re- 
paired the boiler nine months ago. He could not say what was the 
cause of the explosion.—Joseph Ellis, boilermaker, West Bromwich, 
deposed that he put two new plates in the top of the boiler in 
November last. He was employed to do any repairs that he might 
think necessary. He examined the boiler thoroughly, and he tested 
it with a hammer; but he did not discover any defect in it. He 
examined the flues, the neck of the furnace, the bottom as far as he 
could, and he also examined the “ tippet” plate as far as he could 
inside the boiler, but found no defects. He had done no repairs 
to it since November last.—By Mr. Jackson: He had not examined 
the bviler since the explosion.—William Granger, boilermaker, 
West Bromwich, deposed that he had repaired the exploded boiler 
in October, 1861, he then put a new blow pipe on, Since then, in 
the same year, he had put new rivets in where the boiler acted 
against the furnaces. He saw there was a thin plate at the side of 
the boiler, under the feed pipe in the brickwork. He took the size 
of the plates, but there was not time to put them in at that time, 
and since then, the work had been taken from him and given 
to some one else, and the new plates had never been put in.— 
By Mr. Jackson:—He told the engineer that a new plate was 
wanted, but he did not tell Mr. Johnson. He thought that the 
explosion took place in consequence of the boiler being dry. The 
explosion took place where the thin plate was. George Grice, mill- 
furnace man, deposed that he was at the works when the explosion 
took place. He was about thirty yards from the boiler. He rung 
the bell for the engineer to take the steam off, and throw the crab on 
before the explosion. Bagnall went on to the top of the mill 
boiler and shut the valve of the mill boiler; and then the explosion 
took place. By his shutting the valve, he stopped the water from 
going into the boiler that exploded. He had seen Bagnall stop the 
valve many times before. He did not know whether the boiler was 
short of water. He never heard before, that the boiler was unsafe. 
He never saw William Bagnall drunk when on duty. George Ford, 
boiler maker in the empioy of Mr. Granger, deposed that he 
mended Mr. Johnson's boiler in the latter part of 1861. He pointed 
out a weak place in the boiler to Wiiliam onl, who told him he 
had better take it out. He did not doso, because Mr. Wm. Johnson, 
when he came, told him not to do so, as they were very busy, and 
he must do it some other time. When he left it at that time he did 
not consider it safe. Thomas Taylor deposed that he was a boiler 
maker and worked for Mr. Granger. He went to repair the boiler 
in question with George Ford, There was a weak place in the 
boiler which he pointed out to William Bagnall. It was 
so thin that he could have knocked a hole in it with 
a hammer. It was also shown to Mr. Johnson, but he 
told him not to mend it now, as they were busy, but it was to be 
done at a future time. When the boiler exploded the thin part was 
blown out. If the new plate had been put in he did not think the 
explosion would have occurred.—William Bagnall, the engineer 
in question, was cautioned by the coroner, and then deposed that he 
had been with Mr. Johnson for the last twelve years. He knew the 
boiler in question well. He went to work about half-past nine 
o'clock on the evening of the day before the explosion. ‘They were 
not at work then, and they did not again work until a quarter to six 
the next day. The explosion took place at about half-past two. 
He was working at about 32in. pressure to the square inch at the 
time of the explosion. The boiler was repaired in 1861 by Granger. It 
was very thin then, and wanted twoor three new platesin. The plates 
were not put in, although he pointed it out to Mr. Wm. Johnson. 
Mr. Johnson told the engineers to put off mending it uutil another 
time, as they were very busy. The new plates were never put in up 
to the time of the accident. He had never thought it safe to work 

at the boiler since. He had mentioned it several times to Mr. John- 
son about the unsafe state. The boiler exploded at the weak plates. 
He was quite sober all the day of the explosion, He never “ gagged” 
the whistle. He had been on the top of the boiler just before the 
accident. Hedid not turn the valve off the mill boiler, so as to turn 
the water into the boiler that exploded. There was alout 5ft. of water 
in the boiler at the time of the explosion. He used to clean it out 
every fortnight. There was a great deal of scurf in the boiler on 
the Sunday before the explosion, when he cleaned it out. He used 
to examine the plates by sounding them with a hammer. He had 
filled the boiler about eleven o’clock on the night previous to the 





explosion. Just before the explosion one of the workmen signalled 
for him to slacken speed. He did so, and the explosion followed 
almost immediately. He did not turn the valve of the mill boiler, 
and so cause the water to flow into the exploded boiler, In his 
opinion the explosion was owing to the thinness of the plates, and 
the water leaking out into the fire, and rapidly generating steam. 
—Mr. Thomas Johnson, jun., the proprietor of the works, after 
being cautioned, deposed that he had never employed James 
nall nor Joel Cashmore. They were employed by William Bagnall. 
Bagnall had never made any complaints to him that had not been 
attended to. He was not aware that the plates were thin, or that 
the boiler was in a dangerous condition. He had never seen Bag- 
nall drunk when on duty. The damage done to the ma- 
chinery by the explosion was about £1,000, and there would be 
a loss of about £4,000 by the loss of time. Bagnall had unlimited 
power to order any repairs to be done that he might think neces- 
sary. His two sons had had the management of the works in 
their hands chiefly during the last eighteen months, as he bad other 
works. In his opinion the explosion occurred owing to the water 
having been allowed to get low in this ey yd boiler on the night 
of the accident. When the boiler was hot the buoys would get a 
and disarranged, and then the steam whistle would be prevented 
from giving the alarm. Since the explosion William and James 
Bagnall have left his employ.—William Edmund Johnson, son of 
the last witness, after being cautioned, deposed that he knew the 
boiler in question. He denied that his attention was called in the 
year 1861 to a thin plate in the boiler, either by Bagnall or anyone 
else. He never, to his recollection, said to either Bagnall, Granger, 
Ford, or Taylor, on their telling him that one of the plates was so 
thio that it ought to be changed for a new one, saying to them in reply 
that it must be left alone at presont as they were busy. Bagnall had 
never called his attention to the boiler being in an unsafe condition. 
The boilers were cleaned out fortnightly.—Thomas Johnson, 
brother to the last witness, deposed that he never gave any orders 
at the Hall End Works. He never heard any complaints as to the 
boiler being unsafe—Mr. Edward Bindon Marten, Inspector to the 
Midland Boiler Association, of Stourbridge, who had been instructed 
to report on the explosion to the coroner, had made the following 
report (accompanied with a sketch, a model, and photographs), 
which was read at this point:—TI have the honour to report that, in 
accordance with your instructions, I have examined the boiler 
which exploded at Hall End Ironworks, Church-lane, near West 
Bromwich, on Tuesday, March Ist, 1864. The general sketch 
shows the position of the works and the boiler before, aud of the 
fragments after, the explosion, The construction aud setting 
of the boiler will be better understood from the accom- 
pying model, which also shows the rent and the pieces 
lown out; and the attached photographs give a good view 
of the effect of the explosion. The boiler was of the kind com- 
monly called three-furnace upright. The outer shell was a cylin- 
der with rounded top and bottom, 17ft. 4in. high, and 9ft. Gin. 
diameter, made of plates of full Zin. in thickness, The centre tube 
was 8ft. Giu. high, 3ft. Gin. in diameter, and ,;in. plates, with 
properly domed crown plate. The centre tube and the shell were 
2ft. 2in. diameter. The iron and workmanship were of fair quality. 
The boiler has been frequently repaired, and sometimes with plates 
a little thinner than the originals. There were several patches and 
cracks on the edges of plates opposite furnace necks temporarily 
repaired by large-headed rivets, which may stop leaking but do not 
restore the strength of the plate. The bottom has, at some time, 
been shortened about 2ft., making it much more dish-sha 
than at first. But these repairs do not appear to have had anything 
to do with the explosion. The boiler stood, as is usual in this 
class, in a brick casiug, having a space round it of about 18in., 
which was divided by partition walls between the boiler and brick- 
casing into three equal parts, into each of which was conducted the 
waste heat from one puddling furnace. ‘The flames from each 
furnace played over one-third of the shell, and then went through 
the side tubes and united in the centre or down tube, from which 
an underground culvert led to the chimney. The boiler was set 
upon brickwork, without a cast iron ring, and the bottom was 
nearly level with the furnace necks, instead of being two or three 
feet above them, so as to prevent the cinder, or the first dash of 
the flame, from coming in direct contact with the plates. It was 
said that there were small walls in front of the necks for this 
purpose, but they can seldom be made to stand the intense heat 
long. The mountings consisted of a steam valve, with a safety- 
valve on a branch pipe from the same box; a float to tell the height 
of the water, and another with an alarm whistle, a feed-cock, and a 
blow-cock. All were in working order. The boiler was tolerably 
clear inside, although there was thick scurf, or hardened mud, round 
the angle-iron of the tubes; but there was nothing to indicate 
shortness of water or overheating of the plates. ‘The usual working 
pressure was said to be about 25 lb. to 30 1b. on the square inch, 
which the boiler, when in a sound condition, was well-calculated 
to bear. The safety-valve was blown away, but it measured 4}in. 
opening; and if the weight shown to me was the only one, and 
placed on the lever where pointed out, the pressure must have been 
36 Ib. on this valve per square inch. At the time of the explosion, 
however, the steam stop-val ve was open, and five other safety-valves, 
some of which were loaded to 30 Ib., were upon the conuected steam 
pipes. ‘The explosion commenced at the junction of the ag 
seam joining two smaller fragments with ths tippet-plate. The first 
rent was on the side of the shell opposite to the direction in which 
the boiler and fragments were thrown. The re-action from the rush 
of water and steam threw the boiler upwards and back wards, and it 
dropped first on the rounded top, which it dented ia and injured, 
and then fell back to the position in which it was found, the two 
fragments being nearly separated from the shell by the first explo- 
sion, and adhering only by the longitudinal seam, were whirled 
completely off by the rapid turning over of the boiler, and were thus 
thrown in the same direction as the boiler. The edges of the frac- 
ture show that the plates where the first rent took place were re- 
duced to one-sixteenth of an inch in thickness for a considerable 
distance. There had been long-continued leaking of the seains, and 
the water, in flowing down, had eaten a channel near the line of 
rivets almost through the plate. ‘This leaking of the seams was 
most likely set up by the boiler at some time being over-heated, or, 
from the common, but very bad practice, of emptying the boiler for 
cleaning before the furnaces were sufficiently cooled. The tippet- 
plate was also much corroded by the leaking from above, and 
rhaps also from the joints of the blow pipe, and the action was 
hastened by the water being held against the plate by the brick- 
seating. There are other places in the shell besides those torn 
asunder, where the plates are channelled by corrosion from contin- 
uous leaking. ‘his corrosion must have existed for some time, as 
there has been a patch on the inside put on since the plates have 
been thinned. The cause of the explosion was, without doubt, that 
the extensive corrosion had rendered the boiler too weak to bear the 
pressure to which it was exposed. It must have worked in a very 
dangerous state for some time past, and the finishing strain may 
have been given by some slight increase of pressure just at the time 
which it isnow quite impossible to prove; but it is needless to 
suppose that the pressure was much more than usual to account for 
the explosion. 1 would remark that there was nothing on the 
isside of the boiler to indicate dangerous corrosion ; but a proper 
inspection of the outside of the shell, as seen in the flues, would 
have revealed it to anyone accustomed to the inspection of boilers, 
as some of the most faulty places were not hidden by the brick- 
work. Of course the corrosion, which is so easily seen and measured, 
would not be so clearly discerned in the unbroken plate in the dark 
flue where day-light is quite excluded ; and even when such faults 
are seen the extent of the danger is not half appreciated by the 
ordinary class of engine-tenters, who can be with difficulty persuaded 
there is danger unless there is visible breaking.—Mr. E. T. Wr ht, 
engineer, proprietor of the well-known Goscote Works, near Wall- 
sall, concurred with the views formed by Mr. Marten. He had 
examined the boiler in the interest of Mr. Jobnson.—This was 
the whole of the evidence; and the coroner deferred his summing 
up until the following Thursday (yesterday) at six in the evening. 
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COUNTIES. 


(From our own Correspondent.) 

Liverroot: Mersey Docks and Harbour Board; Liverpool Water 
Supply: Iron Shipbuilding on the Mersey—Soctai Science Asso 
CIATION: Approuching Meeting at York—Encuosure or LAND oN 
tue Essex Coast—THe State or Lancasnirne: Decided Subsi- 
dence of the Distress—NontHexn Topics: Appointment of a Surveyor 
and Borough Engineer at Newcastle: North British Friendly Society 
of tronfounders—Yorksnike Marrers: Halifax, Huddersfield, 
and Keighley Railway: The South Yorkshire Coal Trade—Ratway 
Communication Between Norta Lancasnire AND Yorksuire— 
Tue Mersey Docks anp Harsour Boarp anp THE Steam Trape 
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To commence, as usual, with Liverpool, we may note that, at the 

last sitting of the Mersey Docks and Harbour Board, a letter was 

read from Mr. Heury it. Grayson, secretary to the Shipbuilders’ 

Association, requesting that appliances should be provided for re- 

pairing iron ships at the new graving dock, and areply was directed 

to be made to the effect that the Association could have an interview 
with the committee if they had any additional information to supply 
on the subject At the last sitting of the Liverpool water committee, 

Mr. Duncan, the engineer, reported that the mean rainfall for the 

fortnight ending the 8th instant had been 24in. The reservoirs may 

all be considered full, as a considerable quantity of water had to be 
passed to waste during the floods in the early part of the week. At the 

Roddlesworth Works, the embankment is up to within au average of 

4ft. under top bank. The masonry of the weir is all but 

finished, and the shingling of the up-stream face of the embankment 
has been completed ready for the reception of the pitching of the 
upper 15ft. of its height’ ‘The rough weather and frost have re- 
tarded the puddling, which had to be suspended for some time. At 

Dudlow-lane the engine approaches completion. The arching and 

pillars in the reservoir have been restored, and the concreting of the 

baunches is in progress. At Woolton-hill all is now ready for the 
covering arches. ‘The chairman stated that the deficiency, after 

aying the whole of the interest due to the Ist January, amounted 
to £5,600 for the last financial year. A member of the committe 
having drawn attention to the recent fearful calamity at Sheflield, 
the engineer said he had within the last few days visited the water- 
works at Rivington, and he could state that they were in good 
condition. He had seen the whole of the embankments except one. 

The other works were drawing to a completion, and he expected 

they should “top out” in Jess than a month. He should leave 

Liverpool that evening for London, and on his way back he in- 

tended staying at Sheffield, for the purpose of getting all the informa- 

tion he could with respect to the inundation, as one often learnt 
more by failures than successes. Iron shipbuilding industry ou the 

Mersey appears to be assuming more and more activity. Messis. 

Laird are rapidly bringing to a completion the iron-clad 

frigate Agincourt. Messrs. Jones, Quiggiu, aud Co., on the Liver- 

pool side, have seven large iron and steel vessels in course of 
construction ; and one of them, the keel of which has been recently 
laid, will be an iron screw steamer, of 3,650 tons register. She wiil 
measure upwards of 400ft. in length, will be divided into seven 
water-tight compartments, and is intended for the Australian trade. 

This is the largest ship yet built on the Mersey. In Messrs. Hol- 

derness and Chilton’s yard adjoining, five large vessels are being 

constructed on Jordan's patent. Messrs. W. C. Miller and Co., 

Messrs. Vernon and Co., Messrs. Evaus and Co., Messrs. Hart and 

Sinnott, and Messrs. Potter and Co., have all several vessels in 

course of construction. In the aggregate, there are now twenty- 

eight vessels on the stocks, representing 28,000 tons. On Saturday 

a uew steel paddle steamer, called the Badger, underwent a trial trip 

on the Mersey and outside the port, and her speed averaged about 

fifteen to sixteen knots an hour. ‘This vessel will leave Liverpool, 
in a few days, for a Confederate port, probably Wilmington. On 

Monday another vessel, a sister ship to the Badger, underwent a 

trial trip, and averaged about fifteen knots an hour. The name of 

this second steamer is Let Her B. In a few days a third vessel, 
built on the same principle as the two vessels above-named, and 
called the Fox, will likewise undergo a trial trip previous to 
running the blockade. Another steel steamer is fast approaching 
completion. The name of this vessel will be Let Her Rip. Messrs. 

Frazer, Trenholm, and Co, of Liverpool, Confederate agents, have 

an interest in all these steel steamers. 

The Social Science Association has decided to hold its next 
annual congress at York. Ata meeting, held to make the necessary 

reliminary arrangements, the Archbishop of York moved a reso- 
ution, expressive of the satisfaction of the district, and giving a 
pledge that the citizens would use their best exertions to ensure to 
the society a hearty welcome, and promots the success of the meet- 
ing by every means in its power. Mr. W. D. Husband observed 
that this would be the first time the association would have met in a 
purely agricultural district, and it would be felt that a new field was 
open for the energies of the association ; and, therefore, the York 
meeting would be stamped with great importance. A numerous 
committee was appointed to carry out the necessary arrangements. 
Mr. Hastings, the secretary of the association, stated that the asso- 
ciation had not had brought under its notice the condition of the 
agricultural population. It was a point which weighed very 
greatly with the Council of the society that the next meeting should 
take place in the capital of the largest county in England, so as to 
have the opportunity of bringing together those who take an interest 
in the physical, moral, and educational condition of the agricultural 
population. The approaching congress, therefore, would, in a great 
measure, be novel in its character, and also be one of the most useful 
description. 

An interesting operation is now being prosecuted on the Essex 
coast line, works being in active progress in the district of Bradwell 
for carrying out, at least, a part of the plan of the Estuary Company, 
for shutting out the water from the waste of what are called the 
siltings, converting a tract of them into solid land, and thus adding 
two or three good farms to the hundred and the county. hs 
works, which are under the direction of the Messrs. Beadel, as sur- 
veyors, consist of the skilful carrying out of the sea-wall for the 
protection of the portions of the siltings sought to be reclaimed, and 
running in a direction up to St. Peters-on-the-Walls-—a spot of 
more than ordinary interest, as at this point, itis said, stood the cit 
of Ithancoster, in which Christian churches were first establishec 
but which was destroyed and buried by the force of the sea. Man 
has now come forward to recover the lost ground, and is apparently 
doing so with every promise of success. he land recovered by this 
first operation will be from 1,000 to 1,500 acres, adding to this extent 
to the mainland of excess—but the works will probably be after- 
wards carried much further; and the cost of reclamation and 
bringing into cultivation, we understand, will be about £15 an acre. 
Those who know the locality, aud the character of reclaimed tracts 
of this kind, are aware that the land will be worth double that 
sum. 

The proceedings of the Central Relief Committee, at Mancheste r, 
on Monday, presented some cheering features. The available 
balance still at the bankers was stated to be £143,104; and, in the 
fortnight ending March 12th, the number of persons parochially 
relieved presented a decrease of 6,739. There were still, however, 
154,18) persons receiving relief in the twenty-seven unions under 
Mr. Farnall's superintendence, as compared with 48,198 in the cor- 
responding week of 1861, when affairs were in a normal condition. 
It may be fairly hop: d, however, that we have seen the worst phases 
of the “ distress in Lancashire.” 

As regards northern topics we may note that the Newcastle town 
council, at its last sitting, proceeded to the appointment of a 
Sasteaceles grates pttcteed tenet ne ee 

presented themselves as candidates for the 
office :—Mr. ‘Thomas D. Bury, 45, architect to the Corporation, and 





engineer to the Board of Health, Norwich; Mr. Thomas A. Britton, 
31, architect and surveyor under the Metropolitan Board of Works, 
Spring-gardens, London; Mr. John Fulton, 46, town surveyor, 
Dundee ; Mr. John Lamb, 34, architect, engineer, and surveyor, 
Gateshead (for eight years town surveyor, Gateshead); Mr. Edward 
N. Macdougall, 38, Sicsenb Survevor, Rochdale; Mr. E. L. Ste- 
phens, 46, engineer and surveyor to the Corporation of Leicester ; 
and Mr. George Ridley, 56, engineer and surveyor, London. After 
some discussion the votes were taken for the various candidates pro- 
posed, with the following result :—Parsons, 14; Lamb, 11; Fulton, 
12; Britton, 8; Stephens, 3. None of the candidates having an 
absolute majority, a poll was again taken for the three having the 
greatest number of votes, the result being that Mr. Parsons received 
17, Mr, Lamb 16, and Mr. Fulton 15 votes. Finally the votes were 
taken for Messrs. Lamb and Parsons; and Mr. Lamb having 
received 26 votes, while 22 were recorded for Mr. Parsons, the 
former was declared to be elected. An organisation has been 
formed, under the title of the North British Friendly Society of 
Ironfounders. More than fifty members have already been enrolled. 
The object of the society is, if possible, to draw all the foundry- 
men in the north together, into one united society, to procure the 
advance of the rate of wages so far as is consistent with the state of 
trade; to protect its members against any attempts that may be 
made unnecessarily to reduce the wages, or to increase the hours 
of labour unjustly, or impose an unreasonable amount of work, or 
introduce a superfluous number of boys, or by any other meaus op- 
press them. 

We may group together one or two Yorkshire items. It appears 
that after a five days’ inquiry, the Halifax, Huddersfield, and 
Keighley railway billhas been thrown out by the Parliamentary Com- 
mittee, the scheme aimed at placing the above towns in communica- 
tion with each other by one line of railway. The scheme met with 
opposition from the Lancashire and Yorkshire Railway Company, 
and from the Bradford corporation. The latter had fears that the 
new line would interfere with certain springs which supply Brad- 
ford with water. ‘lhe association of South Yorkshire coal masters 
having agreed, in consequence of the demand of the miners of the 
Oaks and High Royd Collieries for an increase of 10 per cent. on 
their wages, to set their collieries down, notice was given to their 
men toleave. That notice expired on Saturday, so that at present 
there are upwards of 3,700 men walking about, depending in a great 
measure for support on the Miner’s Union. From the attitude of 
both parties, there can be little doubt that the struggle will be a 
severe one. Seeing that upwards of £20,000 is paid weekly in 
wages, the lock-out, if it continues for any length of time, cannot 
but cause great injury to trade, as well as much privation and 
misery. 

‘An effort is being made to develop a new railway route between 
North Lancashire and Yorkshire. The Fleetwood, Preston, and 
West Riding Railway Company are making preliminary arrange- 
ments for the extension of their line into Yorkshire and to the east 
coast. Several years ago the company obtained powers to construct 
a railway from their present line at Grimsargh, near Preston, to 
the Blackburn and Clitheroe section of the Lancashire and York- 
shire Railway, near Clitheroe, and also running powers over the 
Clitheroe line ; but this scheme was never carried out. Next session 
they intend to apply for powers for the construction of a line from 
Grimsargh to Mitton, about half a mile above Whalley: and there 
they will join the Lancashire and Yorkshire line and run on to 
Chatburn. The Lancashire and Yorkshire Railway terminates 
there; but the directors of the Fleetwood, Preston, and West Riding 
Railway propose to construct a liue from Chatburn to Elslack, near 
Skipton, on the Midland line. They will thus have twenty miles 
of railway to make, which, it is expected, will cost something like 
£10,000 a mile. The landowners on the route are, generally, in 
favour of the scheme, and are, it is said, willing to lend considerable 
assistance, The new line will connect Preston, with its northern 
and western lines, with the east coast of England by a new route, 
From Preston, and the places contiguous; it will be seven miles 
shorter to Leeds, and three or four to Bradford, than by any exist~ 
ing railway. The new line, until it gets to Mitton, will pass 
Ribchester, Stonyhurst, across the Ribble, and to the junction of the 
Lancashire and Yorkshire Railway. ‘Then, it goes on to Chatburn, 
and afterwards on the south side of the Ribble to Elslack, where a 
connection will be formed with the Midland Railway. 

A sturdy struggle appears to be impending between the Mersey 
Docks and Harbour Board and the local steam interest, The 
Liverpool Albion says:—“ It is to be regretted that the Mersey 
Docks and Harbour Board and the steam trade are at variance, and 
that an expensive Parliamentary contest between them should 
appear inevitable. ‘The board have much to contend against amid 
the conflicting interests with which they are beset; but the 
members, no doubt, adopt the policy which they consider most 
advantageous for the port. Our sympatiies, as we have said in 
previous articles, are with the steam trade as regards giving it great 
facilities, Steamships are multiplying daily ; and, in the course of 
a few years, most of the shipping trade, except with distant 
ports, will be carried on by means of steam. It is very lament 
able, and exceedingly injurious to the welfare of Liverpool, that 
we should be so constantly litigating in Parliament, thereby 
throwing into the hands of Government that power of centralisa- 
tion for which placeholders are always striving Probably there 
are shortcomings on both sides; and certainly, in the past week, 
we have had an example of indiscretion on the part of an influential 
steamship owner which is scarcely likely to bring about a more 
satisfactory state of matters. We allude to the letter addressed by 
Mr. David MaclIver to the board. Messrs. MacIver, as the repre- 
seutatives of the largest steamship company in the world, and who 
contribute greatly to the dock revenues, deserve much considera- 
tion from the board. Unfortunately, however, there is constant 
bickering going on between them. The other day Mr. David 
Macl ver, evidently without giving the matter sufficient considera- 
tion, issued written instructions to the servants of the board; and 
when making the proposal on the part of his firm to gaurantee 
that the berths appropriated to the Cunard Company should yield 
10 per cent. more than the foreign and coasting sailing trade, 
declared that he had done so. The board very naturally took 
offence; and when Mr. David Maclver, on Thursday last, tendered 
an apolozy, and subsequently nullified it by a justitication, and, at 
the same time, repeated his former offer, the board were of opinion 
that he had put himself out of court, and declined, with much 
petulance, to consider his proposal. We cannot but think that, if 
Mr. David Maclver had pressed his offer independently, and upon 
its merits, it would have received the consideration its importance 
required, and that its ventilation would have been advantageous to 
all the important interests concerned. We cannot but think that a 
more conciliatory spirit on both sides would tend to bring about an 
amicable settlement, without the necessity of squandering money on 
Parliamentary litigation.” 

In the Barnsley district the iron trade continues in a satisfactory 
position. 

Weturnto Scotland. Mr. J. Cleland Burns, partner inthe well-known 
firm of Messrs. G. and J. Burns, stated to a Parliamentary committee 
the other day that his firm had already spent £4,000 in opposing the 
granting of steamboat powers to railway companies. There were, 
he added, six bills before Parliament this year soliciting powers to 
run steamers to no less than thirty ports in Europe. ‘The dividend 
on the ordinary stock of the Scottish Central Railway Company is 


| 





at the rate of 6{ per cent per annum. The prespects of the less | 


favoured North British Railway appear to be improving. The 


traflic of the past half-year has yielded an average weekly increase | 


of gross revenue amounting to £993 on the same mileage as the 
corresponding period in 1862-3, except 2} miles of mineral line in 
the west of Fife. The working expenses, apart from interest and 


other fixed burdens, have been £155,632 12s. 1ud., as compared with | 
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district between Edingurgh and Queensferry, and also to the mineral 
fields adjacent to the Monklands and Slamannan Railways, at th 
same time that it affords a through communication between the 
North British system (and hence between the East Coast Railways) 
and Glasgow. At Hamilton on Friday, before Sheriff Veitch 
Charles Black, lately an engine keeper at or near Brakenknowe in 
the parish of Shotts, was brought up on a libel, at the instance of 
Mr. James Alston Dykes. The charge set forth in the libel was 
that, in culpable neglect of his duty, on 14th Janvarv last, he set 
the engine and winding shaft in motion of No. 9 pit, Greenhill the 
property of Mr. Robert Young, coalmaster, without the said windin 
shaft being retained in gear, by the key or gib, which he culpable 
neglected to put in its place at the end of the plumber block, and in 
consequence John Carnegie, a worker, was bereaved of his life and 
another workman, named William Penman, had his right arm 
fractured. The case was, of course, one of importance to the colliery 
interest. The jury, after deliberation, found the prisoner guilty of 
culpable neglect of duty, but recommended him to the utmost 
leniency of the Court, in respect of his good character and the 
peculiar circumstances of the case. He was sentenced to one 
month’s imprisonment The tug-steamer Conqueror, which 
belonged to the Clyde Shipping Company, has now been 
sold to a firm in Naples, where she will be employed carry- 
ing passengers between that port and Ischia “The Con- 
queror was one of the finest and largest tug-boats on the 
Clyde, and steamed very fast. This is the second sale effected 
within the past few days amongst this company’s tug-boats 
We announced recently that a Scotch contractor was about rn 
proceed with the construction of a railway in Egypt. We may 
now observe that the screw steamer Scotia has left Greenock with 
a large quantity of stores and railway material, as well as 3C0 work- 
men, The third annual soirée of the Glasgow shipwrights was 
held on Friday night in the City Hall. The chairman (Mr. Walter 
Ross) alluded to the fact that, when he had first commenced his 
apprenticeship to the trade in 1838, there were only three shipbuild- 
ing-yards in Glasgow, while now, in 1864, there were no less than 
fifteen. In 1838, there were only some 25) journeymen employed in 
connection with the trade, while he now tound, by reference to a 
certain ledger, that 1,300 members were inscribed therein. Tron 
shipbuilding on the Clyde had proved a complete success—that was 
to say, successful so far as it had developed the resources of thie 

Jyde in regard to coal and iron. Great Britain built a greater 
number of iron ships than all other countries combined; and Scot- 
land, with a population little higher than that of London alone. 
built rather more than the one-half, of which the Clyde yielded the 
lion’s share. The Falmouth Dock Company is sending ‘statements 
of the claims of that port to be selected as a foreign packet station 
to all the Chambers of Commerce in the United Kingdom. Among 
other bodies, the company addressed the Glasgow Chamber, and 
succeeded in securing its support to its case. A memorandum 
enclosed to the Glasgow Chamber stated that extensive dock and 
wharfage accommodation, adapted to the largest class of vessels, 
had been provided at Falmouth at a considerable outlay, and would 
in the course of the ensuing summer be still further extended. The 
broad-gauge railway in connection with Bristol and London, and 
the general system of railway communication throughout England, 
had been completed to that port, and was now connected by 
branches with the decks. It was further submitted that the 
proximity of Falmouth to the Atlantic rendered it more accessible 
than any other port in England for vessels from the Colonial, 
Peninsular, Mediterranean, West Indian, and Brazilian ports. From 
a point five miles south of the Lizard, generally made by vessels to 
and from the Channel ports, the distance to Southampton was 165 
miles, which a mail steamer, under favourable circumstances, would 
take 164 hours to perform. The distance from the same point to 
Falmouth was only 20 miles, and, at the same rate of speed, would 
only take two hours, thus saving 14} hours. The memvrandum 
accordingly went on to show that if the mails were embarked and 
disembarked at Falmouth, there would be a very considerable saving 
of time both as regarded London and the North. Pertinaciously as 
the company presses its case, little progress seems to be made in 
bringing it to a successful issue. 


METAL MARKET. 

Tue metal market has slightly recovered its recent depression, and a fair 
business doing. 

Raws are firm at £7 12s. 6d. to £7 15s. per ton. 

CopreR.—Duil of sale at maker's rates, viz., Manufactured, £110; Tile 
and Cake, £103 per ton. 

Tin.-- Depressed.‘ Fine Straits £110, Banca £114, English Block £112, 
and Bar £113 per ton. 

Tin Puates.—Dull of sale. Coke 24s., Charcoal 28s. per box. 

Leap.—A large business has been done on America account at £21 10s. 
per ton. 


SpELTER.—Sellers of Silesian at £21 on the spot, and £22 to arrive. 
Moate AND Co. 
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SCOTCH IRON MARKET REPORT. 





s. d. 
No. 1 Gartsherrie .. .. €3 0 f.0.b Glasgow. 
» 1 Coltness .. .«. »«. 62 6 do. 
vs» lL Calder .. of .. W 6 do. 
 s G.M.B. oo oo ST 6 do. 
a Do. .. oe o« 56 6 do. 
M. Nos. Do... « « S7 3 do. 
WARRANTS. es & ; 
z Cash prompt .. .. 58 3  perton. 
8-5th No. land ji yg oo oe 88 6 . do. 
25th 5 3 +219 mos. 55 tim ee 
G.MB. (3 See ee Se 
MANUFACTURED IRON. 
Bars,Govan .. .. «- o« £910 0 
9 5 0 


» Common eT er 
Drumpeiler,Common .. .. 9 5 
Jo. 5 


Do. est es es 

Cramond Scrap Bars delivered 

in London .. .. oc eo 1 
Plates and Sheets .. «. .. 1 
Rails .. co ce oe 
Plates .. «ce oc ce cf of 
Chairs .. co cc cc cc o« £10 0 
Guascow, 23rd March, 1864. 

‘There has been a better feeling in the pig iron market this week, and 
prices rose to 59s. 3d, cash for Mixed Numbers Warrants. il 

For the last few days the tone has been less firm —58s. accepted ; but sti 
buyers, sellers 18s, 3d. 

Exports Jast week were 12,715 tons, @ 
week of last year. 


gainst 16,394 tons in the same 
SHAW, THOMPSON, AND MOORE. 


PRICES CURRENT OF TIMBER. 
























1862. 1863. | : 363 
Perload— # s £8 £ &£ & ad Per load— <5 Z2ea\/24a4 
Teak....cescceeeeel3 O13 O 14 015 || Yel. pine perreduced(. ah 
| anada, Ist quality 018 0 17 O01 
patiae ae ee 310 3 p || nee sod? dow, 11 018 0| 11 013 @ 
st. John, N.B., ye 0 5 > 1 w 13 013 lo 13 : 3 . 
Quebec, oak, whi 510 510 6 10 || St Peiersig. ye 11 1013 0| 31 1013 @ 
birch...... 310 3 0 310) Finland. pol 0 yp Ol . 
Memel.. 0 0 0 0 0 O|| Memel . 0 0 lw 0 = 2 
elm .....- 310 310 5 O | Gothenburg » v1 0; We : 
ak 31 310 61 » 9 910' 9 0 91 
Dantzic, fr S| 210 310 | Gefle, yellow wioliw Ww On 4 
Memel, fir .. 3 3.0 3 5||Soderhamn ...... 9101010| 910 10 10 
Riga... ‘ 3 0 3 5. Christiania, per oe 
peak. "310 2 210 21 13h. ov 3 by 9 t 21 023 0 M1 023 0 
Masts, Queb. rd. pine 5 0 50 G6 ¢t im. ..65 J 3 
7 yl. pine 5 0 5 0 6 0, Deckplunk. Dats. 91g 24 0161 4 
rd.pine 0 0 oo 080 per 40ft. 3in... f 
Lathwood, Dantz.fim 5 10 510 6 10, Staves, per standard M. we eo 075 0 
St. Peters 8 0 8 0 8 li! Quebec, pipe...... OF 0 730 Lol 
Deals, per U., 12 t. by 3 bys punch on 15 0 20 ni 
Quebec, wht. spruce 15 10 15 10 19 10 |) Baltic 7 160 0170 0/130 0 1600 
St.John,wht.spruce 14 015 10 1410 16 1U||  pipe-.-.---- 


£154 281 12s. 2d. One of the bills introduced this session, that of | 


the Glasgow and North British Railway Company, possesses claims 
to the interest and co-operation of the North Britisa Company ot no 
small importance, in so far as it supplies to the North British Rail- 
way convenient and much wanted access to the populous suburban 
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Frexca Ramway Revenve.—The total receipts of all the French 
railway lines last year were £19,810,575, against a aa ar 5 Aa 
1862, showing an increase of £753,978. The mean eS in 
worked last year was 7,198} miles, against 6,566; miles in 1862. 














Aprit 1, 1864. 


THE ENGINEER. 


195 








—_—— 
ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, February 12, 1864. 

Sir Henny Houtann, Bart., M D., D.C.L., F.R.S., Vice-President, in 
the Chair. 

ON THE SYNTHESIs UF ORGANIC BODIES. 

By J. ALFRED Wanktyn, Esq., Professor of Chemistry, London 

y Institution. 

Ox this tray you will see a collection of well-known substances,* 
Compare these substances with one another, and you will be struck 
with their dissimilarities. Some are solids and crystalline and 
prittle, others are liquids which are more fluid than water. Some 





by heating kakodyl, which itself results by the action of arsenious 
acid upon an acetate. The electrolysis of acetic acid which Kolbe 
accomplished a few years afterwards, yielded methyl and oxide of 
methy!, which latter in its turn could be transformed into any other 
methylic compound. / 

Marsh gas was moreover prepared by Regnault, by treating C Cl,, 
with nascent hydrogen ; and the common me:bylic compounds appear 
to have been produced by Dumas from marsh gas, the chloride of 
methyl having been obtained by Dumas by the action of chloride 
upon marsh gas. 


there was no step missing between the elements themselves and the 
most complex compound reached ; but, in addition to these complete 





are without colours: others are highly colovred, and are used for 
dyeing. Some are sweet, others are bitter; some have delightful 

rfames, others have dreadful smells ; some are wholesome food, 
others the most powerful poisons known to man. . 

In spite of this wonderful diversity in their properties, all the 
specimens on this tray are compounds of carbon, with a very few 
elements. Carbon, hydrogen, oxygen, ani nitrogen are the only 
elements which occur in this collection of substances. Some of 
these substances contain carbon and hydrogen; some contain 
carbon, hydrogen, and oxygen; some, carbon, hydrogen, and nitro- 
ge, aud some again contain carbon, hydrogen, oxygen, and nitrogen. 
But not oue of the specimens on this tray contaius anything besiles 
these four elements. : i 

There is uo difficulty in resolving any one of these substances 
into its ultimate elements. This sugar,t for example, on being | 
heated to reduess in a tube, leaves a black deposit which is carbon, 
while a liquid which is water distils over. 1f we were to electrolyse | 
this liquid, we should obtain hydrogen and oxygen, and so we 
should exhibit carbon, hydrogen, anu oxygen obtained from sugar. 
Again, instead of heating this sugar in the tube without allowing | 
the air free access to it, we mizht burn it in excess of oxygen. If 
we were to do so, we should obtain carbonic acid and water, and, 
moreover, all the carbon in the sugar would assume the form of 
carbonic acid, aud all the hydrogen the form of water. So we can 
obtain carbon and hydrogen, either in the free state, or in the very 
common and well-known forms of combination as carbonic acid and 
water. Nitrogen, when it is present, can be made to assume the 
form of free nitrogen. For that purpose, all that is requisite is to 
heat the substance to redness with excess of oxygen, and to adopt 
certain precautions to avoid the production of oxide of nitrogen. ‘ 

Thus, the pulling to pieces of these substances on the tray is a 
matter of very little difficulty; more than fifty years ago chemists 
could do that—but how to put the pieces together again is a much 
more difficult task. ? 

Sugar consists of seventy-two parts by weight of carbon, eleven 

aris of hydrogen, and eighty-cight parts of oxygen. We may 

ring together carbon, hydrogen, aud oxygen in these proportions, 
and shake them up together, or heat them or cool them, and yet we 
shall never get them to combive so as to form sugar. Alevhol con- 
sists of twenty-four parts of carbon, six parts of hydrogen, and 
sixteen part of oxygen, but no alcohol ever results from making 
such a mixture. Neither sugar nor alcobol can exist at the 
temperature to which it is requisite to raise our mixture of carbon, 
hydrogen, and oxygen, in order to get chemical action to setin. At 
ordinary temperature the organic elements will not enter into com- 
bivat on, while at high temperatures they combine, it is true, but 
yield comparatively very few compounds. ; 

Jt was long after chemists had effected the analysis of organic 
bodies before they learnt how to effect the synthesis of even one of 
them, and hence the belief sprung up that organic products, such as | 
those op our tray, were intrinsically different from mineral products, | 
While stoves, water, and the like were regerded as having their 
ultimate particles held together by mere dead forces, sugar, alcohol, 
&e, were regarded as being held together by vital forces, as being 
in short, iv some subordinate way, alive. 

Now, no more positive refutation of this notion can be imagined | 
than the artificial construction of substances, in every respect, like 
those obtained from the animal and vegetable kingdoms, aud hence 
sowe of the philosophical interest attached to the problem which 
forms the subject of this discourse. 

The first detinite example of tie construction of an organic body 
from inorganic materials was given by Wohler, in 1¢28, when he 
mede the organic base urea from cyanate of ammonia. 

Let us trace the steps of this process. Cyanide of potassium—a 
body which can exist at a red heat (some cyanide of potassium was 
exhibited in the form of tabular ma:ses which had been fused), and 
which can moreover be furmed directly from its constituents 
(carbon, nitrogen, aud potassium)—was oxydized by means of 
peroxide of mangauese ata low red heat, and sv cyanate of potash 
was obtained. ‘The cyanate of potash was next converted into 
cyavate of ammonia by double decomposition with su!phate of 
ammonia Thus cyanate of ammonia was produced trom its 
elements by a process which, although indirect, still did not involve 
the action of either a plant or an animal. Cyanate of ammonia 
becomes urea, when its solution in water is simply evaporated to 
dryness. 

it was curious that the first organic body to be constructed should | 
have been a nitrogenous compound. 

In 1831, three years after this important discovery of Wohler’s, | 
formic acid—the firet term of the fatty acid series—was obtained from 
inorganic materials by Pelouze. ‘Ihe process was this:—Hydro- 
cyanic acid, a body capable of being obtained from inorganic ma- 
terials, was heated either with strong alkalis or acidy, and was so 
made to react upon the elements of water as follows :— 





Hydrocyanic Acid. Formic Acid. 


re_—_— e_ 
CNH + 2 H,0 = NH; + CH, 0; 


and yielded formic acid. 

It does not appear that this research of Pelouze’s attracted that 
attention which it deserved. This we must attribute to the circum- 
stance, that at this period the position of formic acid in the organic 
series was not recognised. 

The next step of importance in organic synthesis was taken by 
Kolbe in 1845. 1t was the synthesis of acetic acid, the second term 
of the fatty series. Kolbe’s process was this :—Salphide of carbon, 
obtained by the direct combination of carbon with sulphur at a red 
beat, was submitted to the action of chlorine at a red heat, by which 
means certain compounds of carbou and chlorine were obtained. Oue 
of the compounds C, Cl,, was then acted upon by chlorive in the | 
presence of water, and tri-chlor-acetic acid resulted. 

Having thus got tri-chlor-acetic acid by thoroughly inorganic 
means, Kolbe availed himself of the observation which had been 
made of Melsens—that treatment of tri-chlor-acetic acid with potas- 
sium-amalgam and water converted it into acetic acid. 

Kolbe was fully sensible of the scope and importance of his dis- 
covery. ‘The following pas-age occurs in his paper, published in 
“Liebig’s Anvalen,” for 1849 :—“ From the for sxoing observations | 
We deduce the intere-ting fact that acetic acid, hitherto known only 
as a product of the oxidation of organic materials, can be built up 
by almost direct synthesis from its elements. Sulphide of carbon, 
chloride of cai bon, and chlorine, are the agents which, along with 
Water, accomplish the transformation of carbon into acetic acid. If 
We could only transform acetic acid into alcohol, and out of the 
Jatter could obtain sugar and starch, then we should be enabled to 
build up these common vegetable principles, by the so-called artifi- 
Gal method, from their most ultimate elements.” Thus it appears | 
that Kolbe looked forward to the building up of organic bodies iu | 
general, and that he was quite alive to the fact that the synthesis 
| ane acid completed the synthesis of the derivatious of acetic | 

cid, 

Among these derivations may be enumerated acetone, the product 
of the destructive distillation oj acetate ; marsh gas, obtained by dir- 
tilling an acetate with a caustic alkali; ethylene, obtained by Bunsen 


° A tra y, with a number o it, 
speaker. y> anu 
t Canc sugar was heated to redness in a tube, 


mber of organic bodies lying upon it, was befere the | 





and definite syntheses, there had also been a good deal of building up 


it was known, in a geveral way, that organic bodies of tolerably 


Before 1854 all the foregoing syntheses were fully completed, i.e., | 


‘ to effect this 


| alcohol to cyanide of methyl, well-known processes being employed 


Cyanipr or Metuyi To ErayLamine. 
2) CNC H;+ H,=C, H, N H, 
‘rom ethylamine it is easy to get cyanide of ethyl, from which, 
| by a third repetition, we arrive at the propylic stage :— 
5) CN C,H; + H, = 0, H, N H, 

Thus the vinic series may be ascended; thus, there is reason to 
| think we may begin with so simple a body as prussic acid, and step 
| by step, proceed from one alcohol to the next above it, until we 
reach the fats and the waxes. There are other methods of effecting 
the synthesis of the alcohol series, but none of them seem to be so 
complete and satisfactory as this :— Berthelot has obtained alcohols 
by adding the elements of water to the olefines, and some of theole- 





of an incomplete or of a less detinite character before 1854. fines he has obtained by the destructive distillation of formiates; 


but it is an open question—how many olefines can be got by heat~ 


simple composition sometimes gave complex products on destructive | ing the formiates? And, at any rate, there is no precision in the 


distillation. Thus, alcohol was known to give naphthalive, benzol, 
and carbonic acid when it was perm through a red-hot tube. 
Formiates were also known to yield hydro-carbons when they were 
subjected to destructive distillation. .The precise dates of these 
different observations I cannot give, but handbooks of chemistry, 
published before 1854, contain a statement of the facts. 

A few years afier 1820-——before Wohler’s celebrated Synthesis of | 
Urea, a very remarkable instance of passage from a simpler toa more 
complex compound was given by Faraday and Hennell. This ex- 
ample is placed along with the indefinite syntheses because it was | 
generally disbelieved in by chemists, and only within the last fow | 
years, when it was confirmed by Berthelot, received the general 
assen‘. Taraday and Hennell found that olefiant gas was absorbed 
by sulphuric acid and gave su!pho-vinic acid, from which of course 


| alcohol and the ethers might be procured. Liebig denied what 


Faraday aud Hennell had asserted, and the Jatter did not insist upon 
the correctness of their work, and did wot take the necessary steps 
fur ensuring the reception of their results, 

Shortly before 1854 a most capital addition to the art of organic 
syntheses was borrowed trom the doctrine of the Homologous series. 
I will endeavour to explain it. 

Organic bodies repeat themselves; thus common alcohol has a 
whole series of representatives, differing from it in formula by » 
(CH,), but resembling it very closely in chemical functions. Alcohol, 
and these its representatives, constitute a homologous series. Every 
one of these representatives (liomologues) of alcohol possesses a set 
of ethers and other derivatives, just ag common alcuhol possesses its 
ethers and derivatives. With certain limitations, it is true that 
whatever reaction can be accomplished with one alcohol can be 
accomplished with any other alcohol of the series. 

Synthesis by series will then be easily understood by an example: 
—Suppose we obtain a buildiog-up by starting with common al- 
cohol, we should infer that an avalogous duilding-up could be made 
by starting with any other alcohol of the series. 

Here follows a table of the homologous series of alcohols, and of 
the homologous acids which are related to them :-— 


Methy] alcohol. C H+ 0/CH, O, 
Ethyl ale. C2 H, O | Os H, O, 
Propy] ale. C; H, 0; 03H O, 
Vetry] ale, Cy Hy 0} Ca HS O, 
Amy] alc Cs Hn O | C,H, O, 
Hexy]l ale. C, Hu O | Cy Uy O, 


Cie Hy, OC, H,, O, 


Formic Acid. 
Acetic A, 
Propionic A. 
Butyric A. 
Valerianic A. 
Caproic A. 
” ” 
Cety1 ale. Palmitic A. 
" ” ” ” 
Ceryl ale. C,, Hy, O | C,, Hs, 0, Cerotic A, 

A good example of synthesis by series was furnished by Frank- 
land and Kolbe, who showed that various cyavides of the alcohol- 
radicles yield the next higher acid in the series when they are 
digested with an alcoholic svlution of potash, thus:— 

Cyanide of Methyl. Acetic Acid. 
Cc H; CN pon Cy Hy O, 
+2H,Ojs~ { + N Us 

The effect of the alkali is to cause decomposition of water by | 
means of the cyanide, and the reaction very closely resembles | 
Pelouze’s, of which mentivn has already been made. 

by means of this synthesis, which is general to the whole series, 
chemists acquired a method of ascending from any given alcohol to 
the acid belungivug to next higher alcohol. It will be evident, bow- 
ever, that this step, important though it was, did not suffice to enable 
chemists to march regularly up the Jadder. The step from acetic 
acid to alcohol—from an acid to an alcohol of the same carbon- 
condensation, was wantirg. { 

This synthesis by series was an incomplete synthesis; there wasa 
gap requiring to be filled up, in order that the regular march might 
be made up the vinic series, 

From the foregoing it will be seen that, by the year 1854, very 
considerable progress had been made in the building-up of organic 
bodies from their ultimate elements. ‘ 

We now pass on to the consideration of the period comprising the 
last ten years, from 1854 up to the present time. 

During this period we have had new methods of accomplishing 
some of the syntheses which had been effected previously. Thus, 
formic acid, which, as we have seen, had been formed from inor- 


| ganic materials so long ago as 1831, was built up by Berthelot by 


means of carbonic oxide and caustic potash— 
CO+KHO=CHKO,, 
and again by Kolbe, by using carbonic acid, moisture, and sodium 
(the moisture and sodium giving nascent hydrogen)— 
CO, + H + Na = CH NaO, 


| Again, also, the passage from au alcohol to the ‘next higher acid 


was repeated. Carbonic acid and a compound of an alcohol-radicle | 
with an alkali-metal coalesced, and tormed a salt of a fatty acid | 
thus— 


Sodium-ethy]. Propionate of Soda. 
Pa 


ea, Sa 
CO,+NeC,H; = ‘,H,NaO, 

Still these reactions, however interesting they might be, were 
not new syntheses; they were only new methods of effecting old 
syntheses. 

The great problem—how to step from one alcohol to that next 
above it—bas received a general solution from Mendius. Mendius 
used cyanogen compounds, those hydrocyanic ethers which had 
already dove such good service to organic syutheses, and exposed 
them to the action of nascent hydrogev, aud so obtained amides of | 
alcohol-radicles higher than the alcohol-radicles started from. 
The reaction bears a close similarity to the one which takes place 
between the cyanides and alcoholic solution of potash, and which, 
as will be remembered, enabled us to pass from the alcohol to the 
acid next below. 

Here is a scheme to show the parallel :— 

TRANSFORMATION TO AMIDE. 


“an NH,’ 

- N Vv i 
; ; © 

C3 H, ( . II.’ 

TRANSFORMATION TO AciD, | 

Nv" uo } 

Iv ’ Iv 0” | 

Cc C, Hy U | 


C2 Hy’ 
In the one case nitrogen is replaced by N H, aud H, H; and in the | 
other by H O’ and O”. 
Mendius was able to commence even with hydrocyanic acid. | 
The steps in bis synthesis are these :— 
Hyprocyanic Acip T0 MeTHYLAMINE. | 
( CNH+H,=CH;3N H, 
Methylamine, by means of nitrous acid to methy!-alcohol : metbyl- | 





* The experiment was shown, and the great evolution of heat which 
tovk place un bringing carbonic acid into contact with sodium-ethyl was | 
apparent, . 





preparation of olefines from formiates. 

A very neat and beautiful way of preparing one olefine, viz., 
common olefiant gas, is, however, due to Berthelot. He exposes 
charcoal to the action of hydrogen at a very high temperature— 
the temperature of the electric arc, and then union takes place, 
resulting in the formation of Acetylene: 

C,+ H, = C,H, 


| Acetylene exposed to the action of nascent hydrogen in an alkaline 


liquid gives olefiant gas— 
C,H, + H, = C,I, 

Friedel and Wurtz have converted aldehydes and ketones into 
alcohols by the action of nascent hydrogen, and thence there arises 
anvther method of ascending the vinic series, and besides there are 
a number of other reactions which are capable of more or less 
general employment for the purpose of building up the alcoholic 
series, but which we have not time to particularise, 

The alcohols having been got, many other important organio 
compounds follow, and there is good reason for believing that with 
the progress of the evierce all will be derived from them, so that 
the series of the alcohols will constitute a kind of backbone to 
organic chemistry. 

Most modern organic researches are capable of being looked at 
from a syuthetical aspect, for they generally disclose how to devise 
some organic bodies from compounds which either themselves are, 
or will be, capable of complete synthesis, Glycerive, the base of 
the fats, has been derived from tie propylic series, huviug been 
obtained, by Wurtz, by a somewhat circuitous process from 
propylene—the olefiue of that series. 

The sugare, have not been, as yet, unequivocally produced, but 
they will be, for their connection with the hexylic series is now 
placed beyond a doubt. ‘The production of glycerides from 
glycerine and fatty acids is the proof that the natural fats are 
within our grasp. The aromatic series, with its many derivations, 
amovg which may be mentioned the wonderful aniline dyes which 
rival those got more immediately from the animal and vegetable 
kingdoms, becomes accessitle to synthesis through common alcohol, 
which, on being heated to reduess, gives benzol and carbolic acid— 
members of the aromatic series. 

Wurtz’s compound ammonias, and above all, the immense and 
wonderful development of the class of compound ammovias arising 
from the labours of Hofmann, are the pledge that the natural 
alkaloids—quinine, morphine, strychnine, and their congeners will 
one day be within our reach. 

Glycocoll, produced by Perkin and Duppa from acetic acid, and 
the bases of the juice of flesh, which have been recently formed by 
Vollhardt and Hofmann, assure us that albumen—that essential in- 
gredient of our food—will not clude us, 

Why should those medicines and foods which we find in nature 
be the most useful which are possible? Wou!d it not rather be 
strange if they were ? 

Hereafter, perhaps, medicines as much more potent than quinine, 
as quinine is than the extracts of the commonest herb that grows 
wild, may be the produce of our laboratories. 





Friday, February 26, 1864. 

Sir Roverick I. Murcatson, K C.B., D.C.L., F.R.S., Vice-President, 

iu the Chair, 

ON THE QUATERNARY FLINT IMPLEMENTS OF ABBEVILLE, 
AMIENS, HOXNE, &., THEIR GEOLOGICAL POSITION AND 
HISTORY. 

By Josern Prestwitcn, Esq., F.1.S. 

Mr. Prestwicu remarked upon the imputation of rashness, and 
even of credulity, whifh discoveries such as that of the flint imple- 
meuts often entailed upon geologists. He contended that geologists 
were, on the contrary, generally disposed to be incredulous, At 
one time they believed that fishes were no older than the carboni- 
ferous strata; that reptiles first appeared during the liassic period; 
and that mammalia could not be traced beyond the tertiary strata; 
and it was a long time before they were satisfied that fishes go back 
to the silurian, reptiles to the carbouiferous,* and mammalia to the 
triassic period, And so with man. Ten years ago there was 
scarcely a geologist in this country who would not have deemed the 
occurrence of the works of man in apy beds older than the recent 
qlluvium impossible. ‘The discoveries made by ‘Tournal and Christol 
in the south of France, thirty years since, of the remains of man 
associated with those of extiuct mammalia, were rejected by geolo- 
gists unanimously ; nor were the analogous discoveries of Schmer- 
ling in Belgium more favourably received; while Frere’s remark- 
able notice, so far back as 1797, of the discovery, at Hoxne, in 
Suffolk, of flint weapons mixed up with the bones of large extinct 
animals, was allowed to lie dormant for sixty years. 

Even so late as 1855, a communication by the Torquay Natural 
History Society, respecting the occurrence of worked fliuts with the 
fus-il bones in Kent's Cave—a fact already, years before, noticed by 


| the Rev. Mr. M‘Every aud by Mr. Godwin-Austeun—-was deemed 


by the Geological Society too improbable for publication. 

Mr. Prestwich doubted whether, prior to 1858 aud 1859, there wero 
twenty men of scievce in Europe who would have admitted the 
possibility of the contemporaneity of man and of the extinct mam- 
malia. He instanced Dr. Grant as ono of the small number who, 
on abstract principles, treated the question as an open one. He also 
noticed the tone of confident disbelief with which the asserted 
occurrence of flint implemeuts in certain gevlogical deposits in the 
Somme valley was spoken of when he made inquiries respecting 
this subject in Paris ia 1856 and 1857, and which tor a time turned 
him from the inquiry. Such instances might be multiplied. The 
speaker did not bring them forward as indicating any perverse 
opposition, but to show how reluctant geologists were to abindon 
the belief generally held on this subject without the clearest proofs, 
and close and careful search on their part. Such, he remarked, is 
the inevitable progress of all discovery. Facts deemed -outradictory 
to received theory are often long rejected, some as clearly failing in 
proof, others as non-proven, Evidence is hesitatingly received, and 
has to force its way through a resistivg stratum of iucredulity ; but, 
as in the searching resistance offered by close tissues in the separa 


| tion of mercury from its dro-s, that portion which passes through 


issues the brighter and purer the more difficult the transit, and the 

stronger the pressure exercised. . 
Allusion was then made to the distinguished palwontologist, Dr. 

Falconer—one man of science at least in this country with whom 


| the conviction that the remains of man might be traced back to 


periods greatly antecedent to our ordinary records, had grown during 
u long course of years, from probabilities suggested by Eastern re- 
search, into certainty established by extensive investigation among 
the European fossil-bone caves. livferring to bis late exploration 
of Brixiam Cave in 1858, the attention which the well-certified 
discovery of flint implements in undoubted association with the 


| remains of extinct mammalia and of reindeer attracted amongst 


geologists was remarked upon. ‘he speaker visited the cave in 
company with Mr. Pengelly, and was much struck with the force of 


* Possit ly to the old red sandstone. 
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the evidence, though, for various reasons, he considered that cave 
evidence alone was not sufficient. Urged by Dr. Falconer to go and 
examine the geological evidence respecting the flint implements in 
the valley of the Somme, he afterwards paid his long-intended visit 
to Abbeville (where he, on the very first day, was fortunate enough 
to find three worked flints at Meuchecourt). We was joined, on the 
next day, at Amiens, by his friend Mr. John Evans. ‘The geological 
evidence, and the character of the flint implements, satisfied them 
both that here again was an undoubted case of contemporaneity of 
the works of man with the remains of the extinct mammalia. All 
the author has since seen on many subsequent visits to the Somme 
valley, sometimes alone, but more frequently in company with other 
gevlogists, has tended to confirm his first opinion. 
ceeded to notice some of the phenomenahe had seen, and to give his 
conclusions respecting them. He had intended to have described 


the several localities in France and England at which flint imple- 

ments had been found, but found that time would not allow his | 
‘his was the less important, as Mr. Lubbock | 
had so recently given an able account in the same room of most of | 


going beyoud Amiens. 


these places: and his auditors were probably most of them acquainted 
with the more general account given by Sir Charles Lyell in his 
recent work on the “ Antiquity of Man.” 

Mr. Prestwich then went on to describe the remarkable discovery 
of M. Boucher de Perthes, and how much honour and credit were 
due to him for his untiring perseverance, in face of general dis- 
couragement, for a period of twenty years, and for twelve years after 
the pubiication of his elaborate work, ‘ Antiquités Celtiques et 
Autédiluviennes.” Incited by this work, Dr. Rigollot, an antiquary 
of Amiens, discovered flint implements in great numbers near that 
town, but his careful memoir on the subject, although it attracted the 
momentary attention of some French geologists, was allowed to 
drop comparatively «nnoticed. Geologists admitted the autiquity 
of the beds, and anti ries admitted the workmanship of the im- 
plements; but neith:r would own to a conjoint interest and belief 
in them. 

Lefore entering upon the details of the sections, Mr. Prestwich 
proceeded to make a few remarks upon the conditions under which 
the flint implement-bearing beds were found, and how their im- 
portance and the tne they represent were to be judged of. He 
observed that sea-formed deposits afforded massive and tangible 
mouuments of the length of time required for their accummulation, 
but on land time passes and builds no such monuments of its dura- 
tion. ‘I'he sand and shingle beds of a rapil river would be little, if 
at all, thicker now than a thousand years ago, for, instead of 
accumulating in the channel of that river, they are incessantly 
removed, and carried eventually out to sea, where they contribute 
to the formation of the great sedimentary deposits constantly going 
on there. The time represented by river deposits (apart from the 
recent silty alluvia) is not, therefore, to be measured by their thick- 
ness; and we must not attach the less importance to the beds con- 
taining the flint implements, because, being formed by river action, 
they are necessarily small, fragmentary, and superticial. But while 
in the sea the accumulation of matter bas formed a relative measure 
of time, on land the extent of denudation resulting from the removal 
of a portion of that matter supplies an obverse scale. In the former 
case the lapse of time is chronicled by constantly accruing deposits, 
whereas in the latter case the deposits cannot exceed a certain thick- 
ness. ‘I'hey are constant quantities, aud their dimensions are no 
measure of their age. The ouly test of their age consists in their 
organic remains, aud in the depth of the valleys below the terraces 
on which portions of them are lodged. In speaking of river action 
the author does not refer to the slow and sluggish streams of this 
country, but to the more active streams of countries of greater rain- 
fall, or to old conditions of former periods, 

Mr. Prestwich then proceeded to reter to a large pictorial section 
of the celebrated pit at St. Acheul, near Amiens. The artist had not 
visited Amiens, but had skilfully contrived to give a sufficiently 
accurate representation of the town and valley, for the purpose of 
showing the geveral relation which the ground there bore to the 
surrounding district. The details of the pit were, however, all 
given from actual survey by the speaker, The surface of the ground 
of the pit is 100it. above the level of the Somme, which flows in the 
valley at the foot of the hill. The valley itself is about one mile 
broad. The hills on either side, rising to a height of 200 to 300ft., 
consist of chalk, with a few aud distant cappings of tertiary strata, 

On platforms of various breadths, generally on the top of low 
hills adjoining the valley, patches of gravel occur at intervals more 
or less loug from the lower to the upper end of the valley, while a 
more conuected series of gravel beds skirts the base of the valley. 
The chief porion of the valley is, howeygr, occupied by alluvial 
beds, beneath which the last-mentioned gravels, with their brick- 
earth, pass 

The higher level gravels rarely contain organic remains. The pit 
at St. Acheul affords a singularly good example of these beds, and is 
unusually rich in organic remains, and also in flint implements. 

The section exhibits:—1, brick-earth (Loess) without organic 
remains, 1 ft. to 15ft.; 2, a variable bed of whitish, marly sand, with 
numerous fresh water and land shells of recent species, anda few 
mammalian remains, 3ft.to7ft.; 3, variable beds of subangular flint 
gravel—sume white, others ochreous and ferraginous. Numerous 
fossil bones and flint implements, and a few shells as above, irregu- 
larly dispersed throughout, 5ft. to 14ft. . 

These beds repose upon a base of chalk. The site having been 
long occupied as a Gallo-Roman cemetery, the upper brick-earth is 
int rsected with pits and graves; in some there are stone—or, rather, 
hard chalk —coffius, while in others the nails and iron-work alone 
remain, the wood having entirely decayed away. ‘These portions of 
disturbed ground areeasily recognised by their darker colour and their 
contents, but more especially by the break they produce in the stratie 
fication of the beds. So loug as the ground is undisturbed, the lines 
of the brick-earth, the lamination of the sands, and the rough bed- 
ding of the gravel are continued in horizontal planes without break. 
Any interference from above breaks these lines and mixes the 
different beds, and renders the disturbance at once apparent. In the 
absence of any such indications it is to be assumed the fossils and 
the flint implemeuts are in undisturbed ground 

Phe flint implements are found scattered irregularly through the 
gravel, but they are more numerous in the lower part. It has been 
estimated that there is one implement to one cubic yard of gravel. 
They occur singly, and, as far as we know, lying flat. The spot 
Where one was found in situ by Mr. Flower was pcinted out in the 
section, aud also the spot where the speaker aud Mr. Evans ex- 
tracted one. ‘These worked flints partake of all the nineral charac- 
ters of the grave!—the result of contemporaneous deposition. Some 
retain their original dark colour, others are stained yellow aud brown; 
some have their outer surface converted toa bright white ; many are 
incrusted with thin patches of carbonate of lime—aud many again 
exhibit dentritic markings—all being conditions in perfect harmony 
with the mass of broken subangular flints composing the body of 
the gravel, of which they are, in fact, component parts, showing one 
and the other like characters of age. Several hundred specimens 
of flint implements from this pit have passed under the speaker’s 
inspection; thirty selected specimens were exhibited, showing the 
priucipal forms which prevailed, and in which the workmanship and 
design were most apparent, Few can feel any doubt who inspect a 
series of tuis nature. It is not somuch evidence of art and skill 
that we look for, but primarily of design. 

The fossils consist of periect aud uninjured, though very friable, 
land aud fresh-water shells in the following proportion, and of 
bones, mostly broken, aud teeth of the following animals. The list 
is necessarily only a sketch. 

Fauna OF THE QUATERNARY GRAVELS OF THE SommE VALLEY. 

ANIMALS. SHELLS. 
( Elephas primigenus, 14 species cf laud shells. 
| “oon antiquus. 
| Rhinoceros tichorhinus. 
Hippopotamus. 
Ursus speleus, 
Hyena speleoa. 


+ fells, 


1€s. 


9 species of marine shells (Abbe- 
ville only). 


21 species of fresh water shells. 


Extinct spe 





He then pro- there occur fragments and blocks of tertiary sandstone and tertiary 





All these are of species living in 
France, and all but one in Eng- 
land, except the Cyrena flumi- 
nalis, now living in the Nile and 
central Asia, 


- Cervus 
(2 or more species), 
Bos 


(2 or more species). 
Equus 
(2 species). 
Proceeding to interrogate the section wilh a view to determine 
the causes which led to the formation of these beds, the nature of 
the climate which then prevailed and their age, the following con- 
clusions were deduced :— 
1. The mineral ingredients of the gravel are chiefly broken flints 
derived from the chalk of the district in general, but with these 


Some extinct 


fossils, which could only have come from places ten or twenty miles 
higher up the valley. Therefore the agency, whatever it was, that 
brought the débris here must have proceeded in a direction down 
the present valley, the tertiary ¢ébris being found along that line as 
far asthe sea. Further, the cause could not have been a general 
one extending beyond the present bydrographical bayin, for none of 
the older rock débris from the valley of the Oise, which is only 
separated by a water-shed six miles broad from that of the Somme, 
passes from it into the latter valley. 

2. The presence of freshwater shells in some of the intercalated 
beds, many such as live in clear and rapid streams, indicate a pro- 
bable fluviatile origin for these deposits. 

3. The mammalian remains and land shells give evidence of dry 
land. The occasional occurrence of bones in the position they hold 
during life show that the carcases and limbs of animals were dropped 
into the old shingle before they were freed from their integuments, 
or within a short time.after death—while the perfect state of pre- 
servation of the land shells is an indication of their not having been 
transported far. 

All these characters tend to prove that these beds are to be re- 
ferred to old river action, This, however, must have taken place 
when the river occupied a level about 100ft. higher than it does now. 
It is true that similar gravels, containing similar mammalian re- 
maius and also flint implements, occur at lower levels (40ft.) in the 
valley, whence it is inferred that similar causes were in operation 
when these also were deposited. But it is plain that the two could 
not have been deposited at the same time. For the deposition of the 
high-level gravels on the supposition that the valley had been pre- 
viously excavated, would have required a river at some times filling 
a channel more than a mile wide, and 100ft. deep—a state of things 
not to be accounted for under any circumstances. The alternative 
therefore of a river flowing at the higher level and gradually exca- 
vating its channel is adopted. 

‘I'he character of the climate may be inferred fromthe fauna. The 
land and freshwater shells are of species now living in France, but 
they also range as far north as Russia, Finland, and Siberia. They 
are therefore such as, though occurring in temperate climates, are 
capable of existing in high northern latitudes. Theanimal remains 
iurnish more positive testimony. The woolly mammoth and 
rhinoceros were fitted by their coating to endure the rigours of a 
cold climate, such as Russia aud Siberia, where their remains 
abound, and where they seem to have fed on the vegetation com- 
mon to such latitudes. A species of tiger now lives in Central Asia, 
and is often tracked and hunted down in the winter on the snow 
and frozen lakes of that region. The reindeer, of which we have 
the remains in the valley of the Somme, and the musk ox, which 
occurs in the same deposits in the valley of the Thames, indicate 
still more clearly the northern tendencies of this group. ‘There is a 
difficulty about the hippopotamus, but the elephant and rbinoceros 
originally presented the same difficulty; and there seems no reason 
why in this case also the extinct species should not be found to have 
been fitted to live in a severe climate. 

These conclusions are corroborated by the physical phenomena. 
Mr. Prestwich pointed on the large section to numerous blocks of 
sandstone but little worn, and varying in weight from } to 5 tons, 
which could hardly have been carried and de)osited, as now found, 
by water alone. He also showed various contortions in the upper 
beds of gravel (while the lower ones were hardly disturbed), and in 
the laminated sands overlying them. ‘These he attributed to ice- 
action. The blocks, to transport from places higher up the valley on 
ice-floes at the breaking up of the ice in the spring, and the contor- 
tions to the grounding of ice-floes on the soft sand and loose gravel, 
impinging into them and piling up the gravel, as now occurs on 
the banks of some of the Canadian rivers. He pointed especially 
to the pendant masses of brick-earth isolated in the upper part of 
the sands, and vhich he attributed to angular masses of ice brought 
down in flood time, grounding on the brick-earth and pushing a 
portion of it into the underlying beds of sand, where, as the ice 
gradually melted, it would be left, caught, and squeezed in by the 
sand pressing itself into place again. 

The two classes of evidence are, therefore, conformable. It is in 
harmony also with the existence of the large beds of brick-earth or 
Loess overl¥ing the gravel, and which is doubtlessly the deposit of 
the old river during floods, usual in a severe climate at the time of 
the melting of the winter snows. The winter climate may pro- 
bably have been as rigorous as that of Northern Russia or Northern 
Canada. Such a climate would not be any bar to the presence of 
man, whose works are found in these old shingle beds. It is true 
that none of his remains have yet been found in these deposits, but 
they are found in caves of the same age. The abundance of animal 
remains is the almost inevitable consequence of a country subject to 
great river floods, by which large numbers of animals are always 
destroyed and swept down; man, on the contrary, guards agaiast 
such risks. Along the Northern American rivers of the present 
day, although the remains of the buffalo and other animals occur in | 
profusion, the remains of man are scarcely ever met with. There is | 
every reason to expect that this further and desirable proof may be 
forthcoming at no long distance of time. 

Lastly, the speaker stated that the present river Somme only 
carries down fine silt aud mud, whereas tue old river transported 
large masses of coarse shingle; therefore, it is to be inferred that the 
old river was one of much greater power than the present one. 
During floods, especially, its power must have been very great; with 
greater transporting power the river would possess greater excavat 
ing power ; at the same time the disintegration of rocks, especially 
such soft rocks as the chalk of this district, produced by severe cold, 
combined with the effects of ground ice lifting up from the bed of 
the river large quantities of the shingle, would hasten the deepening 
of the valley. As it deepened, terraces of shingle have been left at 
places on the slopes. It may be difficult to imagine a river with so 
limited a collecting ground filling a valley a mile wide, but this the 
speaker supposes to have been the case only during floods, and that 
the ordinary channel of the river was very much smaller. He | 
instanced a case in India where Dr. Hooker mentious a river which | 
was only eighty yards wide when he crossed it, but which, after the 
rains, covered achannel three miles wide, and ran LUft. to 12ft. deep, 
The melting of the snow in the spring produces the same result in 
aretic regions as heavy and continued rains in southern regions. 

Mr. Prestwich next exhibited a diagram to show what he con- 
ceived to be the different phases of the phenomena, from the period 
when the beds of St. Acheul were formed, until the valley assumed 
its present form and dimensions. The plan, which was formed of a 
series of superimposed sections, showed — 

1. Zhe old river during the deposition of the shingle and sand banks 
of St. Acheul.—In this the bed of the river was occupied with large 
shingle banks, which were left dry during the time the river was 
low. Mr. Prestwich supposes these to have been resorted to by 
early man, in consequence of the number of large flints they con- 
taiued, for making flint implements on the spot. This may be one 
of the reasons why they are so numerous at St. Acheul, which was 
shown to be one of those old shingle banks preserved from that 
time. Ice-floes dropped large blocks of sandstone into the shingle. | 
A space shut off in part by a shingle bank would account for the 
more tranquil accumulation of the middle sand-beds of St. Acheul, 
and for the more numerous shells living there undisturbed. During 
floods the river rose probably to a height of 20ft. to 30ft. above its 





ordinary level, as shown by the brick-earth (without gravel) 


deposited higher up the hill on the road to Cagny. The next s 
on "The gravel beds of St. Ach ha 

2. The grave Is of St. Acheul after they were left d; 
during ‘fb atlen the valley had been emenvetes C suveral fon 
below the level of the St. Acheul beds, but during floods the river 
still extended over them and deposited the brick-earth, Ice-floeg 
grounded and indented the upper beds of sand and gravel, causin 
contortion of the strata. J 

3. The river at the time of the formation of tke low-level gravel 
beds of St. Roch and Amiens.—The valley had now deepened to the 
extent of 50ft. to 60ft. below the level of St. Acheul, and the low- 
level gravels of St. Roch were deposited under similar conditions, 
only that ice-action is not so strongly marked. It is in these beds 
that the remains of the hippopotamus first appear. The flint 
implements found in them are of a somewhat different type to those 
of the higher level gravels. The flake form is more prevalent, 

4. The low-level gravel of St. Roch, left dry except during floods 
—Here we have a repetition of the same state of things as found at 
St. Acheul ; the shingle being covered up during floods by brick- 
earth or loess. . 

5. The valley at the present period.—The progress of excavation 
shows the valley deepened to its full extent. The river has lost itg 
old power, the flood waters now rising only 2ft. to 3ft., and its 
channel being restricted within a very narrow compass. The old 
and rough channel left at the end of the Quaternary period ig 
covered to the depth of 10ft. to 20ft. by fine alluvial soil aud peat, 
All the great pacbyderms have become extinct, but the reindeer 
bison, and great fossil ox survived during part of the more modern 
time. Almost all the small and fragile land and fresh-water shells 
have continued in uninterrupted descent to the present day. Thig 
fact seems almost conclusive against any general cataclysm having 
passed over the surface. This concordance between the physical 
features and the contemporary life, and the capability the hypothesig 
here offered gives of explaining each and every one of the pheno~ 
mena, affords strong presumptive proof of its truth. 

Before concluding, Mr. Prestwich observed that he might be 
expected to say a few words respecting the age of the flint imple- 
meuts. ‘T'wo questions were involved in this. One the length of 
time elapsed siuce the close of the period of the extinct mammalia ; 
the other, how far back into that period the flint implements can be 
traced. In the description of the sections it had been previously 
pointed out that the Quaternary period could probably be brought 
down immediately to the time when our valleys began their modern 
accumulation of silt and peat. The period of time, therefore, first to 
be measured, is that which has been required for the formation of 
these latter deposits. On this point there is considerable difference 
of opinion amongst geologists. The occasion did not afford time to 
enter into the details of the question, and the speaker, therefore, con- 
tented himself with an expression of opinion offered with reserve, 
He considered that more time and better data were required to make 
a sure estimate ; nevertheless, he was satisfied that the evidence, as 
it exists, does not warrant the extreme length of time sofrequently 
supposed, The recent alluvia covering the latest Quaternary deposits 
of our valleys are rarely more than 40ft. thick, :n most cases not 
more than 20ft. The rate of accumulation, though it may often be 
slow, is very variable. A Roman road in the valley of the Lea was 
found covered by 2ft. only of alluvium. Another such road, in Cam- 
bridgeshire, wascovered with 5ft. of alluvium. The entiredepth of the 
alluvium was not, however, ascertained in either case. M. Rozet 
gives another instance of a Roman road, which he considers to have 
been kept in repair until about the eighth century, traversing the 
valley of the Dheune. Its paved and even surface is now covered 
by 12}in. of alluvial soil. A little lower down the valley this 
alluvium, which is very uniform, has been ascertained to be about 
13ft. thick. This, he estimates, would have required for its accu- 
mulation about 10,000 years. The alluvial soil reposes there imme- 
diately on the so-called diluvium. The rapidity with which the 
alluvial soil will accumulate under favourable conditions is often 
very much greater. In places thick beds of alluvium and of peat 
have been formed since the Roman occupation. Looking at these 
facts, and at the general fact that, as a rule, in the valleys of the 
Somme, andof the Thames for example, the Roman, British, or 
Gaulish remains are found at a depth from the surface bearing a con- 
siderable proportion to the entire thickness of the alluvium, the pro- 
bability is that the commencement of the alluvial deposits is not to 
be carried back indefinitely. 

One reason for believing the accumulation of the silty alluvium of 
our valleys to have been more rapid at one time than now, is that 
these valleys, left rude and rugged at the end of the Quater- 
nary period, would be subject to more frequent floods until 
their inequalities were filled up and levelled. Mr. Prestwich con- 
cluded by observing that ‘ for these and various other reasons I am 
confirmed in the opinion I expressed in 1859, that ‘ the evideuce, as 
it stood, seemed to me as much to necessitate the bringing forward 
of the extinct animals towards our own time, as the carrying back of 
man in geological time.’ In making that observation | had chiefly 
in view the distance of time at which the last of the great extinct 
mammalia disappeared. If there should have been, between the 
modern valley alluvia, and the latest Quaternary beds, some inter- 
vening period of time of which we are ignorant, that distance may 
be materially prolonged. If, on the contrary, they followed in 
immediate succession—and I think we have evidence that such was 
the case, for there seems reason to believe that some of the large 
pachyderms still existed at the commencement of the alluvial period, 
while we know that many of the ruminants lived on uninterruptedly 
from one period to the other—I1 do not, for my part, see any geological 
reasons why the great extinct mammalia should not have lived 


| down to comparatively recent times, possibly not further back than 


8,000 to 10,000 years. 

“ But this only brings us to the threshold of that dim and mys- 
terious antiquity in which first appear those rudely-wrought flints— 
those evident works of design—those palpable shadowings of man. 
Here our chronology fails us altogether. If we look at our broad and 
long valleys, and then at the comparatively small streams now wind- 
iug through them, and suppose these streams to have been the same 
in past times as they now are, we could hardly avoid the conclusion 
that the time required to produce such excavations with such means 
must be almost incalculable. But if the view here proposed be 
correct, it would follow that, with rivers so large in proportion to 
those now occupying the same valleys, with floods of a force now 
unknown in the same districts, with a cold so severe as to shatter the 
rocks, and to hasten the removal of their debris, we should have, I 
contend, agencies in operation so far exceeding in power any now 
acting in these countries, that it is impossiole to apply the same 
rules to the two periods. The changes described, must have pro- 
gressed with a rapidity of which we, at the present day, can, in these 
latitudes, hardly form an adequa e conception. 

“ But although I would shorten the Quaternary period by the 
extent of the differences here alluded to. it still remains of great 
length and importance, stretching back into a far remote antiquity, 
and it is far into this period that we have traced these works of man. 
Although at present we are without a scale or measure to determine 
that antiquity, we need not abandon the hope that, by continued and 
careful observation, we may eventually succeed in forming some com~ 
parative estimate of it. The firstmen who, alter traversing the plains of 
Lombardy, approached the Alps could scarcely have failed to realise 
their vast dimensions, although without the means to determine their 
exact height. So we, from the relative magnitude of the phenomens 
and the variation of life, can sufficiently well realise the remoteness 
of the time in question, although we do not yet possess the data 
whereby to measure its duration, and determine its exact distance 
from our own time.” 





Forrien Rattway Procress.—A company has been formed for the 
establishment in Holland of a system of American railways. This 
undertaking is constituted with a capital of £200,000, aud oue of 
the first works undertaken will be the construction of a line from 
La Haye to Sheveningue. The Paris, Lyons, and Mediterraneao 
Railway Company have just let the works for a line from Nice to the 
Italian frontier. 
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PREVENTION OF FOULING AND CORROSION 
IN SHEATHED AND IRON-CASED SHIPS. 
(From the Electrician.) 

Tur important practical question involved under this heading is 
ove which falls strictly within the province of the electro-chemist. | 
It is, indeed, pitiable to mark the constaut resuit of the necessarily | 
futile attempts of those who would treat it either as one of mechanical | 
contrivance or even as a purely chemical question. The electrician 
alone can control chemical affinity, can immerse a metal for months, | 
or even years, in a fluid which, under ordinary circumstances, acts 
rapidly upon it, without allowing the fraction of a grain to disappear 
by chemical agency ; or, by reversing the contlitions, can almost 
jastantaneously clear its surface from any deposit, organic or inor- 

anic. Hitherto, however, the data to be applied for the solution of 
this question have in some respects been incomplete. It is our 
present object briefly to refer to these data, to point out that the 
very simplest amongst them have been grossly ignored where it is 
of the highest import they should receive due attention, and to show 
in what direction progress has been made in adding to their number. 

But in the first place it may be necessary, in order that what 
remains to be done should be fully underst 0d, to state that either 
the fouling or the corrosion of ships’ sheathing may, singly, be 
obviated with tolerable success by the adoption of means which are 
already well known. The fouling is prevented by allowing a con- 
stant but gradual effect of corrosion to take place; the corrosion, on 
the other hand, has been got rid of only on condition that fouling, 
by the adherence of marine organisms, shall occur. As a sheathing 
material the compound kuown under the name of Muntz Metal 
possesses important advantages, its corrosion in sea-water being 
very gradual and uniform; aud it is, therefore very generally em- 
ployed as a protective material. Prior to its introduction Sir 
Humphry Davy suggested that by attaching small plates of zine to 
the copper sheathing then in use, the chemical action upon the 
latter would be effectually prevented, the corrosion takiug place 
merely upon the zine, which would thus form the positive element 
ofavoltaic couple. The zinc “protectors” were accordingly tried, 
and were found very perfectly to obviate the wearing of the copper. 
But the latter, or negative element of the couple, became under 
these circumstances speedily covered with weeds aud barnacles, 
which adhered so long as the protective action endured. ‘This 
disadvantage was more than sufficient to counteract the advantage 
obtained, and the protectors were therefore relinquished, apparently 
without avy endeavour being made to render their action discon- 
tinuous, so as to allow the ship’s bottom to become more or less 
rapidly cleansed when this might be found necessary. 

The simplest form of voltaic circuit, aud that which most fre- 
quently occurs under accidental circumstances, is produced by 
partly or wholly immersing in fluid two different metals in direct 
contact. Such circuits have been seldom studied, and indeed the 
means for obtaining an indication of the current produced under 
these conditions, and for measuring its intensity, present considerable 
difficulties. In this form of circuit the “external resistance” may 
be considered as infinitely small, while the fluid resistance, though 
always appreciable, is also in most cases very small. If, therefore, 
the two metals are far removed from each other in the scale of 
electro-positive bodies, the intensity of the current produced, and 
the consequent effect of corrosion, are very great. As in the case 
of all other couples, the current is from the more oxidizable metal 
to the fluid, and thence to the less oxidizable metal, which is in 
direct contact with the former ; and, as in all other cases of electro- 
lysis, the metal which gives electricity to the fluid is attacked, while 
that which takes electr:city from the fluid is preserved from corrosion. 
In this fact is expressed a most important natural law, which, as 
will be seen, is only apparently open to exception in certain cases of 
most frequent occurrence. 

The fact as above stated is well known to practical men, and the | 
production of these “short circuits” is generally avoided. It | 
appears, however, that it is either unknown to or wholly disre- | 
garded by those who have the construction of our war ships. | 
Cases have occurred in which vessels have been sent to sea with 
copper-sheathed rudders attached to iron supports—a mistake which 
was speedily rendered evident by the corrosion of the latter to such 
an extent as to render the rudder useless, and to necessitate the 
exercise of some amount of ingenuity to keep it in position and pre 
vent its total loss. But the most curious instance which has come 
to our knowledge of this almost unaccountable contempt for 
voltaic agencies occurred in the building of the iron-plated Royal 
Oak at Chatham. ‘The vessel in question constituted a somewhat 
complex single-fluid voltaic arrangement. The 4}in. iron plates 
reached to “ light” water-mark, so that when the ship was ready for | 
service they were partly immersed. The wooden bottom was 
sheathed with yellow metal, manufactured by Government under 
Muntz’s patent ; and this alloy, strongly electro-negative toiron, was 
carefully brought into perfect metallic contact with the plates. But 
this is not all; for the keel and bows were covered with copper, 
which was in metallic contact both with the iron and the yellow 
metal. The inevitable consequence of this disposition of materials 
might easily have been foreseen. When the vessel was docked at 
Portsmouth, in October last, it was found that “ great corrosion of 
the iron plates had occurred in those portions which were immersed 
in sea-water.” The extent of this corrosion may be inferred from 
the observations of a gentleman who found that he could easily 
plunge his penknife into what should have been solid and tolerably 
tough iron, at the surface of junction of the plates and the copper 
alloy. The metallic iron was there completely oxidised and partly 
dissolved away, leaving a porous mass of rust and carbon, iuto 
which a considerable portion of the plates had been converted, 

We are assured, upon excellent authority, that such flagrant and 
palpable mistakes are of frequent occurrence, aud we fear, therefore, 
that there is but little present likelihood of voltaic agencies being 
employed for the protection, instead of for the destruction, of the 
Metallic covering of -going vessels. The Admiralty, however, 
must by this time be almost tired of giving “fair trial” to various 
polsouvus anti-fouling compositions—generaily with a metallic base, 
sich as copper or arsenic, electro-negative to iroun—and to the 
mechanical expedients for meetiug an electro-chemical difficulty. 
It is said that glass and enamelled metallic plates are being, or are 
about to be tried. If fastened by adhesion, they may possibly 
auswer the required purpose, so far as the prevention of corrosive 
action is involved; but the conclusion that the smooth surface will 
prevent the attachment of marine organisms will probably be ques- 
toned by the naturalist. 

The principle above adverted to, and which is to be applied in | 
the ¢lectro-clemical protection of oxidisable metals, viz, that a me- 
tallic “cath de,” or a metal conveying electricity from a fluid, 
cannot possibly be attacked by the latter, follows of necessity from 
the accepted theory of electrolysis. The fluid is so polarised that 
its electro-positive (hydrogen) constituent is in contact with the 
metal ; and the chemical affinity of the latter for the electro-negative 
(oxygen) constituent is thus eff »ctually suspended, however small 
May be the quantity of electricity passing as a current. We have 
now before us a plate of iron immersed in a solution of common 
salt, acidulated with sulphuric acid; a plate of zinc immersed in 
auute hydrochloric acid ; and an amalgam of sodium in contact with 
Water, They are all metallic cathodes, and we intend them to 
Temain, as long as may be convenient, in contact with their respec- 
tive fluids, without any diminution taking place in their weights ; | 
aud yet the quantity of electricity passing, aud through which their 
chemical affiuities are suspended, is so small as to produce but a 
slight deviation of the needle of a delicate galvanometer. 




















Some among our readers might almost be inclined to question 
these results, as being contrary to their general or specitic expe- 
Tlence. In fact, we may take a plate of ordinary zine or iron, and 
make it the cathode of even a twenty-cell or hundred-cell battery, 
iu an electrolyte of dilute acid or other fluid capable of acting upon 
the metals under ordinary circumstances, and we shall find that the 
zinc or iron is acted upon apparently as rapidly as though it consti- 
tuted the anode instead of thecathode in the fluid. No amount of | 





| admixture of compounds of the less oxidisable metals, 


| with 


voltaic power will suffice for its protection, or indeed make the 
slightest perceptible difference in the degree to which chemical 
action takes place. The cause of this phenomenon, and the facts 
which reconcile it to the general theory of electrolysis, and to 


| results of an opposite character which are equally susceptible of 


verification, have recently been investigated by Mr. D. G. Fitz- 
Gerald, who for several years has devoted much attention to 
the present subject-matter. The principal points involved in this 
investigation, and their practical bearings upon the electro-chemical 
protection of metals, we will briefly enumerate. 

We will illustrate, in the case of an extremely oxidisable metallic 
compound, the causes which interfere with the voltais protection of 
metals, and which are commonly involved in those cases of rapid 
chemical action or corrosion which occur in practice. 

Let us take the amalgam of sodium, which may be formed by 
making metallic mercury the negative electrode, or cathode, in a 
solution of a sodium salt, through which the voltaic current is trans- 
mitted. The mercury should be pure, and the salt free from any 
When a 
sufficient quantity of the amalgam has been obtained, the intensity 
of the current passing may be diminished until the effect of the 


| latter is simply to oppose the tendency of the sodium compound to 
| give electricity to, instead of taking it from the fluid, or, in other 


words, to protect the compound from oxidation. We have here an 
extreme example of the voltaic protection of metals. Now let us 
take a small piece of copper or iron wire, and bring it into contact 
both with the amalgam and with the fluid; a local couple will be 
formed, and the sodium will become rapidly oxidised. Nor wili this 
effect be at all obviated by increasing the intensity of the battery 
current or adding to the number of cells in circuit. The galvano- 
meter will indicate that the battery current is thus increased ; but its 
protective action is found to be completely neutralised. The 
amaigam, it is true, still constitutes a uagative electrode in the main 


| circuit ; but it also constitutes the positive element, and, conse- 


quently, a positive electrode, in the local circuit. Under these con- 
ditions the voltaic protection of the metallic compound becomes 
impossible. 

‘his is in great measure the case with the ordinary metals of 
commerce, unless specially prepared with a pure or perfectly homo- 
geneous metallic surface covering. Any metallic impurity upon the 
surface, electro-negative to zinc, becomes analogous to the copper or 
iron wire above mentioned, and in similar manner produces a local 
circuit. The fact is generally known to those who have had the 


| management and construction of voltaic batteries, that so long as the 


surface of a plate of zinc or of iron is maintained homogeneous, 
the metal will be but very slightly or inappreciably acted upon 
by dilute sulphuric acid aud other powerfully corrosive fluids, Thus 
tue plates of impure zinc used in the battery are invariably amalga- 
mated, i¢., coated with a homogeneous compound of zinc and 
mercury, when it is intended that they should be immersed in an 
acid solution. In this manner, local action is almost completely 
obviated ; and the zinc becomes consumed only when the circuit is 
completed, aud the metal becomes the electrode through which 
electricity passes to the fluid. And if the homogeneous surface be 
made a negative electrode, through which electricity passes from the 
fluid, the chemical action may be wholly arrested. Chemically pure 
zine and iron exhibit the same appareut indifference to their chemical 
affinities which become manifested by means of electro-voltaic 
action ; and the same applies generally to other metallic bodies. 
The experiment above indicated may be instructively modified in 
the following manner :—Let a plate of the iron or copper of com- 
merce be coated, by electro-deposition, with a layer of pure zine or 
iron. Immerse it in sea water rendered more powerfully corrosive 
by the addition of a mineral acid: it will be very slowly acted upon, 





}and a considerable time will be required before any appreciable 
| decrease in its weight can be determined. 


Attach the plate to the 
negative pole of a small voltaic combination of two or three alierna- 


| tions; to the positive pole attach a strip of platinum or of coke, and 


immerse both electrodes in the corrosive fluid. The chemical action 
upon the metal plate will now be effectually arrested. Now add to 
the fluid one or two drops of the solution of a metal, such as plati- 
num or copper, electro-negative to the zine or iron; the platinum or 
copper will be precipitated upon the latter, a multitude of small 
local circuits will become formed, aud the plate will then 
be rapidly corroded and dissolved. This effect will be 
familiar to those who have employed the battery of Daniell 
a positive element of amalgamated zinc immersed in 
dilute acid. Ly the leakage through the porous diaphragm of a 
portion of the copper solution in the negative compartment, metallic 
copper becomes precipitated upon the zinc plates, which thus 
become rapidly corroded until the whole of tue free acid is 
neutralised. 

Again, in the voltaic combination of Mr. Smee, particles of 
platinum often become detached from the negative plate and come 
into contact with the amalgamated zinc. When this happeus the 
latter becomes speedily consumed by local action, as evidenced by 
the torrents of hydrogen evolved from its surface—or rather from 
the platinum particles upon its surface. 

We may now proceed to the practical deductions to be made from 
the foregoing observations. It will be seen that the efficient pro- 
tection of metals from corrosion, when they are immersed in a tluid 
and may be therefore readily made to constitute a negative electrode, 
is comparatively a very simple problem in electro-cnemistry. ‘l'o 
obviate the effect of “fouling,” which generally occurs when corro- 
sion is prevenied, it will probably be tound sufficieut iu all cases 
merely to reverse the conditions which are necessary for complete 
protection from chemical action, to render the metal, during some 
suiall space of time, a positive iusteal of a negative electrode, and 
thus to remove the surface to which the marine organisms are 
aduerent. ‘This may be effected by avery slight, though rapid, 
effect of corrosion ; after which the protective action may be re- 
sorted to until the necessity again arises for the clearanve of the 
surface. 

These deductions may be summed up as follows :— 

Ist. When several metals, differing in their electro-chemical 
characters, are attached to a vessel below the water-line, metallic 
contact between them should be carefully avoided ; nor should they 
under any conditivus be made to jorm a portion of the same voltaic 
circuit. 

2ud. The impure metal or metals to be immersed should be 
covered, preferably by electro-deposition, with a tulerably thick 
coating of a pure metallic body mechanically and chemically adapted 


| for the purpose of protection, 


3rd. in order fu. ther to abstract them from the effect of chemical 
action, they slould severally be made the negative electrode of a 
werk voltaic combination, which sbould nevertheless be of sutlicient 
electromotive force tu produce an appreciable current when, from 
motives of economy, a non-oxidizible body, such as carbon or 
platinum, is used fur the positive electrode. 

4th. When, in consequence of the negative voltaic condition of 
the metal, and of the prevention of cori:usion, the surface becomes 
fouled by deposition of earthy bases and the adherence of marine 
organisms, the metal should be made the positive electrode of the 
voltaic combination, during a period of time varying trom a few 
minutes to several hours, until corrosiva has taken piace to a sulti- 
cieut extent to remove the deposited bodies 

It is to be observed that the mode suggested by Sir Lumpbry 
Davy for protecting the metaliic sheathing of vessels is necessarily 
imperfect, inasmuch as the local action, by which a metal may be 
more or less rapidly corroded, even while constituting a negative 
electrode in the circuit, is not provided against. In certain circum- 
stances this system would, therefore, be liable to fail in the 
prevention of corrosion; but the most importaut objection is that 
which has already been pointed out, viz., that the metal surface 
could not possibly be cleared by reversing the electrical conditions, 
or otherwise thau by mechanical means, while any portion of ziuc 
remained adherent to it. 

The utility of what is termed “ galvanising” surfaces of iron 
exposed to moisture or immersed in fluid, is well understood; but 
the principle upon which the preservative action is dependent is, 

















by no means, generally adhered to. Originally, such surfaces were 
coated with a deposit of pure zinc, from the sulphate of the metal, 


by means of the battery. The immense iron links passed into the 
abutments of the suspension bridge which, until latterly, crossed 
the Thames at Hungerford Market, were thus “ galvanised,” and 
were found successfully to resist the corrosive moisture of the 
London atmosphere. Voltaic deposition is now, however, invari- 
ably superseded, when practicable, by the process of immersing the 
cleansed iron in a bath of molten zinc of commerce, containing a 
number of metals electro-negative to the zinc i.self. For some pur- 
poses, as, for instance, for telegraph wires in the open country, 
such galvanised iron is well adapted; as the zinc soon becomes 
superticially oxidised, and the oxide, being insoluble in water, pre- 
veuts further chemical action; but where the oxide can be dissolved, 
as in sea water, or where sulphurous acid gas is present in the 
atmosphere, chemical action takes place with comparatively great 
rapidity, owing to the “ local voltaic circuits,” formed by particles of 
the metal which are dissim'lar in their electro-chemical character. 
It is for this reason that the superficial coating of metal, whether of 
zine, iron, or copper, should preferably be obtained by means of 
electro-deposition. 


THE LATE MR. ROBERTS. 


Tus “Journal of the Society of Arts” has the following admir- 
able notice of the life of the late Mr. Roberts :— 

Richard Roberts, of Denbighshire, the instinctive mechanician, 
better known as Roberts of Manchester, the informing spirit of the 
wide-famed firm of Sharp, Roberts, and Co., has passed away, and 
his mortal remains lie in the Cemetery at Kensal green. How much 
this one man did for the material progress of England, and the world, 
is known but to few, but, could the results sudden|y disappear, all 
would be conscious how wide a gap would be left. The material 
profits of the world are represenied by millions on millions of 
pounds sterling, accumulated and accumulating even while the 
blessing conferred on humanity, by substituting metal.ic drudges lor 
living beings, is overlooked. lnventive mechanicians in the highest 
sense are far from numerous—thcir faculty is as much a peculiar 
gift as that of the poet or musician, albeit in these |.iter days there 
be many who reckon invention to Le a proce-s as natural and 
inevitable as that of hens laying egys. ‘ley mistake contrivance 
for invention, and would consider the scooper out of a cavern in a 
sandstone rock, for purposes of shelter, to be on a par with the archi- 
tect of the Parthenon or of York Minster. Richard Roberts pos- 
sessed emphatically the gift of invention, not mere improving in a 
fixed track, but the power of imagination to convert matter gene- 
rally to human uses, by changing its form and variously combining 
it; this faculty is the basis of all engineering in the higher sense, 
doing that which has not been done before, and also doing it well and 
usefully. Imitating what has been done before is the process of the 
builder and constructor, rather than that of the engineer. Richard 
Roberts began his career as pattern-maker to a millwright, in the 
days when engineers were unknown as a professional body. The 
word * pattern-maker” in its largest sense is one of high import. It 
means the designer of a new form or type; in the technical 
meaning it is one who copies accurately in wood or metal a design 
first presented in a drawing by the original designer. To do this 
work well requires precision of hand and ey2, and, iv using handand 
eye for others, it was not long before Richard Roberts discovered 
that he had within him a weil-spring of imagination fitting him to 
originate as well as execute. So he came to London, the metro- 
polis of progress, and was one of those who helped in the workshops 
of Maudslay, also a self-educated man of his own kind. He was 
then, in the year 1814, twenty-tive years of age. In the year 1817 
he began to work for himself in Manchester, and turned his atten- 
tion to the construction of machine tools. Skilled fingers, such as he 
himself possessed, were rare aud costly, and no large amount of 
work could be executed by them. In mechanical engineering, 
plane surfaces, mathematically true, are an essential of success, 
These plane surfaces were produced by what was technically termed 
“chipping and filing,” all executed by human hands. In dealing 
with a soft material, such as wood, a jviner can produce plane sur- 
faces with comparatively littie labour, but iu stubborn metal skill of 
eye and hand needs also strength of muscle. So Richard Roberts 
devised a machine to form true planes on iron surfaces as freely as a 
joiner planes wood, and after that he made other machines to cut 
grooves, or square holes, or “ mortices,” in iron also, and to form 
true teeth on wheels and pinions. From that time forth he pos- 
sessed metallic workers, needing neither eye nor hand, but only 
human attendance to set them in operation. Metal henceforth 
became as pliant as wood had been before it, and iron began to sup- 
ply the place of timber in machinery. In the year 1823 Richard 
Roberts had acquired a reputation that induced a capitalist, ‘Il homas 
Sharp, to seek him and obtain him for a partner, ‘I'here are quali- 
ties in most men which induce them to desire for themselves a 
monopoly of the things they are anxious to acquire, and, at the same 
time, to denounce all attempts at monopoly in others. About the 
year 1824 the dominant monopolists in Lancashire were the work- 
ing spinuers, who claimed, as they had a right to do, their own 
prices for labour, but they also claimed a right of excluding others 
from working. Upon this the mill-owners applied to iichard 
Reberts, the man of most mark in invention, to construct for thema 
self-acting mule, ie, a traversing frame, holding an enormvus 
number of spindles for spinning thread, moving backwards and 
forwards by steam power, and only requiring the attention of a child 
or two to piece broken thread. When it was finished and at work 
the mill-owners wished to have it, and set it at work simply in 
terrorism, but Richard Roberts refused to be a mere tool to change 
the monopoly from men to masters. So it lay some time in abey- 
ance, and meanwhile he devised a system of gauges and patterns to 
make all parts exactly alike, so that any part of one machine would 
fit any other machine. By the year 1830 the machine recvived many 
other improvements which perfected it, and millions on millions of 
spindles are now at work over the whole civilised world, each sepa- 
rate spindle doing more and better work thau avy five or six of the 
human beings —girls or women — known of erst as “Spinning 
le then turned to locomotive engines, and some 1,500 
have been constructed at their works during a term of thirty years. 
Then he turned to turret clocks, and devised the original system 
now largely employed by Dent. When the Couway Bridge, with 
its millions of rivets, was about to be constructed, he devised a 
machine, analogous to the Jacquard loom, for punching accurately 
the holes in the plates. This machine has since been used iu the 
construction of the Boyne Viaduct, tae Victoria bridge at Montreal, 
and the Jumna Bridge in India. In 1852 he turned his attention to 
steam ships, and, departing from all existing practice, he adopted 
two side keels instead of the usual central, aud applied two screw 
propellers, ove on each side, with separate engines, thus enabling 
vessels to turn round in their own length, by setiing the screws to 
work in opposite directions. ‘'his propo-ition, anuouuced in 1852, 
has become an acknowledged practical fact only in 1564. And so 
passed away a loug life of utility. As a matter of course, Richard 
Roberts patented his inventions. All Manchester would have won- 
dered had he not done so, aad nevertheless would have used his 
inventivus without recognition if he had not protected them. It 
has become a wide-spread fashion at the present tims to denounce 
pateutees as monopolists, but ou examiuativu it will appear that the 
denouncers are sunply would-be monopulists, capitalisis who would 
put all competition out of the market but for the competition of new 
inventions. Doubtless the patentee inventor also aims at a mono- 
poly, but it is instrong competition with the capitalist, whom he can 
only conquer by giving the public something better or cheaper, As 
a rule, tue capitalist dues not care what he makes or wastes so that 
he does it to his owa profit. A Mauchester manufacturer once 
remarked to an inventor, * You come at a wrong time; we never 
make improvements till profits get wiredrawa, aud they are very 
good just now.” Without protection for new taanulactures or new 
ideas, no manufacturer would make improvements, expending his 
money only to teach his neighbours new arts at his cost. It would 
be a fatal day to progress could capitalists succeed in making all 
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ideas common property, and abolishing copyright in art, literature, 
and manufacturing invention. The glory would have departed from 
us. Inventors create cap tal—not often for themselves. They 
gain it, and, if true inventors, expend it again. They are 
make-alls, not save-alls. The Arkwright class of pseudo- 
inventors, the men of business, are the great accumulators, and of 
t value to the nation, but they are commercial men, not pro- 
ucers in the true sense. The true inventor is never satisfied with 
the imperfect present while he can obtain a glimpse of a more per- 
fect future. ‘I'he established capitslist, with his red tape and his 
patterns all ticketed and docketed, hates this disturbing force, which 
interferes with all his existing arrangements, perchance “ hindered 
him of half a million"—when his mill, with all the latest improve- 
ments, was just completed, brought forth another mill which could 
work five per cent. cheaper, by some new crotchet springing from a 
mechanical brain. Richard Roberts was a true inventor. Of the 
millions of capital he created for the world, he reaped thousands and 
expended them, and passed out of life at three-score years aud 
fifteen, leaving bebind him, unprovided for, his only daughter, who 
nursed him through his declining years, and prolonged his life by 
her cares. His funeral was a public one, provided by his friends in 
Mancbester as a mark of their respect, and was numerously attended 
by his brother engineers, by many of his old workmen and 
upils, and by a large number of eminent men in all walks of life 
ichard Roberts was elected a member of the Society of Arts in 1860. 





LUBRICATING THE STEAM ENGINE, 


So much waste is continually going on in the very costly item of 
oil that we are prone to think the cause of it is ignorance and not 
wholly carelessness, fur the most reckless person would hardly be 
guilty of such crimival waste as is too often manifested. In the 
matter of supplying the furnaces of a boiler with coal there seems 
to be little hope of radical reform, for the quantity of half-burned 
fuel, clinker, and needless waste we have seen thrown out with 
ashes is astonishing. This neglect shall not claim our attention at 
present ; and in this article reference is made only to the use of oil 
and lubricants generally. 

Oil is not a motive power, and possesses no impulsive energy 
whatever; but to judge from the manner in which it is slopped 
about, one would suppose that it had some peculiar virtue hitherto 
undiscovered. Moreover, the amount of oil which a bearing will 
carry is limited, and after the surface of it and the brass is once 
covered, every drop poured on is wasted; for the journal throws it 
off, just as the stomach does food when overloaded. ‘he proper 
quantity for any given bearing can be learned only by experience, 
and engineers will find that they can economise very greatly by a 
little observation and practice. In addition to this test there are 
automatic or self-regulating devices for limiting the supply of oil 
to bearings, these consist of oil-cups, but the use of them if not 
abused is greatly misunderstvod, An oil-cup is not simply a funnel 
to pour oi! into ro that it will run down on a bearing, but it is 
intended for a fder, or to gauge the quantity supplied as exactly 
as a cock admits water toa boiler. This function is performed by 
one of the mest simple arrangements it is possible to conceive of, 
namely, a le: gth of cotton wick anda tube. The tube is always 
fitted in every properly made vil-cup, and the wick only remains to 
be supplied oy ihe engineer. No engine should be without a cup 
on every bearing, Jor it is impossible to judge as accurately what 
the journal requires as the wick will feed when once properly ad- 
justed. The tube in the oil-cup must not be filled too tight with 
the wick or it will not feed, and by regulating the size and tit of the 
wick the oil may be fed fast or slow. Besides the wick there are 
many other selt-feeding oil-cups working on scientific principles, 
which perform very well, and we have merely alluded to the 
simplest one—that with a wick, as an example of a self-feeding 
arrangement. 

It is not alone the exterior working parts that require lubrica- 
tion ; but the valves and piston should occasionally receive atten- 
tion as well as the others. We are well-aware what a disputed 
point this is in engineering practice, and can ourselves bear witness 
to very many steam engines that have been running for years with- 
out a drop of oil in their cylinders or valve-chests, but it must be 
borne in mind that these are exceptional cases, and may be due to 
the state of the steam, the construction of the engine, and nature 
of the metals in contact. By the state of the steam is meant 
whether it is high-dried or superheated from the construction of 
the boiler, or whether it is moist, as occurs in boilers with small 
steam room. Therefore, because one engine here and there runs 
without oil in the parts mentioned, it does not follow, as a rule, 
that no valve-seat or piston requires to be lubricated. The medi- 
cine which is harmless if taken by one man, becomes deadly poison 
to another, and where in one instance oil would not only Le wasted 
but would injure the machine if applied, in the other it is absolutely 
essential to economy. 

The frequency with which oil is to be introduced into the cy- 
linder is a very important point, for the same rule applies here as to 
the bearing. All that is not essential to the work is thrown away 
by the engine or carried out with the exhaust. In proof of this, 
the tubes of some surface condensers were recently discovered to 
be half choked up with tallow; if this fact were not substantiated 
by the assertion of a competent engineer we should be inclined to 
doubt it. 

Without further digression, it is important to observe that it is 
not only the weste of grease which occurs by its lavish use, but the 
injury which those vital parts—the cylinder, valve-face, aud pack- 
ing—sustain, that render the employment of tallow a source of 
damage to the parts mentioned. It 1s well known to experienced 
engineers that there is a peculiar appearance of packing rings and 
the piston faces where they set, when much tallow has been used. 
This peculiar appearance may be called “ worm eaten,” since it 
resembles nothing more than it does the track of an insect; it is to 
the endurance of the metal just what the ravages of the worm is to 
timber; in ashort time it 1s wholly destroyed Some pistons that 
we have seen might have been cut witha knife. This damage is 
ny owing to the free use of greare, and is explained by these 
tacts. 

In the rendering of rough fats, such as are used for greasing 
cylinders and pistons, sulphuric acid is freely used. The quantity 
of the acid used amounts to, at the least, 12 per cent. of the weight 
of fat, and it combines at once with the whole of the fatty matter; 
a portion of the acid is removed by washing the grease in water at a 
high temperature; but a certain part remains behind aud becomes a 
constituent of the rendered mass. This acid is set free when iutro- 
duced to the steam cylinder by the heat therein, and though 
necessarily small in quantity to the proportion of grease introduced 
at once, exerts its evil influence, aud slowly but surely destroys the 
metal; the iron is eaten up, and the carbon alone rewaius. Where 
this adulterated or impure grease has been used too lavishly the iron 
is entirely destroyed, and what remains may be literally cut with a 
knife like charcoal. Animal fats are themselves acids, chemically 
speaking ; but these are not specially injurious to iron. The best 
way to avoid this trouble is to use pure grease or beef tallow, 
rendered by heat alone, A quantity of this placed in a tin pot on 
the steam chest will gradually resolve into a pure fat, and by 
pressing the scraps but little or no waste takes place.— Scientific 
American. 








Prooness 1n tHE West.—The Lundy Island Granite Company 
have purchased a fine little steamer, the Vanderbiit, to tow their flat- 
bottomed stone vessels to Highbridge, and also to carry provisions 
for the men from Barnstaple. The gracvite, which is the finest in 
the West of Eugland, is being quarried by about 150 men.—The 
Harbour Commissiouers of St. Ives have had counsel's advice on 
their right to enforce payment of dues, and, the answer being satis- 
factory, the works of. the new pier will be commenced forthwith. 
Mr. Robertson has contracted to construct the pier for £15,500. It 
will be 600ft. in length, commencing from the Castle Rocks, and is 
to be completed in August, 1865. The harbour dues will be levied 
in May next. 
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“Tuts invention, by W. B.fHaigh, of[Oldham, consists in various 
improvements connected with vertical saw frames employed in 
sawing planks or balks of timber, to Betty or fret saws, for sawing 
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directly or by the intervention of a sliding joint. These arrange- 
ments dispense with the rocking shaft and lever hitherto used for 
working the slide from an eccentric, and enable the engine to 


fretwork, to circular saws for cross cutting or other purposes, and | be so simple and compact as to be well adapted for saw frames. 


also to the steam engines by which the saws are worked. 
Figs. 1 and 2 are front and side elevations of the improved verti- 


Tn Hetty, or fret saws. for sawing fretwork, the saw is caused to 
be in equilibrium with the slide which carries it, by attaching 


cal saw frame, and the steam engine for working the saws; Figs. 3 | the connecting rod between the saw and the sliding part of the slide. 


and 4, detached views of the cylinder, slide box, and slide rod of 


In Fig. 5, representing one of the arrangements of fret saws, 


the engine; Fig. 5. a side elevation of the improved fret saw ; | fis the framework of the machine; g!. the slide; h!. the saw; and 


and Fig. 6, a side elevation of the improvements connected with 
circular saws, 


| 


k!, the connecting rod which passes through an opening or space in 
the framework and top part of the slide, and is jointed at one end, 


In Figs. 1 and 2, a, }, represent two saw frames, capable of | as at JI, to the slide between the saw and the sliding part m!, and 


taking in any size of timber, and arranged to slide up and down 
in guides in the stetionary frame c, The saw frames are connected 
by connecting rods d, e, to cranks f, q, set at half centres on the 
shaft A of the steam engine, in order that the said frames may 
move in opposite directions and balance each other, and also enable 
the piston of the steam engine to have equal work at all parts of its 
stroke. The saw frame ais connected at the front to the piston rod i 
and at the back to the connecting rod d, so that the pressure of the 
cut is divided between the piston rod and the said connecting rod, 
and thereby give equilibriun to the strain upon the working 
parts; but wh n desir d, the piston rod can be at the bick, and the 
connecting rods at the front. The shaft of the steam engine is 
central with the half stroke of the piston, and the connecting rods are 


brought down from the piston rod to the cranks, which arrangement | : 
| other end of which works loose on the shaft s, which tarns 10 


saves the leneth of the connecting rod.and shortens the framework to 
a corresponding extent. 


The feed is given to the timber in the | 


usual manner by two separate eccentrics £, working on the crank | 
shaft h, and connected by rods to pawls J, working in two grooved | 


wheels m, fixed to the shafts of the fluted rollers n.on which the 


timber rests, and the fences 0, against which th» side of the timber | 


is in contact, are adjusted by set screws, and fixed to the stationary 
frame c The rollers p, for keeping the timber against the fences, are 
connected to two vertic)! shafts g, working in bearings at each side 


of the frame c, and to each shatt is fixed a lever r attached to a | 


spting s by a rod ¢, having a screw sufficiently long to shift the 
roller for taking in various thicknesses of timber, there being on 


the screw and against the lever a nut in the hand wheel «, which is | < 
| table; and when the worm is turned the other way it will bring up 


turred to shift the lever and roller, and give the necessary friction 
against the fence, 
large nuts working on screws w in connection with springs, in the 
usual manner, for the purpose of adjusting the rollers to the various 
sizes of timber to be sawn. 

In the steam engine for working the saw frames the slide box and 
valve are placed at right angles to the length of the cylinder, and 
the steam passages arranged accordingly, ia order to work the slide 
direct from the eccentric by a straight rod. 

In Figs. 3 and 4 a! represents the cyliuder of the engine; 5!, the 
slide box and ports; c!, the steam passages from the ports to the 
cylinder; d', the eduction pipe; and e', the slide rod. The centre 
of the crank shaft of the steam engine is level with the centre of the 
slide rod, and the eccentric rod is connected to the slide rod either 


The holding-down rollers v are connected to | 





at the other end toa ball crank on the bevel wheel n!, to which 
revolving motion is given in anv desired manner, and as the con- 
necting rod moves up and down. it gives up-and-down motion to 
the slide without undue friction at any part, and enables the saw 
and slide to act in equilibrium 

Certain improvements are also connected with a circular saw, to 
be used either separately or in connection with the saw frames before 
described. The circular saw is used for cross cutting and other 
purposes, and instead of making the bearings stationary which carry 
the spindle of the saw, they are made movable, so that the saw can 
ba raised or lowered as desired. These improvements are shown in 
Fig 6, in which o! represents the cirenlar saw; p!. the spindle to 
which it is fixed; and q', the band pulley for driving it. he 
spindle p! turns in bearings at one end of the swing lever r', the 


bearings in the framework, and has at one end the band pulley @. 
The band passes from any driving pulley over the carrier pulley ul, 
and around the two pulleys g! and @, and as the pulley ¢is 
central with the axis of the swing lever, the length between the 
two pulleys is the same at any position of the saw, and the tension 
of the band is the same in all positions. In large circular saw 
frames the swing lever is moved up and down bya worm v!, gearing 
into a worm wheel or quadrant w'!, fixed to the boss of the swing 
lever r!, so that when the worm is turned either by hand or power 
one way it will canse the worm wheel or quadrant to revolve and 
depress the swing lever, and bring the saw below the table z, 10 
order to prevent accidents when the timber is being placed on the 


the saw and cut the timber as it rises, and after the timber has been 
cut the saw can be again lowered to bs out of the way during the 
removal of the cut timber. In smaller saw frames the swing lever 
is moved up and down by a screw and nut, or other convenient 
means. 


Cast Tron Borters.—Th> Harrison boiler, formed of small hollow 
glob s of cast iron, is coming into considerable use in Lancashire. 
One ha; been at work in Loudo (at Messrs. Denton’s, Bow Com- 
mon) for upwards of two years, and with much success. The 
hollow cast iron spheres are made to have a strength equal to about 
one ton pressure per square inch. It is found that no scale ever 
lodges in them. 
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Tue illustrations represent a machine patented by Messrs. Daglish 
and Windus, engineers, St. Helens, which is specially adapted for 
bending the “ garboard stral:e” of ships’ plates. 

The machine consists essentially of a top and bottom block for 
holding the plate to be bent. A roller for bending the plate, anda 
set of double-purchase crab gearing and spur quadrant at each end 
of the machine, working independently. The top block is balanced 
by two levers, with toothed quadrants at one end of each, working 
into each other, so as to ensure the uniform rising and falling of the 
block. By this arrangement it can be moved up and down with the 
greatest facility ; and when the plate is placed between the blocks, 
the top block is tightened down on to it by two cotter bolts at each 
end; these bolts, also, serving to carry the balance levers ; the top 
block is also cast hollow, so as to be filled with water, and thus pre- 
vent the ri-k of fracture from being in contact with the hot plate. 

The bending roller is carried by the spur quadrants at each end of 
the machine worked by the purchase gearivg, and, by the use of a 
peculiar swivel bearing in the arm of the quadrant. one end of the 
rollercan be moved up or down independently of the other, and 
can also be moved, independently, nearer to, or farther from, the 
machine, as occasion may require. It will therefore be seen that the 
plate can be bent to auy required degree, from a right angle to the 
smallest departure from its original form, and also either uniform 
thronehout its whole length, or at varying angles from one end to 
the other. 

‘The machine is equally well adapted for bending the plate up- 
wards or downwards ; but by bending it upwards, the gauges are 
more easily applied and the plate may be bent at once to its required 
form without any waste of time. 

By the use of wood moulds fixed to the bottom block and bending the 
plate downwards, any required curve may be given to the plate with 
equal facility. 








SOCIETY OF ARTS. 
Wednesday, March 30, 1864. 
ARTIFICIAL LIGHT AND LIGHTING MATERIALS, 
By B. H. Paut, Esq. 

"'ne use of artificial light being one of those appliances which 
belong to an advanced state of civilisation, it has naturally under- 
gone that kind of progressive development which is characteristic of 
suca arts. There has been, within the last hundred years, not only an 
immense improvement in the methods of obtaining artificial light, 
but also an equally important change in the sources whence light 
ing materials have been derived. 

Towards the end of last century the only materials used for light- 
ing were avimal fats, such as tallow and fish oils, the former being 
used as candles, the latter burnt in lamps. Improvements were, 
from time to time, made in the preparation of these materials, by the 
introduction of new substances, and also iv methods of using 
them; but those improvements, though highly advantageous, sink 
into insignificance when compared with the introduction of coal 
gas as a lighting material. In towns, the use of gas soon prevailed 
over the use of other lighting materials, but in the country, and 
especially in remote places, candles and lamps still continue to be 
largely used. The advantages of ‘gas are indeed of such a nature 
as to require a thickly-populated town or district in order to be 
fully realised. 

One of the materials formerly used for lighting, to a small ex- 
tent and in a few localities, was petroleum; and some years before 
the introduction of gas attempts were made to prepare artificial 
petroleum from various bituminous minerals, in order to use it as 
& source of light. These attempts were progressing fairly when 
the discovery that the inflammable gas obtained from coal by heat 
could be used for lighting purposes, was made known by Murdoch, 
and this new method of lighting became, for a time, almost the sole 
object of attention in regard to artificial light. The manufacture of 
artificial petroleum was, however, continued to some extent in a few 
places where circumstances were unfavourable for the introduction 
of gas lighting. About the year 1830 works were established in 

rance for this purpose, and have continued in operation to this 
day. Somewhat later other works were started in cther parts of 
the Continent as well as in this country; about the year 1853 the 
earth oil of Rangoon was examined by Mr. Warren De La Rue and 
Hugo Miller, with a view to its application for lighting purposes, 
and about the year 1560 the extraordinary abundant supplies of 
petroleam in America became the object of special interest as mate- 
Tials for lighting. 

Cuemican Nature or Hypro-Carson Ors vse ror Licutina. 

It is mainly to the products of natural and artificial materials, 
known under the variuus names of photogen, paraffin oil, &c., that 
] now beg to request your attention. Whether these materials be 
of natural or artificial origin they all appear to agree in possessing 
the same general character, and in being of the same chemical 
nature. ‘The chemical history of these materials is still very incom- 
plete ; but, according to the results of the best chemical investiga- 
Uons, they appear to covsist, for the most part, of mixtures, a 
considerable number of hydrocarbons, which differ from each other 
Y small degrees iu physical character and chemical composition, 

Ul, at the same time, present a general analogy among each other, 
and with tie gaseous hydrocarbon known as marsh gas. This sub- 
stance constitutes the initial and typical member of the series, while 
at the other extremity of the series are solid hydrocarbons, 
resembling wax or spermaceti in appearance, constituting a number 
of substances. kuown to chemists under the collective name of 
Paraffiv. Between these two extremes of the series there are a great 





ed of other substances, solid, liquid, aud gaseous; some of 
tich have been separated and examined; others have not yet been 
obtained in au isolated state. 
bel Sadition to the hy dro-carbons above enumerated, some others, 
on "s ug to other chemical series, have been detected, in smaller aud 
aod ‘Dg proportions, both in the various kinds of natural petroleum, 
ad ip the tarry vils obtained by distilling Liruminous minerals, 
volley &c., at a temperature not exceeding dull reduess. ‘These 
leg 80 ay ae a considerable proportion of oxygenated oils, 
brad ger ein general of the ature of creosote. In the natural 
A = t te amount of there oxygenated vils is very much smaller, 
prone pe in some few instances that their presence has been 
bastondt a auy dezree of cert duty. Both in the natural petro- 
eine er = t Hee taper d by destructive distillation, there is always 
thes i 88 of a kind of pitchy substance in solution which gives to 
iquids their characteriztic black and tarry appearance, and ! 
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there are likewise small quantities of strong smelling substances, to 
which the peculiar aud generally offensive smell of these materials 
is due. 

Orictn Or Naturat Hypro carbon MArertats. 


The very intimate chemical relation between native petroleum and 
the wily products of dry distillation, is highly interesting, from the 
probability which it appears to suggest that these materials, whether 
natural or artificial, bave a common, or at least, a closely analogous 
origin. The close resemblance between petroleum and the oily pro- 
ducts of dry distillation bas long been recognised, and the actual 
identity of a great nany of their several constituents, which bas been 
more revently ascertained, is but a more detailed elucidation of the 
obvious analogy between these materials. Guided by this analogy, 
many naturalists have come to the conclusion that petroleum, in the 
various states that it is net with, is the product of a kind of natural 
distillation that has taken place, or may be still going on, in the 
interior of the earth. 

Whether or not this speculation be strictly correct, it undoubtedly 
presents a high degree of probability. All organic substances which 
are pot themselves volatile, such as wood, flesh, and other vegetable 
and animal substances, yield, when subjected to the influence 
of heat below dull redness, tarry oils, which have in all cases the 
same general character and similarity to petroleum, differing only 
according to the specific differences in the materials from which 
they may have been obtained. 

‘The various kinds of bituminous minerals met with chiefly in the 
coal measures, and to some extent in other geological situations, also 
yielded, under similar conditions, oily products of the same general 
character. This fact at ounce becomes intelligible when it is remem- 
bered that the bituminous portion of the minerals from which such 
products are obtainable has originated from the same kind of vege- 
table and animal substances that are now met with in nature. 
Hence, whether it be supposed that natural petroleum has been pro- 
duced by an actual distillation of bituminous miverals, or by some 
other process, different and slower in its operation, though effecting 
the same result as distillation, it is not the less evident that the 
ultimate sources of the minerals that serve for the manufacture of 
those lighting materials to which I am now referring are in all cases 
the same, namely, organic substances, and those, in all probability 
for the most part of vegetable origin. 

There is, however, an important difference between these 
bituminous minerals and unaltered organic substances, in regard to 
their fitness for yielding, by distillation, such products as are suitable 
for the manufacture of hydro-carbon lighting materials. This is the 
difference that exists between the composition of unaltered organic 
substances and the composition of the remains of organic substances 
belonging to former epochs, which constitnte the bituminous 





—SS=== STS ae ee Se ss St - 
UESENOUE UO FOUEETOTUSUCEOYENEDOTAOMOALAQOAOGN AUCH A TAU eee AERO RC TURE OTTUET VERNON NEUEN TEN 8 i 








portion of the minerals to whose formation they have partly con- | 


tributed. 

Taking, for the sake of illustration, dry wood as representing the 
composition of the organic substances, which are the primary 
sources of bituminous minerals, and comparing it with the average 
composition of the bitumivous portion of coal, it appears that for a 
given percentage of hydrogen the relative amounts of carbon and 
oxygen are widely different. 





Wood. Coal. 
Carbon ......+. 50°00 ....605. 8815 
Hydrogen.e.... 555 ..sccoee 5°26 
Oxygen..ce.ees 44°45. neo OF 
100°00 100°00 


This difference arises from the alteration the organic substances 


have undergone during their passage into that bituminous portion | 
of minerals by which they are now represented. ‘T'bis alteration | 


corsists in a progressive elimination of the oxygen, either as water 
or carbonic acid, or both, and the consequent concentration of 
carbon, as may be seen from the followiug representation of this 
chapge:— 














Composi- Composi- Composition 
tion of tion of of 
word, water. carbonic acid. 
Carbon .. 50°06 ..se0e eevee 50°00 ...... 6 oonse- 44°00 
Hydrogen 555 ...cc0 1 ccccee O55 coccee cvecee 655 
Orygen .. 44°45 srecoe B cocece BUGS coeee 1G ooesee 20°45 
1 0.0 9 91°00 22 69°00 


This change is analogous to that which takes place in decaying 
organic substances, and is, in fact, a slow carbonization. Tis effect 
is of considerable importance as regards the artificial production of 
hydro-ca: buns for lighting purposes, inasmuch as the value of any 
material for this purpose increases with the increase in the amount 
of hydrogen, aud the decrease in the amount of oxygen they con- 
tain. tis on wccount of the large amount of oxygen in wood aud 
peat as compared with coal, that those materials are less suitable for 


the inanufacture either of illuminating gas or bydro-carbun oils. In | 


the former case the gas produced from them contains such a large 
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amount of carbonic acid, that its illuminating power is very slight, 
and in the latter case the oils produced by the distillation are con- 
taminated with oxygenated oils and resinous substances, which 
render their purification more troublesome than that of the oils 
obtainable from bituminous minerals, in which the amount of oxygen 
remaining is so much less, 

But there is another feature in this alteration of the organic sub- 
stances from which the bituminous portion of the minerals in ques- 
tion has originated. By r-ferring to the above comparison between 
the composition of wood aud that of coal, it will be seen that not 
only has the oxygen been, to a great extent, eliminated, but there 
bas been an alteration in the ratio existing between the hydrogen 
and carbon in wood. Instead of being, as in that case, in the ratio 
of 1 hydrogen to 9 carbon, itis in the ratio of 1 hydrogen to17 carbon 
in coal. ‘This circumstance is indicative of the separation, during 
the change that hus taken place in the conversion of decaying organic 
remains into the bituminous constituent of minerals, of a compound 
of carbon and hydrogen, such, for instance, as marsh gas. 

This gas, consisting of carbon and hydrogen in the ratio of 3 to 1, 
is always produced in putrefaction, and by the action of heat upon 
organic substances. It also occurs naturally in connection with the 
coal measures, constitutivg, together with small quantities of olefiant 
gas and nitrogen, the main portion of the fire damp of coal mines, 
Carbonic acid gus is also of frequent occurrence in coal mines, These 
facts, together with the close chemical relationship between marsh 
gas and the various constituents of petroleum, all agree in adding 
to the probability of a very close connection between bituminous 
minerals and the various kinds of petroleum; a connection of such 
a nature, in all probability, that they should be regarded as of 
simultaneous origin, in the same way that the carburetted hydrogen, 
or marsh gas of coal mines, has most likely originated ; not from the 
decomposition of coal itself, but conjointly with coal, by the pro- 
gressive alteration of the organic remains whence it and other 
bituminous minerals have been formed. 

Exhalations of marsh gas almost always accompany the discharge 
of petroleum from natural springs, and in most of the American 
petroleum it is possible to recognise the presence of small 
portions of the other substances, ranging next to marsh gas in the 
above series, and gaseous under ordinary conditions of temperature 
and pressure. 
Cuaracters oF Hypro-carson Lamp Oizs. 

In the absence of any important difference between those consti- 
tuents of patural petroleum and of the oils obtained by distilling 
bituminous minerals, which are capable of being employed as light- 
ing materials, it will be unnecessary to draw any special distinction 
between the oils manufactured for that purpose and those 
different materials; and, in considering the characters which are 
requisite in these products, they need be contrasted only in 
regard to certain minor details, that are more consequences of 
the methods of manufacture practised than of any more essential 
difference. 

By examining the tabular statement of the composition and 
characters of the various substances constituting both petroleum and 
the so-called coal or shale oils, and consideriug what are the con- 
ditions under which the oiis prepared from these materials are to 
be used as lighting materials, it will be evident that there is only a 
portion either of the vatural or artificial material that is applicable 
as oil for burning in lamps. 

Leaving out of consideration the first four members of the series, 
which are gas: ous at ordinary temperatures, it will be seen that the 
remaining members of the series that are liquid at ordinary 
temperatures, gradually increase iu specitic gravity, varying in this 
respect to the extent of 64 Ib. per gallon to about 83 1b. per gallon. 
Beyond this latter point the other members of the series are solids, 
and come under the general denomination of paraffin. 

Another important point of difference consists in the boiling point 
of the individual members of the series. ‘This varies from 37 deg. 
| Fah. to upwards of 600 deg. Fah. It is to this character that atten- 
| tion fequires to be chiefly directed in regard to the degree of safety 
| with which these substaucee can be used for burning in lamps. I 
say the degree of safety, because 1 am far from being disposed to 
agree with the opinion that bas been put forward that the use “4 
any of these substances is necessarily attended with danger. On 
the contrary, | am strongly inclined to think thar all or any of them 
may be used without any necessary risk being inearred. Of course, 
due precautions must be observed iu the use of these substances, 
and those precautions must be greater than are requisite in the case 
of the oils that were formerly used as li hting materials, viz., the 
fat oils obtained from animals, fish, and plauts. Hydrocarbon oils 
are, by their nature, much more combustible thau jat oils, at the 
same time that they possess higher illuuinating power, and it 
would be by no meaus prudent to deal with the oue in the same 
manner as with the other. 

‘The outcry that has been raised against the dangerous character 
‘ of hydro-carbon oils is, however, in no degree more deserving of 
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respect than that which was raised on the same visionary ground 
when the use of gas was first introduced. All that is really neces- 
sary to avoid accident with the hydro-carbon oils is that those who 
use them should be properly instructed as to the way in which they 
sheuld be stored and | By this means it will be far more 
lkely that the desired result of preventing accident may be secured 
than by exciting a vague and unreasonable apprehension of danger. 

In regard to the safety of hydro-carbon ait used for burning in 
lamps, the main consideration is its capability of giviag off vapour 
spontaneously at the ordinary temperature, or when the oil becomes 
slightly warmed. In regard to this character, tho various liquid 
members of the substances given in the table differ considerably. 
Taking the first of those that are liquid at the ordinary temperature, 
it will be seen that its boiling point, which is the thermometric in- 
dication of its degree of volatility, is 86 deg. Fah., a temperature so 
little above that which may exist in a room where lamps are used, 
that it would be very objectionable to use such a liquid as a lighting 
material in that way. The temperatures given in the table as the 
boiling points of the individual oils are not by any means the lowest 
temperatures at which they evolve vapour, and for this reason, if we 
fix 80 deg. or 90 deg. Fah. as the highest temperature to which the 
oil in a lamp is capable of being raised, even in an extreme case, the 
boiling point of a liquid that would be suitable for burning in lamps, 
under such condition, ought not to be less than 200 deg. Fah. above 
that temperature. 

With the lamps now generally in use for burning hydro-carbon 
oils, it would be only under very exceptional and improbable cir- 
cumstances that the oil in the lamp could become heated to a tem- 
perature so high as 80 deg. Fah., and even then some of the more 
volatile portions of these oils, boiling at about 160 deg. Fah., might 
be burnt without any danger. 

But the hydro-carbon lamp oils are never distinct substances in a 
chemical sense, like the several substances whose characters are de- 
scribed in theabovetable. They are always mere mixtures of a number 
of those substances, aud consequently they donot presentany constant 
point of ebullition, while the specific gravity and other characters 
are the mean of those appertaining to the several substances present 
in the mixture, and tha: mean also varies according to the relative 
proportions of the mixed substances, 

The absolute separation of these substances is, indeed, a matter 
almost of impossibility, and, so far as relates to their practical appli- 
cation, not by any means requisite. It is, however, essential that 
in preparing hydro-carbon oil for use ia lamps, the manufacture 
should be conducted in such a manner as to secure the separation 
of the more volatile portions to such an extent that the oil, when 
finished, may be heated to 100 deg. Fah. without taking fire when 
the flame of a match is brought into contact with its surface, in an 
open vessel, such as a saucer, Oil that will bear this test is, [ be- 
lieve, perfectly safe for all reasonable use; and [ am of opinion 
that this simple test is by fur the best criterion of the proper charac- 
ter of such oils. While, of the oils constituting petroleam and coal 
oil, those which have a boiling point below 280 deg. ah. would be 
too volatile for ordinary use in lamps; on the other hand, those 
which have a boiling point above 60v deg. Pah. are also unfit for 
this purpose, but for very different reasous, It has commonly been 








supposed that the reason why these latter oils do not burn weil in | 


the ordinary lamps is that they are too thick, and have not suflicient 
capillarity to rise in the wick and feed the flame. 


I am disposed to | 


think that th’s view is erroneous, and am more inclined to the | 


opinion that their de’ ts, as lamp oils, are to be ascribed rather to 


the high temperatur’ requisite for their volatilisation, and also to | 


the greater density o 
experienced in the use 
generally known as h 
aud the small flame they 


their vapour. The chief difficulty that is 

i these oils of high boiling point, which are 
y oils, is the charring of the lamp wicks 
ive. 


Aprit |, 1864, 





illuminating power compared with that of coal oil. The manufac- 
ture of these commodities, however, is still carried on so much more 
by mere rule of thumb than under the guidance of sound principles, 
based upon knowledge of the materials dealt with, that defects of this 
kind cannot be wondered at, and it will probably be some long time 
before these processes come to be carried on in such a way as to 
secure the best results both to the producer and the consumer. 


Intuminatina Power. 

In the case of all kinds of lighting materials the light produced 
when they are burnt is due to their containing, or yielding when 
heated, olefiant gas, or other hydro-carbon gases, which are equi- 
valent to it as regards the production of light. In the production 
of artificial light by any of the means that have been hitherto com- 
monly used it is always the result of the intense ignition of solid 
particles of carbon. Luminiferous hydro-carbon gases and vapours, 
which, for couvenience sake, may be collectively represented by the 
term olefiant gas, all agree in the character of being decomposed at 
a temperature higher than that requisite for their production, in 
such a manner that the greater part of the carbon they contain is set 
free in a state of very minute division. This is an essential 
character of all luminiferous substances. In any ordinary luminous 
flame the particles of carbou so separated become intensely heated, 
and emit light while being burnt, giving to the flame its whiteness 
and brilliancy. 

The production of heat is, therefore, an essential preliminary to 
the production of light, and it is also equally necessary for the 
production of light that the heat produced should act upou some 
solid substance. The separation of minutely-divided carbon from 
the luminiferous hydro-carbous, when they are heated, provides this 
essential condition for the production of light. Gases or vapours 


which do not yield any solid substance when burnt do not afford | 


any luminous flame, or at most, only a feeble light. Thus, for 
instance, hydrogen and marsh gas, or sulphur, burn without evolv- 
ing any considerable light. Olefiant gas, on the contrary, burus 
with an intensely white luminous flame. At the same time it is in- 
dispensable that the solid particles separated ix an ordinary flame 
shculd not retain their solid state, but that they should, by combus- 
tion, be converted into gas. This is the case with the carbon 
separated in the flame of ordinary lighting materials: it burns and 
is converted into the carbonic acid gas. this were not the case, 
every flame would constantly produce a shower of dust. 

‘The greater the number of solid heated particles in a flame, the 
greater willbe the light it evolves, consequently, the amount of 
light capable of being produced by various hydro-carbon gases and 
vapours, or their illuminating power, is directly proportionate to the 
amount of carbon contained in a given volume of the gas or vapour, 
and capable of being separated during combustion. ‘Taking oletiant 
gas as the standard of comparison, aud referring to the table of the 
several hydro-carbon oils constituting petroleum aud coal oil, it will 
be seen that the individul members of the series differ very con- 
siderably in this particular, and the figures expressing the relative 
amount of carbon also express the relative illuminating power of 
equal volumes of their vapours. 

it is probable that in burning the vapour of any one of these 
substances the general nature of the decomposition which takes 


place consists in the production of marsh gas which burns, aud the | 
separation of all the carbon over and above that requisite for the | 


formation of marsh gas. Consequently, in the flame of the substance, 
No. 4 of the table, there would be nearly twice as much carbon 
separated as in the flame of olefiant gas. Separation of carbon to 


such an extent would be more than sufficient for the production of | 


| light under ordinary circumstances, and would be accompanied by 


| greater in proportion to the increased amount of carbon in the | 


by reference to the table it will be seen that the oil which has a 


boiling point of 527 deg. Fah. affords a vapour that is twice as 
dense as that of the oil boiling at 243 deg. Fah., or, iu other words, 
a given weight of the former oil occupies in the state of vapour only 
half the bulk of an equal weight of the latter also in a state of 
vapour, ‘This circumstance alone will, toa great extent, account 
for the smaller flame of the heavier oils as compared with that of 
the more volatile oils, whose vapours are less dense. Then in pro- 
portion as the volatility of the oils decreases the temperature requi- 
site for their volatilisation increases, and at the same time a greater 
degree of heat is necessary to effect that decomposition of the vapour 
into gas, which is an essential step in their combustion for light- 
ing purposes. ‘The temperature necessary to effect these chauges is 
so high that at the same time the wick itself gradually becomes 
charred, and incapable of exercising that capillary action by which 
the flame can be fed with oil. In addition to these circumstances it 
must also be remembered that in proportion as the density of the oil 
Vapour increases, so does the amount of carbon in the vapour in- 
crease, and, at the same time, there is a proportionate increase both 
in the heating power and the illuminating power of equal volumes 
of the vapour, Consequently, in using heavy oil of high boiling 
point ina lamp, the result is that a very small, intensely hot, and 
highly luminous flame is produced at first, and after a very short 
time the wick becomes charred and incrusted with the surplus 
carbon, separated in the flame, to such an extent that it soon begins 
to decrease in size and to lose brilliancy. 

It appears, therefore, that the oils at either extremity of the series 
are equally unfit for use in the ordinary hydro-carbon oil lamps. 
But in practice it never happens that any one of the several sub- 
stances described in the table is used for lighting purposes; it is 
always a mixture of a number of them that is used. Sull the facts 
that I have just pointed out in regard to these extreme cases exercise 
their influence in the same mauner with regard to this mixture, On 
the oue hand, it must not contain any such amount of the more 
volatile members of the series as will confer upon the mixture the 





property of giving off inflammable vapour when heated to 100 deg. | 


Fah., or enable it to become permanently inflamed when brought in 
contact with a lighted match while at that temperature. On the 
other hand this mixture must not contain such a proportion of the 
heavier and less volatile oils as would render the vapour forming the 
flame too dense and too highly carbonaceous, and necessitate too high 
a temperature for the decomposition of the vapour that is essential 
to the production of light. 

The due proportions of these various conditicns is secured in 
practice by collecting the oils during distillation in fractional 
portions, that which distils over first containing the oils that are too 
volatile for use in lamps, the second portion that distils over being 
the burning oil, aud the third portion containing the heavy oils 
and paratlin. 

The precise points at which this separation of the cil into these 
three portions takes place will depend very much upon the nature 
of the material operated upon. In this respect there are great 
differences in the various materials now used as sources of these 
lighting materials. 


for use in lamps. Canadian petroleum does not require more than 
10 per cent. to be separated on this account. Coal and shile oils 
also vary much in this respect, according to the material they are 
produced from, aud the temperature at which the crude oil is dis- 
tilled from the coal or shale. As a general rule, the crude oil of 
coal or shale, contains a greater amount of the volatile oils the lower 
the temperature those materials are distilled at. his, however, is 


not a disadvautage, since the amount of crude oilobtainable is greater | 


the lower the temperature of the distillation. Generally speaking, 
coal or shal vil does not require that more than 5 to 15 per cent. of 
the bulk should be separated, as too volatile to be mixed with the 
burning oil. 

At the other extreme there are also differences between petroleum 
and coal or shale oils. The burning oils manufactured from the 
latter sources, as generally met with, have a specilic gravity of about 
0-520, while the specific gravity of those made from petroleum is 
rarely above 0 800, and sometimes as low as 0-780, 

1 do not believe there is any really suflicient reason why there 
should be this difference in the case of petroleum, which, as ‘T shall 
alterwards point out, involves a serious disadvantage as regards its 





American petroleum generally requires the | 
separation of some 20 or 25 per cent. of its bulk, which is tvo volatile | 


a tendency to the production of smoke, in consequence of some of 
the carbon escaping combustion. ‘This teudency would, of course, be 


vapour, and although the illuminating capability would be greater 
in the same proportion, it would not be possible to realise that 
capability except under special conditions. 

There is, therefore, a practical limit in regard to the mode in 
which lighting materials are generally used, beyond which an 


increase 11 the amount of carbon in the material would be rather | 


prejudicial than otherwise, 


In the case of gas, itis never anything like an approximation to 
pure olefiant gas that is used, but only a mixture of it with other | 
gases, containing from 5 per cent. to upwards of 20 per cent. of ole- , 


fiant gas. 


Man- aac f jaan cs 
chester— Greenock— | Newcastle Boghead 


T. Richardson. 
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Fyfe. 


Thompson. 


9°25 
| 30°05 
30:17 
ll42 


14°50 
ob 49 
12°29 
707) 


8st 
34°90 
4553 | 
6.64 | 
3°67 
2°46 
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Olefiant gas .... 
Marsh gas 
Hydrogen 
Carbonic oxide} 
Carbonic acid . 
Nitrogen 
Sulph, hydrogen 


17 50 00, 10°19 
EOv4 | 47 3 
11 46 | L7°S2 | 28°80 
12 176 | 16°23 
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Of these gases the first three after olefiant gas are the only ones 
that take any part in the production of light, the others being mere 
impurities. Those gases, however, do not contribute directly to the 
production of light to any extent, but, being themselves combustible, 
serve in part to produce heat requisite for decomposing the olefiant 
gas,andrendering the particles ot carbon separated from it luminous. 
‘hey also serve to prevent the flame from smoking, by diluting the 
oletiant gas, and thus admitting of its being brought more intimately 
in contact with the air required for perfect combustion. 
serve to give bulk to tbe flame, and thus to diminish the concentra- 
tion of the light which would take place if the olefiant gas were burnt 
without any admixture. 


In all these respects each one of these three gases answers the | 
re, how- | 


purpose required of it equally well, or nearlyso. ‘There a 
ever, other particulars in regard to which there is a very consider- 
able difference in their fitness for these purposes. This difference 
consists in the respective capability of these gases for producing 
heat and carbonic acid by their combustion. Any amount of heat 
produced by burning any lighting material over aud above that 


requisite for giving the necessary temperature to the flume is | 
would have the effect of heating the | 


obviously objectionable, since it 
atmosphere of the space lighted, and rendering it oppressive. Since 
all lighting materials contain carbon, and by tueir combustion 
abstract oxygen from the air, the production of carbonic acid is, to 
some extent, a necessary result of the use of any such material; but, 
on account of the prejudicial influence of this gas, it is highly 
desirable that the quantity produced, for a given quantity of light, 
should be as small as possible. In both these respects there is a 


very wide difference between the effects of the three gases which | 


are generally contained in coal gas as the dilutauts of the olefiant 
gas, as will be seen from the following table :— 


Heating 
power for 
equal 
Vouumes. 


Carbonic 
sake 
acid 

produced. 


Relative vo.ume 
of oxygen 
consumed, 


Tempe- 
rature of 
flame. 


Air 
Hydrogen ........ 4299 2 
Carbonic oxide ., 823 
Mar=h gas .... ccece 14,084 
Ulefant gas ...... .* 


This comparison serves to show that, although hydrogen produces 
more heat by combustion, and gives a 
flame, than carbonic acid, still it is the best substance to be used for 
diluting the olefiant gas, since it affords no carbonic acid. On the 
contrary, marsh gas is worse even than carbonic acid, on account of 
its producing much more heat and carbonic acid. 
amount of carbonic acid generated, aud ‘the beating effect produced 
for a given quantity of light, gas, however, has a great advantage 
over any of the lighting materials formerly used. As comparea 





——————= 


with tallow, for instance, gas produces only one half or les th 
half as much carbonic acid, and little more than one-third the h 1 
ing effect. But it would be a very great improvement i east 
facture of gas if it could be produced with hydrogen alone as th 
diluting substance. Many years ago an attempt was made to of “ 
this by Selligue in Paris, and subsequently the same thing ones ied 
in this country by Professor Donovan and Mr. White under ‘th 
name of water gas; but both projects proved unsuccessful owi : 
toa variety of adverse circumstances. pisee cilia 
It will be evident from what has already been said with re ard 
the dependence of the luminosity of a flame upon its rn “ 
that it is desirable to produce the highest attainable temperature ir 
the flame, and that any means of increasing that temperature oa id 
have the effect of increasing the illuminating effect. A very ele vm 
contrivance for this purpose, in the case of gas, has been davies’ br 
Dr. Frankland. It consists in heating the air consumed in the cor : 
bustion of the gas by means of the waste heat radiated from the 
flame, by making it pass down along the side of the chimney befor 
entering at the bottom of the burner to supply the flame. * Ip this 
way the air is heated to 500 deg. or 600 deg. Fah., aud there is = 
course, a corresponding increase of temperature in the flame “Dr 
Frankland has ascertained that by this simple appliance the same 
amount of light may be obtained with a saving of 49 per cont of 
gas, and that for a given consumption of gas there is an increase in 
the illuminating effect to the extent of 67 per cent. 
Returning now to the liquid hydro-carbonic oils used for lamps I 
will endeavour to point out how the principles I have deonsibons ta 
reference to gas, obtain in the application of those oils to lighting 
purposes. In this case the hydro-carbon vapour is not mixed vik 
any diluting substance, as in gas, and all of these oils would viye 
off a considerable amount of smoke if burnt in the same way as 
fat oils, by reason of the high carbonaceous nature of their vapours 
This circumstance was one of the most serious impediments to the 
introduction of these oils in the first instance; but, eventually, q 
lamp was devised which satisfied ail requirements, and which 's 
now largely in use. To understand the way in which the 


n the manu- 


To 
combustion of hydro-carbon oils iu these lamps is effected with. 
out production of smoke, it must be remembered that, in ordivary 
cases, the flame of any lighting material being, for the most 
part, gaseous and in contact with atmospheric air, there is, in 
accordance with the well-known laws of gaseous diffusion 
a continual intermixture of air with the gaseous substances in the 
flame, and the extent to which this intermixture takes place is de- 
termined by several conditions, which may be regulated at pleasure, 
To take the simplest case, that of gas; the rate of intermixture will 
be proportionate with the rate at which the gas issues from the 
burner, and by the velocity of the current passing along the sides of 
the flame. When gas is burnt with a large argand gas buruer it is 
very liable to smoke, but when a glass cylinder is placed over the 
flame the gas burns without smoke, in cousequence of the greater 
intermixture of air with the flame, caused by the draught of the 
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| or other places remote from gas works. 


lower temperature in the } 


In regard to the | 


chimney. The degree of draught, and cousequently of intermix- 
ture of air with the burning gas will depend upon the height of the 
chimney. Witha very high chimney aud powerful draught the in- 
; termixture may be effected to such an extent as to neutralise, 
almost entirely, the illuminating power of the flame. In order, 
therefore, to effect perfect combustion without loss of lighting 
effect, it is necessary to proportion these determining conditions of 
the intermixture of air with the flame, according to the nature of 
the material to be burnt. 

It is iu this manner that the combustion of the hydro-carbon oils in 
lamps is effected. By meaus of the chimuey a strong current of air 
is produced, aud by means of the perforate i cone immediately over 
the wick, that current of air is made to impinge upon the ascending 
vapour, and mix with it so as to enable it to burn without smoke. 
In this case, therefore, the air, by meaus of which combustivu is 
| supported, is made to serve the purpose of the diluting gases in 
ordinary coal gas, giving greater bulk to the gaseous contents of the 
flame, aud such a distribution of the ignited particles of carbon as to 
admit of their being perfectly burnt. 

The necessity of this admixture of air with the vapour of hydro- 
| carbon vil to enable it to burn without smoke, is of course greater 
in proportion as that vapour is denser and more highly carbouaceous, 
In this respect it will be seen that the several members of the series 
of substances constituting these vils differ materially. For instance, 
the vapour deusity of No. 16 is twice as great as tuat of No. 4, aud 
there is the same proportion between the amounts of carbon iu the 
vapours. ‘The former vapour would also have double the illumiua- 
ting power of the latter; the size of the flame of No. 8 would be pro- 
portionately smaller, and owing to these two circumstauces the 
ignited particles of carbon would be so concentrated that a great deal 
| of smoke would be produced unless a copious intermixture of air 
was effected by meaus of a very vigorous draught 

Practically, the differeuce between the several substances here 
referred to compensate each other iv consequence of the mixture of 
these different substances in the various kinds of hydrocarbon oils. 
The higher illuminating power of the denser vapours is, to a great 
extent, rendered available by the more bulky nature of the less car- 
bonaceous vapours, aud, iu this way, a mean result of both characters 
combined is arrived at, which answers all desired purposes. 
Everything depends upon the due proportionate mixture of the 
different substances. 

From these considerations it will be seen that there is a 
positive disadvantage in carrying the separation of the more 
volatile portions of tbe oil beyoud such a pvint as is indispensably 
requisite for their being used with safety; for the more these sub- 
stances are separated from the oil intended to be used in lamps, 50 
much the more must the least volatile portions at the opposite extre- 
mity be separated from it, in order to obtain a material fit to bura 
without smoke, avd witb a sufliciently large flame. 

It will now be necessary to consider briefly the applicability for 
lighting purposes of hydro-carbon oils, which are tvo volatile to 
be used iu the ordinary lamps. Itis a fact that will be familiar to 
many of the members of this Society that the idea of applying 





| such highly volatile hydro-carbons as lighting materials is uot, by 


any means, athing of yesterday. It was first conceived, | believe, 
long before the year 1830, by a gentleman who has occupied, and 
still occupies, a most prominent position among those who have 
contributed to the successful establishment of gas-lighting. Mr. 
Lowe's original proposal was to use the volatile hydro-carbons ob- 
tained from the tar of gas works in the place of water in gas 
meters, sO as to serve the double purpose of measuring the gas 
supplied to consumers, and of augmenting its illuminating power. 
Nextto him came Professor Douovan, who proposed to make water- 
gas the medium for vapourising these liquid hydro-carbons; aud he 
appears to have formed this idea independently of any knowledge 
of Mr. Lowe’s plan of naphthalising gas. However that may be, 
the originality of the project, in point of time, certainly belongs 
Mr. Lowe. “These projects attracted very great attertion at the 


| time, but they never came into anything like general application. 


It may be that on reflection the gas companies did not esteem very 
highly a plan for doubling the illuminating power of their gus, sive 


this advantage was not necessarily accompanied by a dewand for 


| twice as much light as was previously used 


Some years afterwards another attempt was made to employ the 
highly volatile hydro-carbous as lighting materials, by the late Mr. 
Manstield, to whom we are indebted for a very excellent investiga- 
tion of chemistry of gas tar. His plan was to use atmospheric air a5 
the medium for volatilising the hydro-carbons, chiefly with the view 
of applying them in this manner for the lighting of country houses, 
The material that be 
employed for this purpose was tue more volatile portion of gas tar, 
now known to chemists under the name of benzole; but it pus-e=5# 
a character, however, which proved fatal to the undertakiug—it was 
| that of becoming solid when considerably cooled. In consequence 
| of this the reduction of temperature produced by its own Volalilisde 
tion rendered it solid, and stopped its further evaporation. 

Strangely enough this very same plan of using atmospheric alt, 
saturated with the vapour of a volatile hydro-carbou, has quite 
i recently been put forward with much pretence as a totally new 1- 
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vention, notwithstanding the fact that Mansfield’s patent entirely 
covers this application of these substances, and that, as this patent 
has expired, the process is now public property. 

The naphthalising of coal gas, though still older, has also been 
prought before the pnblic lately, under a new name, as being a new 
inveution. 

It now only remains to consider how far it may be practicable to 
use the highly volatile hydro-carbons of petroleum, and similar 
materials, for lighting purposes, by diffusing their vapour through 
atmospheric air. These liquids are free from that prejudicial 
character of solidifying when cooled which renders benzole obtained 
from gas tar inapplicable for the same purpose. They are now 
obtained in tolerable abundance in connection with the manufacture 
of hydro-carbon lamp oils, and they are to a great extent still mere 
waste products, since they do not answer well as a substitute for 
turpentine, which is the chief use they have been put to yet. It is, 
therefore, possible that these liquids might be obtained in sufficient 
quantity, and at such cost, as would admit of their being used as 
lighting materials. ; 

By a reference to the table it will be seen that, as compared with 
olefiant gas, their illuminating power is considerable. ‘Taking the 
substance No.7 as representing the available volatile portion of 
petroleum, its vapour bas 3} times the illuminating power of olefiant 
gas, in other words, gas coutaining 3} per cent. by measure of this 
vapour would have the same illuminating power as coal gas con- 
taining about 12 per cent. of olefiant gas, and with 7 per cent. of 
this vapour it would be equal to the best cannel gas. 

There is one important point, however, in regard to this applica- 
tion of the volatile hydro-carbons which cannot be overlooked, and 
which requires to be thoroughly examined before any attempt is 
made to use them in this way. It is well known that hydro-carbon 
gases, such as olefiant gas and marsh gas, the representative of all 
these liquid hydro-carbons, when mixed with air in certain 
proportions, form a mixture that is violently explosive. It, there- 
fore, becomes a question of very serious moment whether this fact 
presents any real or insurmountable obstacle to the use of atmo- 
spheric air as the medium for using these volatile oils in the 
conditions of gas. Whether, in fact, under the conditions to be 
observed for such a use of these oils, it would be possible to get 
such a mixture of the vapour and of air as would be explosive 
when brought in contact with a flame. If that be possible, even in 
some extreme case that may be of unlikely occurrence, then there 
cau be no doubt that the use of these oils in that way would be 
highly objectionable. 

It cannot be doubted, looking at the mere possibility of the matter, 
that with these vapours, just as with marsh gas, an explosive mix- 
ture might be produced. There is no question as to that. The 
question is, could such a result take place under the conditions for 
using these oils ? 

It is well known that the explosibility of a mixture of marsh gas 
and air depends upon the relative proportion of the gas and air. 
For its perfect combustion marsh gas requires ten times its volume 
of air. Such a mixture is explosive when brought in contact with 
flame, and the explosive character still continues when the propor- 
tion of air is not more than six or seven times as great as 
the marsh gas. But, when marsh gas is mixed with only 
three or four times its volume of air, the mixture is not 
at all explosive, but will burn like unmixed gas. In _ the 
same manuer, other hydro-carbon gases require to be mixed with a 
certain proportion of air to form explosive mixtures; and, with 
regard to the vapours of the volatile hydro-carbons, this is equally 
the case. In consequence of the density of these vapours being so 
much greater than that of their representative—marsh gas—those 
vapours require much larger proportions of air for their combustion. 
Thus, for instance, the vapour of the oil No. 7 requires 70 times its 
volume of air for combustion. In all probability such a mixture 
would be explosive. But such a mixture of this vapour with air 
which should possess an illuminating power equal to cannel gas, 
would not contain more than 27 parts of air to 1 of the vapour. 
Such a mixture, I believe, would not be explosive under any cir- 
cumstances that require to be taken into account. 

Then as regards the possibility of an explosive mixture being 
formed, it appears to me highly probable that the extreme volatility 
of these liquids would in itself constitute a most effectual safeguard 
against the formation of an explosive mixture. To ensure the 
efficacy of this character of the oils, however, it would be indis- 
pensable that arrang ts should be made for securing the intimate 
contact of the air with the hydro-carbon to be volatilised, and like- 
wise the constant maintenance of a fresh supply of hydro-carbon. 
All these points, however, are mere matters of detail, which would 
acquire importance only ‘after the determination of the fact that, 
with a sufficiently volatile oil, its vapour mixed with air might be 
burnt like gas without any danger of an explosive mixture being 
formed. If that were satisfactorily proved to be the case, it is 
likely that this mode of using these portions of hydro-carbon oils 
that are still without any satisfactory application might be intro- 
duced with advantage in many cases. Among others I may 
mention the lighting uf railway carriages, and of houses or public 
institutions situated at a distance from gas wor 





























eo iy 
TG ¢ ZOREEPTOE 
PIsé 4 SSeesgs ts 
Bars S S-2S 7 Te=5 
<=s0e oS ee Drie sersee 
STE st lS sss ers sss ts Se sesee ses 
Ree c. Sees fees 
E322 a. Fa2eStaeas 
a = SSa2659 55 
258 o Sese®oass: 
a5 oS? o's 
EE LLLLAAAAAREAQAAAQGAAGAGHAAA 
SISsSse es sevesssscascsse ees 
3 
otonfanfaafonfonfeofoofonfonfo-f--fonhonfoofoofoohoofenfonfontanfanhe=] <>] 
*“SSSSESERSSERSELHESSTEETES* Ee 
oy elle ode ote es cee ees | 
oe¢e eS 6 “ee eee oe eee eee | 
a Q 
le bol Bd td Ph | g 
aa'g's''s So's! ssades | 5 
et en anenaiaie — 
<< 
SEE), 5), 8, BS, o) seseee & 
sh!' GIS : Sleaala!lwaosise C 
esia's''s!''s'ss's' eagses | € 
= Ed 
Ig:iiiieiig 4 
S itisil ; 
S 
Ss & 8 
a e ere 
TTLLUITE SEIS E dt dgtitiel See 
we N ~ Fes 
a3 ee 
ot ee lft See ee worn 1. LR e 2. 
GSS" °** S'Seegsseeece’ se | FES 
"wR 
a 
es. = ea @ tistee RO 2s 
. : c - fan on = 
sslSlllISZiglilliiisszgae | 23 
wu cn ce 
“A 
fee. Qe= 
| Pe ee <2"2 
TESS K—SSSCHONNRAAM Om mE S=e05 
SSudcASSuSAdAcAGUeGSeN! 111 Seer 
Efe 

















IRELAND.—The Dundalk Harbour Commissioners are about ex- 
pending £43,000 on the harbour, which will make it one of the best 
tidal ports in Ireland, 





Anotner Company.—The prospectus is issued of a large under- 
taking formed under the auspices of the Mercantile Credit Asso- 
ciation in conjunction with the Contract Corporation, and bearing 
the title of “Smith, Knight, and Company, Limited.” The capital 
is £4,000,000, in 80,000 shares of £50 each, with a first issue of 
40,000 shares, of which 20,000 have already been subscribed. The 
basis of this undertaking is an arrangement for the transfer of the 
business, plant, and contracts of Messrs. Smith and Knight, whose 
tender has recently been accepted for the Royal Sardinian Railways. 
The general design of the og en | is to act as an auxiliary to the 
Contract Corporation. The board is very respectably composed, 
aud Mr. George Kuight will be managing director. It is not intended 
to call up more than £10 per share, 


Genius ann Cooxtne.—A “cook and housekeeper,” named 
Catherine or Katy Liddle, of No. 7 Comelybank, Edinburgh, has 
lately filed the following provisional specification in the patent office. 
The Commissioners of Patents have, however, refused provisional 
protection. Katy says :—“ I geta tinsmith or other competent per- 
son to make for me, of any suitable material, an egg or saucepan 
constructed with a second bottom placed on a framing inside, two or 
three inches above the bottom of the pan, in which second bottom 
are made oue or more holes, according to the size of the pan desired, 
to receive the bottom of as many small tea cups placed in the holes 
made large enough toallow thecups to be immersedin the boiling water 
up to the middle of the cup. 1 place this pan on the fire, with water 
sufficient to cover the upper bottom, and let it boil; [ have ready 
the number of eggs required to be cooked, with a small tea cup for 
each egg. This tea cup I dip in boiling water, but without leaving 
any or very little of the water in it, and I then break the egg in the 
usual way and place it in the tea cup, and I do the same with all the 
eggs I have to cook, The tea cups with the eggs in them are 
then placed in the pan in the holes made for them in the second 
bottom, as above mentioned. I carefully watch to see the egg done 
to the precise degree of doing it according to the taste of my master, 
which generally takes not quite so much time as does the ordinary 
method of boiling an egg in the shell. My master considers this a 
very superior method ot cooking anegg. He says that it very much 
improves the flavour as compared with the ordinary method of boil- 
ing an egg in the shell; it is also so nice andclean looking, and you 
can also by it always and at once detect an unsound or imperfect egg. 
As compared with the usual method of poaching an egg, everyone 
admits that my method isa decided improvement. My master is at 
pains to show it off to any friend or friends who may be visiting 
him, whether it be at breakfast, or at dinner, or at supper, by having 
an egg cooked for each friend after the manner I have described 
above. He likewise says that it makes the egg so light and easy of 
digestion, that he thinks a man might with ease eat half-a-dozen at a 
meal without any injurious consequences.” 


Umiusation or Brixe.—Another has just been added to the many 
instances in which purely scientific research has led to the develop- 
ment of the arts and manufactures, Mr. Alex. Whitelaw, of Sidney- 
street, has invented and patented a process for the treatment of the 
hitherto waste brine of salted meat, so as to produce therefrom 
nutritive and wholesome extract of meat and portable soup. lis 
process is the first practical application of Mr. Graham, the Master 
of the Mint’s, recently-made, curious, and interesting discovery of 
“ dialysis.” Mr. Graham, after pursuing those elaborate investiga- 
tious on liquid diffusion that have occupied him for many years, 
found, that when animal membranes (as well as some other bodies of 
a similar nature) were interposed between solutions of various sub- 
stances and water, that “crystalloid” bodies freely diffused them- 
selves through the membranes into the water ; but to “ colloid” bodies, 
such as gum, albumen, &c., the merest film of such a membrane pre- 
sented an almost impassable barrier. Mr. Whitelaw has availed 
himself of this principle in his process, which is of the simplest 
character. He can conduct the dialytic operation in vessels of various 
forms and materials, but the arrangement he prefers to employ as 
being in every respect practically the best, is a series of bladders, 
firted with gutta percha necks and plugs. These bladders are filled 
with the previously filtered brine, and hung in rows from poles 
stretching across and suspended into vats of water. ‘The water is 
renewed in these vats once or twice a day, and the action allowed 
to goon; when, at the end of the third or fourth day, it will be 
found that nearly all the salt and nitre of the brine have been removed, 
and that the liquid contained in the bladders is pure juice of flesh in 
a fresh and wholesome condition. This juice, as obtained from the 
“ dialysers,” may now be employed in making rich soups without 
any further preparation ; or it may be evaporated to a less or more 
concentrated state, and packed in hermetically sealed tins for sale, 
The extract of meat thus obtained is in the highest degree nutritive 
and wholesome, and well adapted for hospitals, for ships’ use, and 
for an army in the field, Mr. Whitelaw has also adapted his process 
for the use of ships at sea, for the economisation of their brine, and 
for the improvement of the food, and, consequently, the health of 
the men. The quantity of brine annually wasted is very great. In 
Glasgow alone not less than 60,000 to 100,000 gallons are thrown 
away yearly; and if we take each gallon as equal in soup-producing 
power to 7 |b. of beef, some idoa may be formed of the economic 
value of this process.— Glasgow Herald. 


Agmour Piates.—On Tuesday and Wednesday week some firing 
at armour plates took place at Portsmouth—French as well as 
English manufactured plates being under trial. Tuesday’s firing 
was confined to the common 95cwt. smooth-bore 8-in. gun, with 
solid cast-iron shot and a16 lb. charge of powder. The result of 
this day’s firing, which was merely to classify the plates in their 
order of merit according to the Admiralty regulations, was as 
follows :—1, a 6-in. plate from Messrs. Beardmore, of Glasgow, a 
sample plate, hammered down to 12in., and finished under the rollers 
to six; 2, a 4}in. plate from Messrs. Petin, Gaudet, and Co., France, 
rolled ; 3, two 6-in plates from the Millwall Ironworks and Ship- 
building Company, for the Bellerophon, rolled; 4, a 4}-in. plate from 
Messrs. Beale, of Parkgate Works, Sheffield, for the Pallas, rolled ; 
and 5, a 43-in plate from Messrs. Petin, Gaudet, and Co., France, 
rolled. On Wednesday the 9°22-in. gun, smooth-bore, commonly 
termed the 100-pounder Armstrong, was tested against the plates 
with steel shot. The first shot was fired, with a charge of 30 ib. of 
powder, and directed against one of the Millwall 6-in plates at its 
left, and where it had received no shots from the 8-in. gun in the 
previous day’s firing. This shot was made by Firth and Son, 
Sheffield. It struck the plate 12in. above the lower edge, and 
stopped, partially buried in the ship’s side and partially in the plate, 
the outer surface of the shot being not more than half an inch out- 
side the plate’s outer surface. A second steel shot, manufactured 
by John Brown and Co., of Sheffield, was next sent against the 

late, and struck on the same end. It also remained partially 

uried in the plate, and partially in the ship’s side. In this instance 
the outer surface of the shot and the plate were flush. In both 
cases the whole of the plate’s back near the shot hole was broken 
up. Penetration into the ship was not effected, and the plates had 
apparently done their duty in repelling such dangerous missiles as 
steel spherical shot, even at the cost of their own destruction. On 
inspecting the inside of the ship the damage done to the side at the 
back of the plate was found to be very serious. A space 16{t. 
in length by 4ft. in breadth was started, and bulged inwards from 
4in to Zin. ; the whole was fearfully shaken. Indeed, 
so much was it shaken that probably one more steel shot, and 
certainly two more, would have sent this 16{t. by 4{t. of the ship's 
side with its armour-plate prostrate on the frigate’s gundeck. A 
steel shot was next fired at Messrs. Beardmore’s plate. 1t struck the 
plate’s centre, and projected 2in. from the plate’s outer surface. 
‘There were no cracks, nor was any damage done to the inside of 
the ship at the plate’s back. A shot was next sent at the second 
plate of the Millwall Company, but it flattened up in entering the 
plate, projected 2in., and its further progress was stopped. ‘his 
finished the practice with the 9°22-inch gun, and a closing shot was 
fired at the Norwegian ironplate from the 8-inch gun. This shot 
stuck in the plate, its outer surface being 4in. outside the plate. It 
opened up deep cracks on the plate’s lower edge. 





CLARK’S REVOLVING SHUTTERS AND BLINDS. 

Tuis invention, by Alexander Clark, of Gate-street, Lincoln’s-inn- 
fields, relates, first, to the manufacture of revolving shutters, in 
which, instead of the ordinary wood laths lapped one on the other, 
a series of round rods is adopted, which are merely placed and held 
in close contact, and have no lap the one on the other. 

The second part of the invention relates to revolving sun blinds. 
These are made of laths, and threaded or connected together very 
much in the manner of wood lath revolving shutters, but, instead of 
forming the area of the surface of laths to make a solid surface, 
there is disposed alternately with the laths small balls, or spheres, 
or short cylinders, which keep the laths at certain deter- 
mined distances apart, say three-quarters of an inch; these 
balls or cylinders are disposed at intervals throughout the length 
of the laths, say every foot, and corresponding with the uniting 
tapes or bands of the laths. 

The third part of the invention relates to the application of 
pulleys of different diameters to the revolving or winding barrels of 
revolving shutters, with an endless band or chain so arranged thata 
differential motion is induced, whereby power is obtained to enable 
the easy winding up of ashutter or blind. 

Another part relates to improvements in short spring barrels for 
winding up shutters and blinds, such as described in a patent granted 
to Mr. Clark, No. 975, April 5th, 1862, which consists in forming « 
double iustead of a single barrel, one of large and one of small 
diameter, the one within the other, the smaller one to contain the 
acting spring, the larger one being that on which the shutter is 
wound, by which means a much less length of spring is required 
than when one and the same barrel is used. ‘The same effect may be 
produced by contracting the interior diameter of the large barrel by 
radial ribs extending towards the centre, the inner ends of which 
form the limits that coutain the spring. 

The last part of the invention relates to machinery to bo used in 
the manufacture of wood lath shutters, which consists of a punching 
apparatus for perforating the holes or slots through the laths, 
whereby they are threaded and held together. 

Fig. 1 represents a revolving shatter formed of round rods or 
laths fitted to the opening of a window, showing also the means of 
coiling up such shutters; this view represents the inside of the 
shutter and opening to which it is fitted, but, so far as the shutter is 
concerned, its appearance is the same inside aud out. 

Fig. 2 represents a transverse vertical section of Fig 1. a, a, are 
the round rods, which have slot perforations through them at inter- 
vals 6, #, 6, as seen in Fig. 1, for the reception of steel bands or tapes 
e,e. A terminal lath d is provided ai the upper and lower parts, 
to which the ends of the tapes c, ¢, are securely fixed, the whole of 
the laths forming the shutter having been previously drawn tightly 
together; these lath or strip shutters are unlike other lath shutters, 
as no rubbing contact takes place between the laths in coiling, 
the act of biu ling the shutter merely causing the one round lath to 
roll upon the next, the tension of the strips ¢, ¢, ¢, in trawing the 
rods togetber having no effect in impeding the coiling of the 
shutters, as is the case with ordinary lath shutters, These shutters 
are coiled up by means of spring barrels e, e, mounted one on either 
side of the window; strips of metal f; /, connect the top lath of 
the shutter to the spring barrels, wh ch, as well un lerstood, contain 
a spring coiled up in a state of tevsion, such that, when the shutter 
is sligutly lifted 1, coils up on the two barrels; the reverse action of 
pulling down the shutter uncoils it, and increares ihe tension of the 
spring. These shutters are fitted to run i: g at the sides of 
the window or openiug in which it is fitted, as usual in coiling shut- 
ters, the ends of the wood rods fitting somewhat closely therein. 

Fig. 3 represents a transverse sc ction of a shutter, in which the 
action of coiling or bending is the same as before described, but in 
which the edges of the laths or rods only are of a rounded form, 
the cross seculon being somewhat of an oblong or extended oval 
form. ‘This admits of the laths being threaded aud drawn up tightly 
on the connecting tapes, which are firmly fixed to the terminal laths, 
as before described. In this case the laths are threaded on and held 
by steel strips or laths, which are springs, aud have of themselves a 
tendency to coil and involve the shutter upon itself in a circular 
recess g at each end, or it may be ou a pin’ attached to the upper 
lath at each end, as described in the operation of Mr, Clark's patent, 
dated November 21st 1856, No, 2768, for self coiling shutters. In 
this case the spripg barrels, as at Figs, 1 aud 2, are dispensed with, 
Instead of being coiled up by springs, these shutters may be wound 
or coiled up by shafting and wheel or other gear. 

Fig. 4. represents a transverse section of the three laths of a dia- 
mond form iu cross section, having the contact edges rounded, as 
before described. 

Fig. 5 represents a transverse section, and Vig, 6 an inside view, 
of a sun blind according to the invention, which is made in manuer 
precisely similar to the shutters hereinbefore described, wit the 
exception that the laths & are of an angular form, #8 seen in cross 
section, Fig. 5, and are separated the one from the other by short 
cylinders i, é, disposed at intervals; these laths and pieces #, which 
are simply short pieces of the round rods before described, are 
threaded on tapes or strips of steel, either with or without the self- 
coiling action, and the whole combined, fitted, and appointed as 
described with reference to the shutter. 

It will be observed that tunis blind will admit light between the 
lathe, while at same time it will exclude the sun's rays by reason 
of their opposite inclination to that of the openings between the 
laths k. 

Instead of the short cylinders i, spheres may be used, but in that 
case they should be threaded on wires or cords passing through the 
centres of the balls, 

The improvements in the spring barrels for coiling up shutters 
and blinds are represented in Figs. 7,8, and 9; lig. 7 represents @ 
lateral section of a spring barrel, and Fig. 8 a transverse section of 
the same. m is the outer circumference or barrel on which the 
shutter is wound, while p is the inner barrel or box containing the 
spring g; 7 is the stud or pin on which the barrel is free to rotate ; 
it is fixed to the wall plate s. Fig. 9 shows a modification in which 
the inner barrel is dispensed with, the space containing the spring 
being limited by three or more radial ribs ¢, ¢, to one of which the 
outer end of the spring is fixed, the end other being fixed to the 
pin r. 

Fig. 10 represents a means of raising and lowering shutters 
and bliuds. According to the third part of the invention u, u, 
is the shutter fitted to slide in the side grooves as usual, On the 
top part of the shutter are mounted two grooved pulleys v, v; at the 
upper part of the frame or opening are also fixed two grooved pulleys 
w, x, around all which pulleys an endless chain y is passed as 
seen, and on which the weight of the shutter hangs. The pulley 
x has two grooves, one at a larger diameter than the other, the one 
part of the pulley carrying the chain proceeding from oue side of 
the shutter, and the other part the chain passivg trom the other side. 
The friction of the chain in the grooves of the puliey z, and the weight 
of the bight z, must be sufficient to sustain the weight of the shutter in 
order to prevent its running down, or a friction roller o may be 
added, as shown dotted, to make it grip. The pulley 2, it must 
be understood, is of one piece, or its two grooved parts securely 
fixed together. The action of the chain is this, in raising the 
shutter the part 1 of the chain is pulled, causing the pulley 
zx to rotate; this hauliug in cf the chain increases the length of the 
bight or double z, the rotation of the pulley z at same time gives out 
chain from the bight or double 2, but at a lesser rate than that 
taken in before meutioned, which difference of rate will depend on 
the relative diameters of the grooves of pulley 2, and on which also 
the power gained will depend. ‘The lesser the difference of diameter 
in the grooves of z, the slower will be the motion given to the 
shutter, but the greater will be the power gained, and vice versa, In 
lowering the shutter the opposite part 2 of thebight z is tv be pulled, 
and the first-mentioned part eared away. 

In making lath shutters according to this invention it is preferred 
to form them of round rods, as before described, which rods are 
prepared by meaus of rotating cutters, such as used in the manufac- 
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mre of umbrella sticks, pencils, and other like round articles, as well 
understood, the cutters being mounted radially ov a rotating socket, 
with the cutting edges towards the centre, through which the lath 
of wood is passed. The cutter socket or chuck rotates ata high 
velucity, and the wood is fed up to it by feed roliers or other self- 
acting means. The rods or laths having been so prepared are then 
teken to the machine, in which they are to be punched and threaded 
on the metal strips, as before mentioned, This machine'is represented 
in Figs. LL and 12, Fig. 11 being a front view, and Vig. 12 a trans- 
verse vertical section of the same; Figs. 13, 14, and 15 are detail 
views, which will be hereinafter referred to. 

A, A, are two standards, between which is disposed a bed 1B, which 
in a certain sense is anslogous to the bed of a punchiog machine; 
C, C, isa beam mounted between the standards A, A, and so fitted 
thereto as to reciprocate up and down; motion is communicated 
to the beam C, ©, by two connecting rods D worked by crank pins 
E, E, on the end of the shaft G, or this motion may be given by 
eccentrics in lieu of the cranks; the shaft G has rotatory motion 
communicated to it by bevel or other gear H in connection with any 
suitable driving power. This machino must necessarily be of the 
length of the rods and equal to the widest shutter required, and 
be fitted with a number of punching parts, adjusted at intervals | 
throughout the length at the distances apart required for the steel | 
strips to be inserted. In order that this may be varied, the parts | 
to be described are fitted so as to slide in dovetails or grooves | 
on the bed B and beam C, 
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jseale at Fig. 13, and partially in cross section at Fig. 16, taken 


| that it has a lateral hollow or groove along the face, to fit some- 
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perforating operation. This die isan open loop-like piece P, which 
has at the upper part a flange to fix it to the beam ©, while in the 
lower limb 7 is the slot or opening of the die which receives the 
punch I. It is separately represented in front view on an enlarged 


through the opening that receives the punch. It will be observed 


what closely to the form of the round rod to be punched. ‘the 


| 
| 
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bed feted tid: pat 
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from 5, 5,"tos4, 4,"and allow the ‘dies"to pass ;“they are again clused 
by passing from 4. 4, to 3, 3, and grip the punches as first described, in 
readiness to perforate another rod Q. The open hoop form of the dies 
P permit the upper nippers to be projected from the fac of bracket 
L, and hold the punch I while it is through the part 7. The same 
action is again repeated with another rod, which is perforated in 
like manner, and forced down on the previous one, pressing it lower, 
}aud soon. In order to thread the reds Q, Q, on the strip of steel 


° | A ° 
parts being thus formed and arranged, the action of the appa- | or other material on which they are to be permanently fixed, such 


ratus is as follows:—The reciprocating action before mentioued 
elevates the cam guides, so that the tails of both pairs of 
nippers K are in their lower straight parts 5, 3, as seen, which keeps 
both the nippers closed and holding the punch 1; at this time the 
die is lifted off the punch. The rod of wood Q to be perforated is 
now placed in position on the tops of the punches, the descending 
motion of beam C then commences bringing down the dies on the wood 
Q, and forcing it on the several punches, which, being at the point of 
the shape seen in Fig. 16, cuts portions of the wood out of the 
centre of the rod, which pieces, with the punches, enter the dies P, 
thus forming the desired slots through the wood rod. During the actual 


strips are attached to the lower ends of the several punches I. as 
seen at R, R, for which purpose slots are made in the lower 
ends of the punches, bend a kind of hook on the steel strips, and hook 
them into such slots as represented, the strips being narrowed 
and pointed at the ends for that purpose. Thus the several 
wood rods Q, Q, to form a shutter or surface of Jaths are at once 
punched and threaded on the material which is to connect them 
permanentiy, and when a sufficient number are threaded the con- 
necting steel strips R, R, are fixed at each end to the terminal laths, 
or the lower or upper terminal lath may be fixed to the strips pre- 
viously to threading on the round laths or other suitable stops pro- 





time of punching, and until the punches I enter the dies, tne tuils of 
both pairs of nippers remain in the lower straight parts 3, 3, of the cam 
grooves, so that botn pairs of nippers K continue to hold the punch | 
during that time; so soon as the punches enter the dies the tails | 
of the upper nippers pass by the inclines to the middle parts 4, 4, 


vided at the ends, 





Foren anp Cornostan Jottincs.—The remains of a Roman 
aqueduct, eight metres in Jength, have just been discovered at Vichy, 


and fix them at any points desired. | of the cams, which has the effect of opening their jaws and with-| ou the Boulevard de I'Imperatrice. There can be no doubt of its 


The following decription is confined to une punch and die | drawing them within the face of their supporting bracket L, so | antiquity, as the walls are built of that famous Roman cement which 
and their appurtenances, the same being repeated at iutervals | that the dies P are freeto descend on the punches below the position of | the moderns have not yet been able to imitate. The aqueduct is 


in the length of the machine, as seen. is the punch or 
part perforating the lath, which is held in an upright position by 
two pairs of nippers K, Kk, mounted on a bracket L fixed to the 
bed B; these nippers grip the edges of the punch I, as best seen in 
the partial horizontal section Fig. 15. The nipper jaws, although 
mounted on the same pin, do not cross each other like a pair of shears, 
the head and tail ends remaining the same side ; the tail ends of the 
nippers K, K, movein guide grooves or camsin plate M (seen enlarged 
and detached at Fig. 14),thatis to say, they aresubject tothe control of 
auch grooves; the nippers, in fact, retaining a stationary position, 
while the cam grooves M move upand down upon them. ‘hecam 

iece M is fixed tothe beam C, and moves up and down with it. 

a the beam C also is fixed a die, which with the punch I effects the 





the upper nippers; this they continue to do, forcing the lath of wood Q 
before them, the punches being still held by the lower ones. Wheu | 
the dies descend near to the position of the lower nippers | 
the upper nippers again close by passing from the parts 4, 4, to 
parts o, 5, of the cams M, and again gripthe punches; immediately 
after the upper nippers again take hoid of the punches, the lower | 
ones release their hold by passing from parts 3, 3, to 4, 4, of the cams, 
the jaws receding behind the face of their supporting bracket ; the | 
dies are thus free to descend below the level of the lowest nippers K, | 
forcing the rod Q down to ar equal extent; the retrograd2 motion then | 
es place, and when the die rises above the lower nippers they 
are again closed by passing from 4, 4, to 3, 3, and grip the punch, 
and in turn the upper ones release their hold, and recede by passing 


supposed to have been made to convey water from the Allier, as it 
is precisely on the spot which is supposed to have been at one time 
the bed of that river.—Every shot of rifled artillery, according to 
the Prussian system, says a Berlin letter, costs at least £1 sterling. 
The works of Diippel being armed with 120 heavy guns, about 300 
will be required to undertake the attack, each of which is expected 
to fire from 700 to 1.000 shots, At the lowest estimate, then, the 
cost of the bombardment must be set down at £210,000. In this, 
however, is not included the cost of the timber, the gabions, shovels, 
brushwood, &c. Then there is another heavy item, accruing from 
the transport of the guns and ammunition— 300 24-pounders weigh- 
ing no less than 30,000 cwt., while the ammunition required weighs 
about five times as much. 
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THE NAVAL ENGINEERS, 
(To the Editor of The Engineer.) 

srr,—In a former number of your valuable paper I endeavoured feebly to 

convey to these of your numerous reader. who felt desirous of j ining her 
Mojesty'’s service as engineers the usual treatment experienced by those 
officers. and which, itis only re ason:ble to suppose, would fall to the share 
of those who may j sin hereafter. : 

‘And now that that truly estimable public character, Lord Clarence Paget, 
hascarried his bi 1 through the House, to «nableG »vernment to form a Royal 
Naval Reserve of Engimeers of those en:ineers in the merchant service who 
may be qualified, and as it is just possible some of them may be led astray 
by the apparently fair promises heid out to them, and the prospect of hold- 
ing the Q een’s commission, &c., perhaps, for their own sakes, they will 
pause, and consider the fact that, as the actual course pursued in the ser- 
vice towards engineers is so utterly adverse to all they have been led to 
expect, that the engineers of the Royal Naval Reserve had better 
petition the Admiral'y to allow them to come on board her Majes'y’s 
ships for annual drill, so that in the event of their being calied 
out for actual service, they will be prepared for a state of things they 
little exp-ct, and which, as men of reflection and mature years, will vake a 
power of discipline to make them understand. 

bey can be supplied with all information on the subject by almost any 
engineer in the Royal Navy who has had the happiness of serving abroad, 
and if the prospect does not discourage them, why let them come and 
+ as officers, they will expect to be treated as officers; but if 
continual petty annoyance, such, for instance, as having to take sengers 
to and from their ships in boats with the ships’ company, bumboat men, 
and other such delightful companions, be conducive to a proper and healthy 
state of mind, they wil have penty «f it; and if they remonstrate, they 
will be tuld by a zealous and geveraily excee linlv well-bre! person, called 
the * commanding otticer,” that the exizencies of the service require it, and if 
thes don't like it, that there is a prover course to pursue ; if it be not wha is 
known as a cram, Iago not know whatis, Aud during this time © ard- 
Room, and other officers, can have a boat whenever they think fit. What- 
ever the proper course to pursue may be to remedy these things, I reatly 
do not know, and I have = in the service now some years, but what we 
,enerally do is to grin and bear it. x-Vs ‘ 
eeMtareh 28th, 1864. Ex-Varon 

MEETINGS NEXT WEEK. 

InsTITUTION OF CiviL EnGingers.—Tuesday, April 5th, at 8 p.m., re- 

newed discussion upon Mr. Phipps’ paper, ** On the Resistances to Bodies 


passing through Waver.”’ : ; 
, secierY oF ‘ARTS. —Wednesday, Sp.m., ‘On the Principles of Imitation 
as Applied to the Vecorative Arts,” by Thomas Purdie, Esq. 
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THE BRADFIELD RESERVOIR. 


THE verdict of the coroner's jury in the case of the 
catastrophe at Sheffield, although it conveys censure in 
general terms, does not carry home any special negligence 
or incompetence to the engineers or builders of the Brad- 
field dam. ‘This result is what was to have been ex- 

ted. Both Mr. Leather, the consulting engineer, and 

r. Gunson, the resident engineer to the Sheffield Water 
Company, were men of large experience, and the Messrs. 
Craven, the contractors for the work, were well up in their 
business. The inquiry hasended, and it has been found, as was 
tohave been expected, that the broken dam was constructed 
much according to the ordinary practice in such works. It 
failed, nevertheless, and its failure might have been pre- 
vented had the cause of failure been foreknown. Here, 
however, is the whole difficulty of the cuse. It has been 
impossible to ascertain exactly what was the cause of 
failure. Many suppositions have been advanced upon this 
point, and one or two of these have been insisted upon as 
if they had been proved facts. ‘That the slopes were suffi- 
cient may be concluded from the fact that they are such as 
are very generaily adopted; and, also, because had the 





water penetrated the puddle wall from any cause, not even | 
an outer slope of 5 to 1 would have prevented failure. It | 


has been argued that the laying of the outlet pipes through 
the puddle caused the mischief, either by the pipes breaking 
under the pressure of the bank, or drawing their joints 


under settlement, or from water creeping along their outer | 


surfaces. Others have supposed that water got completely 
under the puddle, and so tore away the outer slopes, leaving 
the puddle to break down by pressure; and there are yet 
others who assume that a landslip took place under the 
bank itself. In the latter case the destruction of the dam 
would have been purely accidental, and it was quite natural 
that Mr. Leather, in his examination, adopted this expla- 
nation. Nor was this explanation an unlikely one. ‘The 
site originally selected for the dam was rather lower down 
the valley than the present ruined work, and had been 


abandoned because of a timely discovery that there had | 


There 


been a disturbance of the strata under the surface. 


amount of care an engineer should exercise in his works. 

They are generally ready to say that he should exercise | 
the utmost possible care. Yet we will venture to say that 
he should do nothing of the sort, if, indeed, “the utmost 
possible care” is capable of definition or estimation. | 
There is absolutely no limit to the costly precautions 
which an engineer might take in designing and carrying | 
out any given work, but there is a limit beyond which such 
precautions are unnecessary, inasmuch as experience has 
shown that the work is sufficient without them. Mr. 

leather might have made his dam of cut masonry laid in 

cement; he might have puddled the whole bottom of the 
reservoir with clay; he might have made sluices of the area 
of railway tunnels, or he might have carried down his 
puddle wall 100ft. deep, and made it of a tnickness of | 
50ft., and provided earth banks rammed in Sin. layers and | 
of a slope of 10 to 1. All this mzyht have been done, and | 
the Sheffield water proprietors may guess at what cost, 
All this, indeed, would have been done had experience 
shown it to be necessary. And it is experience, and ex- 
perience only, which determines what strength is necessary 
in any work of construction. There is nothing which, 
engineers value more, nothing which, as a professional body 
they more earnestly se:k to obtain than the truths of ex- | 
perience to show exactly what strength is necessary in 
their works and what degree of strength is needless. And 
in this itis only a failure now and then that serves to | 
guide them. No engineer would—and we have no belief | 
or suspicion that Mr. Leather did—make an experiment in 
a great work purposely to see how near danger might be | 
approached without actually incurring it. Yet every 

engineer is bound not to throw away material, not to ex- | 
pend millions where thousands will affurd every probability | 
of security. He must do his best to economise —not | 
merely because this is a professional duty, but because his | 
chents will, in the long run, compel him to do so. Some 

engineers are, of course, more daring than others. Brunel | 
was over-confident, and was always blundering, and the | 
cost of correcting his many errors of judgment was ten-fold 
greater than all the saving which could, possibly, have | 
resulted from the economy which he attempted—even had 
it succeeded. Mr. Leather has no such reputation. Before 
the failure of his work, there are hundreds of engineers 
who, seeing the Bradfield dam in progress, would have 
been satisfied with it, simply because, from all the evidence 
given, it was made as scores of large reservoir embank- 
ments are known to have been made, It might have been 
better made, no doubt, and so might everything 
ever made by human hands. No member of our 
profession, on reading the evidence adduced before the 
coroner’s jury, will fail to sympathise with Mr. Leather. 
There are a number whose position, and the weight of 
whose authority, would have enabled them to insist upon 
and to obtain a better class of work in a large reservoir 
dam, but even these must be aware that in many cases 
other engineers cannot obtain the sanction of their clients | 
for works of the expensive quality corresponding to the 
highest standard of probable safety. In such cases an 
engineer must do the best he can; and, although he may 
wish to provide better and more ample work, he must, so 
long as he conscientiously believes himself to be well within 
the limits of safety, sacrifice something to economy. The 
attempt now and then fails, but the error is one of judg- 
ment, to which all are alike liable. It will not be 
overlooked that a reservoir dam, unlike a_ bridge, 
or a wall, cannot be tested without danger before 
it is brought into use, and, if found insufficient, con- 
demned. in the case of the reservoir embankment the 
whole danger which could result from defective proportions, 
material, or workmanship, is incurred the first time it is 
even tested. ‘This, of course, is only a reason for greater 
caution, but, at the same time, it makes the chances of 
failure more numerous. We know exactly what strength 
in a bridge is sufficient for safety, but no experiments and 
no calculutions can show this exactly for an embankment 
to keep out or hold up water. And whatever we may con- 
cede to popular feeling, there is no evidence that the 
Bradfield dam failed because the slopes were too steep or 
the bank laid up with bad material, or in layers of 
too great thickness, or because the puddle wus not 
good or insufficient in quantity, or because the waste | 
pipes were carried through it. These facts are 

not altered by Mr. Rawlinson’s letters or evidence. 
Although employed by Government, Mr. Rawlinson is not | 
an authority above all others in matters of engineering. 
He is no doubt a very good engineer in his way, but the | 
nature of his position almost compels him to be censorious. 
What he says goes far with the public, but it counts for 
nothing with the engineering profession, the members of 
which judge for themselves. 

That the Bradfield dam was lamentably defective no one 
can doubt. It fuiled, and in this fact is a sad record of | 
error, unless, indeed, a landslip actually took place beneath 
the foundations, in which case, probably, no human fore- 
sight could have prevented the calamity which followed. 
Without this cause the failure is to be ascribed to defective 
workmanship—defective, because proved so in this cave, 
although, so far as the evidence goes, the workmanship was 
of a class which prevails extensively in other similar works. 
If the materials and work at Bradfield were bad, they were 





| 
| 
| 
| 
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| not so, we believe, from any special negligence or incompe- 


had been a “ landslip” there, possibly a hundred years, or | 


even more, ago. ‘ 
nothing more, that a house opposite the reservoir, but cou- 
siderably above the road, was giving way from faults in 
the ground on which it stands. Yet there is nothing like 


There was a rumour, also, although | 


proof that a landslip has taken place, or that the failure | 


of the dam can be traced to one in any way. But there is, 
too, the same want of proof as to any other cause of failure. 
The construction of the dam was not, perhaps, as good as 
that of some others in existence, but, so far as the depth of 
the layers and the quality of the material is considered, 
there are many other large works in which, probably, an 
even less degree of care has been exercised. ‘hose out of 


the profession are not generally competent to define what | 


tence in this case, but because of a defective system, too 
generally followed, we fear, in the execution of most large 
modern works. Wherever, as in reservoir dams, there is 
no opportunity of testing the work without danger to life 
in case of failure, a greater margin should beallowed. All 
care and caution is comparative in such cases, and what is 
wanted is a greater amount. As long as it can be said 
that slopes of 24 to 1 are insufficient, make them flatter ; 
as long as fault is found with banks in from 3ft. to 6ft. 
layers, make them in 6in. or lft. layers, as long as puddling 
60it. below the surface and 12ft. thick at the bottom and 
4ft. at the top are not enough for a total height of 155/t., | 
make the depth and thickuess greater. U-e more care, | 
simply—considerably more, but let it be remembered that | 
“ the utmost possible care” is illimitable. Let the system | 
be reformed,and not vent undeserved indignation upon the | 


ey 
| ab‘e. 


single individual who, following a prevalent system, has 
made one of those failures which always form exceptions 
to all ordinary rules and experience. ‘The Bradfield cata- 
stophe, inthis way, isa useful warning tothe whole profession. 


MARINE ENGINE ECONOMY. 


Ir is interesting to compare what is with what ought to 
be done under any given system of generating and working 
steam. ‘There are, occasionally, engine-building firms who 
profess to obtain an hourly indicated horse-power with 
3 1b. of coal with low-pressure steam, injection condensers, 
and with but little expansion and superheating. We know 
of an instance of this kind wherein the expectations of the 


| owners of a fine ship have been sadly disappointed, as, in- 


deed, any disinterested and competent engineer might have 
predicted they would be, ‘To test such a profession of 
economy one has only to begin at the beginning, and follow 
the steam from the boiler through the engine. A cube foot 
of water at 100 deg. ought to be evaporated in a careful 
laboratory experiment by 6 lb. of good coal. In practice, 
however, even with good marine boilers, 8 1b. of coal would 
be required, giving rather less than 8 1b, of water evapo- 
rated by 1 lb. of coal. In actual work, the temperature of 
the escaping products of combustion, the radiation from the 
exterior of the boiler, and the loss of coal through the 


| grate bars, are greater than in laboratory experiments, and 


the excess is sufficient to raise the quantity of coal required 
to evaporate a cubic foot of water trom 61b. to 8 lb. But, 


|in a marine boiler, working with water of the ordinary 


saltness, one-half of the water heated up to the temperature 
of the steam is blown away. ‘This water is first heated 
from, say, 100 deg. to, perhaps, 275 deg., and the heat thus 
expended is a total loss. It requires, therefore, about 15 
per cent. more coal than would be consumed without blow- 
ing off; or, where 8 lb, would evaporate a cubic foot of 
water without blowing off, 9! 1b. nearly would become ne- 
cessary. 

Let us now see whata cubic foot of water should 
accomplish when evaporated into steam of 15 lb, pressure 
above the atmosphere. This steam should have a volume 
of about 880 cubic feet, according to the tables commonly 
referred to for the relative volumes of steam under 
different pressures. Now, if this quantity of steam were 
worked, without expansion, in a cylinder having no 
clearances or lost space in ports, and in which a perfect 
vacuum was maintained on one side of the piston, it 
would force a piston one foot square through a distance of 
880ft., and with a pressure of 144 x 29-7 = 4,2771b., the 
total work done being 3,763,760 foot-pounds. An hourly 
horse-power is 33,000 x 60 = 1,980,600 foot-pounds, 
so that our cubic foot of water evaporated at an 
expense of 9; 1b. of coal has accomplished exactly 1-9 
hourly horse-power, the expenditure of eval being at the 
rate of rather less than 51b. of coal per horse-power per 
hour. But from this we have to make considerable de- 
dactions. The losses in clearances and ports are often 
considerable, and the vacuum in the cylinder is not perfect 
by 2lb. or 241ib. Thus the cubic foot of water, when 
evaporated, may move the piston (Ift. sqnare) but 800ft, 
with a pressure of 144 x 27-5 = 3,960lb. or, in all, 
3,168,000 foot-pounds, corresponding to 1:6 hourly horse- 
power, and to rather more than 521b. of coal per horse- 
power per hour. The old class of engines, workin 
without expansion, were thought to be doing well, indeed, 
when working at this rate, and it is often exceeded with 
engines of respectable make at the present day. Such 
engines may be worked to a moderate degree of expansion 
with advantage, but the point of cutting off cannot generally 
be much earlier than at half stroke, unless steam-jacketting 
or superheating is resorted to, or unless the speed of the 
piston is great. For, otherwise, the condensation of steam 
upon the interior of the cylinder at each stroke, and the 
abstraction of heat from the cylinder in re-evaporating this 
moisture, would neutralise all advantage from expansion. 
But, at half stroke, the cutting off of the steam could, 
theoretically, give a gain of power no greater than about 
GU per cent. with the same steam, after allowing for the 
steam in the ports. ‘This, in the case already suppused, 
would correspond to 3°6 lb. of coal per horse-power per 
hour. But here, again, considerable deductions have to be 
made, The real gain by expansion does not approach to 
anything like the theoretical result. Not, at least, unless 


|; every means is taken to keep the steam hot while on its 


way through the cylinder, and, even then, the loss isconsider- 
Lixperimeuts having the necessary accuracy are still 
wanting to determine how great the loss is from the 
theoretical standards of expansive economy, even where 
means are employed to work the steam to the best 
advantage. In the case already supposed, a gain of 25 per 
cent. would be more reasonable than one of 60 per cent., 
and the former would correspond to a consumption of 
upwards of 43 1b. of coal per indicated horse-power per 
hour, which, we believe, is about the best performance 
of large marine engines, worked with 15 1b. steam, injec- 
tion condensers, and an expansion from half-stroke without 
steam jacketting or superheating. 

An engine which works with but 3 1b. of coal per in- 
dicated horse-power per hour can ouly do so where special 
means of economy have been provided. A trial for a few 
minutes, or an hour, by the indicator, goes for nothing. 
Ihe engine must be put into regular work, and a fair average 
taken from a series of diagrams extending over some hours 
or, still better, some days. ‘Ihe mean indicated power 
of the engines being thus arrived at, the average daily 
expenditure of coal should be easily ascertained. It 
should be remembered, too, that with fire bars a little foul, 
and with even a slight accumulation of scale in the boilers 
—and both these conditions are present after a ship has 
been a short time atsea—the maximun economy in propor- 
tion to the power exerted cannot be attained. There is a 
great deal of exaggeration as to the real economy of im- 
proved engines, and as little as © lb. of eval per hourly 
horse -power are spoken of occasionally, where the truth 
would be much nearer 31b, or more. 1n any case, even tho 
last-named rate of expenditure is not to be attained except 
by arrangements and a mode of working never found in, or 
practised with, the older style of low-pressure engines, 
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Tue CaruisLe Barnes Dustin.—The Carlisle Bridge Committe have 
selected the design of Messrs. Page and Turner for first premium. 

Nava anp Orpnance Martters.—The Admiralty have decided 
upon building by private contract two partially armour-plated gun- 
boats. These vessels are to be about 700 tons burthen, and are to 
be propelled by twin screws. One is to be built entirely of iron, 
aud is to be constructed by Messrs. Dudgeon, at the rate (without 
engines) of £49 10s. per ton, and the other by Mr. Lungley, at 
£52 15s. per ton. This last vessel is, we understand, according to 
the statement made by the Secretary to the Admiralty in the House 
of Commons, to be built of wood, with iron beams, knees, &c., 
under a patent held by the builder, and for the right of so building 
her the public have to pay the enhanced rate just mentioned. We 
are informed that Messrs. Robert Napier and Son, the builders of 
the Black Prince and Hector, having represented to the Lords Com- 
missioners of the Admiralty that they had suffered a very heavy 
pecuniary loss by the exceptional character of the contracts which 
they had undertaken, their lordships have recommended the Lords 
of the ‘lreasury to sauction the payment to them of £34,500, in 
addition to the sums which bad been previously handed over to 
them, and in consequence this large amount will at once be trans- 
ferred tothis very fortunate firm. We are further told that the builders 
of the Defence and Resistance, eucouraged by this act of liberality on 
the part of their lordships, are taking the steps which they deem 
right in order to obtain payment of the considerable balances which 
are still due to them.—Army and Navy Gazette. 


TriaL Trp or THe Steamer Barwon.—Melbourne, January 20. 
— The trial trip of the steamer Barwon took place yesterday. The 
steamer is intended for the trade between Melbourne and New Zea- 
Jand, for which she is well adapted. She is ascrew boat of 400 tons, 
two direct action inverted cylinders of 62-horse power, built by 
Messrs. Steele, of Greenock, and engined by Caird. She is the first 
introduced to the colony of a class of vessels which has proved 
emineutly successful in the home tiade, namely, small power, fine 
lines, and large capacity. In sailing down the bay the Great 
Britain was first passed, ahead of which lay H.I F.M.'s corvette, the 
Isis, and as a compliment to our gallant visitors, the Union Jick 
was dipped, the band striking up the Marseillaise. The harbour 
lightship was passed at exactly 12.25, with a leading wind under 
steam only. ‘The Coorong steamer, which had started precisely ten 
minutes afier the Barwon, with all sail set, was seen a short distance 
behind, and some excitement was felt on board the Barwon as to the 
cow petition of this steamer, she having already earned a reputation 
for speed. About one o'clock the south wind came up in a heavy 
squall, blowing half a gale of wind right ahead, until the south 
chanuel lightship was passed at 2.58, completing the run of 21 knots 
in two hours and 38 minutes, having all through, in fair wind and 
foul, kept her distauce ahead of the Coorong, which vessel was 
cheered on being passed on the return home. The run back was 
made in 2 hours 20 minut«s.— Melbourne Ace. 


Trarric Kecemrs.—The traflic receipts of railways iv the United | 


Kingdom amounted for the week ending the 19h of March, on 
11,154 miles, to £551,185, and for ths corresponding week of last 
year, on 10,805 miles, to £502,868, showing an increase of 379 
miles aud of £48,317 in the receipts. The gross receipts on 
tie following fourteen railways amounted in the aggregate, on 
7,730 miles, to £447,617, aud for the corresponding week of 1863, 
on 7,565 miles, to £398,384, showing an increase of 165 miles and 
£49,283 in the receipts, ‘The increase on the Caledonian amouuted 
to £1,416; on the Great Eastern to £3,775; on the Great Northern 
to £5,461; on the Great Western to £2,457 ; on the Lancashire and 
Yorkshire to £4,710; on the London and North-Western to £9,342; 
on the Londov and Brighton to £825; on the Loudon and South- 
Western to £1,223; on the Manchester, Sheftield, and Lincolushire 
to £6,316; on the Midland to £9,750; on the North British to 
£602; on the North-Eastern to £4,864; and on the South Eastern 
to £1,140—total, £19,879. But from this must be deducted £646, 
the decrease on the Great Southera and Western, leaving the in- 
crease as above, £49,233. The goods and mineral traflic on those 
lines amounted to £263,199, and for the corresponding week of 1863 
to £229,937, showing an increase of £33,262. The receipts for 
passengers, parcels, &c., amounted to £184.418, against £168,447, 
showing an increase of £15,971. The traflic receipts ov 63 other 
lines amounted, on 3,454 miles, to £103,568, and for the correspond- 
ing week of last year, on 3,240 miles, to £104,484, showing an in- 
crease of 214 miles, and a decrease of £916 in the receipts. The 
total receipts of the past week show an increase of £10,720 as com- 
pared with those of the preceding week, ending the 12th inst., and 
as compared with the corresponding week of last year a considera- 
ble increase in the trade of the country. 

Be.aian Inon.—In Belgium we note that the Paradis, Avroy, and 
Boverie Colliery Company has declared a dividend of 15s. per share 
for the second half of the exercise of 1863. An adjudication for 
12,000 tons of rails, which took place at La Haye a few days since, 
indicates considerable firmness in prices. On this occasion the com- 
petitors were English, German, and Belgian ironmasters; and one 
English house—Messrs, Bolekow and Vaughan, of Middlesbro’— 
obtained five lots, or portions, of the contract at £8 12s. 6d. per ton, 
while the sixth lot was obtained by M M. de Dorlodot, of Chateli- 
neau, at £8 83. 3d. per ton. Messrs. Bolckow and Vaughan thus 
encountered the competition of Belgium and Germany very suc- 
cessfully. The full extent of the rise which has been established 
during the last few mouths in rails is shown in the fact that 
the last contract for rails for Holland was taken by M. M. 
de Dorlodot, at £6 6s, dd. per ton (while they are now to have 
£8 83. 3d. per ton). ‘The rails, it should be added, are to be delivered 
at Dordreckt, but from the valuable assistance afforded by the 
East Belgian Railway, the transport only costs ts. 8d. per ton. The 
number of tenders sent in at this La Haye adjudication was ten. 
The current of affairs established of late between Belgium and 
foreign markets is increasing, the Cnatelineau Blast Furnaces, 
Forges, &c., Company having concluded, through the intervention 
of an English house, a contract for 10,000 tons of rails on American 
account, It is observed, as a fact worthy of remark, that Sweden 
has concluded some transactions in rails on the Belgian market; 
the Chitelineau Company is here again the undertaking which bas 
profited by this source of business. Rolled irons have been rising 
of late, especially at works which do a good deal on export account, 
Thus the Montigny-sur Sambre works have raised their tariff for 
rolled irons to the following rates:—No. 1, £7 4s.; No. 2, £7 16s.; 
No. 3, £8 8s. ; and No. 4, £9 4s. per ton. Refining pig has found 
more aud more buyers at £3 10s, per ton, but very little has been done 
In casting pig. A small adjudication for rails required for the 
State lives took place last week ; three tenders were sept in, and the 
contract for the quantity adjudicated (500 tons) was obtained by the 
Chitelineau Company, which, it will be seen, has been very success- 
ful of late. Rails are, as a whole, very well maintaived in Belgium; 
and notwithstauding the great firmness by which prices are dis- 
tinguished, contracts are concluded easily. The concern formerly 
known as the Société du Haut-Pré, at Ougrée, has re-constituted 
itself under the title of E. Brixbe, Van Severen and Co.; the new 
undertaking will complete its works by establishing several 
blast furnaces. A mill at Chatelineau, which is now offered for 
sale might, it is stated, be converted, without apy very great ex- 
pense, into a workshop for the construction of machinery and plant; 
it is situated near the Sambre. As regards minera!s, we may note 
that oligistes are quoted at £5 4s. per tov, taken on the shores, and 
minettes of the Luxembourg at £4 9.. 7d. per ton delivered at works. 
The transport of these different descriptions of minerals is attended 
with a singular anomaly—thus the conveyence of oligistes from 
Namur to Gouillet or Chatelain costs 2s. 4fd. per ton, while that of 
mineites cost only Is. 4d. per ton. ‘This aifference is said to arise 
from a contract entered into between the Great Luxembourg Rail- 
way and the Belgian State lines. It is unfortunate for oligistes 
that some company does not obtain from the State system the same 
reductions which it grants to the Luxembourg. — Why, ask the 
advocates of such a concession, could not the State’ transport 
oligistes at the same prices as minettes, more especially as oligistes 
are Belgian and minettes foreign minerals ?—Colkiery Guardian. 












THE CATASTROPHE AT SHEFFIELD. 

Tue inquest was resumed on Thursday week before Mr. J. 
Webster, coroner. 

Matthew B. Jackson, of Sheffield, civil and mechanical engineer, 
said: I have been engaged in the construction of reservoirs in Aus- 
tralia. I was chief engineer of the Melbourne Waterworks, con- 
sulting engineer of the City of Adelaide Works, Ballarat Corporation 
Waterworks, aud first engineer for the Bendigo Waterworks. I was 
on the embankment at Bradfield a few hours after the accident, and 
three times since I have examined it in special reference to this 
inquiry. I am of opinion there is no fault to be found with the 
quantity of material on the slopes. The material was ample and the 
slope sufficient. Perhaps in my own practice I should have pre- 
ferred a slope of 3 to 1 inside. The puddle was good and suflicieut. 
I have put in a greater proportion of puddle, but I do not think at 
all that any accident would have arisen from that. I have no fault 
to find with the by-wash. I have examined the embankment. I 
should not have formed an embankment in the same way. I should 
distinctly prohibit the use of railway wagons on a bank, more 
especially on the inside slope, because, in the first place, I should 
make the bauk in layers of not more than 2ft. thick. Railway 
wagons always travel in the same line, and tend to consolidate the 
embankment unequally. Dobbins and carts, on the other hand, 
travel in different parts, aud tend to consolidate the embankment 
equally. On the inside slope I should have insisted that layers, not 
exceeding 2ft each, should have been carried over and through, each 
being perfectly finished before another was commenced. On the 
outside slope | would not object to a tip of 3ft., because it is not so 
uecessary to have the outer slope so impervious to water. It is better 
open, to let water have free exit. I mean by open, that it should 
be composed of more porous material. The embankment had uot 
been erected in that manner. There are railway wagons on it now, 
showing that they have been used, and it is obvious the layers have 
been put on of a greater thickness than 2ft. At the embankment at 
Agden the layers are not being put down and completed consecu- 
tively ; and if the one at Bradfield was constructed in the same way 
I should apprehend that there would be an unequal settlement. 
I did not measure the tips at Agden. I saw they very much 
exceeded the measurement 1 have given, Unequal settlement 
is daugerous, because it inay cause a slip. It is peculiarly dan- 
gerous if there are pipes passing under the bank in trenches. It 
might be possible to pass them safily through in a culvert. 
The danger is that the unequal settlement may break the pipes or 
spring the joints, so as to produce leakage. ‘he depth of the tips I 
have mentoned is rather an extreme one, In constructing: another 
bank I should take the specifications of Mr. Leslie, of Edinburgh, 
which are the best Lever read. He restricts the tips to 6in., one 
layer to be finished before auother is begun, and wagons to be pro- 
hibited. They are safer than mive, but more expensive. I approve 


| Mr. Leslie’s stipulation that the puddle wail should be brought up to 


and kept on a level of 6in. above the adjuining portion of the em- 
bankment. At my works at Melbourne 1 had two fractured pipes. 
They were under the embankment in the solid ground. They were 
laid on flags to the edge of the puddle trench, aud iu passing through 
the puddle, each pipe of each main, which was only 6it. Gin, in 
length, was supported on an asblar pillar. The pipes were puddled 
alli round. The fracture in that case | have no doubt arose trom an 
unequal settlement of the embankment, though made with the 
limited tips I have mentioned. An embankment settles more in the 
centre from its length than at the sides, and,cousequently, if the pipes 
were laid straight through the embankment, they would bend and 
break by the unequal settling. My plan of putting in the pipes at 
Melbourne was a bad one, but not so bad as the plauat Bradiield. 
There was no puddle between the flags aud pipes at Melbourne ; it 
would not have made any difference if there had been. I have not 
the least doubt that the structure of the Bradtield dam caused an 
unequal pressure, fractured the pipes and so produced a leakage, 
There is this difference. The way my pipes were laid at Mel- 
bourne was more liable to cause fracture of the pipes. Mr. Guuson’s 
plan was more likely to cause a draw joint. 1 heard the mode 
described yesterday of keeping down the water in the puddle 
trench. The evidence of Mr. Gunson, to a great extent, dispeiled a 
doubt I previously entertained. ‘he doubt was as to whether the 
water had got under the puddle trench and risen immediately uuder 
the outside slope, inducing a settlement aud slip immediately before 
the burst. lam inclined to think that such was not the case, aud 
that the puddle trench was a good jub, though I scarcely thiak the 
evidence of Mr. Leather aud Mr. Gunson showed that the puddle 
trench was dry, as that would depend upon the time of the year and 
the weather. I am inclined to think that, on the reservoir being 
filled, the unequal settlement of the embankment occasioned a 
springing, or starting, or drawing of the pipe joints. If a joint 
Were once sprung, the internal pressure of tue water itself would 
be suflicient to bow the lead out. Having the pipes cast narrower 
at the entrance to the socket is a good precaution. It is, moreover, 
possible for the pressure of the water on the valve which was out- 
side the reservoir to have started a joint between the valves and 
the puddle wall. he opening or closing of the valves would 
increase the probability of this. 

Mr. Leather was appealed to, and he said he did not think there 
was any such probability. 

Mr, Jackson resumed: The probability of this would be dimi- 
nished in proportion to the number of pipes below or outside the 
valve. ‘There are four or five pipes below the valve at Bradfield, 
It is quite possible for the water to have crept along outside the 
outlet pipes, between the pipes and the puddle, with fatal effect. 

‘The coroner bere said it was the business of the jury to find out 
every possible fault in the construction of the dam. ‘There had 
evidently been faults. According to the description of Mr. Leather 
and Mr. Gunson the work was so perfect that it was almost im- 
possible to improve it. But there was something fatal in the design 
of the puddle, or the reservoir would not have burst. 

Mr. B. Smith begged to call the attention of the coroner to the 
fact that the evidence on the previous day was that the bursting of 
the reservoir was caused, not by a fault in the embankment, but 
from a slip in the grouad. 

Mr. Jackson resumed: The outer surface of the pipe being cast 
iron would not unite with the puddle. At Melbourne | put shields 
round the pipes, in order to prevent that. They would have the 
same effect as the collars spoken of by Mr. Rawlinson. ‘The shields 
have to be put on in two halves, and bolted or otherwise fastened. 
I put four shields on each main. The shields were 7it. Gin. in 
diameter. I have examined the stratification of the rock both inside 
and outside the Bradtield reservoir, I do not see any great objec- 
tion to baring the rocks to make the embankment; [ see nothing 
to lead me to conclude that that would be fatal to the bank provided 
proper means were taken to drain away all water percolatiug under 
the outside slope of the bank. The question of baring the rocks 
inside the reservoir is more a possible cause of waste of water to 
the company, to be weighed against a certain econumy in the con- 
struction of the bauk, than anything else. No damage from such a 
cause would result to the embankment by any water passing into 
the fissures of the rock, unless it flowed up under, or immediately 
adjacent to, the seat of the outside slope. That it would not 
necessarily do; it might flow up half a mile lower down the valley. 
If it flowed up under the seat of the embankment it would do no 
harm if drained away. It had been stated that it was not drained, 
but that was not in evidence. 1 have not the least doubt the proxi- 
mate cause of the bursting of the reservoir was the drawing of the 
joints of one or more of the pipes, a leakage along tue side 
of the pipes, or both causes together. It is possible there might 
have been a leakage, through a fissure inside, coming out of the em- 
bankment. 

ln reply to the jury: I cannot say whether the joints were 
drawn or merely sprung. If the valvcs had been inside of the dam 
there would have been no tendency in the valves to draw the pipes. 
Moreover, if a joint were drawa, and the water got to the miadle, 
the embankment would be torn away before any means of prevent- 
ing it could be adopted, even if the valves were inside the dam. 





By the coroner: It is possible for a leakage from the fissures of 
the rocks to have re-appeared directly under the seat of the outsid 
slope. That would be of itself a cause sufficient to burst the me k 
unless the water had free vent. That free vent can be obtained i 
one or two ways. It might be obtained by having the seat of ‘he 
embankment under the outside slope efficiently drained by cutting 
trenches and filling them with large stones; that would admit of 
free passage of the water. Another plan would be to collect all the 
water in a longitudinal drain at the bottom of tbe puddle trene} 
carried all the length of the puddle trench, if necessary, to the 
lowest point, and then transversely, and up to the surface of the 
ground, or to the bottom of a drain under the seat of the outside 
slope. ‘That is a perfectly safe way of getting rid of water, pro- 
vided the bottom of the puddle trench be all of rock. After iene 
the evidence of Mr. Gunson yesterday, I do not think any precantion 
of this kind was necessary. : . 

By the jury: [t is possible for water to have got under the out- 
side slope without being observed; the ground might absorb it. [ 
cannot tell whether the ground under the embankment at Bradfield 
would do so without seeing it. 

By Mr. Rawlinson: If the outlet pipes have been depressed by 
settlement of the embankment, it is possible that the puddle may not 
have followed it. There may thus have been an open space left 
between the tip of the pipe and. the puddle. 

By the jury: Could a vertical pressure press down the pipe and 
not the puddle ? 

Mr. Kawlinson : The pressure would not be equal. The pressure 
on the two sides may have depressed the pipe faster than the puddle 
from the side pressure being more rapid than the centre pressure ; 
and the water is there to avail itself of the least opening, and if 
water thus got in the consequences would be what we have seen 
{ have no desire to say a harsh word against those who made this 
dam, but the embankment has been destroyed; there must bo a 
cause for its destruction, and it is our business to find out that cause 
if we can. I do not goso far as to say the cause is a fault of some 
sort. 

Mr. Pawson (foreman of the jury) said he concurred in the view 
of the desirableness of finding out the cause of the accident, and 
expressed his regret that the engineers of the Water Company, who 
necessarily knew most abvut it, had manifested so much reserve. 

Mr. Jackson resumed, in reply to the jury: It might have been 
advantageous to have had a better and more rapid discharge of 
water than the two pipes when danger was appretended. I could 
have devised such a means. A tunnel might have been driven 
through the solid, round the end of the embaukmeut. ‘That, in my 
opinion, is by far the best way, and in any work I may have to do 
again I should lay pipes in a tuunel through the solid, and not 
under the embankment. Another mode is this:—The stream sup- 
plying the reservoir might have been brought round to the by-wash 
by a channel, alovg the side of the reservoir, so as to have given 
complete control over the tlouod-water. ‘Ihe pressure from the water 
could have been eased by the outiet pipes. 

Mr. Gunson, recalled, said the water wus carried along an 
— course during the whole time of the construction of the 

am. 

Mr, Jackson resumed in reply to the jury: I have constracted 
larger reservoirs than this in Australia, but none so deep, and it is 
depth that involves danger. Another suggestiun for the safety of 
the dam is to construct the by-wash at a lower level than it was first 
inteuded ultimately that the water should stand. This plan was 
suggested to me last night by Colonel Furd, and is valuabie, as the 
Water might thereby be regulated by lifts, according to cireum- 
stances, until the bank is thoroughly consolidated. It would be a 
great protection to a new bank. ‘I'he by-wash might be ultimately 
raised to the height required by erecting sluives along the tp of it. 
If my reservoir at Melvourne had not bad valves inside, it would 
have burst like this. It is better to have them inside, because then, 
if a leakage occurs in the pipe, the water can be shut off. I am of 
Opinion that the accident has not occurred from the risiug of water 
under the outer slope of the embankment, because Mr. Gunson’s 
evidence shows that the rock to which the puddle trench was suuk 
Was impervious. 

By Mr. b. Smith: The works I constructed at Melbourne were 
3,003 acres, the contents were 38,000,000 cubic yards, aud the depth 
25ft. 1 have been an engineer siuce 1546. ‘Lhe wagous on the 
bank are not what is ordinarily uuderstvod as railway wagons; 
they are much smaller. They are, however, wagous running on 
rails. Leslie advises 6-in. layers, and I 2{t. layers. Engiueers, 
like lawyers, disagree. I have carried pipes under embankments. 
That has been the universal practice uutil now. There has been 
no great disaster from it until now. It has been an error of judg- 
ment committed by the most emivent engineers. I should uot, 
after what has occurred here, again lay pipes under or through an 
embankment. I should take the water through the solid, rouud the 
end of the embankment, by culverts or otherwise. 1 laid my pipes 
at Melbourne ou stone, not on puddle, like Mr. Gunson, J he two 
plaus have their advantages aud disadvantages. Neither of them 
are good jobs. I collared my pipes and bestuwed great pains upon 
them. My plan was therefore not the right one; but 1 saved the 
embankment by having valves inside the reservoir. ‘he pipes 
would be more liable to fracture on the stone than on paddle. Ihe 
shields might cut the puddle, and prevent its adhesion to the pipe. 
I still think they are the best, but another engineer might think 
differently. After my experience at Meibourne and here, it seems 
to me fvolish to think of placing pipes under an embankment again. 

Mr. B. Smith suggested that the question for the jury was Dot so 
much what was to be done in future, but whether tue servants of 
the Water Company had used reasonable care and skill in the con- 
struction of the reservoir. Mr. Rawlinson was there to attend to 
the other branch of the inquiry. He would find out the cause of 
the accideut, no doubt, and ius report to the Government would be 
published. 

Mr. Prideaux suggested that if the outlet pipes were bared the 
jury would get at the information at once, 

Mr, Jackson: If that is done you will find it as I say, I have no 
doubt. What we want to know is, whether there is a leak outside 
the puddle, because that would settle it. , 

The coroner: We can shorten this inquiry if the Waterworks 
Company will be at the expense of baring their pipes, a8 we could 
arrive at a result at once, 1, of course, have no meaus of paying 
for it. 

Mr. B. Smith: I cannot pledge the Water Company to anything 
without cousiceration, ‘hey want, for their own satisfaction, as 
well as for that of the pubic, to ascertain the cause of the accident, 
and will take such meaus as are in their power to dy so. At present, 
however, they are fighting in the dark, and | must again submit 
that the question for the jury is simply whether anybody is crimi- 
nally respousible. 

Mr. Jackson: A few of the pipes at the end might be bared, and 
if they have started you might safely come to the conclusion that 
others have starteu tuo. mae 

Mr. Rawlinson: You might bare the outer end, plug up the pipes 
then bare the inner end, plug ,up the pipes, aud use hydraulic 
pressure. 

Mr. Beardmore: But there was such a violent disturbance of the 
embankment when the bursting took place; the whole ground was 
shaken, and that may have done mischief to the pipes. if, there- 
fore, you fiud that mischief has been done to the outlet pipes, you 
wou't know when it was done, or, when the embaukinent gave way; 
Whether it was dove befure. ‘at is the real diflicuity. : 

Mr. Smith: Mr. Beardmore has anticipated what 1 was a out - 
say. Je bursting of the reservoir created a violent commotion 4 
the ground, which may itself have broken the pipes, however per 
fect they were befure. ‘I'he fact uf the pipes bemms bruken OF drawn 
now, therefure, is no proof that the accident arose from that. 

Mr. Jacksou said there could be no duubt tuat i the pipes were 
bared tuey would be found to be broken just outside the vuler edge 
of tie puddie wall. He was satisfied of this, because on pier pd 
the dam the other day he found water bubbling up at the to an 
fore bed. It was also bubbling up at a lower point. Whether; 
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however, the leakage was from a fracture of the pipe or from a drawn 
joint he could not say. It was these appearances that made him 
express, on the same day, a positive opinion that the fracture or dis- 
location of the pipes had been the immediate cause of the accident. 

Mr. Rawlinson explained that the present condition of the pipes 
under the embankment, supposing it was ascertained by baring 
them, could not be received as evidence of the condition in which 
they existed before the bursting of the embankment. He wished 
the jury distinctly to understand this. If a dozen joints were found 
to be drawn now, no human being could say that they were drawn 
before the flood. 

Mr. Jackson’s examination by Mr. B. Smith resumed : I do not think 
there is any disadvantage in collars or shields round the outlet pipes 
when they are carefully puddled round. I am decidedly of opinion 
that the embankment has not burst in consequence of leakage 
arising from the baring ofthe rocks. If I had a dam to make to- 
morrow, | should not hesitate to bare the rocks, which is one of the 
commonest practices. ‘The plan of keeping control of the water of a 
reservoir by making a culvert through the solid ground round the 
end of the embankment is not a new idea, but it is one which has 
not been much acted upon The otber plan I have named is in use 
at Manchester. When the crack was seen the mischief was done. 

By the foreman: We could not in an hour or two have drawn off 
suffi ient water to prevent the accident. We might, if we were 
starting to construct a reservoir, have devised other means which 
would have done it—such as driving a tunnel as large asa railway 
tunnel; but that would have been av outrageous proceeding. 

By Mr Smith: If I were planning a reservoir again I should 
undoubtedly put in a culvert for the pipes. That has been sug- 
gested to me by this accident and that which I experienced at 
Melbourne. 

By the foreman: There was danger in having the rocks inside the 
dam. If they were covered with impervious material it would have 
been wise to have left that. 

By Mr. Smith: I think water got under the embankment, but 
after bearing Mr. Gauson’s evidence I think it was not a point of 
danger, but rather a loss of storage. 

Another question being asked by a juryman as to the present con- 
dition of the pipes, the foreman (Mr. Pawson) interposed, and said 
the jury will give this point up if the water company will promise, 
for ulterior purposes, to have the pipes laid bare, and an examina- 
tion made. The reason for this was that there were other dams in 
this locality constructed, and being constructed, on the same principle. 

Mr. Smith would undertake, on behalf of the company, that as to 
the baring of those pipes, they should place themselves in the hands 
of Mr. Rawlinson. It was more important to the company than to 
any body else, 

The foreman said the jury should take alvantage of the power 
they had, because the examination sought had a bearing on the other 
works. Although they should endeavour to confine themselves 
strictly to their province, they could not forget that they were 
townsmen as well as jurymen. 

Mr. Guuson was reca!led, having expressed a wish to make some 
explanation. He was beginning to say that he had been misunder- 
stood on the previous day in reference to the water seen behind the 
embankment. He did not think it had come from the reservoir 

The corouer stated that he was quite satisfied with the note which 
he had taken on that point. 

Mr. Gunson was then examined as to the variance which had 
taken place in the actual work from the specifications. ‘hese, it 
appeared, had been considerable. A specitication, he said, was 
simply a guide ; and when the specifications of the Bradfield Reser- 
voir were drawn up, Mr. Leather was not aware of the materials to 
be got in the excavation of the reservoir. 

By a juryman: Mr, Leather was more than twice—perbaps six 
times—at Bradfield during the construction of the work. 1 used to 
go over and see him. He had to come once a year at least to report. 

The coroner: He is a *“ consulting engineer”—an ornameutal 
officer. He is expected to do nothiug but simply preseut a report. 

Examination coutinued: We are not, as provided by the specifi- 
cations, carrying up the puddle wall at Agden simultaneously with 
the embankment, because that was impossible. Stones may fall 
amoug the puddle if the embankment be carried up before the 
puddle wall; but I have taken every means to prevent it. 

The coroner strongly deuouuced the departure made from thespeci- 
ficatiuns. A specification, he said, they would understand in future 
was not a guide, but a farce and a deception. Here was one made 
for the purpose of not being carried out. He was out of all patience. 
If the reservoir at Bradfield had been constructed in the same way 
as this one was being made at Agden, he was not surprised at what 
had occurred. It would not be su bad if the water company would 
admit they had made a single mistake. ‘They assumed that every- 
thing had been perfect. 

The examination continued: Mr. Gunson said, Mr. Leather came 
over and saw some of that work in progress where the specifications 
were departed from. 

The coroner : Then he ought to be ashamed of himself. 

A juryman: Mr. Corouer, take it more deliberately. 

The coroner: It is difficult to do so when there is the broad fact 
that the work has destroyed nearly 300 of our fellow citizens. (To 
Mr. Smith) —Have you any witnesses ? 

Mr. Smith: I will say, if the jury are not satisfied, the company 
will be at the expense of calling the most eminevt engineers in the 
world. The company court inquiry into the disaster. As to the 
evidence of Mr. Jackson he had shown that the points questioned in 
the construction of the work were matters of doubt. 

The corover: If you cannot point out a reason for the embank- 
ment breaking we have a right to assume that it has failed from bad 
Management. 

Mr. Smith: I don’t think that. One conjecture was that it arose 
from a natural failure of the ground. 

The foreman, addressing the coroner, said he had made a state- 
ment that morning which must have relieved Mr. Leather’s mind, 
which was that the jury believed he had not been guilty of 
criminal neglect. Perhaps he would now ask Mr. Leatber if he 
had formed any additional conjecture as to the cause of the dis- 
aster, 

Mr. Leather: I have heard the evidence this morning as 
to those pipes, and I think it possible such a thing may 
have happened as the drawing of the joints. At the same 
time, I think if such a thing took place the result must have 
shown itself long before, at the foot of the bank or in the valve 
house. The theory seems very doubtful, but the gentleman spoke 
80 confidently that it may be entitled to some credit. _ I still think 
that the accident bas been caused by a slip of the land outside the 
bank. It may have taken place and been covered with the ruins of 
the embankment. 

A juryman asked if there were any witnesses who had seen the 
crack before Mr. Gunson. 

fhe coroner: It was seen about three hours before by a persou 
who was here yesterday, but it was not thought necessary to call 

im, 

Mr. Gunson said that, now the suggestion had been made as to a 
landslip, it was right to state he had been told there was a house 
Opposite the reservoir, and which, though above the road consider- 
ably, showed some symptoms of giving way. 

Mr. Leather recalled: I did not disapprove the contract taken by 
the Company for the construction of the work. Seven tenders were 
Sent iu; two were below my estimate; that of Mr. Craven, which 
Was taken, was £900 more tban my estimate. He is carrying out 
= work under the same contract, and has received a large sum of 

ras, 

Air. B. Smith said the original contract was £27,469. About 
£1, 0 was added on the change of situation of the embankment. 
The extras are upwards of £6 000, and they are going on still, Mr. 
Leather certifies for the extras on the reports of Mr. Gunson, occa- 
Sloually comiug over to look at the work himself. 

Mr. R. Rawlinson, Government engineer, was sworn and said— 
I have had experience in the construction of waterworks. I have 


executed waterworks at Wigan, Berwick-on- weed, Swansea, and 








other places. As inspector, I have made myself acquainted with | I think it is always better to break your by-wash channel by a series 


the great works erected during the last twenty years, and have 
personally inspected many of them, including those at Liverpool, 
designed and executed by Mr. Hawksley, and those at Manchester, 
designed and executed by Mr. Bateman. I have inspected carefully 
the Bradfield reservoir, which bas failed, and other reservoirs of the 
company, and the reservoir at Agden now being constructed. | 
have also carefully looked over the specitications. As a practical 
engineer, [ think no waterworks embankment ought to have pipes 
laid through it so as to prevent repair or renewal when necessary, 
The engineer should be master of his work, not let it be master of 
him. I know of wany instances of failure where pipes and cul- 
verts have been laid through the main embankment. Cast iron 
pipes having plain socket joints, although previously tested 
to four times the head of water they may have to carry, are occa- 
sionally found fractured and defective wien the water is turned on, 
although in the street trenches in which they are laid they have only 
4ft. cf earth to bear. With the most careful jointing, the joints are 
sometimes found to be blown or defective. Pipes laid in the streets 
can be repaired without much damage, A defective pipe in this 
embankment may have worked the destruction we have witnessed, 
and no human ingenuity could prevent it under the circumstances 
in which those pipes exist. I did notsay that it did doso. I wish 
that to be clearly understood. That, therefore, is not a legitimate 
way in which to lay pipes for the making of a reservoir. In my 
own practice I have formed a tunnel or culvert through the solid 
stratification on one side of the valley and perfectly free from the 
loose earth of the embankment. That culvert is executed in the 
very best possible manner with hydraulic lime, and puddled to make 
it perfectly watertight over the top. Within that culvert or tunnel 
the outlet pipes are ultimately laid. Provision is made for closing 
the pipes inside the reservoir, The centre portion of the tunnel, 
namely, that under the heaviest portion of the embankment, is closed 
by brickwork set in cement, so as make a perfectly watertigat plug 
at that point. Valves are placed at the outer end of the pipes 
in the usual way, to work the pipes. Ou the inner shaft 
arrangements are made to draw the water at various heights 
in the reservoir, or to exclude it from the shaft, so as 
to enable the pipes to be examined. Such an arrangement 





renders any accident to the pipe for mischief absolutely im- | 


possible. Where [ have laid cast iron pipes through puddle under 


small heads of water, as pipes leading to a vailey syphon, L have | 
found it necessary, in order to prevent the water creeping along the | 


outer surface of the pipe, to put on collar shields, as described by 
Mr. Jackson. 
make puddle adhere to the cast iruu pipe soas to be watertight, even 
under only five feet pressure. Unless these precautions are taken 
the water dues creep along the surface of the pipe. In laud drain- 
ing, where ordinary draiu pipes are laid in a clay subsoil, the best 
drainers make no provisiou for an open substratum, ‘They kuow 
that water will find its way to the pipes, and IL believe the pipes 
drain as much by their outer subsoil as by the inner capacity. I 
believe there isan outer creep along every pipe. ‘The result of that 


I have done this because I found that I could not | 
| Manner hecessary for suck a work, 


experience teaches me that a smooth line of cast iron pipes, with 


joints such as are described by Mr. Gunson, are not to be trusted as 
certain to be watertight in such aa embankment, although lined the 
whole length with puddle. I heard Mr. Gunson’s evidence as to the 
mode in which he had laid the pipes through the embank- 
ment. I expected to learn that the crossing of the puddle 
trench had been provided for, so as to give a bearing to 
the pipes uniform with that of the solid ground on either 
side. L was surprised to learn that in place of this an arti- 
ficial trench had been excavated, at a flat slope from the bottom of 
the puddle trench, until at the surface line it exceeded 200ft. in 
length; that this had been filled with puddie to the dep'h of 2vft., 
in the puddle trench, thinning itself to 18in. of puddle on the solid 
at either end, leaving upwards of 200ft. of pipes, in 9ft. lengths, 
with no bottom support other than the puddle beneath them. ‘This 
would be in that portion of the embankment where there would be 
the greatest possible weight, namely, under the apex. I have had 
considerable experience on railway work. I have seen 6Uft. em- 
bankments —aud this was 9uft.—carried apparently over solid 
ground; I have executed bridges and culverts on such ground 
beneath those embankments. Serious fractures always, total de- 
struction occasionally, resulted. 1 have kuown it settle so much as 
to move the grass surface 3v00ft. away on either side, That occur- 
ring in a naturally compressible stratum, I should dread placing 
jointed pipes in an artiticially formed compressible substratum. 
{f that line of pipes had been depressed into the puddle, in all 
human probability it has not gone down equally in the puddle 
trench and under the loose embankment. But if it can be proved 
it has gone down equally as a bow would bend, and not drawn a 
joint, in my opinion it has left a cavity in the puddle trench above 
it, because the puddle in an artificially and carefully formed mate- 
rial, made so solid that if the puddle is as perfect as | believe, it 
could not follow the compression of the pipe equally on either side 
of the puddle wall. We have been told that the bank was formed on 
the same plan as the Agden reservoir, in course of construction; the 
material not being watertight on each side. The iuference is that 
the water, as it rose, wou:d penetrate the bank, and search out its 
weakest point. ‘The reason the embankment did not show sigus of 
failure on the first admission of the first 4uft. of water, would arise 
from the fact that the lower half, being upwards of 20Uft. wide, may 
have been sufliciently tight to prevent any access of water to the 
puddle wall. As the water rose fout by foot in the reservoir it nar- 
rowed the intervening space between the water aud the puddle wall 
2ift.; and from my inspection of that bank, and from its state as it 
exists now, to be seen by any one, it isobvious that the upper half of 
the bank is not made of water-tight material, but contains a very large 
proportion of rubble-stone. I measured some not on the surface more 
than 4ft. long, 2ft. wide, and Qin. thick. The water would thus 
penetrate to the puddle wall, gradually creep vertically down the face 
of the puddle wall, and inevitably tind out the weakest point. On the 
opposite side of the puddle wall there is the same defective arrange- 
ment of rubble-stone, dangerously close to the puddle wall. That this 
was so through the deepest part of the bank is evidenced by the 
description of the ultimate breaking down of the top of the bank 
i he lirst top-water has been described as coming over in sheets and 
waves of foam. ‘That water did not flow down the slope of the 
embankment, but was absorbed vertically into it. We have beeu 
told this reservoir embankment was made exactly as the Agden 
embankment. The mode of tipping the wagons, and the material 
tipped, 1 have no hesitation in coming to the conclusion that the 
substance of that bank is as porous as a sieve. ‘The specification 
limits the tips to 3ft. each in thickness; the tips at present in work 
are, at least, double that height. This method of working rolls the 
largest stones continually to the foot of the tips, and makes, in fact, 
a rubble embankment, open and porous in layers. With regard to 
the mode of obtaining material to make the embankment 1 hold 
it is most objectionable to take the material for making your em- 
bankment from within the reservoir, and below the water-mark, 
excepting a trial shaft has shown that that material is in its whole 
substance water-tight. In this Bradfield reservoir several acres of 
surface have been bared by excavation. Many square yards of fis- 
sured rock have been bared. Into that rock Lfound by examination, 
ihat surface water readily flows without pressure. With pressure the 
flow of water into them would be greater. No engineer can tell 
what is to become of that water. lt may waste itself harmlessly 
below, but there is a possibility of its communicating with fissures 
beneath the external slope of the embankment. In such a case the 
engineer has no right to run the risk of letting water into the sub- 
strata, because the water will be beyond his control, aud it will be 
impossible for him to tell what will become of it, except by experi- 
ence. I do not undertake to say that water bas done any iujury. 1 
have no evidence, neither can anybody say it bas uot done injury. 
I have examiued the, by-wash, and do not think it adequate to 
convey away the flood water. I would have made a very much larger 
by-wash. in this case the by-wash has not been the cause of any 
injury, as the water never rose to it. I do not approve of a sloping 
by-wash, such as the whole of the Sheffield Waterworks possess. 


| examining the reservoir, with toe object of making a report. 





of steps. I think for such a capacity of water, and such a drainage 
area, the two 18-in. pipes totally inadequate to give safety tothe bank 
in the case of avticipated danger. I'o take away the incoming 
water of a flood from the reservoir the by-wash and pipes ought 
always to be equal to safely removing the greatest possible flood on 
a full reservoir. I have no wish to make statements away from 
this special question, but shall be glad to answer questions. 

By the jury: [ would not have put pipes in the embankment. 
Wherever put, the pipes should have been longer. It is a fatal 
objection to the scheme that there should not have been valves to 
shut the water off from the pipes. The pipes and by-wash would 
not carry away a flood coming when the reservoir was full, There 
ought to be a goit to carry away the flood water when the dam was 
full. [am surprised that the evgineers destroyed the one they used 
while the embankment was being made. 

By the coroner: Several causes may have led to the catastrophe, 
a fractured pipe, a blow or drawn joint, a creep along the pipes, a 
pressing down of the pipes in the puddle trench by the heavy 
material on both sides of it; or a washing away of the outer slope, as 
suggested by Mr. Leather; by a landslip, caused by undiscovered 
fissures and springs in communication with the interior of the 
reservoir, which fissures aud springs, if they existed aud had such 
communication, would become active for mischief as the water 
rose iu the reservoir. Those are the methods which occur to my 
mind as agents which may have caused the destruction of the 
bank—one of them, or more of them combined, may have done it, 
My opinion is that it was the most fatal mistake tu lay the pipes 
iu the ceutre of the embankment upon an artificially tormed com- 
pressible material. 1 think, also, that in the formation of the 
embankment, the stones which are being dipped into the Agden 
embankment should be kept away from the puddle wall ; that 3ft. 
layers are mach too thick, and that Gin. layers, as suggested by Mr. 
Leslie, are the only safe way of making the embankment 

By Mr. Smith: Chere are many ivstauces, especialiy of late, in 
which pipes are not laid through the embankment. At Dublin the 
culvert plan round the embankment is being made—I think also at 
the Rivington reservoirs. 

Nathaniel Beardmore, civil engineer, London: I was requested 
by Sir George Grey to come down aud assist Mr. Rawlinson in 
i have 
examined both the Bradfield and Agden reservoirs. 1 bave heard 
the evidence of Mr. Rawlinson, Mr. Jackson, Mr. Leather, aud Mr, 
Gunson. | agree substantially with the evidence of Mr. Rawliuson, 
1 do not think the Agden embaukmeut is being made in the secure 
lu dealiug with water, security 
shoula be taken against the remotest contingency of accidents. It 
would be very ditticult to get everybody ww agree as to the imme- 
diate cause of the vurstiug of the reservoir. ‘The disruptions being 
so great, it will be diflicult to discover the differences between 
causes and effects. My impression is that the puddle is a most 
excellent work, I think that the immense depth excavated must 
have removed danger from the springs, aud the probabilities must 
peint to the pipes being the suvuree, if not the cause, of the 
accident. ‘The description itself implies au immediate volume of 
water blowing up the material of the embankment. ‘lo my mind 
the most material conclusion is, that the pipe leads the water to do 
that mischief. ‘Telford, the great engineer, never, 1 believe, put 
pipes through the embaukment of a dam. I agree generally with 
Mr. Rawliuson avd Mr, Jacksou as to the dangers arising from 
putting pipes under embankments. 

After retiring twenty minutes the jury returned into court, and 

The coroner said they had made up their miads. He was glad 
he had no occasion to sum up, because he should have spoken in a 
mavner that would perhaps have been disagreeable to some persons. 

The verdict was as foliows:—* We find that Thomas Elistone 
came to his death by drowning in the inundation caused by the 
bursting of the Bradtield reservoir on the 12th inst. that in our 
opinion there has not been that engineering skill aud that attention 
to the construction of the works which their maguitude and im- 
portance demanded; that iu our opiuion the Legislature ought to 
take such action as will result in a Governmental inspection of all 
works of this character, and that such inspection ought to be fre- 
quent, regular, aud suflicient; aud that we canvot separate without 
expressiug our deep regret at the fearful loss of life which has 
occurred trom the disruption of the Bradtield reservoir.” 


Tus Wetsu Coat And Iron Travus.—The Newport correspoa- 
dent of the Col/iery Guardian reports the termination of a strike at 
Blaenavon. Alter a turn-out of several weeks all differences have 
been arranged, aud the forgesen have returned to their work on 
virtually the same terms which they might have obtained a month 
ago, ouly they were led then by interested agitators, and persuaded 
to take extreme steps. Within the last few days the quotations for 
iron have gota little firmer, and many expect another upward move- 
ment iv prices. It appears that the States will be considerable 
buyers during the next few months, irrespective of what may 
happen as regards the war, and railway requirements cannot fail to 
be large also, as there are a great number of new lines and exten- 
sious in progress, bot at home and aorvad. Taking all taese 
circumstauces into consideration, the future of the iron trade, upon 
the whole, looks favourable, that is, provided there is no disturbing 
element between masters aud menu as tv wages, The demand tor 
bo.h house and steam coal continues good, aud merchauts are well 
supplied with orders. Since the commencement of the mouth the 
quautity of steam coal exported has been considerable, aud there 
are several large vessels now in the dock taking in cargoes. 
Quotations are maintained without diflicalty, as the supply is 
hardiy equal to the demand. Messrs, G. E. Bevan aud Co. 
have leased, avd are now working, the ‘Tillery pits, and they 
have also secured a large takiug which adjvins the Tillery pro- 
perty. Important alterations and improvements are being 
made at the pits under the mauagement of Mr. ‘I’, Dyne Steel, and 
the output will shortly be largely increased. —At Swansea, there is 
not quite such au active inquiry for the various descriptions of 
mauulactured iron at present us existed six or eight weeks back, yet 
the works are steadily employed. Prices are maintained, and the 
wages question seems satisiactorily settled, the meu being now dis- 
posed to work at the present rate of wages. The colliers are fully 
employed, and a great scarcity of coal still exists both in the port of 
Swansea aud elsewhere, ‘I'he monthly meeting of the trustees of the 
port of Swansea was held on Monday last. A report of the execu- 
tive committee was read, recommeuding that immediate steps be 
taken to lengthen the piers and carry out other works in the ha: bour, 
So as Lo meet the requiremeuts of the port, to provide fur which the 
Trust bas now a bill before Parliament (which is unopposed) tu enable 
them to raise an additional capital of £30,000, 1 he report of the 
committee was unanimously adopted, aud the important works re- 
commended for the purpose of securing extra depth of water, 50 as 
ty accommodate a larger class of shipping, will be commenced with- 
out further delay. At Cardiff the colliers employed at the Wuite 
Rose Uviliery are out in consequence of a dispute as to the rise in 
wages to be received. Mr. Peil, it appears, declines to accede to the 
application of the men, aud hence the strike, At noue of the other 
collieries bas a strike been resorted to as yet, but it must beadmitted 
that matters look rather threatening. This week the puddling 
forge aud mill have again been started at the Aberaman works, 
where thy late boiler explosion occurred, aud the blast furnaces are 
being put in order. 





MeraicaL Weicuts any Measunes.—It is now stated that the 
more exact Euylisi values of tue are, the centiare, the litre, the 
decalitre, the gramme, the kilogramme, and the ton or quiutal, or 
1,000 kilogrammes, are as under:—'l'he are is equal tu 1196046 
square yards; the ceutiare, to 1,196046 square yards; the litre, to 
17008 imperial piuts; the decalure, to 2°200967 gallous; the 
gramme, to 15°43244 grains; the kilogramme, to 2°204601b., aud the 
ton of 1,000 kilogrammes to 2204°661b. avoirdupois. 
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Grants of Provisional Protection for Siz Months. 
292. Henry Epwin Draysox, Southampton, “An improvement in the 
f e of gunpowder.” - Petition recorded ith February, 1864 

815. WILLIAM TaYLor, Shiffnall, WILLIAM MOLINEUX and HENRY HaRRISON, 
Hollin-wood, Salop, * mprovemen's in puddling furnaces for the manu- 
facture of iron.”—Petitim recorded Oth Februasy, 1864. 

402. JoHN ALEXsNod&KK LLOYD, Little Bus -lane London, “ Improvements 
in cases for ,.acking.”— Petili n reevrded 7th February, 1864. 

463. WittiaM Myer VAN Wace EN, Sou'bampton-buildings, Chancery- 
lane, Lowdon, “ An improved boat detaching apparatus,” 

469. Berue. Burt n, Tolli: gton-road, N., London, “ Improvements in 
breech- owing and revolving fire-aris aud cannon, and metallic 
ear‘ ridges.” 

470. Tuomas Rowatt, jun., and ALExanpeR LiguBopy, Edinburgh, Mid 
Lotvian, NB, * lmprovements im Jamps for burning par. ffin, belmon- 
tine, petro'eum, and other like hydrocarbon fluids,” 

473. AUGUSTE JULLIENNE and JACQUrs ExnesT Dé LA Combe, Faubourg St. 
Martin, Pars, ** A new or improved machiue to press or muuld bricks.”— 
Petitions record d 25th February, 1-64. 

487. ‘THoMaS CRITCHLEY Bakuecloven, Manchester, “ An improved 
machine for boring or formi: g square or angular-sided holes in wood and 
other substan-es."”— A communication from Benjimin Merritt, jun., 
Newton, Middlesex, Massachuseit-, US. — Petition recorded 27th 
February, 1864. 

497. Frepenic Wet, Paris, “Improvements in coating metals with one or 
several other m. tal, and in oxydisig the surface of these latter.” 

503, Jo-EPH Wiison SWAN, Gstesiead, Durham, ‘ Improvements in photo- 
graphy.”-~ Petitions recorded 29th February, 1364. 

506. CuakLes Gary Hitt, Common--quare, High Pavement, Nottingham, 
* Jmprovements iu machinery or apparatus employed in the manufacture 
of bonnet and cap fr nts, rou hes, and other millinery t'immings,”— 
Petition recorded 1st March, \64 

519, WILLIAM MILLER, Higii-street, Hull, Yorkshire, “ Improvements in the 
manufacture of sug rT, «nd in the apparatus employed therein.”— Petition 
recorded 2nd March, 1-64. 

529. Georae Henry Ex.is, Romney Cottage, Wellington-road, Bromley 
St. Le merd, Middlesex, * Improvements in apparatus for rolling aud 
water. ny gardens and other kinds of land.” 

531. WiLLIAM WILKINSON, Hawarth, near Keighley, Yorkshire, ** Improve- 
ments: in sizeiny cotton and other warps or threads.” 

632. Josepu “WRiGuT, Slhopley, Y rk-hire, “Improvements in means or 
ap aratus for baking or manufacturing oateake.” 

534. WiLuiamM CLAKK, Chancery-lane, Loudon, * Improvements in treating 
and util 8 ng refuse tinned iron and othe re mbined metals.”—-A communi- 
vation from Nicelas O-car André jun., Boulevart St. Martin, Paria. 

656. James CauTcuett, Siroud, Gi-ucestershire, ‘* Improvements in appa- 
ratus fur winding threads of fibrous material from the skein, hank, or 
other condition, on to reels or otherwise ” 

538. Eowakp Hatt, Dartford, Keut, ** Improvements in machinery for 
polishing wlass,”’ c 

642, Witutam Iporson, Wray-bury, Middlesex, “ Improvements in the 
manufacture of pacer, and in machinery employed the. ein.” — Petitions 
recorded Srd March, 1864 

546, Joun Spence, Doncaster, Yorkshire, ‘* An improved holdfast or appa- 
ratus for suspending or holding a» +acks and other articles.” 

518, Feux Lrpoutak, ‘Tourcomg, Nord, France, ‘ Imp:ovements in the 
machin ry of spinning looms.” 

550. MicHakL Henny, Fieet-street, London, “Improvements in apparatus 
for propelling ships and otter vessels, and in pumps for supplying the 
sawe.”—A communication fiom Louis Cuignard, Boulevart st. Martin, 
Paris. 

552. ALEXANDRE Manbrk, Baker-street, Portman square, London, “ Im- 
provements in the mavufacture of glucose sugar.”— Petitions recorded 
4th \Varch, 1364, 

656, Wexny Cocurkank, Ormesby fronworks, Middlrsborough-on-Tees, 
Yorkshire, * Luiprovements in moulds for casting metals.” 

658. WaLT#R MILLIGAN and Bikkeit Duty, Bradford, Yorkshire, ** Im- 
provements in mevns Or app racus employed in weaving.” 

560, Ricuakp ARCHIBALD Brooman, Fi et-street, London, ‘A new or 

















improve! cloth or fabric.”"—A communication from Francois Vouillon, 
' 


Louviers, Franes. 

562, CHakLes IUMPary, Suffolk-grove, Southwark, Surrey, “Tmprove- 
ments in vule mining india rubber.”— Peteions recorded 5th March 1864. 

564. JAMeS Backuouse, Cobble Hall, Roundkay, near Leeds, Yorkshire, 
* Tmprovements in machinery for reaping corn,” 

566. Josep ReveLt. Dukinfielt, Cheshire, “improvements in oil cans 
lamps, or other vessels for lubricating and iluminating purposes,” ‘ 

663. WILLIAM EDWAnD Newton, Chancery-lane, Lomion, * Improvements in 
refining sugar and molasses.’ — A communication from Louis Pierre 
Robert de Ma-sy and Louis Ro ert de Masry, Rue St. Séb «wlien, Paris, 
— Petitions recorded 7th March, 1864. 

569. James Paice, Clonsitia, and RicuarD Epwarp Donovan, Dublin, 
“Improvements in the means and apparatus for; reveuling collisions on 
railways, and for less ning the effects of the same.” 

574. Joun Lawreg sce, Ucktield, Sussex, ** Improvements in signal apparatus 
applied to st » boilers.” 

376. Epwakp Cowxgs, Hounslow, Middlesex, “ An improved sofa or trans- 
formavle bed.” 

$73. Joun Henry Jonnxson, Lincoln’'s-inn flelds, London, “ Improvements 
in apparatus for rying grain.”—A communication from William Heury 
Sutton, Brantford, Canada 

680. WiLLiaM Epwakp Newton, Chancery-lane, London, “ Improvements in 
the manuiacture or production of baryta and sirontia."—A communica- 
tion from Louis Pierre Robert de Mas y and Louis R bert de Massy 
Rue st. Sébastien, Paris.— Petitions recoraed 8th March, I-64. sts 

682. FREDERICK TOLIAUSEN, Boulevart Magenta, Paris, ‘* linprovements in 
the man facture of washing blues.”- A communication from Madame 
Jovert, Do'e, Franco. 

584. JaMES PRESTON WORRALL, Ordsall, Lancashire, “ Certain improve- 
ments in dyeing or colouring looped cut pile or raised textile fabrics 
composed of cotton and silk.” 

586. GkurG& Daviks, Serle-street, Lincoln’s-inn, London, “ Improved means 
of transform ng the ebb and fl w of the tide into a continuous and 
constant hydraulic power."—A communication from Frangois Alfred 
Tailendeau, Nantes France. 

688. Feuix Sriges and Cukistopner Pond, Princes-street. Cav endish--quare, 
London, * Improvements in closing or stoppering bettles."—A commu- 
nication from Barlow William Mallam, Melbourne, Victoria. 

69). WituiaAM Hutcuinson, Salford, Lancashire, “ lwprevements in steam 

pnginves.” 

692. Epwasp Bisnor, Headingly, near Leeds, and WitttaM Batiey, Halifax, 
Yorkshire, ** Improved means and apparatus for evaporating the water 
contained in faces! or excrementilious matter.” 

694. NatHuan Tuomson, Al-bey-gardens, St. Jolhn’s-wood, Middlesex. “ Im- 
provements in apparatus for stopping bottles, jars, and other vessels, 
which improvements are also applicab.e to stopping the muzzles of fire- 
arms” 

695. James Lee Norton, Belle Sauvage-yard, Ludgate-hill, London, 
‘Improvements in the manufacture of manure, aud in ma ‘hinery to be 
used in this menufsctare.” 

696, WiLtiaAmM Epwakp Baoprrick, Fenchurch-street, and Witnram Rers 
Little Guildford-street, London, “ Improvemeuts in miachine,y for mauu- 
factursny needles for sewing machines,” 

698 GeorGk ‘TomMLinson BousrieLD Loughborough Park, Brixton, Surrey, 
“Improvements in rollers to be uscd in machinery for spimmivg and 
manufacturing wool, cotton, and other fibrous materials.”—aA communi- 
cation from Amos Taylr, U.S 

600, Gronak Haseitink, Southampton-buildings, Chance y-lane, London 
* Animprovedsp ing tension regulator.”—A communication from thomas 
Silver, New York, U.S,— Petitions recorded (th March, 1864, 











Inventiors Protected for Six Months by the Deposit of 
Complete Specifications. 


701. Jonn Brat Jepe, Wateringbury, near Maidstone, Kent, “ Improve- 
ments in pressses or apparatus to be employed for pressing yeast and for 
other similar purposes.”— Deposited and recorded 19th Murch, W864, 

709. Avevstus Bryant Cutis, New Oxsford-street, Li ndon, ** hnprove- 
ments in circular sawing mach nes.” — A communication from David 
Monro Childs, Rochester, New York, U.S.—Deposited and recorded Qhst 
March, 184, 


Patents on which the Stamp Duty of £50 has been Paid. 

718. Tuomas SravitLE TaUss, Gracechurch street, London.—Dated 2nd 
March, 1801 

T1y. Josern Victor, Wadebridge, and James PoL@Lasx, Bodmin, Cornwall. 
—Dated 22nd March, 1861. 

729. ABRanIAM Hacky, Frome, Somerset. Dated 22nd March, 1861 

788. Tuomas Cakpwett London, and Davip CaMpvenn, Derby buildings 
Liverpoo!,.— Dated 28rd March, 1°61 . ‘ 

729. ThOM+s Davison Belfast, ir lind, and Rovert Parrersoy, Glasgow, 
Lanarkshire, N B.— Dated 26h Mareh, 1861. 

716. WELLIAM MCINTYRE CRANSTON, King W illiam-street, London.—A com- 
munication, — Dated 22nd March, 1861. 

773. PERCRVAL MosEs Paksons, Arihur-street West, London-bridge, London. 
—Dated 2th March, 1861. 

851, BENJAMIN Know es, Birmingham. - Dated 6th April, 1861. 





? Is. ed. ; 196 


753. JouN CHATTERTON, Highbury, and WiLLovensy Smits, Dalston, | 
| 1989, 10d ; 1990, 10d. ; 1991, 4d.; 
10d. ; 1997, 44. ; 1098, Is. +d. 


Middlesex.— Dated 25th March, 1861. 
780. GuI-EPpPe MaTEo Coppo, Rue Gaillon, Paris —Dated 39th March, 1861. 
741. PAUL Kapsky Hopes, Blessington-road, Lea, Kent.—Dated 25th March, 


1861, 

749. WitutaM Brookes, Chancery-lane, London.—A communication. — Dated 
25th March, 1861. 

769. Jacop GEOCHEGAN WILLANS, Clarence-place, Belfast. — Dated 27th 
March, 1861. 

783. WitLIaM DonaLp Napier, George-street, Hanover-square, London.— 
Dated 30th March, 188i. 


| 8d. ; 2011, 4d. ; 2012, 6d. ; 2013.'4d. ; 


1039. SaMUEL FOX Stockbridge Works, Deepcar, near Sheffield, Yorkshire. | 


— Date i 25th April, 1861. 
1153. James Witiis Litt!e Britain, London.—Dated 7th May. 1861. 
778 WILLIAM SORRELL, Hagyerstone, Middlesex.— Dated 28th March, 1861. 
817, WiLuiaAM CLark, Chancery-lane, Loudon.—A communication.—Dated 
2nd April, 1861. 





Patents on which the Stamp Duty of £100 has been Paid. 
831. Nevpen Sims, Bedford, near Leigh, Lancashire.—Dated 25th March, 


hte 
8°7. Wint1AM Hesry © ius, Birmingham.—Dated 25th March. 1857. 
838. Ronert Casseis, Glasgow, and Tuomas Morton, Motherwell, Lanark- 
shire, N.B.—Dated 25th March, 1857. 
863. WitLtaM Ross, Gla gow, Lanark-hire, N.B.—Dated 27th March, 1857. 





Notices to Proceed. 


2842. JosepH PickLrs Binns, Guildford-place, Farringdon-road, London, 
** Improvements in sewing machines ” 

2853. Gustan LixDEMANN, Salford, Lancashire, ‘‘ Improvements in machi- 
nery or apparatus for singeing woven fabrics.”—Petilions recorded lith 
November, 1863 

2869 ANDREW PoLLecK Henry and Ricard THRELFALL Power, Liverpool, 
** An improved method or apparatus for affixing labels on bottles, canisters, 
and other like articles.”— Petition recorded 16th Noveinber, 1863. 

2880 Josep BeTTELeY. Liverpool. “Improvement in sheathing ships and 
other vessels.” ~ Petition recorded 7th Novenb«r, 1863. 

288). WittraM Pratcuitt Joun Buayi cx, and Joun PRatcuitt. Carlisle, 
“Improvements in and applicable to movable platforms for railway 
stations "—Peti'ion recorded 18th November, > 63. 

2903. JoHN KixkuaM, Eosten road, London, “ Improvements in the treat 
ment of certain ores of iron.” 

2905. Josrpu CoLyrr, Leman-street, Whitechapel, London, ‘“ Improve- 
ments in the mode of or apparatus for stopping or c'osing orifices in 
casks and other vessels.” 

2907 Evrazar Cukistmas, Watford, Hertford-hire, “Improvements in 
carriages.” 

2 08. WiLL1aM Symovs, St. Mark’s-crescert, Rezent’s Park, ‘‘ Improvements 
in the constraction and werking «f railways.” 

2911. WinniaM Bengamin Hopson, Cotton-street, Bow Common, Middlesex, 
“Improv ments in the monufacture of metal druws and cans for hold. ng 
oils and other fluid matters, and in farnaces used in such manufacture.” 
— Petitions recorded 9th November, 1863. 

2913. JAMES =EWAKD, Clitheroe and Henry Sita, Enfield, Lancishire, 
* An improved apparatns for preventing incrustatioy jn steam boilers.” 
2918. AManp HyacintTuE Ferry, Kue St. Appoline, Paris, ‘* Improvements 

in making hanmer- for pianofertes,” 

2919. Josep JuvGe Hays, Hitchin, Hertfordshire, “Improvements, in hot 
air stoves.” 

2921. Tuomas BerinsmeaD, St Giles-in-the- wood, near Torrington. Devon- 
shire, ** Improvements in apperatus for thrashing and reeding wheat and 
other straw.” — Petitions »ecorded 20th November, 1863. 

2931. Ferkar Fenton, Camberwell, Surrey, *‘ improvements in the treat- 
ment of vegetable fibres for the production of paper pulp or half stuff 
therefrom.” 

2342. WittiAM Wit.tams, Stanley, Liverpool, “ Improvements in machi- 
nery for making bricks and other like articles.” 

2937. » NTOINE SimONETON, Rue St. Appoline, Paris, ‘‘ Improvements in the 
mannfacture of sacks, bags, and garments without seam.” 

2940. Mancus Brown WestTHuEaD, Manches'er, * Luprovements in adapting 
or arranging tape. and other such n rrow fabrics and threads for use.”— 
Petitions recorded 2ist November, 1863. 

2943 CuarLEs HewakD, Stanley-terrace, Deptford, Kent, ‘ An improved 
watch case pendant. applicable al-o to other articles,” 

2948. James PLATT, Gloucester, “ Improvements in machinery and appara- 
tus for enitivating land,”— Petitions recorded 23rd November, 1863. 

2949. Gronok Waostarr Yarr, Clement's inn, Westminster, * Improve 
ments in the preservation of animal substances,”—A communicaticn from 
Edward Gorge~, Croisie, France. 

2956. Joun Hexry Jounson, Lncoln’ -inn-fields, London, “ Improvement 
in rotatory engines.”—A communication from Wi helm Heinrich Christian 
Voss. Berlin, Prussia 

296). Joun Sipert, Carter-gate, Nottingham, ‘Improvements in the 
manufacture of joined blond, and in the machinery employed therein.” 

2962. CeLavon Legps DaBoLL, Aldersgate street, London, * Improvements 
in marine fog signals or alarums,’—Petitions recorded 24th November, 


1803. 

2973. James Simmonps, Holland-street, Clapham-road, Surrey, ‘* Improve- 
ments in stink traps for water closets, sinks, and other purposes.” 

2974. James BakeR, Temple-street, Whitefriars, Lonion, ** Improvements 
in positions applicable to the coatinz of ships’ bottoms.” 

2977. James CursTRRMAN, Shiffield, ‘“‘Improvements in frames for 
umbrellas and other hke articles and petticoats or skirts.”— Petitions 
recorded 2°th November, 1863. 

2981. Frep«ric Pace, Birmingham, “ Improvements in furnaces and appa- 
ratus for the manufacture of volatile hydro-carbons which improvements 
are also in part applicable to furnaces and apparatus for the manufacture 
of illuminating gas.” 

£088. SAMUEL SMITH and Tuomas SmitH, Fell-street, London, “ Improve- 
ments in composition or meaus for the purpose of destroying insects by 
fumigation and in means or apparatus employed therewith.”—Petiticns 
recorded 27th Nevember, 1863. 

3009. BENJAMIN JonES, Warrington, Lancashire, ‘‘ Improvements in separa- 
ting sulphur from alkali waste.” 

30!3. Henry l.umLgy, Chancery-lane, London, “ Improvements in appara 
tus for steering.” 

2015. WituraM CLARK, Chancery-lane, London, ‘‘ Improvements in appara- 
tus for lighting and heating.”—A communication from Bernard sSubra, 
Boulevart, St. Martin, Paris — Petitions recorded lst December, 1863. 

8151. Joun AYLESworTH Battgy, Brooklyn, New York, and JoHN JAMES 

Sprep, Gorham, Maine, U.S., *‘A new a: d improv d mode or process of 

covering or insulating wire for telegraphic and other uses or purpose 

with twine, cordage, and other covering of a like character.”-- Petition 

recorded 14th December, 1363. 

WILLIAM ALLEN, Cheadle, and Witriam Jounxsox, Newten Moor, 
Cheshire, “ Ceriain improvements in apparatus or mechanism to be 
employed in grinding cards for carding engines.”"—Petition recorded 2nd 
Janvary, 1864, 

70. Joun Steruen Jarvis, Wood street, London, “ An improvement in 
searfs for the neck "—Petition recorde’ 11th January, 1864. 

104. James Rexnix, Brming'am, “* Improvements in the manufacture of 
chandeliers, lamps, and other apparatus employec in distributing light.”— 
Petition recorded 14th January, 1864. 

143. BexnarnD Prospxx GiLtet DE THoREY, Rue de la Fidélité, Paris, “ An 
improved case or box for contaiuing mouey.”— Petition recorded 10th 
January, 864. 

£49. Jean Baptiste BorGatta, Genoa, Italy, ‘A motion lever of the second 





8. 





order, and the mechanical applications thereof.” Petit.on recorded ACth | 


February, 1864. 

587, PETER AKMAND LECOMTE DE FoNTAINEMOREAU, South-street, Finsbury, 
London, ‘ Certain improvements in the manufacture of methy ic ether 
and its application to the production of artificial ice.’—A communi- 
cation from Charles Telier, Passy, near Paris.—Petition recorded 15th 

Fibruacy, 186 

426. Joun Brat Jupr, Wateringbury, near Maidstone, Kent, ** Improve- 
m nts in cask cleansing machines or apparatus.”— Petition recorded 18th 
February, 1-64. 

461, Henry Batt, Charlton King’s-road, London, ** An improved clog to be 
applied to horse shoes as a substitute for roughing.”— Petition ricorded 
24th Februory, 1864. 

AUGUSTE JULLIENN 
Martin, Paris, ** A new or improved machiue to press or mould bricks. 
Petition recorded + 5th Februory, '864. 

584. James Preston WoRRALL, U:dsal!, Lancashire, *‘ Certain improvements 
in dyeing or colouring lo -ped, cut pile, or raised textile fabrics composed 
of cotton and silk."— Petition recorded 9th March, 1864. 

TOL, Jonn Beat JUDE, Watering ury, hear Maidstone, Kent, “ Improve- 
ments in pres-es or apparatus to be employed for pressing yeast, and for 
other similar purposes,”— Petition recorded 19th March, 1864. 





p and Jacqurs ERNest pk 1a Compr, Faubourg St. 








And notice is hereby further given, that all persons having an interest in 
opposing any ene of such applications are at liberty to lea:e particulars 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from A’ stracts prepared expressl 
if c Sre ‘pre ‘or 
THE ENGINEER, at the office of her Mujesty's Commissioners of Patent. A 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, cc. 
2042. T. Lorrus, Pr ston, ‘ Apparatus for attachi.o to steam boilers and flues 
Jor the cov sumption of smoke.” Dated \ith August, 1863. 

This iuveution consists in a peculiar com»inat.on and arrangement of 
apparatus for aimitting atmospheric air to the flues of steam boiler and 
other furnaces by means of a horizontal air door under the dead plate; also, 
b. an air valve under the bridge at the furthe-t extremity of the furnace, 
the air door and valve being worked by a horizontal lever acted upon by a 
spring and connecting rod, to which is attached a combustion bar, by means 
of which (v gether with an improved perforated bevel bridge) t .e smoke is 
ignited at the furthest extremity of the fireand there consumed. Th+ hori- 
z»atal lever and connect ny 101 sre worked by a projecting piece of metal 
on the furnace door which pushes back the lever into a retaining catch or 
notch in a quadrant hereinafter referred tu. This quadrant is atia-hed to 
the outside of the framing of the furnace door, and on it woiks the lever 
above referred to, carrying a stud attached to the counecting rod before- 
mentioned, which opens and ¢c oses the air valves and combustion bar so as 
to r.lease such jever from its holding notch. To this quadrant is also 
attach da brackct supporti g a self-acting adjusting batance lever, which 
acts by an + ccentric in the horizontal lever working the air valves and com- 
bustion bir, so as to release »uch jever from its holding notch. Tuis self- 
acting adjusting balance i. worked by a chain attached to the furnace door, 
and consists of a ho low metal box or case, in which is laced a sutticient 
quan ity of shot to cause the balance to tall back gradually to its original 
. Osition after the closing of the furnace door. Tne whote apnaratus is set in 
o eration by the op. ning of the furnace door when the balance lever is 
elevated. On the clu-ing of the door this lever »cts upon the horizo tal 
lever and releases it, the air valves and combustion bars be ny then s-t in 
netion, the air vaives being clo-ed, avd the combustion bar broughs into 
action causing the smoke to ignite and become at once ec m-uned 
aes a BRENNAND, Burnley, Lancashire, “ Fore bars."—Dated 1>th August, 

863. 





According to the-e improvements fire-bars are formed with corruzated 
surfac.s, Or a vumbor of recesses invy be mide across or along the surface 
of the said fire-bars, the onject beng to offer as little bearing -urfac + for 
the fire ov each bar as pos ible, and to admit through the corrugations or 
reces-es atmosphe:ic air to the bars and fire, the rib or feaiher of each bar, 
ind the bearers thereof, being relieved by a number of boles or openings 
through the same. At the back or end of the bars, and abous level there- 
with, the inventor fixes a fire-clay slab or table, on which the fire is 
reccived, while the stoker removes avy clinker or dirt formed on or between 
the bars, and to receive over-thrown coal. —Not proceeded with. 

2066. W. and G Gatuoway, Manchester, ** Steam bvilers."—Dated th 
August, 1863. 

One part of this invention consists in constructing steam boilers by con- 
necting together two or more tubes, retorts, or portions of boilers (not 
-ituated within each other), by means of conical or tapering water tubes, 
-uch as those described in the speciocstion and disclaimer t» cer:ain letters 
patent, granted to the present patentees, dated Lith March, 1851, Noa. 
13,552 an! 13, , such tubes being so formed that the flanges of the 
malier ends can pass through the apertures formed in the one wart of the 
oviler for receiving the larger ends of the water tubes, so that such tubes 
van be put in theie places by passing them inside such part of the boiler, 
ind through the apertures of the same, the flanges to the larger ends of 
-uch tubes remaining inside such pari of the bviler, while the flanzes to 
the swalier ends are rivetted to the outside of the other part of the boiler. 
Another part of the invention consists in constructing boilers of two sets 
f horizontal or nearly horizontal tubes or retorts of moderate diameter, 
the one set being placed below the other, and the two sets being connected 
ogether by aseri sf cylindrical .ater tubes, either arranged verticdly, 
oas te connect e:ch ove of the upver tubes or retorts with one of the 
ower tubes or retorts, placed immediately beneath the same, or they may 
be arranged in a diagonal or slanting position, so as to connect each one of 
che upper tubes or revorts to a lower tube or retort wot situated imme- 
tiate y beveath it. Another part of the invention has references to that 

escription of steam gauges in which the steam is caused to press upon & 
dise or diaphragm of india-rubber, the motion of which actuates a pointer 
onadial, The invention consists in placing a disc or a number of discs of 








brass or other suitable material in a s,ace formea above or below 
the india-rubber diaphragm of ordinary gauges, so that the pres- 
sure of the steam is exerted upon such dises in addition to the 


iudia-rubber, whereby the number and thickness of the discs which 
are employed are made to regulate the degree of pressure which 
the gauge is capable of indicating. The india-rubber diaphragm may be 
protected by a sheet of very thin metal or stencil plate, whicu is soldered 
to the flange of the gauge. Another part of the invention consists in pro- 
viding the water gauges to steam boilers with valves known as plug valves, 
instead of the ordinary taps, which valves, on teing turned, clear out 
the water passages, and prevent the scale or deposit in boilers from accu- 
mulating. 

2u98. R. A. BROOMAN, Fleet-street, London, “* Air and gas engines." —A con- 

munication.—Dated 24th August, 1803. 

This invention consisis in constructing engines in which the up stroke of 
a piston is effected by the explosion within a cylinder of a mixture of air 
and gas, by an electric spark, while the down stroke of another piston is 
performed by the pressure of the atmosphere. 

2114. J. H. Jonnson, Lincoln’s-inn fields, London, * Obtaining and apply- 
is g motiv- power."—A comm nication. —Dated 6th August, 1863. 

This invention relates to an improved system or moue of obtaining 
m. tive power, and to the applicitiou of the same to the propulsion of 
sips and to the driving of machinery. According to th’s invention, It 18 
proposed to utilise the power derived from the rapid and ¢ ntinuvus flow 
of water through pipe-, obtained artifici lly by the condensation of steam, 
direc:ed, iu the form of a jet or jets, into a vessel or chamber in cynnecuion 
with such pipes. 

2116. F. Prasat, Afozcow, “ S’eam engines."—Dated 27th Augu-t, 1863. 

This invention consists, First, in combiuing two o-cillating steau engines 
together, one paced at each side of a wali, through which wall a shaft 
passes. having a fly-wheel fixed at each end. The slide blocks of the piston 
rods of either compound or snzle steam engines work in slides fixed to the 
cylinders, aud are coupled to pius fixed in the fly wheels. Secondly, in 
fixing the condenser and air pump, or the exhaust pipe, to the cylinder, so 
that they all oscillate together upon the same fulerum or shoft. ihirdly, in 
working the hot water pumps of the improved oscillating sieam engines by 
levers or links jointed or connected t» the conden-er, which levers or links 
ure connected io the piston rod of the hot water pump by oscillating levers. 
Fourthly, in the arrangement of a compound oscillating steam engine, the 
high pressure and low pres-ure cylinders of which are piaced at eacn side of 
a wail or otherwise. The pipe for conveying the steam from the high- 
pressure to the lower pressure cylinder is in line with the fulcrum on which 
the cylinders osciilate. Fifthiy, iu the use of flexible inlet and exhaust 
pipes fo: oscillating steam engimes. The improvements lu utilising steam 
are applicable to high-pressure aud compound eugines in general, and wo 
con-ist in conveying the steam from the high pressure cy/inder through 
pipesin which iti, made available for heating bui'ding-, or tor beating the 
teed water of boilrs, or for avy other purpose where steam Im pipes as 
employed, and then allowing it to biow off, or delivering it to the = 
pressure eyliuder, trom which it is taken to the condenser in the usua 
manner. 

21.0. J. Watts, Farington, near Preston, 
Avoust, 1lst3, 

This u.vention consists, First, in an improved arrangement of steam 
boilers. The inventor employs one or more short bil rs, having fre b ae 
similar to those in a two-flued boiler. At the back of sach fire bux oy 
bridge, and at the back of each small boiler a large flue of —— ss 
which contains a number of pipes bent like asyphun, which aps pate 
their legs con ected to a she: or casing, or one row of legs connec sy brocbers 
shell or casing. The syphon pipes are full of water, a: d the she ie — 
water and steam, and to the tops of the shells are connected the — 
steam pipes, and apparatus u-vally co nected to bo lers In ——— rs 
employs some of the syphon pipes for heating tue eed water a Fra 
enters the water, and the pipes are kept clean by wire bru hes. & tidy 
in improved arranzemeuts for muking one or mo e damp piles pg 4 
adapted to boilers: f all descrip ions. Vhirdly, in an imp: oved artes es “8 
for extinguishing the fire when there is dauger from deiici-ucy of water 
the builer.—N ¢ proceeded with. 

2137. W. Wuitworta and J. WricLey, Sowerby Bridge, near Halifaz, 
“« Furnaces of steam boilers.”— Dated 29th August, 103. , ia 

This invention consists, First, in applying a jet or jets of — to neo 

grate bars by means of a perforated pipe, placed underneath at the po’ 


“ Steam boilers."—Dated 23th 








Aprit 1, 1864. 








lace 
tbe burning or melting of the said grate bars. The Second part of the in- 
yention co. sists in constructing the sides or side walls of external furnaces 
to builers of metal made hollow, and forming water spaces, having inlet 
and outlet pipes connected to the boiler, so that the water of the boiler 
may circulate therein, and so prevent the burning away of th: sides of the 
furnace, as is the case when they are constructed of bricks, These 
juprovements are esp.cially applicable to furnaces where travelling grate 
bars are employed, 








Ciass 2,.—TRANSPORT. 


Including Railworys and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Curriages, Carts, Har- 
ness, Fe. 

9041. R. BaiLurr, Glasgow, ‘* Reefing or furling the sails of vessels.”"—Dated 

lith August, 1863. 

Under 0.e wouitcation or system of arrangement, as applied to the 
top-ails of vessels, the topmast has fitced to it a movabe ring or slide, 
which traverses «asily up ond d>wn the mast, This slide is connected by 
meansof a -tud ani socket, or in any «th rconvenient manner, with the 
topsail yard, so that, wh. pn hauled upos by mecns «f a pitch chain halliard, 
the yard way r adtily be rai ed or lowered, either by is own gravity, or by 
meas of asecond hdhard when the sail is to be turled or reefed. The to - 
sail yard is made, by preference, of meial ; it is of a tubular form th ough- 
out the greater portion of its length, th- tap ring extremities being formed 
eitver partially of wood or cntirely of metal, On the fore part of the 
tubu ar yard is a longitudinal slot, of suffic ext length to admit of the top- 
sail passing through it. and into the tubuiar cavity of the yard. The yard 
is fitted inte:naly with a longitudinal rod or shaft, upou which the sail is 
wound ; this sbafc is carried in -uituble bearings. and at e.c extremity is a 
wheel, which is arranged opposite a slot cut in the yard, to allow of apinion 
on the outside gearing with the contiguous wheel. The two pinious on the 
out-ide of the yard are carried on the ends of a longitudinal shaft carried iv 
bearings prej cting laterally from the yard. At the centre of this external 
shaft is a pitch chain pulley, which 1s put in motion by the tifting halliard, 
and thus gives motion to the pinions at the ends of the shaft. The lift 
hal'iard is carried up from the deck over a pulley at the topmast head, 
down below the pulley on the external shaft, and upwards over a block at 
the topmast head, then downwards, and is fastened to the yard. When the 
halliard is hauled on the yard is raised, aud the action of the chain on the 
pulley on the yard causes the shaft to be put in motion, an ‘so unfurl the 
sail by the rotatory motion of the interval shaft The reefing or furling of 
the sail is done by means of a halliard, which is made fast to a convenient. 
part of the mast, and carried through a block hung to the yard, and theuce 
down to the deck. When thi; halliard is hauied on the yard is brought 
down, and in its descent the lift halliard causes the external shaft to rotate 
in the « ppo-ite direction to that before descri ed, so that the sail is wound 
upon the yard either partially, as in reefing, or wholly ; so tha’, when it is 
required to be furied, in some cases this may be accomplished by the weight 
of the yard, without hauling. he pinions at the ends of the external 
shaft are covered with light metal hoods, or the yard may be made of an 
elliptical figure on one side, so as to almit of the external siaft and its 
connected parts being carried inside the yard. 

2076. T. F. Casntn, Sheffield, ** Means of communication between the pas- 
seng- 8, guard, and driver of w railway train in motwn.”—Dated 21st 
Auvust, 1863. 

This invention consists of an apparatus for attracting attention to the 
carriage, van, or wagon in which it may be used. The inventor attaches to 
each carriage, va, or wag on, a lobe or vessel tilled with compressed air, 
by means of a portable or fixed pump at the top of the carriage, connected 
with each air vessel; and he pro.o-es to fix a whistle, which may be 
sounded, when necessary, in the same manner as a steam whistle.—Not 
proceed-d with. 

2082, J. B. C. Lanor, Paris, “ Apparatus for indicating or registering the 
sped or distance travelled by vehicles, carriages, &c."—Dated 21st 
August, 1863. 

This invention consists in the construction of a register, indicator, or 
meter, for indicating or measuring the distances travelled by all kinds of 
vehicles, and «l-o for registering the revoluti of y engines of 
every description, the principle being that the apparatus shail receive its 
motion directly from the main axle or shaft. The patentee prefers to con- 
struct it of such dimensions that, when used for vehicles on c mmon roads, 
it can be easily inserted in the cap of the axle-hox of a patent ale, which 
will require but slight modification to receive it. It is compos:d of a 
spindle carrying a stud or pallet, which strikes against a toothed ut 





similar to an ordinary e-capement wheel of a clock or'ratchet lever, 





of greatest heat (wh'ch is generally near the bridge), to prevent , 


by aspring, which keeps this wheel steady, and acts on it so as to allow‘olily , 


one tooth at a time to pass. On the axle of this toothed wheel is’a smiail 
pinion, gearing into a wheel suitably propertioned, and working into simi- 
larly toothed wheels, which give motion to hands or pointers working on a. 
dial in the same way as those of a clock. In some cases he employs a third 
hand or pointer, which, if preferred, works loosely on the axle, and can be 
turned back or put on without derangement of the works. This hand is 
actuated by means of another wheel placed underneath the toothed wheel 
first mentioned, and kept isolated from it by means of a spring round the 
maaiu axle, supposing tue apparatu. to be fixed in the centre of the wheel of 
a carriage, or on the main shaft of an evgine, the whole of the machinery 
would turn round the axle or spindle before mentioned, and at every revo- 
lution the stud or projection would strike against a tooth of the ratchet 
wheel, which wonld, of course, communicate the motion in a greater or less 
degree to the whole train of whecls, and, consequently, to the hands, 

2091. H. Batt, King’s road, Kentish Town, ** Roughing horses withovt 

taking off the shoes.” — Dated 2ith August, 1863. 

Thi- invention consi-ts in the use of two main pieces of wrought iron, one 
of which clasps each side of the front of the horse’s foot, turning up one 
and a half inches in front of the foot, and made to fit the hoof, which keeps 
the front of the clog firm. These two clips pass from the front of the foct, 
and connect with each other under the foot, and run to the back of the 
same. The part of the front piece that comes to the back of the foot is 
made three-eighths of an inch round for cart hor es, and slighter for nag 
horses, and i, tapped with a three-eighth inch screw, which passes through 
athree-eizhth inch hole in the centre of the beck or cross piece, and the 
two are connected together by a nut at the back of the said cross piece. 
The tack or cros: piece is made to clasp the hind part of the shoe by a 
slizht bevel, which keeps it firm. Four steel canlkings are fixed into the 
clog, two in front and two behind, which caulkings are tapped and screwed 
into the clos, 8» that, when they are worn out, they can be unscrewed and 
replaced with new ones; orif they break off at the shoulder they are made 
with a cut at the end of the stem, so that the stem or screw part can be 
screwed ont with a screw driver, the same as a common wood screw, A 
thick {lt pid is placed between the clog and the foot, to prevent anything 
getiing betw en them.—Not proceeded with. r 2 
2097. HF. McKinuor, Belvedere, Kent, “ Cleansing ships’ bottoms.”— Dated 

24th Augus’. 1863 

Fo the purposes of this inventicn the patentee employs an apparatus 
con-isting of a sheet of canvas or other material, having flexi le tubes 
attached to it on three sides; these tubes are connected by a pipe with an 
air pump, “which is conveniently pl ced on the deck of the essel. The 
apparatus is provided with cords or ropes, by me-ns of which it can be 
pa-sel under a ship’s bottom, and hauled t+ any part there: f where it may 
be required ; then, by infliting the flesib’e tubes, they are ren iered 
buoy-n, and they then press aguinst wand fit closely to the side of the shi. 
In employing the apparatus in c'eaning ships’ bottoms, he coats the sheet 
of canvas or other material with tar, or similar adhesive substan te, and he 
powders over this unsl.cked hydrunlic lime ; the shcet is then passe |, by 
means of its cords or ropes, under the ship, and to the portvon of the 
bottom thereof which req sires c'eaniug. The tubes a e then inflated, and 
the sheet. is brought against the surface to be cleaned, from which the lime 
queckly detach-s the weeds, barnacies, or other sheli-fish wuich may be 
dhering thereto. 











ENGINEER. 


297 








UNder which the running chain passes, and thenc> over the two fixed 
PYjieys above, thereby raising the said lever and actuating the brake. 
Another improvement con-ists in plac nz two of the friction wheels and 
drums be.ween the wheels, where the blocks are usually placed, and in 
throwing bo:h in*o contact by a similar. rocking shaft, struts, douvle-crank 
levers avd connecting rot, the whole being put into and out of zear by a 
screw shaft in the usual way; and, in order to increase the power of the 
urip, he fits a small steam cylinder under the screw shaft for rai-ing it, 
the steam being either admitted by the guards or enginemen. This brake 
power is intended to operate from both ends of the carriage, and the steam 
pipe is carried on, and can te convected at either end of the engine. 
21z7. L. A. Muuer, Paris, ‘‘ Shoeing horses, and covering the feet or hoofs of 
other domestic anima's with ha dened mndia-rubber, gutta-percha, &c."— 
Dited 2 th August, 1863. 2 - 

In carrying out this invention the inventor proposes for this purpose to 
use hardened india-rubber, gutta-percha, and ot .er such like materials, in 
combina ion with pulverised silica, iron, or steel filings, or other granu- 
lated metals, sand, aud pounded glass, the proportions of which are to be 
varied accor jing to the different d«grees of hardness or elasticity required. 
Tnus shoes or coverings may be applied to th: feet or hoofs of horses, 
oxen, asses, mules, ~heep, and other anima’s, either permanently or tem. 
porarily, in cases of di-ea-e. wounds, or tenderness, the stid shoes or 
coverings being applied by means of leather or other elastic straps, +o that, 
if a shoe should by chance bo lost or cast on a journey, another can easily 
be replaced.— Not proceeded with. 


Ciass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

2032. R. L'autsrows, Ov vr Darwen, Lancashire, “ Looms for weaving.” — 
Dated Lith Au ust, 1863. 

This invention cannot be described without reference to the drawings. 
2036. J. Smirn, Cheetham, Manchester, ** Machinery for finishing woven fa- 

brics "—Dated Lith August, L803. 

This invention is applics le to the machines for finishing woven fabrics 
known as beeties, and it covsists in an improved m de of actuating and 
arranging the stampers, which act upon the fabric, and impart to it the 
desired glos-y finish, he fabrics to be finished are wound, as usual, on a 
roller, to which a slow rotary and endwise motion is given, and the 
stampcrs are connected to a shaft provided with a series of crauks, eccen- 
tric:, or cams; this shaft, in revolving, presses the stampers with great 
force against the fabric, and they are raised off the fabric either by the 
cranks, evcentrics, or cams, or by springs, or by both. By this improved 
machivery the requisite finish is obtained in much less time than hereto- 
fore, as the stampers can be made to act with greater rapidity on the fabric; 
the nvise made by an ordiniry beetle is avvide! to a great extent, and two 
or more sets of stampers may be made to act on the same cloth roller, 
the sta upers being placed opposite to each other, or in any other convenient 
positions. 


2039. H. A. Bonnavittr, Paris, “ Spinning wool.”—A communication.-- 
Dated 17th August, 1863. 

This invention relates to the employment of the various hydrocarbons, 
such as essence of turpentine, ethers, alcohols, light tar oils, and preferably 
the oils or essences of petroleum and benzive, and consists, First, ia the 
composition of an oil or grease for use in spinning wool, in combination 
with greases, thick or other oils, and principally with the fatty matters 
obta‘ned from the residual scouring waters of woollen and other textile 
materials or fabrics, or with the o!l obtained from the earthy residues 
existins in the waste wool ; and, Secondly, in spinning the said waste wool. 
2044. J. Broapey, Sutaire, Bradford, ** Apparatus employed in weaving.” 

— Dated 18th August, 1863. 

This invention cannot be described without reference to the drawings. 

2059. T. Howarp, Hyde, Cheshire, ‘‘ Spinning cotton, flax, de.” —Dated 19th 
August, 1863. 

In this machine the inventor places an additional rail below the usual 
roller beam for the purpose of holding and sustaining the fixed fly, herein- 
after mentioned, which is of the ueual construction, sa‘e as hereinafter 
mentioned. This fly is made with a hollow neck, which neck is long 
enough to pass perpendicularly upwards through this additional rail, and 
to extend about three-quarters of an inch above the top of such rail. On 
this neex, about its centre, is fixed a wharve or pulley, working in a slot in 
such rail, The fly is made to work pendant from the underside of the rail, 
and being firmly supported by the rail delivers the yarn with little or no 
vibration on the bobbin placed on the bobbin rail beneath. The rotatory 
motion is communicated to the fly by the usual means of the roller and 
bands acting on the wharve or pulley on the neck of the fly. There isa 
passage through the centre of the neck of the fly through which he passes 
the. roving delivered from the front roller into the eye of one shoulder of 
the*fly.»’ The rotatory motion of the fly communicated from the pulley on 

Sthe’nvek-spins the roving in the usual way, and winds it on a bobbin. The 
‘bobbin’ may be worked either on a fixed spindle or on a revolving spindle.— 
Not proceeded with. 
2061. G. T. Buvsrietp, Brirton, “ Apparatus for feeding weft in hair cloth 
looms."—A communication. —Dated 19th August, 1863. 

The object of this invention is to overcome various difficulties, and to 
ensure the positive selection of a single hair or length of weit, and its pre- 
sentation to the hook, nippers, or other device used to insert the weft iu the 
web at the proper time, to enable the operation of weaving to continue 
without interruption, and to effectually guard against the occurrence of 
impe:fections in the fabric, which result from a variety of causes. The 
invention consists, First, in confining the lengths of hair or other weft — 
which, by a previous operation, have been arrange! parallel to each 
other—in a bunch or compres-ed bidy at ono end, and in reciprocating or 
otherw se changing the position of the said compressed wef: with respsct 
to the device employed to se'ect single 1 ngths therefrom, so that a different 
portion or -urface of the compresseu weft 1s presented to said device at cach 
stroke or motion made by it or at each sucz-ssive beat of the lay, for the 
purpose of ensuring gre ter certainty in seecting and separating a length 
of the weft from the compressed mass or bunch. Sec mdly, in the use of a 
notched bevel ponted lance, or the equivalent thereof, which, being 
plungel into the compressed hair or weft at right angles to the parallel 
lengihs, selects therefrom a single length, and, in connection with a yicld- 
ing pad or arm, carries the length thus selected to the proper position, an! 
holds the weft in the notch of ths larce until it is seized and detachel 
therefrom by the hook:, vippers, or other device us-d to insert the weft in 
the warp or web, the notch on tue said lance b ing of such capacity that it 
will contain but a sinzle hair or length of weft, anid the said lance being 
bevelied from the notch to its point, +o that, in p. netrating the inter-tices 
of the compres-ed hair or weft, ‘he surroundi .g lengths are made to depart 
from their parallel position, and some one of the lengths of hair is forved, 
by he resistance thus created, to enter the notch in the lance. Thirdly, in 
causing the sail lance, or its equivalent, to repeat its efforts to select a 
hair or length of the weft several times during a single beat of the lay, by 
making the said repeating action dependent upon the first and succe-dins 
ineffectual movements to secure a hair or length by any effective automatic 
mechanism, which, in the abseace of the hair in the notch «f tue lance, 
permits its movements to continue, and stops the sawe when a hair or 
lenzth of weft has bcen obta‘ne |, 

2069. J. Firemine, Newland’s-fields Renfrew, ‘* Preserving the colours of dyed 
Sabrics.” — Dated 2 th August, \8 +5, 

The patente claims the app.ication and adaptation, aftr the gools or 
fabrics are starched, of a solution of cxloride of lime or ble vching powder of 
a chlori meter strenyzth suffi ient to remove alisu,e: fluous starch, but at the 
same time preserving the nece-sary amount of starch in the boly or 
substance, as well as preserving the colours possessed of ail their original 
beauty in dyed goods or fabrics as « oscribed. 

20970. J. PuatT, and W. Ricuargvsos, Oldh:m, “ Apparatus for c'eaning 
cotton and wool from seeds, burrs, &e.”—Dat d With August, 1863, 








104. T. Hopains, jun., White Hart-place, Kennington, “ Carrioge door | 


handles "— ated 2ith August 1863 

This invention relates to the inner crank or Jever handles of broughams 
and other cariiag-s, and co sists in sinking the nut securing the inside 
lever handle to the spindle within a recess made in the boss of the said 
handle, and then concealing the whole wi bh a button or knob of any suit 
able ornamental character. Instead of the screw of the spindle projecting 
Tight ti rough the bo s, aud being secured by a nut on the outside, as usual, 
the button, omameut, or cover turns on a pin mou sted eccentricaily to the 
Opening in the boss, so that, by -imply pushin: the button on one side, the 
aperture may be disclosed for unscrewing the nut when it is required to 
Tenove the handle from the door. In fixing the le\eror inner handle to 
Seireiage Spindle in the fi st instance, it is readily effected and the nut 
pe eos deem is, at the same time, easily removable if required, 


2717. 3. Cuaxk, Glasgow, “ Brake blocks for railway and other carriages." 
Dated 27th August, 1863. , é 
ae tuvention relates in part to cer'ain improvements in applying rail- 
ay brakes as describ.d in the specificati n of a former patent (No 28 1) 
Guates to the present patentee, dated 20th Ortober, 1862, and has for its 
pa pe ate rT improvements in the means of applying brakes to railway 
ae er carriages, These hew improvements consist, first, of compound 
Sted — draw rods, which sive greater range to the blocks, and are so 
pha connected therewith as to cause the brakes to be released by the 
thon 4d power of the actuating mechanism when the brake power is 
Plishes cui He thus dispenses with springs for that purpose. He accom- 
cpeint 's 'n various ways. Another of these improvements consists in 
ee a Tuning chain and gravity relessing principle to the ordiriary 
on rakes. He effects this by fixing a double-weighted lever upon the 
nary rocking shaft, and by mounting a chain pulley between them, 


This invention refers to improve vents in machinery tor cleaving cotton 
for which letters purent were granted to th: present pitent es, bearing date 
the 6tn day of June, Is6L(N . 1439) and for cleaning wool under ano her 
patent gra ted to them, bearing dave th: Lich day of April, 185 (No. 1087), 
In both of these arrange nents a vansierring comb was employed to convey 
the fibrous material to the operating pir.s. The pre-ent improvement con- 
sists in the empleymen’, for the same purpose, of a roller armed with s,.ines 
o- teeth, which, by its rapid revolution, seizes the material, and dashes it 
towards the usual rollers or roller, and reciprocating blade, when the 
machinery is on the ** McCarty” principle, which travsmiwion is also 
assisted by the current of air generated by the rapid motion of tye revolving 
surface, iInvrdec that the fibrous material may be brought int» a loose 
condition previously to its delivery, they c:use the teeth or spikes of the 
above-mentioned app :ratus to pass between other tveth, 

2071. J. PLatt and W. Ricuarosoy, Ollkam, “ Apparatus for winding 
narrow laps of worl.”"—Dated Wth August, 1863. 

This invention caunot be descrived wit wut reference to the drawings. 

2090. W. Benson and P. W. Gre«nwoon, Leeds, ** Preparing and spinning 
wool, dc "— Dated 23rd Aug «st, 1863 

This invention retates tu certain improvements in spinning mules, appli- 
cable to the spinning of woollen and other similar fibres, by means of 
which the use of an intermediate machine between the piecing machine 
and the spinning mule may be dispensed with. In the pre ent process the 
sliver is taken on bobbins from the piecing machine to an intermediate 
machine called a “ billy,” and is there twisted and formed into ® co, ; after 
having been thus prepared it is taken to the spinuing mule. This twisting 
of the sliver is nevessary to enable it to stand the action of being drawn in 
the spinning mule. By these improvements the “ billy” is vispeused with, 
and the buboin with the untwipted sliver is taken at ouce from the piecing 
machine to the mule without any intermediate pre; sion whatever. 





The sliver is simply carried direct from the bobbin over a roller or cylinder, | 














and thence through the delivery rollers to the spindles as before. To 
enable the sliver to stand the draught without breaking down the ends, a 
reverse axial movemen: is imparted to these delivery rollers at any requi 
point, whereby they are caused to take in a portion of the twi-ted yarn 
between the ruilers, ani thus hold the yarn at a part where the twist gives 
it the necessary strength to staud the strain of the draught. 
2094. ©. S. Grasset, Larnoca, Cyprus, Turkey, ‘ Double McCarty gin or 
— used for cleanmg cotton jrom its seeds."—Dated 21th August, 
Sti 

This invention consists in putting the raw cotton as it is brought from 
the ticlds into a double-faced hopp-r, having a left end right inclined 
bottom, the ends of which are furnished with teeth asa rack for tne free 
passage of the teeth of under rotating racks or combs, which are actuated 
by the machinery ; the cotton brought in the hopper is caught and carried 
away by the teeth of the said rotating racks, and forced out of the hopper 
through lower narrow apertures; it then falls upou inclined boards, the 
shaking motion of which cau-es it to move forwards, To the end of the 
said inc.ined boards there are similar teeth forming racks, whence the 
cotton is caught and carried away by grooved leather cylinders composed of 
reun | leather pieces squeezed toze:her on a shaft, The leather cylisders 
rub agaist sharp elged steel blades, which stop the seeds as the fibres are 
carne! on by the cylinders, when other vertical blades or cutters actuated 
by swing levers with g cat velocity strike the cotton as it is caugnt by the 
cylinders, thus separating the se ds from the fibres, Motion is gi-en to 
the whole arranzement directly by the main shaft, which drives at once 
several cotton givs, each of them being actuated by a disc or wheel keyed 
on the main shaft, and carrying several rollers on each side; the said 
rollers, as the dsc revolves, bear upon the swing le.ers by turu, left and 
right, and the suid levers, by meins of a beam and connecting sods, are 
raised up aud cause the cutters to strike bluatly upon the cotton as afore- 
said to expel the seeds, —Not procecded with. 

2103. J. Toomas aed W. F. Mansuatt, Shipley, Yorkshire, “ Apparatus 
Jor spinning "—Dated wth August, 1363. 

According to these improvements the waste of yarn or other material is 
totally prevented, ur n arly so, by an inst) ument which the patentees term 
a detector or trap. By this contrivance the roving is prevented trom being 
twisted or spun between the flyer socket and the front rollers, thu, leaving 
the portion that would have been made into hard waste untwisted, and, 
therefore, reworkable. 

2108. T. Wesrnorp. Bronley, “* Apparatus for prepwring cut rope, strands, 
or yarn for carding into oakum.”— D «ted wth August, 1863 

In performing this inven ion, the cut rope, strands, or yarns, are placed in 
acylinder or vessel mounted on hollow «xes, and highly heated air is 
caured to pass into the rotating cylinder or vessel through its hollow axes 
to soften the cut rope, strands, or yarns. The heated air is caused to enter 
the cylinder or vessel either by a fan blower or otherwise, Within .he 
r tating cylinder or vessel are four or any other wumber of revolving 
drums or beaters, each having four or any other number of blades, the 
outer edges of which may be either pai: or -errated, as preferred ; the 
axes of these drums or beaters are cariied by the rotating cyiinder or 
vessel, Each of t.e rotati g drums or beaters has a toothed pmivn fixed 
upon its axis, which takes into and gears with a toothed wheel, This 
toothe! wheel it i. preferred should be stationary, and fixed to the framing, 
by which means the beaters are caused to rutate very rapidly waen the 
rotating cylinder or vessel is put in motion, Affixed to the interior of the 
rotating cylinder or vessel is a number of fixcd projeciious or blades, ex- 
tending to within a short dis'ance of the outer edges of the blades of the 
beaters, The cut rope, stranis, or y.rn placed within the rotating 
cylinder or vess.1 will thus be thrown and beaten b tween the blades of 
the beaters and the fixed prejections or blades of the cylinder. 

2123. R. Bei, Glasgow, ** Measuring apparatus for looms."—Dated 28th 
August, 1s63. 

This vention cannot be described without reference to the drawings, 

2133. G. Loway, Salford, Lancashire, “Cotton gins."—Dated 2th August, 
1363. 

This icvention consists, First, in driving cotton gins by duplex or com- 
pound treadies, +o as to give additional driving power, and to leave both 
hands of the operator at liverty to feed machines. Second'y, in cutting 
the requisite diagonal grooves in the surface of the rollers of cotton gins 
by means of a cutting tool, attache: to a slide rest supported on the 
framing of the machiuve, and traversed along the surface of the roller by a 
screw driven from the roller. Thirdly, “he improvements in saw gins con- 
sist in making such gins with two or mere sets of saws in one frame, both 
or all of which are fed by one hopper. Fourthly, in substituting rollera, 
set or covered with circular rows of steel p ns, for the circular saws usually 
employed in saw gins, Lastly, in making saws gins with a circular 
revolving grid or cylinder, which answers the purpose of a hopper, «ne or 
more pin rollers or sets of circular saws are applied to the circumference 
of the revolving grid, and the whole are set diagovally, so that, by feeding 
the cotton and seed in at the higher end, the seeds gradually work towar . 
the lower end, from which they drop when free from fibre, 

2135. W. Tinery, Manchester, “ Printing carpets, piled fabrics, dc."—Dated 
29th August, 1863. 

This invention consi-ts in printing the said fabrics or articles when they 
are ina dry state, and steaming them when they ae in a wet state, 
instead of printing them wet and steaming them dry.—Not proceeded 
with, 

2136. T. Wittiams, Manchester, “‘ Apparatus for steaming and opening 
cotton, d&c."— Duted 29th Auguat, ie 63. 

This invention consists in the employment of a chest or chamber, sur- 
rounded with a hollow cising or jacket, commun:cating with a steam boiler 
and baving perforations leading into the chest, the casing being provided 
with the ord:nary valves for maintaining the uniform temperature of the 
steam, and taking off the waste water. When the cotton or material has 
entered tue che-t it is act d upon by the steam, and thereby effectually 
opened and steamed; and by means of the cusing or jacket, the radia- 
tion of heat is greatly prevented, and, therefore, the steam is maintained 
at a proper temperature with a small amount of fuvl.—Not proceeded 
with, 














Ciass 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §e. 
2033. E. H. Bentauu, HW yhridge, near Maldon, Essex, ** Machinery for 
thrashing corn, &e"—Vated toth Avgut 1865. 

This iuvention cannot be d_scribid without reference to the drawings, 
2050, A. Crauiksuank, Glen Park. Lanarkshire, “ Production of Jvod for 

cattle, &e"—UVatd sth August, i653. 

This invention relates co the manuaccure or production of foo | for horses 
cattle, sheep, pigs, poultry, and all o her domestic animals, he essential 
feature of this iavention ts the produ sion of aa entirely new kind of food, 
su table for feeding ania.al+, aud capable of aff rding @ mac. larger amount 
of nutricion than os Ovtaines from food given in the ordinary way, Under 
one system or mode of proceeding, any of the various kinds of grain or 
vegetable matters, suitable for the purposes, are ge: und into meal or other- 
wise divided, aud are then mixed in suitable propor ions for affording the 
largest am sunt of nutriment, ac orsing to the chemics const-vuents of the 
materials employed, ‘Tnese provortions are regulated according to the par- 
ticalar en! in view, that is to sty, the food is compounded so that it shall 
best aid in producimg + ither fat, flesh, or mus le in the avimel. The meal so 
prepared is then c nverted into dough, either by the aduition of water, or 
by a lowing stean to act upon wt Tue dough so pre ared is ploced in a 
suitable chamber or receiving vessel, one ent of which is open and the other 
clo-ed by a place perforated ail over, Tue dough is pressod the ugh these 
perforations by means of a plunger, which travers $ tu the open part of the 
eyli der; this plunger is fit.ed wo a serew shaft, which is driven by means 
of a fast and loose pulley, or otwer equivalent mechanical detail, As the 
dough is pres-e t through the end plate of the cylinder, it is cut int> particles 
of a suitable size by means of a thin plate or blade, ty woich an intermitvent 
action is imparced by a com and lever arrangement, or other convenient 
means, The par icles of prepared foo | fail frou the cutter on Uo a» endless 
band, which is arranged s+ as to carry the foot thre sgh an oven, in its pas- 
sage through which it becomes prov rly baked, aud it 1s delivered in a stave 
ready fur use at the o.her end of the oven, 


Crass 5, -BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, Se. 
2049. T. Dons, Rotherham, Yorkshire, ** Chimney tops.”’ — Dated 18th August, 
1863. 











For the purposes of this invention, the top to be placed in the 
upper end of a chimmey or other flue, is made in two ports, one above the 
other, an opening beng left between the two ; the lower part is, by prefer- 
ence, made funnel-shaved, that is to say, it is made c nical, the larger 
diameter of the cone being upp rmost; the upper part is also conical, the 
larger diameter of this cone is cownwarJs , the two c nes are conn cted 
together at a slight distance apart trom cach «ther, leaving an opening 
between them, The toy of the upper coue has also & passaye through it 
and across this passage @ horizontal fan wheel is placed, which is capable of 
revolving on a suitanle axis, Outside the two cones is placed a conical 
hood or guard, which is open both at the top and bottom; the larger dia- 
meter of tnis conical hood is dowuwards, and its lower end projects below 
the space or opening between the two parts of the pot; any wind that 
enters the bottom ot the hood or guard will rise up the guard, and escape 
at the open top of the guard, or if any of the wind pas-es through the 
opening between the two parts of the pot, it will rise up and pass through 
the fan wheel, thus aiding to drive it, and so increase the current o- 
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draught up the chimney or flue, Any wind passing down through the top 
of the guard will be unable to enter the opening between the two parts 
of the pot, but will pass away through the bottom of the guard ; the wind 
will thus be prevented from blowing down the chimney or flue. 


Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, gc. 


2051. J. Yates, Rotherham, York, “ Manufacture and fitting or securing of 
armour plates, blocks, or bars." — Dated 1xth Augus', 1803. 

In carrying out the primary process of preparing the piles or faggots 
from which armour plate~, blucks, or bars are to be forged or rolled, the 
patentee combives together a number of thin bars of iron, made in the 
ordivary manner, and of the proper form to give the desired fibie or grain, 
which bars be pla es or piles side by side in successive layers, each layer 
cros-ing the previous one; or alternate layers of thin bars and flat plates 
may be employed; or a single layer of wedge or trapezoidal--haped bars 
may be used. Projections and indentations corresponding to the form of 
the mould or frame in which the blocks are to be pressed or forged (as 
described in the specification of le ters patent, grant d to the present 
patentee on or about the 26th of February, 126', No, 542), may be formed 
upon the piles or faggsis when prepsri g the same. Ihe mode above 
described of preparing the piles or faggots will be fund to give a better 
result than the ordinary method wherein a small number of thick plates of 
the tu 1 ‘ength aud breadth of the pile are placed one upon the other. These 
plates re juire individually to undergo numerous expen-ive pilings, heatings, 
and Weidings, each operation wasting and deteriorating the iron, while in 
the last process of heating and rolling the great area of the coulact surfaces 
between the several plates frequentiy prevents the making of a sound weld, 
All these objections are avoided, ani a saving of labour is cff cred, by 
adopting the modes of piling hereinbefore referred to, The armour plates, 
blocks, or bars, may be of a rectangular, oblong, or h. xagonal form, being 
shaped in peculiar moulds or frawes at one beating by rolling, stamping, or 
compre-sing, substantially in the manner described in the specification of 
the said patent hereinbefore referred When rolling is adopt d, he 
propo-es to employ a pair of vertical or oblique driving rolis, in combination 
with the horizontal roils, but driven by separate gearing of their own, ond 
made adju-table so as to take any width of plate. This combination of 
rolls may be used for rolling armour plates, aud other similar heavy forg:ngs, 
either with or without a mould or frame, the result in either case being the 
production of a rolled plate, block, or bar, having its edges as well as its 
faces perfectly even and smooth, In fitting up and securing armour plates 
he combines face or front blocks of wrought iron with back blocks of 
wrought or cast iron, a: d secures the two tog. ther so as to break joint by 
the aid of clip-headed or other bolts, which take into heads or pr i 
the plates, or into corresponding recesses or niches made rounu the bolt 
holes at the junction of the plates. 

272. W. E. Newton, Chauncery-lane, London, “ Manufacture of cartridges.” 
— A communication, Dated 20:h August, 1863. — 

This invention re.ates to a novel mode of attaching the paper part of the 
cartridge to the builet, and consists in forming, in tue base or rear part of 
the bulict, an aunular groove or recess, to reccive the e ge of the paper 
cartridge, which is held therein by compressing the outside of the bullet 
until it nips and secures the paper. In carrying out the invention the 
anpular groove in the bullet may be made either by pressure, or by casting 
it therein. ‘Ihe edge of the paper cartridge, made by machinery or other- 
wise of suitable length, is then inserted into the groove, and the bullet 
compressed thereon, ‘Ihe same object may be effected by casting the bullet 
on to the end cf the paper cartridge, 

2081. BE. Pore, Coumel, Ireland, ** Breech-loading fire-arms.”—Dated 21st 
Auyust, 1st 

This invention cannot be described without reference to the drawings 
2084. R. 

other vesse 

This invention cannot be described with u 
2096. F. R. Stack, Belyrave-villa, Finchley, ‘Construction of military 

bridges, piers, landing stages, aad escalading apparatus.’—Dated 24th 
August, 1863. 

The patentee claims, First, the placing of girders or beams upon wheels, 
80 as to enable the structure to be quickly run into the required position 
for escalading purposes, or for landing people or materia Secondly, 
forming and placing a movable or fixed bullet-proof shield at one part of 
the apparatus in front of the men or cattic, or other motive power, in such 
a manner that they may be protected by the shield from the fire of the 
enemy when the machine is required for the purposes of escalading. 
Thiroly, so forming the said structure in short lengths that it may be taken 
to pieces, for convenience of transport in ships, or for travsport on land, or 
that it can be folded up, slid, or placed together in a cart or wagon. 
Fourthly, the construction and adaptation of the appara‘us in such a torm 
that it can be readily applied for the attack of stockades, New Z id pahs, 
walled, or like defences, 

2100, G. E. Lewis, H. WALKER, and J WAYNE, Birminghan, “ Breech- 
loading five arms.” —Dated 2th A f, 1803. 

This mvention relates to breech loodin,y tire-arms in which the breech 
end> of the barrels are opened and closed by the barrels being made t» turn 
upon a joint, the breech ends of the barreis rising in a vertical plane from 
against the b eak off for the introduction «f the charge, and shutting down 
against the fuce of the break «ff durng discharge. the invention consists, 
First, in fixing down the barreis by weans of sliding closers which slide mn 
the break off iu the line of the barrel, The ends of the said closers are tlush 
with the face of the break off when the breech ends ot the barrels are raised, 
and when the said breech ends are depressed the said closers are made to 
advance from the break off into the ends of the barrels. The said closers 
are thus coustructed ;—The closer consi-ts of two parts, the one a hollow 
cylinder ¢ oved at one end, and the other a solid cylinder fitting the hollow 
one, The solid cylinder is stationary, and the hollow one slides upon it, 
the closed end of the said hollow one being the part which enteis i ito and 
locks down the barrels.) The motion of the closer is thus effected :—An 
axis situated horiz mtally, and wo. ked by a lever, passes through the oreak 
off and closer, crossing the axis of the bollow part of the clo-er, the said 
hollow part having a siot in which the axis works. The «xis passes infront 
of aud beats against the solid part of the closer, That part of the axis whieh 
passe, through the clover is cut away to the extent of about one-third the 
axis at that port, having the figure of two-thirds of a cylinder. The action 
of the closer is as follows :—When the closer is to be foreed forward into 
the breceh end of the barrel, so as to lock down the barrel, the axis is 
turned until its longest diameter is horizontal. In performing this motion 
the closer is forced turward by the axis toa distance equal to the difference 
between the longest and shorte-t diameters of the said axis. When the 
closer is to te withdrawn, and the barrel unlocked, the axis is tur, ed 
Until its longest diameter is vertical, and its flat side presented towarus the 
barr: ls—that is to say, it is brought into po-ition at right angles to that 
before described, The axis in assuming this position moves forward a 
crutch piece convected with the sliding closers, and thereby forces back the 
said Closers into the break off, and releases the barrel During discharge, 
the part of the closer which enters the barrel is supported by the axis, ani 
the axis is supported by the solid cylinder, and the said solid cylinder is 
sup, oried by the back of the break off. ‘the withdrawal of the closer from 
the breceh end of the barrel may be effected Ly a spriug instead of by the 
crutch pice diseribed. The mvention consists, Secondly, in fixing down 
the barrels by means of a bolt worked by a ho izontal axis and lever. Tn 
this cuse the break ends of the barrels tit tightly agains. the face of the 
break off as in the ordinary coustruction. and the barrels ave locked down 
by a spring bolt between the barrels taking into a lump on the undersid 
of the bariels, the said bolt being made to advance by means of a coiled 
spring, and to rtire by the partial rotation of the horizontal axis. The 
bolt bas essentially the same construction as the movable part of the closer 
already described. 
2120. W. E Newro 

A communieati 

This invention consists in se constructing and combining the movable 
breceh, and tre hammer of a breeeh-loading tire arm, that the ham ner by 
the act of falling to fire the charge is cansed to lock the breechsecure:y against 
the revr end of the barre], ana to brace it so that it m y : e of 
the eapl sion of the charge. The act of drawi bsck the hammer to cock 
it unlocks the breech, and leaves it at liberty to be opened by reloacing, 
2121. G,. Ricnarps, Careliy } . 
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A. Brooman, Fleet street, London, ** Closing powder canisters and 
is’""—A communic:tion.— Dated 22nd August, 1363. 
refereuce to the drawings. 









































x, Chancery lane, London, “ Breech-loading fire-ari 


on,— Dated 27 Avuauat, 1863. 
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uare, 
ance ¢ arms Ins3 

The object et this Invention is to construct orcnance and fire-arms in such 
manner teat the area of their bore shali be greater than Chat of the projec 
tile (with the exceptio., in some ca-es, of the shoulders, studs, or bosses 
fixed thereon), for the parpo-e of filling the space between the projectile 
aud the bore of the gun, the object of shich imp:ovements is that a greater 
initial velocity will be given to such projectiies than that hitherto attained 
by the adoption of shots whose area filled the bore of the piece,—Not pro- 











ceeded with, 
2139. A. AGNEW, Welshpool, ‘* Breech-loadingfire-arms."—Dated 291 
ise3 

The patentee claims as of his invention of improvements in breech-load- 
ing tire-arms in which the barrels turn upon aj int ina verti plane on,the 
fore pa t of the body, First, fastening down the barrels of the said fire-arms 
during discharge and releasing the said barrels for charging, by meins of 
mechanism the parts of which are combi: ed or arranged essentially in the 
manner described and illustraid iv the drawing. Secondly, relieving or 
partly relieving the joint pin, on which the barrels turn, from pressure or 
strain during discharge, by making the faces of the lump and opening respec- 
tively of the figure of a portion of the circumference of acircle, as described. 


August 








Ciass 7.— FURNITURE AND CLOTHING.NoneE. 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials. Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §¢. 

2034. G. T. BovsriELp, Brizton, Surrey. “ Manufacture of cement.”—A 

communication.— Dated Lith August, 1863 ¥ ; 

This invention consists in the discovery that, when that peculiar astrin- 
gent principle of vegetables, which is known by the name of tannin, and 
which is the agent by which animal skin is converted into leather, is com- 
bined with that principle found in the tendons, ligaments, cartilage, and 
bones of auimels, and iu the sounds of fish, which is known under the name 
of gelatine, the result will be, alter a specific process of manufacture, an 
adhesive cement, which is perfectly insoluble in either water or oil, 

A. W. Parker, B istol, ** Manufacture of soap.” —Dated lath August, 














2035. 








Ove 't of this invention consists in converting those classes of soaps 
into mottled soaps whe ein a considerable quantity of sulphate, sulphite, or 
hyposu!phite of soda or of clay (say, not le-s than tive per cent. of such aika- 
line salt, or of clay) has been employed in making a soap, either by intro- 
ducing a concentrated solution of the salt, or a solution th reof, porated, 
more or Jess, nearly to dryness, or iu the crysta line state or clay, witha 
small quantity of water. These soaps, it is well known, require to be 
crutched till they are set, Which prevents the colouring matters Leing used 
to produce the mottling in the ordinary inanner. Although the process of 
rendering such soaps into mottie! soaps may be varied, 1t is preferred to 
employ the means hereaiter described for such purpose. The compounds 
of s0«ps Which the patentee prefers to manufacture under the first head of 
this iuvention are as follow (though the proportious may be varied) :—He 
tuk: s at the rate of 2 cwt. 2 qrs. cf crystals of su:phate, sulphite, or hypo- 
sulj-hite of soda, 3.qrs.of a ewt. of China or other suitable ¢ ay, to which 
t. 1 qr. of silicate of soda, but to the use of which he 
makes no He boils these by iree steam till they weigh sbout 
5S ewt. and 2 qrs., and he adds the same to 6 ewt. and 3 qrs. of soap (by 
preference fitted soa;-), and he weli crutches the m xture till it nearly sets. 
He then mixes and well stirs in the requisite quautity of coloured soxp in a 
granular state, 

2045, J. AnTuuR, M.D., Chelsea, “ 
every dese: iption, together with prolopsus uteri, + 
humo als, ond as @ genval support jor entargement © 
Dated isth August, 1863. 

This invention cunsi-ts of a splint formed of polled or stop hinges, united 
to one another at different angles, and on different curves, aud which is 
fastened to a Waist belt or strap through a buckle hinge, which forms the 
first joint of the instrument ; this instrument is also strapped to the thigh, 
aud wiows perfect freedom of motion to the body and thigh, and effects 
this without the proper pressure on the hernia and abdomen being in any way 
dimimshed. In the erect position of the body the splint becomes, as it were, 
a single bar of metal, fitting close to the convexity of the abdomen, the 
hollow of the groin, and upper part of the thigh, and affording the must 
perfect point of support for a pad of any description, should it be deemed 
necessary to use such; but if the instruiwent is made to fit the abdomen and 
“roin properly there can be no neces-ity for any. To the lower or groin 
hinge a metal plate is attached, on which the thigh straps are fastened ; 
from the back or side of the thigh strap another strap extends, which is 
buckled to the hip or back, and prevents any tendency to slipping down- 
In scrotal hernia the splint is attached to a curved pivce of iron 
called the si which presses completely under the scrotum, and is 
strapped by crucial straps in front, and at the back of e:ther thigh to the 
waist belt ; this saddle 1s also attached to another piece of metal of a similar 
shape, called the saddle bed, and which bed is attached to the saddle by 
means of two lever hinges, which regulate the amount of pressure ne ary 
on the hernia, The double scrotal splint is formed on the same principle, 
but requires only the same number of saddle straps as the single. In 
umbilical he:nia a cross bar is used between both spiints, to which, when 
cousiderable pressure is required, a screw pad is attached. In prolapsus 
uteri a similar contrivance is used, 

2053. R. A. Brooman, Fleet-street, London, “ Apparatus for treating molassess 
syrups, saccharine juices, d&c."—A communication.—Dated 18th August, 
1863. 

This method of and apparatus for treating molasses, syrups, saccharine 
juices, and other producis, are based upon the phenomenon of endosmose, 
that is to say, the double current which exists between two liquids of 
different density separated by a membranous partition. In the foliowing 
description of the apparatus styled osmazoue, the inventor uses the expression 
osmose, and the verb, to osmose, to express the action produced in the 
liquids under treatment. He means by the expression osmosed, or to be 
osmosed, the liquid placed in the inner reservoir or ve-sel, aud by the 
expression osmosing the liquid ia the outer reservoir or vessel. By placing 
in the apparatus impure mic es, syrups, or saccharine juices in opposition 
with water, they undergo an analysis such as organic or inorganic salts 
pass in exostiose waters to the almost complete exclusion of the sugar and 
colouring matter, This effect 1s at its maximum when the molasses and 
syrups highly saline, such as those from beetroot, are at their normal 
density 40 to 45 deg. Beaumé, in preseuce of pure water, The analytical 
effect which eliminates the salts diminishes as the density of the molasses 
decreases and that of the water increases. 
>. G. SPRNCER, Cannon-street West, London, * Solutions to be used in the 
monusacture of pots, and the preservation of wood, stone, and metallic 
surfaces, and in the preservation and walerpr vojing of jibrous mate- 
viuls generally, d&e.”’--A communication, — Dated 20th August, 1863, 

The inventor takes benzole, eupion, or avy of the refined oils or bydro- 
carbons and naphthas obtained trom petroleum, bicumen, wood, or coal, 
and substances similar to coal, as aiso alcohol and similar spirits, aud 
dissolves ther in as much of resin, or of the cheaper kin ts of lacs or gums, 
as may be required, First to form a vehicle or medium, to serve as a sub- 
stitute for the knsved and other oils and turpentines hitherto used to 
receive and mix with the various colouring matters used as paints; and 
when such colouring maiters are thoroughi, mixed with the resinous solu- 
tions above-mentioned, they can be rea ily used in the ordinary mauner for 
all kinds of painters’ work, and, if required, a final coat of tie solution can 
ith. 
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The prevent on, cure, and r lief of hernia of 
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lerine hemorrhuge, 
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ve auded as a varnish.—Not proceeded ¢ 


2067. S. Hautswoxtn, Elland, near Hal-sar, and T. Paatt, Fairfield, nerr 
Monch ster, ** Manusacture of colouring ma'ters known as Prussian blue, 
Berlin blue, China blu, and Turnbull s blu Dated 20th August, 1865. 


Waost 





This invention consists in the employment of tue sediments, 5 
refuse from or residuuiu after the manufacture of copperas and alum, tha 
to say, the sediment of the evaporating pans or hquor boilers ; also the 
sediment of the erystallising coolers or vats ; and, al-o, the mother liquors 
remaining in the said vats, after the coppcras has crystallized out. ‘To the 
aforesaid s diments the i.ventors add the prassiates of potash, soda, or other 
nts are dituted with water in a vessel, and the salts are 
dissolved with water in anoth.r vessel; then the (wo solutions are mixed 
teyether, when precipitation takes place, and the liquid is removed. The 
residuum When aried is Prussian bine, or one of the other blues above named, 














salts, The sedime 


according to the quality or kind of prussiate or salt used.— Not proceedet 

wit 

2073. C. D. HamMonn, Charlotte-street, Bedford-sguare, L ndon, “ Appa- 
ratus for the treatment of certain bodily ailments.” —Dated 20th August, 
Iss 


This invention consists of a series of pieces of metal or other material, 
trung on an elastic material in the form of a cirele, and which has, at the 
jower pars thercof, a pad raised 50 as to cause extra pressure on a certain 
po tion of the uretbra and raphé his appar 
the cure of spermatorr!.@a specially, also for ge 














weakuess or debility, 








and be attaches it to an ordinary suspensery bandage, or it mey be other 
wise sustained by a belt or other contrivance, ‘To the belt he attaches 
electric plates at intervals, to induce gauivavic action The app: 





sists of . series of pieces of met], as before mentioned, and which may be 
in alternate pairs of e.ectric plates, He terms it a self-adjusting curative 
apperitus, {¢ is worn on the person, Which it encircles, and exerts an 
elastic pressure thereon, the pad being at the bottom part, and pressing on 
the raphé, as before mentioned ; on either side are two button knobs, by 


Which it is attached to @ suspensory belt or bandage worn round the 
body. 
20:79. W. Evans, Belorave street, Commercial-road Ba yniton, ** icial 





"— Dated 2lat August. 1863. 
sof which this fuel is formed are limestone, culm or coal, 
clay in combination, when desired, with ta pitch, or 
other resinous substances. The proporiion of limestone is to be about one 
part, broken into preces of convenient size, to about three parts more or 
less of culm combined with cay 3 or culm of lor siack, combined with 
tar or piteh, or other resinous substance. When tar or pitch, or other 
resinous substances, are added or substituted a smaller quantity will 
suttice, depending upon the purpose to which it is to be aj plied. To manu- 
facture the fuel the patente surrounds, embeds, or coats one or several 
according to their size, with the mixture of culm or 
any r s substance, and 
and shape by hand, and 






ha 








pieces of limestone, 

coal, orslack and clay, or tar or ; itech, or 

moulds the same into blocks of any suitable 

presses them afterwards by machinery. 

R. A. Brooman, Fleet street, Lone 
communication, — Duted 22nd August, 1963, 

This new aliwy 1s applicable to the manufacture of all metal articles, 
belis, bannmers, a s, rails, cutting and non cutting tools, cannon, and 
other articles. In some of its applications the mventor runs the alloy on to 
acore of iron. The alloy cousists of iron (preferably in the form of waste 
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or ribands) and of steel. The mixture is effected by the addition of fluxes, 





| four par's of borax. 
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| the cupola is ready he pours in the iron aud steel, 


| direct contact with the fuel in the cupola. 
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| or double spiral rows round a cylinder, in suc 


such as manganese and borax, to which a smal] 
sometimes added under the influence of heat from coal or coke 
is mixed together, by preference, in an ordinary cupola or in 
atory furnace. that is to say, there is no crucible, and all 
in contact with the fuel iu the cupola. The mixture 
—— alloy is to be used for the manoufacture 
ing :—Twenty parts of iron turninys or ribands, or tin waste: eishiy 

of ribands of steel, or steel in other form ; four parts of pen. po 
q These proportions must be varied according i. 
manufacture in which the alioy 1s to be used. When desired to iner ; 
the tenacity of the alloy, two to three parts of wolfram are added When 
— the manganese, 
the metal is si 

, ; When fusion takes a the 
mass is run out into moulds. He obtains by this process of fusing directly 
in the cupola, and by immediately running the fused mass out into moulde 
bells which possess the sonority of silver, while the cost, as com, red it 
that o: bronze, is much less. ? = with 


Proportion of wolfram is 


The whole 
in a reverber- 
the ingredients are 
preferred, par icularly 
of bells, is the foliow- 


next the borax, and he recharges with coke or coal; 


7, Camberwell, Surrey, “ Preser ‘inga 
substances avd animal aud other substances used for J 
August, 1863. : 

This 1uvention consists in treating the meat or other substances to be 
preserved with sc lutions of certain salts, by dipping or steeping them ther 
in, ov by otherwise applying the said solutions to their surfaces, and then 
drying them externally by exposure to the air, either in its natural state 
or when heated by artificial means. The meat or other substance after 
being thus ireated can be kept from undergoing the putrefactive lire. 
and for short periods such treatment is suffi sient; but if required 
kept for a long period, it may be further couted or protected by a 
covering of certain substances hereafter named, in order to effectually 
retain the moisture therein. The salts to be used are those known bl 
nitrities, and the patentees generally prefer for the purpose that known as 
sulphite of potash or potassa, but they do not confine themselves to the 
use of that particular salt. 

2105. J. Taytor, Gomersall, Leeds, “ Manufacture of soap.”—A communica* 
tion —Dated 26th August, 1863. 

This invention relates to the employment of woollen waste, shoddy, fur 
flock, and other animal fibre in the manu.acture ofsoap. For this purp 08 
the following method of procecding answers well:—To 17 gailons of water 
in a suitable boiler, the inventor applies, say 5 lb. of quick | me, and 8} Ib, 
of carbonate of soda ; he raises these to a boiling heat, and havin continued 
the boiling ashort time he removes the liquor into another vessel to allowthe 
sediment to settle. He then puts part of the clear liquor so obtained into 
and mixes with it, say, 15 1b. of the wooilen waste or other animal 
fibre. This hquid he then boils, and keeps it boiling until the sa onitica- 
tion takes place, adding from time to time portions of the remainder of the 
clear lime and soda liquor to replace loss from evaporation until the whole 
is added. If the woollen waste or other animal fibre is not sufficiently rich 
in grease, a little oil, grease. or soup may D ed. While tue liquor is 
boiling, it should be well stirred up with a stick.—Not proceeded with 
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Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, ge. 





2088. S. Moore. Liverpool-street, Bishopsgate- t, London, ** Apparatus for 
electro-plating.” — Dated 23rd August, 136 : 
This invention consists in certain improvements in the method of and 
apparatus for electro-plating or gilding, the said arrangement of apparatus 
being also appiicable to medical purposes. According to the ordinary 
method of depositing metals by the aid of electricity, the positive and 
negative currents are conveyed from the bat.ery piates direct to the bath by 
means of wires. Now, by thisinvention, theinventor interposes between the 
hattery and the bath containing the article to be coated and the metallic solu- 
tion an electro-magnetic apparatus, or instrument, which will giveout both the 
direct and the to-and-fro or intermittent currents, as may ve desired. The 
apparatus is somewhat similar to the ordinary electro-magnetic apparatus, 
wherein the coil of insulated wires surrounds a core and forms a hollow 
helix, 














Ciass 10.—MISCELLANEOUS. 
Including ail Patents not found unier the preceding heads. 


1963. A. P. Price, Lincola’s-inn-fields, London, ‘* Application of india-rubber 
and gutta-percha to the manufacture of brushes and mats.”"—A commu- 
nication.— Dated Sth August, 1863. 

Thi. invention consists in a new mode of securing bristles or other materials 
used in the manufacture of brushes by fixing them in a setting or backing 
of india-rubber or guita percha, whereby the bristles are so firmly held 
and ciasped by the elastic force of the rubber or gutta-percha that 
they cannot become lo se or drawn out, and will retain their place 
until entirely worn out, and so that the action of water, acids, or other 
fluids or solutions cannot, asin ordinary brushes, act upon or destroy their 
setting. In the manufacture of hall or door mats, the invention ¢ msists in 
forming thm with protuberances arranged in series upon the upper surface, 
These protuberances may be either conical or pyramidal, solid or hollow, 
and they are form«d like the res of the mat of ineia rubber or gutta-percha 
or both combined with any of the variois materials usually mixed with 
either of them for manufacturing purposes.— Nol proceeded with. 

1964. H. R. Brown, Cranbourn-street, London, ** Apparatus for the regu- 
lated delivery of cards, tickets, labels, bits, aud sheets of paper, card- 
board, metal, cr other materval for advertising, Ce.’ —Dated str August, 
1865. 

This invention consists in a method of providing apparatus in which a 
number of ticke's, labels, bill-, sheets, or pieces of cardbuard, paper, metal, 
er other material to be used for advertising oc other purposes, may be 
deposited, such apparatus being so arranged and provided with contrivances 
for the purpose of preventing or hindering more than one (or other given 
number), of such tickets, labels, bills, s ects, or pieces of cardboard, paper, 
metal, or other material bemg removed or withdrawn at one time or by one 


























action. 
1967. J. A. FULLERTON, Manchester, “ Method of fastening hoops for packing 
bales.’—Date t lwth August, 1803. 
In performing this invention the patentee, First, employs rivets, each 
in the form of a stud, with an elongate head at one end, and a square 





or rectangular head at the other end. ‘The apertures at each end of the 
hoops for admitting the rivets are in the form «f siots curved at one end, 
and squ:red at the other, or cursed at both en's. Afrer the ends of the 
hoops are brought toge-her, and the rivets admit ed throuzh the apertures, 
he turns the said rivets partly roand, and when the compression of the bale 
is relieved the hoops are tight upon the bale, and the rivets perfectly ught 
in the hoops. Secondly, he employs a machine or apparatus by which he 
flattens the ends of the bands for the hoops, and punches the apertures for 
the rivets. ‘The flattenin: is for the purpose of enabling the ends of the 
hoops to be close t gether and easily rivetted, and aiso for m iking a neat 
clean end Without tae waste which urises when the ends are clipped. Toa 
strong metal framework there is a bed or table, having upon ita flat block, 
aud al-o the necessary die or dies which are adjusted to their proper post 
tions by adjusting serews. In be wings at the top of the framework there is 
a -baft provided with two eccentrics, one for working the flattening ram, 
and the other for working the punches. 
1969. B. Herne, jun, Liscurd, “* Appara 
drawing landscapes, buildings, machmery 
perspective.”"— Dated sth Aug st, 1893, 

This invention consists in tue ewployment of 
inclin.d topp d table, supported oa folding le 
edge of tie table (that is to say, on the opposite side to that at which the 
erator sits or stands) is fitted a rigid vertical frame, construc ed tv holda 
sh et of glass, which can slide thereinto or be fixed the em im any ether 
convenient way. This -heet of yla‘s may be marked with lines horizou- 
tally, vertical y, or diagonally, or marked off in squares or divisions of any 
suitable figure, for the purpose of practising th e to the relative propor- 
tions of the objects sceeu throuzh the glass, rear of the — 
projecting back wards, is or are fixed a suitable arm or arms carry lie a sual 
swivelling plate, through which is formed a sight hole, which Is pia ed so 
as to be at an angle of, say, 45 deg. to the surface of the giass plate In some 
cases, to facilitate the sketching, it is preferred that the paper or other 
surface upon which the drawing is to be made should be marked off to ¢ of 
respond with the marks on the glass when a plun g used. The 
mode of using the apparatus is as follows :—Tue paper or other -uliace on 
which the sketch is to be drawn is placed on the table; the operator aj pa 
one eye to the swivelling sight, and commences the sketch. He may uea 
pair of compasses to measure off the relative ortions and pos oS 
he various objec 8 composing the view, them to the surf.ce of 4 

-s, and then to the surface +f the po] thor material upon wailed 
etch is to be taken.— Not proceeded wi 
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1970. R. Dickson, London 
10th August, 1863. : ) 

This invention cannot be described without referer 
1982. W. CuarK, Chancery-lane, London, ** Road sweepiit 

A communication. —Date 4 1.th Avaust, 3. 

These machines are composed of a cart body or frame, mounted on = 
axie and drawn by a horse. On the axie or whee lon one side 1s oe eige 
pulley, on which rans an endless chain for commu tug rotary! y ae 
a cylindrical brush or sweeper, which is inclinec gie at 
rear part of the vehicle. This sweeper is furmed of 


oresses.” — Dated 
presses Da 
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-e to the drawings. 
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a ceitain a 
brushes, set in single 
‘-h a manner that, by turning 
the mud or dust will be 
mechanical 








obliquely to the direction of motion of the vehicle, 
swept up in & row at the extremity of the brush. By a suitable 1 
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arrangement the conductor may raise the brush instantaneously out of con- 
tact with the ground, in case of meeting any obstacles to the passage of the 
vehicle, or when the sweeping is terminated. By another arrangement 
the parts producing the rotating motion of the brush are thrown out of 
gear when it is raised, and, consequently, cease to act. 


1973. J. Rosson, jun., South Shields, “ Money tills.”"—Dated 11th August, 
1863. 


In one arrangement the inventor uses an open till with a receptacle for 

utting the money into. The said receptacle is suspended by a red toa 
spring balance. and placed in a iocked case inaccessible to the attendants, 
The rod has upon it a rack which gears into and works a small wheel fixed 
to the end of an arm or pointer, and raises or lowers the said arm or 
poi’ ter upon & weight or coin being put into or taken out of the receptacle, 
and a ratchet wheel is made to revolve loosely on the same axis as the 
pinion wheel when acted upon by the click. At the other or outer end of 
the arm a click is attached, which, on a weight or cin being placed in the 
receptacle, passes over the teeth of the ratchet wheel without moving it ; 
but, on the contr¢ry, When a weight or coin has been e:tracied from the 
receptacle the action is reversed, and the rod being drawn up by a spring 
aitached to the to» of the case, causes the arm, by means of the ¢ ick which 
now works into the teeth of the ratchet wheel, to turn the ratchet wheel 
round, while another click, attached to the outer case, holds the ratchet 
wheci in its place, and prevents its goiug back on the arm or pointer being 
again removed ouward. A pin is piaced near the + dge of the ratchet wheel, 
aud revolves with it, acting against a stop fixed in the case. On the re- 
moval of a weight or coin from the receptacle, the ratchet wheel, by the 
ac ion before described, carries the pin away from the stop, and, therefore, 
shows that a weight or coin has been removed; the pin or stop is always 
set against the stop at the commencement of the business.— Not proceeded 
with. 
1974. E. S. Simon, Bury-street, “ Fastening for lecgings.”—Dated 11th 

August. 1863. 

This mvention consists in the employment of two pieces of metal, one for 
each edge of the leggings. One of these pieces of metal is made with a 
vertical proj ction larger at the top than at the bottom, either angular or 
circular, and may have either a plane surface, or the ; rojection may be 
indented or corrugated for the purpose of adjustment or fit of the legging. 
The other piece of metal has au opening or slot cut in it larger at one end 
than at the other, for the admis,ion and retention of the projecting part of 
the first-named piece. On bringing the two pieces into coutact, they 
become securely locke !, and thy ugh easily opeved by the hand it is sc ircely 
possibie they should beconie accidentally detached. The indentations or 
cor: uga'ions in the projecting part allow a slight variation in the size of the 
leg-ing, according as it is the more or less inserted into the slot, thus insur- 
ing a better fit.— Not proceeded with 
1978. J. T. Kixe, Liverpool, “ Apparatus for containing and distributing gas 

for lighting railway carries steamboats, and other movable vericles 
‘and vessels, railvray stations, de." —Dited Lith August, 1363. 

In cursing Out this invention the patentee employs a dry gas container 
or holder of wetal or other material of a shape suitable tor the position in 
which it is to be placed, and thereto, in any convenient wy, he 
attaches a flexible diaphragm, so that by the weight thereof, and the 
pressure of the atmosphere, gas supplied to the said container or holder from 
street mains or other pipes or holders at ordinary pressures shall be forced 
out in sufficient quantity to supply the burners, 

1979. W. B. Hateu, Oldham, Lncashire, “* An improved equilibrivi saw 
frame.” —Dated 11th August, 1863. 

This invention cannot be descrihed without reference to the drawings. 

1980. A. V. NewrTon, Chanvery lane, London, “* Process for hardening cast 
iron.”—A communi ation.” —Duted lith August, 1363. 

In carrying this inventiv4 into effect the cast iron to be hardened having 
been cast in the usual, or in any other suitable way, but not chilled, is first 
finished or worked (when the article requires i») by turning, filing, or 
cutting, and then slowly heated in any suitable furnace or oven until it 
reaches about a blood red heat. While at this tewperature it is plunged in 
an acid bath composed, by preference, in the proportion of one pound of sul- 
phuric acid and one ounce of nitric acid to one gallon of water, and moved 
about therein until it becomes cold. When taken out it will be found to 
have acquired a degree of hardness equal to hardened steel, and to a 
sufficient depth for all practical purposes, and that without warping or 
bending the iron. By increasing the proportion of acid, the degree ot hard- 
ness will be increased, and vice’ versa. 

1983. J. WHeKLer, Poultry, London, “ Perfuming of gloves."—Dated 11th 
August, 1863. 

This invention relates to a new mode of perfuming gloves, and consists in 
forming a welt or hoilow passage across the wrist of the glove, also at the 
slit or open ng between the button and button-hole, and also round the 
button-hole and at the back of the button, or at some of these place<, and 
in drawing or passing through the said weits or passages, or some of them, 
some substance, such as a piece of leather, braid, ribbon, or any fibrous or 
absorbent material cha: ged with perfume, in any convenient manner, or in 
introducing perfume powder into the same; or these perfumed substances 
may be applied to the backs of gloves at those points which are pointed by 
being stitched, 

1986. G. GranaM, Dumbarton, N.B., ‘‘ Improvements relating to baths or 
boilers used in dyeing.” — Dated 12th August, 1863. 
This invention caunvt be described wituout reference to the drawings. 








1988. J. CornrortH and A, ANDREWS, Birmingham, “‘ Improvements in 
the nails commonly called screw rivets."—Lated 2th August, 1863. 

This mvention consists, Firstly, in maaing the points of the said screw 
Tivels, nails, aud sp'kes oblique to the axes of the bodies or shanks of the 
screw rivets, nails, or spikes, so that, when the screw rivets, nails, or epikes 
are driven into wood, leather, or other substance, the points will, in coming 
into co taet with a hard b ody (as, for exainple, the iron last on which shoes 
are made) turn er clinch themselves, or re-enter the leather or wood, or 
other substance, ina direction contrary to that in which the head is being 
driven. in making screw rivets, nails, and spikes, according to this inven- 
tion, the pateniees prefer to form the points by a plane, making a small 
angle with the axis «f the body or sh.nk, and cutting « ff the body or shank 
of the screw rivet, nail, or spike obliquely, the said plane furming, with a 
portion of the eylinorical body, a nearly wedge-shaped point, which is in- 
clined to the axis of she screw rivet, nail, or spike. The patentees do not, 
however, contine them elves to any particular figure in the point, as the figure 
is Not important so long as the axis of the point is inclined to the axis of the 
body. The mventi.n consists, Sec ndly, in making on the body or shank 
and point of the before-described ser w rivets, nails, or sp'kes, a series of cuts 
or depressions in planes at right angls to the axis of the shank, the said 
¢u's or d- pressions beng made on the side «f the screw rivet, nail, or spike 
in which the oblique pint terminates. The said cuts or depressions weaxen 
that side of the screw rivet, nail, or spike which bezomes concave in the 
process of ciinch'ns, and thereby facilitates the bending of the point aud 
shauk in the directi n required to clinch the screw rivet, nail, or spike. 

1990. R. Canam Clerkenwell, London, “ Machines for the p eparation of 
moulds fur casting.” — Dated 12th August, 1863. 

This vention caunot be « eserib-d without reterence to the drawings. 
1091, J. TEMPLEMAN, G/1sgow, “ Manufacture or production of urtisicial 

_Suel.”— Dated 12th Avgust, 1863. 

Un ver ove system of maiulacture blocks or pieces of wood are, acc rding 
to this invention, impregna'ed with an oily product, so as to render them 
highly inflamma) e. The wood used for the purpose is preferred to be of a 
tuft and porous naiure, so as to imbibe read ly the vily material wita which it 
is to be saturated. The billets or otner large pieces of the wood are sawn or 
otherwise divided into small portons of a suitable size for the purpose in- 
leuded. Th. se pieces of wood are thon placed in an iron vessel eontaiming a 
quantity of cil of tar, or other similar cheap product obtained by the aistil- 
Jation of miveral or vegetable bituminous surstunces. Tne wood is boiled 
in the 0.1 for several h us until it is completely saturated with the oily 
Matter. The pieces of wood thus treated are reudered highly inflammable, 
1993. R, Wappenstein, Manchester, “ Preve ating forgery of bankers’ cheques 

and Other documents.” —Duted 12th August, 1>63. 

This invention eonsisis, Firs ly, in preventing the forgery of bankers’ 
cheq «sand other vocunents by tne combi es us: of the usual signature, and 
ariamp impre-sed upon the pyper. ‘Thus, in th: case of bankers’ cheques, 
the banker is to make bimseif a qvainted wit: the particular design winen 
his chent u-es, and, unless he sees that this impressed design ace mpan'es 
the signature, he wilt have reason to believe that a forge ry is attemp'ed. 
The produc im of the-e impressed designs may, so far as this part of the 
love tivu is concerned, be effected by any ordiuary pre-s or other appiratus 
usually employed for stamping p per. In the case of seals, as ordinarily 
affixeu to Signatures, forgery is comparatively easy, a5 a mutrix from a seal 
May be read ly tak+n, and from this a die may be procured ; but the copymg 
of impressed or embossed patterns is far more diffi-ult, and this part oi the 
Inve..tion, the efore, wiil tend much to decrea-e the bability of forgery. As 
4furth r precaution, the emb s<sed or impressed device may be in more than 
ene ¢ jour, whereby the aiffisulty of copying it will be much increased. 
Ancther part ot the invention eansists in combining with an ordipary stamp- 
Dg apparatus an index or count, so that the number of times that the said 
apparatus Las been used is registered, and u ay at all times be noted. 

1999. H. Wixcncome, China-walk, Lambeth, “ Street letter boxes and bags."— 
Dated 13th August, 1863. 
Pn ‘nventi n consists in having two openings for receiving the letters : 
the T town letters, the other for those for the country. Inside each of 
Se openings there is a shoot to guide the letters into a bag having a 
partition, sot at the town and country letters are kept apart, The top of 
oats 80 fa-hioned tt at, when opened and put into the pillar, it just 
he oa — ide with the partition stretching acro-s in the middie, the town 
in the pore received in he town compartwent, and those for the country 
raf neste ~o On each side of the bag there is a projecting hook, by which 
whe pended by two sliding bolts fixed to the inside of the pillar, and 
1 80 placed the door is secured with lock and key. In addition to the 














door being locked, the bolt of the lock pushes back the part sliding bolt, so 
that the bag hangs by the back hook and bolt, the part hook and lock bolt, 
On unlocking the door, the part hook is disengaged, when the bag is in- 
stantly closed by a spri g at the p¢rtition ; at the same time the partition is 
also closed by a spring, so that the letters cannot be mixed. To prevent 
the possibility of letters being taken out of the pillar by any kind of instru- 
ment, thee is a movabie stop at the bottom of each shoot, so that, when 
tee fall down door of the outside is lified, this stop is place! to shut the 
bottom of the shvot, avd thereby prevent any thing being passed down ; 
but on the outer cover fal ing down this stop is removed, aud the shoot is 
again open.—Not proceeded with. 

2014. M. H. Lisuman, Stocton-on-Tees, *‘ Machinery for punching and jor 
making plates in which holes are to be punched.”"—Dated 14th August, 
1863. 

In punching holes in metal plates for ships’ boilers and other purposes, it 
has hitherto been usual to mark on the piates by hand all the spots where 
holes are to be ; unched. Iu punching plates for ships a g:eat difficulty 
alse exist-, from their curved shape necessitating the punching « f the Loles 
in the various plates at differeut oi-tances apart. Now, this inve tion con- 
sists in punching holes in manner and by the machinery hereafter de<cribed. 
Upon standards in front of the machine, the patentee fits a table free to 
travel to and fro, upon which the plate to be punched is laid ; the plate must 
previously be marked at the two spots between which holes are to be 
punched, for instance, for the holes for the rivets which secure a plate to 
the ribs ofa ship. Above the plate, and bolted to or forming part of the 
punching machine, isa bed plate having fixed thereto a frame or apparatus 
by which the space b tween the two marked spots is divided, as hereafter 
describ d, into as many equal distances as there are hole, to be punched. 
This frame or apparatus is composed of two tongitudinal bars, free to 
move upon, as fixed centres, near one end thereof. The shorter arms of 
these longitudinal bars are connected by a slotted ‘ransverse bar placed at 
a given distance, say 3in., more or less, from the fixed cenires, the longer 
arms are divided iute spaces of 3in., or each equal to the given distance 
just mentioned, and at each division there are holes for securing another 
sl.tted movable transverse bar or a wire. The lon situdinal bars are drawn 
out of a straight link or into a position where they form an angle with the 
line of hvles to be punched, when it is necessary to reduce the distance 
between the holes. When the punching machi: e is set in motion, it 
punches a hole in the plate where marked ; the table is then made to 
t-ave! by suitable mechanism, until the hole comes underneath a pin, which 
drops into the hole, throws the mechanism out of gear, and stops the table, 
when the punch descends to punch another hole. after which the pin again 
rises, the same operations are repeated until all the holes are punched, the 
pin always falling into the hole last punched. Instead of fitting the 
dividing or regulating apparatus, above described, to a punching wachine, 
it may, slightly modified, be employed simply for marking the spots where 
holes are to be punched, and the punching may then be performed by any 
ordinary method. 

2001. T. Asuwin, Birmingham, ‘‘Dress fastening.”"—Dated 13th August, 1863. 

lhis improved fastenimg is forme / in the :ollowing manner :—Oue part 
of the fastening consists of an elongated tapering loop, constituting the eye 
of the fastening The ends of the said loop are provided with ears or open- 
ing, by which it is sewn or fastened to one part of the article of dress to be 
fasteved. The other part or hook of the fastening consists of a ci 
lar or nearly circular body, terminating in a shank or nearly 
piece. The end of the said shank is provided with ears or openings, by 
which this part of the fastening is sewn to the other part of the dress to be 
fastened. The said shank, at or near its junction with the body, is raised 
out of the plane of the said shank into a nearly semicircular or arched form, 
underneath which arched part tue loop oreye par: of the fastening engages, 
when the two parts are connected together in the manner hereinafier ex- 
plained. In connecting the two parts of the fastening together, the loop or 
eye is turned aside, or at right angles to the plane of the huvok part, so as to 
present the open portion of the loop to the edge of the body of the said hook 
part. The end of the loop can now be engaged with the arched part in the 
shank of the hook, ad the said loop brought across and made to bear upon 
the upper side of the body of the h ok part, the piane of the said loop being 
parallel with that of the said body. The two p.rts of the fastening, and the 
parts of the dress to which they are respectively connected, are thus?secured 
together, the parts of the fastening remaining engaged together 
so long as they are situated in the positions described. To discon- 
nect the two parts of the fastening from one another, the eye or loop 1s 
turned into a plane nearly at right angles to the hook, and brought over 
the edge of the body of the said hook, when the end of the said loop is with- 
drawn from the arched part in the shank, and the two parts disconnected 

Both parts of the fastening are nearly flat, and are not injured by the pres- 

sure of mangling or ironing.—Not proceeded with. 

2004. M. A. F. Mennons, dbingdon Chambers, Westminster, ** Construction 
of numbering machines.” —A communication. — Dated 13th August, 1863. 

This invention cannot be described without reference to the drawings, 


2011. E. Layior, Salford, ‘* Apparatus for churning.”—Dated 14th August, 




















Oe 

This invention consists in the employment and use of a rotating box 
chamber, or receptacie of any suitable and required shape to contain the 
milk or cream to be churned, and so arranged tnat the centre of motion or 
rotation is eccentric to the central axis of the said box, by which means the 
milk or cream is dashed from end to end of the box as it rotates, causing 
great agitation or churning power, by which means the butter is produced. 

Not proceeded with 
2013. F. J. Joxes, Aldermanbury, London, ‘‘ Locks or fastenings.”—Dated 

14th August, 1863. 

Thisinvention ts intended to be applied chiefly to travelling bags, but it may 
be applied to portemennaies, dispatch boxes, and other articles to which 
locks or fas'enings are fitted. The lock or fas-ening, as fitted to a travelling 
bag, is constructed as follows:—To one of the flaps the inventor fits an ordi- 
nary nozzle for receiving a key, and in the frame of that flap he forms a 
bayonet slot. In some cases he fits a fixed or movable eye to *he same frame, 
To the opposite frame he applies a bolt with a button for shooting i, and in 
some cases he also adds a spring for the same purpose; a pin projects from 
the lower part of the bolt, passes through the frame, and enters the bayonet 
slot in the fir-t-named frame when the bolt is shot, and thus the two frames 
are fastened. Inorder to jock the fastening, the key acts upon a bolt, and, 
driving it behind the pin in the bayonet sivt, prevents its being driven or 
forced back. When the eye beforementioned is fitved to the first-named 
frame, a slot is made in the opposite frame to admit of the eye assuming a 
p sition for receiving the bolt on that frame. Ins ome cases he makes the 
nozzle movable, and connects the eyeto it. Anotherof these improvements 
in fastenings consists in the employment, on tibs, of a plate with a button 
slot covered on the outside by a soiid plate. The baton slot receives a stud 
or pin with an enlarged head attached.—WNot proceeded with, 











THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tronmasters’ Pretimmnary Meeting: Prices kept up: Improved 
Trade—Workmen’s Unions: Accumulating Funds—Tue Karu or 
Duptey’s Rounp Oak Works: Dinner to Workmen: Remarks of 
the Manager—\nonstone ‘traDE; Good: Larye importations of 
Northampton Stone—Coat Vrave: Prices Varying: A Few Men 
“Out”: Emigration Fund—Cuarrermasters’ Associations: De- 
sired Combination: The Difficulty; * Truck”—Warpware TRaves: 
Generally Steady, but Prospects Good: Markets and Branches pe- 
cifiel—t aut or A Buast Furnace —Tae Bomex Expiosion at 
Haut Exp; Munslaughter against the Proprietors and the Engine 
Tenter. 

Yestervay (Thursday) the Preliminary Meeting was held in Bir- 

mingham. The attendance of the trade was very numerous, and 

the reports were generally of a favourable character. As com- 
pared with a fortnight ago, the trade had very greatly improved, 
and even as compared with the corresponding date last week it was 
considerably better. In tue past few days valuable orders have been 
received by many houses; aud, with reference to all, it is stipulated 
that the delivery shall be almost immediate. The ruling prives in 
such transactions are those of the “list.” From America the de- 
mand is excellent, couseqneut upon the diminished ** make” at the 

Peunsylvanian Works, through the drafting of the men into the 

army of the Norih. ‘Lhe Coutinent also is requiring large quanti- 

ties of plates, for ship building iu particular; and the demand for 
the same class at home is brisk. Under these circumstances the 
meeting readily came t» the conclusion to recommend the Quarterly 

Meetings to re-adopt the list rates of the last three months. At 

the conclusion of the meetiug a good trade was done by both 

finished and pig iron makers, at these rates, and more will be done 
in the next few days now that it is known what will be the prices 
io the ensuing three months. 

The leading operatives at the finished ironworks, who have formed 
themselves into uvions, have met in the past week. Of the millmen 
whose head-quarters are at West Bromwich, it was remarked at the 
meeting in their behalf, that the association was progre-sing beyond 
the most sanguine expectations of those who had originated it. It 
was now but six months old, and already numbered above three 
thousand members. The brave men, who had received aid from the 


association, had obtained their object, their demand having been 
conceded by the masters. The balance in hand was £408 12s.—The 

Puddler’s Union, whose head-quarters are at Brierley-hill, announced 
| at their meeting that they had a total balance in hand of £696. 
| The operatives at the Round Oak Works of the Earl of Dudley 
| were entertained at a dinner on the workson Monday. Mr. Richard 
Smith, the noble earl’s veteran manager, was not present, but he sent 
a written reply to the toast of his health, He said :—* I felt, and 
still feel, that every man and boy iu the works was concerned, in a 
greater or less degree, in the exertion that was made to show up 
well at the Exhibition of 1862. I have confidence in your futare 
efforts to maintain now, and hereafter, the reputation of the 
L. W. Tt. O. brand, South Staffordshire still contains the material, 
| the wealth, and the ‘ pluck,’ to produce first-class finished iron, for 
| which it has always been famous, and let us not be wanting in a 
| determination to uphold the character of our native county. The 
wealth of England 1s mainly traceable to her subterranean treasures 
| of coal and ironstone, and it is my lord’s good fortune to hold an estate 
whichis singularly rich in those minerals which constitute iheelements 
of good iron. Iu erecting these works my object was not competi- 
tion, but to find a market in the shape of finished iron for a portion 
of the earl’s mineral produce, now that the railways have done so 
much to bring other districts into competition with this in respect 
of coal and ironstone. We can sell first-class iron where we caunot 
dispose of the raw material. In other words the Round Oak plates 
and bars find a market in all parts of the world, where we should 
not think of sending minerals from which that iron ismade. While 
we have not followed the customary rule of seuding out agents to 
collect orders, we have had a fair share of trade, and you have found 
continuous employment and support.” 

Respecting the stone trade, we may say that white ironstone and 
gubbin continue in good request at our last quotations, and that very 
large quantities of Northampten stoue are being brought here every 
day by rail. 

For coal west of Dudley the demand is still brisk, and, for the 
present, prices are well maintained. On the east side rates have in 
some instances given way. There will be little work done this 
week on account of the Easter holidays. The colliers, generally 
speaking, attend regularly to their work, with the exception of their 
usual custom of playing on Monday in each week, and very little 
disaffection exists among them. There are, however, two or thrée 
instances in which they are “ out,” and chief amonzst these is that 
of Mr. Philip Williams, the chairman of the iron trade, who is quite 
prepared to resist them as long as they refuse to return on the terms 
that he has himself offered. How long that resistance will last will 
depend upon the contributions of the men in work, by whom, 
through the union, they are at present being supported. Placards 
are out directed to the colliers in this district, with a view to the 
formation of a fund, as it is alleged, for emigration purposes, 
amongst the subscribers 

We have before announced that two Chartermasters’ Associvtions 
have been formed in this district—one for the Wolverhampton and 
the Walsall district, and the other for the Dudley and East Worces- 
tershire district chiefly. ln one respect alone do the rules of the two 
d ffer one from the other. The exception is the case in which the 
East Worcestershire men desire to obtain « uniformity in the 
weights of the coal raised per ton, for the number of ewts. per osten- 
sible ton differ at many collieries. The friends of both societies 
desiring that they should become one, a deputation of the East Wor- 
cestershire met the South Siaffordshire, and they were told that the 
ouly difficulty in the way of a combination was this rule, of which 
the South Staffordshire Society could not approve, because they 
thought that the terms which regulated the engagements between 
colliery proprietors and their chartermasters were regulated by the 
number of ewts. per ton. They desired to defend themselves 
against the men, and hoped for the practical sympathy of the colliery 
proprietors. It is expected that the Exst Worcestershire Society 
will reconsider this rule. The South Staffordshire Association have 
resolved upon a levy of 5s. per member, to assist those of the mem- 
bers who are chartermasters in the employ of Mr. Philip Williams, 
whose colliers, as noticed above, have been “out” six weeks. ‘The 
relief is to be affordel in the proportion of £1 per man per week, 
and 5s. per horse. On Wednesday last, Joseph Bold, a member of 
the last-named association, was defended out of its funds against a 
charge of truck, but he was convicted by the stipendiary at Wolver- 
hampton, and fined £5, 

Relative to the various manufacturing trades of this district there 
is little to be said. The end of the quarter falling simultaneous! 
with the Easter holidays, it is not expected that much vitality will 
be experienced. Up to the end of the week before the holidays the 
manufactories in all the most important branches were on at full 
time, completing their orders before quarter-day; but compara- 
tively few had been given out on account of the new quarter, and it 
is yet early in the season for the spring trade, So far as the 
country is concerned, it is most likely that forthe next week some 
degree of quietude will be experienced, but the prospects of the 
spring trade are spoken of as favourable. In the foreign 
trade there is rather more animation. Orders have recently 
been given out on account of the East and West Indies. There 
is a moderate supply of orders in for Canada, and the South 
American trade is looking up. The continental trade is dull. In 
Birmingham business is quiet, but there is no depression ; the slack- 
ness is confined principally to the fancy trades. ‘The platers also 
complain that orders are scanty. In the gun trade not the slightest 
improvement has yet been experienced. In Wolverhampton the 
japanuers are doing a tolerably good trade; and the tip-plate 
workers are quite busy. In East Worcestershire the anvil and vice 
trades are in an active condition, 

A very startling occurrence happened on Thursday morning, near 
| to Wolverhampton. When the charge was nearly ready for being 
drawn off, one of the three blast furnaces at Rough Hills, belonging 
to Messrs. Aston and Shaw, suddenly fell into ruius. The furnaces 
were put up on an old colliery, the crust of which is only avout 
seventeen yards thick; and itis thought that the pillars inthe bottom 
coal which was found at this distauce had been taken from either 
beneath the furnace, or elso so near to it as to gradually draw it 
down, but it had previously exhibited no evidence of danger. ‘T'wo 
men were sadly burnt by the accident. 

The inquest on the bodies of the twelve men and boys killed by 
| the explosion of a boiler at the Hall Kad ironworks, near West 
Bromwich, of Messrs. ‘Thomas and W. E. Johnson, has resulted in 
a verdict of manslaughter, as well against those gentlemen as against 
their engine tenter, Willitm Bagnall, The coroner (Mr. Hooper) in 
sending the case to the jury, said—* The scientific evidence went to 
show that the explosion tad taken place from over-pressure, and not 
irom want of water; and the other evidence seemed to point to the 
fact that, at the time when the explosion took place, William Bagnall 
was sober, although he had been drank on the previous day. 
It was his duty to tell them that, if they believed that the 
defective state of the boiler was brought under the notice of ‘Thomas 
Jotnson and William Edmund Jobuson, and that they had taken 
no practical notice of the information, it would be their painful 
duty to return a verdict of manslaughter against those persons; but 
if they were not clearly satisfied, they must give them the benefit 
of the doubt. The coroner coucluded by remarkivg on the high 
character of the scientific evidence adduced, After the jury had 
deliberated for about two hours and a quarter the public aud parties 
interested were re-admitted into the Court, when the corouer said 
that the jury, having carefully considered the evidence before them, 
| returned a verdict of manslaughter a-ainst Thomas Johnson, ven, 
| the proprietor of the Hall Ead Works, and his sou, William Edmund 
Johusvu; and also against the chief engineer, William Bagnall, 
alias Bagley. That was the verdict of seventeen out of the nineteen 
jurors as regarded Messrs. Johnson, aud the whole of them as 
respected Haguall, the engineer. As regarded the verdict, he himself 
bad arrived at the same couclu-ion, and le believed it to be a strictly 
honest, just, and impartial decision. The Messrs. Johnsou aad 
William Baguall were admitted to bail on two sureties of £100 each, 
and themselves in £200. ‘Tie inquiry lasted until half-past one 
oclock. 


| 
| 
| 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroon: Mersey Docks and Harbour Board; Sluicing Operations 
at Birkenhead: Liverpool Waterworks—Mancuester, SHEFFIELD, 
ano Liycoun-ntre Ramway: Mevelopment of Coa! Traffic—Raw 
way Procress 1x Yorksuine—Norrnern Vorics: Sale of the 
Cmsett tronworks: Sirikes: Steam Shipbuilding — Ovouam 
Resexvorn—Lancasnire Coat Trape—Srimke oF Poppiers at 
Crewe—Scortisn Topics: Portpatrick Railway: Allan's Smoke- 
Consuming Apparatus: Testing the Pressure of the Loch K atrine 
Vater: North British Railway: Maybole and Girvan Railway: 
Sevttish Central Railwan: Clyde Shipbuilding, §c. 

Tue proceedings at the last meeting of the Mersey Docks and Tar- 

bour Board presented several points of interest. Thus the Works 

Committee recommended the Board to complete the north river 

wall, at a cost of about £20,000. The committce, having considered 

the suggestion for lowering the bottom of the east end of the 

Clarence Graving Dock. determined that it was inexpedient in the 

great pressure for graving dock accomodation to commence the pro- 

posed alteration, but they would proceed with the works as soon as 
the Herculaneum docks were completed. The committee recom- 
mended that the rent of the land to be occupied by the slate trade 
in Lightbody-street be 23, per square yard per annum; and ihat 

gates and entrances be provided by the Board, the trade to pay 7} 

per cent. per annum upon the gross cust, estimated at £500, 3, 100 

square yards of land to be the quantity so laid out. A letter having 

been received from Mr. H. H. Grayson, on b-half of the Ship- 
builder’s Association, renewivg their application for permission to 
p'ace machinery on the dock quays, the committee resolved to decline 
to comply with the application. Mr. Bold said, with regard to the 
north river wall, that the engineer reported that during the recent 
gales the sea made a clear breach over that wall, and injured tne 
ba:king-np so much as to a certain extent to endanger the wall 
itself. He therefore recommended that the wall should be raised 
immediately, and that there should also be a parapet wall of about 
4ft. high above the originally intended height, invo' ving altogether 
an expense of £20,000, ‘The original estimate for finishing the wall 
was £11 500, so that they were going to an additional expense of 
£8 500 for that work. Mr. Smith seconded the confirmation of the 

»roceedings, which was agreed to. The sluicing operations at Bir- 

Cooheet Lave been resumed. At the commencement of the opera- 

tions there were about 13{t. of water in the basin, and the tide had 

about an hour to ebb. The head of water in the float was 20it. Gin, 
and the sluices drew off 3ft. llin. of water over the area of the 
great float—112 acres—in twenty minutes. Theapparent results on 
the water in the great low-water basin were similar to those pro- 
duced at previous experiments. The experiments wereresumed on 

Saturday afternoon in the presence of Mr. J. C. Ewart, M.P., Mr. 

H. Littledale, Mr. Lyster, engineer to the dock board; Captain 

Hookey, Birkenhead harbour master, and = other — scientitic 

gentlemen. At a quarter-past five o'clock the whole twenty sluice- 

gates were fully opened. ‘The great float, from which the 
water is ron off, is 112 acres in extent. At the time the 
gates were opened there was a head (or height above the outer 
basin) of 19ft. Gin. of water in the float; and when the gates were 
closed, eighteen minutes afterwards, it was found that there was 
only 16ft. The sluices are found to take off, when all fully opened, 

a foot in five minutes. ‘This, over an area of 112 acres, would give 

no less than 39,000,000 gallous of water every five minutes, or a 

total of 126,600,000 gallons during the time the gates were open. 

The Bradfield reservoir, the bursting of which caused such a vast 

destruction of life and property, contained 912,000,000 gallous—a 

quantity which could be run out of the Great Float in a little over 
an hour and a half (should the supply be suflicient), without the 
slightest injury, and with the most perfect satety to all concerned. 

While we are upon the subject of water we may note that Mr. Duncan, 

engineer, has prepared an elaborate report on the state of the 

Liverpool Waterworks, in which he observed :—* As the Liverpool 

water works, in some respects, resemble those lately destroyed at 

Sheffield, public anxiety will be felt, and fears entertained, as to the 

state of these works. I, therefore, take the earliest opportunity of 

submitting a brief sketch of the state of the reservoirs belung to the 

Corporation, uuder the care of the Water Committee, so that all such 

anxiety may be allayed, and | will here state my belief that. so far 

as human forethought can be exercised, and vigilant watching 
practised by skilled and sober men, the works under the care of the 
committee have all the attention that can possibly be given them.” 

After describing the whole of the Rivington works, and the various 

sinaller reservoirs in the neighbourhood of Liverpool, the report 

concluded by stating that “although a great calamity had befallen a 

district by the giving way ofa new and untried waterworks embank- 

ment, and that it would be folly to reject the lesson taught by it, 
yet the Rivington Works, and, indced all the completed works belong- 
ing to the Corporation of Liverpool, being proved and tried works, 
and ip every important particular differing so materially from those 
recently destroyed, the like failures cannot happen.” Some mis- 
understanding is understood t> bave arisen between the Birkenhead 

Commi-sioners and the proprietors of the street railway, aud it js 

even hinted that the proprietors will take up the rails, unless 

some arrangement can be effected. 

Ata special meeting of the Manchester, Sheffield, and Lincoln- 
shire Railway Compiny yesterday week, some interesting 
observations were made by the chairman (Mr. E. W. Watkin). 
The hon. gentleman said, with regard to the development of their 
railway, he would refer for an illustration ‘o Grimsby. ‘They had 
expended £1,000.000 of money there, aud, practically speaking, the 
port was their own, They found, however, that if they could not 
secure an outward cargo, they could not get an inward cargo. The 
great want they felt was the outward cargo, aud they supplied it in 
the shape of coal under the arrangement they possessed with the 
South Yorkshire Company. In 1854, they did not ship a single ton; 
in 1805, there shipments were 8,700 tons ; in 1857 they were 92.000 
tons; in 1859 130,000 tons In 1860, owing to the demand of the 
Great Northern Company on the South Yorkshire coalfield, the ship- 
ments at Grimsby tell to 98,000 tons; aud in the same year the 
imports suffered extremely, i 
Lincolnshire Railway had had practical po-sessiou of the South 
Yorkshire Company, the shipments bad inere:sed from 98,000 tons 
to 103,763 tons. Under the new arrangement still farther benctits 
weuld acerne. ‘The excessive cost arising from. duplicate staffs 
and workshops would be done away with, and the whole system 
might be worked as one, ‘ 





Dawes, of Rotherham, had taken a large area of this ironstone on 
royalty and already erected four blast furnaces; Messrs. Beale, and 
other ironmasters of large capital and experience, were following 
their examp'e, and with this railway from the South Yorkshire 
coalfield to Grimsby, leading directly through the ironstone district, 
coal might be cheaply aud conveniently supplied to the furnaces, 
and he had no doubt that, in a comparatively short time, they would 
see a branch of commercial industry established in that ironstone 
district which would affect the future dividends of their undertaking 
more than any other circumstance of which he had cognisance. 

While we are upon railway matters we may call attention for a 
moment to a new scheme brought forward under the title of the 
Bradford, Halifax, and Keighley Junction Railway. The scheme is 
inten:ted to unite Horton, Clayton, Queensbury, ‘Thornton, Colling- 
worth, and Denholme, with the Lancashire aud Yorkshire line and 
the Leeds and Bradford short line, at or near Bradford, with ready 
means of associating with the Worth Valley for Keighley, and 
Ovenden for Halifax. The estimated capital is £300,000, 

In the north the great topic in industrial circles is the purchase of 
the Consett Ironworks. ‘The actual price to be paid for the entire 
concern is £295,318 83. This sum covers the money to be given for 
the whole establishment of the old Derwent Iron Company at Consett, 
Crook Hall, Bradley, and Bishopwearmouth ‘the company had 
eighteen blast furnaces, seven of which are now at work. The other 
eleven are, and have been for some years, idle, The purchase is to 
date from January 1, 1864, so that the new company will get all 
the profits made by the works since the commencement of this vear. 
The new firm is to be called the Consett Iron Company (Limited) 
The subscribed capital is to be £400,000, in 40,000 shares at £10 
each, £7 10s. of which is expected to be called for almost imme- 
diately. Half of the shares are to be offered to the creditors of the 
District Bank, who will have the option of taking out the balance 
of their debts. Mr. John Henderson, M P for Durham, Mr. Joseph 
Whitwell Pease, and Mr. David Dale, of Darlington, are understood 
to be at the head of the company. One firm is said to have agreed 
to tuke their full debt, which amounts to £60,000, in shares in the 
new company. When it is considered that the works cost upwards 
of a million pounds sterling, the price got, being under £300,000, 
may be considered low. But when, on the other hand, it is 
recollected that the value put upon the concern by the 
valuers of the Court of Chancery, a year or two ago, was 
only £250,000, the sum realised is not to be complained 
of. The result is that there is now a prospect of all the creditors 
tors of the bank getting something like twenty shillings in the 
pound. They will lose the interest of their money for seven or eight 
years, but there is a fair chance of them getting very near the 
principal in full. The benefit to the trade-men and owners of 
household and other property in and around Covsett will be even 
more marked. The entire valleys of the Derwent and the Tees will 
perticipate in the revival. ‘Ihe new line of railway from Blaydou 
to Consett is to be started with this summer, and finished before 
1867, and when it is opened the wealthy and populous north-west 
corner of the county of Durbam wil be put in direct and easy com- 
munication wi h Newcastle and the sa. ‘T'ne rivetters of Hartle- 
pool have struck work over the apprenticeship system; smiths and 
sawyers were still out at Suuderland last week; and the engine 
wrights at Messrs. Marshall Brothers, South Shields, have also 
been on strike fur an advance. A writer in the Newcastle Chronicle 
says:—“I know nothing with regard to the special merits uf any of 
these strikes ; but I may venture to state, as a general rule, that it 
is extremely inadvisable for workmen to press for an advance s9 as 
to force wages in a particular district much atove the averaye of the 
same trade in other parts of the country ; else this result follows, the 
natural advantage of the special locality where the range of wages 
is highest, in cheapness of fuel, nearness of material, iron and what 

is more than counterbalanced by the extra cost tor labour, and 
buyers go to other markets. Since the recent advances in the price 





of labour in the iron trade, there has been a slight check in the 
number of orders for iron ships sent to the Tyne; and I learn, since 
the rise of shipwrights’ wages, vessels have been sent from our 
ports to Dundee and other places tv undergo extensive repairs; and 
whereas, before the rise, not a shipwright was unemployed in our 
northern ports, since the advance several shipwrights have 
been out of work.”—The villages of East and West Boldon are 
about to be supplied with water from the Sunderland and South 
Snields Water Company’s Works at Fulwell. Messrs. J. Wigham, 
Richardson, and Co., of Low Walker, have launched an iron screw 
steamer named the Chipchase, the property of the Shields Steam 
Shipping Company. She is to be employed as a regular trader 
between Shields and London, in concert with the Tyne, lately built 
for this company by the same firm. The dimensions of the Chip- 
chase are:—Length, 182ft.; breadth, 27ft.; and depth, 16ft. Gin. 
Her engines are of 70-horse power, by Messrs. R. and W. Hawthorn, 
ot Newcasile. She will be titted with water ballast, steam crane, 
Brown and Harfield’s patent windlass, Turpie’s patent sail-reefing | 
ap) aratus, Glover's patent steering gear, Gc. 

The Oldham reservoir at Pythorn, about five miles from Rochdale, 
has been the subject of some uveasy rumours. Probably the late | 
fearful disaster near Shetlield has led to some exaggerated fears. 
To be forewarned, however, is, or should be, to be fore-armed. 

The Lancashire coal trade is reported to display considerable 
activity. The stecks in the hands of some of the tirms have not 
lately been much reduced, but it is thought not unlikely, now that a 
diticulty is felt in obtaining men to work full time, that a consider- 
able decrease may ere long be apparent. During the late slackness 


| many men were thrown out of employ, or employed so seldom that | 


Since the Manchester, Sheflield, and | 


they deemed it advisable to leave the district—in not a few instances 
tne mives in America proving attractive—and the want of these 
hands is now beginning to be felt in some quarters. ‘This ditficulty 
cannot, however, be of long continuance, as the demand will s:ortly 
be checked by the approach of summer. ‘The iron smelting business 
is gradually extending in this locality; a new furnace, making the 


| tifth, having lately been erected by the Kirkless Hall Company. | 


The wradual introduction of this trade, signs of which are apparent 


in different parts of the country, must have a beneficial etfect on the | 


coal trace. The additions to existing works show that the result, so | 
far, has been satisfactory. 
A rather protracted strike among the puddlers at Crewe, in the 


| employment of the London and North-Wesiern Railway Company, | 


Looking at the pro-peets of the South | 


Yorkshire Railway Company alone, it was liable, like all other | 


undertakings, to fluctuations; but the moment they passed the 
period of difficulty caused by the American war, the tratlic of the 
line showed cousiderable increase, The total earnings in 1ls64 were 
£39 (00 against £32,000 in 1863, showing a gratifying increase of 
more than £7,000 


Ile might add, with regard to cal being useful | 


as an outward cargo at Grimsby, that it would just be of the same | 


use at Birkenbead, and the superior quality of the South Yorkshire 
coal was admitted on all hands. ‘ 
by the proposed scheme, 
line by way of Thorne and Barnetby, they would make the dis- 
tance between Manchester and Grimsby 13 miles shorter than by 
their present line, by way of Shettield, and thereby save 13 miles of 
working expences. If the line was iv their own hands he considered it 
would lead to economy, but if it was not in their bands it must lead to 
injurious competition, The moment they could bring coal direct 
from the South Yorkshire cistrict to Grimsby, instead of having 
to carry it round by way of Doncaster and Retford, they would be 
able to make such a reduction in its price at Grimsby as, in his 
opinion, would have a most important effect on future shipments of 
coal from that port. 
these lines, they would bring the important, though recently disco- 
vered, ironstone district of North Liucolnshire, coutaining upwards 
of 7,000 acres of excelleut iroustone lying near the surface, into 
direct commupication with the South Yorkshire coalfield. Messrs 


Avother advantage would accrue | 
By running over the South Yorkshire | 


By adopting tne bill for the joint working of | 


has been at length arranged. The men have been “out” for some | 
three months, their demand being for an advance of 30 percent. per 
ton. 


be in readiness to commence work, when, from some misunderstand- 
ing, the question was found to be still an open one, and at the 
beginning of this week it seem d probable that the strike would be 
indetiniiely prolonged. The dispute, however, is now finally 
arranged, and the puddlers have cummenced work at prices very 
little below those they stood out for; the ‘null-men” weut to work 
a few days previously. 

We turn to Scotland. The half-yearly report of the Portpatrick 
Railway Company shows that in the half-year ending January 3vth, 
1564, the receipts of the undertaking were £10,640 as compared 
with £9,612 in the corresponding period of 1862-3. linmediately 
after the last general meeting the directors addressed a communi- 
cation to the Board of Trade, requesting to be informed as to the 
progress of the barbour works at Portpatrick, and the time when 
the improvements would be completed; and they received a reply 
to the effect that the engineer-in-chiet reperted the works 
connected with the completion of the basin and the deepen- 
ing ef the channel would be completed about May or June 
next. The works have since then been prosecuted with 
increased energy, and the directors trust that the anticipations 
of the Government engineer may be realised; but in the present 
aspect of the works it is not advisable to make arrangements for 
putting on steamers on the Portpatrick and Donaghadee route until 
some more distinct assurance is given of the time when the harvour 
will be ready for the admission of suitable vessels. A trial of 


It was generally understood at the close of last week that | 
| the dispute was finally setdled, and a number of the men, who have | 
recently been employed by a firm in Liverpvol, returned to Crewe, to 





Allan’s patent smoke-consuming apparatus is to 

of H.M.S. Harpv here this week, with a view rad ae 
throughout the Navy. It is now in operation in the Overton _ 
mills, and it is said to effect a great saving of fuel, and a Sesame 
trial of it has been made in the works of the Greenock Sug ~ 
Refining Company. Yesterday week a svries of interesting ex — 
ments were made in Glasgow with a view of testing the men ge 
the Loch Katrine water. The trials took place in the presence ~ 
the Duke of Sutherland, Mr. Dalglish, M.P., &c. ‘The new pd 
made for the purpose of showing his Grace the kind of fire- “sa 
now in use in the city, and the pressure of water at commana $e 

extinguishing fires. Greendyke-strest was selected as the ios 
convenient place during the day for the trial. A hand-hose soak 
carrying 6vUft. of hose piping, was brought from the Central Fire 
Engine Station, and a number of firemen, under Mr Bryson ~ 
formed the work in a most expert manner. Mr. Bryson explained 
the action of the fire-plugs to his Grace, who put some very perti- 
nent questions regarding the construction aud excellence of th 

plugs. Piping, 100 yards in length, was then attached to three fire 
plugs, and the water turned on—each cf the three discharge pi : 
throwing a powerful stream of water into the Green, a dictensa’ at 
100ft. The water was obtained from a 5-in. main; and, after two of 
the branches had been disconnected, the water was then let on from 
one plug, and discharged from two branches, from which jt was 
thrown fully 110ft. At the haf yearly meeting of the North 
British Railway Company the chairman (Mr. Hodgson, M P.) 
stated that the traffic continued to make progress. The deyelop. 
ment of the Border Union system had been retarded by the line A 
having been doub!ed throughout, but the works for that purpose 
were in rapid progress. ‘They had still to contend with some 
obstructions at the station at Carlisle, from the Opposition of the 
London and North-Western and other West Coast companies. They 
had, however, a bill in Parliament which would give them a 
separate and independent access to the Citadel Station at Carlisle 
and would thus obviate the exorbitant toll they had to pay, and 
avoid those detentions in the departures of their trains to Which 
they were at present subjected; and he expressed his thanks to the 
directors of the North-Eastern Company for the manner in which 
they had facilitated the obtaining of these accesses. Mr. Hodgson, as 
was to be expected, expressed warm approval of the Glasgow and 
North British Railway bill. The undertaking of the Maybole and 
German Railway is to be transferred to the Glasgow and South- 
Western Company. The terms of negociations entered into on the 
subject are that the Glasgow and South- Western Railway Company 
shall give the preference shareholde:s a guarantee of 4 per cent. on 
the amount of their stock; that they shall pay the ordinary share. 
holders in money £3 1's. per share; that they shall undertake the 
liability of the whole mortgages and floating debts of the company, 
the latter being estimated not to exceed £8,J00; and that they shall 
promote a bill in next session of Parliament at their own expense, 
to carry out the agreement, which is to take effect on the Ist 
August, 1865, if the Act is obtained next session. In the meantime, 
the Glasgow and South-Western Railway Company are to make 
the improvements on the line at an estimated cost of £1,500, on 
which they are to be allowed interest until the Act comes into 
operation. At the half yearly meeting of the Scottish Central 
Company, the chairman said in the revenue account there was a net 
increase during the half-year of £9,095, which was a matter for 
sincere congratulation. This was to some extent owing to the 
opening of the Perth and Inverness line having more fully developed 
the trattic of the Scottish Central, but it was mainly due to the 
company having acquired the Jundze and Perth line Mr. G, 
tvith, of Aberdeen, the newly appointed general manager cf the 
Ciyde Trust, has been formerly installed in otlice. The screw 
steamer Ayrshire Lass, for many years on the Girvan, Glasgow, 
and Ayr stations, has been bought by Prince Satsuma, of 
Japan, for 30,000 dols. Messrs. Scott and Co. launched 
on Friday a paddle steamer for the “ Nassau trade.” She was 
named the Ivanhoe. Her length is 210ft.; beam, 2vft.; and depth 
of hold, 12ft. She will be engined by the Greenock Foundry Com- 
pany.—The Peruvian has made a satisfactory trial trip, having “ ran 
the lights” iu 6) minutes. Messrs. Kirkpatrick, M‘intyre and Co., 
of Port Glasgow, have launched an iron paddle-steamer—length, 
231 ft; breadth, 26ft.; depth (moulded), 1!-75ft. She is to be engined 
by Messrs. Fawcett, Preston and Co., Liverpool, with two oscillating 
engines of the collective power of 180 horses, and is calculated to 
attain a high rate of speed. 





METAL MARKET. 


WE have had a dull market this past week for metals. 

taiLs.—Few orders in tie market. £7 Lvs, is the nearest quolation. 

Tin.—But little business doing. Banca is quoted at £116, and Fine 
Straits at £112; English Bar at £113, and Block at 112 pert n 

Tin PLatRs.—Duit of sae, with a downward tendency, several second. 
hana parce s pressing on the market. 

Coprsr.—A better inquiry; Manufactured £110, and Tile and Cake 
£103 per ton. 

Leap.—In good demand, with an upward tendency. 
Sort English, 

Spre.TeR.—Not any sales reported this week, It is quoted at £21 10:. 
per ton, 


£21 12s. 6d. for 


Moate Anp Co, 
65, Old Broad-street, London, E.C., March 31st, 1864. 


SCOTCH IRON MARKET REPORT. 


a. 

6 f.o.b Glasgow, 
6 0. 

j do, 

do. 

do. 


No. 1 Gartsherrie 
1 Coltness 
2 Calder .c co 
1 GB. f 
3 Da. .. oe 
DO. «0 « do. 


WARRANTS, s. d. 
Cash prompt .. 3 3 
i and | 1 mo. open oe 53 6 
"12m « ‘ 0 do. 
: oS ” ne 7 do. 
MANUFACTURED IRON. 
Jars,Govan .. £9 
+» Common os; 68 cf 
Drumpeiler, Common .. 
Do. Best co ee 
Cramond Scrap Bars delivered 
in London .. .. oo os 
Plates and sheets .. .«. 
Rails .. 
Pipes .. 
Chairs .. 


MM. Nos. 57 

8-5th No. —- 

25th ,, ‘ 
G.M 


12 10 0 less 2} per cent. 
1210 0 
g10 0 
5 lv 0 
410 0 
Guascow, 30th March, 1364. 
but few transactions tuok place 


oe. .- 


The pig iron market is very quiet, and 
during the week, The pric: 1s steady at 53s. cash. 

The demand for shipmeut is only moderate, aud for manu 
is dull. ; Z io ake 
The shipments last week were 15,039 tons, against 10,395 tons ad , 

corresponding week las: year. Suaw, THomrson, AND Moore. 


factured iron it 


PRICES CURRENT 
Pty 


OF TIMBER. 
1863. 

Per load— # asné 
Teak... .es-eeee edd 
Quebec, red pine .. 

yellow pine.. 4 
st. John, N.B.,yel. 
Quebec, oak, white 


SacunanwKeemecoeunnhse 
- 


013 
ll e33 
13 ls 
ible la 
9 vlv 
won 
lv ll 
” » 9 


w On 
9 


17 


hece 


Chrisuania, per © 
12f. ue aed 9 ( 21023 
im. «6+. yevew . 
Deck plank, Dnts 
per dit, 3m... 
Staves, per standard M a 
Quevec, pipe is 0 73 v 
punchon 18 0 20 


Swedish 
Masts, Queb, 

yLpine 5 9 

rivpine 0 0 
Lathwood, l'antz.fin 5 10 

St. Peters 8 0 ¢ 

Deals, per U., 12 t. by 3 by Yin. 
Quebec, wht. spruce 15 lv 18 10 
StJobn,whtspruce 14 0 15 10 


AAwewn 


ols 14 


19 10 


i6 10) | 


Baltic 
pipe 


1510 
lalv 
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EARIMBAULT. 


Tus invention of improved sewing machines is by William , to tighten the stitch, the end of the thread being passed over a 


Jackson, of 4, Spring-terrace, York-road, Lambeth. 
is for using one thread only, producing the chain-stitch. 

Fig. 1 represents a side view partly in section ; Fig. 2 is aview of 
the back end; Fig. 3 a view of the front or working end; Fig. 4 a 
horizontal section of the upper part and outline of the bed plate; 
Fig. 5 a side view of back of the working end; Fig. 6 shows the 
manner in which the thread is passed so as to be brought into the 
hook of the needle; and Fig. 7 an enlarged view of the needle bar, 
looper, or ‘‘ cast-off.” 

A is the main driving shaft turned by the hand wheel B, or in any 
otherjway. This shaft turns in bearings at M and N, and has fixed 
on it two cams and two tappits for giving motion to the several 
parts of the machine. C is a disc or face cam, having an eccentric 
recess a, a, (see Fig. 3,) for working the needle bar. D is a 
tappit for moving the material forward; E is a cam having an 
indented crooked groove onits outside for throwing the thread around 


This machine | roller w or through a hole at the front end of the machine, and also 


| 
| 


the needle ; and F is a tappit for lifting the propelling foot. {n front | 


of the cam C there is fixed an upright standard H, with a slot in its 


lower part to receive the pin of the needle bar. G is the needle bar | 


sliding up and down in holes at 6 and c, having a pin fixed in it at d, 
with a square part to work up down in the before-mentioned slot in 
H. The right-hand end of this pin has a roller on it for running in 
the groove of the face cam, the other end is furnished with a screw 


| of the conical piece or “cast-off,” the hook is protected so that the | 


nut for fixing it in the needle bar, and also for giving motion to | 


the looper bar I by forcing it up and down by the tappit piece J. 
This looper bar also slides up and down in holes at e and /f, and is 
kept in any position or prevented from falling by the friction of a 
piece of leather, or other suitable substance, put into the screw hole, 
and the pressure is regulated by the set screw g. At the top of the 
looper bar I there is a cranked aim with an upright conical piece i, 
having a hole through it to slide up and down outside the hooked 
needle, and is for the purpose of opening and preventing a loop, 


| fuel. 


when made, from being caught by the hook of the needle when it is | 


descending from the material with a succeeding loop. 

_ The thread is passed around the needle so as to enter the hook 
in the following manner :—The working parts of the machine being 
turned from the position shown by Fig. 1, one half a revolution, the 
lever K will be placed by its pin running in the crooked groove cam 
into the position shown by the dotted lines A, /, the sliding bar L 
will be pushed towards the left hand, and the thread arm O will have 
Carried the thread, by being passed through a hole in the lower end 
round in front of the needle shown by 1 and 2 in Fig. 6. The 
needle is denoted by 3, and the flat part of the arm O by 4. This 
circular motion of the thread arm is caused by the curved groove j in 
the sliding bar L being pushed sideways, in its forward and back- 
ward motion, by the pin n fixed in the frame. This pin may be fur- 
nished with a roller. The thread arm o remains stationary in the 
left-hand position until the needle has fully descended, after which 
it returns again to the right hand. 

‘The material is moved forward in the direction of the arrow P 
(Fig. 3) as follows :—The tappit D pushes the lever Q and crooked 
end S of the rocking shaft K, Figs. 4 and 5, in the direction of P, 
the end S forcing the bottom of the lifting foot 'T in the same direc- 
lon to the required distance for a stitch. The length of stitches is 
regulated by the set screw and stop nut U in the lever Q. The 
rocking shaft working on centres or bearings. ; The top end of the 
lifting foot is kept in the groove of the frame by the pin q (Fig. 3), 
and is pressed down upon the work by an elasticcompressed pillar V, 
Fig. 5, the ends of which are contained in the caps 7, the lower one 

ing screwed on the wire s, by which the downward pressure is 
ere the wire s slides up and down in a hole of the stud 2, 
= foot is pressed forward also in a contrary direction to P by this 
Ya pillar spring.’ The foot is lifted by the tappit F, forcing back 

he lever W, Figs. 1 and 2, which being united to the rocking shaft 
X, the outer end of the lever Y, Fig. 3, lifts the foot T by the small 
Pin t fixed in it, the rocking shaft working in bearings at u and v. 


he o i : : <x 
threed peration of the machine is as follows:—A supply of wax 


being wound on the reel Z, having the necessary tension | 


| rival systems, while wood is b 
between guns and plates rages wi 





| It is possible, however, that petro! 


through a hole in the end of the arm O, is placed under the foot T, 
with the material also under the foot (the needle being down in the 
position shown by Fig. 7), then on the main shaft being turned the 
needle is forced upwards through the material to its highest position, 
when the thread arm O carries the thread from right to left, and 
it enters the hook of the needle, At this moment the foot T is 
lifted by the lever Y, the needle is rtially drawn down, 
having the loop of thread in the hook, at which time the pressure 
of the foot is again resumed on it, and is ready to advance the 
material for another stitch. When the needle bar has descended so 
far that the pin d with its nut has come in contact with the lower 


part of the tappit piece J, the needle bar G and the looper I descend | appears actually to be satisfied. 


together, the loop of thread being then within the top of the conical 
piece i, Fig. 7, and having reached the lowest point, the needle bar 
ascends, leaving the looper bar and loop behind stationary. On the 
nut and pin coming in contact with the upper part of the tappit 
piece J, the needle bar and looper will ascend together, the conical 
end of the latter will occupy the inside of the loop before mentioned, 
and on the next loop being brought down by the hook into the top 


former loop canuot be caught by the hook, the needle drawing the 
loop tight at the completion of its descent. 


PETROLEUM AS FUEL. 
Tue Times has the following leader on the use of petroleum as 
The present price of petroleum is £20 a ton, and its heating 
ual weight of coal. Its commer- 





power is about twice that of an 
cial heating value, therefore, is e 
m may be greatly cheapened :— 
glts «ure pushing forward their 
ced against iron, and the battle 
out intermission, a new invention 
is creeping into notice which may} possibly supersede in importance 
every one of the topics introduced into Monday’s debate. It is not 
a new gun, nor a new projectile, nor a new species of vessel, nor a 
new description of armour, nor even a new locomotive power—it is 
simply a new kind of-fuel; but if.it should really be approved and 
established couformably with its pretensions, we may safely say that 
not only naval warfare, but navigation itself, will be completely re- 
volutionised, and that some (fortunate, or unfortunate, First Lord of | 
the Admiralty will come down to the House and announce the | 
“ reconstruction” of our navy once more. . The realisation of these | 
views may be distant enough at present, and, perhaps, very | 
uncertain altogether, but there is enough in the matter to make us | 


“While engineers and ship 


both inquisitive and vigilant. If the discovery is of any real value, 
we may as well for once keep abreast of our neighbours in turning 
it to account. t 
“Steam is now generated by the combustion of coal, and gene- 
rated effectively, but under condigions so onerous as to govern the 
whole form and dimensions of @ steamship. . The Great Eastern 
herself, that miracle of marine architecture, took her shape and size 
exclusively from the capacity required for her coal bunkers. The | 
— was,to build a steamer capable of runving at a stretch from 
Zngland to India, or, in other worgs, of carrying coal enough for a | 
voyage of thatlength. It turned out on computation that this con- 
dition could only be satisfied by a vessel of 22,000 tons, carrying 
10,000 tons weight of coal. The proportion of coal tonnage to 
aggregate tonnage is not quite so great in ordinary steamers, but it | 
is still very large indeed.. The Persia, of 3,500 tons, one of the | 
finest Atlantic packets afloat, gives 1,400 to her fuel; the Warrior, | 
our strongest ironclad, gives about 1,000 out of a gross tonnage of | 
6,000. Generally speaking, a war steamer cau carry coals for about | 
ten days’ steaming, but not more, That is the limit of a capacity 


attained at so great a sacrifice, and it has been urged as a reason for | hope, to our advantage. — i 
encumbering our steamers with the masts and hamper of sailing | making a new discovery without incurring a tresh expense. 
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al to that of coal at £10 per ton. | 
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ships. All such fittings detract from the speed and handiness of the 
vessel herself; but as she may any day, from the exhaustion of her 
fuel, be unable to steam and be compelled to sail, she must be fur- 
nished with those supplementary means of locomotion against emer- 
rency. 

"a Tt is obvious, then, that if a substitute could be found for this 
bulky and ponderous material, which would lie in a small compass 
and make less demand upon space and tonnage, the conditions of 
steam navigation would be entirely changed. It is this substitute 
which has now been indicated in the rock oil or earth oil, known 
by the name of petroleum, and it does happen, so far as we can 
judge, that petroleum is nearly as common a production of the 
earth as coal itself. This preliminary and indispensable condition 
Petroleum, if it answers the pur- 


| poses of coal, is plentiful enough to be used in its place. Whether 





such substitution will prove really practicable or not we cannot 
venture to foretell, but we can state what has been done towards 
the verification of the theory. The Americans appointed a 
Commission to investigate the subject, and on this Commis- 
sion was placed the chief engineer of the United States’ 
Navy. In due time the Commissioners reported, and they 
said that petroleum was beyond doubt more than twice as 
powerful as anthracite coal in the production of steam, and that steam 
could, by the use of this fuel, be produced in less than half the usual 
time. This much they do say, but they say no more. How it is to 
be applied to the boilers, whether in small burners, or in some more 
special form imparted to it for the purpose, we do not learn, though 
we are told that an American firm has patented a process for the 
adaptation of the material to the use, and that the patent article 
was the article to which the inquiry was directed. Practically, 
however, after recording the great evaporative powers of the fuel, 
the Commissioners recommend that the very necessary information 
still desirable should be obtained by actual experiment. There is 
one point, indeed, to which we need scarcely allude. Petroleum is 
a substance so alarmingly liable to almost spontaneous combustion 
as to be even more dangerous than gunpowder itself. The Metro- 
politan Board of Works regulates its storage in this city, and 
Parliament has enacted that a licence must be obtained before any 
greater quantity than forty gallons can be kept within fifty yards of 
an inhabited house. This is certainly not a pleasant cargo for an 
ocean steamer. 

“ However, leaving this very critical question to be elucidated by 
the American experiment, let us glance at the results which would 
follow if this not quite improbable oo should be actually 
established. In the first place, at least two-thirds of the space now 
required for fuel might be saved in the designs for a steamship, or, 
if the ship were built upon the old scale, she might keep the sea at 
least three times as long as before. We may conclude, too, that the 
little army of stokers and firemen now maintained for the service 
of an engine-room might be materially reduced; and as these 
savings would determine the model of the vessel a new and im- 
proved steamship would at once compel a fresh fleet. Dispense 
with coal bunkers, and you may revolutionise the form of a steamer. 
Here is change enough, in all conscience; but there is a great deal 
more to come. Steam on this principle could be applied to the 
longest lines of ocean navigation, for steam-packets would be inde- 
peudent of coal depots. Nor would the revolution be less on land, 
for this substitution of oil for coal would relieve our fuel from a 
most devouring consumption, and enable us to economise that pre- 
cious article, the exhaustion of which has recently been foreshadowed. 

“That all these speculations are stil! obscure and uncertain we 
readily admit, but the importance of the possible result is so great 
that it deserves immediate consideration. ‘There really is a revolu- 
tion in prospect—a revolution which would affect private establish- 
ments as closely as royal doekyards, and set Mr. Laird as well as 
Mr. Reed on new designs. The navy estimates of another year 


might be modified in fifty particulars, and everywhere, we may 


This time, at any rate, we should be 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, March 4, 1864. 
Sir Henry Houianp, Bart., M.D., D.C.L., F.R.8., Vice-President, 
in the Chair. 
ON THE DISCRIMINATION OF ORGANIC BODIES BY THEIR 
OPTICAL PROPERTIES. 
3y Professor G. G. Stokes, M.A., D.C.L., Sec. B.S. 
Tue chemist who deals with the chemistry of inorganic substances 
has ordinarily under his hands bodies endowed with very definite 
reactions, and possessing great stability, so as to permit of the 


employment of energetic reagents. Accordingly he may afford to | 
dispense with the aids supplied by the optical properties of bodies, | 


thovgh even to him they might be of material assistance. The 
properties alluded to are such as can be applied to the scrutiny of 
organic substances; and therefore the examination of the bright 
lines in flames and incandescent vapours is not considered. This 
application of optical observation, though not new in principle (for 
it was clearly enunciated by Mr. Fox Talbot more than thirty years 
ago), was hardly followed out in relation to chemistry, and remained 
almost unknown to chemists until the publication of the researches 
of Professors Bunsen and Kirchhoff, in consequence of which it 
has now become universal. 

But while the chemist, who attends to inorganic compounds, may 
covtine himself without much loss to the generally recognised modes 
of research, it is to his cost that the organic chemist, especially one 


who occupies himself with proximate analysis, neglects the immense | 


assistance which in many cases would be afforded him by optical 
examination of the substances under his hands, It is true that the 
metbod is of limited application, for a great number of substances 
possess no marked optical characters; but when such substances do 
present themselves, their optical characters afford facilities for their 
chemical study, of which chemistsgenerally have at present but little 
conception. 

‘'wo distinct objects may be had in view in seeking for such in- 
formation as optics can supply relative to the characters of a 
chemical substance. Among the vast number of substances which 
chemists have now succeeded in isolating or preparing and which 
in many cases have been but little studied, it often becomes a ques- 
tion whether two subs ances, obtained in different ways, are or are 
not identical. In suci cases an optical comparison of the bodies 
will either add to the cvidence of their identity, the force of the 
additional evidence b ing greater or less according as their optical 
characters are more, less marked, or will establish a difference 
between substances which might otherwise erroneously have been 
supposed to be identical. 

The second object is that of enabling us to follow a particular sub- 
stance through mixtures containing it, and thereby to determine its 
principal reactions before it has been isulated, or even when there is 
small hope of being able to isolate it; and to demonstrate the 
existence of a common proximate element in mixtures obtained 
from two different sources. Under this head should be classed the 
detection of mixtures in what were supposed to be solutions of 
single substances.* 

Setting aside the labour of quantitative determinations carried out 
by well-recognised methods, the second object is that the attainment 
of which is by far the more difficult. 1t involves the methods of 
examination req aired for the first object, and more besides ; and it 
is that which is chiefly kept in view in the present discourse. 

‘The optical properties of bodies, properly speaking, include every 
relation of the bodies to light, but it is by no means every such 
relation that is available for the object in view. Refractive 
power, for instance, though constituting, like specific gravity, &c., 
one of the characters of any particular pure substance, is useless 
for the purpose of following a substance in a mixture containing 
it. The same may be said of dispersive power. The properties 
which are of most use for our aint are, first absorption, and 
secondly fluorescence. 

Colour has long been employed as a distinctive character of 
bodies : as for example, we say that the salts of oxide of copper 
are mostly blue. The colour, however, of a body gives but very 
imperfect information respecting that property on which the colour 
depends ; for the same tint may be made up in an infinite number of 
ways from the constitutents of white light. In order to observe 
what it is that the body does to each constituent, we must examine 
itin a pure spectrum. [The formation of a pure spectrum was 
then explained, and such a spectrum was formed on a screen by the 
aid of the electric light. On holding a cell containing a salt of 
copper in front of the screen, and moving it from the red to the 
violet, it was shown to cast a shadow in the red as if the fluid had 
been ink, while in the blue rays it might have been supposed to 
have been water. Chromate of potash similarly treated gave the 
reverse effect, being transparent in the red and opaque in the blue. 
Of course the transition from transparency to opacity was notabrupt; 
and for intermediate colours the fluids caused a partial darkening. 
Indeed, to speak with mathematical rigour, the darkening is not 
absolute even when it appears the greatest: but the light let through 
is so feeble that it eludes our senses. In this way the behaviour 
of the substance may be examined with reference to the various 


kinds of light one after another; but in order to see at one glance | 


its behaviour with respect to all kinds, it is merely requisite to 
hold the body so as to intercept the whole beam which forms 
- ‘eee to place it, for instance, immediately in front of the 
shit 

‘To judge from the two examples just given, it might be supposed 
that the observation of the colour would give almost as much infor- 
mation as analysis by the prism. ‘To show how far this is from 


being the case, two fluids very similar in colour, port-wine anda solu- | 


tion of blood, were next examined. he former merely caused a 
general absorption of the more refrangible rays ; the latter exhibited 
two well-marked dark bands in the yellow and green. These bands, 
first noticed by Hoppe, are eminently characteristic of blood, and 
afford a good example of the facilities which optical examination 
affords for following a substance which possesses distinctive 
characters of this nature. On adding to a solution of blood a 
particular salt of copper (any ordinary copper salt, with the addition 
of a tartrate to prevent precipitation, and then carbonate of soda), a 
fluid was obtained utterly unlike blood in colour, but showing the 
characteristic bands of blood, while at the same time a good deal of 
red was absorbed, as it would have been by the copyer salt alone. 
On adding, on the other hand, acetic acid to a solution of blood, the 


colour was merely changed to a browner red, without any precipi- | 


tate being produced. Nevertheless, in the spectrum of this fluid 
the bands of blood had wholly vanished, while another set of bands 
less intense, but still very characteristic, made their appearance. 
This alone, however, does not decide whether the colouring matter 
is decomposed or not by the acid; for as blood is an alkaline fluid, 
the change might be supposed to be merely analogous to the redden- 
ing of litmus. ‘To decide the question, we must examine the 
spectrum when the fluid is again rendered alkaline, suppose by 
ammonia, which does not affect the absorption bands of blood. 
The direct addition of ammonia to the acid mixture canses a dense 
precipitate, which contains the colouring matter, which may, how- 
ever be separated by the use merely of acetic acid and ether, of 
which the former was already used, and the latter does not affect 
the colouring matter of blood. This solution gives the same cha- 
racteristic spectrum as blood to which acetic acid has been ‘added ; 
but now there is no difliculty in obtaining the colouring matter 
in an ammoniacal solution. In the spectrum of this solution, the 
sharp absorption bands of blood do not appear, but instead thereof 
there is a single band a little nearer to the red, and comparatively 
vague [this was shown on a screen}. This difference of spectra 
decides the question, and proves that hwmatin (the colouring 
matter prepared by acid Xc.) is, as Hoppe stated, a product of 
decomposition. 

* The detection of mixtures by the microscopic examination of inter- 
Mingle d crystals properly belongs to the first head, the question which the 
observer proposes to himselt being, in fact, whether the pure substances 
forming the iucividual crystals are or are not identical. 





The spectrum of blood may be turned to account still further in 
relation to the chemical nature of that substance. The colouring 
matter contains, as is well known, a large quantity of iron; and it 
might be supposed that the colour was due to some salt of iron, 
more especially as some salts of peroxide of iron, sulphocyanide for 
instance, have a blood-red colour. But there is found a strong 
general resemblance between salts of the same metallic oxide as 
regards the character of their absorption. Thus the salts of sesqui- 
oxide of uranium show a remarkable system of bands of absorption 
in the more refrangible part of the spectrum. The number and 
position of the bands differ a little from one salt to another; but 
there is the strongest family likeness between the different salts. 
Salts of sesquioxide of iron, in a similar manner, have a family 
likeness in the vagueness of the absorption, which creeps on from 
| one part of the spectrum to another without presenting any rapid 
| transitions from comparative transparency to opacity, and the con- 
| verse. [The spectrum of sulphocyanide of peroxide of iron was 
| shown for the sake of coutrasting with blood]. Hence the apvear- 
| ance of such a peculiar system of bands of absorption in blood 
| would negative the supposition that its colour is due toa salt of 
| iron as such, even had we no other means of deciding. The assem- 
| blage of the facts with which we are acquainted seems to show 
| that the colouring matter is some complex compound of the five 
| elements, oxygen, hydrogen, carbon, nitrogen, and iron, which 

under the action of acids and otherwise, splits into hematin and 
| globulin. 

This example was dwelt on, not for its own sake, but because 
general methods are most readily apprehended in their application to 
particular examples. To show one example of the discrimination 
which may be effected by the prism, the spectra were exhibited of 
the two kinds of red glass which (not to mention certain inferior 
kinds) are in common use, and which are coloured, one by gold, 
and the other by suboxide of copper. Both kinds exhibit a single 
band of absorption near the yellow or green ; but the band of the 
gold glass is situated very sensibly nearer to the blue end of the 
spectrum than that of the copper glass. 

In the experiments actually shown a battery of fifty cells and 
complex apparatus were employed, involving much trouble and ex- 
pense. But this was only required for projecting the spectra on a 
screen, so as to be visible to a whole audience. To see them, no- 
thing mure is required than to place the fluid to be examined (con- 
tained, suppose) in a test tube, behind a slit, and to view it through 
a small prism applied to the naked eye, different strengths of solu- 
tion being tried in succession. In this way the bands may be seen 
by anyone in far greater perfection than when, for the purpose of a 
lecture, they are thrown on a screen. 

In order to be able to examine the peculiarities which a substance 
may possess in the mode in which it absorbs light, it is not essential 
that the substance should be in solution, and viewed by transmia- 
sion. Thus, for example, when a pure spectrum is thrown on a sheet 
of paper painted with blood, the same bands are seen in the yellow 
and green region as when the light is transmitted through a solu- 
tion of blood and the spectrum thrown on a white screen. This in- 
dicates that the colour of such a paper is, in fact, due to absorption, 
although the paper is viewed by reflected light. Indeed, by far the 
greater number of coloured objects which are presented to us, such 
as green leaves, flowers, dyed cloths, though ordinarily seen by 
reflection, owe their colour to absorption. The light by which they 
are seen is, it is true, reflected, but it is not in reflection that the pre- 
ferential selection of certain kinds of raysis made which causes the 
objects to appear coloured. Take, for example, red cloth. A small 
portion of the incident light is reflected at the outer surfaces of the 
fibres, and this portion, if it could be observed alone, would be 
found to be colourless, The greater part of the light penetrates 
into the fibres, when it immediately begins to suffer absorption on 
the part of the colouring matter. On arriving at the second surface 
of the fibre, a portion is reflected, and a portion passes on, to be after- 
wards reflected from, or absorbed by, fibres lying more deeply. At 
each reflection the various kinds of light are reflected in as nearly as 
possible the same proportion; but in passing across the fibres, in 
going and returning, they suffer very unequal absorption on the 
part of the colouring matter, so that in the aggregate of the light 
perceived the different components of white light are present in 
proportions widely different from those they bear to each other in 
white light itself, and the result is a vivid colouring. 

There are, however, cases in which the different components of 
white light are reflected with different degrees of intensity, and the 
light becomes coloured by regular reflection. Gold and copper may 
be referred to as examples. In ordinary language we speak of 
a soldier’s coat as red, and gold as yellow. But these colours belong 
to the substances in two totally different senses. In the former 
case the colouring is due to absorption, in the latter case to reflec- 
tion. In the same sense physically speaking, in which a soldier’s 
coat is red, gold is not yellow, but blue or green. Such is, in fact, 
the colour of gold by transmission, and therefore as the result of 
absorption, as is seen in the case of gold leaf, which transmits a 
| blueish green light, or of a weak solution of chloride of gold after 
the addition of protosulphate of iron, when the precipitated metallic 
gold remains in suspension of a finely-divided state, and causes the 
| mixture to have a blue appearance when seen by transmitted light. 
In this case we see that while the substance copiously reflects and 
| intensely absorbs rays of all kinds, it more copiously reflects the 
| less refrangible rays, with respect to which it is more intensely 
| Opaque. 
| All metals are, however, highly opaque with regard to rays of all 
| colours. But certain non-metallic substances present themselves 
| which are at the same time intensely opaque with regard to one part 
| of the spectrum, and only moderately opaque, or even pretty traus- 
parent, with regard to another part. Carthamime, murexide, platino- 
cyanide, of magnesium, may be mentioned as examples. Such sub- 
stances reflect copiously, like a metal, those rays with respect to 
which they are intensely opaque, but more feebly, like a vitreous 
substance, those rays for which they are tolerably transparent. 
Hence, when white light is incident upon them the regularly- 
reflected light is coloured, often vividly, those colours preponderat- 
ing which the substance is capable of absorbing with intense avidity. 
| But perhaps the most remarkable example known of the convection 
between intense absorption and copious reflection occurs in the case 
of crystals of permanganate of potash. These crystals have a 
metallic appearance, and reflect a greenish light. They are too dark 
to allow the transmitted light to be examined; and even when they 
are pulverised, the fine purple powder they yield is too dark for con- 
| venient analysis of the transmitted light. But the splendid purple 
|} solution which they yield may be diluted at pleasure, and the 
| analysis of the light transmitted by it presents no difficulty. The 

solution absorbs principally the green part of the spectrum; and 

when it is not too strong, or used in too great thickness, five bands 
| of absorption, indicating minima of trausparency, make their ap- 

pearance [these were shown on a screen}. Now, when the green 

light reflected from the crystals is analysed by a prism, there are 
| observed bright bands, indicating maxima of reflecting power, 

corresponding in position to tbe dark bands in the light transmitted 
by the solution. ‘The fifth bright band, indeed, can hardly, if at all, 
be made out, but the corresponding dark baud is both less strong 
than the others and occurs in a fainter part of the spectrum. When 
the light is reflected at a suitable angle, and is analysed both by a 
Nicol’s prism, placed with its principal section in the plane of 
incidence, aud by an ordinary prism, the whole spectrum is reduced 
to the bands just mentioned. ‘Lhe Nicol’s prism would under these 
circumstances extinguish the light reflected from a vitreous sub- 
stance, aod transmit a large part of the light reflected from a metal. 
Hence we see that as the refrangibility of the light gradually 
increases, the substance changes repeatedly as regards the character 
of its reflecting power, from vitreous to metallic and back again, 
as the solution (and therefore it may be presumed the substance 
itself) changes from moderately to intensely opaque, and con 
versely, 

These considerations leave little doubt as to the chemical state of 
the copper present in a certain glass which was exhibited. This 














| glass was coloured only in a very thin stratum on one face. By 





transmission it cut off a great deal of light, and was blueish, B 
reflection, especially when the colourless face was next the eve. 7 
showed a reddish light visible in all directions, and having the a : 
rance of coming from a fine pricipitate, though it was not resolved 

y the microscope, at least with the power tried. It evidently came 
from a failure in an attempt to make one of the ordinary red glasses 
coloured by suboxide of copper, and the only question was as to the 
state in which the copper was present. It could not be oxide, for 
the quantity was too small to account for the blueness, and in ‘fact 
the glass became sensibly colourless in the outer flame of a blowpi 
Analysis of the transmitted light by the prism showed a small ina 
of absorption in the place of the band seen in those copper-red 
glasses which are not too deep, and therefore a small portion of 
copper was present in the state of suboxide, ie., a silicate of that base 
The rest was doubtless present as metallic copper, arising from 
over-reduction in the manufacture, and accordingly the blue colour 
which would have been purer if the suboxide had been away, 
indicates the true colour of copper by trausmitted light, quite in con, 
formity with what we have seen in the case of gold. Hence, in 
both metals alike, the absorbing and the reflecting powers are, on the 
whole, greater for the less than for the more refrangible colours, the 
law of variation with refrangibility being of course somewhat 
different in the two cases. 

Time would not permit of more than a very brief reference to the 
second property to which the speaker had referred as useful in tracin g 
substances in impure solutions—that of fluorescence. The pheno- 
menon of fluorescence consists iu this, that certain substances, when 
placed in rays of one refrangibility, emit during the time of expo- 
sure compound light of lower refrangibility. When a pure fluores- 
cent substance (as distinguished from a mixture) is examined in 
pure spectrum, it is found that on passing from the extreme red to 
the violet and beyond, the fluor com at a certain point 
of the spectrum, varying from one substance to another, and con- 
tinues from thence onwards, more or less strongly in one part or 
another according to the particular substance. The colour of the 
fluorescent light is found to be nearly constant throughout the 
spectrum. Hence, when in a solution presented to us, and ex- 
amined in a pure spectrum, we notice the fluorescence taking, as it 
were, a fresh start, with a different colour, we may be pretty sure 
that we have to deal with a mixture of two fluorescent substances. 

It might be inferred @ priori, that fluorescence at avy particular 
part of the spectrum would necessarily be accompanied by absorp- 
tion, since otherwise there would be a creation of vis vwa; and 
experience shows that rapid absorption (such as corresponds to a 
well-marked minimum of transparency indicated by a determinate 
band of absorption in the transmitted iight) is accompanied by 
copious fluorescence. But experience has hitherto also shown, what 
could not have been predicted, and may not be universally true,* 
that conversely, absorption is accompanied, in the case of a fluores- 
cent substance, by fluorescence. 

From what precedes it follows that the colour of the fluorescent 
light of a solution, even when the incident light is white, or merely 
sifted by absorption, may be a useful character. To illustrate this, 
the electric light, after transmission through a deep-blue glass, was 
thrown on solu ions in weak ammonia of two crystallised substances, 
wsculin and fraxin, obtained from the bark of the horse-chesnut, and 
of which the latter occurs also in the bark of the ash, in which, 
indeed, it was first discovered. Both solutions exhibited a lively 
fluorescence ; but the colour was different, being blue in the case of 
esculin, and bluish-green in the case of fraxin. A purified solution 
obtained from the bark exhibits a fluorescence of an intermediate 
colour, which would suffice to show that ssculin would not alone 
account for the fluorescence of the solution of the bark. 

When a substance possesses well-marked optical properties, it is 
in general nearly as easy to follow it ix a mixture as in a pure 
solution. But if the problem which the observer proposes to him- 
self be:—Given a solution of unknown substances which presents 
well-marked characters with reference to different parts of the 
spectrum, to determine what portion of these characters belongs to 
one substance, and what portion to another, it presents much greater 
difficulties. It was with reference to this subject that the second of 
the objects mentioned at the beginning of the discourse had been 
spoken of as that the attainment of which was by far the more difli- 
cult. ‘Tho problem can, in general, be solved only by combining 
processes of chemical separation, especially fractional separation, 
With optical observation. When a solution has thus been sufficiently 
tested, those characters which are found always to accompany one 
another, in, as nearly as can be judged, a constant proportion, may, 
with the highest probability, be regarded as belonging to one and 
the same substance. But while a combination of chemistry and 
optics is in general required, important information may sometimes 
be obtained from optics alone. ‘This is especially the case when one 
at least of the substances present is at the same time fluorescent and 
peculiar in its mode of absorption. 

To illustrate this the case of chlorophyll was referred to. An 
eminent French chemist, M. Fremy, proposed to himself to examine 
whether the green colour were due to a single substance, or to a 
mixture of a yellow and a blue substance. By the use of 
merely neutral bodies, he succeeded in separating chlorophyll into a 
yellow substance, and another which was green, but inclining a 
little to blue; but he could not in this way get further in the 
direction of blue. He conceived, however, that he had attained 
his object by disolving chlorophyll in a mechanical mixture of 
ether and hydrochloric acid, the acid on separation showing a fine 
blue colour, while the ether was yellow. Now solutions of clorophyll 
in neutral solvents, such as alcohol, ether, &c., show a lively fluores- 
cence of a blood-red colour; and when the solution is examined 
in a pure spectrum, the red fluorescence, very copious in parts 
of the red, comparatively feeble in most of the green, Is found to 
be very lively again in the blue and violet. Now a substance of a 
pure yellow colour, and exercising its absorption therefore, as such 
substances do, on the more refrangible rays, would not show a 
pure red fluorescence. Either it would be non-fluorescent, or the 
fluorescence of its solution would contain (as experience shows) rays 
of refrangibilities reaching, or nearly so, to the part of the spectrum 
at which the fluorescence, and therefore the absorption, commences ; 
and therefore the fluorescent light could not be pure red, as that of 
chlorophyll is found to be even in the blue and violet. The yellow 
substance separated by M. Fremy, by the aid of neutral reagents, 15, 
in fact, non-fluorescent. Hence the powerful red fluorescence in the 
blue and violet can only be attributed to the substance exercising the 
well-known powerful absorption in the red, which substance ag 
therefore, powerfully absorb the blue and violet. We can aflirm, 
therefore, @ priori, that if this substance were isolated it would not 
be blue, but only a somewhat bluer green. The blue solution ob- 
tained by M. Fremy, owes, in fact, its colour to a product of decom- 
position, which, when dissolved in neutral solvents, is not blue at 
all, but of a nearly neutral tint, showing, however, in its spectrum, 
extremely sharp bands of absorption. 





* Fluorescent substance-, like others, doubtless absorb the invisible he a 
rays lying beyond the extreme red in a manner varying from one oe 
to another. Hence, if we include such rays in the incident spectt ull, we 
have an example ot absorption not accompanied by fluorescence. But th 
invisible heat-rays differ from those of the visible spectrum (as there e 
every reason to believe) only in the way that the visible rays of one pare ea 
che Spectrum differ from those of another, that is, by wave leusth, Ant 
consequently by refrangibility, which depends on wave length. Hence ‘ble 
not improbable that substances may be discovered which absorb —— Rom 6 
rays in some parts of the spectram less refrangible than that at which “ 
tluore ¢ ; and mixtures possessing this property may nd 
made at pleasure. Nevertheless, the speaker has not yet met with a pu 
fluorescent substance which exhibits this phenomenon. 
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Roya Mam Sreampacket Company.—The directors have ~ 
solved, on the occasion of the renewal of their West India an 
Brazil contracts, to grant a bonus of 10 per cent. on the pay of 4 
commanders, officers, surgeons, pursers, and engineers, and also a 
the officials on shore holding appoiutments from the directors, in 
recognition of their faithful services. 
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ON THE USE OF THE CORNISH PUMPING ENGINE. 
By A. Fraser. 


From the earliest period of the world’s history the raising of 
water from a low to a higher level, by some mechanical contrivance 
for the saving of labour, has exercised the ingenuity of mankind ; 
and the works of irrigation carried out from time immemorial in 
China and other parts of the East have brought into use many very 
ingenious machines. But the application of steam for this purpose, 
it need hardly be said, has thrown their performance into the shade, 
and they are now considered little better than toys. It is a re- 
markable fact that the men who were the first to perceive the won- 
derful advantages that would accrue from the use of steam appear to 
have first turned their attention to the raising of water by its means, 
aud the earliest forms of steam engines were pumping engines, as 
early as the year 1663. The Marquis of Worcester, in bis “ Century 
of Inventions,” describes what he calls a “ Fire Water Work,” 
which is evidently the most simple form of single-acting engine, in 
which the pressure of the steam was applied directly to the water, 
without the intervention of piston, cylinder, or pumpwork. The 
marquis appears to have obtained an Act of Parliament, or patent, 
for the protection of his invention, under the name of a Water 
Commanding Engine; but as the duty performed by it was only 
the 200th part of that of a steam engine of the present day, it pro- 
bably did not come into very general use. But to the Marquis of 
Worcester must be ascribed the first invention and trial of a practical 
mode of applying steam as a prime mover, and of applying it to 
one of those great purposes for which it has been so useful to 
society. 

Several other early inventors and improvers of the steam engine 
appear to have considered it exclusively as a means of raising water, 
as Sir Samuel Morland, in 1683, Dr. Papin, in 1695, Thomas Savery, 
in 1628—who published a description of his invention in a pamphlet 
called the “Muiners’ Friend,” and exhibited a model of it before the 
Royal Society in 1699. Several engines for raising water appear to 
have been erected on Savery’s plan, and to have succeeded tolerably 
well where the lift was not more than 40ft., but as the principle con- 
sisted of a vessel alternately filled with steam and cooled by a jet of 





cold water, the effect produced was very small compared with the 
fuel consumed. 

But the immense expense incurred in raising water from mines so 
embarrassed their proprietors, that most powerful incentives existed | 
at that period to engage further researches on the subject, and to 
this stimulus we are indebted for another construction of the steam 
engine by Thomas Newcomen, a smith of Dartmouth, who took out 
a patent in 1705 for a form of engine which was, in fact, the rudi- 
ment and first conception of the present single-acting engine. It 
consisted of a piston in a cylinder, the top of which was open to the 
atmosphere, steam being admitted under the piston to force it to the 
top of the cylinder. Cold water was next introduced, which cooled 
the cylinder and condensed the steam, causing a vacuum, the pres- 
sure of the atmosphere bringing the piston to the bottom of the 
cylinder. 

“It was while attending one of Newcomen’s engines that the boy, 
Humphrey Potter, who preferred playing with his companions to the 
monotonous labour of opening and shutting the various cocks, con- 
trived, by attaching strings and catches to the working beam, to 
make the engine self-acting, after which more permanent arrange- 
ments were made for this purpose. 

In 1775 John Smeaton designed a pumping engine, the cylinder 
of which was 72in. in diameter, and the stroke 9ft., and introduced 
several improvements, but so imperfect was the state of mechanical 
science in his day that he actually designed an engine to be erected 
at Long Benton to raise water for turning a water-wheel to draw 
coals from a pit. 

Hitherto the only form in which the pumping engine had been 
employed was the atmospheric, with an open-topped cylinder, and it 
was not till 1780 that James Watt, by his striking improvements, 
brought the machine to something like perfection, and caused its in- 
troduction to any extent. He provided the cylinder with a cover, 
contrived the separate condenser and air pump,and worked the steam 
expansively toacertainextext. This principle wasadopted inan engine 
erected by Watt at the Shadwell Waterworks. In 1781 Jonathan 
Hornblower patented a double cylinder engine, in which the steam 
was used in a small cylinder at a high pressure, and expanded in a 
large cylinder. ‘This is a form of engine in very extensive use at 
the present day ; but the greater amount of surface, causing friction 
and condensation, diminished to a great extent the apparent advan- 
tages of this mode of working, and induced a preference for the 
single cylinder engine, with its greater simplicity and freedom from 
complication. It may be observed that the first form of double-beat 
valve was introduced by Hornblower. 

In 1802 Messrs. Trevithick and Vivian began to make use of 
steam at a high pressure; and in 1804, on the expiration of Horn- 
hlower’s patent, Arthur Woolf improved upon his ideas, and pro- 
duced the well-known Woolf's engine, with two cylinders for using 
high-pressure steam expansively. With these engines a duty of fifty 
million pounds raised 1ft. high by the consumption of 1 cwt. of 
fuel, was obtained. After this Samuel Grose, a pupil of Mr. Woolf, 
turned hisattention to theimprovement of the steam valves, and by a 
proper arrangement of their areas obtained a duty of eighty-four 
nillions, with an engine erected at Wheal Towan Mine, in Cornwall, 
as reported by Messrs. Lean. In this engine only one cylinder was 
employed. 

After this time Woolf’s engines appear to have gone out of use; 
and the next alteration in the form of the engine was made by Mr. 
Sims, of Redruth, who patented a combined engive with the small 
cylinder placed over the large one; the steam being introduced over 
the small piston and expanded under the large one; but as the space 
between the two pistons was always exposed to the temperature of 
the condenser great loss of heat was the result, and, at the 
present time, most of these engines that were made have been 
abandoned. 

The constantly increasing demand for engine power for raising 
water renders the question of the description of engine to be em- 
ployed one of the greatest importance; and there are many 
circumstances to be taken into consideration in determining whether 
to make use of a rotary or reciprocating engine. 

In some cases it may be desirable to economise the first outlay 
rather than the future working expenses, and in others there may 
be sufficient capital available to warrant the employment of ma- 
chinery which, though costly in the first instance, may enable the 
Owners to carry out their operations at the lowest possible expense 
for years to come, without any material repairs or alterations. 

Double-acting rotating epgines may be classed under the first 
head, and single-acting Cornish engines under the second. The 
advocates for double-acting engines, working a fly-wheel, are in the 
habit of ascribing to them, in addition to their original low cost in 
Comparison with Cornish engines, several advantages—as economy 
in fuel, safety in working, and a freedom from breakage in the mains 
and pipes, in consequence of the flow of water being maintained in 
&constant stream, instead of being propelled by strokes or jerks; 
and asserting that the single-acting engine labours under the disad- 
vantages of a fixed load to lift at all times, although the height to 
which the water is to be raised constantly varies ; a propensity to 
burst the pipes connected with it from the intermittent nature of its 
action; a danger of breakage to its own parts, from the use of high- 
Pressure steam on the one hand, and the heavy weight to be lifted 
on the other ; and increased cost of attendance, from the extreme 
ante and vigilance required for the avoidance of accidents. It re- 
mains to be seen how these assertions are borne out by facts. 
fora introduction of the single-acting Cornish engine in its present 
keine Me pumping purposes, to London, dates from the year 1837, 

en Mr. Wickstead purchased an 80-in. cylinder engine in Corn- 





Wee made by Harvey and Co., and re-erected it at the ast London 
aterworks, where it is working at the present time; but it is well ; 


known to have been used for many years in the county of Cornwall 
for pumping water out of mines, the arrangement being as follows :— 
The engine was fixed so that the outer end of the beam hangs over 
the shaft of the mine, and is attached to the pump-rods. These 
pump-rods, being of enormous weight, are lifted by the engine, and 
the pumps being at various distances down the shaft, the weight of 
the rods descending forces the water up a rising pipe to the surface. 
The duty performed by these engines has been stated at from one 
hundred to one hundred and ten millions of pounds weight lifted 
one foot high with 1 ewt. of coal; but from the pumpwork being, 
in most cases, so far underground, there is no doubt that facilities 
were given in many instances for letting in air into the pumps, and 
so arriving at a falladious result. This large duty has, however, of 
late years been much reduced, and various causes have been assigned 
for this apparent falling off—such as the greater depth now attained 
in mining operations, the modern practice of sinking shafts at an 
angle instead of perpendicular so causing increased friction, the 
diminishing interest felt in the subject by the owners of nines, ec. ; 
but the most probable cause for the seeming reduction in the rate of 
duty is the use of inferior coal, which is found to be more econo- 
mical in proportion than fuel of the best quality, of course where 
the boilers and grate surface are adapted for the purpose of slow 
combustion. This fact has been proved by experiment at the water- 
works at Kew Bridge, where a 90-in. cylinder Cornish engine was 
lately worked for several days from five boilers, burning the best 
coal that could be procured, costing about 25s. per ton, when the 
duty performed was ascertained to be one hundred and five millions, 
the average duty with small coal, costing 10s. 9d. per ton (which is 
the fuel in ordinary use), being sixty-two to sixty-five millions. 

Setting aside the Cornish engine as employed in mining opera- 
tions, and confining our remarks to the engine as used for the pur- 

ose of supplying water to towns and cities, it may be as well to 
imit our attention to the Cornish engine as we find it employed in 
the various establishinents of the London water companies, where 
operations are conducted on the most extensive scale and every- 
thing has been done to bring the pumping engine to perfection. 

The London water companies have a very large capital embarked, 
and having a constantly increasing quantity of water to raise, in 
some cases three or four times over, it has become with them a very 
serious consideration to secure a description of engine that will lift 
the greatest quantity of water with the smallest consumption of 
fuel and the smallest number of attendants, and, in addition to this, 
will meet the increasing demand for water without alterations or 


| additions, or much increased working expenses. All these condi- 


tions are fulfilled in the Cornish engine to a greater extent than in 
the rotary engine. 

The thorough-bred Cornish engine comprises a cylinder very 
strongly bolted down toa massive stone or granite loading, the piston 
rod being attached by the usual paneled motion to the inner end of 
the beam, to the outer end of which the pump-work is fixed in a 
similar manner. ‘The cylinder is invariably surrounded by a cast 
iron jacket, into which steam is introduced from the boilers at the 
top, a drain pipe being provided at the bottom to take the condensed 
water into the boilers again. By this arrangement the temperature 
of the steam is kept up at the moment of its introduction into the 
cylinder to the same point as in the boilers, and this is so important 
as far to exceed the small loss of heat occasioned by the condensa- 
tion of the steam in the jacket, which becomes in fact a super- 
heater. The stuffing-box of the piston rod contains a lantern brass, 
a contrivance by which steam is introduced from the boilers by a 
pipe into the middle of the packing, so that it is impossible for air to 
be drawn into the cylinder in the event of the packing of the piston 
rod leaking. There are four valves in connection with the cylinder 
all of which are on the double-beat principle, and are made of gun 
metal. The first valve is on the steampipe, and is worked by hand. 
This is called the governor, and regulates the quantity of steam to 
be admitted to the cylinder. The second is the top steam valve 
This is worked by the engine, and is opened by the operation of a 
cataract, the adjustment of which is under the control of the engi- 
neer, and is shut by a slide fixed to the plug-rod, the slide, being mo- 
vable, regulating the point of the stroke at which the steam is cut off. 
The third is the exhaust valve, also worked by the engine, and also 
under the control of a cataract. The fourth is the equilibrium valve, 
which is kept closed during the working stroke, and is opened by 
the engine during the up stroke. The air-pump, condensers, c., 
are of the same description as those in use in ordinary engines, but 
care is taken to have all the pipes and valves in connection with 
them as large as practicable. The beam, which is generally of cast 
iron, and of great strength and weight, is supported by a massive 
wall, and a great improvement has been lately introduced, by form- 
ing the beam of wrought iron plates; but a very strong beam is 
frequently made by trussing the cast-iron beams with strong iron 
tie rods. The pump work usually consists of a plunger, which is 
loaded to a weight sufficient to counterbalance the height of the 
column of water to be raised. The pump valves are usually on the 
double-beat principle, and as the plunger is raised very quickly, 
and the water should follow through the bottom valve with great 
speed, the bottom or suction valve is usually made of larger area 
in its apertures than the top or delivery valve, through which the 
water is propelled more slowly, aud a very decided improvement has 
taken place in the working of several engines by the introduction of 
a four-beat valve, patented by Mr. Husband. 

But the most importaut point to be attended to is that the level of 
the water in the reservoir or pump-well should always be at least as 
high as the level of the top of the suction valve, and in arranging 
the relative levels of the water to be pumped and the valves of the 
pump, it will always be found more convenient to force the water 
from the lowest possible point, and not to have to draw it up to the 
plunger case any higher than is positively necessary. It is usual to 
provide a perpendicular stand pipe, up which the water is forced to 
fall over into the main pipes at any point that may be determined. 
The great advantage of the stand pipe is its safety, as in case of 
a breakage occurring in the main pipes the column of water left in 
the stand pipe prevents the loaded plunger from falling with any 
very great force; but to provide against any such contingency, 
as well as to limit the length of the strokes, wrought ivon spring 
beams and catch pins on the engine beam are usually provided. 

Between the pump work and the stand pipe a cast iron air vessel 
is attached, placed in a vertical position on the outlet pipe; the air 
which collects in the upper part of the vessel forming an elastic 
cushion, takes off a considerable portion of the shock at the com- 
mencement of the descent of the plunger. ‘There isa small air pump 
worked by the engine which keeps upasupply of air to the air 
vessel, as it is found that under great pressure the air becomes mixed 
with the water and carried away into the stand pipe. Some of the 
Londou pumping engines have double-acting pipes, in which the 
outer stroke is performed by a loaded plunger, and the indoor stroke 
by a piston ; the different areas being arranged to suit the height of 
the lift. With these pumps it is usual to work with an air vessel of 
considerable size, and to dispense with the stand pipe altogether, 
substituting for it a balance safety plunger, the invention of Mr. 
Husband, of Hayle. The economy in working is less than the 
single-acting pump, in consequence of the steam being kept on the 
piston a longer time, and the difficulty of carrying out the principle 
of expansion so far as in the former case. 

The whole of the steam pipes, and the cylinder, jacket, nozzles, 
&c., are carefully covered up with felt, and cased in wood. 

The boilers are usually on the single tube principle, and should 
have a capacious steam chest, from which the steam pipe is taken to 
the cylinder, and the larger these pipes, and all the passages in con- 
nection with them are, the better. 

The boilers are carefully built in with fire bricks, and covered 
with dry sand, and so small an amouut of heat is allowed to escape, 
that during the recent frost ice might be seen on the stoke-hole 
floor of the boiler house in one of the London establishments. It 
may be observed that experience in boilers shows that the greater 
the number of boilers in use, the greater the economy in fuel and in 
wear and tear; and it is advisable to have as many spare boilers as 
possible, in order that plenty of time may be allowed for them to 
cool down before cleansing. Nothing ruins boilers so much as the 








rapid change of temperature, and consequent contraction, through 
letting in cold water before they are quite cool. 

As every double stroke of the engine comprises in itself all the 
operations of the machine in a complete form, and no acquired 
momentum is carried on tothenext stroke, a description of its action 
during one stroke is sufficient. 

The steam in the boilers being at a pressure of from 35 Ib. to 40 1b. 
per square inch above the atmosphere, the stroke commences by the 
sudden opening of the exhaust valve, which ensures a thorough 
clearance of the cylinder under the piston ; the steam valve is then 
thrown open by a heavy weight suddenly disengaged by a catch 
connected with the cataract ; the steam rushes from the boilers with 
its full pressure into the cylinder and forces down the piston ; the 
steam valve is then dosed by a slide on the plug-rod which is ad- 
justed soas to close the valve when the piston arrives at } to } of 
the stroke. The remainder of the stroke is accomplished by the 
expansion of the steam left in the cylinders, which is reduced to a 
pressure below that of the atmosphere by the time the piston has 
reached the bottom of the cylinder ; at this point the exhaust valve 
is closed and the equilibrium valve is opened, which establishes a 
connexion between the top and bottom of the cylinder; the weight 
of the loaded plunger then raises the piston to the top of the cylin- 
der, forcing the steam from the upper to the lower part of it; the 
equilibrium valve is closed shortly before the finish ot the stroke, so 
that a portion of steam remains above the piston and becomes com- 
pressed, keeping the space over the piston full of steam, and ata 
high temperature ready for the next admission of steam, 

In a pumping engine constructed on this principle, and of 
the best materials and workmanship, a greater amount of working 
effect is obtained from a given quantity of fuel than in any machine 
known at the present time; and this is, toa great extent, the result 
of the great attention paid to the prevention of loss of heat from 
radiation, and the plan of using the steam at a high pressure and 
letting it into the cylinder in such exceedingly small spaces of 
time. The steam is maintained at a high pressure without difficulty 
where a sufficient number of boilers is provided, and the loss of 
steam at each stroke is hardly perceptible, and in consequence of 
the slow rate of combustion maintained in the furnaces an oppor- 
tunity is afforded of burning the cheapest description of fuel. The 
coal in use at the pumping stations in London where Cornish en- 
gines are employed is so small as to be little better than dust, and 
costs from 10s. to 11s. per ton delivered. The number of boilers and 
area of fire grates is arranged so that the consumption is at the rate 
of about 41b. of coal for every square foot of fire grate per hour: but 
in the recently constructed works of the Grand Junction Company, 
at Camden-hill, the rate of consumption is only 1}1b. per square 
foot per hour. 

It may be observed that experience in the use of Cornish pumping 
engines during the last twenty years points to the conclusion that 
the larger the engine the greater the economy in working, the 
friction being less in proportion both in the working parts and in 
the steam passages, and the number of men required to attend toa 
large engine is no greater than for a smaller one, The engines 
that do the best duty have cylinders 80in., 90in., or 112in. in 
diameter. The engine at Great Wheal Vor and that at Lea Bridge 
are 100 in. in diameter. 

The single-acting Cornish engine is peculiarly adapted for the pur- 
pose of a waterworks in which the quantity of water to be raised 
varies or increases from time to time, From the nature of its action, 
the piston travels at the same speed, whether working at the rate of 
one stroke per minute or twelve strokes, and consequently the 
proportion of steam used to water raised remains the same in both 
cases; whereas, while a crank engine is working slowly, and 
raising but a small quantity of water, a large quantity of steam is 
consumed in bringing the piston to the end of its stroke, and the 
objection often made to the principle of employing the engine to 
raise a weight which remains always the same, while the levels to 
be reached by the water vary from time to time during the day (as 
must be the case in the districts of all London water companies), 
does not in reality apply to Cornish engines injparticular. It is a 
disadvantage under which every description of engine must labour, 
and it does not appear to have been overcome in those works using 
crank engines, viz., the Chelsea works, the New River, and the 
Lambeth works, in all of which high-level reservoirs are provided 
of sufficient altitude to supply the highest tenant in the district, and 
to this maximum height the whole of the water is raised, whereas 
the ey of the houses supplied from the same reservoir do not 
require perhaps half such a pressure. 

lt has frequently been mentioned that the single-acting Cornish 
engine is dangerous, that it is liable to accidents in its own parts, 
and by the intermittent nature of its action bursts the pipes in con- 
nection with it more frequently than crank engines; in fact, that 
the only safety consists in the fly-wheel. But the fact is that each 
stroke of the Cornish engine being, as before stated, a perfect and 
complete operation, the pause which takes place at the end of it 
brings everything to a state of rest, and should any such accident 
occur, the engine simply stops; but in the rotary engine the heavy 
fly-wheel spinning round with an accumulated momentum drives 
the water with irresistible force along the mains, and should any of 
them be shut down it must inevitably burst the pipes or break the 
engine, and in case of accident is by no means easily stopped in its 
career ; and in practice it is found that, if a proper stand pipe is pro- 
vided, accidents of this nature are very rare with the Cornish 
engines. 

With respect to the cost of attendance on these engines, or, in 
other words, the wages of engine drivers, certainly the minimum of 
expense in this respect has been reached in those establishments 
where Cornish engines are employed. The machines are so self- 
acting, and it may almost be said intelligent, that one man only is 
required to attend to an engine of the largest size; and a Cornish 
engine, with a cylinder nearly 10ft. in diameter, may be seen at 
work in one of the London waterworks under,the control of oue man, 
whose wages are probably not more than £2 per week. In another 
establishment, containing two engines of about 150-horse power 
each—one of which works night and day, and raises three thousand 
millions of gallons of water, equal to 1} miles square, and 9ft. deep, 
Gft. high in the course of the year—the cost of engine-drivers, 
stokers, coal wheeler and boiler cleaner, superintending engineman, 
&e., is only £550 per annum; and these men not only work the 
engines, but keep them packed and in repair, and clean the boilers 
and flues, béing at the rate of 22,000 gallons for a penny. 

There is no question that the first cost of Cornish engines is 
considerably in excess of rotary engines, from the expensive 
description of foundations that is indispensable. Probably the cost 
of an engine of this description, with pump work, stand pipe, and 
air vessel, with boilers, houses, &c., would approach £100 per 
effective horse power; but the expense has been much reduced in 
some direct-acting eugines lately introduced, in which the cylinder 
is placed vertically over the pump, and the beam is dispensed with. 
This arrangement reduces the cost of the building by one-half, and 
this engine is much lighter and more handy than the beam engines ; 
and the absence of beam and parallel motion reduces the chance of 
accident very materially, and a greater speed in working is attained, 
consistently with safety, than with the beam engine. 

‘To show the durability of Cornish engines it may be stated that 
there are engines now working in London that have been at work 
for the last thirty years; and many of the engines at the London 
waterworks have worked night and day for twenty years, without 
any material repairs, further than the renewal of packing to piston, 
&e. But at the end of that time a thorough overhaul is required, 
and it will probably be found that the high-pressure steam has 
eaten the cylinder cover and nozzles, and other portious of cast iron 
rot subject to friction but exposed to the first rush of steam, into 
holes. ‘These being renewed, and fresh brasses put in the bearings, 
the engine is as good as new. 

At the Ipswich waterworks a trial was recently made to ascertain 
the comparative duties performed by a Cornish engine aud a crank 
engine, working uuder precisely similar conditions, and, in fact, from 
the same boilers. The Cornish engine has « cylinder 33in. in 
diameter, and 8ft. stroke, single-acting. The crank engine has two 
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cylinders, one 17in. diameter and 3ft. 6}in. stroke, and the other 
29in. diameter and 5ft. stroke, working a couble-acting pump. 

The result was a duty in the case of the Cornish engine of 
seventy-six millions, and the crank engine fifty-four millions ; and 
it is the practice in these works to do all the work with the Cornish 
engine, and keep the crank engine in reserve. 

There are eight water companies supplying the metropolis with 
water, pumping daily at least 100 millions of gallons, and a con- 
siderable portion of the quantity is pymped two or three times over 
This involves the daily labour of lifting the contents of a reservoir, 
a quarter of a mile square and 10ft. deep, as high as the London 
Monument; and for this purpose five of the most important com- 
panies use exclusively Cornish engines; so that, in round numbers, 
three-fourths of the water supply of this metropolis is carried out by 
the adoption of the Cornish principle—a convincing proof that, in 
the opinion of hydraulic engineers, there are advantages to be 
derived from its application to this purpose. 

The advocates for the adoption of the Cornish engine for pumping 
purposes maintain that the unquestionable advantages of high speed 
of piston, slow combustion of fuel, and great expansion of high- 
pressure steam, are to be found in this machine to a greater extent 
than in any other in existence ; and they confidently hope, by in- 
creasing the size of cylinder and length of stroke, with a higher 
speed of piston and a greater expansion of steam in working, to 
obtain a still greater effect from a given quantity of fuel than has 
ever been arrived at hitherto. 

For drainage purposes engines in the Cornish principle have been 
extensively introduced in England, Holland, and elsewhere; and it 
is rather surprising that, in designing the various works for the 
drainage of London, the economy which experience shows is atten- 
dant on the pumpiug of water by these engines appears to have 
been overlooked. 

One of the most successful examples of the use of the single-acting 
Cornish engine for drainage purposes is the drainage of the Lake of 
Haarlem, in Holland, which covers a space equal to 45,230 acres to 
an average depth of 14ft., the cubic contents being 800 millions of 
tons of water—a quantity sufficient for the supply of London for 
seven years. ‘This has been pumped out into the sea by three 
engines, which will hereafter have to be worked occasionally, as the 
rainfall alone amounts to thirty-six millions of tons monthly, and 
must all be removed artificially. these engines are all of the 
largest description, and demonstrate the advantage of employing 
machinery of this sort on the largest possible scale. An account of 
one of them will, perhaps, be interesting. 

The engine house is circular, and stands in the centre of a 
reservoir containing eleven pumps; the suctions communicating 
with the lake ; and the heads brought up through a flooring forming 
the bottom of a trough running into the sea, 13ft. above the bottom 
of the lake. 

The engine has two cylinders, one within the other, fixed con- 
centrically, united at the bottom, but with a clear space of 1}in. 
between them «at the top under the cover, which is common to both. 
The large cylitder is 12ft., and the small one 7ft. in diameter. The 
small cylinder is fitted with a piston, and the space between the 
cylinders with an annular piston. The pistons are connected, the 
inner by one piston rod, and the outer by four smaller rods, to a 
large cap or cross-head, having a circular body 9ft. Gin. in diameter, 
and formed to receive the ends of the balance beams of the pumps. 

The pumps are eleven in number, and each 63in. diameter with 
10ft. stroke, with a cast-iron bwlance beam turning upon a centre 
in the engine-hous» wall, and having one end connected with the 
cap of the engine, and the other with the cog rod. Each pump 
rod is of wrought iron, 3in. diameter, and 16ft. long, with an addi- 
tional length of 14ft. of chain attached to the pump piston. Each 
pump is calculated to lift six tons of water per stroke, and the total 
quantity actualy delivered by the eleven pumps is sixty-three tons, 
‘The action of the engine is as follows:—Steam being admitted, the 
pistons and heavy cap are thereby raised, and the pump pistons 
make their down stroke; at the top of the steam stroke a slight 
pause is made to enable all the valves to fall out and be quite ready 
to take their load on the down stroke without shock, In order to 
sustain this great weight during this interval, an ingenious hy- 
draulic apparatus is brought into use, in which the weight is sup- 
ported by two plunger poles. y 

The two cylinders were introduced with the idea of bringing the 
load under better command, and meeting the difliculty of the varia- 
tion in the height of the lift; but the advantage of this plan is 
questionable. ‘The duty performed by these engines ‘is + ninety 
millions of pounds, raised 1ft. high with 1 cwt. of coal; and the 
effective foree 350-horse power. The stroke of the pumps being 
10ft. and the lift 13ft.; 80 tons of water are lifted per stroke, and’ 
only 63 tons discharged. 

When working for a trial, with a 10ft. lift, and all the pumps in 
full action, 109 tons of water were raised per stroke, 

The consumption of fuel is 2}1b. per horse-power per hour 
when working with a net effect of 350 horses. 

The cost of each of these engines was £21,000, and the buildings 
and machinery £15,000—a total of £36,000—or rather more than 
£100 per horse-power, with all the disadvantages of bad founda- 
tions, distance, &c. X&c., and it is calculated that there will be a 
saving of £100,000 in the cost of the works over the ordinary. system 
of steam engines and hydraulic machinery, and +£170,000 over the 
system of windmills hitherto prevailing in Dutch drainage. - The 
annual cost of the three methods is* thus estimated :—By three of 
these engines, £4,500; by windmills, £6,100; and by ordinary 
steam engines, £10,000, 

lor drainage purposes there is evidently a very large economy in 
the use of engines of this sort. The low rate of consumption of fuel 
in their case is certainly not likely to be arrived at with rotary 
engines employed for the same purpose. 

The three engines above referred to were mauufactured and 
erected by Harvey and Co., of Hayle Foundry, Cornwall, assisted 
by the Perran Company, of the same place. 

The discussion will be continued at the next meeting, April 18th, 


Tne Great Eastern As A Screw Streamer Onty.—The Quar- 
terly Journal of Science contains an article on “Steam Navigation: 
its Nise, Progress, and Prospects,” by Mr. Martin Sa nuglson, C.E., 
in which the author suggests that the paddle éngines of the Great 
Kastern should be removed; and in order to show the great advan- 
tages she would then possess over other large steamers, he gives 
the following comparative statement of the capacities of the 
Persia and the Great Eastern, under the conditions suggested by 
him:—" With her paddle engines removed, the Great Eastern 
would carry about 7,400 tons of measurement goods, and 12,000 
tons of coal (more: cargo and less coal in proportion). ° She 
would barn about 200 tons of coal per diem, onl steam nine knots 
per hour. The Persia carries 1,257 tons of measurement goods, 
and 1,700 tons of coal,:and, burning about 150 tons per day, 
attains an average speed of twelve knots per hour. * Thus, if 
We were to take into consideration the increased speed attained by 
the Persia over the Great Eastern, we should have to take the 
quasi-consumption of the latter, not at 200 but at 260 tons per day. 
Now let us compare the work as it would be performed by the two 
boats, with the coal required by each, and we shall find that the 
Persia, carrying 1,257 tous of goods, and consuming 150 tons of coal 
per day, burns 270 1b. of coal per day for every tou of goods carried 
by her; while the Great Eastern, carrying 7,400 tons of goods, and 
consuming 268 tons of coal per day, would only burn 81 Jb. of 
coal per day for every ton of goods carried. This comparative 
statement exhibits in a general manner how great is the advantage 
of a screw over a paddle steamer for trading purposes, but as far as 
the Great Eastern is concerned we do not hesitate to say that, with 
appropriate internal arrangements, she could be made to carry at 
least 10,000 tons of measurement goods; that with the screw alone 
and a suitable rig she would, in an average state of the weather, 
attain a speed. of ten knots an hour; while with a good wind’ she 
could pace with, if not outstrip, the fastest padd'e steamer afloat. 
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Tus machine is the invention of A. M. Dearn, of Colchester, 
and consists of a cylinder, with a support in the bottom, 
which is to form a bearing for an upright shaft; on this shaft 
is a driving rigger or pulley, which can be worked by either 
steam or other power, or by hand. At the lower end of the shaft 
is a disc, which revolves in the cylinder. This disc must be placed 
just a sufficient distance from the bottom of the shaft, to clear 
the bearing which supports the said shaft. This disc may be either a 
circle, or the outlines of the sides may either be flattened so as 
to make it a polygon, or hollowed so as to make it a fluted figure, 
or of any other suitable form, and the interior of the cylinder can 
be made either a circle, a polygon, or fluted, and it must be 
sufficiently large to allow a space sufficient for the ready discharge 
of the malt meal and liquor from off the edges of the revolving 
disc. The upper part of the said disc may be either concave, con- 
vex, or plane, either with or without a small well to disperse the 
liquor, and the upper surface is to be covered with spikes to act as 
beaters to the malt meal ; these sp'kes may be put in the surface of 
the’ disc at any angle, and then bent in any direction, and may be 
placed in either concentric circles, radiating lines, or otherwise, 
and any convenient number may be used. The circumference of 
the disc is to be also furnished with projecting spikes, which radiate 
from the centre till nearly touching the cylinder; these are for the 
purpose of breaking up avy lumps of meal which may haveescaped the 
action of the upright or bent spikes; the number of the radiating 
spikes may be more, or less, or sufficient, if required, to completely 
tooth the edge of the disc. The cylinder is to be furnished with 
a cover on the upper part, and either through this said cover or by 
the side it is to receive the malt meal from the mal! hopper, spout, 
or any other contrivance; this is to be reguiated by a valve, and 
the cylinder is also to receive the liquor from the liquor pipe, either 
through the cylinder cover or at its sida; this pipe is to regulate the 
supply by either a valve or cock. The meal and liquor, when 
mashed, will fall around the edges of the revolving disc into a spout, 
trough, or any other contrivance which will convey it to the mash 
tub ;, but this said spout, trough, or other contrivance forms no part 
of the machine, for, if required, the machine may be placed directly 
over the mash tub, and then it might deliver the mash into it direct 
from the cylinder. 

Figure 1 is an exterior, view of the machine; Fig. 2 is a 
vertical section taken through about the centre of the same; 
Fig. 3 is a plan view of the top of the cylinder; Fig. 4 
is an underneath view of the cylinder, showing the footstep or 
support for the lower end of the vertical shaft; Fig. 5 is a plan 
view of the convex disc without any teeth; Fig. 6, a similar view 
with the projecting spikes or teeth only on the edge ; Fig. 7 shows 
one method of drilling the holes for the vertical spikes, and Fig. 8 
represents a side view of the dise with its spikes all complete and 
fitted on to the lower end of the upright shaft. 

a, a, is a cylinder, which may be bolted to two upright supports 
by means of the lugs or projecting fianges 5,b; c,c is the cover of the 
cylinder. At the lower sides of the cylinder a, a, is fixed a support 
e, é, carrying in the centre a footstep or bearing for the lower end 
of a ‘vertical shaft f, f, the upper end of which latter is also to be 
—S in a suitable bearing. Near to the upper end of this 
shaft is ‘fixed a driving rigger or pulley g, g, and by means of a 
strap passing round the latter the vertical shatt is caused to revolve 
at a suitable speed. Near the lower end of the shaft 7, f, is fixed 
the disc h, h, so as just to clear the bearing or foot-tep, and this 
disc is provided with two sets of projecting teeth i, i, 4, 4, the teeth 7, i, 
being arranged so as to radiate horizontally from the circumference 
of the disc and nearly touch the interior of the cylinder, while 


those marked &, 4, project upwards from the convex upper side of | Hastings, C.E., whose character and position poin 


the disc, and are bent or curved outwards, as seen at Figs. 2 and 8. 
The cylinder cover c, c, is provided with two openings, one of which 
marked J, is to receive the liquor through the pipe m, and the other 
is furnished with a valve n, n, to regulate the supply of malt meal, 
which is fed in through a hopper or spout placed immediately above 
the valve n,n. ,The ‘liquor pipe m must also, be provided with a 
valve or cock to regulate the supply. The meal and liquor when 
mashed will escape round the edge of the disc,‘and may pass off by 
the spout o, 0, which will convey it to the mash ub: or, as before 
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descrited, the machine may, if preferred, be placed immediately over 
the mash tub, so that the mash will fall directly therein. 





EXPERIMENTS AT SHOEBURYNESS. 

Tue long-expected contest between the Whitworth and Arm- 
strong systems of artillery commenced this week at Shoeburyness, 
in the presence of most of the members of the Select Ordnance Com- 
mittee, and a large number of noblemen and gentlemen interested in 
the subject. 

Sir William Armstrong is represented by three 12-pounder breech- 
loaders and three muzzle-loading shunt guns of the same calibre, 
and Mr. Whitworth by three muzzle-loaders of the same size. These 
nine guns are already on the ground, and three 70-pounder Arm- 
strong breech-loaders, three 70-pounder Armstrong muzzle-loaders, 
and three 70-pounder Whitworth muzzle-loaders are on their way 
from Woolwich to Shoebury. 

The details of the trial are kept secret at present; but it is pretty 
well known thata minimum of 3,000 rounds will be fired from each 
gun. The contest will be necessarily very tedious, aud will extend 
over a period of two or three months, if not more. At first sight 
this seems to be an unnecessary expenditure of time and money, but 
the committee are desirous of testing these arms to their very utmost 
capacity, at every range, with every variety of projectile, aud against 
every kind of defence. They will also be tested with refereuce to 
the quickness with which they can be charged and fired. After the 
3,000 rounds have been fired, it is believed that the guns will be 
subjected toa series of proofs with gradually increasing charges of 
powder. cea 

The trial commenced with one each of the three descriptions of 
12-pounders. Seven rounds of solid shot, three of dead segmental 
shells, and five of Gead common shells were fired point blank, to 
test the exact range of each gun. Six rounds of solid shell were 
then fired at one degree of elevation, and the contest was prema- 
turely stopped by a violent storm of rain and wind, which swept 
across the marshes from the south-west. Up to the last three or 
four rounds the weather had been most balmy and_spring-like, 
there being hardly a breath of wind stirring to interfere with the 
practice. . 

As so much work has to be gone through it will hardly be pos- 
sible to get even a glimpse of this most important and interesting 
contest before, at least, seven or eight weeks have elapsed. The 
results of the more interesting experiments will be given from 
time to time; but it must be remembered that they will ouly 
form units in the figure of merit that is to decide the contest. 

Since last the Whitworth 12-pounders were tried at Shoebury 
Mr. Whitworth has strengthened them with an extra coil at the 
breech, making them nearly 20 per cent. heavier than the Arm- 
strongs of corresponding calibre, which weigh rather more than 
Scwt. He has also, at the suggestion of the Orduauce Committee, 
opened a vent throngh the top of the breech, as well as through the 
caseable, the method of firing the gun through the caseable — 
being thought dangerous to the guuners. The gun tried was fir 
through the breech vent. 











New Mar or Betrast.—To the inbabitants of a town of the — 
mercial importance and extent of Belfast a good map Is @ —. 
The ordnance plans are valuable so far as they go, but or B — 
better was required, and Messrs. Marcus Ward and oa ts 0 William 
and Dublin, have just supplied it. Calling to vey apes as the 
| gentleman best able to take charge of the surveys, Messrs. V — 

resources in the engraving art, and Mr. Hastings rg pean 
| have produced a most correct and complete plan of the a 
| Taking the 60-in. ordnance survey as @ basis, Mr. Hastings - 
| added all the new streets and houses up to the present mg he > 
although the work has been in the hands of the engraver for aie 
years, Special surveys have been made from time to time, aD aie 
alterations and additions made by the graver. The maps on 45° 
of Yin. to a mile. 
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BENTALL’S THRASHING MACHINE. 
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Tue chief object of this invention, by E. II. Bentall, of Heybridge, 
Essex, is to produce a compact and efficient thrashing machine 
which will thrash and rough dress grain and other seeds, and from 
its simplicity of construction will occupy less space and require less 
power to work it than the thrashing machines at present in use. 
wf ig. 1 shows the improved thrashing machine in longitudinal 
sectional elevation, and Fig. 2 is a partial transverse view of an end- 
less travelling apparatus for discharging the cavingsfrom the machine. 
Itis proposed toemploy an improved kindof drum or beater, which is 
represented by the circle A, and revolves in a concave or segmental 
case 8. The straw, as the corn is disengaged therefrom by the 
action of the drum and concave, is led off by a fixed grid C, 
in falling from which it is discharged from the machine. 
This discharge may be facilitated (if required) by a spiked roller 
seta little above and near the outer end of the fixed grid C. The 
cavings as they leave theconcave B, or dropout of thestraw through the 
gird C, fall within reach of an inclined moving surface D, D, the duty 
of which is to carry up the cavings and discharge them out of the 
machine, whence they will fall on to the ground, or into a 
sack or other suitable receptacle placed to receive them. The corn 
falls down, past or through spaces in this moving surface, and through 
an inclined tixed grid, which intercepts the cavings, and over which 
the moving surface I travels. The corn falling down now meets an 
upturned blast derived from an adjacent blower FE, and is thereby 
separated from the chaff, which is discharged at a distinct exit from 
that of the cavings, but at the opposite end of the machine to that 
at which the straw is delivered. Theseed now falls through a fixed 
grid F, formed of inclined plates or transverse bars, and is guided 
down (by an inclined board) to a receptacle formed by the wood 
casing of the machine. Or the corn may, if required, be received 
into an elevator trough, from which it may then be carried up (in 
the rough dressed state) by an elevator, and discharged into sacks. 
The blower E, which may be of any approved construction, delivers 
its blast both aboveand below the fixed grid F, through which thecorn 
falls for the more effectual separation of the chaff from the corn, and 
this blast may be regulated in quantity by means of ventilator slides 
fitted in the blower case in the usual way. ‘he moving surface, 
whose duty it is to separate the cavings from the corn and discharge 
them from the machine, may be constructed in many ways. Thus 
a series of rollers placed side by side and longitudinally of the 
machine and carrying Archimedean blades may be used, and blades 
working in semicircular troughs of wirework of such a mesh as will 
allow the seed to fall through, but will keep back the cavings ; these 
therefore, will be carried up by the Archimedean screws, and dis- 
charged into a transverse channel, by which the cavings will be 
delivered out of the machine, or in lieu of these screws a travelling 
screen composed of spiked rollers arranged transversely of the 
machine may be used; but spiked or serrated bars are preferred, 
arranged transversely of the machine, and carried by endless bands 
or chains so as to act as an endless rake travelling over a fixed wire 
screen, as shown, the object in all these arrangements, whichever 
may be adopted, being to allow the corn or other seed to fall 
through, while the cavings are kept back and carried upwards as 
above described. 


This endless rake D consists of endless belts of leather a, which 
are supported by and run upon ‘pulleys }, 6. ‘I'o these belts are 
rivetted, at equal distances apart, round bars of wood ¢c, c, which are 
flatiened at their extremities to receive the belts. These bars take 
into rounded recesses made in pulleys 6* keyed to the axles of the 
upper pair of belt pulleys 6, , and thus all slip of the bands of the 
rake on its pulleys is prevented. The bars c,c, are armed with 
blades d, d, which project therefrom at right angles to the belt, and 
serve to rake up the cavings to the top of tho incline, over which 
they travel, while they leave the corn free to escape through the 
notches in the blades, and eventually find their way down to the 
fixed grid F. Gundes are formed for tae ends of the bars c, ¢, to 
work 1m (see Fig. 2) to keep the serrated blades in position, The 
motions of the machine will be readily traced by following the dotted 
ines and circles showing the belting and pulleys employed in trans- 
mitting the motion. ‘I'hus the small pulley 1 on the axle of the 
drum shaft transmits through the belt 2 rotary motion to a pulley 3 
on the fan shaft. The fan shaft also carries a small pulley 4, from 
which passes a belt 5 to a large pulley 6 on the axle of the upper 
pair of tension pulleys b, 6. By this means the proper speeds for the 
fan aud travelling rake are obtained from the rapidly rotating dram 
shaft. ‘I'he machine is mounted on travelling wheels to allow of its 
being transported from place to place, and it thus receives elevation 
Sufficient to permit of sacks being applied to receive the cavings aud 
stain. For convenience of transport a pair of shaits are provided as 
usual, one of which is shown at G. 





STEAM TRACTION ENGINES ON COMMON 
ROADS. 


_ TRE humerous advantages resulting from the use of steam trac- 
tion engines, not only for general, but also for agricultural pur- 
re have become of so paramount a consideration among the 
fading agriculturists of Kent and those other counties in which 
Sgriculture has attained the highest perfection, that it has now 
British. an acknowledzed fact, that the only way in which the 

ish farmer can hope to mect, on anything like equal terms, the 
fen competition against which he is called upon to contend, is by 
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the employment of steam in every operation in which that power 
can be used. Accordingly the most eminent agriculturists in Kent 
and the other south-eastern counties were among the first to recog- 
nise the immense advantages to be obtained from the use of steam 
traction engives; and at the present time there are upwards of 100 
of those engines in daily use throughout the district mentioned, 
while their number is rapidly extending. Like every other valuable 
invention, however, the introduction of steam engines for farming 
purposes has excited the fiercest opposition, not only among the less 
intelligent, but also from gentlemen of influence and education, as 
well as from other quarters whence no opposition of the kind could 
have been reasonably anticipated. Accordingly, the opponents of 
the improvements under consideration—-which some of the most 
eminent men of the day have pronounced as among the most 
valuable inventions of the age have memorialised the Home Secre- 
tary to put in force the provisions of an Act of Parliament, and to 
prohibit the use of any kind of engine propelled by steam except 
between the hours of twelve at night and six in the morning. The 
act in question (the Locomotive Act of 1861) was clearly passed by 
the Legislature to facilitate the use of locomotives on common 
roads, and commences, “ Whereas the use of locomotives is likely to 
become common on turnpike and other roads, &c.” This act 
removes certain prohibitory tolls which had been levied under some 
local turnpike acts on traction engines, aud makes one uniform rate 
of toll. Clause 5 of this act empowers “one of her Majesty's 
principal Secretaries of State to probibit the use of locomotives 
destructive to the highways, or dangerous to the public,” but neither 
of these objections were proved in the instance referred to. A 
similar attempt was made a short time since at the Faversham 
Highway Board, where a motion was made to restrict the passage 
of steam traction engines over the roads of that district to certain 
most inconvenient hours during the night time. Happily, how- 
ever, the intelligence of the large majority of the members of that 
board triumphed over the short-sightedness (to use no stronger 
term) of the very few who were for retarding improvements in 
Kent, and the motion for the prohibition of steam agriculture 
was defeated by such a majority as must have shown the promoters 
of the opposition the opinion formed of their ill-advised attempts 
to stem the onward march of improvement. 

It is, however, to be regretted that in the parish of Eastry, of 
the Wingham Highway district, there are still, to be found obstruc- 
tives, who, if not in word, at least in deed, are determined to oppose 
the introduction of locomotive steam engines for agricultural pur- 
poses, and have carried their opposition so far that they have, 
without giving any public notice, prevailed on Secretary Sir George 
Grey to exclude steam engines from the ordinary roads, excepting 
during six hours of the night. Ata meeting of the board of the 
district above mentioned, a motion was made by Mr. Clarke, that a 
memorial be presented to the Home Secretary, requesting him to 
exercise the power conferred on him by the 24th and 25th Vict., 
cap. 70, to restrict the hours during which traction engines pro- 
pelled by steam should be permitted to travel on the public high- 
| ways within that district. In the course of his remarks the pro- 
poser of the resolution described the use of machinery in agriculture 
“to be one of the glories of the age.” A memorial had, he had 
been informed, been presented to Sir George Grey from certain 
inhabitants of the parish of Eastry, requesting that the engines in 
question might be prohibited from passing through that place at 
any other hours than at night, and the required order had accord- 
ingly been issued by the Secretary of State. He, therefore, 
advocated a similar order being applied for that district. 

This motion was met with a counter resolution, moved by Mr. 
Finnis, who remarked that traction engines were just now under- 
going the same amount of opposition as was experienced on the 
opening of railways; but experience would teach the same lessous 
has had been taught byrailways. The application of steam power to 
agricultural operations was merely in its infancy, and no doubt 
that in a short time large companies would be formed for the 
purpose of providing farmers with steam ploughs and other 
wichines. 1f the proposed resolution were adopted, it would put an 
end to the use of steam traction engines in that portion of Kent 
altogether. He therefore moved as au amendment, that an applica- 
tion be made to Secretary Sir George Grey, asking him to reverse 
the order he had given for prohibiting the use of traction engines 
in the parish of Eastry. 

This amendment, on being put to the meeting, was carried 
almost unanimously, upwards of thirty voting for it, and only three 
for the original motion. 

It is satisfactory to find that the views expressed by Mr. Finnis 
are endorsed by the whole of the parishes—including that of 
Eastry itself—throughout the Wingham Highway district. ‘I'he 
following memorial to Sir G. Grey, requesting him to rescind the 
order he had given prohibiting the passage of the traction engines 
through the parish of Eastry has been adopted unanimously by the 
vestries of each of the following forty-four parishes :—Adisham, 
Ash, Barham, Sbishopsbourne, Buckland, Barfrestone, Chillenden, 
Coldred, Denton, Eastry, Ewell, Goodnestone, Guston, Ham, 
| Hougham, Ickham, Kuowlton, Kingstone, Lydden, Littlebourne, 
| East Langdon, West Langdon, St. Margaret’s, Little Mongeham, 
| Great Mongehom, Northbourne, Nonington, Oxney, Preston, 

Woodnesborough, Wingham, Wootton, Worth, Wickham, Westcliffe, 

Whitfield, Womenswould, River, Ripple, Sholden, Sutton, Stour- 
‘mouth, Sibertswould, and Staple :— 








“To the Right Hon. Sir George Grey, Bart., one of her Majesty's 
Principal Secretaries of State. 

“ Showeth, that your memorialists have heard with great surprise 
and alarm, of an order given under your hand the 5th day of 
January, 1864, and published in the London Gazette of the 8th 
7 1864, whereby, after reciting that it appeared to you, one 
of her Majesty’s Principal Secretaries of State, that the use of loco- 
motives upless restricted as thereinafter mentioned, on and along 
the public roads leading from the village of Eastry, in the county of 
Kent, to Deal, Dover, Canterbury, Sandwich, and Nonington, was 
dangerous and inconvenient to the public, you did, by virtue of the 
provisions of the Locomotive Act, 1861, by the said order, prohibit 
the use of any kind of locomotive whatever propelled by steam, or 
any other than animal power, on the above roads, except between 
the hours of twelve at night and six in the morning. 

“That your memorialists have been informed that certain repre- 
sentations have been made to you from the village of Eastry, but 
your memorialists beg most respectfully to draw ay attention to 
the fact that they proceeded from a few individuals only, and not 
from the inhabitants generally of the parish at a meeting (as should 
have been the case), for the purpose of enabling them to express 
their opinions on the subject. 

“That your memorialists most confidently submit that the loco- 
motives belonging to the district, with proper management and care, 
can be used at all times, and better in the day time than at night, on 
or along the public roads, without being destructive thereto, or 
dangerous and inconvenient to the public. 

“That your memorialists believe that the restricted use of 
locomotives on and along the said public roads, imposed by your 
said order, by causing delay in the transit, and consequently 
increased expenses, will deprive the agriculturists in the neighbour- 
hood almost entirely of the benefits now so generally acknowledged 
to be derived from the use of the same. 

“ Your memorialists therefore humbly pray, that you will be 
pleased, underor by the virtue of the provisions of the Locomotive Act, 
1861, to revoke the said order so made by \ ouas aforesaid, or in case 
it shall appear to you that the circumstances do not require such 
order to be revoked, then to alter the same by restricting the use of 
locomotives on or along the said roads in the parish of Eastry 
only. 

“ And your memorialists will ever pray.” 

As already stated, the above memorial has been adopted through- 
out the Wingham district, and after such an unanimous expression 
of opinion in favour of the progressive tendencies of the age, there 
cannot be avy doubt that Sir George Grey will see the desirability 
of rescinding the order which was extorted from him under such 
questionable circumstances. 





Tue Atiantic TeLecrara.—The cable which is to be now tried 
is one recommended by a committee consisting of Messrs. Whit- 
worth, Fairbairn, Wheatstone, Thompson, and Captain Galton, 
The committee have also recommended that “ during the manufac- 
ture by the Gutta Percha Company, and by Messrs. Glass, Elliott, 
and Co. respectively, the conductivity of the copper strand should 
be determined by the specification of a high standard, to be found 
by the electrical advisers of the company, but not at less than 
85 per cent.; that the electrical perfection of the core be determined 
by the unit system of measurement, and that the standard of the 
cable should certainly not be below that of the best cable hitherto 
made ; that the core of the cable be tested under hydraulic pressure, 
aud at the highest pressure attainable in Reid’s tanks, now at the 
Gutta Percha Company's works; that after submission to this pres- 
sure the core be carefully examined, also that before it be transferred 
to Messrs. Glass, Elliott, and Co., it be required to pass the fullelectrical 
test under water; that all the tests of the core be made in water of a 
temperature of 70 deg. Fah., and after twenty-four hours’ submersion 
therein ; that the company, as well as the manufacturers, employ pro- 
per persons at the Gutta-Percha Company’s works, to check the elec- 
trical tests, and it is desirable that they should arrive at their results 
by a different process to that employed by the Gutta-Percha 
Company ; that the completed cable be continuously tested under 
water at such temperature as the electrical advisers of the company 
decide on from time to time, and that the company check the tests ; 
that the joints be tested separately, and that no joint be passed 
which showed a leakage twice as great us that of a corresponding 
length of the core; that careful and frequent mechanical tests be 
made upon the iron wire and hemp, and that the company, as well 
as the contractors, keep properly paid aad respectable persons on 
the wire drawers’ premises, as well as at Messrs. Glass, Elliot, and 
Co.’s works, to check the strength and elongation of these mate- 
rials.” The very eflicient and stringent ey measures, 
carried out in their integrity, can scarcely fail to result in the 
construction of a cable of the most perfect description in every 
respect. ‘The advantage of such tests, carefully conducted and 
recorded, will also prove, at all times, most valuable in the 
electrical management of the cable when submerged and in actual 
operation. 

Tue Wetsu Coat anv Iron Traves.—The Newport correspon- 
dent of the Colliery Guardian states that the aspect of matters in the 
coal trade is rather threatening, and unless the colliers give way in 
their demands it is evident that a general strike will be the result. 
‘The masters, one and all, declare that no further advance can be given, 
as the men are now receiving more than their usual proportion on 
the price of coa!. On the other hand the colliers assert, more es- 
pecially those employed in the steam coal pits, that the employers 
are making enormous profits, and goaded on by interested agitators 
connected with the Union, they bave taken the extreme step at two 
collieries of resorting to a strike. There is no material change to re- 
port in the state of the coal trade. It is admitted on all sides that there 
isan excellent inquiry, aud upon the whole remuneérative prices can 
be obtained, and if the colliers turned our the quantity of coal that 
they ought to per day, both masters and men would be mutually 
benefitted. At Swansea, there is a tolerably good inquiry for 
almost every description of finished iron ; the best qualities »re more 
easily disposed of, and there is a good demand for bars and rails for 
exportation. ‘The prices are well sustained, and, so far as we have 
been able to ascertain, there is no ground for the rumour that lower 
rates are accepted to force purchases, certainly the principal makers 
are not so disposed, for the orders on hand will occupy their works 
for some three or four weeks yet to come. On Monday the Melin- 
crytban Tin Plate Works, near Neath, were started, the event being 
celebrated with due éclat. ‘The works are most admirably situated, 
are of a very extensive character, and will give employment to 
between 800 and 1,000 workmen. ‘The coal trade continues active, 
and a very much larger quantity of coal could be shipped if it could 
be obtained. At Cardiff the shipments of coal during the present 
mouth have been considerable ; the merchants are, as a rule, full of 
orders, and the great difficulty still to be contended with is to get 
sufficient coal down from the collieries. ‘The Steam Coal Associa- 
tion recently formed is progressing as favourably as might be 
expected, and the principal colliery proprietors have given in their 
adhesion to the scheme. It has been definitely announced on the 
part of the masters that they will not grant a further rise for the 
present, and that they will be entirely guided as regards the future 
by the ironmasters, who are by far the largest employers of labour 
in the district. As to what the ironmasters will do there cannot be 
two opinions, for the men employed at the works are already receiv- 
iag higher wages than is usual in proportion to the price of iron, 
and many assert that a reduction will shortly have to be submitted 
to. The directors uf the Mwyndy Iron Ore Company (Limited) 
have determined upon erecting blast furnaces on their property at 
Llantrissant, aud the works are to be commenced without delay. 
‘The narrow gauge will shortly be connected with the property, aud 
it is expected that a large quantity of the ore will then be used at 
the Aberdare and Merthyr works. The slight improvement in the 
iron trade noticed last week continues, prices being firmer and more 
orders in the market. A reported stoppage of operations at the 
Hirwain works turns out to ve incorrect, no disagreement having 
arisen between the new proprietors and Mr. Crawshay. 
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MANCHESTER BOILER ASSOCIATION. 


Tax last Ordinary Monthly Meeting of the Executive Committee 
of this Association was held at the offices, 41, Corporation-street, 
Manchester, on Tuesday, April 5th, 1864, the President, William 
Fairbairn, Esq., C.E., F.R.S., in the chair, when Mr. L. E. Fletcher, 
chief engineer, presented his report, of which the following is an 
abstract :— 

“ During the last month 311 engines have been examined and 418 
boilers, 20 of the latter being examined specially, and 4 of them 
tested with hydraulic pressure. Of the 418 boiler examinations, 
833 have been external, 11 internal, and 74 thorough. In the 
boilers examined, 255 defects have been discovered, 4 of them being 
dangerous. Details of these will be found in the following tabular 
statement :— 


TABULAR STATEMENT OF Derects, OMISSIONS, ETC., MET WITH IN THE 
Bones EXAMINED FROM FEB, 20 TO MARCH 25, 1864, INCLUSIVE. 


Number of cases met witb. 























DescrIPTION, 
Dangerous. | Ordinary. | Total. 
Defects in Boiler. | 
Furnaces out of shape... .. «+ e ++ 1 3 4 
Fracture 1. oo os s+ 2 ee se eel 2 4 6 
Blistered plates... ee ee oe oe ool a. 6 6 
Corrosion—Internal a a hi 11 ll 
RS Eternal .c co ce co ov 13 13 
Grooving—Internal .. os «+ ol 5 5 
»” External .. os se oo & 6 6 
Total number of defects in boiler 3 48 51 
Defective Fittings. 
Feed apparatus out of order «. .. . ‘a 6 6 
Water gauges 9” ee ee « os 14 14 
Blow-outapparatus ,, ee oe aa 16 16 
Fusible plugs a. ce se oe ae 1 1 
Safety valves ” se ee o om 2 2 
Pressure gauges ” oo 08 oe 18 18 
Total number of defective fittings es 57 57 
Omissions. 
Beilers without glass water gauges .. .. — 3 3 
os ened GAUGes.. oe oe ee 39 39 
* jlow-out apparatus... .. oe 35 35 
jd feed back pressure valves 68 68 
Total number of omissions} ae 145 145 
Cases of over pressure .. «2 se oe os 1 0 1 
Cases of deficiency of water... .. .. .. ee 1 1 
| 
Gross total ..! 4 | 261 255 





“OF some of the defects enumerated above a few particulars may 
be given. 

“ Furnace Plates out of Shape.—One of these cases occurred to an 
internally-fired boiler, fren from the want of strengthening 
hoops, and another to a boiler externally fired, and of the class 
termed French, or e! hant, having two horizontal tubes of 2ft 
diameter, completely ti .d with water, and set immediately over the 
fire, and one upper cylinder of 4ft. Gin, diameter, partly filled with 
water and partly filled with steam, connected to the two lower ones. 
One of these lower tubes gave way over the fire, the plate bulging 
downwards into a cup shape, and the metal, which was originally 
three-eighths of an inch in thickness, being wasted away to three- 
sixteenths. The feed water was very sedimentary, and in this con- 
struction of boiler, as indeed in all those fired underneath, the sedi- 
ment is apt to lodge in the most dangerous part., viz., immediately 
over the fire. instances of the danger attending the plan of ex- 
ternal firing are constantly occurring. 

“It may be added that the plates of the lower cylinders in these 
elephant boilers frequently become burnt away, in consequence of the 
steam being confined in the lower chamber, through imperfect circu- 
lation of the water. Also these boilers are extravagant in their 
consumption of fuel, and very dependent on the integrity of their 
brickwork setting, which is Pound to be a frequent source of trouble 
and expense, while the arrangement of fittings, such as water 
gauges, &c., is complicated and inconvenient. 

“ Fracture.—One of these cases occurred to an internally-fired 
double-storey boiler, somewhat similar in construction to those of 
the elephant class, with the exception that it had but one cylinder 
or trunk beneath the main chamber instead of two, while that was 
internally instead of externally fired. he fracture took place at 
a transverse seam of rivets at the crown of the furnace immediately 
over the fire, the plates being buckled out of shape, and the rivets 


* shorn through. It would appear that this injury arose from two 


causes :—First, compression, due to the expansion of the plates, 
consequent on their overheating from the imperfect circulation of 
the water, to which these double-storey boilers are always liable. 
Second, contraction, consequent on the in judicious practice of cooling 
the boilers too rapidly for cleaning, by the introduction of cold 
water. This plan of suddenly cooling hot boilers with cold water 
cannot be too carefully avoided. Few practices convert a new 
boiler into an old one more rapidly. 

“A second case occurred to a boiler only recently placed under 
the charge of the Association, which was of the ordinary ‘ Lanca- 
shire’ construction, internally fired, and set upon a mid-feather, and 
had failed at the transverse seams at the bottom of the shell, the 
fracture being what is commonly termed ‘seam-rending.’ In cov- 
sequence of this the boiler, although a new one, had been frequently 
repaired, in addition to being re-bottomed, and upwards of £200 
expended upon it in little more than a year. These repairs, how- 
ever, were ineffectual, the ‘seam-rending recurring immediately on 
the boiler being set to work. This was due to the injudicious 
manner in which the feed water was introduced, viz., at the open- 
ing for the blow-out at the bottom of the boiler. The simple 
heating of the feed, or its introduction near the surface of the water, 
through an internal perforated pipe, so as to disperse it and prevent 
its lying in a dead mass along the bottom of the boiler, would have 
prevented the injury. 

“ Grooving: internal. — Two cases of serious grooving or 
channelling have been met with at the flat crowr plates of steam 
domes, consequent on their frequent buckling. A source, fre- 
quentiy of inconvenience, and sometimes of danger, would be 
avoided by dispensing with steam domes altogether 

“ Grooving: External.—Six cases have been met with during the 
— month which occurred at the bottom of multitubular boilers, 


rom the leakage of the transverse seams. This leakage was due to | 


the unequal contraction of the plates, produced by the imperfect 


circulation of the water in these boilers. Some of these channels | 


were eaten nearly through the plate. 

* Cases of Deficiency of Water.—One met with during the last 
month was due to the watchman’s keeping up the fires within the 
boiler, without noticing that the water was out of sight in the gauge 
glass. It appears that the boiler lost its water through leakage at 
the back pressure valve. 
nearly as high as the furnace crowns, the damage done to them was 


but trifling. Where the feed is introduced, a little above the level | 
of the furnace crowns, they cannot be laid bare by the water, either | 


being drained or syphoned out. 


* Another case of deficiency of water, which occurred a short time | 


since, arose from the failure of the sough, into which the waste 
pipe for the blow-out at the bottom of the boiler discharged. On 
the attendant’s opening the blow-out the brickwork blew up, and he 
was unable to get within reach to close the tap, so that the furnace 
crowns were laid bare and became overheated. In consequence, 
however, of the boiler being fitted with a low-water safety valve, 
which let off the pressure of the steam on the water falling below 
the proper level, the injury to the furnace crowns was very trifling. 
Had blowing-out from the surface of the water been adopted instead 
of from the bottom, the furnace crowns could not have been laid 
re. 


Owing, however, to the inlet being | 


| These two cases of injury afford an illustration of the advan- 
tage of the , recommended by the Association of introducing the 
feed, as well as blowing out, at the surface of the water, and it 
is thought that it would be well were this arrangement generally 
adopted. 
EXPLosions, 

“No. 5 explosion—the consideration of which was deferred from 
the last to the present report—was of a very serious character, 
resulting in the death of thirteen persons, and in injury, in some 
cases very severe, to ten others. It took place at an ironworks the 
boilers of which were not under the charge of this Association. 

“ The explosion was compound, two boilers exploding together. 
These compound explosions, though remarkable, are not singular, 
and particulars of two have already been i in previous monthly 
reports. In one instance, the details of which were reported in 
March, 1862, three boilers exploded together; and in a second 
instance, reported in April, 1863, five boilers exploded together ; 
while other cases have been met with in which the explosion of 
one boiler in a series has disturbed the whole number, which, though 
seriously battered and indented, have escaped actual explosion 
through fortunately having little or no steam in them at the time, 
In all the cases of compound explosion that have come under my own 
notice, the boilers have been externally-fired. In one instance an 
internally-fired Cornish boiler was involved in the consequences ; 
but in every case the explosion has both emanated and spread from 
those externally-fired. 

‘Tn the present instance the series consisted of seven, in com- 
munication one with the other, and extended from west to east, the 
boilers themselves lying north and south, having their furnaces at 
the south end, and the chimney at the north. At the west end of 
the series stood the engine house, close to which No. 1 boiler lay, 
and it was No. 1 and No. 2 that exploded. Ail the boilers were 
externally-fired, No. 6 and No.7 being of plain cylindrical egg- 
ended construction, and the remainder, including the exploded ones, 
being cylindrical in the shell, with one flue tube, and having 
rounded ends, not truly hemispherical, but such as are known in 
the district by the term of “ bull-dog.” Their length was 43ft., the 
diameter in the shell 9ft., and in the internal tube 3ft.; while the 
original thickness of the plates had been not less than half an inch. 
The safety valves appear to have been loaded to about 45 Ib. on the 
square inch, a pressure for which the original construction of the 
boilers was quite sufficient. The boilers were set upon mid-feathers, 
and fired underneath, the flames passing in the first instance along 
the left hand side of the wall, then returning on the other, and 
finally passing through the internal flue tube to the chimney. 

“The rents in both the exploded boilers had taken place at the 
furnace or south end, and a portion of the shell containing three or 
four rings of plates had severed itself in each instance from the re- 
mainder. The main portion of the shells had flown northwards, that 
of No.2 to a distance of eighty yards, and that of No. 1 to thirty yards. 
The former had fallen beyond the works, but the latter immediately 
upon one of the puddling furnaces, knocking down the chimney, and 
demolishing the roof of the building. A fragment of the firing end 
of No. 1 had been thrown in a north-easterly direction to a distance 
of 130 yards. The engine-house, a massive stone building, three 
storeys high, adjoining No. 1 boiler, was unroofed, the whole of 
one side thrown down, and the remaining walls bulged and 
shaken. The bed of the boilers was completely torn up, and bricks 
and pieces of stone scattered in every direction. From these missiles 
many of the deaths occurred. One ata distance of about 105 yards, 
another at eighty yards, a third at seventy yards, and a fourth at 
thirty yards; while one person, though, fortunately, not killed, was 
struck and seriously hurt when standing 100 yards off, and I ob- 
served an edge stone which, though it had fallen at a distance of 200 
yards from the boilers, had yet cut its way into the ground with 
suflicient force to have killed any oneit had struck. Those injured 
by the flight of the boilers themselves were comparatively few ; while 
as many as six men were killed in the engine house by the steam 
and hot water that played in upon them from the boilers remaining 
at work, after the explosion of Nos. 1 and 2, although the inter- 
vening steam pipe, for a length of about 40ft., had been carried 
away. 

“ Destructive and complicated as the results of the explosion were, 
the cause was very simple, as, indeed, it is in every case. 

“It appears that the water with which the boilers were fed was 
highly corrosive, a portion of it being derived from some coal work- 
ings a short distance up the valley in which the ironworks were 
situated. This water had eaten into the surface of the plate in a 
most remarkable manner, and I have never seen any so severely 
affected. A considerable portion of the inside of the boilers pre- 
sented an appearance very similar to a honeycomb, the cells running 
closely one into another, and in many cases penetrating so deeply 
into the body of the plate as only to leave a mere film of metal 
about one-sixteenth of an inch thick. The corrosive action was 
specially active at the overlaps, where it eat away a deep channel, 
completely undermining the edge of the plate, and in some cases 
penetrating as far as the body of the rivet. This channelling was 
quite independent of mechanica) action, being as severe at the 
transverse as at the longitudinal seams. The plates which were 
most affected by this corrosive action were those nearly over the 
fire bridge at the bottom of the boiler, and in the vicinity of the feed 
inlet. ‘Those on the left-hand side of the mid-feather wall were 
more severely attacked than those on the right, in consequence, as 
it would appear, of the higher temperature, since the flames from 
the furnace on that side in the first instance. The intensity 
of the action diminished towards the back end of the boilers, and its 
effect upon No. 1 did not appear to be precisely similar to that on 
No. 2, the latter being deeply honeycombed, and the former eaten 
away more wey, In No. 2 there could not have been less than 
50 square feet of honeycombed surface, 

“ With regard to the compound nature of the explosion :—That 
the boilers did not burst simultaneously, but that the explosion of one 
caused that of the other, is attested by the fact that those at the 
works at the time heard two distinct reports. The primary rent, 
it appears to me, was at a longitudinal channel immediately over 
the fire at the bottom of No. 1, the edges of the plate at this 
fracture, for a length of some feet, being reduced to a knife 
edge. This rent extended longitudinally throughout the first 
two or three rings of plate, and then assumed, at the adjoining ring 
seam of rivets, a transverse direction running completely round the 
circle, 

“Itis thought that the fact of the massive wall of the engine- 
house, adjoining boiler No. 1, having been severely bulged and 
shaken at its base, corroborates the view that No. 1 was the first 
to explode. Had it been otherwise it is questioned whether No. 3 
would have escaped; but the flight of No. 1 afforded a vent for the 
| steam and water escaping from No. 2, and thus the explosion did 
not extend. 











Notwithstanding the palpably weakened state of the plates from | 


the corrosion just referred to, a good deal of misapprehension has 

taken place with regard to the cause of the explosions. It has been 

attributed by some to unusual and excessive pressure, due to the 
| neglect of the engineman in omitting to ease the safety valves. The 
| boilers supplied steam to two engines, both of which were standiug 
| at the time of the explosion, one of them the large blast engine, only 
temporarily, in order to repack the piston, and it was from the fact 
of a number of men being engaged in doing this that so many deaths 
occurred in the engine-house. In consequence of both engines 
being stopped, it is argued that the pressure of steam must neces- 
sarily have been excessive, and hence the explosion. It is true that 
if the steam were blowing off very strongly from the safety valves, 
which, however, was not stated in evidence to have been the case, 
the pressure in the boilers might then have risen some 10 Ib., or 
even more, But no boiler is in a safe condition for work that is 


within so narrow a margin of explosion. In this district, boilers | 


intended to be worked at 60 1b. per square inch, are proved by good 
| makers at a pressure of 120 1b., which, however, by no means 
| attains to the bursting strain; so that it will be seen there is a 
| margin of strength which cannot be exhausted by an insignifi- 
‘cant increase of 10 1b. or 15 1b. upon the ordinary working pres- 


sure. It may be true that, in consequen ilapi 

condition of the boilers, the stoppage of the cake mone 
diate occasion of the explosion, just as it is ‘the last ats that 
breaks the back of the camel,’ but it cannot, by any means, be ~ 
= as an yen — 

* By others the explosion has been attributed 
although on examination of the plates of ee been etme, 
that this could not have been the ease. Two witnesses at the in m4 
attributed the rending of the boiler to explosive gases. One of | 
who fitted up these boilers seventeen years since, when new se 
had for fifteen years occupied the position of mechanic to the works 
considered that had the rupture ensued simply from thinness of the 
oy and pressure of steam, little damage would have been done 

he other witness, who was an engineer, and stated he had had 
considerable experience in the management of engines, having been 
engaged for upwards of forty years at some of the largest ironworks 
in South Wales, considered that, in consequence of the boiler havin 
been overheated from shortness of water, an explosive gas had eck 
formed from the mineral and vegetablesubstances contained in the feed 
and that this gas had been ignited by a flame from the furnace. which 
got inside the boiler through a crack in the metal. He could not 
give the name of the gas, not being acquainted with chemistry, but 
that was his opinion of the cause of the explosion, as a practical 
man. 

“These views might be passed over in silence did they not 
unfortunately obtain a much wider credence than is generally sup- 
posed. On the occurrence of every fresh explosion they aa 
revived, and tend to divert attention from the true cause of the 
catastrophe, and seriously hinder the adoption of sound measures 
for prevention. 

“In conclusion: The true cause of this explosion is not to be 
found either in excessive pressure of steam or shortness of water, 
but simply in the reduced thickness of the plates by the ravages 
of internal corrosion. It is impossible that com petent inspection 
could have failed to detect the danger; while there does not appear 
to be any reason to doubt, that the daily introduction of a small 
quantity of common soda along with the feed, would have been as 
successful in arresting the corrosive action in this instance, as it has 
been in others. 

“The jury in their verdict found that the ‘explosion was the 
result of accident arising from the bad state of the boilers, but they 
had no evidence to show that those in charge were responsible for 
such accident.’ 

“ For the present month I have to report three explosions, from 
which fifteen lives have been lost, and also twenty-five persons in- 
jured. Not one of the boilers was under the charge of this 
Association. The scene of the explosion has been personally 
visited in each case, and the cause investigated. The following is 
the tabular statement : 


TABULAR STATEMENT OF EXPLOSIONS FROM FeBRUARY 20TH, 1864, 
TO MARCH 25TH, 1864, INCLUSIVE. 























Progres- | Persone! Pere 
sive No. Date. General Description of Boiler, ;°TS°MS) Persons por) 
for 1864, killed. injured. . 
| ncesincesemmnninniennasoomennans | a 
| | 
6 Mar. 1 | Vertical furnace boiler, ex- | 
ternally fired ~~ «9 12 | 19 | 31 
{ 
7 Mar. 11} Ordinary single flue or Cor- | 
nish, internally fired.. .. 1 } 6 | 7 
| | 
8 Mar. 22/ Plain cylindrical egg-ended, | 
externally fired ee oe 2; 0 2 
' ————-. 
Total .. .. ..) 15 | 2% 10 


“ No 6 explosion way of a very fatal character, twelve persons 
being killed, and nineteen others injured. It occurred at an iron- 
works the boilers of which were not under the inspection of this 
Association. The exploded boiler was of the vertical furnace class, 
and heated by the flames passing off from three iron furnaces, 
These flames played in the first instance on the outside of the boiler, 
then passing through three neck openings into a central internal 
descending flue, and thence, by means of a culvert, to the chimney. 

“This is a dangerous class of boiler. It is very inconvenient for 
complete examination, and the plates at the bottom upon which it 
sits may be seriously corroded without detection, unless the boiler 
is lifted from its seat. Also the intense flames from the reverberatory 
furnaces impinge directly upon the shell externally, and the fires 
cannot be controlled as in an ordinary grate boiler, while, in addi- 
tion, from its height and its being enveloped in brickwork, the 
best arrangement of water gauge becomes inapplicable as well as 
the fittings generally inconvenient and inaccessible. But not 
only is this class of boiler from these circumstances peculiarly 
liable to explosion, but when it occurs the consequences are pecu- 
liarly serious. The boiler standing erect is enveloped in a shell of 
brickwork some 15ft. or 20ft. high, and surrounded by three or more 
furnaces, from the flames passing off from which it is heated. The 
temperature of these furnaces is very high, and their fire-brick 
lining, as well as the masses of iron with which they are charged, 
is frequently at a glowing white heat. When the boiler explodes 
its brickwork casing, as well as the furnaces, are demolished, and 
the débris, much of it red-hot, is showered in every direction, so 
that more injury is done by the flight of the fragments than by that 
of the boiler itself. When it is added to this that these boilers are 
frequently placed in the very heart of crowded works, and that, on 
account of the contiguity of the iron furnaces from which they are 
heated, numbers of workmen frequently surround them, it is 
thought that the dangerous character of these boilers will be some- 
what apparent. e 

“The boiler in the present instance was 17{t. 4in. high, 9ft. 6in. 
in diameter, and made of plates three-eighths of an inch in thick- 
ness; while the pressure of steam at which the safety valve was 
loaded appears to have been about 30 Ib., a pressure which the boiler 
could safely have withstood as loug as it was in good condition. _ 

“ An examination of the shell of the boiler after the explosion 
left no doubt as to its cause. The boiler was an old one, aud had 
been repeatedly patched, while the edges of the plates where the 
fracture had taked place were reduced by corrosion for a consider- 
able distance to the thickness of a sheet of paper. The position of 
the rents was below water line. This corrosion, which had taken 
place externally at the side of the boiler, as well as at the tippet 

late at the bottom on which the boiler was seated, was due to 
eakage, and must have been going on for a considerable time, while 
the greater portion of it could have been detected by competent I~ 
spection in the external flue. The explosion, in short, resulted 
simply from the dilapidated condition of the boiler. ; * 

“ The jury brought in a verdict of manslaughter against the fire- 
man, as well as against the proprietor of the works, and his son, 
who acted as manager. 

“No. 7 explosion, which resulted in the death of one person and 
in injury to six others, occurred at a saw mill, and was due to the 
collapse of a furnace flue, and is an illustration of the necessity ol 
strengthening all such flues with hoops or other suitable means. 

“The boiler, which was not under the inspection of this Associa- 
tion, was of Cornish construction, 2Uft. in length, and about 4it. Gin. 
diameter in the shell. The furnace tube was slightly oval, ys 
likely unintentionally so, through imperfect workmanship, om 
measured at the furnace mouth 2ft. Gin. vertically, aud 2f. 4210. 
horizontally. The thickness of the plates in the shell was three- 
eighths, and in the furnace tube five-sixteenths of an inch. wee 

“ The furnace tube had collapsed from the fire-bridge to the ene 
of the boiler. These tubes usually collapse vertically, the crow® 
coming down, but in this case the movement had been hi ; se 
the two sides coming together. The fire-bridge had arrested “ 
collapse at that part, and the crown plates at the furnace end, W a 
showed no signs of having been overheated, remained uninjured 
The tube had severed at one of the ring seams of rivets —— 
between the fire-bridge and the end of the boiler, and the back = 
plate had been torn away from the shell, while the main portion © 
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the boiler was thrown forwards across the stokehole, and the frag- 
ments blown in the opposite direction. 

“The damage done to the surrounding property was consider- 
able, not so much, perhaps, from the peculiar violence of the 
explosion as from the fact of the boiler being surrounded by 
buildings, many of which were dwellings. The works in which 
the explosion took place were levelled to the ground, and reduced 
toa heap of ruins, while the surrounding houses were so damaged 
that they presented the appearance of having been bombarded, 
and some of them, it is reported, had to be condemned on the 
following day, by the district surveyor, on account of their danger- 
ous condition. 

“Jt was given in evidence at the inquest, that one of the two 
safety valves with which the boiler was fitted, was blowing-off 
shortly before the explosion, and on making my examination sub- 
sequently, I saw no reason to doubt that the safety valves had been 
free, though it appeared on inquiry that they had been improperly 
loaded, as two irregular weights had been allowed instead of asingle 
suitably adjusted one, fixed at the end of the lever. This somewhat 
complicates the question of pressure, but from calculations founded 
ou such particulars as could be obtained—the weights having been 
lost in the general ruin—it appears tbat the valves were loaded to 
about 70 lb. to the square inch; while it was stated at the inquest 
that the blowing-off pressure was a little under 40 Ib. by the gauge ; 
the accuracy and construction of which, however, I was unable to 
examine, since it had been destroyed by the explosion. The pres- 
sure of 70 1b., however, would not have been suflicient to injure the 
cylindrical portion of the shell, neither would it have collapsed the 
flue tube, had it been well made in the first instance, and 
strengthened with hoops as it should have been; while even the 
subsequent addition of supplementary hoops to the flue, in spite of 
its oval construction, would have prevented the explosion. It is to 
be regretted that the irregular system of loading the safety valves, 
referred to above, should have been permitted, still I cannot but 
consider that the fundamental cause of the explosion was mal-con- 
struction of the boiler. 

“Tho jury brought in a verdict of ‘ accidental death,’ attributing 
the explosion to over-pressure of steam consequent on the imperfect 
condition of the safety valve; appending to their verdict a recom- 
mendation to the effect:—That a legislative enactment should be 
passed, compelling boiler-makers to stamp on their boilers the 
pressure at which they might safely be worked; and further, that 
the act should allow none but properly educated and licensed 
engineers to have charge of engines and boilers, and, in addition, 
should provide for the periodical examination of all boilers by duly 
qualified inspectors. 

“No. 8 Explosion, which resulted in the loss of two lives, affords 
an additional illustration of the danger so often pointed out in these 
reports, as attendant upon the use of externally-fired boilers, espe- 
cially when they are fed with sedimentary water, and not provided 
with efficient blow-out apparatus. The explosion occurred at an 
ironworks, the boilers of which were not under the inspection of this 
Association. The boiler in question was No. 3 in a series of eight, 
working side by side, and connected together both by the steam pipe 
and feed pipe. ‘They were of plain cylindrical egg-ended construction, 
externally-fired, and set with a flash flue; their length beiug 40ft., 
their diameter 5ft., and thickness of plate three-eighths of an inch. 

“The boiler gave way at one of the transverse seams of riveis 
situated about 8ft. from the front end, and very near to the fire- 
bridge. ‘Che rent commenced at the bottom, and then continued 
throughout the entire circle of rivets, severing the shell completely 
into two sections, which flew in a straight line in opposite direc- 
tions. Judging from objects struck in its flight, the furnace end of 
the shell must have assumed a considerable angle of elevation im- 
mediately on quitting its seat. Two boilers on each side of the 
exploded one were dislodged from their original position and thrust 
laterally. Had not the flue below them been unusually roomy, and 
thus afforded considerable vent for the steam and water which 
escaped from the rent, it is more than probable that the explosion 
would have spread to the sister boilers as it has done in other cases, 
and perhaps have involved the whole series. 

“'This explosion was not due to shortness of water, as an exami- 
nation of the condition of the plates clearly showed, neither was it 
due to excessive pressure. It is stated that the ordinary pressure of 
steam was 521b., which was by no means dangerously high for 
boilers of such dimensions, as long as they were in sound condi- 
tion, while the direction which the fracture took clearly shows that 
the rent was not due to pressurealone. The water with which these 
boilers were fed was very sedimentary, while they were not fitted 
with any blow-out apparatus, either at the surface of the water or 
at the bottom. In consequence of this the plates over the fire in 
the exploded boiler had bulged downwards in two places, and re- 
peated repairs had been found necessary to the whole series of 
boilers at the part immediately over the fire. The seam, however, 
at which the rent occurred did not exhibit such signs of injury as 
some of the others, and the fracture, which had run from rivet 
— rivet hole, had not commenced on the outer, but on the inner 
overlap. 

“Several causes, no doubt, combined to produce this effect, although 
it may be difficult to determine the exact value of each. The feed 
was introduced et about the middle of the boiler, and led down to 
within 9in. of the bottom. This, as has sofrequently been pointed 
out in these reports, should never be done; since it unduly contracts 
the bottom plates, and the seams are found to give way in conse- 
quence. Again, externally-fired boilers are frequently weakened by 
repair ; while some are strained by imperfect workmanship in the 
first instance. ‘To which of these causes the fracture was due, 
or whether to the whole combined, is neither very easy nor very 
important to determine. But it is important to note the fact of 
an explosion having occurred to an externally-fired boiler, from 
the failure of a single transverse seam of rivets, which neither 
by leakage nor by any appearance of burning on the outer surface 
of the plate, gave any warning of danger :—a fact, which it is 
thought affords a clear example of the treacherous character of this 
class of boiler. 

“Having now given the principal facts of the preceding ex- 
plosions, a few general remarks, ir. conclusion, may not be out of 
place. It appears that, during a period of scarcely three months, i.e., 
from the commencement of the present year up to March 25th, the 
day to which report is made up, there have occurred eight ex- 
plosions, from which twenty-nine persons have been killed, and 
forty-two others injured; while five persons connected with the 
management of these boilers have been committed for manslaughter. 

“It cannot have escaped attention how extremely simple the 
causes of all these explosions have been ; in three cases, the choking 
of the feed pipes through frost; in two others, wasting of the plates 
to the thickness of a sheet of paper; and in the sixth, the mal-con- 
struction of the boiler. 

_“Tronworks appear to maintain their position at the head of the 
list, both for the number and fatality of their explosions, and, under 
these circumstances, it may not be unwise to re-consider the policy 
low generally adopted at these works, viz.,—that of employing the 
more primitive description of engineering arrangements, in preference 
to those of a more modern character, and now widely adopted in other 
brauches of industry. It is often argued that the rough class of 
labour obtainable at ironworks necessitate the continuance of primi- 
tive and rough mechanical appliances ; an argument it is thought, that 
admits of question. True economy inengineering matters is only to be 
found in the employment of the best material and workmanship. 
The continued use of inferior and rough boilers tends to perpetuate 
inferior and rough workmen; while, on the other hand, the use of 
& superior description, would stimulate and raise them; and should 
the Statement which is sometimes made be correct, that ironworks 
Will not supply workmen of the requisite stamp, nothing could be 
asier than to import them from other departments of engineering. 
Where boilers of a superior class have been adopted they have 
been found to be productive of economy in working, as well as of 
human life, and there can be no reason to doubt that these advan- 
tages would follow their introduction at ironworks. 

“A very frequent source of explosion, and one by no means 
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peculiar to any particular class of works, is that of having vo 
spare beilers, so that the Sunday becomes the only day for exami- 
nation and repair, when the time is too short for either to be 
satisfactorily done, and thus the boilers are worked on in a danger- 
ous state. ‘Apart from other considerations, which need not here be 
entered upon, the practice of Sunday work is bad engiveering. 
Boilers are injured by being suddenly cooled, and should never 
either be emptied when hot, or filled with cold water. Examinations 
and repairs of the plates, if hastily done, are sure to be scamped, 
and patches temporarily and insecurely hung on with bolts, get to 
be substituted for soundly rivetted plates. Many instances of this 
might be given. At one of the inquests consequent on the explo- 
sion of a boiler referred to above, it was stated by the workmen 
that the boilers were so hot on a Sunday that they could only 
remain in them for a short time, and frequently had to come out 
for fresh air. In another case, in which a boiler covered with 
bolted patches, as just described, exploded a short time since, the 
engineman informed me that the Sunday was his regular day for 
getting inside his boiler, and going up the flues, when the heat was 
more than he could bear for any length of time; yet the poor man, 
very unjustly as it appeared to me, was committed for man- 
slaughter.* The simple plan of having spare boilers, so as to allow 
sufficient time for examination and repairs, would prevent many an 
explosion, as well as render unnecessary the demoralising practice 
of Sunday work. 

“It must not be lost sight of that explosions do not occur to those 
who are careful in the management of their boilers, and therefore it 
may fairly be asked if the carelessness of thoso who allow their 
boilers to explode is just to the body of steam users as a whole? It 
cannot but be feared that the continued occurrence of these fatal 
explosions will at length provoke the Government to undertake a 
system of inspection, and however wisely such a course may be 
carried out, it could hardly fail to prove irksome to the steam user, 
and to cramp the many careful for the careless few. It therefore 
becomes the duty of all owners of steam boilers either to have them 
examined by competent men of their own, or else to avail them- 
selves of the periodical inspection of some independent and volun- 
tary association, while, should there be no such association in their 
own locality, they should then assist in establishing one—an effort 
which this Association would gladly aid.” 


* This man has just been tried at the Spring Assizes, and it appears that 
the boiler, which was 8ft. in diameter, and worked at a pressure of 41 Ib. on 
the square inch, was an old one, having been in use for as much as twenty- 
one years, and how much lenger was not known. It had been frequently 
patched, and is was at one of these patches where the plates were no thicker 
than a sixpence that the rent, resulting in an explosion, commenced. It is 
difficult to see the justice of throwing the onus of the ailapidated condition 
of an old boiler on the engineman, especially when he has been driven to 
patch it on Sundays as best he could, when it was too hot fur any man to 
work in, The jury, as may have been expected, acquitted the prisoner ; 
aud it is reported that, in answer tu a question from the learned judge, they 
stated that in their opinion the boiler ought not to have been worked in the 
condition in which it was, his lordship adding that he thought it was his 
duty publicly to state, that ne man in sucha situation as the prisoner ought 
to be trusted with such a boiler, and he must say that he entirely agreed 
with the opinion of the jury. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
MALLEABLE CAST IRON, 

Sir,—I was much pleased with your remarks on the manufacture 
of malleable cast iron, which appeared in Tux Enaineer of the 
25th ult. At present the manufacture has not much to boast of ; 
yet, if the attention of manufacturers were more directed to this sub- 
ject, I have no doubt that the molecular arrangement of the iron 
could be so controlled during the process of manufacture as to be 
made to assume the fibrous texture of the best wrought iron. Of 
course the primary step to success is to use cast iron as nearly a pure 
carburet as the most improved system of smelting will afford. And 
itis not presuming too much on the resources of our iron smelters 
to say that, if a demand for a constant supply of such iron were 
made, the demand would be fairly met. The manner in which 
the change is effected from brittle to malleable cast iron by simple 
contact, at a certain temperature, with hematite iron ore, oxide of 
zinc, &c., appears very clear; and, if vou will allow me, I will state 
what I observed on the matter during an experiment 1 made about 
two years ago. Dr. Wolff, of Chatham, desired me to make him a 
small instrument, which I found would require to be made of 
malleable iron; but the difficulty of forging was too great, so I re- 
solved to get several of them cast, and try if I could make the cast- 
ings malleable. I had a quantity of very pure sesquioxide of iron 
(Fe, 03), which I had prepared for polishing the specula of reflecting 
telescopes. I put the castings, together with a pieee of gate, in a 
crucible, and completely covered them with the sesquioxide, and 
placed the whole in a common kitchen fire, and at the end of three 
days I took them out. When I struck at the piece of gate with a 
hammer it bent, but, on trying to bend it back again, it broke with a 
short, dull fracture, indicating, as I afterwards proved, that it had not 
been sufficiently decarbonised. The process was interrupted at 
nights, as the fire then went out. 

‘The sesquioxide of iron (Fe, O,) was changed from a bright red 
to a purplish black (Fe; O,). The change would be indicated by 
the following equation :— 

3 (Fe, 03) + C = 2 (Fe O Fe, 03} + CO. 

From this equation it is easy to calculate how much good red ore 
will be sufficient to decarbonise a given weight of castings. 

I tried several other experiments, with the object of studying 
the behaviour of other oxydising bodies towards cast iron; but as 
want of leisure hindered me from pursuing the matter as far as | 
wished, I will not detail the experiments. The following generali- 
sation appears to explain why red hematite is chosen in preference 
to other oxidising substances. 

Carbon is disposed to combine with other bodies at a red heat. The 
affinity between carbon and oxygen is greater than the affinity between 
carbon and iron at a red heat. But the affinity between carbon and 
iron is maintained at high temperatures so long as there is only a 
carbonaceous atmosphere (CO, or CQ). In an atmosphere of 
oxygen carburet of iron becomes wrought iron (puddling). But 
oxygen will combine with iron below redness, so that if cast iron 
be heated in the presence of bodies which give up their oxygen 
below a red heat, the oxygen will have comb‘ned with the iron by 
the time that the carbon attains a heat sufficient to combine with 
the oxygen. Red hematite will not part with any oxygen until it 
attains a red heat. At this temperature the oxygen will combine 
with the carbon, and, assuming the gaseous state, off, while the 
iron is left free from carbon, or, in other words, has become malleable. 

Iam under the impression that our scientific literature is very 
poor on this matter; but, if those of your readers who have facili- 
ties of observation in the manufacture of malleable cast iron were 
invited to communicate their observations, this branch of our 
manufactures would soon attain its proper rank. 

I have noticed some natural facilities in Lancashire and else- 
where, which, if rightly taken advantage of, would aid the manu- 
facture no little. If you will permit me I will return to the subject 
at some future time. M. Watsu. 

Salford, Blackburn, April 6th, 1864. 





SPEED OF PISTON. 

Sir,—Allow me to invite attention to some of the means used to 
attain a high speed of piston, without the sacrifice of durability so 
indispensable in the steam engine. 

In the commencement of my practice, by carefully noting the 
cause of sundry breakdowns, it became evident to me that all the 
trouble came from want of sufficient wearing surface in the engines 
that failed. 

With this in mind, and a determination that if other errors were 
to be made they should be on the safe side, a new engine was de- 
signed. All the wearing parts were enlarged to dimensions calcu- 
lated to transmit the greatest possible impulse at the highest speed 
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intended, without danger of breaking through the film of oil between 
them. 

To show how far this was carried I will give a few details. 

For a 10-in. diameter cylinder, 2-ft. stroke, fly-wheel 6ft., crank 
shaft 7ft. long, Gin. in diameter, the bearings were made ldin. long, 
and run in soft cast iron, the shaft being cast of hard iron. 

The crank pin was made 6in. long, 4}in. diameter, and bored out 
to contain a reserve of tallow in the centre, which acted very use- 
fully by supplying the necessary lubrication through small holes to 
the brasses whenever a slight warmth called for it. The same means 
proved equally effective when applied to the crank shaft bearings. 

The next point was to give additional length to the piston, which 
was made 6in. instead of 3}in., at the same time the rod was en- 
larged from 2in. in diameter to 2}in. 

The bearings of cross-head on the guides were increased to 16 
square inches on each guide, 

The crank turned toward the cylinder when describing the upper 
half of its revolution, and with 100 lb. per square inch boiler pressure, 
I found no difficulty whatever in making 300 double strokes per 
minute; and, further, as time went ou, the practicability of main- 
taining this high speed of piston (fully 1,200ft. per minute) became 
apparent, as well as its great economy. 

This speed has been, and still is, regularly maintained, without 
breakage or delay of any kind arising from it. 

If I could only speak of one engine as having worked for a few 
mouths at this speed, I should attach but little importance to the 
fact; but by my having been engaged in this particular field of 
engineering for fifteen years, and knowing now of scores of such 
engines that have been at work for many years, some of them day 
and night, I can say from my own certain knowledge that this high 
speed does not entail a proportionate increase of cost for repairs, but 
does add very greatly to the economy of steam engine practice, and, 
therefore, earnestly advocate its practice, modified to the size of 
engine worked. 

The lead on the valve should be increased with the speed of 
piston. 

At 1,200ft per minute the valve was arranged to open at a point 
when the piston required Jin, to complete its stroke. This gave a 
spring of steam which received all the power imparted by the mo- 
mentum of piston and connecting rod, and converted the same into 
heat by compression, giving full boiler pressure to the newly-enter- 
ing steam, and full boiler heat to the cylinder head and piston, and 
thus preparing everything necessary for a most effective stroke. 

The cylinder, thus receiving fresh increments of heat ten times 
per second, had no time to cool, and the result was altogether 
satisfactory. 

The engine, which cost but one-half the price of the old one that 
had been worked at 40vft. of piston speed, with intermediate gear to 
get up the speed required, occupied but half the space, and required 
but little more than five-eighths of the fuel to do the same work out 
of the same boilers. 

Looking back on such results so easil. «ttaine seems reason- 
able to conclude that, of the engineers now aiming at a greater 
economy by means of high pressure stewm and good expansion, they 
will succeed best who, in addition to those essentials, provide most 
thoroughly for working at a high speed of piston. Tt & w. 





WOODEN-CASED ?, IRON-CASED SITIPS OF WARK, 

Sin,—As it is an unsolved problem whether wooden or iron ships, 
or ships built of wood and covered with armour-plates of iron are 
the most suitable for ships of war, | trust that I may be pardoned 
in proposing for discussion, and, I humbly hope, for trial, another 
plan of building men-of-war. propose haying iron ships, with 
external wooden casing all over them. First, to the iron hull have 
perpendicular timbers or planking 2ft. square, firmly bolted with 
screw bolts (the heads counter-sunk in the timbers) to the bottom 
aud sides of the iron ship so closely together that they shall be 
caulked between each, and with asphalted telt between them, and the 
iron hull over these crossing at right angles place horizontal 8in. 
planking secured to the underneath perpendicular timbers by copper 
bolts of 20in.: this double planking w have Jeffries’ marine glue 
between it. 

The advantages of this plan are that the copper and the iron need 
not come in contact—no galvanic action to destroy the latter. 

By having the iron inside the timbers, there would be fewer 
splinters from sbot than when the timber isa backing or lining to 
the iron sides, and by placing an iron ship inside a wooden casing, 
built in this manner, you can combine the strength and invulnera- 
bility of an iron ship with the clean-bottomed long-sea-going 
advantages of a coppered and copper-fastened timber-built ship. 

In this, my proposed plan of wooden casing for iron ships, 
believing that it would materially increase resistance to penetration 
of shot, I am not unmindful of the fact that both shot and shell 
would bed or lodge in it, and that the latter would cause consider- 
able injury to timbers and planking, and even may set them on fire, 
but as the fire can only be superficial it can be controlled by wet 
swabs, the iron lining will keep it out of the ship, and the total 
external damage will be only such as can easily be repaired in any 
dockyard. In all experiments hitherto tried by firing against jron- 
plated targets with wood backing, the result has been not merely 
the fracture of the plates, but the splintering of the wooden backing 
has been such that it would prove most destructive to those on board. 
Now, by having the surface of 2{t. 8in. of teak to receive the first blow 
from the shot, the force would be so far checked that it could not after- 
wards in all probability have impetus sufficient to penetrate the five 
or six-inch iron plate behind the wooden casing. 

Of course I am only taking into consideration the average calibre 
of naval cannon, for | do not believe that the sea-going ship was 
ever built or ever will be built that could withstand the impact of 
600 lb, or 300 lb. steel shot. Although such mammoth or monster 
guns and shot may be worked in tranquil waters on an even keel, I 
do not think that they will be found available as naval artillery in 
all weathers in long sea-going ships. 

CuArLes Freperick Parkinson, 

Eppleton Hall, near Sunderland. Colonel. 





SIGNALLING AT SEA, 

Sin,—In Tue Encresr of the 25th March, your correspondent, 
describing the laying of a portion of the Persian Gulf Cable, men- 
tions a system of signals between two of the ships by making “a 
light appear for short and long intervals, representing the cots and 
dashes of the Morse privting alphabet.” It is further stated that this 
system, which had been “adopted before by Dr. Whitehouse, 
answered admirably,” and that the captains and officers of the ships 
were so delighted with it that they anticipated being obliged to pass 
a Board of Trade examination in the Morse alphabet in ten years 
time. 

Whether Mr. Whitehouse used this means of signalling before I 
did I am not aware. I have used the long and short flash as a meaus 
of signalling since May, 1860, both by day and night. I have used 
it with May’s and Holmes’ electric lights, with the Bude light, and 
with many other varieties. 

Happily for the success of the system it is not necessary to master 
the Morse alphabet, nor to pass any examination, as by my arrange- 
ments (patented in 1862) any one may make himself an expert sig- 
nalman in a few minutes, 

My system has been for three years undergoing experiments by 
order of the Admiralty. From June to December last it has been 
used as an auxiliary, and since December as the sole system of night 
communication in the Channel Fleet. It is now extended to the 
Mediterranean squadron, and the reports which have come in imake 
its final adoption as the signal system of her Majesty’s navy almost 
a certainty. 

My system is fully described in the journal of the United Service 
Institution, vol. vii., No. 28, and in Tus Engineer, September 
18th, 1863, and I trouble you with these few remarks in order that 
your readers may know that naval officers are fully alive to the im- 
portance of the subject, and are not behind the scientific world in a 
matter which so nearly affects us as a maritime nation. 

Fulham, March 31st. . H, Couoms, Us nmindor RN, 
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Tuts invention is by C. G. Wilson, of Blackheath, Kent. The 
objects and purposes which the improved machinery is designed to 
accomplish are to provide a portable and compact but powerful press 
with suitable arrangements for the reception and retention (during 
the process of pressing) of the substances to be pressed, specially 
advantageous for pressing cotton, but capable also of being used 
for crusbing and pressing other substances, the improved machinery 
being so arranged as to be combined with suitable locomotive or 
traction engine arrangements for locomotion on railways or on 
common roads, and so as to enable the machinery to be readily 
transported from place to place in a fit state for immediate use. 

Fig. Lisalongitudinal elevation; Fig. 2, plan; Fig. 3. half end eleva- 
tion ; Fig. 4, half transverse section taken at line A, B, (Fig. 1.) Theim- 
provements consist, first, of powerful press mechanisin worked by hy- 
draulic or screw pressure (placed horizontally by preference), the 
head plate or ram head A (see Fig. 4) working inside of a box A* 
made to receive the substance to be pressed, the sides and guides B 
of the box being bolted or otherwise firmly fixed to and working 
in V slides, with the head plate or ram head (A) and through the 
bottom end plate, upon which the bale is made, acting as guides to 
preserve the parallel and horizontal or other position of the machine 
when in operation. This machinery should be combined with loco- 
motive or traction engine arrangements, as shown, and thus adapting 
it for loc motion on railways or common roads, rendering it useful for 
cotton pressing in India and other places, ‘lhe outer side casing C 
of the box A* aforesaid is made of cast or wrought iron put together 
on horizontal tie bars (C!), connecting the top (D) and bottom (E) 
plates of the press box (A*), the top (D) being cast or formed with 
and forming part of the press cylinder casting; doors F (in the 
case of Fig. 1 shown by the dotted lines) are provided, having 
systems of levers G (or cambs or other suitable cortrivances) for 
opening or closing the same when required, the said levers being so 
arranged and provided with the counterpoise G?, as shown, as to act 
with equal force to open and to.close the door, so that the 
opening or closing may be effected with safety by the ap- 
plication of very small manual power, to which end the pin of 
the joint G* forming part of lever *, which levers work 
on pins from the edges of the doors projecting outwards, and 
having small rollers working in one direction on the ledge 
guide H, the lever or connecting’ bar *2 connected at the lower end 
to the counterpoise G? also work freely on the pins of levers or con- 
necting bars *3, also connected to the counterpoise, and work on the 
pins of hinge joint produced of the doors F, The doors are hinge 
jointed, as shown. Rocking levers I rocking on centres K, working 
in pendant bearings L, fixed to or forming part of the framings, the 
one end of each spring M being jointed to the rocking lever I, thus 
retaining the whole machine in a parallel position from any ine- 
qualities of the rail or road. N, foot board, to facilitate the 
operator's access to the box sustained by. the step irons N*. It is 
preferred to use steam power to work the pumps of the press, the 
pump (marked Q) being worked by a continuation P of the piston 
rod of the steam piston. : 

In order to actuate t 
gearing instead of bys 


press arrangements by steam and by screw 
mand hydraulic pressarrangements,as shown, 


the same press box as bafore described would be used except that the 
traversing head plate or ram head should beconnected firmly to screw 
nuts, one on each side, the traversing motion being supplied from 
revolving screws of any required diameter, turning in bearings fixed 
in or to the top and bottom plates D, E, the head plate and side 
guides would be actuated together by the revolving screws on each 
side of the press box by the nuts; the screw shafts being worked 
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by toothed wheels driven by endless screws, being driven by multi- 
plying gearing from the crank axle of the engine, arrangements being 
made for throwing the same out of gear and the power used by 
similar gearing to work the axle of the driving wheels for traction 
engine arrangements or otherwise. Hand power, capstan, winch 
handle, or other arrangements may be connected in place of the 
crank axle worked by steam or other power as aforesaid. ‘he follow- 
ing is the mode of operation of the improved machinery. ‘The press- 
box A has to be filled through the doors F, F, after which the doors 
have to beclosed and securely fastened by the arrangements shown for 
operating on the latch bolts, viz.,Q, the handle, centred to the door 
at Q*, and jointed to the cross bar R, to which the levers S, S, are 
jointed, which levers are also jointed by fixed centres to the door at 
‘I’, the levers 8, 8, working the latch bolts. The press head being 
set in motion is to be continued down the inside of the box to the 
size of the bale required, when the door F, near the end of the box, 
and a door beneath, marked a, is to be opened by the counterpoise 
lever a*. The door a being provided with the same latch-bolt 
arrangements as the other doors F. The bale is bound in the usual 
way by rope or hoop-iron bands, and upon the pressure being re- 
moved the bale descends through the lower opening a, when the 
press head or ram head returus to its original position by using one 
or more of the pumps as exhaust pumps, or by means of chains, 
pulleys, or other connections, to be soe a by the reverse motion of 
the engine or otherwise. When the six-wheeled engine shown 
arrives at a station or position for working, the wheels are 
lifted from the rails by means of the jam nuts and bolts 8, from 
the top of the bearings, allowing the guard irons c of the 
form shown (adjusted to any height by nut and screw arrange- 
ment, shown detached at Fig. 4*), to take the weight of the skid d, 
also, when drawn over to a straight joint, or nearly so, assist in 
steadying the weight of the engine, upon which the same securely 
rests as a stationary engine. When the driving wheels are thus 
relieved from contact with the rail or road they will act as fly- 
wheels or as wheels for communicating, by driving bands, motion to 
cotton gins fixed on the press or otherwise, or to machines of any 
suitable and available character. Or when the screw arrangements 
are adopted a drum on the crank axle, or otherwise, might be made 
available for the same purposes. The skids are provided with 
spiral springs c at the fixed end to prevent any undue weight being 
thrown upou the said arrangement of levers attached to the skid, as 
shown. The framing may be made of cast or of wrought iron, 
forming a complete frame on wheels independent of other parts of 
the machine; or it may be constructed as part of the machinery in 
the course of erection. 








Tue Frenxcu Inon Trave.—The amelioration recently reported 
in the state of affairs at St. Dizier continues, but without any more 
marked progress being made. The various forges, foundries, c., 
have plenty of work, but prices remain without change. Refining 
pig (charcoal-made) is dealt in by continuation at £4 16s. per ton ; 
this is a generally admitted quotation. The system of mixing coke 
and charcoal is becoming more and more general; some new blast 
furnaces are applying themselves to this fabrication, and only a 
small number continue operations with pure charcoal. A better 
demand has appeared for chain iron, and, if this state of affairs does 
not bring about a rise, at any rate it may introduce more firmness 
and uniformity in prices. English irou in warehouse is quoted on 
the Marseilles market at £3 16s., and English pig at £5 2s. per ton. 
Correspondence from the eastern group of departments confirms the 
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amelioration previously reported from that direction. Many orders 
for special and merchants’ irons have been received at the forges. 
The Moyeuvre works, it is understood, are about to resume the 
fabrication of rails, in order to meet the numerous engagements 
of the house of Wendel, and for the execution of which the 
resources of the Styring establishment would not suffice. °A 
good inquiry is noted for pig and stretched irons, and it may be 
observed that this eastern group, although it produces a large quan- 
tity of pig, suffers almost from a scarcity of that article. The con- 
siderable stocks of Noveant have been run off, and it appears that 
avother blast furnace is about to be relighted. Only one blast 
furnace is in activity at the Hayange works; the others are in 
course of demolition, but will be replaced by furnaces of greater 
capacity. A satisfactory state of affairs prevails in the Meurthe dis- 
trict. Pont-i-Mousson has disposed of a large quantity in the de- 
partment of the Nord, and has engaged the production of one blast 
turnace for a year; a third furnace is being constructed by the pro- 
= Important engagements have been secured by MM. 
‘rouard and Champigneulles, so that, having regard to the large 
production, the quantity disposable is comparatively small. The in- 
dustrials of the Moselle and the Meurthe continue to urge on the 
State authorities the importance of carrying out the canalisation of 
the Moselle, and it is understood that the greater part of the neces- 
sary funds has been provided. The Eastern and Western of France 
Railway Companies have arranged and submitted for ministerial 
approval, a new common tariff for the transport of goods by slow 
trains to and from the principal termini of the two networks. 
Rather material reductions are proposed by this tariff. The Eastern 
of France Company is also maturing common tariff arrangements 
with some of the other great French networks.— Colliery Guardian. 

‘Tue ATLANTIC TELEGRAPH.—The cost of the new Atlantic cable 
will be £700,000. It will be heavier than the old Atlantic cable, 
At the meeting recently held in London the directors were also 
authorised to issue 6,857 shares, of £20 each, to be credited from 
time to time to the contractors after the cable had been laid, and to 
issue £100,0U0 of debentures out of the £200,000 debentures 
authorised to be issued. The steamship Great Eastern has been 
taken up by Messrs. Glass, Elliott, and Co., the contractors for the 
cable, for the purpose of laying it between England and America. 
The Great Eastern will be handec over to the contractors on the 
1st of next month,and from that date Messrs. Glass, Elliott, and Co. pay 
all the expenses of thesteamer, including wages, victualling, insurance, 
&c. When the cable is laid the proprietors of the Great Eastern are 
also to receive £50,000 in paid-up shares of the Atlantic Telegraph 
Company. Although Messrs. Glass, Elliott, and Co. take possession 
of the steamer on the Ist of next month, it is not their intention to 
lay the cable across the Atlantic till next spring; and should 
anything interfere with their fulfilling their engagements then, the 
proprietors of the steamer will receive a further remuneration, 
without interfering with the original agreement, as given above. 
‘The arrangement, it is to be hoped, will prove a profitable one for 
all parties; and the public, we are sure, will wish the Great Eastern 
every success in the undertaking. 

Armour Piates.—At a trial at Portsmouth on the 22nd ult., some 
4}in. plates showed a resistance to a 68 1b. shot fired with 16 1b. of 
powder, equal to that attained by English and Scotch plates of 6in. 
thickness. ‘The former as well as the latter rated Al, I'he Mersey 
Steel and Iron Company have requested us to correct anerror which 
we copied from the Jvmes to the effect that some of their plates 
recently tried, attained a figure of merit of only Ad. They really 
rated Al, 
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TO CORRESPONDENTS. 


Notice.—A SprciaL Epition of THE ENGINEER is 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*," Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 


A Reaver.— We cannot quite make out wour meaning. 

M. T.—The Bradjield reservoir pipes were, we believe, Lyin thick. : 

A. A. R—We see no objection to your modification of the parallel motion. 

Cui Poxo.— We ave unable to say. Are you not in the way of trywng the ex- 


riment ? 
aurua.— You can dissolve india-rubber in naphtha. We do not know if the 
solution is sold ready-made. 
1. W.—Mr. Kirkaldas book, published by him at 4, Corunna-street, 


Gla-gow, is the best ou the strength of iron, 

. B. 8.—Your boiler, if well made, ought to be safe at 501. An Win, 
proprllr, with 27t. pitch, will be as much as your toy engine will be able to 
turn 

M. J.—No: your calewlation is completely wrong. If you file THE ENGINEER, 
you will sind the rule given in various back numbers, often in the answers to 
correspondents 

A CoNSTAN? SUBSCRIBER.—IWe were not aware that engineers employed a 
“formula” for vegulating the number of strokes per minute of a steam 
engine piston. 

J. M.S, Captain Coles’ claim to the turret rests, we believe, upon a design 
which he made in 1855, Johnson's work on Patents, published by him at 
47, Lincola’s inn fields, is good. 

H. L.—Jn a locomotive a blast pipe reaching only to the top row of tubes has a 
areater forcing efiect than if extended into thz chimney. The ejiect by in- 
duction should be the sane in ether case. 

Rh. J.—For the Society of Engineers, address Mr. Alfred Williams, of 64, 
Bankside, Southware. Forthe Civil and Mechanical Engineer's Socety, 
address F. H. Roberts, hon. sec., at the Freemason's Tavern, Great Queen- 
street, 

J. J. B. (Liverpool).—The vesistance of the air pump has nothing to do with 
the calculation of the indicated horse power of a steamengine. Our article 
applied not to the effective power, but to the indicated power of marine 
engines. Nether is the resistance of the uur pump anything like what you 
have estimated it, viz., 44 lb. per square inch of the steam piston, 


CASTING PIERS. 
(To the Editor of The Engineer.) 

Sir.—The engineers have lately adopted such large diameters for the 
cylinders of which their iron piers are formed as to induce a recourse to 
casting them in segments bolted together ; the practical result of this isa 
much inferior casting. A few words will prove it. 

First, these segments are cast on their flat sides. The cylinder, when in 
one piece, must be cast on end, Steam engine cylinders were cast on their 
flat in old times, but the boring showed these castings to be porous; they 
are now always cast on end, 

Second, the segments are cast in green sand; the whole cylinder, of 
necessity, in loam, which all practical men know to be the better casting. 
Any engineer may, every enginver should, test the comparative strength 
on a small scale ; it will reveal an unsuspected, and most important, diffcr- 
ence. To the extent of 12tt. in diameter they can be cast in one piece, and 
the difference in price, if any, is certainly of no account in the cost of a 
bridge. A PRACTICAL FOUNDER. 

Glasgow, April 4th, -864. 


MEETING NEXT WEEK. 

InsTITUTION OF CiviL Ex@ingers.—Tuesday, April 12th, at 8 p.m., con- 
tinued discussion upon Mr, Phipps’ paper, ** On the Resistances to Bodies 
passing through Water ;’’ and (if time permits) the following paper will be 
read: ‘Description of the Santiago and Valparaiso Railway,” by 
Mr. William Lluyd, M.1.C.E. 

Society oF AkTs, Wednesday, 8 p.m.—*‘ On a New Process of Preserving 
Meat.” By Dr. Morgan, Professor in the Royal College of Surgeons, 
Ireland. 

RovaL Ustrep Service Ixstitution, Whitehall-yard.—Friday, lecture at 
three o'clock. “ The Chief Features of the Gymouastic School, at Chatham, 
and the Progress Made in the Extension of the System of Gymnastic 
Training in the Army.”” By Archibald Maclaren, Esq. 





Tue ENGINEER can be had, by order, from any newsagent in town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance/:— 

Dalf-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s8.6d. 
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TRE BRADFIELD RESERVOIR. 

THE engineering profession will be disposed to look 
with some distrust upon the recent appointment of a 
“Government engineer” to criticise such works of con- 
struction as may have attracted the attention of the Nome 
Secretary. ‘The tendency of this new form of official 
interference is illustrated in the case of the Bradtield 
failure. A dam had burst with fearful loss of life, 
yet, after a scarching investigation, the exact cause 
of the failure could not be discovered. Compared with 
many other similar works, the Bradfield dam was not 
defective in design. Its proportions, and especially those 
of the puddle wall, were good as such things go, for they 
were like those of many similar works, in the safety of 
which engineers have learned to place confidence, And 
engineers, like their fellow-men, have only observation and 
experience to guide them. The bed of Bradfield dale 
was bared in making the reservoir; but experience, we 
will boldly say, has not proved this course to be dangerous. 
As long as the puddle wall of the bank goes down to an im- 
pervious strata, the baring of the reservoir bed should make 
no real difference, while, in any case, the evil should 
amount to no more than a loss of storage. In the case of 
the Bradfield reservoir there is no evidence that the infil- 
tration of water into the rocks forming its bed had any- 
thing to do with the failure of the bank. Nor is there 
even a probability, judging from the facts disclosed, that 
the access of water by absorption, even up to the inner 
‘ace of the puddle wall itself, ledto the disaster. Even then 
th» water could not have worked through the puddle, 
uud taking good evidence that the puddle did not 
stop short of a water tight bottom, the water could 
not have worked beneath. Had it done so its presence 
would have been disclosed in the ground below the dam 
before the actuul failure of the work. But there is not 
the least proof that the water was ever in contact with the 
lower part of the puddle wall or the impervious bottom 
on which it stood. As for laying the outlet pipes through 
the bank, there may be, as there has been, much differ- 
ence of opinion. ‘This mode of placing the pipes is 
very commonly resorted to, and, indeed, with the ex- 





ception of a few recent works, it has been generally 
followed. Moreover, we believe that the appearances 
of the failure of the Bradfield dam are unlike what 
they would have been had the water crept along the 
outlet pipes. So far as anything is known of the 
mode of failure of the dam it first gave way at the 
top. A crack into which one might have eo | inserted 
his fingers was found, on the outer slope of the bank, and 
about 12ft. down from the crest, only a short time before 
the final failure. Now this crack could hardly have , 
followed from the passage of water under the puddle, or 
creeping along the pipes. Nor, except the bank had no 
cohesion of its own would it and the puddle wall have gone 
out together in consequence of the simple lateral pressure 
of the few feet of water above the point at which 
the crack was discovered. That the bank really 
had the requisite cohesion, at least near the top, is, 
indeed, doubtful, not merely because of the fact of the 
failure, but because of direct evidence as to the character of 
the work in thedam. The hypotheses as to the passage | 
of water under the puddle and its creeping along the 
pipes, are quite irrespective of the quality of the earthwork 
itself, and those who attribute the failure to either of the | 
former causes, at once exonerate the puddle-wall and both | 
slopes from any blame in the disaster. 

Mr. Rawlinson’s evidence, and that of the gentleman 
sent down by Government to assist him, went strongly 
against the design of the embankment, and thus against | 
the professional reputation of its engineer. Under the | 
circumstances it was Mr. Rawlinson’s business to find fault, | 
and he has certainly done his best. Like all of us he, of 
course, must have his opinions, and his convictions are con- 
scientious enough, no doubt, yet, placed as he is, he must 
almost of necessity carry home blame to the designer of a | 
ruined work. Yet his opinions have no more intrinsic 
value in the case in point than those of scores of other 
engineers, and it is forthis reason, and with a belief that he | 
misapprehended the real source of the Bradfield disaster, | 
that we regret to see him set up by Government asa critic | 
of the works of his fellows. We believe that, so far as 
the designs go, those for the Bradfield dam were sufficiently 
good to secure entire safety had they only been properly 
executed. Much of the work, however, appears to | 
have been well done, but there is evidence to show 
that the slopes were not well consolidated, and that | 
some of the material put into them was unsuitable. 
That there was a specification appears to have 
been proved, and as it was proved that the speci- 
fication was not faithfully followed, we may con-| 
clude that it was a proper one. Itis singular that it was 
not discussed, if indeed, it was produced at the coroner’s 
inquest. ‘The whole failure resuited, we have no doubt, 
from a departure from the specification, and from haste and 
negligence in making the upper part of the dam. ‘The 
same negligence may have extended throughout the work, 
but we are aware that contractors are commonly more 
careful with the footings of large works than with the 
upper portions. We do not complain that Mr. Rawlinson 
does not take our view of the case, but we regret that he 
should occupy a position where he is influenced to 
give evidence so opposed to the general experience 
of his profession — evidence which, in the absence 
of facts, and to some extent in direct opposi- 
tion to the appearance of the ruined dam at Brad- 
field, should seem to carry blame to where, we believe, 
skill, experience, and good  ?—— were well combined. 
It is to be regretted that Mr. Leather was in a position 
where he was compelled to depend upon the co-operation 
of others for the faithful execution of his plans. If he 
committed any error, it was, we apprehend, in not having 
exercised a sufficient authority. As for the failure, it 
arose, we believe, from the haste and neglect of those who 
actually constructed the work from Mr. Leather’s designs. 





IRON AND STEEL.* 

As the science of chemistry includes the consideration 
of all material bodies, it embraces, therefore, that of metals. 
Metallurgy, however, is defined by Dr. Percy, not asa 
branch of science, but as an art. Every ironmaster and 
steel converter practises what is thus defined as the art of 
metallurgy, to wit:—‘ the art of extracting metals from | 
their ores, and adapting them to various purposes of manu- | 
facture.” Yet we do not like to call ironmasters and steel | 
converters “ metallurgists.” The word cohveys, at least 
to practical men, the idea of one specially skilled in the 
chemistry of the useful metals. It is in this sense that 
Dr. Percy himself is considered a clever metallurgist. He 
has just given to the world a large volume, the second of a 
series on “ Metallurgy ” and specially devoted to iron and 
steel. As practical men, having a great respect for the 
sciences and for those who profess them, we have formed a 
high opinion of the scientitie portion of the volume under 
notice. But it has been often said, “the best mode of 
studying a subject is to write a book about it,” and we are 
inclined to think, from the volume before us, that Dr. 
Percy has written it with a view to self-improvement in 
that kind of knowledge which governs the practice in 
iron making and steel converting. So far as these 
departments of the art of metallurgy are concerned, 
however, our author has not gone beyond the current 
knowledge of the day, and although he has written much 
that is of value to practical men, it is from the scientific 
and not from the practical point of view that his authority 
is to be estimated. So far as practice is concerned the 
new volume falls short of what we had expected it 
would be. 

One of the most valuable portions of Dr. Percy’s new 
book is that containing his extensive series of analyses of 
British iron ores—a series carried out chiefly at the expense 
of Mr. S. H. Blackwell, of Dudley. ‘These analyses are 
valuable in this way :—They are likely to lead to the iden- 
tification of gocd irons in unsuspected quarters, and they 
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may assist in obtaining better brands of iron by mixing 
known qualities. In his account of the properties of the 
alloys of iron with other metals, Dr. Percy’s book is also 
useful, not that he has brought much original research to 
bear in this direction, but because he has compiled a good 
deal of information. He describes the alloy of iron, 
copper, and zinc, known in Vienna as Aich’s metal, or 
“sterro metal.” Much the same alloy, it appears, was 
patented eighty-five years ago by William Keir, who pro- 
posed an alloy of 100 parts of copper, 75 of zinc, and 10 of 
iron, an alloy resembling Muntz’s metal with 5 per cent. 
of the copper replaced by iron. The alloy is found to pos- 
sess many valuable properties, and its use is likely to 
become extensive for many purposes. Of alloys of iron 
and titanium, Dr. Perey gives some interesting particulars, 
but he brings no light to bear upon the question of the in- 
fluence of titanium in steel. He ridicules Mr. Mushet, 
whose crotchets, perhaps, render him fair game, and the 
doctor even indulges in a pun upon Mushet’s “ titanic 
steel.” The whole question, however, is left exactly 
where it stood before, and Dr. Perey shows no philosophy 
in dealing with it. He has evidently never investigated 
the qualities of “titanic steel,” nor does he bring more 
than ridicule to bear upon Longmaid’s auriferous steel, 
although, with respect to this, there are many who will 
assent to a quiet condemnation without the trouble of a 
very profound inquiry. We had always supposed that the 
great fluidity of the Berlin castings was due to the pre- 
sence of arsenic, but Dr. Percy says nothing of this in treat- 
ing of the action of arsenic on iron, and he mentions, as 
if in doubt himself, that Gehlen and Bergmann considered 
diarsenide of iron infusible, while Berthier states that it 
melts readily. A recipe is given for case hardening iron 
and steel by treatment with arsenic as follows :—Rasped 
leather or horn is mixed with a solution of arseneous acid 
dissolved in hydrochloric acid to the consistency of common 
porridge. The metal to be hardened is painted over with 
this mixture to the thickness of ;';in. On then heating 
the metal to bright redness, in a mufile or ivon cylinder, a 
white surface of arsenide of iron is produced, of great 
hardness and rust proof. This is given upon the authority 
of Mr. Ekman, a Swede, but some partial experiments by 
Dr. Perey do not quite confirm the value of the process. 
Some of the Turkish cast iron cannon balls contain a 
notable proportion of arsenic, and they are brittle in con- 
sequence, ‘lhe union of iron and nitrogen is treated of to 


| some extent, but with no practical direction, and nothing 
|is said of Mr. Binks’ researches upon the subject. The 


properties and influence of Spiegeleisen and Franklinite in 
iron and steel making are very gingerly touched upon, and 
under the direct head of “ manganese and iron,” scarcely 
anything is said. ‘The tungsten or “ wolfram” steel pro- 
cess finds no favour, although here Dr. Percy brings forth 
few, if any, facts, and no philosophy. The action of sea 
water upon cast iron is very briefly treated, and with the 
deduction that it is certain to convert the iron into graphite. 
Surely, Dr. Percy might have just alluded to Mr. Mallet’s 
experiments and to the history of cast iron piers. There 
is a page of interesting disquisition upon the action of fresh 
water upon iron, although, in fact, scarcely any action is 
assigned when air is excluded, Yet it is almost certain 
that distilled water is a solvent of iron in places where, 
at most, but very little air gains access. Dr. Percy 
says nothing of this, although the fact is one which derives 
an unpleasant interest from the corrosion of steam boilers, 
where leakages of steam take place with condensation 
upon the metal, and from the corrosion of boilers also 
worked in conjunction with surface condensers, or even 
with very soft water from natural sources, 

A mixture for coating bright ironwork to prevent rusting 
is given as follows :—Common rosin melted with a little 
gallipoli oil and spirits turpentine is applied in such a state 
of consistency that it will not easily chip off, although it 
may be removed by careful scraping. This coating is pro- 
nounced to be more effective than white lead and tailow. 

An interesting series of sections of blast furnaces is 
given, showing (although the author does not expressly 
point out this fact) how much steeper are the boshes, and 
how much larger in proportion are the trunnel heads of the 
new furnaces, as compared with those of thirty or forty 
years ago. ‘Thus, in a furnace put up five years ago at 
Ruabon, the whole height being 47ft. 3in., the hearth is 
Sft. across, and the boshes rise directly thence for a height 
of 16ft. before attaining the diameter of 16ft. The body 
of the furnace is then nearly cylindrical for 8ft., and then 
takes in gradually to a trunnel head of 11ft. 3in. In a 
furnace put up last year at Dowlais the whole height is 
42ft., the diameter of the hearth S{t., of the boshes 18ft., 


/and of the trunnel head loft. Gin. From the hearth the 


furnace enlarges uniformly toa diameter of 10ft. Gin. at a 
point 11ft. above the bottom, thence enlarging uniformly to 
18ft. at a height of 24ft. from the bottom, and thence taking 
in, by an easy sweep, to the top. A sketch is given of a great 
furnace in progress at Cwm Celyn. It is to be 59ft. Gin. 
high, with a 9ft. hearth, 24ft. boshes, and 14ft. trunnel 
head. ‘The largest diameter is only reached at a distance 
of 33ft. Yin. above the hearth, and the full width of 24ft. 
is thence maintained for nearly 12ft. more. ‘The capacity 
of this furnace will be 16,560 cubic feet. 

Dr. Percy vigorously attacks the dictum of the late Mr. 
Truran, who had stated in his book that the saving by the 
hot blast was not one-fourth of what it is commonly 
asserted to be. Yet, without referring to Truran’s book, 
but taking only Dr. Percy’s quotations, and the absence of 
sufiicient rebutting proof of his own, the impression is 


| clearly left upon the mind that ‘Truran was not far 


from the truth. He had never denied that there was 
economy in the hot blast, but he had refused to credit the 
statements that, by the use of heated air alone, the con- 
sumption of coal per ton of iron made had ever been re- 
duced from seven tons to twotons. As to the theory of 
the hot blast, Dr. Perey does not throw much new light 


| upon it, although his conclusions quite agree with those to 
| which we have been for some time accustomed, Thus, if a 


temperature of, say, 3,000 deg. were necessary to melt iron, 
no amount of fuel so burnt as to produce a temperature of 
only 2,999 deg. would ever melt it. Hot blast is known 
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to produce a higher temperature (although not probably a 
greater total quantity of heat) than cold blast. ‘The for- 
mer has the advantage in a less expansion of the air on 
entering the furnace, and it does not permit of noses of 
slag to collect at the ends of the tuyeres. Could we have 
an oxyhydrogen flame in a blast furnace, the natural tem- 
perature of combustion would be such that no advantage 
could result from heating the gases before combustion— 
none, at least, unless waste heat were employed for the 
heating. 

It is singular, with all that Dr. Percy has to say of cast 
iron, that he does not allude to the great increase in strength 
which it acquires by two or three successive meltings, and 
by keeping it in fusion from two to three hours at each 
melting. A table is given, indeed, of the results of eighteen 
successive meltings of a quantity of iron, whereby the 
strength was doubled, but the period in fusion is not 
mentioned, and was probably very short. ‘The making of 
malleable cast iron is very scantily treated, Reaumur’s and 
Lucas’ processes only being noticed. 

To the portion of Dr. Percy’s book specially devoted to 
steel we must refer on a future occasion. 











LAW INTELLIGENCE. 


HOME CIRCUIT. Kunoston, April 4. 
(Before Lord Chief Justice Exue and a Special Jury.) 
BOVILL U. HADLEY AND OTHERS. 

nts, although a patent case, was one of some public interest, 
especially with reference to agriculture and the trade in meal. It 
was an action by Mr. George Hinton Bovill, the eminent engineer, 
brother of the well-known Queen’s Counsel, against the equally 
eminent corn millers, Messrs. Hadley and Co., for their use of a 
patented invention of his, for ‘ improvements in manufacturing 
wheat and other grain into meal and flour.” It appeared that for a 
long series of years Mr. George Bovill had directed his attention to 
the subject, and had taken out a patent for some similar improve- 
ment, aud the essenceof which seemed to be a contrivance for venti- 
lating the grinding surfaces of millstones and the introduction of the 
air through the topstone when fixed, either by blowing or exhaustion, 
together with a process for exhausting the air from the cases of 
millstones, combined with the application of a blast to the grinding 
surfaces; and so long ago as 1847 he was requested to fit his 
“patent fan machine to one set of stones in Deptford 
victualling yard without delay for trial; and some difficulties 
having been thrown in the way of the trial, the late Sir H. G. Ward, 
then Secretary to the Admiralty, wrote a rather warm letter to the 
Captain Superintendent, to the effect that “ my Lords were surprised 
and displeased to hear that difficulties had been thrown in the way 
of the experiments which they had ordered to be tried,” and could 
only ascribe this opposition to the prejudice or incompetency of the 
men employed in the milling departinent, and they peremptorily 
directed another trial, The officials did not report favourably, but 
“my lords” were not satisfied, finding that millers were using the 
invention, and in May, 1849, they wrote, “ that it appeared extra- 
ordinary to them that private trade should find such decided advan- 
tages in the adoption of a patent which had been reported upon as 
unsuitable to her Majesty's service.” Further trials were ordered, 
and in the meantime, in December, 1849, Mr. George Bovill took out 
a new patent (the ove now in force) for the improvements he had 
invented. A great deal of correspondence ensued between the patentee 
and the Adisiralty, and between the Admiralty and their officials, 
upon the subject of the trial of the invention, all of which was 
ultimately produced to the House of Commons, in return to an 
order of the House in 1852, and printed by order of the House. 
From this correspondence it appeared that, from the first, the 
Admiralty were apxious that the merits of the invention should be 
fairly tried, but that they met with obstacles and obstructions amoug 
the officials in the victualling yards. In the result the Admiralty, 
resolving to have the truth discovered, directed a committee of 
inquiry to be appointed, composed of Mr. Truscott, the storekeeper 
of the Royal William victualling yard; Mr. Pinhorn, storekeeper 
ot the Royal Clarence yard; and Mr. Miller, engineer and 
mechanist of Portsmouth yard. These gentlemen, after full and 
careful inquiry and experiment, made an elaborate report very 
strongly in favour of the invention, stating, under the head of 
“ Savings arising from the use of Bovill’s machinery,” the following 
facts and figures :— 

_ “ Mr. Bovill’s machinery, in grinding biscuit meal, hasa saving in 
time of 63 per cent., a saving in coal of 41 per cent., and an in- 
crease of meal of 1 per cent.; also a profit on manufacture of 
£11 12s, 3d., and on produce of £1 5s. 5d upon 100 qrs. of wheat. 
In grinding flour from raw wheat Mr. Bovill’s machinery has a 
saving in time of 70 per cent., a saving iv coal of 51 per cent., and 
an increase in flour of 2} per cent. ; also a profit on manufacture of 
£8 17s. 3d., and on produce of £2 Us. 2d, upon 50 qrs. of wheat. In 
grinding flour from kilv-dried wheat the invention has a saving of 
time of 56 per cent., a saving in coal of 28 per cent., aud an increase 
of flour of 4 per cent.; also a profit on manufacture of £4 93. 10d., 
and on produce of £4 1s. 9d, upon 50 qrs. of wheat. But as only 
biscuit, meal, and flour from kilu-dried wheat are manufactured in 
the victualling establishments, the advantages ia using Bovill’s ma- 
chinery can only take place upon these two manufactures, unless it 
should be ultimately found that Mr. Bovill’s plan of grinding should 
obviate the necessity of kiln-drying wheat to manufacture flour for 
foreigu service. In 1851, 8,400 qrs. of wheat were ground into 
biscuit meal at Deptford, and upon this quantity there would have 
been a saving in manufacture of £975 9s., and an increase in the 
value of the produce to the amount of £106 15s. _ In the same year 
1,000 qrs. of kiln-dried wheat were ground into flour, and upon this 
quantity there would bave been a saving in manufacture of 
489 16s. 8d., and an increase in the value of the produce of £21 15s., 
making a total saving of £1,197 15s. 8d. upon 9,400 qrs. of wheat, 
and if it had been manufactured into meal and flour by Bovill’s ma- 
chinery—and this view of the case as to saving is very nearly borne 
out by the trials made at Deptford in 1851 with six pairs of stones 
—then the saving upon 500 qrs. of wheat ground is shown to 
be £53 16s, 1d., aud that upon 9,400 qrs., the quautity ground last 
year at Deptford, would amount to £1,011 10s. 4d.” 

Under another head of the report, ‘Private mills fitted with Mr. 
Bovill’s: apparatus,” was noticed, for example, one at Shadwell, 
where it was stated that the saving effected was 3s. or 4s. per 
quarter. The report, however, only estimated the average saving 
at 23. 6d. er quarter, Then, under the head of “ Remuneration to 
Mr. Bovill,” the report recommended a commuted allowance or 
royalty of 6d. per quarter, or one-fifth of the estimated average 
saving of 2s. 6d. per quarter. The result of this report was the 
adoption by the Admiralty of the patented invention at their 
viotualling establishments, and it was stated that during the 
Crimean war its utility was very largely tested; and, indeed, so 
largely was it used by the Government that they induced the 
inventor to accept a reduced royalty of 4d. per quarter, instead of 
6d. In the meantime many private millers used the invention, by 
licence from the plaintiff, at the rate of 6d. a quarter, or lower rates 
(in proportion to the number of the apparatus used) and among these 
were the defendants, the Messrs. Hadley, millers at Gloucester, 
who agreed to pay at ths rate of 3d. per quarter for the whole 
period of the patent. In 1863, however, the patent expired, but on 
the plaintiff's oo, showing that from various circumstances he 

not reaped a remunerative profit from his invention, the Privy 
Council, on the 6th of June, 1863, granted him an extension of the 
patent for five years; and it was under this extension the plaintiff 
now claimed. Negotiations had takenj place with the defendants 
ills”) for their use of the 


en taken the large “ City 





invention for the whole period of the extended term, on the plantiff’s 
licence, at the reduced rate of 2d. per qr. In the result they differed 
as to the terms of the licence, and came to no agreement. The 
plaintiff then claimed remuneration for the use of the invention 
already in the meantime enjoyed, aud he claimed it at the rate of 
6d. per qr. on 65,00 qrs. of wheat ground during that time. The 
defendants, however, contended that they were only liable to pay at 
the rate of 2d. per qr., and paid into court the sum of £550 at that 
rate. The plaintiff, not satisfied with this, claimed at the higher 
rate, which would amount to the sum of £1,600. 

Mr. Bovill, Q.C., Mr. Garth, and Mr. J. C. Mathew appeared for 
the plaintiff; Mr. Lush, Q.C., and Mr. Watkin Williams were for 
the defendants. 

A model of the invention was on the table of the court, and the 
jury had had a “view” of a mill at which it is fitted up and in 
actual operation. The plaintiff's invention, either as to its novelty 
or utility, was not, it will be observed, disputed in the present 
action, the sole question being as to the rate or amount of remunera- 
tion for its use by the defendants, they having paid into court a cer- 
tain sum, and the question being whether that was enough, or 
whether any higher amount was due. ; 

Mr. Bovill, in opening the case on the part of the plaintiff, 
referred to and cited the report of the Admiralty inquiry above 
quoted, observing that it would not in itself be legal evidence, but 
that in effect it would be made so, for he should call as witnesses 
two of the gentlemen who had made it. He assumed as the basis 
of his case, a minimum saving of 2s. 6d. a quarter by means of the 
invention, and the sum of 6d. per quarter (originally agreed to be 
paid by the Government), as the fair rate of remuneration. And he 
urged that one-fifth of the actual average saving, at the lowest 
estimate, was hardly an unfair rate of remuneration to the inventor. 
As generally happened with inventors the expenses incurred by the 
long delays and difficulties encountered before the value of the inven- 
tion was appreciated, had prevented his realising a fair amount of re- 
muneration before the expiration of his patent, and hence it was that the 
Privy Council had renewed it for five years. The leading millers, 
however, had combined to oppose it ; but the defendants, who were 
large millers, were well aware of the value of the invention, and 
had used it for years. They had entered into negotiations for the 
plaintiff's licence for the use of the invention for the whole of the 
renewed term of five years, at the low rate of 2d. per qr. But, 
although the plaintiff might have been willing to accept that low 
rate for the whole of the remaining term, it was manifestly quite 
different when the invention had been used for a short period 
without any agreement. During that period the defendants had 
ground 65,000 qrs. of wheat, on which their saving, at the rate 
estimated by the Admiralty (of 2s. 6d. per qr.), would amount to 
£7,600; and of this large sum the plaintiff only claimed at the 
Admiralty rate of one-fifth of the estimated saving. 

Mr. George Hinton Bovill was then called as a witness, and 
described the nature and results of his invention. The evil of the 
previous process was, he said, that the flour was “ overground.” 
The millstones went on working, grinding as well the flour already 
ground as the new grains introduced; and the result of this was 
(especially as corn in this country was generally a little damp) that 
the flour already ground was, before it escaped, caked together, and 
seriously damaged by the heat and damp combined. ‘The effect of 
his invention, as he explained it, was to introduce a current of air 
into the process in such a way as to enable the flour to escape as fast 
as it was ground, and thus to introduce fresh corn at every turn of 
the stones, or, in other words, to grind corn “ instead of flour.” The 
result, he said, was to avoid a damage to the flour which amounted 
to between 3s. and 4s. a quarter, and thus to effect a saving to that 
amount. He had granted licenses to various millers at the rate of 6d. a 
quarter. ‘lhe effect of the invention had been found, he said, to be that 
tke English millers were enabled to grind their damp English wheat 
as well as the French millers were able to grind their dry 
wheat, and to pass the flour in “ dressing it” through gauze as fine 
as theirs—so fine that there were 150 squares to the inch. The 
millers, he said, after paying for licenses some time, began to 
infringe his patent and use his invention without paying for it; and 
he had had to bring several actions to sustain his rights. He had 
fitted up (with Mr. Ponsford, a builder) a mill with his apparatus at 
the cost of about £100,000. The defendants, who were originally 
millers at Gloucester, had taken licenses from him in 1851, soon 
after his original patent of 1849, at the rate of 2d. a quarter for the 
whole period then remaining of its duration, that is to say, for 
twelve years. After its expiration the defendants took the “ City 
Mills,” and continued to use his process. About twenty-four of the 
leading millers opposed the prolongation of the patent. It was 
renewed, however, and in the meantime the defendauts had gone on 
using his process. They eventually agreed to pay 2d. a quarter for 
the five years’ extension of the patent. Some difference, however, 
had arisen as to the form of the license to be granted, and in the 
result they would not accept it, objecting to bind themselves for the 
the whole residue of the term. 

At the close of Mr. Bovill’s examination a long conference took 
place between the learned counsel on both sides, the result of which 
was the settlement of this action, and also of the next, which was 
an action against the samo parties for an alleged infringement of the 
plaintiff's patent—that is, their use of it, after the negotiation had 
terminated, without his license. 


Enoings anp Macuinery.—The exports of steam engines and 
machinery during the first two months of this year were highly 
encouraging. Thus the total value of the steam engines sent 
abroad to Feb. 29 this year was £214,079, against £230,679 in the 
corresponding wo mouths of 1863, and £137,256 in the corre- 
sponding two months of 1862. Of other machinery the value 
of the exports to Feb. 29 this year was £407,974, against £307,287 
in the corresponding period of 1863, and £264,311 in the corre- 
sponding period of 1562. 

Duonpvatk Steam-packet Company.—The shareholders of this com-~ 
pany have every reason to be pleased with the report submitted to 
them by the directors. With the exception of the Ulster Canal, the 
lease for which expires during the present year, every branch of 
their business is paying handsomely. The net gain for the half- 
year is over £8,000, out of which a dividend at the rate of 74 per cent. 
per annum is declared, while £2,736 is placed to the credit of the 
depreciation fund, and £400 carried to the reserve fund. 

Trarric Receirrs.—T he traffic receipts of railways ia the United 
Kingdom amounted, for the week ending the 26th of March, on 
11,184 miles, to £601,625, and for the corresponding week of last 
year, on 10,805 miles, to £526,484, showing an increase of 379 miles 
and of £75,141 in the receipts. The gross receipts on the following 
fourteen railways amounted in the aggregate, on 7,730 miles, to 
£485,003, and for the corresponding week of 1863, on 7,565 miles, 
to £419,105, showing an increase of 165 miles and £65,898 in the 
receipts. ‘lhe increase on the Caledoniau amounted to £1,547, on 
the Great Eastern to £4,225 , on the Great Northern to £1,879 ; on 
the Great Southern and Western to £353; on the Great Western to 
£6,299; on the Lancashire and Yorkshire to £6,817 ; on the London 
and North-Western to £12,505; on the London and Brighton to 
£5,188; on the London and South-Western to £3,546; on the 
Manchester, Sheffield, and Lincolnshire to £3,009; on the Midland 
to £7,364; on the North British to £933; on the North-Hastern to 
£7,280; and on the South-Eastern to £4,453; total, £65,898. The 
goods aud mineral traffic on those lines amounted to £260,996; and 
for the corresponding week of 1863 to £244,539, showing an ip- 
crease of £16,407. The receipts for passengers, parcels, &c., 
amounted to £224,007, against £174,516, showing an increase of 
£49,491. The traffic receipts on 63 other lines amounted, on 3,454 
miles, to £116,622, and for the corresponding week of last year, on 
3,240 miles, to £107,379, showing an increase of 214 miles, and 
of £9,243 in the receipts. The total receipts of the past week 
show an increase of £50,440, as compared with those of the 
preceding week, ending the 19th March, and, as compared with the 
corresponding week of last year, a considerable increase in the pas- 
senger traflic. 
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Grants of Provisional Protection for Six Months. 
3307. Joun Date and HeErnrich Caro, Manchester, “ Im q ; 
4 a provements in 
obtaining colouring matters for dyeing and printing.”"—Peti cord 
alt December, 1883 g P S-"—Petition recorded 
. JOHN WittiaMs, Ketley, Salop, and Grorez BEpson Manchest 
Improvements in puddling furnaces,” ~ Petition recorded Sth Jannat? 


253. RoBERT BurNS THompson, Glasgow, Lanarkshire, N.B.. “ 
ments in brakes applicable to carts, wagons, lorries, vans, ~ ee 
barrows, and in machinery, apparatus or means for working the same.” : 
Petition recorded 30th January, 1864. son 

$37. RicuaRD JOHN Cunnack, Helston, Cornwall, “ Improvements in the 
manufacture of cartridges for blasting and projectile purposes.”—P¢1it; 
recorded 9th February, 1864, ee 

428. RoBERT STEVENSON SyMINGTON, Ashton-terrace, Glasgow, Lanarkshire 
N.B., ‘‘ Improvements in apparatus for climbing, and the elevation and 
support of weights.”— Petition recorded 18th Februazy, 1864. 

480. CuARLES HULL, Birmingham, ‘‘ Improvements in corkscrews.”—Partly 
a communication from Gustav Bohm, Offenbach, G. rmany. - 

481. Cukistopuzr SHaw, Wicker Ironworks, Sheffield, Yorkshire, “ An 
improvement in the manufacture of malleable shot, and in apparatus for 
that purpose.”—Petition recorded 26th February, 1>64, F 

516. JouH Witp, Oldham, Lancashire, “Improvements in propelling 
vessels and in machinery or apparatus connected therewith.’—Petition 
recorded 1st March, 1864. ; 

543. ALFRED Forp, Trafalgar Works, Peckham, Surrey, “ An improved 
=— of manufacturing floor cloth.”—Petition recorded 4th March, 

601. JAMES HARTLEY ScnormeLp, Oldham, Lancashire, “Certain improve- 
ments in apparatus or mechanism for lubricating frictional surfaces in 
machinery.” 

602. JouN Watuacr, Haldane’s Mill, near Alexandria, Dumbarton, N.B. 
“Improvements in reaping machines.” iit 

604. Tuomas Banks, Kidderminster, Worcestershire, ‘Improvements in 
steering ships and vessels."—A communication from George Fictcher 
Banks, Madeira. 

605. Joun Ciayton, Wolverhampton, Staffordshire, “ Improvements in 
reverberatory and other furnaces for heating and melting iron and steel 
and for other like purposes.” ‘ 

606. HENRI ADRIEN B. NNEVILLE, Porchester-terrace, Bayswater, London 
‘Improvements in certain descriptions of ornamental paper.”—A com- 
munication from Emile Ernest Allard, Rue de Chazelle, Paris. 

608. Joun VAN NorbdEN BazauGeTTe, Devonshire-street, London, “ An 
improvement in ventilating hats and other like coverings for the head, 
and in apparatus employed therein.” 

609. H&NRY EVERARD CLIFTON, St. Louis, Missouri, U.S., “ Improvements 
in hot blast ovens.” 

610. JOHN SHORTRIDGE and JosEPi Bennett Hows11, Sheffield, Yorkshire, 
* Improvements in the manufacture of guns, cylinders, and other articles 
of cast steel and homogeneous iron, either separately or in combination.” 

611. HERBERT NEWTON PENRICE, Witton House, near Norwich, *‘ lmprove- 
ments in machinery for tunnelling and driving galleries through rock 
and other strata.” 

012. FREDERICK WALTON, Staines, Middlesex, ‘‘ Improvements in machinery 
— water and other liquids.”"—Petitions recorded 10th Marek, 


864. 

613. WILLIAM WILSON, Manchester, ‘‘ Improvements in and apparatus for 
supplying hot water from kitchen and other boilers to baths, washstands, 
and for general use in dwelling houses and other places, whereby explosion 
is entirely prevented.” 

614. FREDERICK WILKINSON and WILLIAM Rossetter, Accrington, Lancashire, 
“Certain improvements in machinery for carding cotton and other fibrous 
substances.” 

615, WILLIAM Renwick Bowpitcu, St. Andrews, Yorkshire, “ Improvements 
in regulating the flow of gas in railway and other carriages, and in appa- 
ratus employed to regulate the flow of gas in such railway and other 
carriages, part of such improvements being applicable to the regulation 
of gas supplied to stationary lights.” 

616. WintiamM CocksuotTt, Keighley, Yorkshire, ‘‘ Improvements in driving 
the spindies ot spinning frames.” 

617. CuaRLEs Joun Suakp, Clerkenwell, London, “ An improved lock or 
fi ing for port ies, desks, cases, and other like articles.” 

619. WaLTER TuoMas WuiTMoRE Jones, Old Cavendish-street, London, 
“Improvements in the construction or arrangement of laced boots.” 

620. FReDEKICK FostER, Salisbury-street, New North-road, London, ‘ Im- 
provements in miners’ safety lamps.”—Petitions recorded 11th March, 
1864. 

621. HuGu Simester, New-street, Dorset-square, and JoHN Bainpriner, 
Ely-place, London, ** Improvements in register stoves or fire places and 
furnaces, conducing to the consumption of smoke, and applicable to 
warming, ventilating, cooking, and other purposes.” 

622. James TayLor, Middlesborough-on-Tees, Yorkshire, ‘‘ Improvements 
in apparatus for raising and lowering bodies.” 

624, CHARLES Epwin WALLIS, Miilman-street, Bedford-row, Holborn, “ Im- 
provements in revolving fire-arms.” 

625. GeorGe CLarkK, Hunter-square, Brunswick-street, London, “ Improve- 
ments in the construction of guns and projectiles and gun carriages, and 
in the manufacture and use of materials employed in their coustruc- 
tion.” 

626. JoHN Lawson and Joun Lawson, jun., Glasgow, Lanarkshire, N.B., 
“ Improvements in weaving, and in apparatus therefor.” 

627. Roper’ HanuaM COLLYER, M.D., Ph.D., F.C.S., Beta House, Alpha- 
road, St. John’s Wood, London, ‘* An improved apparatus and proces for 
the conversion of substances into material for the manufacture of paper 
and textile purposes.” 

628. EpmUND Wa.ton, Wood-street, Cheapside, London, “ Securely 
adjusting and fastening gentlemen’s scarfs on any sized neck by means of 
a loop buckle.” 

930. WitLIAM EpMUND Genes, Wellington-street, Strand, London, “* Apply- 
ing and transmitting motive power obtained from the sea.”—A communi- 
cation from Emile Bercheron des Essarts and Pierre Jacques Carmien, 
Faubourg St. Martin, Paris. z 

631. AUGUSTUS SMITH, Stratford, Essex, ‘‘ Improvements in machinery for 
dragging bristles, applicable also to drawing or sorting fibres and hair into 
different lengths.” 

632. Joun HENRY Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the manufacture of soap.”—A communication from Jean Baptiste 
Vasseur and Alexis Mahot, Paris, . 

633. Henry Hancock, Claylands-road, Clapham-road, and WILLIAM HENRY 
VICKEKS, jun., blackman-street, Borough, Surrey, ‘ A new or improved 
system of fastening tor doors, windows, safes, chests, and other similar 
purposes,” 

635. RayMonp Fietcuer, Siddall’s-road, Derby, ‘* A new compound used 
for varnishing paper hangings and other articles.” es 

636, TuoMAs RAWLINGS, Gresham House, Old Broad-street, London, “ Im- 
provements in wrenches, rendering them applicable for cutting pipes and 
for other useful purposes."—A communication from William W ebster, 
Morisania, Westchester, New York, U.S. : 

637, FREDEKICK HoTHaM NEEDHAM, Strand, London, ‘Improvements in 
electric telegraph cables or wires for submarine, subterranean, or over- 
groun i purposes.” ‘ 

633. JAMS SyMES, Norfolk-street, Strand, London, ‘‘Improvements in 
masts for sailing boats and other vessels.”—Petitions recorded 12th March, 





1864. 
640. WILLIAM ARENA MARTIN and Epwarp WyLAM, Cannon-street, London, 
“Improvements in furnace bars.” P sen 
641. Joun Newsy, Harbourne, Staffordshire, “A new or improved os 
escape, Which suid fire escape may also be used for cleaning windows, alt 
for other like purposes.” i a 
642, Henny Eastwoop and BeNsaMiIN MartuEws, Elland, Yorkshire, ** Im- 
provements in machinery or apparatus for carding wool or other fibrous 
substances.” TV ENE ae 
643, Esau RowineG, Norwich, Norfolk, ‘ Improvements in high pressure 
steam boilers.” P i 
644. SamMuEL Houmegs, Strand, London, ‘ Improvements in lamps.” i 
645. WILLIAM EDWAKD Gener, Weillington-street, Strand, London, - ‘ al 
provements in machinery or apparatus for the continuous manufac are 
of candles.”—A communication from Chrétien Haffner, Thann, France. 
646. Joun Puatr and Georer Littie, Oldham, Lancashire, “ Improve 
ments in moulding from patterus for casting.” 
647. CHARLES ANDERSON, Fettykil Leslie, Fife, N.B. 
apparatus for regulating or adjusting the position of end 
webs or bands employed in various kinds of machinery. ee 
648. WILLIAM HENSMAN, Woburn, Bedfordshire, ‘ Lmprovements In apy : 
ratus for raising aud lowering weights, applicable among other purpuse 
to agricultural! implements.” - 
649. CHARLES BIcusAD BroaperivGe, Hawkhurst Lodge, Petworth, aggre 
“Improvements in adapting occasional dining and other — a 
purposes of playing games.”— Petitions recorded 14th March, \o04. aon 
650. BENJaMIN BrowNk, King William-street, London, ** An smpsoves bor 
chine for mowing grass or reaping grain.”—A communication from Louis 
Adam, Moscow, Russia. se ; eS « Im- 
651. JEHIEL KeeLek Hoyt, Southampton-buildings, Chaneery-lané,, pba 
provements in windlasses, which may be applied to presses, ane James 
apparatus for overcoming resistance.”—A communication from « 
Christison, New York, U 


.» “Improv ements in 
less traveling 


U.S. : 
653. EpMUND BaLLeR, Birmingham, “ Improvements in 
kind commonly called ‘ water slide gaseliers.’ ” 


gaseliers of th 
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654. THOMAS PHILIP TREGASKIS, Lamb's Conduit-street, London, ‘ Im- 
provem: nts in street railways.” 

655. JAMES Empson and Heinrich voN Harrz, Hamburgh, “ Improve- 
ments in rotary engines.” 

656. MATTHEW MonTGomERY, Lynedoch-street, Liverpool, Lancashire, *‘ Im- 
provements in ships’ sounding rods,” 

657. = TuckER, Wood-street, London, “ Improvements in scarfs for the 
neck. 

658. ALPHONSE NIcHOLAS Sateres, Rue St. Appoline, Paris, “A means of 
fixing designs in painted paper hangiugs.” 

659. ALEXANDER HENNAH Manrtin, Buttershaw Mills, near Bradford, York- 
shire, ** Improvements in apparatus employed in preparing and spinning 
wool and other fibrous substances.” 

66). ADoLPH Gerber, Berlin, Prussia, “Improvements in applying leather 
to the manufacture of hats, caps, bonnets, and generally any article of 
head-dress for men, women, and children.” 

661. EMett Forsytu Rurrix, Liverpool, Lancashire, ‘‘ Improvements in 
marine and land signals.” 

662. JoserH RowktL, Aberdeen, N.B., “Improvements in fences, separat- 
ing or divisional barriers, and in machinery, apparatus, or means con- 
nected therewit!.” 

663. Henry CAUDWELL, Oatland’s-house, Shillingford, Oxford, ‘‘ Improve- 
ments in projectiles.” 

664. BenJaMIN Day, Hoboken, Hudson, New Jersey, U.S., “ An improved 
method of producing relief plates for printing, stereotyping, or electro- 
typing 

665. ALFRED VINCENT NerwToy, Chancery-lane, London, “ Improvements 
in the constraction of cupola furnaces.”—A communication from Addison 
Smith, New York, U.S.— Petitions recorded 15th March, 1864. 

666. Robert Hott, Little Lever, near Bolton, Lancashire, ‘* Improvements 
in the manufacture of hoods for ventilators.” 

667. GeorGk HANDLE OreNnsnaw, Over Darwen, Lancashire, ‘ Certain im- 
provements in power looms for weaving.” 

671. WitLiaM Smit Loneripgr, Alderwasley Ironworks, Derbyshire, ‘ Im- 
provements in the construction of steam boilers, applicabie also to other 
purposes where circular, oval, or other continuous forms are used.” 

672, Hypk Bateman, Castlenau Cottages, Barnes, Surrey, ** Improvements 

in rotary steam engines.” 

73. JOHN Moore, Manchester, and WittiamM Gapp, jun., Nottingham, 

Improvements in means or apparatus for the manufacture of pile 
fabrics.” 

674. RICHARD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improvements 
in treating vegetabie textile matters in separating filamentous matters 
therefrom, and the application of such matters to spinning, weaving, and 
dyeing.”—A communication from Etienne Mallard, Florentin Bouneau, 
Advlphe Dumont, and Nupoleon Jean Claude Canoby, Paris. 

676. JAMES Laverty, Candieriggs, Glasgow, N.B., ‘Improvements in 
pens. 

677. JouN Davueuisu, M.D., Reading, Berkshire, *‘ Improvements in the 
manufacture of aérated bread, and in apparatus to be used in this manu- 
facture.’ 

678. RicuarD Howartu, Budge-row, Cannon-street, London, ‘ Improve- 
ments in apparatus for covering railway trucks and other carriages.” 

679. Joun GrirriTtus, Penrhyn-terrace, Stretford, and Joun JAFFREY, 
Kooth-street, Manchester, Lancashire, ‘* Improvements in alarms or 
apparatus for indicating a deficiency of water in cisterns or in boiiers used 
for domestic purposes.” —Petitions recorded 16th March, 1864. 

681. Henry Woop, West Smithfield, London, ** Improvements in weighing 
machines.” 

683. Jolin JARMAN, Sutton Coldfield, Warwickshire, and Steven SHARP, 
London, ‘* Improvements in the construction of steam ploughs.” 

685. Jostril BLKASDALE, Blackburn, Lancashire, ‘‘ Improvements in the 
manufacture of draw ng rollers used in machines for preparing and spin- 
ning, and in the machinery employed therein.” 

687. WiLLiAM CLARK, VUhancery-lane, London, ‘‘ Improvements in horse 
shoes.”"—A communication from Hanns Ferdinand Jullius Peschell and 
Charles De la Frenaye, Boulevart St. Martin, Paris. 

689. Tuomas GAMBLE and Epwin ELLis, Nottingham, ‘‘ Improvements in 
warp fabrics and in machinery for producing the same.”-—Petitions re- 
corded 17th March, 1864. 

695, FREDEKICK TOLMAUSEN, Boulevart Magenta, Paris, “An improved pro- 
cess for preserving iron from corrosion as produced by the influence of 
air and sea water.”—A communication from Mr. Charles de Bussy, 
Avenue de Villars, Paris. —Petitvon recorded i8th March, 1864. 

703. Pizwre Josep RiwounKT and Ca:sar LapgLouze, Kue Armeny, Mar- 
seilles, France, “ Improvements in apparatus for maintaining in a hori- 
zontal plane tables, veds, sofas, pianos, billiard tables, and other articles 
on ship board.”—Petition recorded $i March, 1864. 

707. HENRY STEELE, Southampton-buildings, Cnancery-lane, London, “ Im- 
provements in chimney cowis.”—A communication from William Henry 
Horton, New Jersey, U.S. ‘ 

711. JAMés KeIuLy, Barrack-street, Hulme, Manchester, “‘ Improvements 
in the manufacture of mahogany and other wood chairs, tables, couches, 
sofas, and other similar articles of furniture.”— Petitions recorded 21st 
March, 1864. 

717. Joserit McMorran, Old-street, St. Luke’s, London, *‘ An improved 
machine for cutting suet, which machine is also applicable for cutting 
other substances.” 

719. JouN Lawson and Joun Lawson, jun., Glasgow, Lanarkshire, N.B., 
“Tmprovements in weaving, an : in apparatus therefor.” 

721, JouNn Lesiiz, Conduit-street, Hanover-square, London, “‘ Improvements 
in apparatus for generating leat.” A 

723. JAMES SHEPHERD, Manchester, and James HoyLe, Heywood, Lanca- 
shire, *' Improvements in machinery for raising the nap on woven fabrics.” 
— Petitions recorded 22nd March, 1864. 

729, HiLaike DrsvorGks aud EUGENE CHARLES SONNET, Abingdon-street, 
Westminster, “ An improved gridiron for culinary purposes.” 

733. WinLiaM Epwarp Winby, Atherstone, and WILLIAM Wuarton, Bir- 
mingham, Warwickshire, ** Improvements in the manufacture and con- 
struction of springs for railway and other vehicles.” 

737. JOUN STRAFFOKD, Waddington-place, Stratford, Essex, “ Improvements 
in roof lamps of railway and other carriages.”’ 

739. FREDERICK TYREMAN, Gracechurch-stieet, London, ‘* Improvements in 
apparatus to be used in combination with parts of gas and jamp fittings.” 
—Petitions recorded 23rd March, 1864. 











Inventions Protected for Six Months by the Deposit of 
Complete Specificatio 
731. AvcusTIN MorkL, Roubaix, Nord, France, “ Improvements in ma- 
chinery for combing filamentous materials,”—Deposited and recorded 23rd 
March, 1864. 
732. Aveustin Moret, Roubaix, Nord, France, “Improvements in 
traction engines."—VDeposited and recorded 23rd March, 1864. 








Patents on which the Stamp Duty of £50 has been Paid. 


786. Join Cass, Bury, Lancashire.—Dated 30th March, 1861. 

784. Joun Rarrray. Manchester.— Dated 30th March, 1861. 

819. Wittiam CricHtTon and Freperick WILLIAM Crieuton, Manchester, — 
Dated 2rd April, 1861. 

§25. Joun Gay Newton ALLEYNE, Butterley Ironworks, Alferton, Derby- 
shire. Dated 4th April, 1861. 

816. Joun Stickies, Gracechurch-street, London.—A communication.—Dated 
2nd April, 1861. 

= Mark Henry BuancnarD, Blackfriars-road, Surrey.—Dated 3rd April, 
861. 

833, WILLIAM Epwarp Newton, Chancery-lane, London.—A communication. 
—Dated 4th April, 1861. 

877. FrevERick Ransome, Ipswich.—Dated ?th April, 1861. 

933. Ropent Ransome, [pswich.—Dated 16th April, 1861. 

829. RicHARD ARCHIBALD BrooMan, Fleet-street, London.—A communica- 
tion.—Dated 4th April, 1861. 

832. ALFRED VinceNT NEwToN, Chancery-lane, London.—A communication. 
—Dated 4th April, 1861. 





Patents on which the Stamp Duty of £100 has been Paid. 
911. Grorce Lowry, Salford, Lancashire.—Dated 2nd April, 1857. 
945. Rich arD Birkin, jun., and Tomas Isaac Birkin, Nottingham.—Dated 
4th April, 1857, 


Notices to Proceed. 

2861. Joun WaLMsLEY, Berliv, Waterloo, Canada, “ Improvements in ma- 
chinery for, puiverising and cleaning the soil, and scattering seed. 
guano, bone dust, and other substances thereon.”—Petition recorded 14th 
November, 1863. 

2950, St. GeonGx Greoe, AustinFriars, London, and Tomas GRAY, Mitcham, 
Surrey, “The production of thread, cordage, aud woven textile fabrics 
from prepared fibre of hemp, or any of the piants known of the order or 
genus ‘cannabis,’ and in mixing such prepared fibre with cotton, silk, or 
animal wool.” 

2951. Davis Winson Rea, Upper Thames-street, London, “‘ Improvements 
in preserving animal and vegetable substances,”—Petitions recorded 29th 
November, 1863. 

2903. GrorG& PARKIN, Tryddyn, Flintshire, “Improvements in apparatus 
employed in the manufacture of paraffin and other like oils from shale, 
canuel, and other minerals.” 

<965. MATTHEW PowER, Worvester, “ Improvements in fire escapes.” 

2968. Joun Hays WiLson, Liverpool, Lancashire, “Improvements appli- 
my to ships’ and other lift pumps."—Petitione recorded 25th November, 








2972. Joun Taorps, Whittles’ Croft, London-road, Manchester, “‘ Improve- 
ments in the mode of marking patterns or designs upon gor d and 
straight skirts and skirtings to serve as a guide for sewing and embroi- 
dering thercon.”— Petition recorded 26th November, 1263. 

298). THoMas GRAY, Mitcbam, Surrey, ‘‘A new method of discharging 
colour from rags used for paper making or other purposes, and in treating 
of vegetable fibres by such process.” 

2982. JaMks BATEMAN and DaniEL Bateman, Bradford, Yorkshire, “ Im- 
provements in sewing machines.” 

2984. James CLARK, Manchester, “Improvements in looms for weaving 
elastic fabrics.” 

2985. James CLARK, Manchester, ‘‘ Improvements in machinery or apparatus 
for cutting strips or threads of india rubber or other materials.” 

2986. EDwAkD GARDNER, Manchester, “ Improvements in looms tor weaving 
elastic fabrics.” 

2987. Heinrich Hirzet, Terminus Hotel, London-bridge, Southwark, 
Surrey, “‘ Improvements in extracting essences and perfumes, and also 
oils and fats from matters containing them, also in bleaching and purify- 
ing oils and fats, and in apparatus employed therein.’—Petetions recorded 
27th November, 1863. 

2990. Epwakb Bevan and WILLIAM Sypnky Wearz, Birkenhead, Cheshire, 
“Improvements in, and applicable to, watches to obtain or produce inde- 
pendent centre seconds."— Petition recorded 28th November, 1863. 

3001. Joun Ferniz, Derby, and Grorer TayLor, Leeds, Yorkshire, “ Im- 
provements in machinery for shaping the edges of boiler and other plates.” 
—Petition recorded 3\th November, 1863. 

3010. Gores Joun DoppreiL, Giasgow, Lanarkshire, N.B., “ Improve- 
ments relating to the manufacture or refining of sugar.” 

3019. Tuomas MaLiinson, Globe Works, Manchester, ** Improvements in 
certain self-acting mules for spinning and doubling cotton and other 
fibrous materials."— Petitions recorded lst December, 1863. 

3021. GEonGE MacraRLAns, Draycott-street, Chelsea, Middlesex, ‘‘A new 
and improved ink regulator and indicator.” 

3022. WILLIAM WILSON, Manchester, *‘ Improvements in generating gas for 
illuminating and other purposes, when made by passing atmospheric air 
over or through volatile oils, and treating such gas and the gas made 
from coal or cannel, after leaving the generators, so as to improve the 
heating and illuminating qualities thereof, and in the apparatus for effect- 
ing the same.” 

3024. THoMas SNOOK, Wilson-street, Stockport-road, Manchester, “ An im- 
proved apparatus tor causing a stronger and better draught or current of 
air, so that house fires may be lighted or kindled in a very short space of 
time, for effecting a very considerable saving in fuel, and for throwing 
the heat fiom such fire into the building or room.” 

3029. Henry Houpreee, Irvington, New York, U.S., ‘ Improvements in 
the process and manner of making ges for illumimating, heating, and 
other purposes, a part of which may also be applied to the production of 
metallic oxides.”--A communication from William Henry Gwynne, New 
York, U.S. 

3031. Joun Harper, Aberdeen, N.B., '* Improvements in pillars and appa- 
ratus for straining wire.” 

3036. CuaRLEs Lun@Ley, Deptford, Kent, “ Improvements in the construc- 
tion of shiys of war and otiuer vessels,” 

3037. RicHARD ARCHIBALD BrooMaN, Fieet-street, London, “ Improve- 
ments in the distillation or treatment of bituminous substances.”—A 
communication from John Saunders, New York, U.8.—Petitions recorded 
2nd December, 1863. 

3049. WELBURN WILLIAMSON, High Holborn, London, “* Improvements in 
wringing machines.” 

3052. RicuarD Hornsby, jun., Spittlegate Ironworks, Grantham, Lincoin- 
shire, ** Improvements in machinery for thrashing and screening wheat 
and other grain.” 

3054. Ricuarp Hornsby, jun., and James Epwin Pui..irs, Spittlegate 
Ironworks, Grantham, Lincolnshire, “Improvements in reaping and 
mowing machines.”—Petitions recorded 4th December, 1863. 

3084. JosePH WRAY, Manchester, *‘ Certain improvements in the method 

f spindies and ‘skewers’ to be employed in spiuning 








of curing 
fibrous substances, and in apparatus connected therewith.” 

3095. WiLLIAM MacIntyr& Cranston, Upper Thames-street, London, “ Im- 
provements in reaping and mowing wachines.”—A communication from 
William Anson Wood, Hoosick Falls, New York, U.S. 

3096, MicuakL Henry, Fieet-street, London, “ Improvements in appara- 
tus for regulating the passage of aeriform and other fluids.”—A communi- 
cation from Charles Joseph Louis Meynard, Boulevart St. Martin, Paris, 
—Petitions recorded 8th December, 1863. 

3102. Tuomas HAMNER FLETCHER and Rosert Forrest, Woolwich, Kent, 
** An improved war rocket and rocket tube.” —Petition recorded 9th Decem- 
ber, 1863. 

3121. WitLiaAM Livinestong, Glengall-road, Poplar, Middlesex, **‘ An im- 
proved feathering screw propeller with fixed biades.”—Petition recorded 
llth December, 1863. 

$196. Roneaxt Saunpers, Croydon, Surrey, ‘‘ Improvements in the construc- 
tion and building of portable cottages or houses and other buildings.” — 
Petition recorded 18th December, 1863. 

38. HenrY NELSON and James Hear, Manchester, ‘“ Improvements in self- 
acting mules.”—Peition recorded 6th January, 1864. 

89. Joun WiikaTLeY, Gliicks Strasse, Munich, “‘ Improvements in apparatus 
for propelling vessels "—Petition recorded 12th January, 1864. 

137. Patrick St. Groner Grae, Waterloo-place, Pali Mall, and Hueu 
Forbes, Aberdeen-place, Maida-hill, London, * Improvements in appara- 
tus for propelling ships or vessels, also applicable to the raising and propel- 
ling of water and other fluids.”~ Petition recorded 18th January, '864. 

173. CuaRLEs Topp WoopomaN, Boston, Suffolk, Massachusetis, US., ‘* A 
new and useful improvement in closing bottles, jars, faucets, and stop 
cocks.” 

176. WiLLiAM CLARK, Chancery-lane, London, “Improvements in sawing ma- 
chines.”—A communication from Juhn Loper Kuowlton, Wright Bennett, 
and John Lynn, Philadelphia, U.3.—Petitions recorded 22nd January, 1864. 

220. RICHARD ARCHIBALD BROOMAN, Fieet-street, Loudon, *‘ luprovements 
in bolting mills.’—A communication from £douard Honoré Vittecoq, 
Beaumontel, France.—Petition recorded 26th January, 1864. 

316. ALEXANDER McLark, Belfast, Antrim, ‘* Improvemeuts in the con- 
struction and equipment of vessels of war, parts of which improvements 
are applicable to other vessels.""—Petition recorded 6th February, 1864. 

375. FREDERICK WILLIAM BURTON, Somerset-piace, New North-road, London, 
*‘ An improved article of furniture, parts of which are also applicable to 
other articles of furniture.” — Petition recorded 12th February, 1864. 

491. Pumwir Hexry Muntz, Birmingham, “An improvement or improve- 
ments in the manufacture of yellow metal sheathing.”—/elition recorded 
27th February, 1864. 

488 Epwakp Hab, Dartford, Kent, *‘ Improvements in machinery for 
polishing glass.” — Petition recorded 3rd March, 1864. 

562. Cuartes Humrrey, Suffolk-grove, Southwark, Surrey, ‘ Improve- 
ments in vulcanising india-rubber.”"—Petition recorded 5th March, 1864. 
599. SAMUEL BLACKWELL, Oxford-street, Loudon, ** linprovements in appa- 
ratus used for breakiug horses, and known as dumb jockeys.”—Petition 

recorded 9:h March, 1864. 

659. ALEXANDER HENNAU Martin, Buttershaw Mills, near Bradford, York- 
shire, * Improvements in apparatus employed in preparing and spinnin, 
wool and other fibrous substances.” 

665. ALFrED VincenT NiwTon, Chancery-lane, London, “ Improvements 
in the construction of cupola furnaces.”—A communication from Addison 
Smith, New York, U.S.—Petitioas recorded 15th March, 1364. 

667. GrorGe HanveL Orensiiaw, Over Darwen, Lancashire, ‘* Certain im- 
provements in power looms for weaving.” 

677. Joun DavGLisn, Reading, Berkshire, “Improvements in the manu- 
facture of aerated bread, and in apparatus to be used in this manufac- 
ture.” 

679. Joun Grirrirns, Penrhyn-terrace, Stretford, and Joun Jarrrey, 
Booth-street, Manchester, Lancashire, ‘‘ Improvements in alarms or 
apparatus for indicating a deficiency of water in cisterns or in boilers 
used for domestic purposes,”"— Petitions recorded 16th March, 1864. 

731. AveusTIN Moret, Roubaix, Nord, France, “ Improvements in machi- 
nery for combing filamentous materials.” 

732. AveustiIn MoreL, Roubaix, Nord, France, ‘‘ Improvements in traction 
engines.” —Vetitions recorded 23rd March, 1864. 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 





List of Specifications published during the week ending 
2nd April, 1864. 


960, 10d. ; 1978, 10d. ; 1982, Is, 2d. ; 
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1924, Is. 2d 2004, Sd, ; 2007, 4d.; 















2014, Is. 4d. ; ; 2021, 10d. ; 2024, 10d.; 2025, 4d.; 2027, 10d. ; 
2030, Gd. ; 24 6d. ; 2033, 10d. ; 2034, 4d.; 2035, 4d. ; 2037, Sd. ; 2038, 
4d. ; 20389, 4 40, 4d. ; 2042, 10d. ; 2043, 2s. ; 2044, 3s. Gd. ; 2045, 10d. ; 








2046, 4d. ; 2047, 4d. ; 2048, 10d. ; 2051, 1s, Gd. ; 2053, Is. 8d. ; 2054, 4d. ; 
2056, 10d. : 2057, 1s. ; 2058, 4d. 

*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s, must be remitted by Post 
Office Order, made payable at the Post-office, 6, High Holborn, to Mr, 
Bennet Woodcroft, her Majesty’s Patent Office. 





Sunrace Conpensers.—It appears that in some of the steamship 
lines where surface condensers have been used for a few years they 
are now being abandoned. It is asserted that the saving in fuel 
does not compensate for the increased repairs. 














ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Alstracts prepared expressly for 
THE ENGINEER, at the office of her Mujesty's Commissioners of Patents. 


CLass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &e. 
2144, L, E. C. Martin, Albion-street, Hyde Park, London, “ Apparatus for 
generating steam and for generating gases.” . Dated 29th August, 1863, 

This invention has for its object improvements in apparatus for gene- 
rating steam, and for generating gases to be used for heating steam boilers 
or for other purposes. For this purpose the patentee employs an upright 
boiler, the transverse section of which is annular, a space being left in the 
middle. The top of the boiler is closed by a dome or other known form, 
and at the bottom of the boiler there is or are one or more firepiaces, the 
flues of which rise up through the annular boiler, the flues being crossed at 
intervals by tubes or water spaces. The fives, after passing up some dis- 
tance through the box, open by means of a number of smail tubes, which 
are surrounded by water, into the space enclosed within the annular boiler. 
In this space is placed a vessel composed of fire-clay, fire-bricks, or Welsh 
lumps in one or more pieces, and which he calls a retort, The retort is 
smaller in diameter than the inner circumference of the boiler, so that a 
space is left between the exterior of the retort and the interior of the 
boiler. Near the bottom of the retort holes or passages are formed into it, and 
across the space between the retort and the boiler, and just above where 
the tubes from the flues enter the space, is a horizontal partition ; the pro- 
ducts of combustion from the furnaces must, therefore, after passing from 
the flues through those tubes, pass downwards, and enter the retort near 
its bottom. The retort passes up through the horizontal partition above 
stated, and near the top of the retort openings are formed, so that the pro- 
ducts of combustion can pass from the retort into the space above the parti- 
tion, The retort is capable of being filled with coal from the top, through 
a tube or passage that rises up through the steam dome above mentioned ; 
aud, in order to be enabled to do this without allowing any gases to escape 
from the retort, the top of the tube or pas-age is closed by a plate which is 
curved inwards in a semicircular form, in such manner as to allow a 
cylinder te rest and fit within the semicircular groove so formed, and at the 
sume time be capable of turning within it. The cylinder has an opening 
formed in it, by which, when the opening in the cylinder is uppermost, it 
can be filled with coal; the curved top to the retort bas also an opening 
formed in it, so that, when the cylinder has been filled with coal, and is then 
revolved so as to bring the opening in it to correspond with the opening in 
the retort, the coal in the cylinder will fail into the retort. The bottom of 
the retort is composed of fire-bars, and below these fire-bars is a space from 
which air can, if desired, be entirely excluded. Provision ix, however, 
made for admitting a regulated quantity of air to the space, and so to the 
retort. When the retort has been filled with fuel, and the fires lighted in 
the boiler furnaces, the products of combustion from the boiler furnaces, 
passing through the retort, will distil off gases from the fuel contaiued in 
it, and will pass into the space above the horizontal partition, as above wen- 
tioned, The fuel at the bottom of the retort may also be lighted, a regu- 
lated quantity of air being admitted to the retort to allow the fuel to burn 
slowly. Below the bottom of the air space under the retort, and below the 
ash pit of the boiler furnaces, is a shaliow air space, which, by reason of its 
being under the ash pit, will be kept constantly heated, To this air space a 
regulated supply of air can be admitted, and as the air becomes heated it 
can pass away through a passage that leads upwards to a fan, and the air 
passingthis fan will cause it to revolve rapidly ; the fan is contained 
within a pipe or passage leading from the space within which the gases from 
the retort pass, The fan in revolving will draw the gases from the retort, 
and will at the same time mix them with the heated air, Heated air way 
also be supplied to the fan through a pipe that passes from the exterior 
atmosphere, through the boiler, to the space into which the gases from the 
retort pass; the pipe may be coiled, if required for heating surface, round 
the retort, and afterwards caused to pass away to the fan. The pipe, by 
being coiled round the retort, will be kept constantly heated, and will thus 
heat the air passing through it; the gases thus passing away from the 
retort, mixed with heated air, may be introduced into the fireplace or 
furnace. 

2175. A. A. Braumont, Paris,“ A new or improved engine for raising 
liquids.” — Dated 3rd September, 1863. 

This invention is carried out as follows :—Flushed, grooved, or channelled 
cylinders are set on one another, and in two lines more or less distant apart. 
ihe cylinders are supported by their trunnions, which rest on rollers 
carried by jointed supports fixed to standards or weights, and sustained by 
screws Which also serve to regulate the position of the cylinders, These 
standards or uprights at the same time support surfaces or plates partially 
surrounding the fluted cylinders, the hollow axes of which are provided 
with pulleys tangent to one another, in such manner that, if rotary motion 
is communicated to one, all the pulleys, and, consequently, all the fluted 
cylinders, receive the same motion. Nevertheless, the vertical cylinders of 
ove seriesturn in one direction, and the cylinders of the o-her »eries turn 
in the contrary direction. The grooved or tiuted portion only of the lower 
cylinder dips into the water or other liquid ; the circular motion of the 
cylinders draws the liquid from the first to the second, then to the third, 
and so on to the upper part, where the liquid is carried to the height 
desired, whatever may be the height of the apparatus, 

2185. J. HENDRY and W. ‘Coutts, Aberdeen, “ Furnaces,”—Dated 4th Sep- 
tember, 1863. 

Under one modification of these improvements, as applied to an ordinary 
horizontal cylindrical steam boiler with an internal flue through the centre, 
the furnace is constructed of a deep vertical rectangular tunnel shape, 
arched over the top, and by preference, for a boiler of the smaller class, 
formed at the front end in the brickwork. This tunnel shaped furnace is 
formed, by preference, nearly in horizontal section at the top, tapering out 
wide as it descends in its transverse section to the full width of the flue 
running underneath the voiler, which it enters by an aperture or throat at 
the bottom on a level with it. At the front end of the furnace three aper- 
tures are formed, the large one at the top being the furnace mouth through 
which the furnave is filied up to a level with it, and having doors to regu- 
late a supply of air through them, the other two being nerrow apertures 
the full width of the furnaces, which admit of the fuel beiug stirred from 
without, the one near the bottom being also used for pushing forward the 
fuel when it is in the most perfect state of combustion, and the other 
higher up or a little below the furnace door, where the fresh coals begin to 
ignite and cake into lumps, ‘These apertures are also formed with doors 
for the regulation and admission of air vo the furnace, the gases passing 
down from the fresh fuel through the hottest part of the fire to the throat, 
where they are ignited and consumed. But the greavest amount of air is 
required where the gases are formed and escape at a high temperature from 
the incandescent fuel at the throat of the furnace where the tlame runs 
beneath the boiler, so that for the necessary supply of air at this part a 
trausverse duct or channel runs across near the throat, and, by preference, 
above it, openmg downwards through a narrow slit, and meeting the gases 
as they escape from the face of the incandescent fuel, 0 as vo ignite with 
them and cause perfect combustion of all the ignitable products.—Not pro- 
ceeded with. 

2188. G. Harereaves, Shipley, Bradford, Yorkshire, ‘* Steam boilers,” — 
Dated 4th September, 1363. ’ 

This invention has for its object, First, the economising of fuel ; Secondly, 
the more rapid generation of steam ; and, Thirdly, the partial prevention 
of incrustation. To the ordinary feed pipe supplying the boiler with water 
the patentee attaches a cock, which communicates with a pipe raoning 
through the flue of the boiler, but under tue fire-bars at thefrontend. In 
that part of the flue beyond the fire-bars he coils the pipe longitudinally 
with the boiler, or in the ordinary spiral, or any other couvevient manner, 
and, causing it to return under the fire-bars, connects it with (by prefe- 
rence) the bottom part of the front of the boiler. Immediately below the 
cock above named he opens another communication between the boiler and 
the feed pipe by means of a suitable pipe, carrying @ cock, to close the com- 
munication at pleasure. The action of the apparatus is as follows :—On 
opening the first-named cock the patentee shuts the second ; the water 
then circulates throuyzh the pipe under the fire, and within the flue ; it then 
becomes heated, and entering at the bottom of the boiler, where the water 
is ordinarily nearly cold, it raises the temperature with which it mingles, and 
also creates a certain amount of agitation, which disturbs sediment and pre- 
vents or partially prevents incrustation. A sufficient supply of water being 
obtained in the boiler, the first-named cock is closed, thus shutting off the 
feed, and the second cock is opened. Communication is now free between 
the water in the upper part and that in the lower part of the boiler (a third 
cock, connecting the lower part of the boiler and the pipe beforenamed, 
being cloved only in case of accident to the said pipe), and, the pipe in the 
flue being full of water, steam is rapidly generated, which finds its way to 
the upper part of the Loiler by means of the second cock befurenamed, and 
thus reverses the direction of the current of water, which now rises from 
the bottom part. 


Crass 2.—TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma~ 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Je. 


2145. G. Arttock, Stratford, “Assistant bearing springs for locomotive 
engines, railway carriages, wagons, and trucks.”’"—Dated sist August, 


1863. 
This invention cousists of a mode or modes of applying india-rubber or 
steel springs between the under frame and body of carriage trucks and 
engines to isolate the wheels and under frame from the body, and by this 
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from the irregularities of the road. 

2155. M. J. Roperts, Pendarren House, near Crickhowell, Breconshire, 
“ Azles for railway and other carriages.” —Dated 31st August, 1863. 

This invention consists in a method of permitting each wheel and its 
axle of the carriage freely to rotate independently of the other wheels and 
axles, while, at the same time, the inventor supports the axles in such @ 
manner as to release them as much as is thereby possible from the inju- 
rious influence of the oscillations of the carriage body. By this arrange- 
ment he prevents that wear and strain on the wheels, axles, and surface of 
the road which take place under the usual arrangement of railway carriage 
axles whenever the wheels differ from each other in diameter, or the line 
of road is curved, or when the brakes are applied. To obtain this desirable 
end, while using a separate axle for every wheel—the wheel being fixed to 
one end thereof, and a that end in a manner well known—he 
supports the other end of the axle by one or more of the other axles of the 
carriage, either by a frame, collar, or bearing, or by some other suitable 
contrivance.—Not proceeded with. 

2178. W and T. Jouurre, W. GrauaM, and H. Taytor, Liverpool, * Im- 
provements applicable to paddle and other propelling wheels sor navigable 
vessels.” — Dated 3rd September, 1863. 

These improved floats or propelling wings, in contour or profile, much 
resemble the wing of a bee, or the flat longitudinal section of the body of 
a chemist’s glass retort, and are constructed of flat iron, stcel, or any other 
suitable material having a curvilinear longitudinal twist on the surface, and 
dip mto the water, and rise therefrom without the splash of an ordinary 
paddle, the twisted and narrow neck being so formed that the back-water 
passes thereby.— Not proceeded with. 





Ciass 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §'c. 
2138. D. Speirs, A. Boyp, and J. Kinkwoon, Paisley, ** Looms.”—Dated 

29th August, 1863. 

This invention comprises various improvements in looms for weaving, the 
improvements being designed more particularly to promote the weaving by 
power of figured fabrics of, and similar to, the ‘* Paisley shawl” class, and 
Coe in connection with some of the arrangements described in the specifi- 
cation of letters patent dated 22nd February, 1862 (No. 472), and granted to 
James Kirkwood, one of the present patentces. In weaving fabrics of the 
kind referred to, seven or other convenient number of shuttles are used, 
being all passed across the web in successive single shots to form a single 
line of the woven fabric. The weaving action is usually such as to produce 
a twillon the surface of the fabric, the pattern or ornamental effect being 
due to the various colours of the several wefts, which are respectively 
selected to be thrown to the surface in accordance with the design by the 
action of the Jacquard apparatus. The twilling is effected by four or other 
suitable number of heddle leaves, and each shed formed thereby is kept 
open during the run of the seven shuttles. It is usual to twice draw or 
repeat the action of each bridle or set of seven Jacquard cards. 

2157. C. and W. Suorrocs, Over Darwen, Lancashire, “ Looms.” —Dated 18 
September, 1863. 

This invention is designed for the purpose of preventing “cracks” or 
thin places, and “ tapes,”or thick places, in weaving calico and other similar 
fabrics in the ordinary loom, and consists in the use of a sliding pawl or 
catch acting upon the ratchet wheel by which the “ cloth beam” is turned 
through the taking-up motion, When the loom is stopped before again 
commencing to weave, it is necessary to “ reverse,” to prepare the open 
shed to receive the weft in its proper position. This reverse motion is 
effected by means of the sliding catch, which allows the ratchet wheel to 
reverse, the extent of such motion being regulated by the length of slide 
given to the catch, which is made adjustable to allow it to slip over one or 
more teeth of the ratchet wheel. In order to effect the perfect action of 
the sliding catch, the ordinary catches and pawls now in use are lifted or 
disconnected from the ratchet by means of carrier fingers coupled to rods 
in connection with the stup motion of the loom, For ordinary stoppages 
of the loom when the weft is not broken up the inventors employ the use 
of a second ratchet wheel secured upon the ordinary ratchet shaft, to 
which the improved sliding catch is applied, and which 1s actuated by a 
smali finger in connection with the lever acted upon by the stopping 
motion. When weaving by hand, the lever or finger in connection with 
the catch and pawl actuating the taking-up ratchet is disconnected from the 
self-acting stopping motion by means of a vertical slide on such finger, 
such slide when in action being lowered and placed in position ready to 
receive and be acted upon by an inclined finger fixed to the handle in con- 
nection with the stopping motion. A Second part of these improvements 
consists in the employment and use of a central or intermediate stop weft 
fork, similar in description to, and placed between, those now used at each 
side of the loom; by this arrangement the stoppage of the loom is more 
quickly effected when the weft becomes disunited or broken after passing 
the ordinary weft fork.—Not proceeded with. 

2160. P. Jovor, jun., Paris, ** An improved fabric.”—Dated 1st September, 
1863. 


This invention relates to a double-faced fabric or tissue consisting of a 


* combination of plain or figured and of velvet parts, the velvet presenting 


the peculiarity of having a flushing or pile on both faces or sides of the 
tissue, this pile or flushing being either cut or uncut, viz., forming either 
an ordinary flushing, or a plush or shag. The tissue is more particularly 
intended to serve for ribbon. For manufacturing the same any loom 
suitable for weaving either plain or figured velvet or velvet ribbon of what- 
ever usual width judged proper may be employed, the invention consisting 
in replacing the ordinary wires made use of for forming the pile by forked 
ones, one leg, branch, or prong of which forks serving for the upper and 
the other for the lower or back pile. By preference, however, a loom of 
the kind called bar looms, for weaving velvet or other ribbon, is made 
use of, in which the ordinary pile wires are replaced by the above 
mentioned forked ones, and are moved entirely by the loom itself, 
without requiring the aid of the weaver, the mechanical parts being 
arranged in such manner as to cause the said forks to enter the 
shed, and afterwards leave the fabric at the required moment, and thus 
produce a pile or flushing as well on the top as at the back of the tissue, 
while the said pile or velvet may be cither plain or figured. The pile or 
flushing may be left uncut, or the same may be cut up either by having 
the free or further end of the fork prongs provided at the top with a 
cutting part ; or the pile of the tissue may be cut after the same is woven 
by means of shears, or any suitable shaving or shearing apparatus, while 
the remainder or ground of the tissue may be woven plain, figured, 
tweeled, striped, or according to any other suitable pattern or mounting. 
2171. E. Aucan, King-street, London, “ Apparatus for seeding wool and 
other tertile and sillamentous substances into carding, combing, and other 
machines for treating such substances.”"—A communica tion—Dated 2ad 
September, 1863, 

This new method consists in feeding the wool or o.her textile or filamen- 
tous substances by means of an apparatus which consists of a case, with 
the appliances hereafter stated, into which the substance, say wool, is 
thrown, At the lower part of this case there is an ordinary endless belt 
moving horizontally, and which brings the wool against an imelined or 
vertical endless belt armed with hooked teeth or blades; these blaves carry 
up the wool to a height level with the entrance into the carding engine or 
other machine to be fed. When the wool reaches that ievel, it is stripped 
by a roller furnished with teeth and with leather, and is thrown by it upon 
a short endless belt which delivers it to the carding engine or other 
machine, At the front of the short belt there is a roller with teeth for the 
purpose of taking off any excess of wool raised by the vertical belt and 
returning it into the case. The vertical belt is calculated to bring up more 
wool than necessary, to ensure a full supply to the short be t, and a regular 
and continuous feed. 

CLass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, Se. 
2055. C. H. McCormick, Chicego, U.S., “ Reaping imachines."—Dated 18th 
August, 18v3. 

The First part of this invention refers to that class of reaping machines in 
which a rake is made to move over and remove the cut crop from eff the 
platform by the motion of the machine itself, and consists in raising the 
side of the platform from which the erop is swept off above the plane 
thereof ; the rise commences at or about the point where the rake begins to 
rise on leaving the platform, and should be graduated to correspond with 
the curve described by the rake in rising. By this arrangement, the heads 
of corn as they pass over the platform are raised, aud are kept from contact 
with the stubble until the sheaf is sufficiently turned and thrown round, 
while the rake retains its hold longer in order to deliver it properly. And, 
Secondly, the invention refers to reaping machines generaily, and consists 
in connecting to the inside of the frame to which the pole is connected, ap- 
pliances for the purpose of directing inwards towards the cutting apparatus 
of the machine, and upon the platform, those ears which happen to Jean 
outwards towards the wheel and frame. These appliances consist of a board 
or plate extending forward from the cutting apparatus, the rear part of 
which board is placed above the cutting apparatus, and is nearly horizontal, 
while the fore part is inclined downward, so as to come near to the ground. 
A vertical board or plate fills up the space between the first-named board 
and the inner frame of the machine. The invention cannot be fully 
described without reference to the drawings. 





' 
2124. J. Suaw, New Wortley, Leeds, “ Machines for cutting or reducing 
turnips or other roots as food for animals.” Dated 28th August, 1863. 
There improvements have reference tv machines which have the knives 
or cutters ranged on cylinders or barrels, and more particularly to those on 

















means to diminish the vibration and shocks to which the body is subject | Gardner’s principle, and consist, First, in applying a cover in such manner 


as to protect the cylinder and knives from rain, hail, or snow when the 
machine is out of doors, and from dust and dirt when in buildings. The 
patentee proposes to make the cover of timber, to hinge it to one end of 
the receiving hopper of the machine, and to arrange it in the hopper in a 
sloping position over the cylinder, so as to pass off rain and snow through 
the grating of the hopper, and clear of the cylinder and knives. The 
cover may be locked to the hopper, so as to prevent unauthorised persons 
from working the machine, or getting at the knives. Any other known 
material or mode of fastening may be adopted, but he prefers the above. 
With respect to the second improvement he premises that, in double action 
machines which are used for cutting the roots into two sizes by turning the 
cylinder in opposite directions, two series of cranked knives arranged on 


improvements ‘upon such well known mechanism may be cael at 

follows :—The petenten proposes to cast the three oylinten & oe 
instead of in three, whereby a stronger and more economical result is 
obtained, and also to cast or otherwise secure the cam wheel movin; the 
mould table, in one piece with the table, and to work the table ona fhxel 
central sh He also causes the pistons fitting the moulds to be drawn 
down into position to receive the clay by means of a cam, while the table is 
stationary, whereby the inclined planes hitherto employed are dispensed 
with ; and he lines the said metals with a metallic alloy which may be 
readily removed for repairs. A furtherarrangement of apparatus for dryin 
clay may be used in which the steam or hot air chamber is used in a “toss 
zontal or slightly inclined position, so that the elevator may be dispensed 
with, the clay being conveyed from one end to the other by self-acting 





the step-by-step principle, are used for cutting pieces in one direction, and 
two slicing blades, each of which reaches from one end of the cylinder to 
the other end have been used for cutting pieces in the other direction. In 
lace of these two slicing blades he substitutes two other series of cranked 
nives, arranged on the step-by-step, or Gardner’s, principle, their cutting 
edges being plaved in the opposite direction to those of the two first-named 
series, By this mode each piece of root which passes through the cylinder 
will have been cut by a separate knife in whichever direction the cylinder 
be caused to revolve. 
2128. J. Auison, Reigate, ** Apparatus for tilling land."—Dated 23th 
August, 1863. 

In constructing a plough to be drawn by steam power, the patentee 
forms it, as has heretofore been proposed, of a frame, which has mounted 
at each of its ends a set of ploughs, one or other of which comes into 
action according to the direction in which the implement is drawn. The 
ploughs of which each set is I i are d on an axis, which is 
at an angle to the direction in which the implement is drawn, so that the 
ploughs come one behind the other Each of the axes is square, and 
passes through similar holes in the mould board or frame of each plough, 
and the ploughs are kept at the requisite di apart by dist pieces 
fitting on the axis, These distance pieces also serve to hold the ploughs 
securely in position, and by varying the length of these distance pieces the 
ploughs can be set at different distances apart from each other. On each 
of the axes ia an arm, to each of which one or other of the ropes used for 
hauling the imvlement is attached. Each rope, as it in turn commences to 
haul the implement, first causes the arm to which it is attached to turn 
the axis on which the set of ploughs is mounted, and lift the ploughs out 
of the ground, until it is stopped from so doing by the arm on the axis 
coming against a stop on the framing; the rope will then commence to 
draw the implement forward, the other set of ploughs will, as the rope 
which is attached to them becomes slack, fall on to the ground, and, as the 
implement is drawn forward, be caused to enter it until they are prevented 
from descending further by the arm on the axis coming against a stop on 
the framing. The frame of the implement the patentee arranges to 
supported on three wheels, two on one side, situated near the two ends of 
the implement, and the third wheel on the other side, and near the centre 
of the implement. This third wheel, which is on the side of the impleinent 
that is always towards the ground that has already been ploughed by the 
implement, is so placed that one of the ploughs of each set project out 
beyond it ; this wheel will thus always be running on land that not been 
acted on by the ploughs, To support the wheel he prefers to bend the 
framing of this side of the implement inwards, so that the framing is 
narrower in the centre than at the ends; the wheel can thus be placed 
outside of the framing. The pins on which the two wheels on the other 
side of the framing are mounted, are carried by vertical axes, so that these 
wheels can be set at any angle to the framing of the implement, and the 
implement thus steered, The vertical axes are geared together, so that 
they may be caused simultaneously to incline when necessary. This is done 
by having on each vertical axis a segment of a worm wheel, into each of 
which a worm on an axis that runs from end to end of the implement gears, 
so that, by causing this.axis to revolve, the wheels can be simultaneously 
inclined to the framing. The axis near each of its ends is provided with a 
bevel wheel, into which another bevil wheel on an axis which runs across 
the implement gears, and on each of these axes which run across the 
implement is a hand wheel, by which they can be turned ; the implement 
can thus be steered by turning either of these hand wheels ; the hand wheels 
come over platforms on which the man who is to work them stands. Other 
cultivating implements than ploughs can be arranged in the manner above 
described. 

2169. R. Sims, Leigh, “ Reaping and mowing machines.”"—Dated 2nd Sep. 

tember, 1863. 

This invention is carried out as follows :—First, the inventor employs an 
improved method of fixing to the top part of the finger beam of reaping 
and mowing machines duplicate knives as fixtures, to correspond with those 
upon the knife bar, having a vibratory movement, and at such a distance 
from the fingers that the knife bar may freely work between them, at the 
same time setting the edges of both knives to pass each other similar to 
the action of a pair of shears, and thereby separate or cut the grass or 
grain that may be forced between them when the machine is at work. 
secondly, he attaches to that part of the finger beam nearest the main 
frame a hinge or eye, into which he places the fulcrum of a lever, and car- 
ries the opposite or longer end through a suitable slot fixed on the main 
frame. The object of this lever is to allow the finger beam to drop at its 
outer end below the level of the machine, as in the case of cutting along 
the short slopes or river banks, or other similar places. As the finger 
beam is raised up, this lever butts against its inner end, and against the 
top part of the lever slot, so that, as the beam is raised up, the outer end is 
thrown higher than the inner or end next the main frame. Thirdly, he 
engages and adjusts the gearing by a suitable weight fixed onjthe clutch 
lever, which renders the clutch self-acting in case of forward or backward 
movements of the machines. Fourthly, he balances the tip board of 
reaping machines by means of a weight and suitable lever, thus avoiding 
the snnoyance caused by the use of elastic materials, or springs, as hereto- 
fore used, Fifthly, by way of protection for the disc wheel and crank pin, 
he places in front or over it a suitable cover, having a hinge joint or other 
suitable contrivance, whereby it is easily removed for cleaning and 
oiling the crank and other parts of the machine.—Not proceeded with. 
2181. A. V. Newton, Chancery-lane, London, “ Apparatus for cleaning and 

ow grain and seeds." —A communication. —Dated 3rd September, 
863. 








This invention consists, under one modification, in the use of a vertical 
casing of perforated metal, divided into chambers by transverse partitions, 
in which are openings, regulated by valves, for discharging the grain or 
seeds from one chamber to the other, the perforations in the metal being 
made sufficiently small to prevent the grain from passing through them. 
Within the chambers works a series of short vertical cylinders or drums, 
set one above the other. The uppermost drum of the set is constructed 
with a rasping surface, the periphery of the next drum is covered with 
plates of metal cut like a file, and the third or lowest drum is provided with 
helicoidal grooves or ch Is on its ci ference. A small space is left 
between the outer casing and the working or rubbing cylinders to allow of 
the grain passing down between them, aud being submitted successively to 
the action of the several drums or cylinders. Rotary motion is commu- 
nicated to the drums by means of gearing from any suitable motive engine. 
The grain to be operated on is thrown into a hopper above the apparatus 
from which it is fed forward by a rotating screw ; and, in order to damp 
the grain during its forward passage, and thereby facilitate the removal of 
the husk, a water chamber is provided above the box of the propelling 
screw, into which chamber a rotating bucket wheel dips, for the purpose of 
raising and discharging water on to the grain as it is fed forward. When 
operating upon maize, it should be steeped before supplying it to the 
apparatus, 





—_——_ 


Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 
2166. J. Lewis, Manchester, ** Apparatus for preparing and drying clay.”— 
Dated 2nd September, 1863. 

This invention relates, First, to an arrangement of apparatus for prepar- 
ing the clay in a granulated and partly dried state for supplying the moulds 
to make bricks and tiles therefrom. This a»paratus consists in a series of 
dishes having open bottoms, one being placed above another, and the sides 
ot which are made vo contain steam like a “ steam jacket,” and communi- 
cate with each other by steam pipes. Within each of these dishes a radially 
divided dise rotates, which is furnished with projecting pieces or cutters, 
which act in conjunction with others projecting from the dish in such a 
manuer as to cut up and disintegrate the clay. Tne said discs are mounted 
in a central shaft, which revolves rapidly, throwing the clay (which falls 
from the dish above on to the centre of the disc) to the edge of the disc, and 
brings it under the action of the cutters ; thus che clay is placed in the top 
dish in its natural state, and as it falls from dish tu dish it becomes dis- 
integrated by the cutters and sufficiently dried to supply the moulds. ‘The 
invention relates, Secondly, to mechanism or apparatus for compressing 
the clay into moulds to form bricks or tiles, and consists in the use of a 
steam cylinder and piston in combination with a lever acting on two 
plungers, one acting upon and compressing the clay in the moulds, and the 
other simultaneously Faising the brick from the mould. The moulds are 
formed in a revolving table, which is caused to move at intervals by bevel 
gearing in connection with an arrangement of intermittent spur gearing. 
The rise and fall of the piston in the cylinder is limited by means of a 
block inside the piston connected with a short shaft passing through the 
bottom of the piston and cylinder, and terminating in a screw and nut, so 
that the movement and pressure of the piston may be limited by the said 
nut ; the upward pressure of the piston rod plunger is resisted by a strong 
cross-head, supported by pillars from blocks on the cylinder casting, which, 
together with the part carrying the lever, are to be cast in one piece. The 
invention relates, further, to improvements upon apparatus for which 
letters patent were granted to the present patentee (No. 2434), 1857, which 








ig scoops worked by chains, and reciprocating fans : 
or if preferred, the surface of the hot umber may G > ee , 
with scoops or spades to convey the clay from one hollow to another - or rd 
may be formed in semicircles ; or pans having steam cylinders placed 
within them to obtain more heating surface, and the revolving scoops may 
be employed instead of reciprocating ones ; or a similar object may be 
obtained by placing the clay on a series of “ creepers” or endless cloths 
moving above a steam chest. 
2173. C. Jackson, Birmingham, ‘‘ Bolts for fastenin i 
shutters, dc.” —Dated 3rd September, 1863. , Oien, eheta, 
In carrying out this invention under one dification the patent 
makes the case of the bolt of a cylindrical figure, in which case the bolt 
slides. A mortise or opening is made through the edge of the door or 
other article with which the bolt is to be used, and into the said mortise 
the bolt case is fixed, by a plate on its outer end being screwed flush with 
the edge of the door or other article. A longitudinal slot is made in the 
side of the door, through which slut the knob or handle of the 
bolt passes, the said knob or handle working in a slot in a plate 
fixed on the side of the door; a portion of the cylindrical surface 
of the bolt is cut away, and at the cut away part a flat spring is fixed, The 
spring bears against the inside of the case of the bolt, and retains the bolt 
in any position in which it is placed, and also gives great steadiness to the 
said bolt. By moving the said knob or handle in the slot the bolt may be 
projected into its staple, or withdrawn therefrom at pleasure. 
2176. W. Bovu.ton and J. Wortatnerton, Burslem, ** Making a i i 
encaustic tiles, dc." —Dated 3rd September, 1863. va Sy 
In performing this invention the patentees in the first place provide a 
mould to suit the size and form of the tile or other article required, with 
ram or bottom die made to fit the same, the said ram or bottom die being 
being level or flat on the surface on which the tile or other article is made. 
They next take a plate of brass, or other metal or material, of a thickness 
corresponding to that of the desired inlay, which plate is cut away and 
perforated with an opening or openings of the form and size of the central 
— of the required ornament or ornaments. Placing this on the ram or 
ttom die they fill it in with the pulverised clay, or other plastic substance 
of the desired colour, and press it lightly with a suitable die. The plate 
may (if required) be made in separate pieces to facilitate its removal with- 
out disturbing the pattern. They then place on the ram or bottom die a 
second plate, having an opening or openings therein of the same, or any 
required form, and sufficiently large to leave a space outside the former or 
central portion, and they fill in this place with pulverised clay, or other 
plastic substance of another colour, and press it lightly as before, and they 
repeat the process for as many colours or separate parts of the pattern as 
may be required. Lastly, having completed the design, they fill in the back 
or ground and press the whole together. 








Cuiass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, gc. 
2147. F. A. BRAENDLIN, Birmingham, ‘‘ Breech-loading fire-arns.”—Dated 
31st August, 1863. 

This invention consists, First, in constructing in the manner hereinafter 
described, breech-loading fire-arms in which the barrels turn upon a joint 
on the fore part of the body, the breech ends of the barrels bearing against 
the face of the break-off during discharge, and being raised from the 
break-off for loading, the object of this part of the invention being to pre- 
vent or discharge the escape of gas at the breech. The barrels turn ona 
joint on the body of the break-off in the ordinary way; the patentee 
hollows out the break-off in a line with the axes of the barrels so as to form 
short annular chambers, and he inserts in the short chambers thus formed 
expanding rings or valves, The ends of the valves or rings are flush with 
the face of the break-off. Or the expanding rings or valves may project 
from the face of the break-off. In this case the breech ends of the barrels 
have recesses in them, into which recesses the projecting ends of the rings 
or valves enter when the barrels are forced against the break-off. When 
expanding rings or valves of the kind last described are used, the barrels, in 
addition to their vertical motion upon a joint, are'made capable of a sliding 
longitudinal motion to and from the break-off, in order to make the ends of 
the barrels engage with the projecting ends of the rings or valves, or be 
withdrawn therefrom. This sliding motion of the barrels may be eff 
in various ways. ‘lhe expanding rings or valves may be situated in the 
breech ends of the barrels instead of in the break-off. By the use of the 
expanding rings or valves a tight junction between the ends of the barrels 
and the tace of the break-off is effected on the discharge of the firearm, 
and the escape of gas between the ends of the said barrels and face of the 
break-off thereby prevented. The invention consists, Secondly, in fixing 
down in. the manner hereinafter described, the barrels of fire-arms of the 
kind already described, and also the movable breech chambers of fire-arms 
having fixed barrels, the said breech chambers turning upon joints on the 
said fixed barrels. Through the break-off, against which the end of the 
breech chamber or barrels bear, a spring bolt works, the end of the said 
bolt engaging with a recess or opening in the breech chamber, or in a lump 
on the underside of the barrels, The said bolt is connected to the cranke1 
end of a lever, the cranked part of the said lever being jointed to the end 
of the said bolt. The other part or arm of the cranked lever is made in 
the form of a nearly flat finger-plate, which bears upon the tang of the 
break-off. The bolt is pressed forward by means of a flat spring connected 
by a swivel joint to the cranked part of the lever. When the breech 
chamber or barrels are shut down, the face of the said chamber or ends of 
the barrels bear against the inclined end of the bolt, and press the said 
bolt inwards, and allow the breech chamber or barrels to be shut down. 
The breech chamber or barrels being shut down the bolt is pressed forward 
by the spring acting on the crauked part of the lever, and the said 
chambers or barrels are firmly locked down against the face of the break- 
off. To unlock the chamber or barrels it is only necessary to raise the 
finger-plate of the cranked lever from the tang of the break-off, when the 
bolt is drawn inwards and disengaged from the recess in the breech 
chamber or barrels, and the said breech chamber or barrels can be raised 
for loading. 

2156, J. SNivER, jun., Dors-t-street, London, “ Breech-loading and other ord- 
nance.”"—Dated 1st September, 1863. : 

The First part of this invention consists in producing a breech-loading 
cannon, when the structure of the gun is entirely new, as follows :—The 
patentee bores Gut the gun to its destined calibre throughout its entire 
length ; he then cuts out an aperture or recess in the top body part of the 
breech, wo receive the breech block or piece which bears or receives the 
force of the recoil on the explosion of the charge. This aperture is in shape 
at the surface a “parallelogram,” with its edges sloped off or displayed 
towards its interior a certain distance only, 80 that the top surface of the 
breech piece, and the hinge apparatus connected with it, and hereafter 
described, shall be below the line of the outer surface of the body of the 
gun. Below this sloped off or displayed part the aperture on its forward 
line or surface is vertical, and at a direct right angle to the axis of the bore 
of the gun, Its rear line or surface inclines at an angle from the base of 
the aperture, where its widch from front to rear is least up to the top or 
greatest width, so as to form a receptacle for the angular or wedge-shaped 
breech block or piece destined to fill it. The sides of the aperture are not 
straight or angular, but curved in a manner adapted to receive and sustain 
in place the breech piece, as also to retain for strength all the metal po 
sible to the body of the gun, likewise to receive the recoil of the breech- 
piece on the explosion of the charge; while, at the same time, providing 
adequate space for the curved movements of the breech-piece, 80 that the 
brecch may be opened and ciosed with but two simple movements, and in 
the act of closing to lock itself, by means of a self-acting bolt or latch, a 
obviating the use of any lever or securing imto place, or having a breech 
apparatus of detached pieces, 


Ciass 7.—FURNITURE AND CLOTHING.—NONE. 


Crass 8.—CHEMCAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

2162. G. T. BousFreup, Lovghborough Park, Brixton, “ Manufacture of illu. 

minating gas.”"—<A communication.—Dated lst September, 1863. 

The patentee claims, First, the process of transmitting into illuminating 
gas the liquid products obtained in the gas facture by posing 
them by heat in the presence of the light carbides of hydrogen given off by 
the gas stock during the latter part of the distillation, the said process 
being conducted substantially as set forth. Secondly, the process of trans- 
mitting liquid hydrocarbons into acetylene, by decomposing them at a high 
temperature, ia the presence of heated hydrogen produced by the — 
position of water, the process being conducted substantially as set fo 











Apri 8, 1864. 





THE ENGINEER. 


223 











Thirdly, the process fof transmitting deposited carbon into p= by 
subjecting it to a high pressure in the presence of heated hydrogen 
duced by the d iti of water, the process being conducted 





Pipatantially as set forth. 
164. G. W. EwsEns. Doris-sireet East, Kennington, “‘ Manufactureof wad- 
ding, paper, and felted fabrics.” —Dated 1st September, 1863. 

The patentee claims the application of the fibres of the plants known as 
Nercursa, and other plants of the family Enteromorpha ; also the fibres of 
the plants known as Rivularis, and other plants of the family Conforva, in 
the f of wadding, paper, and felted fabrics. He also claims the 
preparation of the above-mentioned fibres, and also other vegetable fibres, 
as described, in order to render them suitable for such fact 


2165. M. PisngR, Grosvenor Park, Camberwell, “‘ Manufacture of a flexible 
translucent material or fabric to be used as a partral substitute sor 
glass."—A communication.— Dated 2nd September, 1863. 

For the body of this material or fabric the inventor employs tinned wire- 
webbing or cloth of about sixteen or twenty meshes to the inch, or flexible 
perforated metallic plates. This webbing, cloth, or fabric, he covers with a 
transparent material, which he prepares in a special manner.— Not proceeded 
with. 

2187. W. LorperG, Wyld’s Rents, Bermondsey, “‘ Manufacture of gas and 
other substances from tan and similar material." —Dated 5th September, 
1863. 

These improvements relate to the mode of carbonising tan, spent dye- 
woods, spent hops, sawdust, and similar materials, and have for their map 








2028. J. E. F. Lupexe, Blizabeth-terrace, Islington, ** Keeping cameras or 
other apparatus steady when suspended to balloons.” —Dated 16th August, 
1863. 


This invention consists in keeping cameras or other apparatus steady 
when suspended to balloons at certain distances from the earth, which is 
effected by means of a peculiar arrangement of two or more ropes, attached 


camera will be kept comparatively steady.—Not proceeded with. 

2029. T. Brooks, Wyld’s-rents, Bermondsey, “‘ Apparatus fur the production 
of charcoal and otrer products from refuse tan and other woody sub- 
stances." —Dated 15th August, 1863. c 

For the purposes of this invention the inventor considerably increases the 
sides of the retorts, by preference, to about double that ordinarily adopted, 
and he modifies their shape so as to keep the contents in a thinner body, 
and thus more susceptible to the heat of the furnaceemployed. The follow- 
ing di ions, or th bouts, of each retort answers well :—Heizht, 
lft. 3in.; breadth, 2ft. Gin. ; length discretionary, but he does not confine 
himself thereto. He also places doors at each end, for convenience of 
feeding, and he discharges the carbonised matter by pushing it, by means 
of rakes, from one to the opposite end, through funnels or conductors, into 
coolers. He places, by preference, only three of such retorts in each bed 
or setting, thus rendering them easier of access for charging and discharg- 
ing. He also makes in each door an opening sufficient to admit a rod, 

poker, or rake, and capable of being closed air-tight, when not in use, by a 

valve. By means of the rod, poker, or rake he stirs the contents of the’ 

retorts, so as to subject them more equally to the action of the heat 








to overcome the difficulties ordinarily experienced in the carbonisation o 
such substances, and to improve the quality of the gas obtained therefrom. 
The patentee describes, under the designation A and B, parts of the retorts 
employed, the details of which we cannot produce here. 


2189. S. MELLBOURN, Carshalton, Surrey, *‘ Manufacture of paper.”—Dated 
5th September, 1863. 


In order to reduce the materials under treatment to a pulp, of such a | 


consistency as to be fit for immediate use in the paper-making machinery, 
an apparatus or machine is employed which consists of a receptacle in the 
form of an inverted cone, the same being constructed of metal or other 
suitable material for the purpose, another cone being mounted on a vertical 
axis, and placed within the said ptacl The opposing surfaces of the 
cones are grooved or corrugated... The materials subjected to the operati 
of the machine are introduced, in the form known as half-stuff, at the upper 
part of the conical receptacle. The internal cons being caused to revolve on 
its axis, by means of any suitable motive power, the half-stuff descends by 
its gravity to the lower part of the external conical receptacle, and having, 
in its descent between the grooves or corrugated surfaces of the cones, been 
reduced to a fine pulp, escapes, by means of an exit provided for that pur- 
pose, at the bottom of the conical receptacle. The pulp thus prepared is of 
i i diately applicable to the purposes of the paper 











such y us to be 
maker.—Not proceeded with. 





Cass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, gc. 


2190. W. Norton, Holly Bank, near Arva, Cavan, “ Layeng and supporting 
submarine telegraph cables.” —Dated 5th September, 1863. 

This invention consists in attaching buoys or other buoyant supports, by 
loops, chains, or otherwise, to submarine telegraph cables. The size and 
distance apart of the buoys or supports must be regulated by the weight of 
the cable, and should be such as will keep the cable in the still water 
between the upper and the under current of the sea. The cable is 
thus protected from injury by rubbing against rocks or the bottom of 
the sea, and from the pressure of its own weight.— Not proceeded with, 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2018. W. Aspury, Birmingham, “ Improvements in azles and azle-boxes, 
and the parts of wheels immediately connected therewith.”"—Dated lath 
August, 1863. 

This invention consists, Firstly, in forming upon the arm of the axle a 
collar, at the back of which collar, or upon the inside of the arm, is placed 
a leather washer, and again behind this washer another washer or ring of 
cast or wrought iron, having grooves cut in its periphery ; this ring may be 
formed either in one annular piece, or in two semi-annular pieces. In the 
box are cut slots to correspond with the grooves in the rinz before named ; 
these are to receive split cotters or set pins, which, when the axle is put 
together, pass through the slots in the box and the grooves in the ring, 
and thus bind all the parts together, leaving the box free to rotate upon the 
axle. The invention consists, Secondly, in forming upon the outside end of 
the box a male screw, and upon the inside of the nave of the wheel a 
female screw, making them right and left handed ; thus these two parts are 
screwed together, avoiding the use of long and short bolts, front and back 
plates, and large leather washer. The invention refers, Thirdly, to the cap 
and a method of lubricating the axle by means of an orifice in the centre of 
the cap ; this opens into an enlarged chamber within the cap, in which 
chamber is fixed a conical tube, the smaller end of which enters the orifice 
in the cap : the oil is poured into the chamber through this conical tube or 
funnel, which, by its form, prevents any escape of oil, retaining it in the 
before-mentioned chamber. 


2019. J. W. Horrman, Rydon-street, London, ** Apparatus for producing 
optical illusions for stage effect in theatres or exhibitions.” —Dated ldth 
August, 1863. 

In carrying out this invention the i tor prop to rep t water, 
rain, hail, snow, fire, or other effects on the stage of a theatre, or other 
place of exhibition, placing the water or the artificial rain, hail, or snow at 
any convenient point, and throwing a strong light thereupon to reflect the 
subject through a glass placed on the stage, by means of a looking glass or 
mirror placed at such angle to the object to be represented as may 
Tequisite. He also proposes to represent either in connection with a sheet 
of glass on the stage, or separately, forked.or sheet lightning, by placing 
over the lens of a lamp, or substituting in the place of a iens, two caps, the 
one first’ placed being entirely opaque, except for an open slit or trans- 
Parent line passing, say, one half across its diameter. The first cap being 
fixed in position, the second in front thereof, and the lamp lighted, when 
the inventor wishes to produce the flash, he causes one cap to revolve over 
the other, and as the open slits or transparent lines cross each other 
brilliont rays of light appear and disappear, following ‘the course of the line 
traced on the first cap. He further proposes by means of two or more 
traps in conjunction with a plate of glass and a strong light, with or 
without a mirror, to throw over a real person, persons, or object placed 
on the stage, the reflection of another person, persons, or object placed 
below, or at the side, or vice versa. For this purpose, he places the upper 
and lower trapsin such counection by bands and pulleys, cranks, or other 
mechanical contrivances, that, when the trap carrying the person whose 
image is to be reflected on the stage moves in one direction, the trap sup- 
porting the person who is really upon the stage in view of the audience 
simultaneously moves in another. Lastly, he proposes to use a curtain or 
curtains of velvet, gauze, or other suitable material (using them plain, 
Painted, or otherwise), representing thereupon any scenic effect (clouds for 
example), anu while a strong light is thrown thereon to remove it or them 
¢Tadually, and so disclose any person or object placed behind. It will be 
readily under: tood that if he thus uses several gauges, the figure may be 
made to appear as it were through clouds or other medium ; by reversing 
the action, that is by hand or machinery, bringing the gauges over it, the 
figure will gradually melt away, or be at once shut off, by closing the 
thicker curtain of velvet or other suitable material.—Not proceded with, 
221. G. Yares, Oswaldtwistle, “Indicating the number of tubs or other 

measures or quantities of coul or other substance or material drawn from 
pus ov mines.”"—Dated 1ith August, 1563. 

This invention is carried out as tullows :— Placed in a suitable position at 
or or near the mouth of the pit or mine, or other convenient place, and in 
connection with suitable gearing, are two dial plates (the one registering 
the number of tubs or measures, the other the number of quarters, there 
being a certain number of tubs or measures to one quarter), provided with 





ployed. The funnels or conductors are applied to the endsof the retorts, 
8o as to fit them tightly, and they are adapted to conduct the matters from 
the retorts into a receiving box or cooler, and so as to prevent contact of 
the carbonised matter with the external air, and consequent loss of quan- 
tity and injury to quality by firing or otherwise, and to protect the persons 
employed from injury, and the building from danger, from the ignited par- 
ticles —Not proceeded with. 
2030. J. GRantuaM, Nicholas-lane, London, ** Apparatus for manufacturing 

salt.”"—Dated 15th August, 1863. 
This invention cannot be described without reference to the drawings. 


2031. A. V. Newron, Chancery-lane, London, * Apparatus for printing.” —A 
commnunication.— Dated 1lith August, 1863. bs 

Tre object of this invention is to obtain a portable device which may be 
held in the hand and operated with the greatest facility for printing direct 
upon paper or other suitable material. To this end the invention consists, 
in the case of a combination type, that is to say, a type composed of several 
sections arranged and combined in such a manner that any one of the 
sections may be used separately, and certain parts used combined, in order to 
form figures approximating to the different letters of the alphabet, and ten 
numerals of the latter are required. The invention also consists in the use of 
finger pieces in keys, arranged in a novel way with levers for the purpose of 
operating the several parts of the type ; and also in a certain means employed 
for causing the type to traverse or move, so that proper spaces may be 
allowed bet the impressions, and the type allowed to adjust itself pro- 
perly at the termination of each line for the printing of a succeeding one. 
The invention further consists in a means employed for moving or feeding 
the paper along at the termination of each line as it is printed. 

2037. A. M. Darn. Colchester, *‘ Centrifugal disc mashing machine.”— 
Dated A7th August, 1803. ; 

This machine cousists, Firstly, of a cylinder with a support in the bottom, 
which is to form a bearing for an upright shaft. On the shaft is a driving 
rigger or pulley, which can be worked by either steam or other power, or by 
hand. At the lower end of the shaft is a disc which revolves in the cylinder. 
This disc must be placed just a sufficient distance from the bottom of the 
shaft to clear the bearing which supports the said shaft. This disc may be 
either a perfect circle, or the outlines of the sides bay either be flattened so 
as to make it a polygon, or hollowed so as to make it a fluted figure, or of 
any other suitable form, and the interior of the cylinder can be made either 
a perfect circle, a polygon, or fluted, and it must be sufficiently larze to allow 
a space sufficient for the ready discharge of the malt, meal, and liquor from 
off the edges of the revolving disc. The upper part of tte said disc may be 
either concave, convex, or plane, either with or without a small well to dis- 
perse the ] quor, and the upper surface is to be'covered with spikes to act 
as beaters tu the malt meal. These spikes may be put in the surface of the 
disc at any angle, and then bent in any direction, and may be placed in 
either concentric circles, radiating lines, or otherwise, and any convenient 
number may be used. The circumference of the said disc is to be also 
furnished with projecting spikes which radiate from the centre till nearly 
touching the cylinder. These are for the purpose of breaking up any lumps 
of meal which may have escaped the action of the upright or bent spikes. 
The number of the radiating spikes may be more or less, or sufficient if 

uired to completely tooth the edge of the disc. The before-mentioned 
cylinder is to be furnished with a cover on the upper part, and either through 
the said cover or by the side it is to receive the malt meal from the malt 
hopper, spout, or any other contrivance. This is to be regulated by a valve, 
and the cylinder is also to receive the liquor from the liquor pipe, either 
through the cylinder cover or at its side ; this pipe is to regulate the supply 
by either a valve or cock. The meal and liquor when mashed will fall 
around the edges of the revolving dise into a spout, trough, or any other 
contrivance which will convey it to the mash tub; but this said spout, 
trough, or any other contrivance, forms no part of the machine, for if re- 
quired, the machine may be placed directly over the mash tub, and then it 
might deliver the mash into it direct from the said cylinder. 
2040. W. Lonesorrom, Barnsley, York, ** An improved lubricator.” —Datled 

17th August, 1863. aN 

This invention consists of a cylinder provided with a cup for containing the 
tallow or other suitable lubricating matter. A hollow piston works in the 
said cylinder, and receives a reciprocating motion from a crank placed 
inside the cup; steam enters the said piston and prevents coagulation of the 
tallow. On the side of the cylinder is cast or fixed a reservoir, into wh'ch 
the melted tallow runs from tue cup, when the piston is at the bottom of its 
stroke, and immediately after the piston has ascended to the top of its stroke 
the tallow oil runs out of the reservoir ina regular quantity, and at regular 
intervals, into the cylinder, and thence to the part to be lubricated. Motion 
is given to the piston by means of a lever, which when actuated by the engine, 
cavses a pawl to turn a ratchet wheel, on the shaft of which is placed 
a worm driving a toothed wheel working the crank of the piston.—Not pro- 
ceeded with, 

2043. J. S. CRosLAND, Ashton-under-Lyne, Lancashire, “Lubricating.” —Dated 
17th August, 1863. ? 
This invention cannot be described without reference to the drawings. 
2046. J. Briaos, Blakely, Lancashire, ** Concerning crinoline steel.” —Dated 
18th August, 1863. ; 
This invention consists in coating or covering the said bands of steel with 
paper, either in strips wound round the steel band, as cotton has hitherto been 
applied, and for which purpose similar machinery to that now as used may 
be employed, or the paper may be cemented or secured in a longitudinal 
direction upon the steel instead of encircling it.— Net proceeded with. 





2052. R. A. BrooMan, Fleet-street, London, ** Manufacture of hats, capa, 
and bonnets." —A communication.—Dated 18th August, 1863. 

This invention applies to the facture by 'y of hats, caps, and 
bonnets of straw, hair, wool, cotton, silk, leather, wood, pasteboard, palia 
leaf, felt, and tissues of ali kinds for male and female. To manufacture 
rapidly and economically the patentee employs a principal apparatus which 
he calls a mechanical dresser, and two accessory apparatus, one of which is 
for folding the brim, and the other for shaping the brim. This invention 
cannot fully be described without reference to the drawings. 


2054. J. B. V. Faure, Aschaffenburyg, Bavaria, “ Pen and ink holders.”— 
Dated 18th August, 13863. 
This invention cuusists in combining in one instrument 8 pen holder and 
ink reservoir, as hereafter described. The inventor forms the holder hollow, 
and prefers to enlarge it at top for the better pouring in of ink ; he closes 
the top by a stopper which answers as aseal. The holder is closed a: bottom, 
except to a small tube which extends over the back of the pen, and is closed, 
when the holder is not in use, by a pin which extends up the tube, and 





to the car of a balloon, so that, when the balloon is waving about, the | 


| 





serves both as a stopper and to cleanse the inside of the tube; under the tube 
is an ordinary clip in which the vib is inserted. The tube, nib, and pin, 


and fits into the bottom of the holder.—Not procecded with. | 





fingers or pointers, the said gearing being connected with and acted upon 
'y Means of a star wheel, which derives its motion from a projection or 
catch, worked from the vertical shaft used in hoisting or winding the said 
Coal or other material, or in any other convenient manner, from the said 
hoisting or winding machinery. As each tub or other measure ascends the 
pit or mine the projec ion or catch, before named, acts upon the star wheel, 
which communicates motion to the gearing and fingers or pointers of the 
first-mentioned dial plate, thus registering each tub or measure on its 
“scent; the number of tubs or mea-ures constituting a quarter having 
ae the gearing will communicate motion to the finger or pointer on 
the secnd-mentioned dial plate, and register the quarter; this being 
ee, the number of tubs or measures of coal, or other material drawn | 
rom the pit or mine, may be ascertained at any time on reference to the | 
dial plates and fingers or pointers thereon. | 
2025, RK. Situ and J. Booru, Manchester, “ Manufacture of paper hang- | 
ings."—Duted 1th August, 1863. 
b a invention consists, First, in printing the various colours on the paper 
ee or by rollers, after which it is dried and wound on a roller in the | 
paces juaner ; itis then passed through a machine furnished with two | 
yo . sun and planet brushes, revolving in contrary directions, which act 
ee printed paper after it has passed through a trough containivg any 
— grounding colour, The action of these revolving brushes 
#€ paper, when damp or wet, softens the outline of the pattern, and 


— the most perfect imitation of the veins in marble.—Not proceeded 
t. 


2056. C. G. Winson, Blackheath, ‘* Machinery for pressing cotion, &c."— | 
Dated 18th August, 1863. 

This invention caunvt be described without reference to the drawings. 

2057. W. Jackson, York-voad, Lambeth, *“* Sewing mackines,”—Dated 19th 
August, 1863. - | 

This vention cannot be described without reference to the drawings. 

2058. C SonsuamMer, Regent-street, London, *‘ An improved san.”—Dated 
19th August, 1863. 

The patentee claims the formation or construc:ion of a fan with an edging 
of natural and artificial flowers (or of the furmer only), in such wise that, | 
when spread open, it may be used as a fan, and whea clused, form a bouque', 
2060. T. Scort, Nelson-square, London, “ Floating docks, §c.”— Dated 10th 

August, 1863. . : j 

This invention consists in constructing floating docks as hereafter described, 
that is to say :—The inventor builds two suppor.ing vessels, which form the 
sides of the dock, support the steam and hydraulic machinery, and are 
covered with a deck. Between, and entering to a certain extent ihrough the 
inner sides and into the interior of these supporting vessels, there are o.ams 
or girders connected by chains to hydraulic rams carried on an under deck 
on each of the supporting vessels. Compartments are made in the vesse's 
for the reception of the ends cf the girders, and every alternate compartment 
extends farther inwards than the others, to allow of the rams being arranged | 
in two lines. He constructs a deck which rests upon the sides of ihe com- 
partments and forms the top or cover for the same. Extending along this | 


| 


deck he fits longitudinal girders, and between them two rows of horizontal 
hydraulic rams, worked by a steam engine oon upon this or upon the 
upper deck; holes are made in the ander deck through which chains con- 
nected at one end to the transverse are carried, and passing over a 
uulley are attached at the other end to the hydraulic rams. Vertical guide 
ars are connected to ail or some of the transverse beams; they are furnished 
with or work against friction rollers, and are free to move up and down 
through the top of the compartments, and through the upper deck, which is 
supported by the longitudinal guides, between which the rams are placed on 
the under deck and by the sides and ends of the vessels. Supposing a ship 
to be upon the transverse beams, and between the two supporting vessels, 
the whole of the rams are ret to work simultaucously, and raise the beams as 
well as the ship upon them. ‘To ensure both ends of the beams being raised 
simultaneously and equally, he connects the water supply to both sides of 
the dock by means of telescopic tubes, which are protected by the hollow 
vertical guide bars, and communicate with each other through a pipe carried 
at _ side or other convenient part of the trausverse beams.—Not proceeded 
with. 
2062. S. Sanpersov, High-street, Shoreditch, London, “ Fastening for 
leggings, stays, &e.”—Dated 19th August, 1863. 

For the purposes of this invention on one side or edge of a legging (or 
upon the stays or other articles requiring similar fastenings) staples or loops 
are fixed, which, when the two sides of the legging are brought together so 
as to overlap each other, pass through slots or openings formed in a plate or 
strip of metal or other material fixed on the other side or edge of the legging. 
After passing through the slot or opening, the staple is in a position to 
receive the end of a bolt carried by the outer surface of the plate or strip, 
the tolt being by preference formed so as to spring back when pressed upon 
by the staple through which it is forced by the spring, and the parts are thus 
securely connected together until the bolt or bolts are withdrawn to discon- 
nect the parts.—Not proceeded with. 


2063. G. Roneuui, Turin, Italy, and H. CooK, Gloucester-square, London, 
“Producing by the aid of photography optical clusions of uoving 
animals and bodies.”—Dated 19th August, 1863. 

This invention consists, First, in taking a series of representations, by 
means of photography, of men or animals with iimbs in motion, and then 
arranging them round a dise to which rapid rotary motion is communicated 
by suitable mechanism, so that, by the diif rent figures in the series being 
brought in rapid succession before the eye of the observer, the effect of 
figures in motion will be produced.—Not proceeded with, 


2064. R. H. Jackson, Leeds, ** Machinery for sawing wood, dc.”"— Dated 
19th August, 1863. 

This invention consists In combining together the flowing mechanism, 
whereby it is rendered applicable for cutting curved work, or for cutting in 
a sloping direction by means of a vertical saw. To a suitable framing, and 
at the top or table thereof, the inventor fixes a b»nt casting, the upper end 
whereof is formed open to receive a guide roller, the said roller being 
attached to a horizontal lever connected by its other end to a vertical rocking 
bar, the lower end of the said bar being connected by a pin to a casting fixed 
to the top or table of the framing aforesaid. Another similar horiz mtal 
lever and rocking bar are placed under the top or table aforesaid, and the 
two levers are connected together by a forked stretcher rod. The lower 
lever aforesaid has a roller affixed thereto working in a suitable guide piece ; 
a vertical saw blade is connected tothe outer end of each of the levers afore- 
said, and secured at top by a spring to I te for expansion and con- 
traction of the saw blade; the lowermost lever aforesaid is connected by a 
rod to a crank fixed on a short shaft, on which is also fixed a fly wheel and 
spur wheel, the latter gearing into another larger spur whee!, on the spindle 
ot which : handle or pulley is fixed for imparting motion thereto.—Not pro- 
ceeded with. 


2048. H. Rowinson, Skipton, York, “ Lime kilns.”—Dated 18th August, 1868. 

The patentee claims, Firstly, the application of heat to lime kilos for the 
purpose of burning limestone by means of a fire or fires placed outside and 
around the kilns, and having accvss to the limestone by means of apertures 
in the walls of the kiln in c»mnection with the flues of such fire or fires. 
Secondly, the use of steam jets either behind the fire and within the flue, or 
within the chimney or stack, whether detached from or a part of the kiin, 
though he does not claim the use of steam jets for aiding the draught of an 
ordinary fire or fires, but simply its application to lime kilns where the flames 
and the heat require to pass through a compact mass of limestone. Third'y, 
the application vf a steam jet for the cooling of the grate bars of lime kilos. 
And, Jastly, the bi arrang t of air drifts or galleries, external 
fires (that is to say, fires :hat are placed without the kilns), and the steam 
jets before named, substantially as described for the purpose of burning lime ; 
= se use of double doors in the front of the discharge hole, all as 

escribed. 


2068. W. Hamitton, Brighton, “Spring mattresses."—Daled 20th August, 
1863, 

This invention consists in making the bottom of the mattress of a light 
skeleton wood frame, of two inches in thickuess, the supports for springs 
being composed of webbing, wire, or wooden lath, the top edge or border 
being made of steel or other suitable wire, for the purpose of preventing the 
sides or ends of the mattress from sinking, the object being to make the 
mattress more portable and lighter than those now in use. The mattresses 
are made in two parts, which are quilted and turned together, thus forming 
an internal hinge introduced in the centre without the hinge or join being 
seen on the top surface of the mattress, allowing the mattress when open to 
have a smooth appearance all over, thus obviating the ridge that occurs in 
the centre of the mattresses now made. 


2074. J. F. Mt, Little St. Andrew-street, Loudon, “ Ventilating gas lamps.”* 
— Dated 21st August, 1863. 

This invention consists generally of a gas light, supported by a bracket or 
pendant tube, enclosed within a shade or covering, consisting of two parts, 
and I 1 of transp t or semi-opaque, or partly transparent and 
partly semi-opaque, glass, or other suitable material. The surfaces of the 
material of this shade or covering are of such a nature, that they possess at 
the top sides a greater power of reflection than of radiation, and, at the 
bottom, a greater power of radiation or transmission than of reflection of 
light, thus ensuring the greater power of the light being thrown downwards, 
while allowing a sufficient quantity to pass upwards to illuminate the walls 
and ceilings. The two portions of which this shade consists enclose the 
flame itself in such a manner as to prevent the rays of light coming into 
direct contact with the eye at any point, while admitting, at the point of 
junction between them, an ample supply of air to support the combustion. 
To each of such lights the inventor supplies a separate and distinct venti- 
lating tube, so fixed to the top portion of the shade or covering, and com- 
municating with any convenient air shaft or outlet, as that it infallibly con- 
ducts away all the impure products of combustion, and renders it simply 
impossible for the light to have any deteriorating effect on the atmosphere of 
the apartment. He further ventilates the body of the apartment by nieans of 
openings in the wall or ceilimg surrounding the tube which carries the light. 
—Not proceeded with, 

2075. J. Ecceuston, Manchester, “ Apparatus for economising or regulating 
water power, used for blowing organs or harmoniums.” — Dated 21st 
August, 1863. 

In carrying out this invention the inventor applies such a power as is to> 
stiong to work continuously, and interrupt the action periodically. He uses, 
for instance, a turbine, driving it with town’s water, which is supplied 
through a cock. The cock is closed or opened by means of a lever. On the 
one end of this lever there is a weight attached; on the other end a small 
reservoir. Whenever the lever comes in such a position that the cock is 
vpen, @ catch, pressed forward by a spring, holds it there; whenever the 
lever comes in a position to close the cock, another catch and spring holds it 
there. These catches are drawn back by means of a rod in connection with 
the bellows of an organ when filled, and when empty or nearly so. The 
operation is performed by the water from the turbine discharging into the 
reservoir, which thus becumes so heavy as t» overbalance the weight on the 
other eud of the lever, and to close the cock whenever the catch is drawn 
back. A valve on the backet is, by touching underneath or otherwise, 
opened, the water is discharged, and, on the second catch beinz drawn back, 
the weight lifts the empty reservoir up again, and opens the cock for another 
operation. These improvements may also be applied, for instance, to fill the 
bellows or holders of biow-pipes.—Not proceeded with. 











when the holder is not being used, are protected by a cap which covers them | 9977,  Tiomrson, New Charlton, Kent, “ Machinery for p'aning curved, 


curvdinear, ivregular, and other Jorms in iron, steel, de.” —Dated 2ist 
August, 1863. 

This invention consists in placing between the stand side frames of the 
ordinary planing machine a ca’rying beam, fitted with a ceatre shaft for the 
V-bveam to radiate upon, and free to slide up and down, so as to follow any 
curve. The V-slide beam is caused to radiate, and to raise and depress the 


| carrying beam by means of guide rolls, which follow the various forms of the 
| pate or templates over which they work. ‘These rolls are connected with the 


ordivary slide saddles by au arm forming part of the rest or chuck of the 
tovi-holder, The saddies are worked Jateratly to-and-fro to suit the desired 
shapes by means of toothed wheels, socxetted into brack:ts fixed to the 
saddks, and worked by reversible pawis and levers. The levers are brought 
into operation by adjustable vrackets or templates, or other gear; these 
brackets are secured to the traveiling table or bed, or to any other suitable 
part of the machine, the same arrangements of pawis and levers being used to 
give the chucks or rests with the tools the required angie for cutting bevels 
or twists. By these arrangements any carves or twists can be planed. 
2078. Kt. A. Brooman, Fleet-street, Londo, “ Expressing and filtering oil 
from seeds and liquids, and srom oth substances containing the same."— 
"A communication.—Dated 21st August, 1363. 
This invention cauuot be deseribeu without reference to the drawings. 


| 2080. R. Grirvitus, Mornington-road, Regent's Park, “ Construction of 


retorts or ovens sor extracting oil from certain descriptions of cannel coal , 
or other bituminous substances.”"—Dated 21st August, 1363. 
This invention cannot be descrived without reference to the drawings. 
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2083. T. PeoraM, Cardigan-street, St. Pancras, London, “‘ A plate-holder for 
the photographic camera, adapted to carry different sized plates, each 
plate being on the same plan, and in the same focus.”—Dated 22nd 
August, 1863. 

This invention consists in the use of two movable slips of wood, or other 
material or materials, to carry different sized plates, instead of the usual 
carriers. Two pieces of grooved wood, or other material or materials, are 
fitted into the camera beck, or dark slide, in the top and bottom, or in the 
sides. in which grooves two strips of wood, or other material or materials, 
sre fitted, having the sides towards the centre curved or straight, or notched 
and rabbited; if notched they can either be rabbited or have wire attache’. 
The strips move in the grooves, and can be drawn together or extended, 
according to the size of the plate, so as to receive the plate in the rabbits, or 
on the wires, as the case may be.—Not proceeded with. 

2085. A. Watson, King-street, London, “ Apparatus for insrting pictures in 
and withdrawing them from photographic albums.” —Dated 22nd August, 
1863. 

This invention is intended to overcome the difficulty hitherto existing of 
easily and properly inserting photographic pictures, more particularly 
cartes de visite, inalbums, It consists in forming and employing a card- 
board, or other suitable frame, in which the picture is first made to slide, or 
is placed in such manner that the edges of the picture or card carrying the 
picture are protected; this frame, with its picture, is then slidden in 
through an aperture in one of the sides in top or bottom of the compound 
leaf of the album; the thickening border usually employed between every 
two leaves is removed, to allow of the frame and picture entering without 
making the compound leaf thicker than is allowed for by the thickening 
border. 

2087. L. E. ©. Martin, Albion-street, Hyde Park, London, * Apparatus for 
heating ond purifying water.”— Dated 23rd August, 1863. 

For the purposes of this invention a vessel, by preference of a cylindrical 
form, is used, but the shape of the vessel may be varied. Through the 
vessel tubes, cither cylindrical or rectangular, pass, through which the 





Sy 
heated products of combustion are conducted in order to heat the interior | 


of the vessel. The tubes may be placed vertically, horizontally, or obliquely, 
according to the current of heat, but the patentee prefers that they sould 
pass vertically through the apparatus, and that the products of combustion 
should rise up through them. On the interior of this vessel are several 
perforated shelves, which are by preference all connected so that the shelves 
may be all drawn out together to be cleaned, and a fresh set of shelves 
readily inserted into the vessel, When the tubes which pass through and 
heat the vessel are arranged vertically, the shelves bave holes formed 
through them through which the tubes pass. The feed water may be con- 
tinuously supplied at the top of the purifying vessel (by means of a self- 
acting apparatus) and allowed to descend from shelf to shelf, the shelves 
being perforated with small holes, so that the water is allowed to descend 
by numerous small orifices. These oritices are arranged so that they do not 
come in the same vertical line with each other, and the water is intercepted 
in its fall trom shelf to shelf, And as the shelves are either curved or plane 
(but are preferred to be curve uiternately concave or convex, the water 
in falling is made to flow in varied directions. The shelves being heated 
wiil cause all the salts, calcareous or other, that are in solution, as well as 
all foreign matter held in suspension in the water, to be deposited thereon, 
which deposit is to be removed from time to time by withdrawing the shelves 
and cleaning and replacing them; or other means may be adopted for cle in- 
ing the shelves, according to the particular arrangement of the apparatus. 
At the bottom of the vessel a bed of filtering material is placed, so that in 
addition the water has to pass through the filtering materials before it 
leaves the vessel, A steam pipe is applied at the top of the vessel to convey 
the steam venerated, and when necessary a safety valve is also applied. 
2092. A. Jonson, Darlington, Durham, ** Machine ry for drawing or discharg- 
ing coke ovens and loading coke wayons."—Dated 2th August, 1862. 
The ordinary mode of drawing or discharging coke oveus, more especially 
those of a cirenlar shape, is to insert an iron rake or other similar tool 
through the door, and to draw the coke out on to the bench or quay in front 
of the oven, w' ene itis thrown forward and subsequently filled into wagons 
or trucks by means of iron grips or shovels. These improvements are in- 
tended to facilitate the opcrations, and to diminish their cost, and they 
consist in the employment of certain improved modes of applying steam 
power in aid of, or as a substitute for, hand !abour, and in the application of 
improved tools aud apphances for the tools heretofore and at present in use. 















2095. A. CAPELLO, Marseilles, “ Apparatus for glazing morocco leather.”— 
Dated 24th August, 1863. 
This inveution cannot be described without reference to the drawings. 
2101. W. FE. Gepax, Wellington-street, Strand, London, ** Apparatus to be 
used in the manufacture of candles."—A communication.—Dated 25th 
August, Vs 
This inventio 
Not proceeded with. 


2106. J. L. Kessuer, Paris, Apparatus for evaporating and distilling.“— 
Dated 25th August, 1863. 

This invention cannot be described without reference to the drawings. 

2107. S. Farronini, Paris, “ A new division of time, and the application 
thereof to mathematical and other instruments.”"—Dated 26th August, 
1863. 

This invention consists in the application of a new or improved series of 
divisions of time to various instruments, either mathematical, philosophical, 
nautical, optical, and others, such as to the universal meridian, the sea and 
geometrical compass, longitude and latitude maps, the celestial and 
terraqueous globes. The division of the scales will be made in conformity 
with the formula which determines the proportion, that as four is to six so 
eight is to twelve, and as twelve is to eighteen so is sixteen to twenty-four, 
and so on with regard to the numbers of the squares to,infinity.—Vot pro- 
ceeded with. 

2109. K. Jounson, and G. Broson, Menchester, “ Pointing wire rods or 
wire, in order to facilitate their introduction into draw plates.”—Dated 
26th August, 186 

The patentee claims, First, drawing off an end of the wire rod or wire, £0 
as to leave a pointed part thereon. Secondly, the use of rollers for rolling or 
for rasping Or cuit'ng the said ends into a pointed form. 

2110. W. E. Newton, Chancery-lane, London, “ Apparatus for extracting 
coal ores or other minerals ov substances from mines.” —A communication. 
—Dated 2th August, 1863, 

This invention consists in the employment of a series or combination of 
several round ccrds or cables for the purpose of raising and lowering loads in 
working mines, instead of the single flat cable hitherto employed for that 
purpose. ‘These round cords are passed round an upper and a lower drum; 
the upper drum may be driven in either direction by any suitable motive 
power, aud thereby made to communicate motion to the round cords, By this 
yeuns a more efficient adherence or bite of the ropes upon the drum is 
effected than has been hitherto obtained. The improvements consist aiso in 
the apy ion of any suitable heating apparatus under the drum, and 
around the co: ds to counteract the injurious effects of humidity, which would 
tend to destroy the adherence of the ropes tothe drum. ‘The cords are 
attached to iron traverses by whieh the cages as well as the lower drum are 
suspended, and the caves may be adjusted at any required height by means 
of serews.— Not proceded with, = 
2111. J. Puary, and W. Ricuarpson, Oldham, “ Stoves or grates.” —Dated 

26th August, 1863. 

This inveution consists in so arranging’ stoves or grates that they may be 
supplied with furl trom the lower or hotter portion of the stove or grate.— 
Not proceeded with, 























2113. D. BuakR, Manchester, ‘‘ Shaping and punching metallic articles.”—A 
comimunicc tion. — Dated 26th August, 1863. 

This invention relates to the shaping and punching of metallic articles, and 
is more particularly applicable to the manufacture of the heeds or “ pol s” of 
axes or hatchets, although it may be applied to other article: requiring to be 
swaged and punched or perforated. The essential feature of this invention 
consists in the holding and compressing of the metal to be shaped and 
punctured between shaping dies or matrices, while the operation of punching 
is being cffecte According to one mode of carrying out this invention the 
shaping is «flected by means of two hinged dies or matrices, jointed to a 
vertically slicing block or cross head, and pressed together, when brought 
down by the action of tixed melines or otherwise, so as to hip or compress the 
metal to be shaped between them, the dics being so shaped as to in:part the 
desired form tothe metal under treatment. The hole, when required, is 
ponched in the metal during the time that it is held compressed between the 
dies by means of a stationary punch, upon which the metal is forced by the 
descent of the dies; or the dies may remain stationary, while the punch is 
being forced into the metal held between them. The cies or matrices are 
opened or separated on rising, by means of arms attached thereto, acting 
agoiust fixed inclined ridges or projections in any convenient part of the 
machine. The power employed to t.rce down the sliding block or cross 
head ond matrices may be obtained from a hydrostatic press, or from the 
direct acticn of stem upon a piston, or by any mechanical combination 
capable of giving the power requiree. In making the heads of axes or 
haichets, according to this invention, they are formed from a long length of 
bar, and severed therefrom when shaped and punched, The cutting part is 
then welded to the head, and the head is fin y shaped and finished by being 
compressed between another pair of matrices of the cesired form, 

. Borne, w York, US., “Storing and holding petroleum and 
other ¢ ils, &e."—A communication. —Dated 27th August, 1863. 

This vention consists, essentially, m constructing tanks for storing and 
holding petroleum, and other volatile oils and Spirits, of wood, masonry. 
or metal, and placing and adjusting the same in a reservoir of water, 
suitable pipes being provided for supplying water to, or withdrawing water 
from, the tank and reservoir, ; ss 
2118. J. WARD, Liverpool, * Diving apparatus,”"—Dated 27th August 1863. 

The object of this invention is to provide or construct a diving dress in 


























cannot be described without reference to the drawings.— 


which a diver will be protected from water pressure, and in which he will 
be enabled to move and breathe with ease and safety. The novel features of 
this invention consist in so constructing or fitting together the several 
metallic or rigid parts which constitute the framework and principal part of 
a diving dress that such metallic or rigid parts shall substantially receive 
and withstand water pressure. In so constructing or forming the joints of 
such dress, or of any other diving dress made with rigid materials, that free 
and natural movements of the arms and legs, and other parts of the person 
wearing the dress, may be made ; and in surrounding such joints, or any 
other joints of diving dresses, with air, or in enclosing air at or about the 
joints between flexible or other casings, to assist a diver in moving under 
water, and to allow him to assume any necessary position. 

2119, C. RicuarD. Paris, “ Apparatus for lighting and cutting the ends of 

cigars.” — Dated 27th August, 1863. ; 
This invention cannot be described without reference to the drawings. 

2125. E. Vickers, Sheffield, * Manufacture of steel."—Dated 28th August, 


Do. 

This invention relates to that process of manufacture in which the molten 
iron is decarburetted by means of a blast of air which is forced under 
pressure beneath the surface of the molten metal, and in so doing combines 
with the carbon contained in the molten mass, and burns it away. In 
decarburetting iron by this process it is found absolutely necessary to arrest 
the operation prematurely, otherwise the iron becomes burned, and the 
product much deteriorated in value. When the mass has been sufliciently 
decarburetted, it is usually ran into moulds, or cast into ingots, but the 
result is by no means satisfactory, as the mass is not homogeneous. The 
object of the present operation is to continue the process of heating the 
iron in such a manner that a perfectly homogeneous mass of the desired 
quality may be obtained. This is effected by running the molten mass of 
the decarbureting vessel (after it has been sufficiently decarburette/) into 
another vessel or furnace where the heating operation is continued for some 
time, until the conversion is completed, and the mass when run out will be 
perfectly solid and compact, and free from air holes, bubbles, or blisters.— 
Not proceeded with. 

2126. E. AMouRovs, South-street, Finsbury, London,** Apparatus for separat- 
ing solid rom jluid fecal matters.”— ated 28th August, 1863. 

This invention consists in the construction of a portable apparatus for 
separating instantaneously the solid from fluid fecal matters. Until now 
the division of fecal matters has been effected in reservoirs by means of 
perforated separators of various forms, allowing the liquids to run off 
through the holes. But the liquid being in contact with the solid has 
liquified the latter, and carried off a portion of the fecal matter into the 
sewer to the detriment of the solid matters, which would have been con- 
verted into manure. The patentee has obviated this defect by this 
improved apparatus, in which the separation takes place before the 
entrance of the matters into the reservoir, the liquid part always running 
off before the introduction of the solid into the reservoir, and in which this 
part alone falls, and thus all fermentation is prevented. A small quantity 
of disinfecting powder, thrown from time to time into the reservoir, suffices 
to prevent the disengaging of any insalubrious emanations. Even if large 
quantities of liquid are thrown in, they can be made to pass through salts 
or sulphates, and will thus serve tu wash out the sewers. 

2131. H. C. Pennen, Weybridge, Surrey, ‘ Skates."—Dated 29th August, 
1863 


i. 
In performing this invention the patentee constructs the skate with a 
double instead of a single iron, or rather with a single piece of iron formed 
into or with a double edge. ‘The iron may be described as consisting of a 
hollow square tube or piece, one side being removed, and the two parallel 
edges thus left being downwards on tie ice when the skate isin use. The 
upper part of the piece forms a foundation for the foot or sole plate. straps, 
and heel plate, for placing which latter the tube is cut so that the heel 
plate is somewhat below the level of the plate which supports the ball of 
the foot. The heel peg which holds the heel of the boot passes through the 
heel plate between the parallel irons, sligutly projecting beyond the edges 
of the skate blade or iron, that it may serve as a check or stop should the 
skater throw his or her weight backwards ; and this combined heel plate 
may be affixed to the ordinary skate, and one or more pegs be used. 
2132. H. W. Putnam, New York, U.S.,“ Machine for wringing clothes.” 
—Datedl 22th August, 1863. 

This invention cannot be described without reference to the drawings, 

2134. T. WiLtiaMs, “ Apparatus for crushing and jlattening the stalks of 
tobacco, de." —Dated 29th August, 1563. 

This invention consists in employing two or more pairs of crushing and 
flattening rollers, instead of one pair, for crushing and flattening the stalks 
of tobacco and other substances, — Not proceeded with, 

2140. F. C. P. Horrman, Newgate-street, London, ‘* Shears for cutting 
metal, de.”"—Dated 29th August, i363. 

This invention consists in fituung the levers by which the movable blade 


| is worked above the fixed blade or cutting plate, and in fixing the axis on 


which the back of the movable blade is tree to move also above the level 

of the fixed plate. The patentee undercuts the lower part of the bracket 

in such manner as to allow the portions severed, say from a plate, as well 

as the plate itself, to pass freely away on one side, and the other on the 

opposite side of the bracket. 

2141. W. Weuvon, Falcon-court, Fleet-street, London, ‘* Apparatus for wrial 
navigation.” —Dated 29th August, 1863. 

This invention relates to a method of making practicable the navigation 
of the atmo-phere by means of machines rendered buoyant therein by the 
aid of the gases lighter than atmospheric air. This object is accomplished 
by a novel form and arrangement of the receptacles containing the gas 
employed. Instead of using to contain the light gas more or less globular 
bags or ‘* balloons” for the purposes of this invention, the patentee uses 
either a long narrow bag divided internally into se»arate compartments or 
cells, or, as will often be more convenient, especially in constructing machines 
of considerable size, any desired number of distinct bags are connected 
together somewhat after the fashion of the carriages of a railway train, but 
with little or no ivterval between the bags. In either case the construc- 
tion must be such that, the machine, when all its cells or compartme:ts 
are distended with gas, shall be externally of the shape of a cylinder of 
considerably greater length than diameter, and that the cells or compart- 
ments of which it consists internally shall each be longer in the direction 
of the diame er than in the direction of the length of the cylindrical 
machine asa whole. He prefers that the external shape of the machine 
should be that of a more or less flattened cylinder, the section of which, 
taken at right angles to the longest axis of the cylinder should be, more or | 
less, either oval or pear-shaped ; and he also prefers that the ends of the | 
machine should approach the paraboloidal form, but neither of these par- 
ticulars is eonentit With its cells all filled with a gas lighter than atmo- 
spheric air, but having no communication with one another, a machine 
constructed as above described will float in the atmosphere horizontally, or 
with the longest axis parallel to the earth’s surface, and will so be capable 
of being propelled and steered, 





2142. A. ROWLAND, Glasgow, “ Evaporating fluid solutions.”—Dated 29th 
August, 1863. 

This invention relates to the employment, adaptation, and use of rotatory 
dises, lifters, or other mechanical movements or apparatus, for the purpose 
of exposing thin films or increments of fluid solutions to the action of the 
open atmosphere, so as to produce evaporation, and if necessary crystal- 
lisation, To this end a chamber heated by steam or otherwise has fitted 
to it a horizontal shaft carrying a set or series of discs or lifting surfaces, 
which surfaces lift up thin tilms of the solution contained in such chamber, 
and thus carry on the process of evaporation or crystallisation. The heat 
applied to the chamber is regulated in any convenient manner to suit the 
requirements of the special solution under treatment, and this may be 
carried out in practice either by rising a graduated, radiated, or radiant 
heat as desired. directly froma fire, or by apply:ng steain at two different tem- 
peratures, which can be employed in greater or lesser relative proportions ; 
or by rising any heating or cooling apparatus, such as a partial application 
of heat or cold water, for the purpose of adjusting the temperature to the 
precise limit required. 

2143. J. Dover, Waterford, Saratoga, U.S., “ Apparatus sor grinding and 
polishing metal articles." — Dated 29th August, 1363. 

This invention relates to the grinding and polishing of knives, saws, file- 
blanks, and similar articles, and consists in the employment in grinding or | 
polishing machinery of any kind for such purposes, and in combination 
with the bed plate or plates or surfaces thereof which support or carry the 
articles to be ground or polished, whether such bed plates or supporting | 
surfaces be stationary, revolving, or vibratory, of an elastic or yielding 
substance, such as india-rubber, leather, flannel, or felt, applied between the 
matrix, bed, or supporting surface and the article or articles to be ground 
or polished, so that, when the latter are brought in contact with the stone 
or polishing wheel, they will be pressed against it with a yielding or equabie 
pressure, by which arrangement a better grinding or polishing action is 
obtained, and the articles are not so liable to become unduly heated as 
when no yielding material is employed. 

2146. H. E. Kramer, Leipsic, Saxony, “ Printing in colours, pictures or 
devices to be used in ornamenting porcelain, stoneware, earthenware, &c.” 
— Dated 3ist August, 1863. 

The object of this invention is to print upon paper, or other suitable 
material, pictures, devices, or designs of various colours to be used in the 
decoration of porcelain, stoneware, earthenware, and glass, or other sub- 
stances, where the colour used for the decoration of the same can be 
annealed or burnt in. The process which the patentee employs is as 
foliows:—He employs in the production of the pictures, or devices, or 
designs, types made from good hard wood, or other substance adapted to 
the purpose, and such as are used by hook printers. He then prepares 
the paper to enable it to receive and take up the colour and reproduce it 
on the ware to which it is to be applied. He first presses the paper ina 
suitable glazing or other machine, ia order that it may be perfectly fiat, 
and he then washes it over with a well made wheaten starch, or other 





| commercially speaking—are likely to 





suitable substance of a similar character, used ordinarily for similar 
purposes ; when dry the paper is again pressed in the glazing machine, and 
then he places over it a thin coat of clotted oil of turpentine or other oil 
the use of which constitutes one of the improvements in the process of 
printing in which this invention consists, inasmuch as such coating of oil 
causes the paper to take up the colour better and more readily than when 
such coat is not employed, and enables a better finished picture to be 
reproduced on the ware. The colours which he employs in producing these 
pictures or designs are all mineral ; they are prepared by mixing them with 
a mixture of sticky oil of turpentine, and oil of cloves. This mixture is 
similar to those used by china painters, but must be mixed stronger. The 
colour so mixed he applies to types by the rollers, which are by preference 
made from a substance consisting of the best syrup and good ‘transparent 
glue. The printing types are placed in a printing press of ordinary con- 
struction, and are fixed in the right position by iron frames, one “being 
employed with each of the types printed together. The process of applying 
the colour from the roller to the types and the pressing is similar to that 
adopted by book printers. One, two, or more colours may be printed at 
the same time, but in the case of valuable colours, such as gold colour or 
purple, he prefers to print each alone, to prevent any unnecessary waste of 
colour ; the process of printing is repeated as often as is required according 
to the number and the kinds of colours used. When it is finished, the 
picture may be at once transferred on to the ware of the above mentioned 
substances, and fixed in the way well known to the trade. 

2148. G. Bespinetox, and J. R. Hampton, Manchester, “* Means to be em- 
ployed for securing the ends of bands in packing bale goods.”—Vated 
3lst August, 1563. 

This inven.ion consist, First, in the use of rivets having one T-head, ard 
one circular or ‘‘ button head,” the T-head being passed through the slots 
in the bands and turned half round, the button head forming a ste ady and 
strong bearing against the band to resist the tension of the band. The 
invention consists, Secondly, in.the use of dies or stamps, one half the form 
of the rivet being contained in each die, so that, when these halves are 
brought together, either by direct steam, or lever power, the metal placed 
between them is formed into a rivet, and cut off from the bar of metal by 
the cutting edges of the dies. A Third part of the invention consists in the 
employment and adaptation of a cam or eccentric to be worked by a hand 
lever, so as to force punches in connection with the cam through the metal, 
and so form apertures in the metallic bands for the rivets to be passed 
through, aplate of metal being placed behind the punches to receive the 
pressure.—Not proceeded with. 

2150. W. E. Gener, Wellington-street, Strand, London, “ An improved 
watch.” —A comimunication.—Dated 31st August, 1863. 

This invention cannot be described without reference to the drawings. 
2151. A. V. Newton, Chancery-lane, London, “* Apparatus to be used in sew- 

ing by machinery."—A communication.—Dated 31st August, 1863. 

This invention is especially applicable to the manufacture of straw hats 
and bonnets, and to those manufactures in which braids are sewn together, 
or to other material. Such work is commonly performed by hand, the 
stitch employed being a long one, and of such a character that litle or 
none of the thread appears upon what is usually termed the right side, 
The sewing machines heretofore used, without some additions, are prac- 
tically useless for the purpose, as they sew a seam, having upon the right 
side a stitch reaching from one to another of the punctures made by the 
needle the whole length of the seam. The First improvement consists ina 
new mode of stitching fabrics by machinery, the distinguishing charac- 
teristics of which are that a double thread, or bight of thread, passes into 
one surface of a layer or piece of braid, or other material, then out again 
through the same surface, and then through another layer or piece, and is 
then secured either by another thread, as in a shuttle stitch, by a leop of 
another thread, as in what is known as the double looped stitch, or by a 
loop of its own thread, as in a crochet stitch. The Second part of the 
invention consists, first, in the combination of a roller, or its equivalent, 
with the needle of a sewing machine, and the feeding apparatus thereof, in 
such manner that a turn or bend is produced in one layer or piece of braid, 
or other material, to enable the needle to pass into one surface of it, and 
out again through the same surface. The Third part of the invention con- 
sists in the combination of a sewing machine needle, a roller or bending 
surtace, such as is above mentioned, and a contrivance for guiding the 
needle itself at some points above the material being sewed, thus forcing 
the needle to pierce the braid, or other material, at a proper distance from 
the roller or bending surface. The Fourth part of the invention consists in 
the employment in a sewing ine, in combination with a rvller or bend- 
ing surface, such as hereinbefore mentioned, and with any appropriate 
feeding apparatus, of a needle, having a vibratory movement toward and from 
the said roller, for the purpose of piercing and carrying the thread through 
the braid or other material at various distances from the said roller or bend- 
ing device. 

2152. A. V. Newton, Chancery-lane, London, ** Machinery for sawing 

irregular forms of wood.’—A communication.—Dated. 3ist August, 











1863. 

This machinery is intended for, and adapted to, sawing timber for 
shipbuilding or other purposes, whether curvilinear, straight, bevelling, or 
winding. ‘The log or timber, during the process of sawing, receives but 
one motion, and that is in a straight line, as in mills for sawing logs into 
straight lumber ; all the other motions, whether for curves or bevels of any 
degree, being given to the saw. The saw is strained in a reciprocating gate 
or sash, so that it en be turned therein to any angle desired relatively to 
the plane of motion of the log, the motion for so turning the saw being 
derived from a guide which is flexible, and which may be bent and set to 
any form desired. The saw gate is mounted to slide on ways attached toa 
turning frame, so mounted that it can be turned, to any requisite degree, 
in a vertical plane at right angles to the plane of motion of the carriage 
which carries the log or timber to be sawed, so that the plane of the 
reciprocating motion of the saw can be either set or moved during the 
cutting action to any inclination with the horizon, and thereby the saw can 
be made to cut at any angle desired, whether for square, bevelled, or 
winding work, the motions for this frame being derived from a guide which 
is flexible, so that it can be bent and set to any desired form. And the 
turning frame, which carries the guides or ways of the saw gate, is mounted 
in a vertical frame, capable of sliding with the turning frame and saw gate 
at right angles with the plane of motion of the carriage which carries the 
log or timber to be sawn, the said sliding motion being derived from the 
same flexible and adjustable guide, from which are derived the motions for 
turning the saw on its longitudinal axis to make it take the direction of the 
intended kerf. The steam engine, by which the saw gate is operated by 
direct connection, is mounted on the turning frame, which carries the 
ways on which the saw gate slides, so that the engine, and its connections 
with the saw gate, follow the changes of positions of the saw gate, whether 
it be moved to the right or left in sawing curves, or turned in a vertical 
plane to saw bevels. And the connections between the saw gate and the 
mechanism for giving the feeding motion to the carriage which carries the 
log are so arranged that the feeding motion when set will not be varied by 
the change of positions that determine the line of cut, whether curvilinear, 
bevelling, or winding. ; 
2153. J. Miurs, Hastings, “ Traps for catching rats and mice, rabbits, &e.” 

—Dated 31st August, 1863. 

This invention consists in improvements on the ordinary well-known 
‘*gin.” The patentee adds a beam, each end of which carries an upright 
with an enlarged head, and he passes these uprights through holes made in 
the platform of the trap, and he connects the beam by a pin carried 
through its centre to the bed of the trap. He perforates the head of ene 
or both of the uprights, which perforations are made for the purposes of 
securing the bait. In order that the trap may be set vertically, if required, 
he screws a stand or prongs into the head, and fixes the stand or propey 
into the ground. 

2158. G. RussKLb, Glasgow, “ Apparatus for cooking and for obtaining fres 
water.”— Dated 1st September, 1863. 2 
This invention cannot be described without reference to the drawings. 








Nortuern or Spain Ramway.—A_ locomotive has circulated 
for the first time between Irun and the first French station. It is 
expected that, by the middle of April, Bayonne and Irun will be 
completely united. Important international results—at any rate, 
follow the establishment of 
railway communication between france and Spain. 

Navan Marrexs.—The speed of Mr. Reed’s small iron-clad 
vessel, the Enterprise, has been proved to be nearly 10 knots, or 
11} statute miles per hour, or scarcely, if at all, inferior to that of 
wooden sloops of her class, while her handiness under the helm is 
asserted to be much superior to that of any wooden sloop in the 
service.—The Army and Nary Gazette says: ‘Only last week we 
announced that the resignation of Mr. Abethell had been officially 
sent in and accepted, and now we have to state that his colleague, 
Mr. Joseph Large, has also determined upon retiring from the public 
service, and we understand that the post of Constructor to the Navy 
is to be abolished, and in lieu a committee, consisting of Mr. K ed, 
Chief Constructor, Messrs. F. K. Barnes, N. Barnaby, and J. Cross- 
land, draughtsmeu of the third class, is to be formed, an i to which 
all details connected with the construction of her Majesty's ships 1s 
to be referred.”—In accordance with the orders of the Admira‘ty, 
seven of the improved gunboats, from the designs of Mr. Reed, are 
to be immediately commenced at Chatham, Portsmouth, Devonport, 
and Woolwich dockyards. They are to be called steam launches, 
and are to be completed with as much despatch as the resources © 
the several dockyards will permit. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Tue WEEK SINCE THE Pretrinary Meetine: Small Demand, but 
Better Inquiry: Prices Easier—Pic Iron: Only Few Transactions: 
Prices in Favour of Buyers—Tron anv Steet Exported mn Fesrvu- 
ary: The Quantities and the Customers—Coau Trave: Prices 
Giving Way—Ironstone IN Nortu StarrorpsHire: Prices Kept 
Up — Harpware Traves: Generally Healthy: The Foreign Trade 
Good: Birmingham, Wolverhampton, Bilston, Willenhall, Darlaston, 
Wednesbury, Westbromwich, Waisall—Steam Encines, MAcaINERY, 
Curtery AND Harpwares Exportep In Fesruary—Copper, Brass, 
Leap, Tin, AND Zinc, witH Tin Puates sent TO Foreign Coun- 
rries — Messrs. Barker’s (Mera Brokers) AFFarrs To GO INTO 
qHe Bankruptcy Court — BrruincgHamM CHAMBER OF COMMERCE: 
The Future Mail Packet Station: Foreign Office and the Board of 
Trade—A Seconp Pusiic Dinine Haut ror Birmincuam, 

Tuis week’s reports as to the condition of the iron trade in South 
Staffordshire are to the effect that since the Preliminary Meeting last 
week more inquiries have been afloat, and that orders have been 
secured which, before the meeting, were being held back. At the 
same time the transactions are not so numerous as it has been 
expected they would be the week following the official declaration 
of prices. Buyers, it is conceived, are further holding back their 
orders until after the quarterly meetings next week, when some are 
hoping that prices will be lower. On the part of first-class houses, 
jhere is no good reason to suppose that this expectation will be 
realised; but the makers of a brand of less repute than is peculiar to 
such firms are even now prepared, in many cases, to accept terms 
approaching those which, up to the recent great improvement in the 
demand, were regarded as applicable to second-class makers when 
list-rates stood at the present height. Prices must, therefore, be 
reported easier. Nevertheless there are not wanting men of the first 
standing in the trade who maintain that a retrograde movement will 
not take place for some time. Pigs are almost unsaleable, except in 
special cases. Buyers want great reductions, but makers will not 
yield to the extent demanded, They are, therefore, reducing the 
make. This week an arrangement bas been come to whereby two 
more furnaces are to go out. 

From the Board of Trade Returns for February last we extract the 
following tabulated statement of the quantity of iron exported from 
this country in that month in the three years mentioned :— 

Months of February, 
1862. 1863. 5 

Pig and puddlediron.. .. .. £71,898 .. £74,360 .. £89,374 

Bar, angle, bolt, androdiron.. 132,002 .. 178,642 .. 194,841 

Railway iron... .. «- «+ ee 176,042 .. 209,562 .. 286,596 

Iron wire co 08 ce ee oe 13,178 .. 36,868 .. 23, 

Tron castingS.. 2. «- «2 ce 36,707 .. 54,197 .. 45,875 

Iron hoops, sheets, and plates .. 47,307 .. W880 .. 141,337 

Wrought WO ss «8 0s 98,125 .. 138,115 .. 157,547 

Old iror . ec 00 ee cf ee 3,265 .. 3,640 .. 5,746 

Steel, unwrought.. .0 .. 59,423. 67,209 .. 87,642 








Total .. .. £638,027 £869,563 £1,032,855 

The United States is the only country among our old customers 
for pig iron whose demands show any increase, and to this demand, 
and the development of new openings for trade, the increase under 
this head is mainly due. Our trade witb the United States has now 
resumed its normal proportions, and we exported to that country in 
February nearly five times as much pig and puddled iron, twice as 
much bars, rods, &c., twenty timesas much railway iron, one-half more 
hoops, sheets, and boiler plates, more than twice as much wrought 
iron, and one-half more steel than in the corresponding mouth of 
last year. The only other countries to which increased quantities of 
bars, rods, &c., were the Hanse Towns, Australia, and British America. 
The great increase in railway iron is the more remarkable, as none 
was sent to the Baltic, but this is a trade which varies with the 
fluctuations or railway enterprise. Spain and India have been our 
best customers for rails during the last two years; but in February 
the first place was taken by the United States; and every other 
country except India, Cuba, and Brazil, shows a diminished 
demand. The falling off in cast iron extended to every country 
excepting India and the United States. The increase in the exports 
of hoops, sheets, and boiler plates, was confined as regards 
enumerated countries, to Spain, Holland, Australia, British 
America, and the United States. The smaller increase in wrought 
iron was limited to Holland, the Hanse Towns, Australia, and the 
United States. Less steel was exported to France, but the supplies 
sent to other countries show an increase. 

Coal cannot now be sold in this district at the recent high prices, 
and the supply of labour at the collieries is reported to be equal to 
the demand. 

The Quarterly Meeting of the North Staffordshire Iroustone 
Sellers’ Association was held on Tuesday last at Tunstall; Mr. T. 
Peake (chairman of the Association) presided, and there was a good 
attendance of members of the trade. The report as to the state of 
the trade was considered satisfactory, there being a good demand for 
Ironstone at the prices fixed at the special meeting in December. It 
was decided that the prive list should remain as at present, no altera- 
tion being deemed necessary. 

The general manufacturing trades of the district are a little slack ; 
the orders in since the new quarter commenced have been mode- 
rate, and in spring goods there has not, up to this time, been any 
particular movement, but manufacturers are tolerably well em 
ployed, and the prospects of the home trade continue to be spoken 
of favourably. In the foreign department there is more animation ; 
orders have recently been given out on account of Canada and the 
foreign West Indies; and the South American trade is looking up. 

here is a fair amount of business doing to the East Indies and to 
Australia ; but the Continental orders in hand are moderate, except 
as regards Italy and Spain, with respect to both of which they are 
up to the average. In Birmingham the metal rollers are well sup- 
plied with orders; the brassfounders are pretty well engaged, and 
in the metallic bedstead department a good amount of business is 
being done; but there are complaints of quietude among the 
Jewellers and others occupied in the fancy trades—In Wolver- 
hampton trade still continues as last reported, the tin-plate 
workers and japanners still being well employed.—The lock 
and other trades at Willenhall are such as to afford employ- 
ment for all the operatives of that town.—At Bilston tbe 
Jappaners are tolerably well employed, the general branches of 
the trade having almost recovered from the effects of the sudden 
— of the demaud from the States. At Darlaston and 

Wednesbury, there isa brisk demand for nuts, screws, rivets, coach 
eprives, aud railway work. ‘lhere is also a slight improvement in 

4, Sua- lock trade, but the manufacturers of those articles still com- 
— of slackness. The ironfounders of Westbromwich report an 
ag in the general branches of the trade, owing to a 
pag le good supply of foreign orders. At Wallsall the saddlers 

© busy, and there is full employment in the electro-plate and 
malleable iron branches. 

— the Government returns before noticed we deduce the 
ea ety information relative to the manufactures named. Fire- 
- = ree a downward tendency, the value being only £20,225, 
ia 144,612 in the corresponding month of 1862, and £124,410 
ss vat of last year. Cutlery increased from £18,585, to £27,882,%an 
mt of the foreign market extending to every country 
= Russia, India, British America, and Brazil, and 
7 ras ing in the case of the United States to three times the value 

aon ay oe exported in the corresponding month of last year. 
mer Y hardwares rose from £27,625 to £31,992; and the lighter 

more costly descriptions—tke white metals, and bronze, and 
a mache goods—from £182,317 to £207,482. The increased 
mand for the former class came chiefly from France, India, 


British America, and the United States; for the latter from Spain 
the Ha ’ 





use Towns, India, Australia, and tbe United States. Steam | 


engines advanced from £98,532 to £116,459, and other descriptions 
of machinery from £187,282 to £210,129. Very few steam engines 
were sent to the Continent or to Av tralia, but the exports to India 
amounted to £47,214. The increased demands for other kinds of 
machinery extended to every country except France, Russia, India, 
and Australia, 
The exports of useful metals other than iron and steel were sent 
out in the periods named in the quantities of the following value :— 
Feb. 1862. Feb. 1863. Feb. 1864, 
Copper, unwrought ee ce cc £25,584 .. £44,520 .. £26,497 
” wrought and yellow metal 109,469 .. 161,489 .. 204,070 
i rr ee 


Total .. .. £146,178 





£220,356 £246,542 


Lead «2 «cs co co co oo co £42,158 .. 51,077 .. 69,462 
Tin, unwrought ce ee (ce «(ce:)«=680.086 ce 90,896 .. 97,526 
Tin plates .. . oc «2 os ce 99,040 oe 98,260 .. 85,352 


SS ee ee Le ee. Le 6,369 .. 7,578 

The exports of copper to France were on a smaller scale than has 
been usual of late, and very little of the unwrought metal was sent 
to India, which accounts for the diminished exportation of that 
description; but the exports of wrought copper and yellow metal 
show an increase in respect of every country except Italy, Holland, 
and the Hanse Towns. The bulk of the increase, however, was in 
the exports to India. 

Under the advice of counsel, the creditors of Messrs. Barker, metal 
brokers, of Birmingham, have resolved to allow the affairs of those 
insolvents to be wound up iu the Bankruptcy Court in the usual 
course. 

The council of the Birmingham Chamber of Commerce have 
decided to memorialise Government in favour of the removal of the 
mail packet station from Southampton to one of the two western 
ports in the English Channel, leaving the question between the rival 
competitors, Falmouth and Plymouth, as one involving nautical 
and engineering technicalities, to be dealt with by the proper 
authorities. The council also adopted a resolution in support of the 
motion of which Mr. W. E. Forster has given notice in the House 
of Commons, on the unsatisfactory relations subsisting between the 
Foreign Office and the Board of Trade in reference to the trade of 
foreign nations. 

A second public dining-hall, designed for the accommodation of 
artisans of both sexes, was opened on Friday in Birmingham. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverpoot: Mersey Docks and Harbour Board; The Inman Line 
Trade of the Port—Pusu0 Works at Wiaan—Srare or LAnca- 
snire: Subsidence of the Distress — Noxtaern Marrers: Jron 
Shipbuilding on the Tyne : The Steam Coal Question ( Dinner to Mr. 
W. 8S. Lindsay, M.P.): Monster Steam Hammer for Russia: The 
Cleveland Iron Trade — Tue Improvement oF THE ‘Tyne: Mr. 
W. S. Lindsay, M.P., on Harbours of Refuge—State or TRADE: 
Leeds: Lancashire — Yorksutre Assizes: Interesting Cases — 
Mancuester: Manchester Ordnance and Rifle Company : The Loco- 
motive, jc., Trade — Inspection OF Reservoirs: Leicester; Brad- 
ford—Scortisa Topics: Railway Progress: Clyde Shipbuilding; 
Esplanade at Greenock: Glasgow Association of Assistant L/ngineers 
More Nortuen Marrers: South Belmont Jronstone Mines: Bishop- 
wearmouth Lron Works. 

To commence with Liverpool. The proceedings at the last sitting of 
the Mersey Docks and Harbour Board did not present many points of 
interest. The minutes of the special committee on dock rates and 
charges comprised correspondence with the Steamship Owners’ 
Association, resulting in an interview between the commitiee and 
a deputation from the association. Outhe 24th March a deputation 
from the Association waited upon the committee and submitted the 
following proposal :—The deputation from the Steamship Owners’ 
Association, learning that the Dock Board have definitively refused to 
entertain the proposals submitted at a meeting of the Board of Trade, 
have ouly to suggest that they would recommend the association to 
agree to leave to the decision of Mr. W. E. Gladstone or Mr. Horsfall 
the question whether the rates now paid by the steam trade to the 
Liverpool docks should be increased or reduced to any or what 
extent, it being understood that the increase, if any, is not to be 
obtained by charging rates on the gross tonnage, bat by charging 
rates on the nett tonnage, according to the time and space occupied, 
or on some other fair principle to be mutually agreed upon ; clause 4 
and other clauses objected to by the Association to be withdrawn from 
the bill. It was, after full di ion, unanimously resolved that 
the acceptance of this proposal could not be recommended. Mr. 
Bushell moved, and Mr. Tobin seconded, the adoption of the proceed- 
ings, which, after considerable discussion, were confirmed. The 
concern popularly known as the Inman Steamship Company— 
but which should, more strictly speaking, be styled the 
Liverpool, Philadelphia, and New York Steam Navigation 
Company — has added another fine screw steamer of the 
highest class, named the City of Dublin, and over 2,000 tons 
burthen, to its extensive fleet. The value of the exports 
from Liverpool ior the year ending 81st March was £69,000,000, 
showing an iucrease of £19,000,000 over the previous year. The 
duties collected in the port amounted to £3,170,206 18s. 1d. in the 
same period. 

Yesterday week, at a meeting of the Wigan Town Council, the plans 
for a new gaol and corporate offices, sent in response to an adver- 
tisement offering premiums of £80, £40, and £20 for competition, 
were examined. ‘The first prize was unanimously awarded to the 
plan of Messrs. Nuttall and Cook, 17, Lord-street, Liverpool; the 
second to Mr. J. W. Best, Nelson-square, Bolton; and the third to 
Mr. J. Harrison, Chester. The first-named firm will be the archi- 
tects of the building, which is estimated to cost £12,000, and will 
be situated at the junction of King-street and Rodney-street. 

Mr. Farnall’s returns —now made up fortnightly—showed on 
Monday a decrease in the number of persons receiving relief in 27 
Lancashire unions of 6,687. Comparing the state of affairs March 
26, 1864, with the position of the Lancashire labour market at the 
corresponding date of 1863, there was a decrease of 84,614 persons 
in the number relieved by the unions. The hon. secretary reported 
the following increase of employment in the mills of the district :— 

Full Time, Short Time. Out of Work. 
January eo ve ec 210,739 .. .. 125,856 .. «- 158,658 
February ° «oe ‘ 62 .. 153,634 

e+ oe 232,307 .. o 14111 .. 2. 148,720 
Several matters of interest invite attention in the north. Iron 

shipbuilding on the T’yne continues active. Messrs. Charles 

Mitchell and Co., of Low Walker, have just finished a paddle- 

steamer for Egypt, and a sailing-vessel, the Jamie Douglas, for the 

Australian trade. ‘They have on hand a large screw steamer for 

the London and Mediterranean Steam Navi ation Company, a 

sister ship to the Clotilda. They are likewise busy with a paddle- 

wheel steamship, for the North British Railway Company, to trade 
between Silloth and Belfast; an iron screw collier, 1,000 tons, for 

Messrs. Straker and Co.; and an iron East Indiaman, of 900 tons, 

for a Newcastle firm. Messrs, Wigham Richardson and Co. re- 

cently launched a screw, to be employed in the London goods and 
coal trade, for the Shields Steam Shipping Company. ‘They have 
another collier of the same size on hand. ‘They are also engaged 
in building a paddle steamer for the Isle of Wight passenger 
trade, and two steamers for India. Messrs. Leslie have 
three large and two smaller iron steamships on hand in their 
yard at Hepburn. Messrs, Palmer Brothers are extremely busy at 

Jarrow and Willington Quay. They have three steamships of 

3,006 tons on the stocks for the National Steam Shipping Company, 

and others of a similar tonnage will be laid down for the same 

company. They are also finishing two iron ships of 900 tons each 
for a Newcastle house; and have on hand large screw vessels for 
several firms in London and Liverpool, including two screw colliers 
of 900 tons each. Messrs. Marshall Brothers have a large ship of 
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1,360 tons ready for sea ; she is built for Messrs. Chappel and Co., 
of London and Liverpool, and will be employed in the Mediterranean 
trade. Messrs. Marshall are engaged on another large ship of the 
same size, to be connected with the same trade. They are also 
employed upon an iron sailing ship of 900 tons for a Shields firm; 
six iron tug steamers, of from 80 to 200-horse power for London and 
Liverpool, and a large screw collier for a Sunderland firm. Messrs. 
Smith and Co., of North Shields, are building two screw colliers, 
one for themselves, and the other for Messrs. Watt and Oo., of 
Blyth. Av extensive trade is being done in tug steamers. Mr. 
Thomas Hepple, of Low Walker, is finishing an iron tug steamer 
for the Thames, and also a wooden boat for the Tyne ; and amongst 
the other vessels that this yard has on hand are a large iron steam 
tug, of a newclass, for the Tyne; she is fitted up with feathering floats 
and all modern improvements, and is 60 horse power nominal ;a 
large wooden-built steamer for the Clyde, of 60-horse power, fitted 
up with feathering floats; two large wooden tugs for the Tyne ; 
and a large iron tug for the Thames. Some other yards in Shields 
Harbour are also busy with tugs; aud Mr. J. P. Reynoldson, of 
South Shields, is executing an order for a fleet of tugs for the 
Clyde. The Steam Collieries Association has entertained Mr. W.8. 
Lindsay, M.P., at a public dinner, in celebration of his great efforts 
to secure a fair trial of northern steam coals at the hands of the 
Admiralty. The steam coals, Mr, Lindsay observed, in replying to 
the toast of his health, were tested not merely at Devonport, but also 
at Sheerness and Woolwich. Trials were made of the respective 
coal, and it was acurious fact that all the reports concurred in 
the superiority of Welsh coals mixed with the north-country 
coals. Mr. Henderson, the engineer at Woolwich, reported 
favourably of the mixture of one-third north-country and two-thirds 
Welsh as to the generation of steam. At Sheerness it was found 
that the greatest amount of effective pressure was obtained by the 
same mixture, with an increase of expenditure that was hardly 
appreciable. The gentleman who made this report had great ex- 
perience in the testing of steamers, at what was called the measured 
mile, and he said that for economy, and obtaining the greatest 
amount of pressure, mixed coal was the best. But Mr, Miller, the 
chief engineer, reported favourably, as the results of his experiments, 
of the mixture of the two sorts of coal in equal proportions, and 
these experiments further showed that it was possible in that way 
to use Welsh coal which had hitherto been thrown away as useless 
from on board the ships. Mr. Miller also reported that from his ex- 
periments it was evident that the introduction of north-country coals 
to be burned with the Welsh coals in equal proportions, was attended 
with desirable results, both as a means by which all Welsh coals put 
on board ships might be usefully and economically burnt, as a means 
by which smoke might be prevented, and by which rapid evapora- 
tion might be effected, rendering the steam boilers of vessels more 
powerful. No three reports could be more distinct than these, and 
the substance of them might be summoned up thus:—First, that 
Welsh and north-country coals mixed in equal proportions evapo- 
rate a given quantity of water with a given quantity of coal 
in less time. That was the first result. Secondly, 
there was a great rapidity of evaporation. Thirdly, they produced 
on the average a less amount of smoke. Fourthly, they gave nearly 
equal economical results. Now, with all respect to Mr. Miller, he 
(the hon. member) said that the mixed coal—that the north-country 
coal by being mixed in equal proportion with the Welsh coal—gave 
far greater economical results than the Welsh coal. In his (Mr. 
Lindsay's) time—for he was now retiring from business altogether— 
he had shipped many hundreds of thousands tons of coal, and he 
knew that as Welsh coals were shipped in large lumps and small 
pieces there was a continual poundivg going on in the course of a 
long voyage. When it was delivered at Aden, for example, it was 
found to contain a large amount of dust which was worthless except 
when mixed with north-country coals. Now, as the average of 
freights was 4%s., and the cost of coal only 93. per ton, and they 
were bound to pay freight on coal and dust alike, this question oi 
dust became an important one, because they were actually paying 
40s. per ton for carrying what the royal engineer characterised as 
worthless, and what was made valuable only by being mixed with 
north-country coal. Now, the Admiralty had kept faith with the 
coal owners of the North of England. It was only on the 3ist ult, 
that they had advertised for the conveyance of coal to Malta, 
for instance. He never before remembered any other descrip- 
tion of coal being ordered for Malta except Welsh coal, but the 
advertisement now issued called for tenders for two-thirds Welsh 
and one-third north-country. Well, that was one step in advance, 
but the next step would be for one-half. If the coalowners would 
rest satisfied with one-third, he would not rest satisfied with one- 
third. He told them that not because he was interested in steam 
coal, but on public grounds. He was opposed to the wasteful 
expenditure of public money, and would tell the Government 
that their own engineers at all the different ports had admitted 
that a mixture of half-and-half consumed coal, which cost 
them a great deal more, but which they said they could not 
otherwise use. They said the mixture of half-and-half was 
uch more economical, and therefore he could ask them to 
change their advertisements from two-thirds Welsh and one-third 
north-country to half of each. ‘The coalowners had right on their 
side, and they should never cease to agitate until they got half-and- 
half. Mr. H. Taylor, jun., proposed the health of Dr. 'l. Richardson 
and Mr. Bunning, C.E., and in doing so complimented them on the 
manner in which they had attended to the interests of the north- 
country steam coal owners during the progress of the Government 
experiments at Devonport. Dr. Richardson, in responding, gave 
some details of the experiments and their results. He said that by 
experiment it was found that 101b. of water were evaporated by 
11b. of Welsh coal; whereas with 11b. of Hartley coal 109 lb. of 
water were evaporated, with no more smoke and in about 20 per. 
cent. less time. It was of the most essential importance that they 
should have on board of steam ships a fuel that would raise steam 
rapidly ; and he believed that the importance of this quality 
was so far recognised in the French navy that when they 
wished to secure great speed they used nothing but —— 
When they wanted only ordinary power they used half-and-half. 
We believe we stated recently that Messrs. RK. and W. Morrison 
were engaged in constructing, at their foundry, Ouseburn, New- 
castle, the largest steam hammer in the world for the Russian 
Government. ‘The forging work of this monster hammer was 
executed by Messrs. Morrison's fifteen-ton steam | .immer. The 
gigantic portions of the hammer, after lying on Newcastle Quay 
for a few days, have been shipped to Russia. The piston rod, to 
which the hammer is attached, is a ponderous piece of metal, weigh- 
ing no less than 42 tons in its rough forged state, and, when dressed 
down to the required dimensions, it has only been reduced to 35 tons. 
The screw shaft of the Great Eastern, forged in Scotland, weighed 
33 tons, being two tons less than the Messrs. Morrison’s leviathan 
production. ‘The length of the piston-rod is 38ft., the diameter 2ft. 
din,, having a stroke of 14ft. Gin., the piston being 6ft. 8in. The 
forging of this mass of metal occupied forty-iour days, and the 
operation was carried out under the superivtendence of Mr. W. 
Gelley, a member of a family famous in this department of metal- 
lurgy, more especially in connection with the well-known works of 
Messrs. Hawks, Crawshay, and Co. His management of this 
exceedingly difficult and anxious operation proved so satisfactory to 
the Messrs. Morrison that they evinced their sense of his merits by 
presenting him with a chased silver tavkard, bearing the following 
inscription :—" Presented to Mr. William Gelley, by Robert 
Morrison and Company, in appreciation of the industry and 
perseverance displayed by him when forging a hammer.” The 
cylinder for this hammer is, of course, on the same gigantic scale as 
the hammer bar, and was cast at the Elswick Engine Works. Its 
diameter inside is 6ft. 8in.; its weight upwards of 40 tons. The two 
standards weigh nearly 40tons each. ‘he united weights of the 
hammer bar, the cylinder, and standards, amount to over 150 tons. 
Messrs. R. Stephenson and Co., of Middlesbro’, in their usual monthly 
report on the Cleveland iron trade, published on Saturday, state :— 
“On the ‘'yne, limited liability companies are likely to be as 
numerous as private firms, ‘wo or more shipbuilding companies 
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are about to join and form themselves into a limited company, anda 
large firm with furnaces, rolling-mills, ship yards, &c., is about to 
follow suit.” 

At the dinner of the Steam Collieries Association, to which refe- 
rence is made above, Mr. Lindsay, M.P., made an interesting allusion 
to the Tyneimprovement works. Hesaid Mr. Ure was good enough 
to take him in a boat out to the bar in order that be might see the 
piers, and have a view of the harbour as it would be when the piers 
were extended. Mr. Ure told him that if he could have £250,000 
from the Government he would carry out those piers so as to obtain 
a depth of 36ft. at low water spring tides at the end of the piers ; 
and Mr. Ure was willing to stake his professional reputation upon it. 
Most of them knew he had fought the battle of harbours of refuge 
for many years, and the Parliamentary Committee and the Royal 
Commission recommended the construction of these harbours, aod 
were unanimous in their recommendations; and amongst others was 
a grant for the extension of the piers at the mouth of the Tyne. 
He brought the question before the House of Commons, and, after a 
heavy discussion, he had the honour of carrying it by a majority. 
He had again given notice of his intention to bring ‘the question 
before the House, and he would ask for the vote of his hon. friend 
the member for Newcastle on the occasion, It would be a wise ex- 
penditure on the part of the nation to lay out a quarter of a million 
of money on the mouth of the Tyne, for he was thoroughly con- 
vinced that, if the piers could be carried out in the manner named by 
Mr. Ure, there would be much saving of life. What an amount of 
life was now lost annually upon our shores through shipwrecks of 
seagoing vessels! Close upon 1,000 lives every year. When 
harbours of refuge were first recommended, ten years ago, the esti- 
mated loss of property was put down at €1,500,000 annually, 
as the total loss upon our shores. ‘Then the entries inward 
and outwards at our ports amounted to 30,000,000 of tons; 
now they amounted to 60,000,000 of tons, If then the loss of 
£1,500,000 per year was not over estimated formerly, it could not be 
less than £2,500,000 now. Even economically, then, and putting 
the sacrifice of life out of the question, the development of harbours 
of refuge was a matter of very great importance. 

The Leeds Chamber of Commerce, in reporting on the iron, ma- 
chine, and engineer tool trades of that town and district, observes : 
“ The manufacturers of iron for railway purposes are exceedingly 
well employed, the demand being very great, arising from the pre- 
sent enormous traffic on the railways. J oreign plates are now for 
the first time competing with home-made in London, and a con- 
siderable quantity has been sold. The machine makers and engi- 
neer tool trades are both very busy, as are also the makers of loco- 
motives, who are said to have lately entered into new contracts. 
Cut nails are not quite in so brisk demand.” With regard to the 
Lancashire coal trade, it is stated that the demand for house coal 
continues good, at the prices which have been obtained during the 
winter; and engine coal is rather more in request. A good trade 
has been done in coal for export, and freights at Liverpool are 
slightly on the increase. Cannel, too, is in good demand for trans- 
mission to foreign ports, principally to America, with which country 
some of the Liverpool shippers have large transactions. ‘The 
return of the quantities exported during the past month clearly 
shows the great improvement in this branch of the trade over last 

ear, the total increase being 23,606 tons, The quantities despatched 
have been 6,046 tons of cannel, 53,383 tons of coal, and 526 tons of 
coke and patent fuel, making together 59,955 tons. The total in- 
crease on tue quarier just ended is 73, 368 tons. Coastwise during 
the quarter 28,682 tons have been despatched, an increase of 8.913 
tons on the corresponding period of 1363. 

Two rather important actions have just been decided at the 
Yorkshire Assizes which present an amount of work for the 
judges to whom they fall which their lordships can scarcely re- 
gard as a joke. he first case was “ Hill v. the Midland Railway 
Company.” The plaintiff was formerly a machine maker at Brad- 
ford, and having gained a fortune he retired from business and went 
to reside at Apperley Bridge. At this place he built an extensive 
and handsome mansion in 1851, and the grounds around it were 
laid out with considerable taste, and abounded with choice plants 
and flowers; connected with the grounds were conservatories, 
vineries, &c. He complained that the Midland Railway Company, 
by the smoke emitted from their locomotive engines, bad injured 
his property. There is a station at Apperley Bridge, not far from 
the plamtiff's mansion, and eighty trains pass daily, ‘The majority 
of these trains stopped at the station, aud while they remained the 
engines sent forth masses of smoke, which went into the plaintiff's 
grounds. ‘The action was now brought to recover damages against 
the Company, the plaintifi’s property being considerably depreciated 
in value, and he did not derive enjoyment, as he did at first, from 
the occupation of his mansion and grounds. Mr. Macaulay, for the 
defendants, said that for the last three years the company had 
adopted the very best known method for locomotives consuming 
their own smoke, ‘Throughout the whole of their extensive line 
the plaintiff was the only person who complained against the com- 

any relative to the smoke from the engines causing a nuisance. 

‘ho utmost care was used in the management of the engines, 
which were built upon an improved principle, the best yet arrived 
at by the skillof man. ‘Lhe plaintiff had sustained no injury from 
the defeudants ; and if he had received any damage, it was from 
the smoky chimneys of the numerous mills in the neighbourhood. 
The jury found a verdict for the defendants. ‘The second case was 
“Owen and another v, Dawson and another.” The plaintiffs are 
railway wheel and tyre manufacturers at Rotherham, and the de- 
fendants are ironfounders at Milton, near Barnsley. The action 
was brought to recover damages amounting to nearly £5,000, for 
the loss the plaintiffs had sustained in consequence of the defend- 
ants having supplied them with a cast iron anvil of large 
dimensions, which, in consequence of its improper construction, 
broke and became valueless. The case was arranged, a verdict 
being taken for the plaintiffs. Damages £900. 

By special desire, Mr. ‘Thomas Ciristie, jun. (representing the 
Manchester Ordnance and Ritle Company), has had the honour of 
submitting, for the inspection of the King of the Belgians and the 
Prince of Wales, Mr. Whitworth’s one-pounder mountain gun and 
large-bore rifle, constructed to fire the Entield ammunition as well as 





the hollow projectile, which he has lately patented. ‘The locomo- 
tive, engineering, and mechanical establishments of Manchester are 
represented to be doing a good business. The ion ore tratiic of 
Lancashire has increased to such an extent on the Furness live (of 
fifty miles) that its directors bave been compelled to order six 
additional pow.i.ul locomotives from Messrs. Sharp, Stewart, and 
Co., and 500 extra large sized wagons from Lancashire firms to meet 
the demand. 

Mr. T. Hawksley has reported to the Leicester town council that 
he has made an examination of the Thornton reservoir, which 
supplies Leicester with water, and that all the works are sound and 
safe, Mr, Rawlinson hasalso been engaged in making an official in- 
spection of the Doe Park and other reservoirs belonging to the 
Bradford town council. 

It is time now to turn to Scotland. At the half-yearly meeting | 
of the Busby Railway Company the directors reported that the | 
works had been on hand since last autumy, aud had made some 
progress, The works of the Blane Valley Railway have been com- 
menced by Messrs. Barr, and it is expected that they will be 
vigorously pushed forward during the ensuing summer. “A number 
of plans have been served upon proprietors aud tenants, and consents 
to the company’s taking possession have been obtained from several. 
Annexed i, a short extract from the last half-yearly report of the 
directors of the Greenock and Weymss Bay Railway Company : — 
“ Delivery of the timber for the pier has been delayed longer than 
was anticipated, but your directors have received tenders for the 
erection of the pier, and are about to contract for its construction, | 
Your directors have observed with satisfaction that the Wemyss 
Bay Steamboat Company (limited), has been organised to run 
steamboats between the terminus of your railway at Wemyss Bay 
and the various places on the coast, which the line is chietly to ac- | 
commodate. This cannot fail to be of great importance’ to the | 


interests of your company.” At the fourteenth ordinary meeting of 
the shareholders in the Bort Patrick Railway Company, the chair- 
man (Viscount Dalrymple) in moving the adoption of the report, 
expressed his regret that the local traffic had not been so good 
during the past half-year as was to be expected, owing to the very 
heavy depression amongst agriculturists ; but he hoped that better 
times were in store for them. It was with great regret that he saw 
the steamboat service with Ireland discontinued, because, although 
not remunerative, he had no doubt that if continued it would pay 
well. The most important thing which had taken _— during the 
last half-year in the company’s affairs was the arrangement 
come to with the Caledonian Company to work the line 
for 43 per cent. At the eighth ordinary meeting of the 
Dumfries and Lockerbie Railway Company the engineer 
(Mr. Miller) reported that the company had compromised the claims 
of Mr. Aiton, contractor for extra week in additional bridges, 
increase of earthwork, and the heavy rock cutting at Lockerbie, for 
£5,500. ‘The passenger platforms had been found too short for the 
length of the trains, especially on Dumfries market day, and they 
had been extended to 100 yards in length; the extension of the 
Dumfries goods’ shed would also be necessary. The Bridge of 
Weir Railway has been examined by Captain Rich, the Government 
inspector, and certain alterations suggested are now in course of 
execution; the traffic will be shortly commenced. To turn now 
from railways to Clyde shipbuilding, we may note that Mr. J. D. 
Napier, late manager with Messrs. R. Napier and Sons, was enter- 
tained at dinner at Glasgow last week by a number of his friends 
in view of his departure for London, where he is about to occupy a 
high position in connection with the Millwall Iron Shipbuilding 
Company. The chairman on the festive occasion in proposing the 
toast of the evening, said after thoroughly studying marine engi- 
neering, Mr. Napier removed for a number of years, and afterwards 
journeying abroad he gained an experience which would, doubtless, 
prove of inestimable value to him in years yet tocome. On his 
return to Glasgow he joined the shipbuilding firm of Messrs. Robert 
Napier and Sous, and what he had done, as well as what had since 
been achieved in the establishment with which he connected him- 
self, was well known to all present. It was unnecessary to revert 
to the history of the past—to the successful building and launching 
of the Black Prince, sister ship to the Warrior, in which Mr. Napier 
had taken such a creditable part—to the Scotia one of the finest 
vessels of which the Cunard fleet could boast—or, speaking of 
river steamers, to the Neptune, which was quite equal to any vessel 
that had ever been turned out on the Clyde. On Saturday the 
General Outram, a screw steamer built and engined by Messrs. 
Blackwood and Gordon, Port Glasgow, under the superintendence 
of Mr. Matthew Hodgert, for Messrs. Fulcher, Cooper and Co., 
Liverpool and Bombay, proceeded down the river on her official 
trial. The dimensions of the General Outram are as follow :— 
Length of keel and forerake, 155ft.; breadth, 22ft.; depth of hold, 
10ft. Gin. : tonnage (builder's measure), 365 tons. On reaching the 
Cloch Light the flood tide had setin about two hours, which gave her 
the very worst of the tide against her; notwithstanding which 
she ran the distance between the Lights in seventy-one minutes, 
being at the rate of 114 knots, and fully 1} knots above her guaran- 
teed speed. Afterwards the. vessel proceeded out as far as Pladda 
Lighthouse, and returned to Port Glasgow about 6 p.m., the engines 
never having been stopped from the time she left in the forenoon. 
She is to be under the command of Captain Mains, late of the John- 
stone Castle. Messrs. Caird, of Greenock, have launched the Fox, 
the second of the new fleet of steamers building upon the Clyde, for 
Messrs. Burns’ mail service between Scotland and Ireland, and when 
ready for sea will be one of the most complete specimens of naval 
architecture. The mail service will be conducted during the ensuing 
season by the paddle steamers Wolf, Roe, Fox, Lynx, and by the 
screw steamer Beagle, now building at Messrs. Tod and M‘Gregor's 
yard, and which is to act as a tender to the mail line. Messrs, 
Charles Connell and Co., Overnewtou, launched from their west 
shipbuilding yard, on Saturday, a screw steamer of 450, tons. She 
is owned by Mr. Robert Little, of Greenock, and was christened the 
Macedon. She proceeds to Greenock to receive her engines, which 
are being supplied by Messrs. Caird and Co. Messrs. M‘Nab and 
Co., of Greenock, have launched a screw steamer named the Emma, 
of the following dimensions :—Length, 155{t.; breadth, 21ft. 8in. ; 
and burthen 340 tons, Her engines are 50-horse power. She is 
intended for the “ Nassau trade.” ‘The paddle steamer Dumbarton 
has had her compasses adjusted at the Garlock. She was built by 
Messrs. Denny and Co., of Dumbarton, and is intended for the China 
trade. The “ Clyde Shipbuilding and Engineering Company ” has 
been formed for the purpose of purchasing and extending the busi- 
ness of Messrs. Smith and Rodger. Arraugements having now been 
made to accept a tender from Messrs. York for the construction of 
an esplanade at Greenock, the works will be at once proceeded with. 
The cost is estimated at £15,500, and the works will occupy nearly 
three years in their completion. At the last monthly meeting of the 
Glasgow Association of Assistant Engineers, Mr. J. L. Canliff read 
a paper on floating docks, Mr. Canliff shortly sketched the various 
plans proposed for these docks, alluding to various patents 
taken out, and finally gave a minute description of floating docks 
built by Messrs. Rondolph, Elder, and Co., of Glasgow. 

We have given rather copious details with reference to northern 
matters, but some further information remains to be communicated 
from the Newcastle district. Thus we may note that the South 
Belmont ironstone mines, near Guisbro’, were closed last week. 
These mines form part of the Weardale Company’s royalty, by 
whom they were sub-let to the Darlington gentlemen, who trans- 
ferred them to Mr. Morrison. Latterly the concern has been worked 
by a firm under the name of Morrison and Co, The number of men 
employed when the mines were closed did not exceed 50, all of whom 
find no difliculty in getting work in the district. With reference to 
the Bishop- Wearmouth, which have recently passed into the hands of 
a new enterprise known as the North of England Iroa Company, it 
appears that Messrs. J. Rogerson and Co., of Newcastle, are entrusted 
with the organisation of the undertaking. ‘The Bishop-Wearmouth 
works occupy a site of twelve acres, intersected with lines of railway, 
and communicating with the Sunderland docks by means of the 
North-Hastern Railway. The works are fitted out with first-class 
machinery, comprising mills for the manufacture of rails, merchant, 
augle beam, and other descriptions of iron, and with forty-three 
puddling and mill furnaces. ‘The mills can turn out 23,000 tons of 
finished iron per annum; the foundry, 2,500 tons of castings; and 
the forge 200 tons of large forgings. 





TriaL or Traction Engines.—An interesting trial took place on 
Weduesday last, at Sevenoaks Junction, near Farningham, with one 


| of Bray’s traction engines, and also ove of Aveling’s engiues, made 


by Aveling and Porter, of Lochester, for a South American Com- 
pany. Bray's engine had two cylinders 9in. diameter and 1ldin. 
stroke, aud was worked at 120 Ib. pressure. It drew five wagons 


| laden with coal, estimated to weigh (including wagons) forty tons, 


and ascended the incline, which varies from 1 in 1% to 1 in 24, from 
the London-road to the Railway Bridge, at the rate of about two miles 
per hour, The wheels were about 7ft. Gin. X 12in cnface,and were 


| fitted with the apparatus, peculiar to Bray's engines, for throwing 


out spikes or spuds; many of the rods conuecting the eccentric with 
spikes were very considerably bent during the trial. The cost of 
this engine without truck, we are informed is £1,500. Aveling 
and Porter's eugine had a single cylinder 1Vin , diameter 12in. stroke, 
and was worked at 105 lo. pressure. The driving wheels were 7{t. 
Gin. diameter, and 2lin. on face. The engine left Farningham with 
four wagons laden with chalk, and weighing with the wagons, 
upwards of thirty tons, and ascended Farningham-hill, which rises 
1 in 14 on its way to the station, where the two engines met, and 
was turned in the road 24ft. in width. Aveling’s engine is priced at 
£530. The engine and train next proceeded to the goods station, 
where the chalk was unloaded for ballast, and then returned to 
Rochester. Both engines were of nearly equal weight, viz., fourteen 
tons with coal and water. 





—— 
———<—$—$$—$——— 


METAL MARKET. 


Tue metal market is steady, and a moderate business doing. 

*’ Raits.—Some demand sprung up for American account, which hes 
t gthened the market ; there are sellers at £7 10s. to £8 
ba! according - — ccs per 
N.—A very dull market, and downward tendency ; th . 

—Block £112, Bar £113, Banca £115, and Fine Straice el y Quotations are 

Correr.—But few sales reported ; Manufactured £110, and Tile and Cak 
£103 hee waieniie ial ) 

Lrap.—A large business doing, as high as £22 per to’ : 
ordinary brands. ieee ' per ton has been paid for 

N.B. is commanding £22 15s. per ton, and Soft Spanish at £2 

Spe.TER has receded to £21 per ton. Stocks of 12,000 seth — 4,00 
corresponding date last year. ’ 
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SCOTCH IRON MARKET REPORT. 


No. 1 Gartsherrie .. .. 62s. 6 £.0.b Glasgow, 
» 1 Coltmess .. .. .. 62 6 do. 








oo Calder .. oe .. G1 O do, 
» 1 G.M.B. « 58 6 do. 
» 8 De. «< oo co ST & do. 
M.Nos. Do... « .. 58 0 do. 


on WARRANTS. 8s. d. 
prompt .. .. 58 10) r ton. 
> No. Land | y'mo. open .. .. 59 My sag : 
oe th i | mos. 4, ee > ae 
¥ J 3 a» ” eo of 60 8 do. 
MANUFACTURED IRON. 
Bars,Govan .. .. .. eo £910 0 


» Common oe 8 ee 9 5 0 
Drumpeller,Common .. .. 9 5 0 
Do Be 105 0 


Cramond Scrap Bars delivered 
in London .. .. «. « 1210 0 less 2} per cent, 
Plates and Sheets ., .. .. 1210 0 
as 2. ce ce ce ce ee 6910 O 
PiIpGe «co co ce co oe ce 6S CO 
Chairs .. ss oc oe of « £10 0 
Guascow, 6th April, 1864. 
The Scotch pig iron market still keeps quiec and steady, with but 
slight fluetuations. To-day the tone at the close was firm, sellers asking 
58s. 10jd., buyers 58s. 9d, 
The shipping demand is limited, and manufactured iron is not much 
sought after, except at low rates. 
The shipments Jast week were 11,857 tons, against 12,571 tons in the 
corresponding week last year. Suaw, THOMPSON, AND Moory. 


PRICES CURRENT OF TIMBER. 
1862. _ 1863. || 1862. | 1863, 
& £582 


Perlond— £ & £ 













Zz t 8./) 
Teak ....sesecseees 13 013 O 14 015 0 | Yel. pine per reduced C. 
Quebec, red pine .. 310 4 310 410 )| Canada, Ist quality 17 018 © 17 O18 6 
yellow pine... 310 410 3 0 4 0) d do... 11 012 0 11 O12 @ 
St.John, N.B.,yel.. 0 0 0 0 5 0 51) Archar yellow 13 01310) 13 013 0 
Quebec, oak, white... 510 610 510 b + 111012 0) 11112 6 
irch...... 310 410 3 0 oe 9 OW O YY OO 
Memel.. 0 0 0 0 O 0 YU © | Memel .........4. W 015 0 ww 015 0 
elm seeeee 310 5 0 310 5 || Gothenburg, yel... 10 011 0) 10 oO) © 
oak ...... 310 610 310 6 1") white 9 © 910) 9 0 910 
Dantzic, fir.. 210 310 210 3 10)| Gefte, yellow w Ondo 
Memel, fir 3.5 310 3 0 8 5)| Soderhamn 9lWWlW gl wie 
Riga ..... 308 5 3 0 8 5'| Christiania, 
Swedish «+ 210 215 210 215 12ft. by » by9 > 21 023 0 2 Og oO 
Masts, Queb.rd. pine 5 0 . 050680 |, ee one yeow 
pine 5 0 0 5 0 6 O|| Deckplank, Dnts 
bined 0.0.0 0.0 0 0|| perd0idn..f 924 14, 0116 
Lathwood, Dantz.fm 510 610 510 6 10) Staves, per standard M. sd 
St. Peters8 0 810 8 O 8 lv! Quebec, pipe...... 68 0 730 TY 075 
Deals, per C., 12it. by 3 by ~ 35 30 1020/1 pat punchron 18 0 200 18 vw 9 
mebec, wht. spruce 15 10 18 1 0|| Baltic crown . 7, . 
nackte 14 01510 141016 w|| ae } 160 01700 150 © 1600 








Tue Surety or Fuer 1x Inevanp.—At a meeting of the Royal 
Dublin Society, on Monday, a paper was read by Mr. H. O'Hara, 
C.E., “On the Supply of Fuel in Ireland.” In the paper (which 
was a continuation of one previously read) he stated that the fuels 
consumed in Ireland were native peat, chiefly coal and culm, 
together with imported coal in large quantities. Fuel was a neces- 
sary of social life, and was essential for manufacturing purposes. 
The price of fuel was so high in this country that it was considered 
as one of the obstacles standing in the way of successfully esta- 
blishing manufactures. A manufacturer in Dublin would have 
to pay £2,100 a year for a quantity of coal which in Glasgow 
ote obtained for £900. A bonus was, therefore, held out to 
the manufacturers of Glasgow. It was a question often asked— 
why the coal mines of Ireland were not more extensively 
worked than they had been hitherto, or are at present ? 
But the answer was, that the collieries of the country were worked 
as extensively as the circumstances of the place permitted, and in 
the neighbourhood of these places coal might be obtained as 
cheaply and in as large quantities as in the most favoured localities 
of Scotland and England, but the cost of carriage was the cause of 
the increase in the price of Irish coal. If all the collieries of 
Ireland sent their produce to Dublin, from 25s. to 30s. would be the 
range of the prices of coal. The best quality of Irish coal was 
dearer at the mouth of the mine than coal of a corresponding 

uality in the English collieries. The reason of that was that the 

rish seams of coal were much thinner than those in the sister 
country, and consequently, the cost of working them was much 
greater. About 2,000 tons of coal were sent to the metropolis 
from the various collieries of Ireland annually. The Irish Parlia~ 
ment, before the Union, made strenuous efforts to stimulate the 
working of the collieries of the country, and for the encouragement 
of that object they gave a bounty of 2s. a ton upon Irish coal car- 
ried coastwise, and imposed a duty of 10d. a ton on British fuel; 
but there was now no cvasting trade in this commodity. In 1821 a 
duty was imposed of 1s. 7d. per ton on Irish coal brought per coast 
to Dublin, and that trade was soon put an end to. In 1825 the 
duties on the cross-Channel trade were abolished, and since that time 
no means existed of ascertaining the relative proportions of exported 
and imported coals, and there was now a large cross-Chanuel trade 
in coal imported from England. The area of the coal in the British 
Islands amounted to 12,000 square miles, 2,000 of which were in 
Ireland. The English collieries produced last year 72,431,144 tons ; 
the Scotch, 11,081,000 tons; and those of Ireland amounted 
to 127,570 tons. The value of the coal raised and consumed 
in the United Kingdom amounted to £21,000,000 annually; 
and during last year 57,487 tons of imported coals were con- 
veyed from the metropolis of Ireland to the interior of the country 
by the Grand Canal Company’s boats, being an increase over the 
previous year, in which the quantity was 54,523 tons. The cost of 
conveying turf was 13d. per ton per mile, being a higher rate than 
that charged for coal. He thought there could be an improvement 
in the process of making turf, but there was always a local prejudice 
of some sort to be overcome. - Mr. Mallet, in a paper of some value, 
published in 1845, recommended a cheap and simple form of kiln, 
which several landed proprietors had tried with success. ——— 
wasa still better process practised in a few districts by the poor, an 
which was the same as that used by the Dutch in making land 
turf. Having described the process referred to, he (Mr. 0 Hara) 
said he had come to the following conclusions. First, that 
there is a great scarcity of timber in Ireland, which 
should be overcome by increasing the number of plantations. 
Secondly, that the quantity of peat in Ireland is enormous, but that 
the mode of preparing it for fuel, as practised by the ponenatry, © 
extremely expensive and rude. ‘Thirdly, that the coal mines ot 
Treland are far from being exhausted, that they are worked to & ve ry 
large extent, and that from their present condition there Is —_ 
prospect that increased supplies will be obtained from t .* 
fourtbly, that the proximity of the eastern coast of Ireland . t : 
ports of England, from. whence immense quantities of coal “ 
shipped, and the low freights between these ports, offer facilities 1 
the most favourable character for the supply of Ireland with coals 
from the sister countries, and of competing successfully with the 
produce of the Irish mines; fifthly, that the trade ip coals between 
Great Britain and Ireland is now free from legislative restrictions, 
and that the competition between the produce of the two —, 
purely of a commercial character, and that, owing to these ny 
stances, the inhabitants are abundantly supplied with the — f 
of fuel at moderate charges; sixtbly, that in the neighbourhood o 
many of the Irish collieries coal and culm are extremely cheap. 
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ROYAL INSTITUTION OF GREAT BRITAIN, 
Friday, February 19, 1864. 
Sir Henry Hoianp, Bart., M.D., D.C.L., F.R.S., Vice-President, in 
the Chair. 

ON DREAMING AND SOMNAMBULISM, IN RELATION TO THE 

FUNCTIONS OF CERTAIN NERVE-CENTRES. 
By W. 8. Savory, Ese., I’. RS. 

In the first portion of the discourse a sketch was given of the 
general plan of construction of the nervous system, fron the 
simplest to the most complex forms. Then the different kinds of 
reflex action were alluded to, and the several centres indicated 
which, with greater or less certainty, are known to be concerned in 
their production. Thus the simplest and most universal form of 
reflex action, called excito-motor, being not necessarily attended by 
sensation or consciousness, was referred to the spinal cord and 
medulla oblongata. Sensori-motor actions, those which involve 
sensation or consciousness, but which do not necessarily arouse 
ideas, were referred to certain ganglia beyond, such as the optic 
thalami—the corpora striata being perhaps concerned in motion— 
and the olfactory, optic, anditory, and gustatory ganglia; these in 
all probability collectively constitutins what is called the sen- 
sorium, each kind of sensation being produced through its own 
proper ganglion. Lastly, those acts which involve ideas, and 
which are therefore called ideo-motor, were referred to the cerebrum. 

The production of what are called subjective sensations was 
accounted for by the fact that if an impression be made upon any 
part of a sensitive nerve, even if in the centre to which it passes, the 
sensorium perceiving that impression refers it, not to the part of 
the nerve which is impressed, but to its periphery, to the part to 
which the filaments are distributed. 

Then sleep was described as a state of rest of the sensorium and 
cerebral lobes. Its leading phenomena are the result of the suspen- 
sion of their functions—the suspension of consciousness and of tue 
mental faculties geuerally. Sleep is to the brain what rest is to 
every organ of the body. 

Ot dreaming it was said, when sleep is partial or imperfect the 
functions of those ganglia, whose rest is sleep, will not be entirely 
suspended, | They will remain, in some measure, active. Impres- 
sions will still be recognised by the cerebral hemispheres, and will 
give rise to ideas. Thus dreams are produced. Dreams, therefore, | 


are the result of imperfect exercise of the hemispheres when in a | 
state of partial repose. There may be total absence of conscious- 
ness of external things, and yet withal a state of mental activity, | 
varying greatly in degree and duration. 
Dreams, then, occur when sleep is not profound. They cannot | 
arise during complete repose. 
There is no sufficient reason to deny the existence of a period of 
complete unconsciousness, of complete suspension of the mental | 


faculties. Doubtless the brain, like other organs, is at times ad, 
absolute repose. While dreaming, sleep must be considered im- 
perfect. 


Again, if the general view here expressed be the correct one, 
that dreaming is the natural condition of imperfect repose, there is 
no good reason for denying the supervention of dreams at any 
period of sleep. 

There can be little doubt that dreams are very transient; but the 
evidence of the extreme rapidity which has been assigned to all of 
them is defective. Of course the duration of dreams bears no 
comparison to that of the events and circumstances which they 
picture; but, looking at the relation of dreaming to somnambulism, 
their frequent concurrence, the period occupied by day-dreams, and 
the time that disturbed sleep and other indications of dreaming 
will sometimes last, it is perhaps more reasonable to conclude that 
some dreams are not so instantaneous as many imagine. 

Itis highly probable that all animals with cerebral hemispheres 
dream. This conclusion, which naturally follows on the view here 
taken of the uature of dreams, is confirmed by observation. 

When impressions reach the cerebral hemispheres they arouse 
ideas. Impressions may be objective, arising from without, what we 
call real, or subjective, arising from within, what we call fancies. 
The exciting cause o1 dreams, then, may come from without or 
from within. 

As the chief feature of sleep is a state of unconsciousness, so in 
general the remarkable feature of dreaming appears to be an absence 
of the power of will over the current of thought and over action. 
Thus ideas are aroused in rapid succession without guidance or cor- 
rection, but no volitional acts are accomplished. Hence the fre- 
quentincoherence andinconsistency of dreams. Of course thereare all 
degrees of this. Dreams may be and often are consistent and rational, 
whether from the more complete exercise of the cerebral lobes, or 
from the nature of the impressions which excite them; but often- 
times they are characterised by a strange want of regulation and co- 
ordination of the ideas which represent them. When therefore, we 
dream what we call nonsense, it is because there is a partial or com- 
plete absence of voluntary control over the current of thought, and 
because we cannot compare our conceptions and ideas with sur- 
rounding objects and circumstances, and thus correct them. 


The extent to which the ideas that constitute dreams are coherent | 
depends probably in a great measure upon whether they are habitual | 


or strange tothe waking state. When the will is not alert old ideas 
are more apt to be orderly than new ones, for the former may fall 


into their accustomed sequence, whereas the latter have not even | 


habit to arrange them. Everyone knows, for instance, how an idea 


excited by an impression may forthwith arouse a train of others | 


which have been before associated with it. ‘l'hus for the most part 
dreams are rational in proportion as they arise out of existing cir- 
cumstances. ¥ 
_ In comparing, then, the condition of the mind in dreaming with 
ifs active state while awake, we are led tu notice these distinguishing 
features -— - 
The will is in abeyance. 
the current of thought. 
‘The correcting influence of external impressions is suspended. 
Impressions conveyed to the brain, when awake, excite ideas 
Which are, for the most part, in a healthy mind, subjected to the 


It ceases to control, or rather to direct 


regulating influence of the will; and if they give rise to acts, these | 


are voluntary and rational. But when the influence of the wiil is 
suspended, and it ceases to direct the current of thought, the acts 
which such ideas thus produced may at once excite are often strik- 
ingly irrational or altogether absurd. Such examples may be seen 
10 persons intoxicated by alcohol, chloroform, or laughing gas. 

As in these cases so, and in the same way, it is doubtless possible 
Sometimes to lead the ideas durivg sleep, when not profound, by 
means of external impressions, and even to determine their nature. 
Thus, gloomy ideas may be suggested by a dull tone of the voice, 
while cheerful ones may be aroused by lively sounds. In the same 
way the ideas may be adapted to certain conditions in which a per- 
sou may be placed. Every work on the subject contains some illus- 
trations of this. . 

And just as a dream may be started by an external impression, so 
“0 Impression made upon any of the senses during a dream will 
oftentimes fall into the current of ideas then flowing through the 
mind. Thus a noise may become the report of fire-arms, or the 
shout of a multitude, or a peal of bells, or something else, according 
t» the subject of the dream. ss r 
a The nature of dreams in their relation to the absence of the cor- 
“ os influence of surrounding circumstances is well illustrated by 
ro effect of darkness and silence on delirium ‘ihe phantoms which 

en arise, the correcting influence of external circumstances being 
shut out, will often at once disappear in the presence of light, or ut 
the sound of a well-known voice. 
Pg is Me peculiar condition of the mind often occurring in some 
anie 5 “aoa is well expressed by the phrase, day-dreaming. In 
pont ot ne ideas are allowed to flow on without control. They 
eee = rained by any effort of the will. In the worst form they 
wee = ow co-ordinated. Oue idea suggests another, and so ou, 
ject, Ne 10ughts bave wandered far away from the original sub 
J othing is seen but the visions of fancy. The most improbable, 
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nay, impossible, prospects are conjured up, and contemplated either 
as present or future realities, and no attempt is made to check or 
control the most extravagant or erroneous conclusions. Here, how- 
ever, at least at the outset, there isan indisposition rather than an 
Ves in this state a person is said to build castles in the air. The 
mind is wholly withdrawn from the consideration of external and 
surrounding circumstances, and revels in the luxuriance of its 
thoughts. This is really a dreaming state, although, owing to the 
activity of the sensorium, day-dreams are more readily corrected by 
external circumstances. . 

Indeed, if we attend at all to the state of our mind, we must ob- 
serve that it varies widely, and during a considerable portion of our 
waking hours, in many persons, especially in the young, its condi- 
tion is not far removed from that of day-dreaming. When we are 
not at work, when the attention is not fixed, during periods of 
leisure, the intellect is wont to escape insensibly from the control 
and direction of the will, and to wander far on into the regions of 
thought, one idea suggesting another, which forthwith takes its 
place. One step farther, and the influence of surrounding circum~ 
stances is almost shut out, and the imagination revels without 
restraint. Then we may be said to dream. 

Day-dreaming or reverie, and the dreams of sleep, are connected 
by a peculiar phase of dreaming, which sometimes occurs when the 
sleep is unusually light, or more often when we are awakening out 
of sleep. In this state the sensorium 1s more or lessactive. We 
| are conscious. It is characterised, moreover, by a partial and im- 
perfect control over the current of thought, anda voluntary effort, 
in some degree successful, is made to prolong agreeable ideas, and to 
dispel gloomy ones. This condition must be familiar to everyone as 
occurring at the dawn of day, before rising. ; ; ; 

Again, everyone knows that a dream out of which we hav e 
awakened is very liable to recur if we soon fall asleep again. Such 
cases tend to establish the relation between our sleeping and waking 
thoughts. By watching and analysing the phenomena, we can 
observe how insensibly they pass into each other, the vision of ou 
sleep rising into ascendancy as the influence of external impressions 
and of the will is withdrawn. 

Of somnambulism. . _ 

Now, just as dreams may be regarded as due to partial activity of 
the cerebral lobes when in a state of imperfect repose, so may the 





| condition termed somnambulism be regarded as essentially the result 


of astate of more or less complete activity of the sensorium, the 
hemispheres beyond being nevertheless at rest. - - 
In what may be called the purest form of somnambulism various 


| acts may be accomplished in the most perfect manner, as the direct 


result of impressions, without avy evidence of the intervention of 
ideas. 

But although in somnambulism impressions do not necessarily 
arouse ideas, yet they nevertheless produce sensations and determine 
sensori-motor acts. ‘That they reach the sensorium and are not 
merely excito-motor in their nature, is evident from their results. 
Sounds are sometimes heard and objects recognised by the sight 
and touch. 

The term somnambulism appears to be very loosely employed. 
In its most common acceptation a combination of dreaming and 
somnambulism is implied. Perhaps, indeed, this is the most common 
form of somnambulism. Not only is the sensorium active, but the 
hemispheres themseves are partially awake. Lut although the 
description usually given of somnambulism would imply an active 
state of the cerebral hemispheres as well as of the sensorium—would 
include a state which is essentially that of dreaming—so that som- 
nambulism is described as an “acted dream ”—yet while admitting 
that this more complicated condition may be a common one, it is in 
the highestj degree important to recognise the fact that a state may 
occur in which some or all of the sensorial centres are active, the 
cerebrum itself being nevertheless in a state of complete repose, 
the actions which result being simply sensori-motor, or instinctive 
ones. Thus no ideas are aroused, and nothing is remembered. 
This may be described as the simplest and purest form of som- 
nambulism. 

It seems, then, that the clearest and most correct idea will be 
obtained of these two states, and of their relation to each other, by 
regarding them as manifestations of various degrees of activity of 
those centres which in profound sleep pass into a state of complete 
repose: that either alone may be active while the other is at rest, or 
both together, in imperfect sleep, may exhibit a!l degrees of partial 
activity in various proportion, short of that thorough and complete 
exercise of their function when wide awake. 

It appears that this view will afford an insight into certain facts 
which do not otherwise admit of explanation. 

, Dreaming is more frequent than somnambulism, because of all 
| portions of the nervous system the cerebral lobes are the most 
sensitive to variations in the quantity and quality of blood circu- 
lating through them. Witness the effects of alcohol, ether, and 
| chloroform. 
| Somnambulism is more common in'the young, because then the 
| sensorial centres are more prone to activity. With regard to 
| dreams the rule is less general, being influenced by habits of mental 
exercise. 

The remembrance of dreams, not of somnambulistic acts. It is 
| important to note the absence of memory in somnambulism. It 
| appears that acts purely somuambulistic are never remembered or 
recalled. This seems to point to their nature. They find their 
parallel in instinctive actions, 

The dexterity and accuracy of somnambulistic acts, for example, 
of muscular movements in walking. Perhaps, in this case, the 
cerebellum is awake also. 
| ‘The somnambulist walks across a narrow plank, over a frightful 
| chasm, steadily, and without fear. Why? Because the act isa 
sensori-motor one, and no idea is called ivto play. For the same 
reasou a person wide awake may accomplish the same feat in the 
same manner, if the danger be concealed from him, if he have no 
idea of it. In the former case he may see it, but has no idea of i’. 
In the latter he has no idea of it because he cannot see it. 

In this view of the matter, therefore, the actions of the somnam- 
bulist are essentially of the nature of instinctive ones. A careful 
analysis of them will show that they possess this character. Iu the 
simplest and purest form of somnambulism, as in the simplest and 
purest examples of instinctive acts, there is not any satisfactory 
evidence of the operation of the intellectual powers; in either case 
| is seen the adaptation of means to ends, Lut there is no evidence of 
| the intervention of ideas, of the calculation of consequences, of 
reason, ‘T'his difference, however, must be noted iu the two cases. 
The operations of instinct are invariably associated with an active 
and acute state of the senses. In somnambulism all the senses are 
not commonly in full activity. 

Summarily, then, these several states may be thus contrasted :— 

In profound sleep there are no acts beyond excitor-motor ones, 
and even these are reduced. 

In somnambulism there are, beyond these, sensori-motor acts. 

In dreaming, ideas are aroused. 

Dreaming, or a combination of the two, must be distinguished 
from purely somnambulistic acts. Perhaps in the most common 
form of somnambulism dreaming is, to a greater or Jess extent, 
combined with it. Thus somnambulism is presented under various 
forms, according to the absolute and relative degree of activity of 
the different senses, and the condition of the cerebral lobes. “All 
forms occur from merely turning in sleep, to walking, talking, 
writing, and so forth. 

And as in somnambulism some degree of activity of the cerebral 
lobes may be associated with an active state of the sensorium, so in 
dreaming some degree of activity of the sensorium may be combined 
with an active state of the cerebral lobes. 

In those cases of so-called somnambulism, in which acts are per- 
formed which involve a considerable exercise of the mental powers, 
the somnambulistic state must be combined with vivid dreaming. 
In this combination so many of the faculties are more or less active, 
s0 few, if any, completely at rest, that the individual is more awake 
! than asleep, 











THE STRENGTH OF IRON. 


ConsieRinG the novel nature of the experiment which was tried 
in the construction of the Britannia and Conway iron bridges, and 
recollecting the apprehension, and even the incredulity, with which 
it was regarded, not merely by the public but by practical men, it is 
not surprising that the complete success which attended it should 
have caused a reaction, in which there was as much rashness as 
there had before been timidity and want of faith. Wrought irou 
bridges at once became fashionable, and were in great demand, both 
for railway and common roads. Iron had done so much more than 
was expected that the confidence in it was almost unlimited, aud 
the result was that numerous iron structures were erected with little 
or no regard to first principles or to the law of proportion which 
should be observed in the sectional areas of the top and bottom 
flanges. Many of the bridges thus built were so weak that they 
were almost on the point of giving way, with little more than twice 
the permanent load. The use of inferior iron and the employment 
of indifferent workmanship also helped to bring the new class o 
bridges into some discredit after a few years, and excited doubts and 
fears on the part of engincers as to what was really the strength of 
iron. In the case of thetubular bridges above referred to, it was 
originally supposed that six times the heaviest rolling load that 
could ever be laid upon one, after deducting half the weight of the 
tube, was a fair margin of strength; but ultimately the standard 
was increased from six to eight times the weight of the maximum 
load. Some engineers have, however, contended for as much as ten 
times, as an adequate guarantee of safety ; while others took a more 
sanguine view of the powers of iron. Mr. Brunel, for instance, 
was ready to work up to one-third, or even two-fifths of the ulti- 
mate weight, which would break down the structure. At length the 
Board of ‘I'rade, having had their attention called to the subject, 
laid it down as a rule “that all future bridges for railway traffic 
shall not exceed a strain of five tons per square inch.” This stan- 
dard, however, has not given satisfaction for two reasous. In the 
first place, the principle on which it was based was not disclosed ; 
and secondly, it was too indefinite to secure in all cases the best form 
of construction, seeing that it did not recognise the different degrees 
of resistance to strain which are obtained from iron, according as 
the forces of tension or compression are applied. As is well-known, 
a disproportion in the top or bottom flanges of a wrought-iron 
girder will cause au iron bridge to yield under the pressure of little 
more than half the ultimate strain. Hence it was deemed desirable 
by the Board of Trade that the matter should be subjected to direct 
experiment, and this duty was wisely confided to Mr. Fairbairn, of 
Manchester, who has just published” a very clear and valuable 
report. 

Whe object which Mr. Fairbairn set before him in this inquiry 
was to asvertain “the extent to which a bridge or girder of wrought 
iron may be strained without injury to its ultimate power of 
resistance,” and moreover to determiue “the fractional strain of its 
estimated powers of resistance,” or, in other words, the exact amount 
of the load which such a structure would bear with safety. Without 
attempting to describe the apparatus which was employed for the 
experiments, technically and in detail, which would indeed be use- 
less without the diagrams given in the report, it will be enough to 
say that itis admirably adapted for the purpose of imitating the 
effect of the passage of heavy traivs, both in regard to pressure and 
vibration. In the first instance he lowered a load quickly upon the 
iron beam under trial, and subsequently produced a considerable 
amount of vibration, as the large lever, with its load and shackle, 
was left suspended upon it. The beam was composed of wrought 
iron plate, riveted with angle irovs, 20ft. clear spav, lin. deep, and 
7 cwt. 3 qrs. in weight, the breaking weight being estimated at 12 
tons. The first series of experiments, with a load of 6,643 Ib., equi- 
valent to a fourth of the ultimate breaking weight, has continued 
unceasingly for two months, nigkt and day, and included about half- 
a-million changes of load, at the rate of about eight changes a 
minute. No visible alteration was produced, however, nor did the 
increase of the load to two-sevenths of the breaking weight and the 
multiplication of changes to a million, have any apparent effect. 
‘The deflections had hitherto varied from 0°16 to U’23in., but these 
were increased tv 0:35, with a permanent set of (-05in., when the 
load was raised to two-fifths of the breaking weight, and, after more 
than five thousand changes, the beam broke by tension a short dis- 
tance from the middle. None of the rivets, however, were loosened 
or broken. ‘The ivjury to the beams was readily repaired and the 
experiments continued with a load of three tons, or equivalent to a 
fourth of the breaking weight. Upwards of three million changes 
of load did not produce any increase in the permanent set, the tem- 
porary deflections being 0-17in. and O-18iu.; and it was assumed, 
Mr. Fairbairn says, that the beam “ might have continued to bear 
alternate changes to any extent with the same tenacity of purpose.” 
An increase in the weight to four tons raised the deflection to 0:20, 
and after 313,000 changes the beam broke by tension across the bottom 
web, near the plate riveted over the previous fracture, 

The “ moral” of these experiments is very important. It is that 
the extent of time and the number of changes of load are very 
serious elements in the question of the strength of iron bridges ; 
and that to be on the sale side such structures must not be subjected 
to a violent strain equivalent to more than a fourth of the weight 
that would break them. Within that limit, however, they exhibit, 
as we have seen, remarkable tenacity and power of resistance. 
“ Assuming,” says Mr. Fairbairn, “ that an iron girder bridge will 
bear with this loud (¢. e., one-fourth of breaking weight) 12,000,000 
changes without injury, it is clear that it would require 328 years, 
at the rate of 100 changes per day, before its security was affected. 
It would, however, be dangerous to risk a load of one-third the 
breaking weight upon bridges of this description, as according to 
the last experiment, the beam broke with 313,000 changes, or a 
period of eight years at the same rate as before would be suilicient 
to break it. Itis more than probabie that the beam might have 
been injured by the previous three million changes to which it had 
been subjected ; aud assuming this to be true, as time is: an element 
in the caiculation, it would then follow that the beam was progress- 
ing to destruction, and must of necessity, at some time, however 
remote, have terminated in fracture.” 

It is obvious from these iuquiries that it ought to be a chief object 
with every engineer to avoid encumbering structures of this kind 
with the least unnecessary weight. It cannot be too strongly im- 
pressed upon all that in every additional ton that is not required 
beyond the limits of safety is au evil that operates as a constant 
quantity tending to produce rupture, The necessity for a careful 
distribution of material and skilful proportion of parts, so that no 
undue strain may rest on any portion of the fabric, follows as a 
matter of course. 

Bringing the results of his experiments to bear on the standard 
of safety established by the Board of Trade, Mr. Fairbairn arrives 
at the conclusion that “ wrought iron girders, when subjected to a 
load equal to a tensile strain of 7 tous per equare inch, are not safe 
if that strain is subjected to alternate changes of taking off the load 
and laying it on again, provided a certain amount of vibration is 
produced by that process; and what is more important to notice is, 
that from 300,000 to 400,000 chauges of this description are sufficient 
to ensure fracture.” At the sume time, it is fair to say that the beam 
which Mr. Fairbairn testd bore upwards of 3,000,000 changes of 
load, with nearly 5 tons tensile strain on the square inch. Indeed, 
if we make allowance for the rivet holes, and calculate the area jor 
tension with that deduction, the actual strain upon the solid plate is 
considerably increased. ‘I'he first fracture of the beam was due to 
a strain of 10 tons per square inch, and the second to a strain of 8! 
tons, after sustaining 3,463 000 changes of load. Hence it may be 
inferred that a bridge would be safe tor a loug series of years with 
a strain of 6 tons per square inch; and none, we should imagine, 
will hesitate to coucur with Mr, Fairbairn in thinking that 5 tous 
per square inch of tensile strain vn the bottom of girders, as fixed 
by the Board of Trade, is au ample standard of strength.—2ailway 
News.—[In full size structures a wide margin bas to be Jeft for 
possible unsoundness of material and imperfect workmanship, not 


likely to vccur in a model,—Ev. E } 
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ON A NEW PROCESS OF PRESERVING MEAT. 
By Mr. Morean, Professor of Practical and Descriptive Anatomy in 
the Royal College of Surgeons, Ireland. 


Bevoxs entering on the subject of my improved method of pre- 
serving meat for navy, marine, and other purposes, it may be 
desirable to allude to some of the processes at present in use, which 
can be put under the head of— 

1st. Enclosing in canisters, so as to exclude air. 

2nd. Encrusting with varnish of different kinds. 

8rd. Salting, whether in tanks of brine or dry salting. 

As to the first, the practical result is, in a great degree, that 
salted provisions are preferred by the seamen, as remarked by one 
of the oldest and most accurate observers. Sir G. Blane,* who says 
“ That men are very apt to tire of a long continuance of fresh pro- 
visions, but never of what is salt.” The meats preserved in tins 
are mawkish, and taste of the metal, besides that they are costly in 

reparation and carriage, and not applicable for victualling on a 

arge scale, are not capable of extempore preparation, and requiring 

expensive apparatus. If the meat be previously parboiled or scaked 
in water, the fluids are extracted, some of the most impo, tant 
nutritive elements being thus lost. 

2nd. As to encrusting with varnishes. ‘This method is imperfect, 
from the difficulty of thoroughly coating over the chinks and in- 
equalities of the flesh; the risk of taint, w) en subjected to damp, 
or when any spot is exposed, are great ol jections, as we! as the 
expense and labour of covering each piece, though where this is 
not any great object, and the materials to be preserved small in 
bulk, the plan might be found applicable .n a financial point of 
view. 

8rd. As to salting. The method usually practised at all curing 
establishments is as follows :—After killing the animal in the usual 
way, it is cut up in twenty-four hours (in 81b pieces if beef, in 
4b. pieces if pork) for navy stores, rubbed with salt, and then 
shawl in tanks of dry salt for a certain number of days—eight to 
twenty-one, or even more, according to judgment. A brine is 
formed containing, as Liebigt expresses it, “the soup or a concen- 
trated infusion of meat.” ‘ Also,” he adds, “in salting the albu- 
inen is separated from the flesh, as well as the phosphoric acid and 
lactic acid, potash, aud kreatin, &c. It is easy now to understand 
that in the salting of meat, when pushed so far as to obtain a brine 
just mentioned, a number of substances are withdrawn from the 
flesh which are essential to its constitution, and that it therefore 
loses its nutritive quality in proportion to this abstraction. If 
these substances be not supplied from other quarters it is obvious 
that a part of the flesh is converted into an element of respiration, 
certainly not conducive to good health.” 

“It is certain, moreover, that the health of a man cannot be 
permanently supported by means of salted meat, if the quautity be 
not greatly increased, inasmuch as it cannot perfectly replace, by 
the substances it contains, those parts of the body which have been 
expelled in consequence of change of matter, nor can it preserve in 
its normal state the fluid distributed in every part of the body, 
namely, the juices of the flesh. A change in the quality of the 
gastric juice, and consequently in the products of the digestive 
process, must be regarded as an inevitable result of the long-con- 
continued use of salt meat.” 

The meat, now deprived of its albumen in a great degree, of its 
phosphoric and lactic acid supply, of its potash, salts, &c., is for pavy 
purposes, or for casked provisions, packed in barrels of large 
crystallised salt and pickle, a head or overplus of the salt being 

laced at each end, ‘The result is, that in process of time, a still 
urther abstraction of the nutritive material takes place; the large 
crystallised salt, being purer, effects this more perfectly, so that in 
some months the remark of Sir G. Blane and others is not, perhaps, 
exaggerated, ‘that the meat has no more nutrition than saw-dust 
or the bark of a tree.”"{ “Ornaments may be cut out of the meat 
resisting the knife like wood."§ 

Dr, Hammond, Surgeon-General to the United States’ Army, 
1863, in his treatise on Hygiene, page 491, remarks, “ ludividuals 
therefore subjected to a diet consisting mainly of salted meat are 
not properly nourished, and hence the constitutional disturbance 
(which, under such circumstances, is always manifested) is due not 
to the direct action of the salt, but to the absence from the food of 
matters Which are essential to the well-being of the organism. It is 
sufficient in this place to state, that scurvy and other forins of 
cachexia, which follow the prolonged use of salt meat, are not the 
direct consequences of the large quantity of salt ingested.” 

It is evident by the usual process that the meat is deteriorated to 
a very great extent, more so, perhaps, than is generally supposed, 
and that the evils attributed to the taking in of salt are not due to 
its action—but to the removal from the system of the constituents 
natural to muscle juice. It will be interesting to inquire how far 
this deprivation injures the meat. As remarked by Liebig (‘* Letters 
on Chemistry,” p 446), “flesh by salting loses in point of nutritive 
value, in cousequence of the removal, soluble and ivsoluble, of the 
salts indispensable to sanguification, in the same way, if not in the 
same degree, as that which is well boiled; of three ewt. of meat, by 
the full action of salt, one cwt. may be rendered useless for the vital 
process.” ‘That this is the case the following analysis will prove :— 


Of Salts, Grains, 


10 Ib, of fresh meat give 24.0z.,0r 6. 6. oe oe oe OURS 
lv Ib, ” exhausted by lixiviation and boiling, 
givetothesoup .. .. «se 8 of oe co co oo O4h7 


Remain in the flesh only ..) ee ss se 
When boiled there enter soup. 
Vhosphoric acid : 
POUR ss + 0 %e 
Farthsandiron — .. 
Sulphuric acid .. 
Chioride of potassium .. 


ce eo 318° 

Remain in meat, 
oe ce oo 10°36 

eo 0s cs os 4°58 


eo ce ce co 2°64 
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The following celebrated experiments of the French academicians 
amply prove that meat deprived of its scluble matters cannot efti- 
ciently support life. A dog weighing 12 lb. 6 0z., was fed daily with 





‘Jb. of boiled flesh, softened in water, thoroughly expressed and | 


treed from fat as much as possible: he lost in the course of 43 days 
one-fourth of his weight; after 55 days bis emaciation was extreme; 
he could hardly eat the fourth of his sation, and his utter exbaustion 
was evident to the eye; the animal continued lively, his hair was 
shining, aud he showed iu no respect the symptoms of consumption 
from desease, but rather looked like an animat which had good food 
but in quantity far inferior to his wants. On the other hand, dogs 
fed daily with the same weight of raw flesh, whict c ntained more 
water and less solid matter than the boiled, aud of the poorest 
quality (sheep's heads), exhibited, after 12) days, no signs of dis- 
turbance of health, and sustained their full weight. ‘Lue Joss of 
nutritive power in the flesh was obviously caused by the removal of 
the ingredients of the soup—what perhaps occurs even in a greater 
degree in ordinary curing. 
I would here subjoin, and request attentioa to the avalysis of 

flesh, according to Liebig :— , 

Water, 76 to 79 per cent, 

Albumen, 2to 14, 

Phosphoric acid. 
Keaction , Lactic acid. 

Pbosphate of potash. . 

acid. | Chloride of potassium. 
| Kreatin aud kreatinine—found in all higher animals. 
Inosinic acid. ; 
hibrine, 70 per cent. of dried flesh. 


* ** Diseases of Seamen,” page 296. 
+ “Chemistry of Food,” page 135, Liebig. 


] ** Diseases of Seamen,” p. 442. 
§ Armstrong, Naval Hygiene, p. 30, 185s, 


Having thus shown that the deterioration of the meat is caused 
not by the presence of salt, which we all know is instinctively 
sought after, but by the taking away of the several ingredients 
alluded to, I propose explaining the means, mechanical and scientific, 
I adopt for the retention or addition of these substances, and offer 
for inspection and tasting by the members present the several speci - 
mens on the table, kindly allowed me by the Comptroller, cured for 
navy stores at the Royal Victoria Victualling Yard, Deptford, in 
presence of the Comptroller and officers of the yard. These 
operations were necessarily carried on with extemporised arrange- 
ments; nevertheless, as cap be testified by your secretary, amongst 
others, in six minutes or less the entire animal was “ cured” and 
ready for casking, no materials being abstracted from the flesh. 

In the method which I desire to bring before you preservative 
fluids are injected into the tissues of the meat by means of the circu- 
lation, so that every particle of the flesh is reached; these means, 
being already formed and used by nature, are of necessity complete 
and perfect, if properly taken advantage of, hitherto not done. 

I shall first detail the modus operandi of my process. The animal 
is killed in the usual manner by a blow on the head, causing instan- 
taneous death. It is then turned on the back, the chest opened, the 
bag or pericardium containing the heart opened. The right side of 
the heart, into which all the venous or returning blood enters, is 
seen distended ; the ear or right auricular tip, as most convenient, is 
opened, or its tip cut off, or an incision made into the right ventricle, 
another also directly into the left. The animal is turned on the 
side to let the blood rur out. A pipe, furnished with a stop-cock 
and coupling at the outer end, is now introduced into the incision 
made in the left ventricle, and makes its way at once into the aorta. 
The fingers, holding a piece of stout cord, are now passed round the 
aorta, close to the heart (including at the same time the pulmonary 
artery), and the cord is tied strongly over both, so that the pipe, 
is fixed in the aorta firmly. To the outer end a coupling, connected 
with an india-rubber or other tube, three-fourths of an inch in diame- 
ter, 18 to 20ft. long, joins this to a vessel or tank elevated to the height 
of the length of the tube; brine of ordinary strength, with a little 
saltpetre dissolved in it, is let on ; it directly (under 15 sec. in most 
cases) rushes out at the incision made either in the right auricle or 
ventricle, before mentioned. About five gallons will suffice. This 
clears the smaller vessels for the next stage, which is the essential 
one. The brine so used can be recovered if desired by adding a 
little old brine and heating. The materials to be ultimately used are 
now put into the tans taking care that they are strained, and a 
stout clip or clamp is put on the incision in the right side of the 
heart. ‘The fluid is then turned on and directly makes its way to 
the right side, as before, but its exit being now prevented, and its 
admission into the smaller vessels being secured by the first process 
of clearing these vessels, as mentioned, the fluid, by the pressure and 
the capillary attraction of minute vessels and muscular fibre, per- 
colates through every particle of the animal, and can be seen at the 
moment diffusing itself in any part, by making incisions in the hide, 
horn, bone, and flesh, or any other parts. The quantity I use is 
about one gallon of brine to the cwt., a quarter to half a pound of 
nitre, two pounds of sugar, a little spice, sauce, &c., to taste; also 
}0z. of the mono-phosphoric acid, which, having the power of 
coagulating albumen, and forming a compound with it, retains this 
very desirable element in the flesh, and gives an extra supply of 
phosphoric acid, which is of course at present denied the sailor, as 
above stated. The use of boiling brine in the second stage I also 
advocate, as it coagnlates the albumen or gives a set (as it is called 
by the cooks) to the meat. It is needless to remark that the entire 
animal is cured almost instantaneously. 

I would now draw attention to the further treatment of the flesh, 
referring to 

Ist. ‘I'he methods afterwards used. 

2nd. The advantages essentially attained. 

3rd. ‘The mechanical advantages ; 
if we now covsider the first part of the process complete. 

The animal is in a few hours cut up into the 8 Ib. pieces required 
by the navy, and is ready for casking in the usual way, or in dry 
salt, all expense of preparing being done away, or for drying by 
being transferred to a drying-house (as in the specimens for 
inspection). It is obvious that it loses none of those materials 
abstracted by the present methed of salting, so that the 
meat is absolutely perfect, as in fresh meat without water 
having, as I hold, the additional advantages of salt* which 
the weight of authority is in favour of rather than against, and of 
sugar, now issued to the navy, along with the lemon juice; the use 
of sugar, Liebig shows plainly, is for the formation of lactic acid, 
which, as mentioned betore, he has found abstracted by the brine, 
and a most essential compound, not only of muscle juice, but of 
gastric juice, as well as an important respiratory food. I would 
suggest the use of “sauer kraut,” or some other vegetable product 
containing lactic acid, or lactic acid itself. Sugar is, in an economic 
point of view, specially advantageous, as it is about two-thirds the 
price of meat, or less, while it improves the flavour and keeps soft 
the flesh, aiding also in the preservation. 

Phosphoric acid, abstracted by the same plan, I propose to add to 
the meat used for the navy, to make up for the deficient vegetable 
supply, @ material eminently useful from its various qualities of 
coagulating albumen and retaining it in the flesh, from its known 
utility in the system, as‘an essential in muscle juice, also for the forma- 
tion of phosphate of soda im the blood, this salt performing an office 
essential to life, in holding carbonic acid in solution and carrying it 
to the lungs.t 

Gastric juice also contains this acid in healtb. It has no means 
of getting it from the flesh prepared iu the ordinary way, but it must 
be supplied by vegetable substances, as by lime juice. An analysis 
was recently made by Protessor Galloway of two specimens of lemon 
juice; one bought at a drugyist’s, and the other supplied by the 
Admiralty, were found to contain a very considerable quantity of 
phosphoric acid, the sample from the Admiralty giving the following 
results :—In one gallon of lemon juice, phosphoric acid equal to 91 
grains of anhydrous phosphoric acid, aud this equals 458-5 graius 
of ordinary phosphate of soda (2 N a O, HO PO; 24 HO). 
This acid is not given in the usual tables of the components of 
lemon juice, nor has it, I believe, beeu before looked for, as the 
other acids contained are citric aud malic, in small quantity, and as 
these bave been given medicinally with but little benefit for scurvy, 
it is sufficient proof that, as the seaman is deprived of this importaut 
element of the body in his meat, he derives benefit from its being 
added artificially in lemon juice. I am here again desirous of quoting 
the words of Liebig with r.gard to this component, bearing in mind 
that it is found in some form. In blood, in muscle juice, in gastric 
juice, in bones, in nervous matter, in viscera, as liver, kidney, lungs, 
he remarks (“ Letters on Chemistry,” page 409)—* In the present 
state of science it is not possible to express a decided opinion as to 
the mode of action of the phosphoric acid in the organic process, 
and we must, for the present, be satistied with deducing from its 
constant presence in all the juices and organised tissues of the body 
the conclusion that it is indispensable to the vital process.” Muscle 
juice is also found to coptain this acid largely, and, as Liebig sup- 
poses, probably by the acidity of muscle juice and the alkalinity of 
blood, a moditied galvanic action is kept up, preventing in health 
the filtration of one fluid into the other, 

The potash salts found in flesh juice, and abstracted by the brine, 
cau be added as found desirable. I have used the nitrate, but the 
phosphate or other forms are equally manageable. 

I may be allowed here to suggest the probability of the cause of 
scurvy being chiefly to be the want of supply of the lactic and 
phosphoric acids as well as the potash salts; hence the early 
symptoms of dusky hue of skin, breathlessness, palpitation, and 
symptoms of imperfect respiratory process from want of the neces- 
sary salt, phosphate of soda, in the blood, and that the more early 
appearance of scurvy in cold latitudes, where the respiratory pro- 
cess should be more euergetic, is from deficiency of lastic acid, and 
other elements as shown by the early muscular debility, and the 





> * See article scurvy, “ Library of Medicine,” vol. 5, page 32, by Dr. Budd. 
+ Liebig's * Chemistry of Food,” 








endosemose and exosmose of the blood and muscle juice. All au- 
thorities agree in the altered condition of the blood, which I believe 
depends on the want of phosphatic supply, the action between 
blood and muscle juice (as alluded to above by Liebig) being abuor- 
mal, the extravasations take place from altered specific gravity and 
reaction ; hence the solutions of bone and separation of the epi- 
physes in extreme cases from the avidity in the system for phos- 
phoric supply. 

That the want of acidity of muscle juice and altered conditions of 
blood are tke causes of scurvy, is also supported by the fact that 
“sauer kraut,” molasses, wines, &c., are antiscorbutics, 

The nervous depression may also be explained by the want of 
phosphatic supply to the nervous centres. 

The retention of ths albumen I attain apart from the addition in 
some cases of the renal gee ony a acid, by the use of boiling 
brine, as its temperature is higher than that required to coagulate 
albumen; I diffuse it by my process through every part of the flesh 
where this material can be seen around the muscular fibres like 
milk. As flesh contains about one ounce of albumen in every three 
pounds weight, and this weight is made of 72 per cent. or more 
water, the advantage of retaining the albumen can be easily seen. 
By the retention of the albumen the meat is also kept more tender 
and “short,” and is consequently more easy of digestion. 

Its importance as an element of food cannot be overrated when 
we reflect on the composition of the egg, and observe that every- 
where throughout organised nature where animal life is developed 
we find the phenonema of life depending onits presence. 

How far I have succeeded, the analysis I now give will explain : 
these have been made by R. Galloway, Professor of Practical Che- 
mistry, Museum of Irish Industry, the meats, except the first part, 
being supplied by the Admiralty for analysis—though the complete 
investigation of them has not been concluded. 

Fresh beef, about four years old, killed twenty-three hours, gave— 

T, WRORRE ace, cue ons eee ore ore FRB 
Solid matter ... 2... sos ooo ooo 26°82 
100-00 
Beef cured by my method February 2, 1864, and casked as usual—~ 
2. Water a ee ee. 
Solid matter ... oc. coo oo «» 43°39 





100-00 

Beef cured at Deptford by the usual method February 2, 1861— 
SS ee er 
Solid matter ... 0. 0. see one 4825 





100-00 
Per centage of albumen of meat dried at 212 deg. :— 
Per cent. Per cent. Per cent, 
No.1... .. 816{ No.2... .. 924] NoS... ... 549 

Showing that, in the meat prepared by my process, the quautity 
of albumen rather exceeded that in No. 1. (probably from the 
ceeding and age), and that the ordinary process lost albumen largely. 

The operation, though scientific, aud based on anatomical prin- 
ciples, is simple, and practical in the extreme; it can be learned 
and practised by any ordinary hand after one or two operations. 
No machinery is necessary beyond the pipe and stop-cock, coupling 
and clamp, in all, costing about 12s., some tubing, and a barrel or 
tank. No rubbing or further manipulation is required, this being 
in itself a vast saving of labour and time ; as, in my opinion, the 
sooner the flesh is put to dry the better, and if to be casked it may 
be packed directly; the albumen being coagulated, and sugar being 
already added (phosphoric acid if desired, but for the navy recom- 
mended) and nitre. I prefer the meat being put in dry salt, to the 
ordinary method, but this is nearly immaterial. 

‘The process occupies three minutes for the first stage, and a little 
less for the second; the entire period from killing the animal till 
hanging it up flayed and desembowelled, being twenty minutes, and 
this hy men unaccustomed to the work. The danger of taint is 
obviated, because the cure takes place from within out, and not, as in 
ordinary cases, the reverse. 

It is allowed (I believe and am so informed) that when the meat, 
salted by the ordinary means, is weighed for messes, it is found to 
have lost in weight. By my method there is ne loss, save water in 
the case of dried meat, aud if the meat be casked, the sugar being 
added, the material is kept soft, and does not lose nutrition. Spices, 
flavourings, antiscorbutic remedies, if desired, can, with ease, be 
added and proportioned; the spices would,in # great measure, 
supply the place of salt. a 

A most important element in my method-also is its simplicity, so 
that iv case a ship touched at land where animals were abundant 
and cheap, a stock could be extemporaneously prepared of dried or 
casked meat. I would propose that an officer be specially instructed 
in the application, and weather or climate would be comparatively 
no difticulty—sheep, swine, and all mammalia being suitable. 

I further draw attention to a fluid for preservative purposes, 
made of a solution of mono-phosphoric acid. ‘he meat suould be 
soaked some time and washed before boiling; of course it must 
retain all the elements natural to it. : 

Having thus put before you the chief features of my invention, I 
shall be happy to give any further information. 1 believe im- 
provement is required in the meat of the sailor and soldier, as too 
easily proved in the late war, and specially for that much-neglected 
and ‘ill-used section of society—the merchant marine. I have, | 
trust succeeded in at last accomplishing asimple, efficient, economi- 
cal, rapid, and scientific method of preserving meat for such pur- 
poses as are required, 

The victualling department of the navy have had a number of 
bullocks prepared by this method, and have shipped them to various 
climates to test the efficacy of the process. ; 

I subjoin a rough list of the improvements to be attained by this 
process :— 

1. No rubbing with salt. 2. No putting in tanks of salt, or 
latour. 3. The operation requires for a bullock only an extra me 
of five minutes or thereabouts. 4. No machinery required. 5. No 
loss of weight. 6. Diminution of taint. 7. Cure possible in other 
than the winter mouths, when meat is cheaper. 8. Not increasing 
the market price by purchasing so many animals together. 9. 
Making dried meat containing all the nutriment without extra 
expense, 10. This dried meat will make soup, aud 11. It can be 
carried couveniently. 12. Two or three days’ supply would be 
portable (if dried) by each man without difficulty. 13. Being par- 
boiled, or “set,” it can, when dried, be eaten without cooking ut 
need be. 14. Spices and flavours cau be added economically. 10. 
Anti-scorbutic remedies or vegetable products likewise. 16. Appli- 
cable to extemporaneous use. 17. The hide and every part of the 
animal is cured at once. 18, Every part of the animal is cured su 
that the shins, head, Xc., can be used. 








AN Usprrcrounp Raitway ror New York.—A line of railway 
to run under broadway, New York, has been projected, and a com- 
pany formed of the wealthiest citizens there to carry the project into 
immediate execution. ; 

TrstinG Iron anp SteeLt.—Mr. David Kirkaldy, whose extensive 
researches concerning the strength of iron and steel are so widely 
known, is about to erect a costly apparatus in London for the test- 
ing of all lengths of iron and steel, including suspeusion-bridge 
links, &c. ‘The apparatus isto be made by Messrs. Greenwood and 
Batley, of Leeds, under Mr. Kirkaldy’s patent. : s 

Foreics Ratways.—The report of the Orleans Railway Com- 
pany for 1863 4 states that while in England the proportion of 
first and second-class passengers to the whole number conveyed ” 
42 per cent , in France it is only 25 per cent. The Orleans Railway 
Company now possesses 523 locomotives, 308 first-class carriage. 
421 second-class carriages, 581 third-class carriages, aud 10,')00 
other vehicles of every kind. The increase of traflic on the 
Barcelona and Saragossa Railway renders necessary the acquisition 
of 16 additional locomotives, besides 16 ordered in December, 1869. 
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RAILWAY PROGRESS IN NEW SOUTH WALES. 


Ar the close of our last “ Notes from New South Wales” we in- 
timated that we had some further interesting details in reserve from 
that great colony. The Sydney Morning Herald, referring to the 
progress of the colonial railways, observes with regard to the ex- 
tension of the Great Western line (which is to run from Sydney to 
Bathurst) :—The contracts, comprising a length of 38 miles, are in 
hand, the first and the third being carried out by Mr. Watkins, and 
the second by Messrs. Duxberry and Kerr. A commendable rivalry 
in pushing on with the works is kept up between the two firms, 
both of whom appear determined to vindicate the character of the 
class of “small contractors,” though that term is scarcely applicable 
to firms capable of carrying out 12 or 15 miles of railway upon the 
Blue Mountains. ‘Tne progress made is the more noticeable, 
because these being the first railway works that the contractors have 
undertaken in the colony, they have had to manufacture or other- 
wise procure the extensive plant they required, in addition to which 
their operations have been greatly impeded by wet weather. it may 
be necessary to state that, for the greater portion of the length, the 
railway line follows the main road, frequently crossing and recross- 
ing it. At anumber of places where the ground was required for 
the railway the road has to be diverted. The formation of a rail- 
way along the tops of a succession of steep and rugged hills 
presented great engineering difiiculties, and rendered necessary 
some very heavy works. It was at one time thought to be imprac- 
ticable to construct a railway over the Blue Mountains, but, by 
adopting gradients of 1 in 50, and curves of eight chains radius, and 
by the use of a “zig-zag” in ascending the range, the difficulty 
has been overcome. Although the inclines appear rather steep, the 
locomotive engines that are being made in England expressly for 
the new lines will, it is confidently asserted, in view of the expe- 
rieuce of other countries, work them with ease and safety. From 
the commencement of the first contract to the highest poiut to 
which the railway is taken—a distance of about 27 miles—the 
ascent is 3,402ft., being at the rate of 130ft. to the mile, which 
would give an average gradient of l in 40. The first contract, which 
is being carried out by Mr. Watkin, commences a few yards on the 
western side of the Nepean river, and extends for a length of 
11 miles 3 chains. The first work on Emu Plaips is an embankment 
containing 44.718 yards, obtained from side cuttings; the greater 
portion of itis finished. At the end of this there is a timber via- 
duct, about 24 chains in length; the bays of piles, which are 12ft. 
apart, consist of two upright and two battering piles, fixed with 
walings and braces ; the superstructure is formed of double longitu- 
dinal girders, with transverse joists between. Four pile-driving 
machines are employed on this work, and only a few of the piles 
remain to be driven. Beyond a short embankment which is finished 
there is another viaduct of similar coustruction, with one opening 
of 26ft., and four openings of 21ft.; this is also in a forward state. 
The line is then carried by a very long embankment, commencing 
the somewhat steep gradient of 1 in 30, which is maintained almost 
continuously for about two miles. At a distance of 14 miles from the 
river the railway will intersect the Great Western road at the ascent of 
Lapstone Hill, where there will be a level crossing. ‘The line bere 
makes « considerable bend to the southward, in order to ascend the 
range at an easier iuclive than that of the road (the gradient of 
which is 1 in 12), and has to cross the deep ravine known as 
Knapsack Gully. ‘Te viaduct in course of erection over Kuapsack 
Gully will be the largest structure of the kind in the colonies. Some 
idea of its size, and of the amount of masoury required, may be pre- 
sented by stating that the bridge will be carried over tive arches, of 
50ft. span, and two of 25ft. span, at a height of more than 120ft. 
above the bed of the gully. A visit to the spot, however, is neces- 
sary to appreciate the formidable difficulties that had to be overcome 
before the work could be begun, and also the serious disadvantages 
under which it has been carried on. ‘The sides of the gully are ex- 
tremely rough and precipitous, and it was necessary for the bed to 
be filled in to a depth, at some places, of 30f{t., in order to obtain a 
floor for the masons to work on. It was expected that the material 
for the piers could be obtained in the gully, but the stone procured 
there was not suitable for the work; and after several quarries had 
been tried some excellent stone was found ata distance of more 
than two miles from the gully, and a road had to be made along the 
side of this mountain for that distance. It is estimated that the 
extra cost of the viaduct, in consequence of the stone in the gully 
not being available for the work, will be at least £5,000. The stone 
is carted to the gully in blocks and then squared into the required 
sizes: and terraces have been formed along the sides of the gully for 
preparing the blocks for the shorter piers and the abutments. It is 
only by contrasting the present position of Knapsack Gully with 
that of the other thickly-treed rocky gorges in the mountains, that 
oue can properly estimate the quantity of labour that had to be ex- 
pended before the viaduct could be commenced. It is no less in- 
teresting to observe the ingenious contrivances for facilitating the 
erection of the piers, than to notice the steady progress that is being 
made with them, Of the six piers the four longest are well 
advanced, and the foundations are being prepared for the two others, 
and also for the abutments. The second pier is up to a height of 
‘tt., the third and fourth are ready to receive the imposts, and the 
fifth is about 3:ft. high. Betweeu the piers timber staging is fixed 
upon bays of piles. ‘This is at presen, used as a base for the cranes 
to hoist the blocks of stone to their places, and will afterwards be 
made use of to support the centre for the arches. he cranes, 
of which there are seven or eight upon fhe ground, were manufac- 
tured for the work by Messrs. P. N. Russell and Co., of Sydney. 
The height of the largest pier will be 121ft. from the bed of the 
gully to the rails; the other piers will be gradually shorter as they 
approach either side of the gully. ‘The total length of the viaduct 
will be 388ft. The piers are 36ft. by 20ft. at the base, and taper 
upwards to 15ft. by 9ft. Gin. at the top, the latter being 1 in 50. The 
Immense size of the structure, and the comparative slenderness of 
the gently tapering piers, will give it a light and elegant appear- 
ance. The piersare not entirely solid, triple narrow openings being 
left at intervals, to save the masonry. Mr. Watkin expects to have 
the piers ready to receive the centres in about five weeks. ‘The cost 
of the structure will be about £23,000. Large as this sum may 
appear, it is stated to be scarcely more than the half of what an em- 
bankment would have cost, including the large culvert that would have 
beeu required. We may mention that the works in Knapsack 
Gully are carried on under Mr. Watkin’s personal superintendence. 
Immediately beyond Knapsack Gully there isa “zig-zag ”—a con- 
trivance adopted on some of the American railways in ascending 
steep inclines. The line, after proceeding for about a quarter of a 
mile, comes, as it were, to a stop, and, forming an acute angle, is 
brought back to the edge of the gully higher up than the viaduct, 
having gained, ina Jength of half a mile, an elevation of 160ft. Here 
there 1s another acute angle, and the line is coutinued in its former 
direction. Beyond either of the angles of the zig-zag there will bea 
siding, to allow of the shunting of the trains. The heavy cuttings 
through sandstone rock for the formation of the zig-zag are in a for- 
ward state; and, higher up on the range, the results of several 
months’ labour of a large body of men is to be seen in long excava- 
uous and massive embaukments. After a deviation of four 
or five miles in length the railway meets the main road, 
near Wascoe's Inn, and, as we have stated, keeps within a short 
distance of it, along the whule of the line at present contracted for. 
The second contract on the western extension is being 
executed by Messrs. Duxberry and Kerr, and the works show 
* very satisfactory amount of progress. The contract is 11 miles 
chains in length, commencing near the Welcome Inn, and ter- 
wee near the Blue Mountain Inn. The line being carried 
eps along the ridges and round the spurs of the hills, the 
vorks are necessarily very heavy, in respect both to the quantity of 
ee required and to the material to be cut through, which 
tape we of sandstone rock only to be removed by blasting. 
theoan nan Coens are finished, the larger ones are well 
oon €5, and several long embankments present a finished appear- 
ance. To show the extent of some of these works we may state, 














that one of the embankments, adjacent to the Eighteen Mile Ho!tlow 
Tollbar, will contain 63,307 yards, Further on there are two heavy 
cuttings; one of these will be 51 feet deep, and will require 33,000 
yards to be taken out, and the other will require the removal of 
29,000 yards. An embankment a short distance beyond will contain 
53,840 yards. There are to be altogether 48 culverts, only two of 
which are not yet finishec. There are only to be two bridges in 
this contract ; these will carry the main road over the line at places 
where the diversion of the road was impracticable. With respect to 
the forwardness of the works, Messrs. Duxberry and Kerr expect 
to have them completed by the specified time—July next—with the 
exception of two of the heaviest cuttings. There are about 200 
men employed on their contract. The third contract, which carries 
the line as far as the plans of the Western Extension, have been 
approved of by Parliament, was taken in July last by Mr Watkin, 
but the works were not started till about the middle of September. 
It is 15 miles 35 chains in length, commencing near the Blue 
Mountain Inn, and ending at Blackheath, a few yards beyond the 
Scotch Thistle Inn. The first portion of the contract comprises the 
the heaviest works, and it is upon these that the greatest amount of 
progress has been made. The first cutting, which is 1) chains in 
length, is finished, and the embankment beyond is half formed. 
The second cutting, which is 18 chains in length and contains 
19,287 yards, is more than half through. Of the following seven 
cuttings two are finished, and the others are in an advanced state. 
The tenth cutting is 46 chains in length, and contains 51,200 yards, 
its greatest depth being 51ft. It is driven into for a length of ten 
chains. The line here reaches King’s Table Land, which may be 
considered the summit of the range. It is a little more than three 
miles in the contract, the rise being in that distance about 2ft. in 
the chain. From that point the works are considerably lighter, 
nearly the half of the excavations on the contract being contained 
in the first five miles. ‘Theuce there is a gradual descent to the 
Weatherboard Creek, beyond which there is a rise of about 2ft. in 
the chain, until towards the end of the contract, where there is little 
rise or fall, and the works are comparatively light. At Pulpit Hill 
there is a cutting of 14 chains in length, containing 13,615 yards, 
the deepest part being 25ft. The last cutting of any size in the 
contract is about a mile beyond ; it will be 13 chains in length, and 
3lft. Gin. in depth; the drive is about 3 chains in length. There 
are to be some 70 culverts in the contract, all of which, excepting 
three, are to be 2ft. square; that at the Weatherhead Creek will 
be 8ft. in depth. The excavations in this contract are nearly all 
through sandstone rock, which consists of solid masses, without 
either beds or joints—like sand-hills made hard; it requires blasting 
to excavate, but readily pulverises on exposure. Occasionally thick 
veins of ironstone and beds of pipeclay are met with, There are 
about 200 men employed on different parts of this contract ; and the 
amount of work done may be gathered from the fact that out of 
270,000 yards of excavation some 50,000 yards have been taken out. 
Mr. Poole, who is superintending the works on this contract for 
Mr. Watkin, contideutly expects to complete the formation within 
the stipulated time—the Ist of June, 1865. It is impossible at pre- 
sent to offer « conjecture as to when any portion of the Western 
line will be opened for traffic. The formation upon the three con- 
tracts promises to be finished early in vext year, and sbould the 
ballasting and the permanent way be in the meantime proceeded 
with, the line from Emu Plains to Blackheath might be made 
available by the middle of 1865. It is pretty certain, however, that 
the tubular girder bridge across the Nepean will uot be finished by 
that time, the erection of the stone piers was contracted for sixteen 
mouths since, but at present one of the piers only is about up to the 
water level, and the bed of the river is being dredged to construct a 
coffer dam for another pier. It is calculated that the four piers will 
take at least eighteen months to finish, after which several months 
will be occupied in fixing the girders, which are being made in 
England by Sir M. Peto and Co. Unless, therefore, the £250,000 
which is being spent in the railway works on the Blue Mountains is 
to be idle for twelvemonths, the pew line will be made use of as 
— as it is ready, without waiting for the cumpletion of the 
ridge. 


MODERN SHIPBUILDING. 

On Thursday evening an interesting paper was read by Mr. W. 
F. Moore, at the Plymouth Institution, on “ Modern Shipbuilding.” 
Mr. J. L. Colley occupied the chair, and, in addition to several 
members of the institute, there were present—Sir Thomas Pasley, 
Admiral Griflin, Captain Risk, Captain Mends, Captain Tracey, c. 
&c. The lecturer, having given a short review of naval architec- 
ture, observed that for many years past there had been a steady 
advance in the mercantile marine of this country. Lloyd’s had 
done much to improve the mechanical structure of our mercantile 
navy. The competition with America was also a stimulus to im- 
provement, and gave rise to those vessels called clipper ships, where 
capacity was so largely sacrificed to speed. In this competition 
Knglish ships were more than a match for those of other couutries, 
not only as regarded their speed, but also for safe delivery 
of their cargoes. Meanwhile great improvement continued 
to be made in various details, but sometimes the mecha- 
nism became too elaborate, and it would generally be found 
that where there was simplicity of design greater benefits were de- 
rived. But it was not alone in the merchant service that improve- 
ments were effected. Great alterations had also been going on in 
our war navies. ‘Ihe readers of the Western Morning News might 
not be alarmed at the advertisement which appeared in that journal, 
headed “ Breaking up of her Majesty’s Navy ;” but, nevertheless, 
it was true that the “ breaking up” never was carried to a greater 
extent than it was at present. This was caused by the introduc- 
tion of the use of iron for shipbuilding. It see.ned like a paradox 
to say that the great advantage of iron was its lightness, yet it 
was so, because the iron was thinner, and occupied less room than 
wood. The use of iron in shipbuilding rapidly increased. Sailing 
ships, as well as steamers, were constructed of iron, and for some 
years back the construction of iron vessels had been steadily on the 
increase. The registered tonnage of all descriptions of vessels in this 
country for 1862 amounted to close on five millions, several thousand 
tons of which were iron. The returns for 1863 had not been pub- 
lished, but there was no doubt that they would show a large increase 
in the construction of iron ships. This was evident to any one who 
visited the Thames or the Clyde, where there was almost nothing to 
be seen lining the quays butiron vessels. Iron vessels possessed some 
advantages and some disadvantages. Some persons considered that 
iron was more durable than wood, but there was no proof as yet that 
it was so. ‘There were great difficulties in repairing an iron vessel 
once she received damage. Bad workmanship in the construction 
of iron vessels was easily concealed, and he (Mr. Moore) believed 
with regard to armour plating that the armour plates used in our 
navy would not always equal the targets which had been experi- 
meuted upon. The introduction of tron into shipbuilding enabled 
us to construct such a vessel as the Great Eastern, for she never 
could have been built of wood. Before she was launched 
no wood could have resisted the strain of the great over- 
hanging weight. The disadvantages of iron were not yet 
fully ascertained, and disasters had overtaken iron vessels that 
were not easily accounted for. The Appleton was a new iron ship, 
which sailed from the Clyde the other day. No expense had been 
spared iu her structure, and she was considered to be complete in 
every respect. She bad on board a cargo of iron and other heavy 
material, and when she got as far as the Bay of Biscay she went 
down. The report of the crew, who were happily saved, was that 
“ her whole side went out.” Possibly the real cause of this disaster 
would be never clearly ascertained. The facility with which 
iron ships broke up when stranded was notorious. The 
effect which the iron had upon the compass was also a dis- 
advantage. The first iron vessel constructed for her Majesty's 
navy was the brig Recruit. She was built in 1847, but it was 
soon found that she was not fit for the requirements of the 
service. In the mercantile navy the use of iron progressed until, 
in 1857, the construction of the Great Eastern showed that any 








amount of strength was obtainable. It was also an experiment 
of increased dimensions which showed that large size did not 
necessarily bring proportionate advantages. The improvement iu 
artillery necessitated a complete change in the construction 
of war ships, for one well directed shot from a modern gun would 
sink an old line-of-battle ship. The Emperor Napoleon soon saw 
the necessity for armour plating, and he protected the Gloire with a 
plating of iron. We followed with the Warrior ; but the Warrior, 
it must be admitted, has many defects. There were different classes 
of iron-plated vessels, and the important questions to be decided 
were what class was the best for the navy? what the mat: 
should be for their construction ? how can vessels be best protecte 
from attack ? and how were they best made to attack an enemy? [1 
was difficult in the midst of the different conflicting opinions that 
were afloat to decide what were the best arrangements to be made 
for the construction of the greatest navy inthe world The I 
of the Admiralty had called on Mr. Reed to construct ships, 
and with the policy of that step he (Mr. Moore) had nothing to 
do. It was not the first time that so important a charge was 
put into the hands of an outsider, With regard to the ex- 
periments that had been made in iron plating there might 
be some policy in making the newspaper reports read as favour- 
ably as possible; but it was to be hoped that they would keep 
to the truth. Referring to the several beautiful drawings and 
diagrams which hung around the room, Mr. Moore then proceeded 
described the various classes of iron-clad ships. The Gloire was a 
wooden vessel covered with iron plates. The Warrior was plated 
heavily, but on! in the centre portion to defend the battery, the end: 
being left light. It was a great advantage to leave a vessel light in 
the ends fore and aft. The Royal Oak, Ocean, and other vessels 
were, howeve , heavily plated all the way. The Royal Sovereign 
was a vessel hat had been cut down and plated all the way. The 
Research, now lying in the Hamoaza, and the Enterprise, were con 
structed by Mr. Reed, who had adopted the principle of placing four 
guns of a large size in the middle of the ship, and carrying iron 
bulkheads across the ship so as to protect the battery. Captain 
Coles’ turret ships possessed some very great advantages. He 
can turn round his gun so as to command an are of 154 deg. instead 
of 564 as in most other vessels, He also claims many other 
advantages, which were fully described and approved by 
the lecturer. In the American Monitor steam was applied 
to turn the turret; but Captain Coles objects to steam, 
believing that it would complicate the machinery too much. One 
advantage of the turret system was that so many trained men were 
not required to work the guns as in other vessels. In the French 
navy there were two ships, the Magenta and Solferino, that were 
two-deckers, and partially covered with iron. We had no such 
thing as a two-decker iron-clad in our navy, and it was a question 
whether that was not a disadvantage. The sea-going qualities of 
the Warrior were not good, and it was still a problem how to 
counteract the tendency iron vessels had to roll. ‘There was much 
yet to be learned before they could lay down rules to guide naval 
architects to a safe and permauent conclusion, In tho g aval battles 
of the future fewer and heavier shots would do the Work, but still 
the old Nelsonian system of getting alongside might be as necessary 
as ever, and hence a double deck would be necessary, because 
the advantage of firing down on an enemy’s deck would be very 
great. ‘T'o protect our coasts floating batteries and gunboats would 
be wanted, and for the protection of our commerce in distant seas 
there must be Alabamas—vessels of great speed, and carrying 
few guns. The comparative powers of attack avd defence had 
been recently discussed at the Institution of Naval Architects, in 
the course of which Mr. Scott Russell stated that from the experi 
ments that had been made it might be laid down as a rule that a 
4}in, plate would resist a 68 lb. shot; a 64in. plate, a 156 1b, shot; 
a Thin, plate, a 200 1b. shot; and a Shin. plate, a 270 1b. shot. It 
had been laid down as a rule that an 11in, plate coald resist a 500 1b, 
shot; but it would be remembered that a shot of 344 1b with a 
heavy charge of powder had penetrated an Llin. plate. This, how- 
ever, was but a solitary experiment. Admiral Halsted had stated 
that the gun from which this shot was fired was so damaged that 
it never could fire another. On the other hand, it was stated, on 
good authority, that the gun was not in the least injured. It 
was for the naval architects, then, to endeavour to keep ahead of 
the artillerists. They should remember that there were not many 
300-pounders as yet. We know that all the boasted artillery o! 
America has not been able to reduce Charleston ; and the Alabami 
is still afloat, although one well-directed shot from a smaller gun 
than a 10U-pounder would send her to the bottom. With respect to 
rams, he (Mr. Moore) quite agreed with some rem irks made in an 
article which recently appeared in Blackwood'’s Magazine, that th 
advantages of the rams were very problematical im action, The 
eutire question was surrounded with very many difficulties; but h 
(Mr. Moore) had no misgivings as to the result, so far as this 
country was concerned. It was in the nature of Noglishmen to 
grumble, find fault, and pay; but it was not ia their nature to fail, 
and there could be no doubt we would arrive at very saticfactory 
results at last. It was to be hoped that our warlike experiments 
might be confiued to the sands of Shoeburyness and the measured 
milesat Portsmouth and Plymouth. 

At the conclusion of the lecture an animated discussion followed, 
in which several members took part. In reply to a question, Mr. 
Moore said that Mr. Reed stated that the centre of gravity in the 
Prince Consort was 2{t. below the line of flotation. Some of the 
best naval architects were of opinion that near the line of flotation 
was the best position for the centre of gravity. In yachts the centre 
of gravity was very low, and the consequence was, in anything like 
a sea, they were uneasy. 
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Navan Expenpiture. — The Lords of the Admiralty have 
sanctioned an expenditure of between £16,000 and £17,000 for new 
machinery at Chatham Dockward, the whole of which is to be 
forthwith erected. ‘The new machinery ordered includes a 
hydraulic press of a new description and of a size larger than any 
now in use at either of the royal dockyards, for bending the 6-in 
and other iron plates intended for the Bellerophon aud Lord Wardeu 
iron-cased trigates, In order to hasten the construction of th 
Lord Warden the first of Mr. Lee’s iron-plated wooden frigates 
now in frame at Chatham Dockyard, the Lords of the Admiratt 
propose to give the hands employed on her what is termed * en 
couragemeut money,” with the view of inducing extra exeriion 
the part of the workmen. 

Foreign anp Covonian Jorrings.—The Navy Department of th 
United States have advertised for tenders for raising the line-of 


battle ships Pennsylvania, Delaware, and Columbus, the frigate 
Cumberland, Congress, Merrimac, Raritan, xud Columbia, wud th 
steamer Whitehall, which have been sunk during the war.— After u 


sleep of centuries, Egypt seems to be reviving to something like its 
old greatness and industry. The spread of intelligence and the in 

crease of commerce are so rapid that the Times’ correspobueit a 

Alexandria exciaims that “ every steamer is pouring anew popula 

tiou and a golden stream on our shores.” Houses are rising ou every 
side, and rents are rising with tiem, but still the cry is for more room, 
while the incentive given to industrial occupations may be inferred 
from the fact that two companies have started with a projected 
capital of six millions sterling between them, for the purpose of 
supplying the natives with agricultural and other machinery, 
and establishing factories and mills.—The Viceroy of ludia was to 
leave Calcutta early this month to inaugurate railway communica- 
tion as far as Ghazeeabad.—T he Italian journals speak of a project 
to construct a bridge over the Straits of Messina, to unite Sicily to 
the mainland. Copies of the correspondence between the Otto:nan 
and Persian Governments, the Indian Government, and the lorei 
office, have been published. ‘The papers commence with a prop: 
from the India-office to the Persian Minister, respecting a proposed 
line of telegraph through Persia to India ; and the official document 

close with a copy of a treaty between the Shah of Persia aud the 
Sublime Porte for the establishment of the tvlegraph, with provi- 
sions for working the line when completed, 
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WILMOT’S HAND TRUCKS. 


Tue nature of this invention, by 8S. R. Wilmot, of Exeter, con- 
sists in the application of a brake to a hand truck, for the purpose 
of locking the wheels, the parts being so arranged that the person 
moving the truck may conveniently operate the brake with the foot 
while loading with the hand. 

Fig. 1 is an under side plan view of a truck with a part of one 
wheel removed; Fig. 2 is a detached view on a reduced scale; Fig. 3 
is a section through the lines z, 2, Fig. 1. 

The handles A, the cross bars 3, the wheels C, the axle D, the 
legs E, and the nose-piece F, constituting the parts of an ordinary 
hand truck, may be constructed of any suitable material, and in any 
convenient form. The brake or metal bar G is secured to the under 
side of the handles A by the loops L, in such a manner as to permit 
the brake to move freely, parallel with the said handles. The brake 
G being fixed to the under side of the bandles A atan enlarged part, 
is suflicienily removed from the nearest cross bar B to permit the 
operator to conveniently rest the foot on the brake G, and to easily 


FX 








exert the pressure required to force the ends of the” bar G down 
between the teeth of the spur wheels H. When the bar or brake G 
ix forced down, the wheels of the truck are securely locked, the spur 
whevls being cast on or rigidly fixed to the wheels of the truck. 
‘Lhe shape of the bar or brake G and of the teeth of the spur wheels 
may be modified without essentially changing thecharacter of the said 
invention. In order that the said brake may readily lock the wheels, 
the sides of each tooth should converge to a thin edge, and the ends 
of the brake be formed in a shape to correspond with the spaces 
between the teeth. The brake G, when relieved of the pressure of 
the foot, is foreed back by the spring I from the teeth of the spur 
wheels, thereby unlocking the wheels of the truck. The spring I 
retains the brake G in the piston shown, so that it causes incon- 
venience when the truck is being moved around, or when the oper- 
ator does not desire to use the foot for locking the wheels while 


loading. ‘The pressure of the foot upon the brake G not only locks | é c 
| the retort doors a?, and a’, are fixed by screws or otherwise for the 


the wieels but holds the truck securely, and at the same time braces 
the body of the operator while loading. Instead of the spring I 
one or more spiral springs, or other suitable means, may be employed. 








renew Raiway Progress. —French railways, tardily prosecuted 
at first, roll on apace, The 6,929 miles of 1862 grew into 7,516 
miles last year: and the various lines—which are at present divided 
for financial purposes into what are are styled the old and new net- 
works—progressed as follows in their receipts in 1863 : 
Division. 1863. Is62, 
Old network £16,216,792 «2 £15 916,197 
new Network .. 3 593,784 .. 3,130,5.0 
£19 810,570 £10,046 667 
‘These totals show a steady advance, especially under the trying cir- 
cumstances of last year, but the increase of raileage inust not be lost 
sight of; and when this is taken into account, it appears that the 
receipts declined last year 1:12 per cent. per mile on the old net- 
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EXTRACTING COAL OIL. 
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Tis invention, by Robert Griffiths, of Mornington-road, relates | 


to the construction of retorts or ovens, whereby a larger quantity 
and better quality of oil is produced from the caunel coal or other 
bituminous substances treated thereby, the small or waste coals 
arising from working the coal in the mine being also more effectually 
vaporised, 

For the purpose of carrying out the improvements, according to 


one arrangement, the patentee constructs a retort, a,as shown at | 


Fig. 1, of brick or iron, or of brick and irop combined, and of an 
oblong section transversely about one foot deep by four feet wide, 
and of suitable length, say, about 30ft., more or less. The retort is 


built or fixed at such an angle andfelevation that when small coals | 


are placed upon the upper end of the retort they will slide down the 
sloping bottom a! thereof by their own gravity. At each end of 


| purpose of filling and emptying the retorts, and pipes 4, b', are pro- 
| vided for conducting away the vapours formed by distillation to the 


condensers. A furnace c is constructed under the lower part of the 
retort a, which at this part is horizontal, and a slide or dividing 
plate d is introduced between it and the inclined part a! of the retort, 
so that the contents of the horizontal part may be discharged, and 


' then, by withdrawing the slide and allowing the coal to slide down 


work, and 6°88 per cent. per mile on the new network, showing | 


beyond all doubt that, but for the continued opening of new 
lines, the total amount acquired would have receded in 1863 
as compared with 1862. Another fact which these carefully-pre- 
pared figures prove is, that the new lines brought into;working have 
a Jess average productibility than those previously in operation ; 
and this is readily explained when it is remembered that the great 
industrial centres of the empire are now united with each other, and 
that only second-rate towns remain to be accommodated, some of 
the new lines inade, and yet to be made, being, to a certain extent, 
merely carried out to effect strategic objects. It should be remarked 
that, of the whole 7,516 miles of French railways at work iu 
December, 1863, no less than 7,355 miles were in the hands of six 











the incline, be readily refilled. The flue c! of the furnace passes 
under the entire length and width of the retort, passing out, if 
desired, to a chimney at the top end thereof, or the flue may return 
over the top of the retort, as shown atc?,and be conducted toa 
chimney c* placed in any convenient situation. A perforated shelf 
may, if desired, be introduced along the entire length of the retort, 
upon which part of the coal or other bituminous material to be 
treated may be deposited, so as to distribute the same over 
a larger area of heating surface. In place of making the inclined 
portion of the retort straight, as before described, it may 
be of zig-zag form, or arranged at different angles in the course of 
its length, Each section or incline thus arranged has a slide to 


| arrest the descent of the coals contained therein, so that the con- 


xreat companies—the Northern, the Eastern the Western, the | 
Orleans, the Paris, Lyons, and Mediterranean, and the Southern, | 


‘he variation of traflic per cent. per mile in operation on these 
enormous systems was as follows last year, as compared with 
1862 :— : 
Old Concessions. | New Concessions, 
Inc. p.e. Dee. p.c. Ine. pe. Dee. p.c. 
_ 7 "59 


oo, oe a ae se SUG «so WD — 
DOO ce ce 06. ee a0 -—_ oo 36 -x« oo es OF 
Westerlt. co <o «es es se SCE ve — .. -- eo 5°84 
Gyieame .c <s se es se ee 273 .. TIT w= 
Paris, Lyons, & Mediterranean — ., 4) «2 = ee S15 


pouthern . ee ee — ee 361 .. +“ ee Be 
The chequered results here disclosed show clearly enough that 
even with French railways all that glitters is not gold, and that the 
further the great companies proceed with extepsions—although 
under the peculiar regime which prevails in France, their acceptance 


tents of each section may be allowed to descend in succession from 
one section to another, thus gradually subjecting the coal to a 
higher and higher temperature as it descends to the horizontal por- 
tion of the retort, from which it is removed when fully acted 
upon. Openings or doors are formed at each angle for the 
introduction of a poker or rake when required. Pipes are also 
applied, for conducting the vapours away to the condensers as 
generated. 

Another arrangement of retort for this purpose, constructed 
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The engine chosen is a simple vertical cylinder working upward 
with a connecting rod, cross-head, and slide valve; and the cylinders 
(for there are several of various diameters) are, respectively, one of 
12in. by 24in. stroke, one of 14in. adapted to the same frame, &c., 
one of 26in., and one of 30in. These are capable of being worked 


, at either high or low pressure by a simple arrangement. ‘I'he duty 


| 
| 
| 
| 
| 


| 
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according to the invention, is shown at Figs. 2, 3, and 4, and consists | 
, g' , ’ 
' 


of a horizontal cylinder a, of iron or brickwork, of suitable size, | 
say, 3ft. in diameter by 8 or 10ft. long, or thereabouts, and having | 
an internal openwork cylinder or portion of a cylindrical cage 4, of 
iron or perforated earthenware, supported therein, leaving an 
annular space c between it and the interior of the retort, in which 
space the material to be treated is placed. At one end of this retort 
two doors d, d', are placed, one above the other, for supplying and 
discharging the contents, a pipe e (or pipes) being applied to the 
other end, to conduct the vapours to the condenser in the ordinary 
manner. ‘T'his retort may, if desired, be of round, oval Q, or other 
sectional shape, having shelves or cages inserted therein, as previously 
described, with suitable doors for introducing the charge and dis- 
charging the contents in the ordinary manner. A furnace is 
constructed underneath at one end of the retort, with flues, to 


; conduct the heat around the retort. In place of the openwork 


becomes the choice of the celebrated Hobson—the more the | 


average productibility of their property per mile worked is likely 


to decline. The dimensions attained by some of these im- | 


mense French enterprises are already extraordinary. Taus, the 
Paris, Lyons, and Mediterranean, which is without contradiction 
tho grandest railway enterprise in the world, has accepted evgage- 
ments which will by 1872 carry its capital account to close upon 
£100,000,000, for which it will have about 3,200 miles of railway. 
Even now this gigantic company bas 1,810 miles of line in working 
order, In 1863 the average distance in operation was 1,794 miles, 
and the total revenue acquired was £6,822,236. We pride ourselves 
upon our London and North-Westerns, or Great Westerns, and our 
North-Kasterns, and, no doubt, they are all powerful and grand 
concerns ; but they one and all—even the London and North-Western 
—* pale their ineffectual fires ” before their great French neighbour. 
Year by the year the Paris, Lyons, and Mediterratiean marches on with 
the strides of a giant. Thus, in 1857, it had only 1.032 miles in 
working, and acquired £3,611,589, so that, comparing 1863 with 
1857, we arrive at a progress of £3,210,647 in the rough receipts in 
six years. ‘he new lines which the company has now on hand, 
~nd which it has engaged to complete by 1872, will probably not 
prove so lucrative as those previously coustructed; but still it is 
not at allimprobable that we shall see the receipts again nearly, if not 
quite, doubled within the next eight years. france will then pre- 
sent to the world the singular spectacle of one great railway com- 
pany earning £250,000 per week !—Colliery Guardian. 








cylinder or cage }, a perforated shelf, for supporting part of the 
charge, may be introduced into the retort, by which a proportionate 
advaptage may be obtained, but the arrangement previously described 
is preferred. Or the cylindrical retort may be placed in a vertical 
position with an internal cylinder, forming a central flue, and with 
cylindrical cages forming annular spaces, in which the coal to be 
treated is placed. The flues from a furnace or furnaces are con- 
ducted through and around the interior and exterior of this arrange- 
ment of retort, so as to heat the surfaces exposed thereto. Suitable | 
doors are arranged ut the upper part, to introduce the cannel coal or | 
other bituminous material to be treated, and other doors are 
arranged near the bottom to withdraw the coke as_ required ; 
pipes are also applied, for conducting the vapours, as generated, to 
the condensers. Suitable apparatus may be applied to the arrange- 
ment of retort, to stir or agitate the contents when required. 





AMERICAN EXPERIMENTS IN WORKING STEAM 
EXPANSIVELY. 

Tue Scientific American says:—We made a brief announcement 
some mouths since, that our Government was about to initiate a 
series of experiments forthe purpose of fully and fairly testing the 
value of working steam expansively. So much has been said for 
and against this theory and the practical adaptation of it, that any- 
thing tending to increase the common stock of knowledge in this 
branch of engineering will no doubt be gladly welcomed by the 
intelligent and unprejudiced reader. F 


done by the engine must, in order to measure the relative economy 
at different grades of expansion, be constaut, and therefore the fol- 
lowing plan has, after due deliberation, been determined on :— 

“This plan depends on the use of fans, having vanes of same 
area, run at same velocity and under the same circumstances, to 
furnish the required resistance. A single line of shafting, of 
adequate length and suitably supported, is to carry all the faus, to 
be run together, if need be, twenty in number. This shaft is to pass 
through an enclosure twelve by forty-eight, formed by sides and 
ends 15ft. high, and this enclosure is divided by partitions 
14ft. high, into compartments 3ft. wide In each of these 
compartments, thus 3 X 12 X 15, open at the top, the shaft is 
prepared to receive four arms on each of which is a vane, tlie 
centres of the vanes being 2ft. to 3ft. from centre of fan shatt. 
The structure and dimensions of the arms and vaves of the 
fans to be in every particular the same in all the fans. The 
inclosure of the fans (12 X 48) is to be within a building 
30 X< 90, so that all outside currents of air are shut out. At each 
end of each compartment a door gives access to the fan iu that com- 
partment. The shaft carrying the fan will receive its motion by a 
pinion on it, from a mortice wheel on engine shaft, of such propor- 
tions that fifty revolutions of engine produce two hundred 
revolutions of fan shaft. For the resistance required for a full- 
stroke cylinder it is proposed to use ten fans, placed in alternate 
compartments. The vanes on these ten fans to be, at the 
commencement, of larger area than necessary, and then cut down 
on trial until that area of vane (all the vanes being reduced to 
precisely the same area) is obtained which, at two hundred revo- 
lutions, will furnish the resistance, which will require all the 
power developed by the full-stroke cylinder at fifty revolu- 
tions, and full pressure of steam throughout the stroke. As 
each of these fans will be of precisely same dimensions, 
will, of necessity, be run at same velocity, and will, in every 
respect, be under the same _ circumstances, any one ol 
the ten will require one-tenth of the power required to revolve the 
ten. On removing the full stroke cylinder, and substituting an 
expansion cylinder, having a capacity of 1 cubic foot at the point of 
cut-off, such additional number of fans of exactly the same dimensions 
and structure will be attached to the shaft, in compartments adjacent 
to those already occupied by the ten, as the power furnished by the 
expansion cylinder may prove able to drive. The dimensions, 
revolutions, and circumstances of the additional fans being the 
same in every particular with those of the standard ten, the total 
number driven by the full stroke cylinder will embrace the facts by 
which to compare the two developments of power. In both cases 
the power required to drive the shafting, without the fans, will be 
common to both performances. It will, therefore, be necessary to 
determine what that power is. An additional fan driven with 
the allowance referred to for friction of apparatus, will show 10 per 
cent. more power developed; two additional fans 20 per cent., aud 
80 on. : 

‘For cases where the increase of development of power is more 
than one more fan will measure avd less than two more fans cau 
measure, resort must be had to vanes of less area on one fan, and to 
deduction, based on the area for the relative power. The use of 
fans for the source of resistance presents the advantage of the easy 
and favourable introduction of some form of dynamometer between 
the engine shaft and fan or resistance shaft. The Commission are 
under the belief that they will be able to determine with sutflicient 
accuracy the actual power to drive the fan shaft, without any faus 
on it, and the power to drive one or more fans, up to twenty, and 
that they will therefore be able, not only to determine the relative 
economy of using steam with different measures of expansion, but 
the actual power developed, expressed in pounds, raised at an as cer 
tained velocity, and therefore expressible in horse power — tie 
conventional unit of power.” 

The commissioners are Horatio Allen and 13. F. Isherwood. The 
engine is now well under way at the Novelty Works, in this city. 
The experiments will be conducted iu a building on Fourteenth- 
street, New York. When they take place we hope to be present. 





Parks.—Windsor Park covers 3,800 acres; Richmond, 2,458; 
Hampton Court, 1,800; Kew, 683; Regent's, 478; Kensington, 062 
Hyde, 289; Victoria, 249; Greenwich, 135; Battersea, 179 ; Green 
and St. James, 50 each; Phoenix Park, Dublin, 1,702; Central, 
New York, 850; Bois de Boulogne, France, 2,099; I'zarsko-Selo, 


| Russia, 350; Thiergarten, Prussia, 210. In Southern Europs the 


most noted place of public resort is the Villa Real, in Naples. The 
Bois de Boulogne has a carriage-drive thirty-five miles i length, 
and the Central Park, New York, has a drive nine miles long. 
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Tus invention, by Edmond Pope, of Clonmel, consists of certain 
improvements in breech-loading guns, to be charged with the 
“Lefaucheaux ” or other cartridge, without moving the barrel in any 
way whatever. 

Fig. 1 represents a side elevation of the gun, partly in section. a 
isthe stock ; 5, the barrel ; and ¢, the open space or groove in the 
body behind the chamber. 

Fig. 1 represents the gun loaded, and Fig. 2 shows another eleva- 
tion in which the gun is in course of being charged with the cart- 
ridge; the open space or groove c, is contained in the metal body d, 
continued and Leld in position by the bottom body plate d', screwed 
to the stock, through which plate the bolt receiver e, passes for hold- 
ing the barrel in the stock ; is an elongated dovetailed bolt sliding 
in the space c; and / isa resisting power or stop passing upwards 
into the slot or groove 7, cut in the rear end of the bolt /; this stop 
serves to maintain the bolt in position, and to resist its recoil at the 
moment of discharge. To actuate the stop the hand lever 7 must 
be lowered or raised, when the connecting piece & will elevate or | 
depress the stop as it may be requisite either to permit the bolt to be | 
withdrawn, or the stop to be inserted therein to enable it to resist | 
the force of the discharge. ‘Towards the rear of the groove, at the 
base thereof, a small spring is fixed, which serves to raise or tilt the | 
cartridge case slightly when it is drawn back from the chamber, and 
thus aid in throwing it out. 

Fig. 3 shows a plan view of the bolt and part of the barrel, and | 
Figs. 3! and 5? are end views, showing a square aud round form of | 
bolt; when the square form is adopted, lateral perforations should | 
be made therein to receive the lubricating material. 

It will be observed that the front end r, of the surface or top plate | 
of the bolt, is made of a curvilinear form, terminating in a hook ; 
the object of this construction is, that when the bolt is drawn 
back, aud the cartridge has been dropped or inserted in the 
space c, the top plate will (while the bolt is being closed into 
the breech or chamber of the gun) cause the percussion tube | 
of the cartridge to be driven to the hook part of the plate, | 
aud thereby brought directly under the hammer. When the gun | 
has been discharged and the hammer raised to half cock, the hook 
will withdraw the cartridge case from the chamber back again into | 
the space c, whence it can be immediately removed and another one 
substituted. The end of the bolt f! isa projection entering the 
chamber like a breeched gun, but never without a screw. / shows a 
small handle fixed by a hinge to the rear of the bolt in order to with- 
draw the same from the chamber ; it is formed in two parts, the 
lower dart /! projecting slightly below the lower level of the bolt, as 
shown when drawn back at Fig. 2, the object being, that when the 
bolt is pushed forward into the chamber, the projection /' comes in 
contact with the edge of the metal body d, and throws the handle 
forward on to the top plate of the bolt so as not to interfere with the 
sight, as shown in Fig. 1. The bolt is formed with a series of 
indentations or recesses 0, the object being to fill them with grease 
morder to afford free lubrication, the grease being also inserted 
between the periphery of the bolt and the top plate or cover. 

Figs. 4 and 5 show plan views of the plate adapted for a double- | 
barrel rifle, the action being similar to that described for the single 
gun, with double bolts. 

Fe 6 and 7 show forms of cartridge guiders and extractors 
ane a be attached to the surface of the top plate of the bolt, if 
in Fi d, instead of forming the top plates with the curvilinear hooks. 
a ig. the extractor is allowed to spring slightly on coming in 
mate with the percussion tube, so as to force the hook in front 
uereof ready to withdraw the empty cartridge case after firing. 














FP ven Compantes.—The International Land Credit Company is a 
23 rood amongst public companies. It announces a capital of | 
pina, 00 in £20 shares—first issue £6,000,000, and its field of | 
— will be European at least. The English board is com- 
me = well-known gentlemen, while the Continental board, 
are of eminent capitalists, will sit at Brussels. _ The Oriental 
. neial Corporation (Limited), with a capital of £1,000,000 in £50 
P- ihe’ and an influential management, is aunounced. The object 
pe company is to promote financial, commercial, and industrial 
cgi The India and the East by the application of English 
ll he F inancial Corporation (Limited) invite subscriptions 
wee in the European Central Railway Compauy (Limited), 
Nhe emer witha capital of £1,400,000 in shares of £40 each. 
pany (Li wall Ironworks, Shipbuilding, and Graving Docks Com- 
ete a with a capital of £2,000,000 in £50 shares, is one of 
The Cit rt Lk of the many new companies recently announced. 
Property-4 3 London Real Property Company, for acquiring real 
Bounces 1m London, for building thereon, letting, or selling, ts an- 
of the At with a capital of £500,000 in £25 shares. The directors | 
to motte eteary and Eastern Navigation Company have determined 
var all ruct the company, and will be prepared to purchase at 
interest ‘ares held by shareholders who do not wish to retain their 

The prospectus will be issued in a few | 





* in the company. 
¥8, and will be accompanied by the requisite form of transfer. 


BREECH-LOAD 


YY 7 


THE ENGINEER. 





NG FIRE-ARMS. 


‘ 
WW 





FIC.3-:. 


GRIMBAULT 


A SreamMer ror THE Viceroy or Eoyrt.—The magnificent screw 
steamship Tantah, purchased for the Viceroy of Egypt by the 


| Peninsular and Oriental Company, ran the measured mile in Stokes’ 


Bay on Tuesday Jast. She was built at Stockton-on-Tees, by 
Messrs. Richardson, Duck, and Co., and engined by Thomas 
Richardson and Sons, of Hartlepool. Her principal dimensions are, 
length, 267ft.: beam, 33ft. 4in.; depth of hold, 21ft.; Tonnage, 


| o.m., 1,445. Her engines are vertical, direct-acting, of 250 nominal 
| horse-power; diameter of screw, 17ft.; pitch, 2tft.; number of 


revolutions, 663; pressure of steam, 231b.; vacuum, 26}. She has 
accommodation for forty first and fifty-one second-class passengers, 
with capacity for 1,500 tons of cargo, and 350 tons of coals in 
bunkers. The draught of water forward was 15ft. 9in. ; aft. 17ft. 7in., 
having on board 1,135 tous of dead weight. Her mean speed on 
four runs was 12-054 knots, with 66} to 67 revolutions. 

Trarric Recewts.—The traffic receipts of railways in the United 
Kingdom amounted for the week ending the 2nd of April, on 11,184 
miles, to £591,015, aud for the corresponding week of last year, op 
10.805 miles, to £557,680, showing an increase of 379 miles and of 
£33,335 in the receipts. The gross receipts on the following four- 
teen railways amounted in the aggregate, on 7,730 miles, to £471,847, 
and for the corresponding week of 1863, on 7,565 miles, to £448,969, 
showing an increase of 165 miles and £22,878 in the receipts. The 
increase on the Caledonian amounted to £2,048; on the Great 
Northern to £4,434; on the Great Southern and Western to £913; 
on the Great Western to £3,051; ou the Lancashire and York- 
shire to £2,540; on the Londou and North-Western to £7,806 ; 


|on the London and South-Western to £838; on the Manchester, 


Sheffield, and Lincolnshire to £254; on the Midland to £2,270; on 


| the North British to £1,091 ; and on the North-Eastern to £4,480,— 


Total, £29,725. But from this must be deducted £1,775, the 
decrease on the Great Eastern ; £4,081 on the London and Brighton ; 
and £991 on the South-Hastern; together £6,847, leaving the 
increase as above, £22,878. ‘Ihe goods and mineral traffic on those 
lines amounted to £255,953, and for the corresponding week of 1863 
to £230,726, showing an increase of £257,227. The receipts for 
passengers, parcels, &c., amounted to £215,894, against £218,243, 
showing a decrease of £2,347. The traflic receipts on sixty-three 
other lines amounted, on 3,454 miles, to £119,168, and for the corre- 
sponding week of last year, on 3,240 miles, to £108,711, showing an 
increase of 214 miles and of £10,457 in the receipts. The total 
receipts of the past week show a decrease of £10,610 as compared 
with those of the preceding week, ending the 26th of March, and as 
compared with the corresponding week of last year an increase in 
the traffic of the country. 

Tue Snerrietp Inunpation.—The following short letter appears 
in the Builder. 1t deserves insertion in our own columns, consider- 
ing the general condemnation which has been visited upon Mr. 
Leather, the engineer of the Bradfield Reservoir :—“ At the inquest 
the jury returned their verdict mainly on the evidence of Messrs. 
Jackson and Rawlinson. With regard to the evidence of Mr. Jack- 


| son I would like to make a few remarks, because 1 think it cruel 


that the professional reputation of a gentleman in Mr. Leather’s 
position should suffer by the expression of opinion of an inexperi- 
enced and an unprofessional man. Mr. Jackson stated that he had 
large experience in waterworks in Melbourne, and he gave an 
instance of one of those works failing in consequence of his having 
placed his outlet pipes on stone blocks. What else could he have 
expected ? Such a course could only end as it did, inasmuch as the 
whole weight of his embankment had to be borne by the pipes, and 
of course they, having support only at their ends, the necessary 
consequence, viz., the fracture of the pipes, followed. I am in- 
formed that Mr. Jackson’s Austialian works are of the smallest 
possible extent, consisting of an embankment or two, which any 
ordinary navvy ganger would carry out. Allow me to say I know 
nothing of either Mr. Leather or Mr. Jackson personally, and have no 
end to serve but that of obtaining fair play. Mr. Rawlinson haviug 
endorsed the verdict of the jury, of course may be taken as having 
given the opinion expressed by them as hisown. To one of the points I 
beg to refer. In allusion to the work which was being carried on at 
the Agden reservoir, itis said—* The stratified and open- jointed seams 
of rocks within the water area of the reservoir are being bared,’ 
&c. Iam utterly at a loss to know what is meant by coupling this 
with the following—‘ And, in fact, everything objectionable at the 
Bradfield embankment, which has failed, is now in course of repetition 
at the Agden embankment.’ It is given in evidence, and the clearly 
visible consequence of any water passing down these strata is that 
you will lose water, but if the puddle-wall be good (and it was 
stated by Mr. Beardmore to be excellent), it is quite impossible that 
this work could have anything to do with the catastrophe, which 
we all so much deplore. I have had some considerable experience 
in waterworks for nearly thirty years, and, from my practice, I am 
prepared to say that if Mr. Leather’s instructions, as given in his 
evidence, have been properly carried out, the cause of the failure 
must be looked for in other things than the matters referred to by 


— Jackson and Rawlinson..~James Knicut, Vestry Hall, Mile 
ony 
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PLATT AND RICHARDSON’'S CLEANING COTTON 
ODN AND WOOL. 


Tuis invention, by Messrs. Platt and Richardson, of Oldham, 
re‘ers to improvements upon machinery for cleaning cotton, for 
which letters patent were granted to them June 6th, 1861, No, 1439, 
and for cleaning wool under another patent granted to them 
April 15th, 1862, No. 1,087. In both of these arrangements a trans- 
ferring comb was employed to convey the fibrous material to the 
operating parts. The present improvement consists in the employ- 
ment for the same purpose of a roller armed with spikes or teeth, 
which, by its rapid revolution, seizes the material and dashes it 
towards the usual rollers or roller and reciprocating blade, when the 
machinery is on the “ McCarthay” principle, which transmission is 
also assisted by the current of air generated by the rapid motion of 
the revolving surface. In order that the fibrous material may be 
brought into a loose condition previously to its delivery, we cause 
the teeth or spikes of the above-mentioned apparatus to pass between 
other teeth. 





Fig. 1 represents the improved arrangement in section, aud as 
applied to a McCarthay gin or burring machine for wool, and Fig. 2 
is a plan view thereof. 

At a is the usual McCarthay roller, with its fixed blade 4, and 
movable blade c. The feed apron is at d, above which are two 
spiked rollers e, applied upon the principle of our previously 
patented machines above meutioned. These spiked rollers deiiver 
the cotton or wool toa rapidly revolving drum /, armed with teeth 
g, Which beat it downwards between two rows of fixed teeth A, and 
project it upon the roller a, where it is operated upon as usual by 
the reciprocating blade c. This rapid revolution of the drum also 
causes a current of air to be generated, which, by passing in at the 
feed end of the machine, and also at openings é, assists in conveying 
the material forward, aud thus it is transferred from the spiked 
rollers to the operating parts by a continuous rotary motion, in place 
of the reciprocating motion of a comb. 


Arvaass Hansour.—This long-neglected harbour is at length 
likely to have au act of justice meted out to it. The Board of 
Trade have under their consideration the improvement of several 
piers and harbours in the United Kingdom, and among them the 
harbour of Ardglass.— Down Recorder. 


Tue Wetsu Coat anv Inon Trape.—The Newport correspondent 
of the Colliery Guardian states that measures are in progress with 
the view of building large docks on the east side of the Usk, and 
that it would not be surprising if the project was carried out 
privately and without an Act of Parliament. It is generally under- 
stood that the Great Western Company will give their hearty 
support to the scheme, and perhaps the London and North Western 
as well, and under such auspices, there cannot be much doubt of 
success when once the undertaking is fairly launched. ‘There is no 
material change to report in the coal trade, merchants being amply 
supplied with orders, but it is not a very easy matter to get the coal 
down. The men are out at several collieries, and unless they con- 
siderably modify their demands, a prolonged turn-out may calely be 
looked forward to.—At Swansea, the general trade of the district 
continues good, and there is every prospect that a still larger demand 
will spring up during the summer months. The announcement 
which we made a few weeks since to the effect that a second rise of 
wages would be made, has been verified, andthe workmen are now 
working at an advance of about 2s. in the pound upon the rate paid 
at the commencement of the present year. This has hada most 
salutary effect, and we may confidently assert that the “ wages 
question,” upon which so much agitation existed a few weeks since, 
has been amicably settled, and there is no fear of a “strike.” Orders 
for the Coutinental and foreign markets have come more freely to 
hand of late, aud prices are consequently well maintained. As a 
sign of the improved and still improving state of trade it is stated 
that the Abernant Ironworks, situate on the Neath River, will be 
re-started almost immediately, and vigorously carried on, With 
respect to the coal trade, the greatest activity exists, there being 
very large demands made for shipping purposes. ‘Ihe various ports 
and docks in this locality are weillfilled with ships awaiting cargoes, 
and the various collieries will therefore be kept fully employed for 
some time to supply the demand,—At Cardiff, the monthly return of 
the trade of the port clearly illustrates the injurious effect of the 
restrictive system adopted by the colliers, and the serious incon- 
venience and loss it must cause to the employers. During the 
wouth of March, the exports were 128,500 tons coal, about 10,000 
tons of iron, 2,000 tons patent fuel, and 340 tons coke, against 
130,283 tous coal, 17,228 tons iron, and 4,000 tons patent fuel in the 
previous month, ‘The decrease, as compared with previous mouths, 
is still larger, and is entirely accounted for by the men not turning 
out the usual quan:ty of coal per day. There is a brisk inquiry for 
steam coal, and merchants are with few exceptions full of business. 
Additional hands could be employed with advantage at many of the 
collieries, as the supply is not adequate to the requirements of 
shippers. ‘The moderately favourable weather of late has enabled a 
good number of v..sels to leave the port, aud there are a large 
number still waitin; for and taking in cargoes. The iron trade is 
in a moderately healthy state, and the works are well employed. 
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THE TRANSMISSION OF POWER. 

As a rule, power is never applied to the ultimate uses for which it 
is required in the immediate neighbourhood of its source. Its trans- 
mission, therefore, becomes one of the first necessaries of the arts. 
A thousand illustrations may be found for the seeking. The com- 
bustion of the coal in a smith’s fire is the direct source from which 
the heat which softens the iron to be forged is derived; but this heat 
or power—for the terms are nearly synonymous—would be useless 
for the attainment of the object in view were it not transmitted from 
the burning carbon to each ultimate atom of the iron; passing by 
conjuction, perhaps radiation, from each to each, until that peculiar 
nicchanical change takes place which renders the iron soft and 
manageable under the hammer. <A piece of ordnance and its bal! 
together constitute a machine by whose aid the most remarkable 
mechanical effects may be produced at a distance. ‘I'he power 
developed by the chemical change taking place in the burning 
powder is stored up in the projectile, thanks to that mysterious pria~ 
cipleof whose nature we know so little—momentum—to be carried some 
hundreds of yards, and finally expended, it may be, in punching or 
smashing a hole through an armour plate. ‘The descent of a body 
of water in the buckets of a wheel affords another illustration. 
‘The simple rotation of the wheel is practically valueless. The 
power is there, it is true, but so long as it is there, and not at the 
tight place, it serves no good end, Gearing and straps, and appli- 
auces of various kinds, are requisite to convey it to the lathe or the 
; the mill stones, or the tilt hammer, where its presence is 
needed. Thus we find that the same broad principle pervades 
every variety of mechanism, every operation of the arts, nay, every 
tuuction of ‘our daily life; and the skill of the engineer is never 
more legitimately exercised, or more fully displayed, than in the 
1neans adopted for carrying it out to advantage. It is not easy to 
conceive of the existence of a force disjunct from motion, and it 
would prove far from uninteresting to trace to its fountain head the 
source of that motion which continually takes place around and 
within us. hus the action of our limbs in walking, of our tongues 
in speaking, of the pen with which we write these lines, must be 
sought for, not in the muscles of our legs or our tongues, not in our 
pens, but in that mystical action of the brain which not only pro- 
duces power, but also transmits it at our will through the spinal 
cord and a wondrous system of thread-like nerves, to the region 
where it is required to produce the locomotion of our bodies, the 
utterance of articulate sounds, or of the passage of the pen over the 
paper. Setting aside ethical disquisition, however, we find enough 
to interest in the consideration of the means employed for trausmit- 
ting power to considerable distances. 

A few years ago the existence of a space of a hundred yards or so 
between the motor and the machine to be driven put the millwright 
to his last shifts in the attempt to span the gap; while an enormous 
waste of power was certain to follow on the use of shafts, 
invariably out of line, loose coupling boxes, rude wooden 
belt wheels, and bearings and journals which approached per- 
fection only in words, never in reality. The modern engineer 
has facilities for the production of really good machinery of 
which his forefathers knew nothing; aud a walk through a cotton 
mill or a brewery will prove to the most sceptical that space is now 
bridged over almost as easily as time. Miles of shafting, polished 
ud true, and riore than miles of belts, now tra smit power from 
e steam engine, located in the basement storey, to floor above 
oor, room after room, with an ease, a silence, and an absence of 
friction whieh leaves little to be desired. Now and then, however, 
we tind wilder flights than these entered on, and that with success. 
In fact, it has become difficult to determine how far power can be 
transmitted without any excessive waste, by calling into our aid 
those select mechanical expedients, as they may be termed, always 
y at the call of the man who understands the principles, as_ well 
the practice, of his profession, A mile or two is certainly within 
the limit; and, great as this distance is, it is likely enough to be 
extended, 

When dealing with considerable distances it is obvious that straps, 
or any arrangement of shafting, are wholly inapplicable. ‘The 
pressure of fluids takes their place, and the application of this prin- 
ciple to the working of machines in out-of-the-way places, is 
‘ 
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vtending daily, In many mines a motor of some kind is required 
) haul the wagon-loads of coal or ore up the inclines leading to the 

t. In “fiery” mines a steam engine can seldom be used for 
this purpose, because the summit of the incline to be worked is fre- 
jucutly situated far into the workings of the mine, where a furnace 





would be pretty certain to bring about an explosion of fire-damp 
every now and then. Nevertheless, we sometimes find steam 
machinery used, the boilers being placed at the pit’s mouth, in the 


liclt of day, while the steam is conveyed down the shaft in clothed 
ipes, and, perhaps for a hundred yards or so, through the galleries 
alterwards—an arrangement, however, by no means commendable, 
for not only is there an excessive waste in getting the steam to the 
engine, buta great inconvenience in getting it away again when it 
lias done its work, for it is almost needless to say that condensing 
engines are not to be found in our coal measures. Water is now 
and then employed for the same purpose. A very small quantity 
descending from the upper part of a deep mine will give out all 
the power required, and when an open adit exists the waste water 
can be easily discharged. In other cases it descends to the bottom 
of the pit, and is raised by the main pumping engine; the additional 
lord thus thrown on being of small consequence compared to the 
convenience of the arrangement. ‘These water-pressure engines, if 
well designed and well made, give astonishingly little trouble, and 
are deservedly popular with many pit owners. Now and then they 
are employed, in turn, for pumping from very low levels, and are 
often of considerable size. One erected at ‘he Alport mines, for 
exuuple, by the Butterley Company, several years ago, had a 72-in. 
cylinder and a L0-f{t, stroke, aud has been known to remain at work 
for weeks together, without even being seen by any person. In 
this case the water, descending from the top of the mine, was dis- 
charged through an adit in the side of a hill, along with the water 
tised by the machine from the depths below. 

Ot all the methods adopted, however, for transmitting power, none, 
perhaps, have served so good a purpose, or proved so universally 
applicable, as those placed at our disposal by the compression of 
ai within, or its exhaustion from, pipes. The origin of the 
first Tdea of thus utilising foree at a distance from its source is lost 
in obscurity. Messrs. Medhurst, Vallance, and Pink 1s suggested the 
application of the principle to the propulsion of trains between the 
years 18L0 and 1820, on a system almost identical with that of the 
pueumatic despatch of our own day. A Mr. Hague worked cranes 
in the London Docks many years ago without manual labour. An 
air pump, worked by asteam engine, exhausted a receiver, and con- 

nued by pumping to maintain the vacuum in it. From this 
veceiver pipes were laid underground to the cranes, each of which 
was fitted with a small oscillating cylinder behind the crane post, 
whieh put the winding machinery in motion by means of a suitable 
erauk and tly-wheel on tbe first pinion shaft. It was soon found, 
however, that the waste of power from leakage was enormous, and 
iherefore these cranes went out of use. High-pressure steam was 
next tried, and actually used with some success in constructing the 
works at Dover harbour. The crane was fixed on the quay, the 
boiler placed in a shed ata little digtance, aud the steam pipe brought 
under the roadway to the cylinder, 

Che atmosphere system of traction, as applied at one time on the 
London and Croydon, and Kingstown and Dalkey Railways, 
afforded a very remarkable instance of the transmission of power to 
a distance of two or three miles, with at least partial success—a 
success so great, however, that the invention, remodelled after an 
old plan, bids fair once more to take a prominent place, and play a 
principal part in our metropolitan railway system. The compres- 
sion of air, however, answers a far better mechanical purpose than 
itsattenuation. Not only is the power to be obtained from a given 
diameter of piston, and size of main, greater by far, but certain 
sources of waste by leakage are almost wholly obviated. Strange as 
it may seem, it is nevertheless practically true that air at the ordi- 
nary pressure will leak into a vacuum far more readily than com- 











pressed air will leak into the atmosphere. The fact has been 
accounted for in various ways, never quite satisfactorily. The fact 
is there, however, and one fact is worth a great deal of theory. 
Compressed air bids fair to lighten the miner of half his toils: Coal- 
cutting machinery has made rapid strides towards perfection within 
the last year and a balf, and little difficulty is found in transmitting 
any requisite amount of power to the innermost recesses of a mine 
through flexible piping. In the formation of tunnels, not less than 
in mines, does the use of compressed air promise to effect a revolu- 
tion. We may cite the Mont Cenis tunnel asanexample. Mr. 
Sopwith stated, in a paper read before the Institution of Civil Engi- 
neers in last February, that M. Sommeiller had “succeeded in pro- 
ducing a compact machine, not weighing more than 6 ewt., which 
could pierce a common borehole about 1}in. diameter, and 3{t. deep, 
into a rock, in twenty minutes, where two miners would have 
required two hours. Further, he had arranged a movable support 
capable of carrying eleven such machines, any one of which could 
be worked at almost any angle, and of aliowing the free action of 
each, in a gallery 10ft. square. ‘Tho machine consisted of two 
parts—one a cylinder for propelling the borer against the rock ; the 
second a rotary engine for working tne valve of the striking 
cylinder, turning the borer on its axis at each successive stroke, and 
advancing or retiring the striking cylinder as occasion required. It 
gave 250 blows per minute. The effective pressure on the piston in 
striking was 216 lb. ; the length of the stroke was from 2in. to 7}in. 
The compressed air was used at a pressure of five atmospheres above 
atmospheric pressure, and was conveyed to the ‘ fore head’ of the 
advanced gallery by a pipe 74in. in diameter, and 1,500 yards long. 
The advanced gallery was the only place where the machines were 
used; the enlarging of the tunnel to the full size, walling, &c., were 
performed by manual labour.” E 
There are one or two phenomena met with in the use of air, 
either compressed or attenuated, yet to be accounted for satisfac- 
torily. One is the remarkable loss of pressure which always takes 
place in forcing air through a long main. ‘The miner and the so- 
called practical” man tells us that the air “ packs” in the tube ; 
meaning, we presume, that its atoms or particles wedge among 
themselves as those of a column of sand in a pipe do under pressure. 
The simple fact seems to be that the wave of compression is com- 
paratively tardy in its progress. ‘hus we find that a morsel of 
snow in the muzzle of a musket is sufficient, now and then, to lead 
to its bursting on being discharged. ‘The wave of compression pro- 
ceeds slowly, and thus, although it be but for an incalculably 
minute space of time, a pressure may exist at the breech great 
enough to burst the piece, while, at the muzzle, it is too slight to 
remove the most trifling obstruction. Another source of loss of 
power lies, doubtless, in the friction of the ultimate atoms with 
each other. The amount of power absorbed in producing a very 
trifling molecular disturbance is enormous, and can only be 
accounted for by the theory that the vast number of the particles 
disturbed compensates for their trifling weight, and the insig- 
nificant space through which they move; and this friction 
should, for anything known to the contrary, increase in the direct 
ratio @f the pressure under which the disturbance took place. 
Yet more strange, perhaps, is the fact that, on a free communica- 
tion being established, air rushes in, to fill a vacuous space, 
more slowly the more pearly the vacuum approaches perfection. 
‘The theory has, indeed, been advanced that air would never enter 
a perfect vacuum at all! Absurd as this may appear to be, and is, 
we may state that we have seen many diagrams taken from the 
atmospheric tubes of the Croydon Railway years ago, which afford 
unmistakable evidence of a certain reluctance, so to speak, on the 
part of the atmosphere to euter a vacuum ; and experiments care- 
fully conducted with the engines, air pumps, &c., a short time after 
the line was opened, all go to prove that a smaller quantity of air 
enters au exhausted or partially exhausted receiver in the first tenth 
of a second after the establishment of a free communication with the 
atmosphere than in any succeeding tenth of a second, until the 
balance of pressure is nearly established; and, further, that the 
more perfect the vacuum the smaller is this quantity! The experi- 





ments were conducted by able men, who knew perfectly what they | 


were about, and the results gave rise to much speculation at the 
time. The inertia of the entering column of air has been calied 
into account for the phenomenon with some show of success, but 
certainly not with that which is desirable. The transmission of 
power through long columns of elastic fluid is a subject scarcely yet 
investigated, and little understood. Simple as it may appear, we 
yet find results obtained for which we cannot fully account, and the 
whole question is, perhaps, one of the most interesting which can 
be studied by the engineer or the philosopher.— Mechanics’ Maga- 
zine, 


THE EUPHRATES TELEGRAPH. 
(From the Bombay Times.) 

Our last notice of the laying down of the telegraphic cable which 
is to put England and India in communication, through the Persian 
Gulf, left the cable at Ras Mundanny, on the Mekran Coast. The 
splice between the end of the piece of cable on board the Kirkham, 
and the beginning of that on board the Marian Moore, had just been 
completed, and all the vessels were ready to start again on the morn- 
ing of the 6th instant, when it was discovered that one of the 
principal members of Colonel Stewart's staff was missing; this was 
Dr. Ernest Esselbach, a gentleman of great eminence in the scientitic 
world, who had been selected for the very important office of Chief 
Superintendent of the line when completed. ‘Thecircumstances under 
which he disappeared, and a letter which he Jeft behind him, made it 
almost certain that he had committed suicide by throwing himself 
overboard. ‘T'wo days previously he had shown sudden symptoms of 
mental disorder, and having conceived an unconquerable aversion to 
the vessel in which he was at the time, he was transferred to 
another, being accompanied by a friend to whom he was much 
attached. On the second day after his removal he seemed so much 
better that his friend had hopes that the deep melancholy into 
which he had fallen was passing off, but he was mistaken; for (as 
was afterwards discovered) at that very time the unfortunate man 
was making preparations for a sudden termination of his life, which, 
there is no doubt, took place by his own act during the night of 5th 
February. His death is a real loss to the Indo-European telegraph, 
for what he had already done to improve the practical application of 
the branch of science to which be had chiefly devoted bimself was 
looked upon as a guarantee that, under his management, this, the 
most important telegraph in the world, would be the most perfect 
also. The steamers got up steam, and, about eleven a.m., the Coro- 
mandel started a-head to show the way, followed by the Zenobia 
towing the Marian Moore, which paid out the cable as she went along. 
On the following morning the squadron was off Cape Jask, a pro- 
montory on the Persian Coast ot the Gulf of "Oman. The cable had 
been laid parallel to the shore, and generally in depths of which about 
thirty fathoms would be the mean; but at this point it had to be 
carried across the mouth of the Gulf of "Oman to Ras Musson- 
dum, a rocky promontory which runs out in a north-easterly direc- 
tion from the south-east end of Arabia, and divides the Persian 
Gulf from that of ‘Oman. As a straight line from Cape Jask to the 
Persian Gulf must pass across Ras Mussendum, there is, of course, 
a saving in carrying the telegraph wire over it, instead of round by 
the extremity of the promontory ; but, as a submarine cable is con- 
sidered much safer in these wild districts than a land line, it was 
desirable to find the narrowest part: this is a ridge of rock, about 
half a mile wide, which separates Malcolm's inlet, ou the Gulf of 
‘Oman side, from Elphinstone Inlet, on the Persian Gulf side. 
Accordingly, the vessels made for the mouth of Malcolm’s Inlet, 
the Victoria and Coromandel leading the way for the Zenobia and 
Marian Moore, which passed after them to the head of the inlet, 
both gaily dressed with flags in honour of the perfectly successful 
accomplishment of so much of this undertaking. Malcolm’s Inlet 
presents most striking natural features: it is a long, deep, winding 
and branch-indentation into a rocky coast, extending in for several 
miles from the sea, aud ending in a spacious rocky basin, with deep 
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water on every side, so that large ships can anchor almost 
within a stone's throw of the shore, while the black rocks tower 
above it, at some points to a height of four or five thousand feet, 
The Imaum of Muscat claims Sovereiguty over this barren region 

and Colonel Disbrowe, the Political Resident at Muscat, hae 
already obtained his permission for the passage of the telegraph 
wire across the neck of land, and the establishment of a re- 
peating station on it; but after all it seems very doubtful whose 
territories this barren spot _is in; even the inhabitants do not 
seem to know, some speaking of a Sheik named Ben Suggar, 
of Rassal Keemar, as their rightful ruler, while others look u Don 
the head men of their villages as “ without superiors on olath - 
and responsible to God alone! The Arabs soon began to flock off 
to the ships in very original looking boats, and became most pressing 
and troublesome in their familiarities, but, as it was most impor- 
tant to secure their good will for the sake of the electricians, sig- 
nallers, and others who were to be left on shore in charge of the 
repeating staiion, they were treated with the utmost kindness, and 
no effort was Spared to propitiate them by presents of rice, sugar 

coffee, &c. Evidently they do not understand quid pro quo, for 
when asked to assist in landing stores, pitching tents, and build. 
ing one or two wooden huts, and though promised liberal payment 
in money or food for doing so, they showed no alacrity to close 
with the offer. The greater part of the stones tor the station hava 
to be conveyed by the native crews of the ships up a most difficult 
hill—the labour is immense, and the assistance of two or three 
hundred Arabs would be most valuable, but they are very slow in 
giving it, and when they do, they don’t work with a will.” The old 
plan of paying a few rogues well to watch the rest has succeeded 
perfectly hitherto, the charge of all the stores landed having been 
entrusted to about a dozen Arabs. Provisions of all kinds are exceed- 
ingly scarce at this place, and, what is worse, gool water can only 

be obtained from a distance ; these wants greatly increase the diffi- 

culties in the way of establishing a station here, indeed nothing but 
the determined energy of Lieutenant-Colonel Stewart, aided by Mr. 
Walton, with valuable assistance from all the Bombay Marine 
vessels, could have overcome them. Colonel Stewart never spares 
himself any fatigue of mind or body, though his health is far from 
good; indeed, his friends (and every one of the party feels the 
interest of a friend in him) are constantly obliged to urge upon him 
the necessity of sparing himself, whieh he is never willing to do, 
even though he knows the necessity. But to return to the 
actual laying of the cable. It went on at an average rate of about five 
knots an hour, throughout the whole three hundred and sixty miles 
from Guader to Mussendum. Sir Charles Bright says that ise 
scarcely ever before knew so long a piece laid down as this has been, 
without the slightest hitch or accident of any sort; the complete 
success of all the mechanical arrangements is almost more than 
could have been certainly counted upon, as this is the first time 
that a long stretch of cable has been paid out of ships in tow, the 
moving power having always hitherto been on board the same ship 

as the cable: in carrying out the present plan, one great desideratum 
was to devise a means of communication between the towed and the 
towing ship, and this has been most successfully accomplished by 
an ingenious application of the telegraph alphabet; the plan is most 
simple, though it requires considerable practice in those who use it, 
By day, conversation is carried on merely by movements of the 
hand, or of a pocket handkerchief ; at night, by alternately showing 
and concealing a single bright light; in this manner persons in 
different ships can talk almost as rapidly, and quite as fully, as if 
standing side by side ; but of course, much of the success of this means 
of communication depends, in a case like the present, on those inthe 
steamer being constantly on the alert forsignalsfromthecableship Sir 
Charles Bright gives LieutenantCarpendaleand ofticers of the Zenobia, 
the vessel which had both the cableships in tow during the time they 
were paying out, very high praise for the speed and celerity with which 
every one of his siguals was attended to. Itis quite evident that the 
laying down of the submarine cable has become a distinct branch of 
engineering, and that Sir Charles Bright and his staff are thorough 
masters of every detail. So far as the work has gone it may be pro- 
nounced a comple success; communication between Bombay and 
the farthest end of the cable is uninterrupted, and much important 

business connected with the expedition is daily transacted through 
it. If things only go on as they have begun, less than three months 
will see messages passing, with almost electric speed, from London 
to Calcutta; we say almost, for the recent disturbances among the 

Arabs in Mesopotamia, when they ill-used some Europeans con- 
nected with the work, will probably render it necessary for a time to 
employ messengers across part of that district, though there is every 
reason to hope that next year all difficulties, even in that wild 
region, may be got over by negotiation. When the Bombay marine 
steamer Victoria left, Colonel Stewart with his staff, Sir Charles 
Bright, and Colonel Goldsmid were just about making a hurried 
trip in the Coromandel to Bushire and Bussorab, to make arrange- 
ments for the station to be established at those points, and to 
facilitate the arrangements in Mesopotamia. By the time they 
return to Mussenduw they will probably find the ‘weed and Assaye 
with further sections of the cable awaiting them. If so, and the 
weather be even tolerably favourable, ten days would see the end of 
the cable in the Euphrates. 

Locomotive Tenpers —It is said that Mr. Sturrock’s patent for 
applying steam cylinders and driving gear to locomotive tenders 
has been sold for £17,000! Does not M. Flachat’s published pro- 
position in 1860 for Alpine railway stock anticipate Mr. Sturrock’s 
claim? It is remarkable that locomotive boilers should have been 
found to make steam so abundantly as to supply two engines instead 
of one. 

Ramway Progress 1n tae West. — The works of the Dartmouth 
and Torbay Ratlway are being rapidly proceeded with. The em- 
bankment across Waterhead Creek will shortly be complete, and the 
permanent way laid down, <A rumour is current that the directors 
do not intend to have their station on the Dartmouth side at Spit- 
head, but that they have selected a place further down, viz, Mr. 
Hawke's coal premises.—The ceremony of cutting the first sod ot 
the Okehampton Railway took place last week in a meadow forming 
part of the Waterlake estate, near Coleford, within a short distance 
of the Copplestone station of the North Devon Railway. The sod 
was turned by the Countess of Portsmouth, in the presence of a 
numerous and influential assemblage. ‘The railway company was 
ofticially represented by its chairman, Mr. Hamlyn, its engineer, 
Mr. Galbraith, its secretary, Mr. Horn, aud Messrs. R. W. J., and 
C. J. Sharpe, the contractors. Mr. Galbraith, addressing Lady 
Portsmouth, said for many years past several of the gentlemen 
around him had applied both their time and money in endeavouring 
to secure to the north of Devon—to that important district of 1t 
more particularly which lay to the north of Okehampton—the 
advantages of railway communication ; and after many disappoint 
ments they saw their way now to the commencement of the work. 
‘he Okehampton Railway would commence within a few yards of 
the place where they were standing, by a junction with the North 
Devon Railway, and extend to Lidiord, a distance of 24 miles, 
where it would join the line leading from ‘Tavistock to Launceston. 
It would thus put the whole of that part of the county now unsup- 
plied with railway accommodation, and, so to speak, shut out from 
the rest of the world, into communication with the whole north of 
England, and, through Exeter, with London and the east. It 
would also give communication with the important towns of Ply- 
mouth and Devonport, and would be of great usefulness in the car- 
riage of produce to the markets. Some far-seeing men had even 
looked forward to the time when the Okehampton Railway er 
become the great highway to Falmouth, when that port shoul 
attain the importance to which it seemed destined. ‘The promoters . 
had studied not merely to make it a local line, but, by introducing 
good curves and easy gradients, to make it a main through line, aid 
he was sure that the work which would be begun that day wou 4 
be caried out with energy by the contractors, for the compahy ba 
secured the services of the eminent firm of Messrs. pane ter 
Sons, well known, not only in Cornwall and Devon, but throughou 
England. 
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WELSH AND NORTH-COUNTRY STEAM-COALS. 


Tue following is an abstract of the official report of the results of 
the trials of Welsh and North-country steam-coals singly and in 
combinations. The experiments commenced at Devonport on the 
11th of July last, and were completed on the 19th of November. 

The first five experiments were made fon board the Confiance 
steam tug, where three tons of coal were burnt in each; but the rate 
of evaporation by the fuel could not be ascertained, as there were 
no means of measuring the quantities of water entering the boiler. 
The results of these experiments showed the mean pressure upon the 





piston, the mean number of revolutions of the enyines per minute, | 


and the indicated horse-power to be nearly equal, and that the speed 
of the ship by patent log varied only to a slight degree in each of 
the experiments. The coal used was Resolven for Welsh and 
Hartley Main for North-country, and were burnt in ordinary fire- 
grates, but with perforated furnace door, similar to that shown on 
the tracing accompanying this report. 

The next fifteen experiments were made in the coal-testing boiler 
of Keyham factory, where quantities averaging about 12 cwts. to 
each experiment were burnt singly and in combinations. The coals 
used were Wayne’s Merthyr, Resolven, Merthyr, Dare, and Gellia 
Cadoxton, for Welsh, and Hartley Main for North-country, selected 
as of about the same age from the colliery. The first fourteen 
experiments were made with the common fire doors, and the last one 
with perforated fire doors. 

But during the time the foregoing fifteen experiments were in 
progress, and towards the latter part of them the Association of the 
South Wales Coalowners took objections to the descriptions of 
coal under course of trial, from these descriptions of coal not being 
such as were raised from the collieries belonging to the Associa- 
tion, and obtained the permission of their lordships to send a cargo 
from their collieries; and in due course a cargo was received, 
composed of a combination, in equal quantities, of Powell’s 
Duffryn, Nixon’s Navigation, and Davis's upper 4{t. Merthyr. 

The North-country Coal Association, finding what was granted to 
the Association of South Wales, and objecting in like manner to 
the quality of North-country coal under course of trial, as not being 
of sufficient good quality to the samples from their district, and to 
test against the superior coals about to be supplied from Wales, 
made certain representations, which caused the Storekeeper-General 
of the Navy to order an especial cargo of North-country coal through 
Mr. Wood, the contractor; but as the North-country Association 
were not satistied with this arrangement they obtained permission 
to send a cargo of their own. 

The cargo received from Mr. Wood proved to be Hastings’ Hartley, 
aud that from the North-counutry Coal Association to be Davidson’s 
Hartley, both of which cargoes, together with that received from 
the South Wales Coal Association, were submitted to the next 
twenty-eight experimental trials, by samples singly for each 
description and iu combinations, and burnt in the furnaces of the 
same boiler, under similar circumstances, and with similar average 
quantities of about 12 cwt. for each experiment. Part of these 
experiments were made with the furnaces fitted with the common 
dovrs, aud partly with the furnaces titted with the perforated doors. 
Some of the experiments were made with }in. spaces between the 
iron bars, and some with in., jin., and fin. iron spaces, 

One experiment was made at the suggestion of Mr. ‘l'omlinson, the 
representative of the South Wales Coal Ascociation, for the purpose 
of ascertaining the greatest evaporating power of Welsh coal when 
burnt in furnaces having jin. spaces between the bars; and the two 
experiments at the suggestion of Dr. Richarson and Mr. Bunning, 
the representatives of the North-country Coal Association, for the 
same purpose, when North-country coals were burnt in furnaces 
with 2in, and in. spaces between the bars. 

The two representatives of the North-country Coal Association also 
requested experiments to be made to ascertain whether a shorter 
fnruace, with a required area of grate, would not produce better 
results than those obtained in any of the former experiments ; and 
with this view the furnaces were shortened Ift.in length, and the area 
of grate surface reduced from 14ft. to 10}ft. Some of these experi- 
ments Were made with the common dovurs, and some with the per- 
forated doors, and the coals burnt were samples from the cargoes 
sent by the South Wales Association, Mr. Wood, and the North- 
country Association. 

The experiments carried out on board the Confiance show that a 
combination of Welsh coal of ordinary quality and North-country 
coal of ordinary quality, in equal proportions, can be burnt with the 
perforated doors almost without smoke, with a nearly equal evapora- 
tive power to Welsh coal of ordinary quality, 

The experiments carried out in the coal-testing boiler of 
Keyham factory show that the Welsh steam coals shipped from 
the ports of Swansea and Cardiff, and supplied under existing con- 
tracts, give very good evaporative resulis when burnt alone; 
and when burnt iu combination with ordinary North-country steam 
coals; but it is to be observed that these experiments were made 
in furnaces fitted with the common doors, which would have 
been increased had similar experiments been made in furnaces 
fitted with the perforated doors. It was intended to have continued 
these experiments with the perforated doors, but they were broken 
off, when the representatives of the two coal associations objected to 
the quality and description of coal under experiment. The averages 
for evaporation of the four kinds of Welsh coal when burnt alone 
are 34 1b. of water per Ib. of coal, and 144-44 Ib. per hour per foot 
of lire-grate, 


burnt under similar circumstances ; while the combinations in equal 
proportions, and burnt under similar circumstances, give an average 
of 879 lb. of water per Ib. of coal, and 135-91 1b. per hour per foot 
of fire-grate. 

The experiments carried cut in the same boiler, with samples 
from the cargoes of coals sent by the two associations, and that 


ordered by the Storekeeper-General of the Navy, show that these | 


superior coals, when burut respectively in furnaces fitted with the 
common doors, the average evaporative powers of Welsh coals are 
4-90 1b. of water per Ib. of coal, and 165°341b. per hour per foot of 
fire-grate; for North-country coal, 8-41 1b. of water per lo. of coal, 


and 153°87 1b. per hour per foot of fire-grate; and for the combina- | 


‘lon of the two descriptions in equal proportions, 9-42 1b. of water 
per Ib. of coal, and 153-16 1b. per hour per foot of fire-grate, which is 
but slightly exceeded by either of the other combinations; and 
when these descriptions of coals were burnt respectively 
under similar circumstances, in furnaces fitted with the perforated 
doors, the averages are, for Welsh coal, 9°73 lb. of water per Ib. of 
coal, and 145-52 ib. per hour per foot of fire-grate } for North-country 
coal, 8°61 1b. of water per Ib. of coal, and 14689 Jb. per hour per 
foot of fire-grate; and for the combiuation of the two descriptions 
in equal proportions, 9-45 1b. of water per Ib. of coal, and 165:07 Ib. 
per hour per foot of fire-grate, which is ouly exceeded in the case 
ol the produce of the Welsh coal per lb. of coal, while it is nearly 
equal in the quantity of water evaporated per hour per foot of 
lire-grate, 

‘Tue experiments made after the furnaces of the boiler were short- 
ned with the commen dours show the evaporative powers to be 
for Welsh cval, 10°13 lb. of water per lb, of coal, and 227-60 Ib. per 
hour per foot of fire-grate; for Welsh small, or dust and North-coun- 
try coal in equal proportions, 9-91 lb. of water per lb. of coal, and 
“13941b. per hour per foot of fire-grate; and for Welsh small, but 
of @ larger description than the dust, and North-country coals in 
qual proportions, 9 54 Ib. of water per lb. of coal, and 218 07 Ib, per 
hour per foot of fire-grate; and the experiments when made with 
the perforated doors for Welsh coal, lu-44 lb. of water per Ib, of 
Coal, and 233 53 Ib. per hour per foot of fire-grate; aud for North- 
country coal, 10-23 jb. per Ib. of coal, and 249°37 Ib. per hour per 
loot of fire-prate. These experiments show that with a length of 
furnace more under the command of the stoker, and with an area of 
rate surface more in proportion to the heat-absorbing surface of 
the boiler, better results may be obtained than with a bciler other- 
Wise proportioned. 5 

he experiments made on and between the 26th of September and 





the 29th of October last, on which the most reliance is to be placed | the principal benefit they derive from the use of such expensive ma- 


‘be average for Hartley Main was 8-26 Ib. of water | 
per lb. of coal, and 153°50 Ib. per hour per foot of tire-grate when | 
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from the description of coal burnt being each new wrought and of 
the best quality, show that while the Welsh coal, when burnt in 
furnaces fitted with the common doors, which appeared to be best 
suited for this description of coal, evaporated an average of 9-90 lb., 
| of water per pound of coal, and 165-34 lb. per hour per foot of fire- 
| grate, with an average equivalent for smoke of thirty, the combina- 
| tion of equal proportions of Welsh and North-country coals when 
| burnt in furnaces fitted with the perforated doors, which in like 
manner appeared to be the best adapted for this combination, 
| evaporated an average of 9°45 lb. of water per pound of coal, and 
165°07 per hour per foot of fire-grate, with au average equivalent for 
smoke of 145. The equivaleut ior smoke here referred to was 
| arrived at by determining a certain number of marks, for certain 
degrees of density and colour in the smoke, namely :— 
Very tightsmoke .. .. 1 mark 
Light .. ° 2 
Light brown o 23 w 
Brown 4 
Black .. .. 5 
Very black.. .. ee Ss » 
which was recorded for every minute the smoke continued after 
each stoking, when the duration exceeded one minute. 

The experiments made on and between the 4th and 19th of Nov. last, 
with the shorter furnaces fitted with the common doors, and having 
a reduced area of grate surface, by which a greater amount of heat- 
absorbing surface was given to the boiler in proportion to the area 
of grate surface, show that while the Welsh coal evaporated 10°14 lb. 
of water per Ib. of coal, and 227 
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7°60 lb. per hour per foot of fire-grate, 
with an equivalent for smoke of 12, a combination in equal pro- 
portions of Welsh small or dust and ordinary sized North-country 
coal evaporated {91]b. of water per pound of coal, and 
21394 1b. per hour per foot of jire-grate, with an equivalent 
for smoke of 10: and a combination in equal proportions of 
what is termed Welsh beans or small coal of a larger size than dust 
aud ordinary sized North-country evaporated 9°54 1b. of water per 
Ib. of coal, and 21807 1b. per hour per foot of fire-grate, with an 
equivalent for smoke of 11. These experiments also show that 
when the perforated doors were fitted to these shortened furnaces 
the evaporative power of the Welsh coal was raised to 10-44 1b. of 
water per lb. of coal, and 203-53 Ib. per hour per foot of fire-grate, 
with an equivalent for smoke of 13; and that of North-country coal 
to an average of 10-23]b. of water per lb. of coal, and 249°37 Ib. 
per hour per foot of tire grate, with an average equivalent for 
smoke of 25. And these experi. ents with the short fire-grates 
also comparatively show that it is possible to burn the Welsh 
coal dust, which otherwise is almost useless on board ship, and 
which in mapy instances goes overboard as ashes, when mixed with 
North-country coal. 

The whole of the experiments carried out in the coal-testing 
boiler of the factory show, Ist, that the economic value, or what is 
the same thing, the lb, of water evaporated by 1 1b. of coal when 
burnt in the ordinary way with the common doors, was, for the 
Welsh coal obtained from store, 9:341b, with the average equiva- 
lent for smoke of 70; for the Welsh coal received from the South 
Wales Coal Association, 9:90 1b., with the average equivalent for 
smoke of 30; and for the same coal when burnt on the short fur- 
naces, 10°13)b., with the average equivalent for smoke of 12; while 
it was for the North-country coal obtained from the store 8-26 lb., 
with the average equivalent for smoke of 278, and for the North- 
country Coal Association, 8-41 1b., with the average equivalent for 
smoke of 202. 

Secondly, That with the perforated doors it was for the Welsh 
coal received from the South Wales Coal Association 9°73 Ib., with 
the average equivalent for smoke of 18, and with the same coal 
burnt in the short furnaces, 10 44]b, with the average cquivalent 
for smoke of 13; while it was for the North-country coal from the 
North-country Coal Association 8°611b., with the average equiva- 
lent for smoke of 34, and for the same coal when burnt in the short 
furnaces, 10°23 1b., with the average equivalent for the smoke of 25, 

Thirdly. That it was with the common doors forthe comb.nations 
in equal proportions of Welsh and North-couvtry coals obtained 
from store 8°79 lb., with the average equivalent for smoke of 47; for 
the vombipation in equal proportions of Welsh and North-country 
coal received from the two associations, 9:42 ]b., with the average 
equivalent for smoke of 23; and for the combinations of the Welsh 
small and ordinary North-country coals in equal proportions 
received from the same source and burnt in the short farnaces, 
respectively 9 91 1b. aud 9:54 Ib., with the equivalents for smoke of 
10 and 11. 

Fourthly. That with the perforated doors it was for the combina- 
tion of Welsh and North-country coals, in equal proportions 
received from the two associations, 9:45 lbs., with the average equiva- 
lent for smoke of 14}. 

And, therefore, it is remarkable to be observed that the combina- 
tions in equal proportions of Welsh and North-country coals, 
while they produce on the average nearly equal economic results, 
they produce on the average greater rapidity in evaporation; that 
is, they on the average evaporate a given quantity of water bya 
given quantity of coal in a less time, and that they on the average 
produce the least amount of smoke. 

From the experiments it is evident that the introduction of North- 
country coals, to be burnt in combination with Welsh coals in 
| equal proportions, would be attended with desirable results, both as 
tv a means by which all the Welsh coals put on board a ship might 
be usefully and economically burnt, as ameans by which smoke may 
be prevented to a great extent, and as a means by which a more 
rapid evaporation might le effected, which if effected must render 
the steam boilers of all ships more powerful than they now are. 








It is also to be stated that there would be no difficulty in coaling | 


a ship with the two descriptions of coal ; for the bunkers of one side 
of her might be filled with North-country coal, and those of the 
other side with Welsh coal, and then, when required to be used in 
the stokehole, equal quantities could be taken from each side of the 


In all the coal store hulks half the stowage could be filled with 

one description of coal, and the other half with the other descrip- 

tion ; and in bags kept filled ready to be used, one-half the number 

could be filled in like manner with one description and the other 

| half with the other description; and then, when a ship was to 
be coaled, nothing would have to be done but to put them on 

| board; or if a ship was to be coaled from colliers, it would only be 
necessary to take one or more North-country colliers on one side, 
and one or more South Wales colliers on the other side. Or if there 
should only be colliers from Wales or from the North-country in 
port, it would only be to put one or more from either port on each 
side of the ship, and coal the other from store with the opposite 
description, as the case may be. 


SUGAR MAKING, 

Mr. R. W. Tiiomson, of Edinburgh, has witten to the 
Times a letter, from which we make the following 
extracts :-— 

A short statement of the rationale of sugar making will, I think, 
help to establish the soundness of the principle of the graduated 
scale of duties adopted by Mr. Gladstoue. 1 happen to be thoroughly 
acquainted with refining sugar as carried on m this country, and 
also with the making of sugar from the canes, having been owner 
of a large sugar plantation, producing crops of from 25,000 to 
35,000 ewt. ‘his establishment, which I personally directed, was 
provided with vacuum pans and all the most improved machinery 
for making sugar of the finest qualities, 

It is assumed by many of your correspondents that nothing 
further is required but good machinery and rkilful use of it to make 
all the sugar produced from a given quantity of canes into fine 
white qualities. This is a great mistake. It is true that by the use 
of vacuum pans, &c., sugar-planters have been able to make a con- 
siderable proportion of their produce into white crystallized sugar, but 


ship at the same time and mixed for use at the same furnace mouth. | 








- ee 





chines as vacuum pans, centrifugal machines, &c., does not arise from 
the power to tnrn out acertain proportion of sugar of fine quality, but 
from the fact that the vacuum pan enables them to boil the syrup 
over and over again, extracting from it at every boiling a 
quantity of low sugars. At each boiling the quantity and quality 
of the sugar produced descend, until the cost of fuel and labour 
equals the value of the product. This improved machinery and 
skill, while it has doubtless enabled sugar-planters to send us finer 
qualities than formerly, has also enabled them to produce from the 
same quantity of canes a much larger quantity of low sugar, and 
in this increase lies the main inducement to use costly machinery 
and expensive skilled labour. 

In tracing the effect of different modes of charging the duty it 
will be necessary to begin with the cane juice. The planter will, 
under any system, try to get out of his canes as much of that as he 
possibly can. ‘he cane juice is boiled in open pans to concentrate it 
to a certain degree, and to get rid of the vegetable matter which 
rises in scum to the top. It is, after being filtered, boiled in the 
vacuum pan, and comes out of it looking dark in colour and having 
the consistency and granular appearance of thick oatmeal porridge. 
lt is then put in large earthenware pots of a conical shape, about 
2ft. deep and 2ft. wide at the top. After being allowed to cool and 
solidify, it appears a dark coloured mass of crystals of sugar, 
loosely adhering and having the interstices filled up with syrup. 

A plug is removed from the bottom of the pot, and the greater 
part of the syrup drains away, leaving the sugar in the pot in the 
condition known as Muscovado, or raw moist sugar. However long 
the sugar may remain in the pot it will never part with all its syrup, 
for every crystal will retain a coating of it, and acquire thereby a 
shade of colour varying from a light golden down through all the 
shades to nearly black. The crystals of sugar are perfectly white, 
and derive their colour solely from the coating of treacle adhering to 
their surface. 

The process of claying consists in washing off this coating by 
the use of water; the difliculty lies in accomplishing the task with- 
out dissolving the crystal. Fine clean clay mixed with water to 
the consistency of very thick cream is poured over the top of the 
pots to the depth of one or two inches. It does not, as one might 
expect, descend bodily and mix with the porous mass of crystals 
below, but slowly parts with its water, which finds its way down 
gradually, combiuing with the treacle jackets of the crystals, making 
them less viscid, and so they slip off and find their way out at the 
bottom of the pot in the form of thin syrup. 

It will readily be conceived that this operation cannot be effected 
without attacking the crystals of sugar as well as their coverings of 
treacle. There is a great loss of sugar from this cause, but there 
appears to be no better mode of getting the treacle off the crystals. 

Centrifugal machines are used for the same purpose, but they are 
advantageous ouly in certain limited circumstances. 

All our refined loaf sugar has the sparkling crystals freed from 
their syrupy coatings on precisely the same priuciple as the claying 
process, a saturated solution of sugar being used instead of clay. 
This solution, incapable of dissolving more sugar, is still capable of 
rendering fluid the syrup about the crystals, and, descending bodily, 
frees the sugar fr. m the syrup, and leaves it white and sparkling. 

The use of the best machinery and skill enables the sugar planter 
not only to produce fine qualities of crystallised white sugar, but, 
what is more importavt, it enables him to increase materially the 
quantity of low sugars out of a given quantity of cane juice. 

To give an idea of the relative quantities or tho different qualities 
produced on a plantation provided with vacuum pans, centrifugal 
machiues, and every kind of improved machinery, and managed 
with unusual skill, I will give the actual results of a crop of a 
neighbour of mine. I donot give the results of my own place, as | 
had a standing contract to deliver annually 600 tons of white sugar. 
My neighbour worked to get the best results without any such 
necessity to make white sugar. 

The total weight of the stuff that came out of the vacuum pans 
was 23,400 cwt. ‘This material put in the pots and clayed gave 
14,409 ewt. of dried sugar. The Joss, é.e., the syrup that drained 
out, was 9,150 ewt. This 9,150 ewt. of syrup was boiled again, 
and gave a certain quantity of dry sugar; the syrup flowing trom 
this second boiling was again boiled, and so on from three to six 
times, the quantity of sugar obtained from every hundredweight of 
syrup boiled, and the quality, too, falling lower at every boiling, 
until it no longer repaid the trouble. The final result of those 
boilings and rebvilings of the original 9,150 ewt. of syrup was 
2,076 ewt. of low qualities of dry sugar, raising the total produced 
from the 23,450 ewt. of stuff taken out of the vacuum pans to 
16,486 ewt. of dry sugar, showing a remainder of 6,964 cwt. of 
treacle which was not worth the cost of shipment, aud was generally 
thrown away. 

On this estate the quantities of different qualities were as fol- 
low: — 


Cwt. 

Fine qualities, No. 19 to 16, Dutch standard .. oe 8,017 
Middiing ditto, No, 15 to 12, ditto o. . - 5,567 
Louw ditto, No. ll to 9 ditto ee ee eo 2,002 
Total ee oe 16,486 
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Sugars obtained by boiling over and over again the syrups are so 
small in the crystals that any attempt to wash them white by the 
claying process results in dissolving them to a vastly greater ex- 
tent than is the case when the large crystals obtained from the first 
boilings are subjected to this process, Small crystals, like pounded 
sugar, will dissvive instantly, while large crystals will stand stirring 
about in water fur some time, 

Low sorts of sugar will always be produced, because the very same 
improvements in machinery, &., which we make to better the quality 
help us also to make sugar out of low syrups, which necessarily give 
us low qualities of sug limprovements tell at both ends of the 
scale; they enable us to go higher and descend lower, In ascend- 
ing we make finer sugar, and in descending we make less treacle 
and more sugar, but necessarily of low quality 

I tried a year or two ago an experiment on a lot of very low 
sugars, ‘The quantity was over 500 tons, and I could, by the use of 
the centrifugal machines and an abundant application of water, 
whiten the sugar to almost any degree, but on careful noting the 
loss of quantity as the quality was improved I found that the best 
result in money was invariably obtained by carrying the improve- 
ment only to that point which rendered the sugar able to remain 
without much loss from drainage in the basket packages. ‘The 
sugars comprising in this experiment were from many different 
plautations and of very various qualities, but the results were always 
as I have stated. 








Sream Traction Exoines.—Since the introduction of steam trac- 
tion engines into the county of Kent their use has become 
exceedingly general for farming and other purposes, and there are, 
at the present time, upwards of one hundred of those engines 
employed in that district of England alone, while their number is 
constantly on the incresse. A short time since Sir George Grey, 
acting op au exparte statement forwarded to him, was induced to 
restrict the pursage of locomotive engines through the parish of 
Kastry, Which is on the priucipal road in Keut, to a most incon- 


| venient period of the night, thereby virtually putting a stop to the 


use of traction engines in that district of the county. So strong 
was the feeling of the landowners, farmers, and others against 
the restriction that, in no Jess than forty-four parishes forming 
the Wingham division, vestry meetings have been held, at each 
of which resolutions were unanimously adopted to memorialise the 
Secretary of State to rescind the obnoxious order, On receipt of 
the memorials from the parishes stated Sir George Grey placed 
himself ia communication with the magistrates of the Wiugham 
division, asking the opinion of the justices ou the memorials pre- 
sented, <A special meeting of the magistrates was accordingly held 
on ‘Thursday Jast, at which it was resolved that the justices concur 
nu the prayer of the mcmorialists, as they did not consider the in- 
convenience or danger arising from the use of steam traction engiues 
suflicient to require any probibition as to their use. 








i 
} 
it 
i 
t 
kj 


POPS eR NE TPT a 


eee: 


> 


i 
i 
ti 







234 





McCORMICK’S REA 





Tue first part of this invention, by Cyrus H. McCormick, of 
Chicago, refers to that class of reaping machines in which a rake is 
made to move over and remove the cut crop from off the platform 
hy the motion of the machine itself, and consists in raising the side 
of the platform from which the crop is swept off above the plane 
thereof; the rise commences at or about the point where the rake | 
begins to rise on leaving the platform, and should be graduated to | 
correspond with the curve described by the rake in rising. By this | 
arrangement the heads of corn, as they pass over the platform, are 
raised, and are kept from contact with the stubble until the sheaf is | 
sufficiently turned and thrown round, while the rake retains its hold | 
longer in order to deliver it properly. 

Vig. Lis a sectional elevation, and Fig. 2 isa plan of so much of 
a reaping machine as is necessary to explain the present improve- 
ments; Fig. 3 is a section of the line a, b, of Fig. 2. A is the plat- 
form of the machine, raised or curved upwards towards the side, from 
which the crop is delivered in the sectional elevation ; Fig. 3, by 
curved metal plates or boards B; D, D', D2, represent the position 
occupied by the lower end of the rake at different points of its stroke 
on commencing to rise from the platform; E is a metal rod bolted 
to the upper edge of the rim F of the platform; it is shaped from z 
to x, with a rise corresponding to that on the platform, in order that 
the extension C, on the rake head, may retain its hold on the corn, 
and throw the heads further round, in order to the corn being de- 
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are grooved where the raised surface is required, and sun 
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tained. Armour-plates of immense thickness are now being made 
at Messrs. Brown and Co.’s works at Sheffield for the Belgian 
Government, to be used in the construction of some additional iron 
defences at Antwerp. France, it is said, intends similar 
works on all the more important points of Cherbourg’s sea 
defences, and now Russia has ordered the materials for an 
iron fort at Cronstadt. The enormous advantages which 
irou possesses Over stone, not alone ia its utter impregnability, but. 
in allowing the guns the widest range, while limiting the opening 
of the embrasure to little more than the width of the muzzle of the 
ordnance, has long been seen, and the general adoption of iron for 
laud defences has only been checked by the difficulties of manufac- 
turing such enormous masses sound throughout. But, with the 
experience gained in the manufacture of our armour plates, the 
great foundries throughout the kingdom are improving every day, 
and contracts are now eagerly sought for which, four years ago, 
every firm would have refused, as requiring manufacturing impossi- 
bilities. The bars rolled at these works ou Saturday, however, were 
an advance again upon what has been hitherto done, and the result 
was looked forward to with some doubt, for each bar, when de- 
livered, was to weigh six tons, to be ]5in. square, to be tongued and 
grooved in the rolling, and to be perfect iu its soundness through- 
out. The furnaces were opened at three o'clock, and the 
immense mass of metal was drawn forth on to an iron 





livered in its proper position. 


Aud, secondly, the invention refers to reaping machines generally, | its intense whiteness, aud 


and consists in connecting to the inside of the frame to which the 


pole is connected, appliances for the purpose of directing inwards | was insupportable. 


towards the cutting apparatus of the machine, and upon the plat- 


truck, heated to a brilliancy that was almost blinding in 
iustantly changing the tempera- 
| ture of the vast factory to a scorching sulphurous heat that 
Directly it was out workmen, shielding their 
faces as they best could, swept the impurities from its surface with 


form, those ears which happen to lean outwards the wheel and | long brooms soaked in water, but which nevertheless lit like tow 


frame; these appliances consist of a board or plate extending for- 
ward from the cutting apparatus, the rear part of which board is 
placed above the cutting apparatus, and is nearly horizontal, while 
the forepart is inclined downward so as to come near to the ground. 
A vertical board or plate tills up the space between tbe first-named 
hoard and the inner frame of the macbine. e¢ is tho horizontal 
board, formed by prefereuce in two parts, the fore end d of which 
is inclined downwards as shown in Fig. 1; e is a vertical board for 
keeping the crop from the frame of the machme, while another ver- 
tical board fills up the space f In order to raise or lower the fore 
end d, it is connected by a bracket g to the inner frame. This bracket 
carries a bolt, which passes through the pole 4, and the rear end 
of the pole is received in a quadrant-shaped block i, adjustable on 
the frame & of the machine by means of the slot / and bolt m, thus, 
by the raising or lowering of the rear end of the pole, the fore end d 
ts brought nearer to or further fromthe ground. The bracket g may 
also be raised or lowered on the frame 4, by shifting the bolt. by 


which it is connected to the frame into one of two additional bolt | 


holes, provided for that purpose to suit the requirements of the crop 
and the state of the surface of the ground. 





RUSSIAN ARMOUR PLATES. 
Ow Saturday afternoon the first of a series of enormous iron bars, 
ordered to be rolled by the Millwall Iron Compa y for the Russian 
‘ioverament, for the construction of a powerful iron fort at Cron- 


stadt, was rolled most successfully in the jresence of a large 


nomber of visitors. Itis now some yeare sii ce efforts have been 
made to induce our own and various Goverpmen's t+»: © the 
adoption of iron instead of granite in imporiaut land forts; but it 
isculy recently, and since the construction of the irov-clads have 
proved the value of the system, that the prop: sal has been enter- 





the instant they came in contact with the iron, which was sparkling 

like agigantic firework. It was then let down the incline to where 

the rollers, turned by one of the largest fly-wheels in the kingdom— 

more than 100 tons weight and nearly 40ft. in diameter—was wait- 

ing to crush the mass into its required form This was the critical 

moment; for an instant or two the rollers failed to grip it, but at 

last they caught it, and the whole machinery moved slower, as amid 
| loud cheers from the workmen they began to wind it in. As it was 
| slowly crushed through, the refuse melted iron was squirted out in 

all directions, and as the mass emerged from the rollers on the cther 
| side it lit upeverything witha bright, lambent flame, said to be caused 
by the pressure to which the bar was subjected. This was only the 
| first roll, but it had to be passed through three times to reduce it to 
its proper thickness. It was not, however, as in the case of ordi- 
nary armour-plates, a mere question of reduction, as these bars 
| have to be rolled, tongued, and grooved to fit into each other. 
' Thus in the rolling they have to evercome all the peculiar diffi- 
culties of their construction almost in two operations, which must 
be done while the metal is in a half melted state, or the whole is 
spoilt. The bars, as we have said, are fifteen inches square, but 
each of these presents a most difficult section. In the first place, 
the lower part of the bar has a projecting rib, and in the upper 
| part is a groove, corresponding in size with the rib ou the 
| lower half, so that the projection of one bar may fit into 
' the groove of the one beneath, thus making a solid dovetailed 
wall of iron. Beyoud these, also, is a rib at the back of the 
bar, formed to dovetail again into projecting masses of iron in 
the rear supports of the fort, and in the process of roiling all these 
departures from a plane and smooth surface have to be formed, and 
| tw be formed with so much accuracy that each part fits into the 
other without the necessity of any machine planing of surfaces. To 
give to the mass of metal the required sectiuu the rollers of the mill 
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duce the projecting ribs. Ittook three rolls on Saturday Jide 
was finished, and at the completion of each the workmen, who 
seemed intensely interested in the success of the experiment, cheered 
loudly. The last operation was effected by lifting the bar into a bed 
so to speak, made between two masses of iron, and then passing 
over it an enormous iron roller, which removed the curved form 
the bar bad received in passing between the rollers. Now that 


| the success of the first bar has been achieved, the rolling of the 


others will go on every day until the whole order is completed 
When the fort is erected in Russia it is intended to test its powers 
of resistance with a gun throwing a shot of a thousand pounds 
weight, which is in a short time to be cast in Prussia for the Impe- 
rial Government. In the calibre of its ordnance Russia seems 
making a great effort to keep ahead of the rest of Europe, and is 


| most liberal in its orders for the largest guns in any country which 


will undertake to nanufacturefor it. Butin the calibre of its ordnance 
Europe is now, as it ever has been, far behind America. At Pitts- 
burgh, in Penusylvania, a 50-ton gun has just been successfully cast 
for the United States’Government. This monster piece of ordnance 
which is stated to be perfect in its casting, is to throw a solid 20-in. 
shot weighing 1,600 lb. 

After the rolling of the barson Saturday the visitors were conducted 
over the whole of the extensive smitheries, machine-shops, and 
shipbuilding departments of the company’s works. The Northumber- 
land, iron-clad frigate, the fine model of which formed so prominent 
a feature in the late Exhibition, attracted considerable attention, and 
especially her enormous sternpost—one forging of more than sixty 
tons weight. An iron-clad cupola ram, in course of construction for 
the Italian Government, was noticed on account of the intense 
ugliness of its outline and the formidable offensive qualities of its 
projecting beak. ‘The immense iron columns for the new Black- 
friars Bridge, and the cylinders used by the engineers of the London, 
Chatham, and Dover Railway in building up the piers of the bridge, 
were also shown to the visitors. Some of the iron plates rolled at 
the Millwall Works, classed A 1, and which have been fired at in 
some of the experiments, showed, by the deep indentations on their 
surface how perfect had been their manufacture and how great their 
powers of resistance. 


Frexcu Armour Prates.— Further trials of French armour 
plates, made by Messrs. Petin, Gaudet, and Oo., of the Rive de Gier, 
have taken place, since our Jast, at Portsmouth, aud ip each case 
their 4}in. plates have earned the distinction A 1, to which ouly the 
best Gin. plates of home manufacture have yet attained. The plates 
were tried in the usual manner, with a 48 lb. shot, fired with 16 lb. 
of powder, at a range of 200 yards. The results have caused much 
comment in naval circles as well as amovg our iron masters. 


Supmarine TevegrarpHy.—The Earl of Caithness, one of the 
directors of the Electric and International Telegraph Company, 
has just made a cruise in the company’s steamer Monarch, off the 
east coast, from which cables have been laid to tie Continent. 
Captain Blacklock, the company’s submarine engineer, went out 
earlier in the month, for the purpose of repairing the cable from 
Lowestoft to Amsterdam, and the repairs were effected in three 
days, although the weather was rather rough. ‘The fault was 
found in thirty to thirty-five fathoms water, and at a distance of 
about thirty-five miles from the shore. Mr. C. F. Varley, the 
company’s electrician, assisted in the superintendence of the repairs. 
When the Monarch put to sea, with the Earl of Caithness on board, 
she picked up some buoys which had been left out, aud also took 
up a portion of the original cable laid by the Electric and Inter- 
national Company to the Hague, in 1853. Although this cable had 
been submerged eleven years, the parts recovered were found in 
excellent condition. ‘The line just repaired has been described as 
the Lowestoft and Amsterdam cable; but, strictly speaking, it 
should be called the Lowestoft and Zandvoost liue, as it touches 
the Dutch coast three or four miles from the Hague. The company 
has also another cable, from Dernwich to Zandvoost. Tach of these 
cables contains four wires, but the business developed with the con- 
tinent has become so considerable that it is not improbable that a 
third line will be laid. 

American Navat Steamers.—-Owing to the imperfections in the 
boilers and machinery of many of the United States’ naval vessels, 
the Secretary of the Federal Navy has addressed a circular to all 
government inspectors, in which particular attention is called to the 
following points :—“ Ist. That the boiler plate is of the first quality, 
highly malleable, ductile, and tough, capable of being tightly com- 
pressed by the rivets, and of being caulked in a durable manner. 
It is impossible to make a tight boiler of inferior iron. The rivets 
should be of the best quality of iron that it is possible to make, and 
thoroughly worked. The double-rivetted seams are to be made 
true and fair, and caulked on both sides. There are but few 


places where this cannot be done, whereas it is believed 
there are many cases where it is not done. The rivets 
It should 


are to be.staggered, and not placed too far apart. ! 
be remembered that the principal object of double-rivetting in 
rectangular boilers is tightness, not strength. Neither acids nor 
‘quakers’ to be allowed in making the seams. 2nd. The tube 
plates are to be drilled, not punched, and to the precise diameter of 
the tube, so that the latter fits the hole absolutely tight before being 
expanded. Immense loss has been inflicted on the department by 
some contractors making the tube holes from one thirty-second to 
two thirty-seconds of au inch too large, in order to secure a cheap 
and easy fit of the tube; and the latter, being of too poor material to 
endure the expansion required to fill a hole so much too large, splits 
at the ends, and leaks ever afterwards. ‘Chis leakage, even at only 
a few joints, with iron vertical water tubes, soon destroys all the 
tubes in the box; the lye formed by the water with the coal ashes 
and soot on the lower tube plate spreading over the entire bottom 
of the box and rapidly corroding out the lower part of every tube in 
it. You will be vigilant to see that the diameters of the tube boles 
are accurate. Nothing is so destructive to a boiler as leaks, and no 
pains or cost should be spared to prevent them. The socket bolts 
of the water bottoms should all have heads on the inside, and on 
the outside large washers and nuts. 3rd. As the boilers are intended 
for carrying high steam, aud are braced for the same, you will be 
particular to secure in the crow-feet, half moons, jvints, augle, and 
T'-irons, pins, &c., and in the rivetting by which the braces are 
attached to the boiler shell, the same strength which the specifications 
require in the braces. It is obviously useless to make a boiler for 
high steam and attach its heavy bracing to the shell by a system of 
rivetting with strength inferior to that of the braces. 4th. The 
quality of the iron for the cylinder and its valve should receive your 
most anxious scrutiny It should be of the best scrap, carefully 
selected, tough with a'fine compact grain, and so hard that the tool 
can barely work it. The cylinder and its valve must be cast at 
different times and of different metals. Witb steam of high pressure 
and superheated, the greatest care is required in securing the proper 
quality of metal and workmanship for horizontal cylinders with 
slide valves. The boring of the cylinder and the facing of the 
valve and its seat should be perfect. Sth. The main and crank 
pin journals must be turned perfectly true from end to end, “ 
highly polished. They must also be mathematically in line auc 

without a flaw. 6th. The brasses for these journals must be of 
the composition required in the specitications, and you = 
personally be present and see the metals weighed out in the ed 
proportions, mixed and poured. ‘They are to be first bored an 

channeled, and then scraped to their journals. They are to have 
sufficient end play to allow for expansion when heated. They are 
to be closely examined, and, if not of uniforin texture, Te H 
You will personally see to the securing of the thrust pllen-tee 
and to the quality and workmanship of its brasses. You wl 

personally superintend the ‘lining’ of the engine. You will ved 
particular attention to the tightness of the joints, especially of = 
vacuum joints, and to the packing of the engiue. — Phe liguum 
vite in the pump packings and in the stera bushing 


jected. 


3 is to be 





thoroughly soaked before being bored to the required diameter.’ 
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TO CORRESPONDENTS. 


Notice.—A SprciaL Epition of THE ENGINEER is 
published for ForeiGN CrirRcuLATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each, 

M. J.—354 lb. is the proper pressure. | 

J. M. 8.—Captain Coles’ shield patent is dated March 3°, 185). | 

J. 8. (Broxburn). — We do not perceive whut is to keep the water in the casing. 

4 ReavER.—The embankment would, of course, fail at the bottom y’ of 

Zz uniform character and section, 

Z. C.—Your plan appears to be good, mechanically, Lut we cannot say what 
chance you would have of profitably introducing it. 

A. axp P,—Bvidence re the Stockton and Darlington Rui'way has probably 
been taken before Pariiamentary committees every year for the last thirty- 
jive years. Many of the blue books can doubtless yet Le had. 

S.J. I.—The eagine referred to by T. L. L. was one of & numerous class 
cunning in the Western States of America. The indicator is seldam sen 

The fuel was sawdust and trimmings From the will logs. 
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WASTE MATERIAL. 
(To the Editor of The Eugineer.) 

Sir,—I have heaps of old india-rubber buffer springs ; can any of your 
correspondents inform me whether they can be meited and re-cast in 
moulds % 3 J. M. 

Bridgwater, April 12th, 1864. 


SHIPBUILDING. 
(To the Editor of The Exnyineer.) 

$in,—In THE ENGINEER of April Sth one of your correspondents proposes 
tocase iron war ships with wood, in lieu of iron armvur plates. Now, 
instead of covering the whole side of the ship with timbers 2ft. square, ft 
think that if the perpendicular timbers were vit. wide X lft. thick, and 
placed edgeways up, 2ft. apart, and longitudinal timbers of the same 
dimensions to run fore and aft the whole lensth of the ship at 2it, apart 
from each other, and the 2ft. square cells so formed to be filled up with 
clay, soil, or sand, the whole to be covered with Gin. or Sin, planking, we 
would then have a casing quite as effective as if the whole were covered 
with timber, and a saving of at least 50 per cent. of timber. 


Newcastle, April Sth, 1864. M. Jackson. 





TYRE ROLLING MACHINES. 
(To the Editor of The Eagineer.) 

Sin,—I have seen ia your publication of the llth ult. sketches, and 
description of improvements in tyre rolling machines, by Mr. P. K. Jackson, 
ot Salford, which are very similar to those embodied in a machine we have 
in operation here, made by Messrs, Collier and Co, of Saiford. 

I beg to inclose you a tracing of the part of our machine for comparison, 
and append a description. 

You will see by this description and the inclosed tracing that most of the 
inventions of Mr. Jackson, in connec.ion with this machine, have been 
forestalled. Tuos. W. PLum. 

Northfield Iron and Steel Works, Rotherham, 30th March, 1864. 

[We think it will answer the purpose of our correspondent’s uote to insert it 

without the large drawing and description which accompanied t.—Ev E.)} 





CORNISH PUMPING ENGINES. 
(To the Editor of Uhe Engineer.) 

Sin,—Allow me, through the medium of your widely circulating paper, 
to correct a statement made by Mr. A. Fraser in his paper ou ** The Use of 
the Cornish Pumping Engine,” read April 4th, before the Society of Engi- 
neers, and reported in yours of the 8th. 

Mr. A. Fraser stated in his paper that the engines made for the drainage 
of the Haarlem Lake, in Holland, were made by the Messrs. Harvey, of 
Hayle Foundry, Cornwall. I beg most respectfully to inform Mr. Fraser 
that the Perran Foundry Company completed and fixed one of the three 
engines themselves, and did not simply assist, as he stated, 

I may state that the first engine was made by the two houses jointly ; 
and subsequently each house made and fixed an engine each. 

I happened, at the time these engines were being made, to be an appren- 
tice of the Perran Foundry Company’s, and assisted in their construction of 
the one they had in hand. 

I would by all means allow to Messrs. Harvey all the credit and honour 
that is due them, but at the same time do not heap honours upon them 
which belong to others. A Constant READER, 

Wicker Ironworks, Sheffield, April 12th, 1864. 


MEETINGS NEXT WEEK. 

INSTITUTION OF CiviL ENGINEERS, — Tuesday, April 19th, at 8 p.m., 
“ Deseription of the Santiago and Valparaiso Railway,” by Mr. William 
Lloyd, M.L.C.E. 

SocizTy OF ARTS.-—~Wednesday, 8 p.m., “On the Patent 
Thomas Webster, Esq., F.R.S. 

Society or ExGingers.—Monday evening, April 18th, in the Lower Hall, 
Exeter Hall, Strand, at 7 o’clock, continuation of the discussion on 
Mr. Fraser’? paper on Cornish Engines, 

RoyaL Unitep Seavice Institution, Whitehall-yard.—Friday, April 29, 
lecture at three o'clock, ** he Progressive aud Possible Development of 
Infautry Drills and Manceuvres,” by Major Talbot Harvey. 

Tux ENGrnxkgr can be had, by order, from any newsagent wn town or country 
and at the varwus railway stations; or it can, if preferred, be supplied 
divect from the oflice on the following terms (paid ia advance):— 

Nalf-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

Tuk ENGINEER is registered for transmission abroad. 


Laws,” by 





| time, to know that Watt proposed a multitubular boiler for 








have referred on a former occasion, has opened a large tract 
of historical ground, and albeit that the mere history of a 
wheel, or a boiler, or a blast pipe, is not a matter 
of profound professional or commercial interest, there 
are nevertheless many who will own to a surprise, if 
not to a gratification, at the authenticated aseription of 
nearly all the details of the locomotive engine to other than 
their world-reputed inventors. It is something, at this 


a locomotive engine, that M. Gengembre, a Frenchman, 
patented one with the fire in the tubes in 1821, and that 
Neville described a well contrived and ultogether modern 
boiler on the same principle in 1526. Seguin, too, had 
applied multitubes also to some of Stephenson’s own en- 
gines of the Killingworth type as early as 1828, 
it is a matter of interest moreover to know that, on 
at least one line of railway, water tube boilers 
(and dozens of these had been invented and several 
brought into use prior to 1829) are now preferred for large 
modern express passenger engines. When, too, we bear in 
mind the recent hot contention for the honour of the in- 
vention of the blast pipe, referred by some to Hackworth 
in 1827, by others to Gurney in 1820, and by others yet to 
Stephenson in 1815, it suggests something of the ludicrous 
to learn how it was used by Trevithick, and its properties 
observed and described by so eminent a man of science as 
David Gilbert in 1805, while the zeneral action of jets of 
air or water was investigated by Venturi in 1804, and by 
Dr. Young in 1807. Then too, we have in 1806 the speci- 
fication of Nicholson, known everywhere in his time, and 
who was fully conversant with the action of the exhaust 
steam in 'I'revithick’s locomotive zhimney. It is rather 
amusing to find Nicholson, nearly sizty years ago, describing 
an invention of his, applicable to ocomotives which com- 
pletely anticipated one lately patented by a gentleman 
who, according to Mr. Smiles, “ pobably knows more of 
the history of the locomotive enginethan any man living.” 

It is a relief to learn that neither Trevithick nor Murray 
was ignorant of the existence of u eriain amount of adhe- 
sion between a smooth wheel andi smooth rail. It has 
been the custom for many years tc ridicule Blenkinsop’s 
toothed rail and spur gear. Yet ‘here is evidence that 
more useful work was done upon it than upon any of the 
Newcastle railways of the period and it is something 
that Blenkinsop’s rails, worked byMurray’s engines held 
their own from 1812 until 1831. ‘he engines of that time 
were only required for slow speeds. Having a long stroke, 
reducing gearing, and only 3ft. drivng wheels, and weigh- 
ing but from 6 tons to $ tons, it ousht to be evident now 
that the adhesion was altogether nferior to the tractive 
force with the full pressure of stean on the pistons, With 
50 1b, of steam in the boiler, a presure of 0,000 1b, might 
come upon the pair of S.in. pistonsin starting, and yet it 
was the custom to give the movemeit of 4ft. to the pistons 
while the driving wheels were adrancing ouly Gft. 3in. 
Even yet, with our improved practze, we have cast iron 
dead weight applied in the GreatNorthern express en- 
gines, cylinders applicd to the ‘enders to gain ad- 
hesion, and certain engineers are ow seeking to climb 
Mont Cenis by means of a four sylinder engine with 
wheels gripping a central rail. Indeed, every expe- 
dient is being resorted to to gai) increased adhesion, 
and less than fifteen years ago Blenkinsop’s toothed 
rail was actually put down upon an icline on an American 
line. Originally, of course, it ws never intended for 
passengers, and its adoption, so far fym showing ignorance, 
seems, under all the circumstances, t have displayed sound 
judgment. 

Considering that Trevithick actully made and worked 
a locomotive upon smooth iron barthose of a tramway), 
it is difficult to believe that its peformances could have 
been inferior to those of the Killigworth engines. The 
latter, at their best, drew fifty tos gross luad upon a 
level at the rate of five miles pr hour. The whole 
tractive force required for this fort could not have 
exceeded 500 lb., and the whole restance of the engine, 
weighing 7} tons, would not, at eve 40 1b. per ton, bring 
the whole progressive effort up to mre than 800 Ib., over- 
come at the rate of 440ft. per minu, or less than 11 in- 
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LOCOMOTIVE HISTORY. 

IN the early days of every art it is commonly reckoned 
unworthy of full contemporary record. Steam locomotion 
has furnished no exception to this truth. No one thought, 
lifty years ago, of writing a book about Cugnot’s, or 
Trevithick’s, or Murray’s, or Hedley’s, or George Stephen- 
son’s locomotive. Just fifty years ago a tramway locomo- 
tive was made in the Forest of Dean, but beyond the bare 
fact itself nothing is known of it. As high speed passenger 
engines became known they at length attracted attention, 
and that among men of taste and liberal pursuits as well 
us among engineers and capitalists. The Booths, Lardners, 
Heberts, and other writers of kindred sympathies soon 
popularised the locomotive engine, and more lately at 
least one author has sought to immortalise one of the 
early locomotive engineers, George Stephenson, a remark- 
able man, but hardly an inventor, a5 so many of his 
admirers firmly believe him to have been. ‘The accepted 
history of the locomotive has come down to us through a 
medium of insufficient information, if not undue partisan- 
ship, andin the oversight of early, though scanty, records, 
We appear to have cherished many errors which time and 
more thorough research are likely to correct. Mr. Col- 
burn’s new work on the Locomotive Engine,* to which we 
_ * Locomotive Engineering and the Mechanism of Railways. By 
ree Colburn, William Collins, London, Glasgow, aud Edin- 
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dicated horse-power. In ordinary ork 7 indicated horse 
power would bea fair allowance. et, according to Mr. 
Wood, che Killingworth engines, ew in their best form, 
| required 293 lb. of coal and 16 cubicect of water per hour, 
corresponding to from 30 lb. to 40 ltof coal per indicated 
horse-power per hour! the evapo.tion of water being 
321b, per pound of coal. 

“Lhe history of the early locomotes of the Liverpool 
and Manchester Railway was a raarkable one. They 
were mostly supplied at a cos of £775 to L800 
each, yet within two years from ie time they com- 
menced work the average repairs»f the whole loco- 
motive stock cost from 104d. to 13d.ser train mile! ‘The 
cost of repairing the twenty serviable engines of the 
line for 1833 was exactly equal to thcost of twenty new 
engines at £778 each, which was thc the average price! 
The success of the Liverpool and Michester engines was 
only comparative, and it is doubtful hether the profits of 
the Company would have been less tln they were had the 
line been worked as Messrs. Rastrick 1d Walker had pro- 
posed, with fixed engines and ropes gng at 10 miles per 
hour. Locomotive repairs alone then ct yearly a sum equal 
to 2 per cent. upon the whole share catal of the company. 
Of eight engines supplied from Newstle in 1830 all were 
condemned by i833, and nearly fortyngines were broken 
up within a very few years after thecame upon the line. 
Those who brought the standard of lomotive working to 
something like economy, did so notbyttuition or resplen- 
dent genius, but as a result of a stern dd at times somewhat 
| discouraging experience. That the erines could be driven 
| fast, and with moderate loads, was othing remarkable. 
A good railway having been provid, almost the same 
boilers that, on the colliery lines, he supplied steam for 
drawing 50 tons at 5 miles an hot would, if shorter 
cylinders and larger wheels were proied, draw 25 tons at 
| 15 to 20 miles an hour. The most markable engine of 











her time was the Novelty, which werwell at 30 miles an 
hour, and is said to have been run, one occasion, 4 miles | 








235 . 


in 3 min. 56 sec. The Sanspareil, too, was a powerful 
engine of her class, and did good service long after 
the Rainhill contest, and long after her rivals had ceased 
to work. That the Sanspareil and Novelty broke down in 
the course of trial proved nothing against the principle 
upon which they were constructed, inasmuch, as Mr. Wood 
candidly admitted, their failure arose from causes to which 
all engines are subject. 

The history of variable expansive gear will prove in- 
teresting. It is uncertain when lap was first applied to 
the slide valve with a view to expansive working. Yet 
it is nevertheless certain that lap was often given to steam 
engine valves long bdefore even 1830. In the French 
patents are many drawings of very early engines, in 
which the valves were moved by cams, and which had a 
lap at-each end equal to the width of the steam ports. It 
is true that the cams were made to move the valves quickly, 
but even then some time was necessarily occupied in the 
traverse of the valve through the sum of the lap at both 
ends, and during this time the steam already in the cylinder 
must have been expanding. All the patents referred to 
dwell upon the importance of expansive working, and 
propose, variously, to cut off the steam at one-third, 
one-half or two-thirds of the stroke. Indeed, M, Hal- 
lette, of Arras, one of the earliest and ablest of the 
French mechanical engireers, constructed several steam- 
boats for the Garonne, in 1828, and in his patent of that 
date he illustrates and describes the means which he em- 
ployed to vary the point of cutting off the steam, while the 
boat was under way, at either one-third, one-half, two- 
thirds, or three-fourths of the stroke. This was effected 
by gear connected with an expansion valve sliding upon 
a face on a plate just back of the main valve. In 
1832 the late Mr. Richard Roberts patented a variable 
expansion gear, in which the throw of a separate expan- 
sion valve (sliding in a case at the back of the main valve) 
was varied by the now universally used block adjustable at 
will upon a curved lever. When John Gray took up the 
subject of valve reform in 1837, and after bringing out his 
“ horse-leg” expansive gear, as it was calied, it was 
still questioned, as it now is in America, if there was 
any virtue in expansion, and all the gain that was 
discovered was attributed by Mr. Woods to an 
earlier exhaust of the steam. In an old volume of the 
«lmerican Railroad Journal for 1832 (p. 673), the editor 
gives some account of an engine, at that time just con- 
structed in New York, which he had seen run across the yard 
of the maker’s factory, a distance of 50ft., and that eight such 
runs were made in 63 seconds, including stops. The re- 
versing motion must, of course, have been very effective. 
A tolerably complete account of this engine from another 
source states that it had the link motion, and so circum- 
stantial is the account that the distance between the 
eccentric rod joints, 9in., and the lap of the valves, :in., is 
given, Truly, the history of the locomotive will repay 
further research, 


STEAM MOVED VALVES. 
For mony of the direct applications of steam, as in 
forging, pile driving, pumping feed water, &c., the ordinary 
elaborate arrangement of guides, cross-head, connecting- 
rod, crank, shaft, plummer blocks and fly wheel, is found to 
be quite unnecessary, otherwise than as providing the 
usual and convenient eccentric motion for working the 
valves. For years, indeed, it has been a pons asinorum 
with a certain class of inventors to secure a good movement 
of the steam valves of engines in which no rotary motion 
is produced, Not but that this was long ago accomplished 
in engines in which large masses of matter were put in 
motion, and the momentum of which had to be extinguished 
before a change could be made in the direction of the stroke. 
It was to one of this class of engines that the traditional 
Humphrey Potter fitted his “scoggan” and thus, at a 
stroke, liberated himself from the drudgery of workin 
engine valves by hand. ‘the Cornish engines, too, with 
their wonderful complication of plug frames, cataracts, 
handles, and double beat valves, get on well without any 
of the usual contrivances in the way of valve gear. In 
these engines, however, there is no difficulty in reversing 
the valves at each stroke. The great momentum of the 
vast masses in motion—often more than one hundred tons, 
is such that, even at the slowest rates of movement, the 
piston or the parts moving directly with it will force open 
the valves completely before the cause producing the 
change is overcome by the steam on the following stroke. 
In steam hammers and pile driving engines the valves 
may perhaps be struck open with the same certainty as in 
Cornish engines, and for the same reason. But in steam 
hammers and pile drivers, especially when worked at high 
speeds, it is desirable to avoid anything like a blow in 
changing the strokes. In reciprocating pumps, moreover, 
where a constant resistance 1s opposed to the piston 
throughout its whole stroke, there is no surplus force left 
to set open the valve, the least movement of which, by 
shutting off the steam on one side of the piston, may 
leave it without the power of reaching the point where 
steam can be admitted to the opposite side. In such cases 
the valves must be made with very little or no lap, and the 
consequence is that, where the movement of the valve is 
but very short, a great deal of steam leaks directly» 
through from the steam space to the exhaust port. And in 
many cases the pump stops stock still at the end of one 
stroke or the other. Mr. Penn once employed a very simple 
donkey pump in connection with his marine engines, but he 
has found himself compelled to resort to the well-known 
arrangement of slotted cross-heads with crank and fly 
wheel, as in Messrs. Carrett, Marshall, and Co.’s steam 
pumps. Some of the steam fire engines lately brought out, 
and in which the usual connecting rod and fly-wheel has 
been dispensed with, exhibit singular efforts of ingenuity 
in the way of valve gear. ‘lhe Americans have given un- 
usual attention to steam pumps in which no rotary motion 
is employed, and among them Mr. Worthington is a veteran 
in this branch of construction. His pump was patented 
here, in the name of some patent agent, February 12th, 
1849 (No. 12473, old law), and in the States, at least, many 
hundreds, if not thousands, of such pumps have been made, 
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A steam cylinder and a double-acting pump are bolted 
down to the same base plate. The piston-rod, passing 
through stuffing boxes in the steam cylinder and pump, 
is common to both. Anarm fixed to and moving with the 
piston rod strikes a stop upon the valve spindle. But as 
this elementary mode of action is very uncertain in pump- 
ing engines, the load is suddenly taken offthe pump piston 
near the end of each stroke, and thus the piston takes a 
sudden jump sufficient to change the admission of steam. 
Even this expedient does not always answer, and some- 
times the whole affair comes to a dead stop just when it 
is believed to be doing very well. Mr. Worthington has 
since brought out a combination of two steam pumps 
cast together side by side, and each of which works 
the steam valve of its fellow. Here, in order 
to avoid the fly-wheel, two complete steam engines are 


necessary in order that either may do its work. ‘The em- | 


ployment of one engine to work the valve of another is, of 
course, an old idea. Mr. Melling adopted it on the Liver- 
pool and Manchester Railway, and there is a patent for it 
also, No. 7439 old law, in the name of Jonathan Dickson. 
The late Mr. Kichard Roberts had, indeed, employed the 
same arrangement in his first locomotives madein 1834. Wor- 


thington’s new pump has been patented here (J. A. Knight, | have cited are for steam moved valves per se. 
g pumy P y] 


No. 2422,1862), notwithstanding that it had been previously 
described in Holley’s “ Railway Practice,” published here 
in February, 1862. Its action is certain, and no fault can 
be found with it except on the score of complication. As | 
neither piston is under the control of the valve worked by 
that piston, it is necessary therefore to cushion each piston 
at the end of each stroke. This is effected by having 
separate exhaust and steam ports at each end of each 
cylinder, there being in all ten ports in the casting for the 
double cylinder. ‘The exhaust ports enter the cylinders at 
some little distance from their ends, so that, after the 
pistons have passed over the inner ends of the exhaust 
ports, the piston will compress the waste steam left in 
the cylinder, unless the induction port be already open. 
This arrangement effectualiy prevents shock. The same 
object is attained by precisely the same means in M. Som- 
melier’s perforators, employed at the Mont Cenis tunnel, 
and patented here by J. H. Johnson (No. 50, 1859). We 
may add that Messrs. Easton, Amos, and Sons make the | 
duplex pump, and that it was employed by them in their | 
steam fire engine originally called the Annihilator, and 
afterwards named the Sabrina. | 

There is a disposition in the case of the classes of engines | 
already referred to, to employ valves which are moved | 
directly by the pressure of steam. Within the last few | 
years a number of patents, ne arly all of which have been 
anticipated by former inventions, have been obtained for 
valves moved by the direct pressure of steam, exerted 
generally through a piston in a small supplementary 
cylinder. In some cases the main piston or piston rod is 
made to open a small valve which admits steam to this 
supplementary cylinder,and thus moves the principal valve. 
The action here is certain, for until the main valve be 
moved the piston must necessarily keep on its course ; and 
it cannot fail, therefore, even at the slowest speed, to open 
the small or supplementary valve, and as soon as this is 
opened the main valve must, if the pressure in the supple- 
mentary cylinder be sufficient, immediately move to the op- 
posite end of its stroke. In other cases the piston of a steam 
moved valve is worked by steam admitted directly from 
the principal cylinder of the engine, small ports, properly 
placed with reference to the terminations of the stroke, 
being opened by the piston itself. 





Steam moved valves are very old, when considered as a 
mechanical expedient. We cannot say when they were 
first used, but James Nasmyth described several varieties 
of them in two patents dated respectively July 24th, 1543 
(No. 9850), and February 23rd, 1848 (No, 12074). In_ his 


page 126). For further instances, which may yet prove of 
service to come of our readers, the American patent office 
reports mey be consulted as follows :—For 1897, Wheeler, 
vol. 2, p. 35, and vol. 3, p. 298 ; Ruberts, vol. 2, p. 39, and 
vol. 3, p. 301. For 1858, Wheeler, vol. 2, p. 16, and vol. 3, 
p- 276; Perkins, vol. 2, p. 15, and vol. 3, p. 277. For 
1859, Shepherd, vol. 2, p. 364, and vol. 3, p. 252; Clayton, 
vol. 2, p. 297, and vol. 3, p. 166; Knowles, vol, 2, p. 149, 
and vol. 3, p. 5; Luis, vol. 2, p. 708, and vol. 3, p. G68, 
, Turning now to our own patents, Mr. Newton describes a 
pumping engine with steam moved valves, August 17, 
1857, the identical details of which were repatented 
by Camp in February, 1862, Some novel modifications 
of steam moved valves are described in two specitica- 
tions, No. 2145, 1862, and No. 2588 for 18638 (the latter not 
_yet published.) Very lately a Mr. Neill, of St. Helen’s, 
has patented the steam moved valve de novo, but we |; 
cannot think that the right to the use of steam, as 
ithe direct moving agent of slide and other valves, will be 
| questioned after a reference to the precedents already 
| quoted. There are valid patents in force, no doubt, for 
| improvements of details in connection with such valves, 





| but, with two or three exceptions, the many patents we 
As the use 
of these valves appears likely to become extensive, the 
particulars we have given will not be altogether without 
value. 


LETTERS TO) THE EDITOR. 





(We do not hold ourselves -esponsible for the opinions of our | 


Corrspondents-) 





ELONGATED PROJECTILES. 

Sirn—In a letter I wrote to THe Enctnesr, on the 17th 
of last March, suggesting a new method of giving rotation to 
elongated projectiles, 1 suid— The projectile to fit towards each 
end, to the bore of the gun, but not into the grooves, the middle 
part of it being of rather les diameter, and having cast on it a 
number of fine grooves, eithe parallel to its axis, or having a twist 
in a direction opposite to the ,wist of the gun.” 
ever, that the grooves on theprojectile might, with advantage, have 
a twist in the same direction as the grooves of the gun, but less 
rapid. 

Rotation is produced, as vefore, by the gas rushing up the 
grooves of the gun, and presing against the fluted surface of the 
projectile, being assisted by tie rotation that would be obtained by 


| the friction caused by the proectile passing over the spiral Jands of 


the gun. 

The rotation thus communiated to the projectile while within the 
gun would be further increasd by the resistance of the atmosphere 
during its flight. 

The grooved part of the ppjectile to be in section like a ratchet 
wheel, the depth of the groove being dependent upon their number ; 
the greater the number of ;rooves the less their depth, and vice 
rersa, 

The grooved part of the >rojectile to be of only so much less 
diameter than the plain cyladrical part as would be sufficient to 
prevent its contact with the bre of the gun. 

Joun Warp Gian estrone. 

April 15th, 1864. 


TRACTON ENGINES. 


number of atrial of two tractia engines, by which itappears that both 
engines are the same weigt, and both exerted about the same 
power; but there is nothing aid about the consumption of fuel and 
water. ‘There have been bu few particulars published respecting 
the economy of fuel in tracion engines, and yet there must be 
many who have these particlars, and there are many more who 
would be glad to see them imhe pages of your journal. 

Oue of Boydell’s engines ved a gallon of water to move ‘78 ton 
one mile at three miles per bur; Gurney’s steam carriage with the 
same quantity of water movd -7 ton, one mile at seven miles per 
hour; Rickett’s steam carriae, *4] ton, one mile at ten miles per 
hour; Hancock's steam carrize, -45 ton, one mile at ten miles per 
hour. ‘hese are but rough verages, but they show that a gallon 
of water goes no further inour modern road locomotives than it 
did thirty years ago. It is t be hoped that there is some improve- 
ment in the consumption>f fuel. Would not the sysiem of 





last mentioned patent the application of steam moved 
valves to steam hammers was particularly shown, and | 
means were provided whereby, after the main piston had 
risen to any desired part of the stroke, it uncovered a| 


passage admitting live steam to the supplementary cylinder | 


periodical trials benefit tractia engines, and promote improvement, 
as in the case of the portablegricultural engine ? 


April 12th, 1864. MR. 0. A. i. 


Tue “ Ramway News.”—*e understand that Mr. Samuel Smiles 


4 ve - y oe a 9 ¢ > + : sforre s 
of the valve. In Nasmy th’s patent just referre d to (not | has sold the ailway News, anthat he has no longer any connection 
the one ander which his steam hammers were constructed), | with it. 


‘he described a rather roundabout method of employing one 
steam moved valve to move another steam moved valve 
which, in turn, controlled the hammer of the piston. This 
was done, however, in order to gain sufficient time for the 
fall of the hammer. One Walther patented a form of 
engine, October 12th, 1843 (No. 9902), in which steam 
moved valves were employed in connection with revolving 
cylinders, An elaborate steam moved valve for a double- 


acting engine was patented by John Fowler, jun., October | 


17th, 1850 (No, 13285), but here, we believe, there was one 
motion which required the aid of an eccentric to effect it. 
W. E. Newton patented a pumping engine May 19th, 1853 
(No. 1239), having steam moved valves not cnly for the 
steam cylinder, but for the pump barrel also. Mr. 
Worthington, in his water meter patent, Jaruary 16th, 
1856 (No., 122), proposed valvesj which, although 
acted upon by water, were of the same construction 
as many of the steam moved valves now employed. This 
patent’ of Worthington’s, by the way, ante-dates that of 
Mr. Jopling by rather more than a month, the inven- 
tion of the last-named gentleman being identical 
with that of the former. Mr. Joy has two patents for 
steam moved valves, one dated April 3, 1857 (No. 929), the 
other November 1, 1860, (No. 2668). The first patent 
claims the employment of steam for the purpose of directly 
moving the valves of steam engines, a claim which is of 
course untenable, and the second patent, even under the 

osest construction, appears to be anticipated by Nasmyth’s 

atent of 1848. If it were not, indeed, it would be invali- 
vated by an American patent, granted to N. W. Wheeler, 
fully described in the American patent report for 1850, 
(page 586 in the volume of text and page 130 in the 
volume of cuts). The volumes in question were 
received at the Patent Office Library, in South- 
ampton-buildings, October 26th, 1857, at which time, 
therefore, Wheeler’s invention became public property 
in England. In the same volumes Hubbard and Conant’s 


steam moved valves are described (text page 577, and cuts 


| Cuirron Suspension Bring—This structure is now making rapid 
progress. The permanenthains on the south side have been 
completed, and the temporar bridge has been removed from under 
them to the north side. Th first permanent chain on the north 
side was completed on Molay last, and it is expected that the 
whole of the chains will be sished by the end of the mouth, when 
the eonstruction of the 1oaway will be immediately commenced. 
The work of attaching the aspension-rods will be ‘begun simul- 
taneously from each end the bridge, and the girders for the 
roadway copnected therewi as the work proceeds. No definite 
period can be fixed for the ening of the bridge, but, taking into 
consideration the rapid progss already made, it is probable that 
this great work will be copleted aud opened to the public during 
the autumn of the present wr. 


Minirany Ipea oF THE rvs or AN Arcuirect.--On the hoard- 
ing of the new buildings ofhe Foreign Office is a huge placard, 
evidently issued by some ohe officials of the War Office. It is no 
quiz or hidden joke, but a enuine official red-iape document. It 


I think now, how- | 


Sir,—I read with great iterest the account given in your last | 


commences by stating thata few young men of good character are 


wanted to serve iu her Majty’s Royal Engineers.” ‘hen follows 
a list of trades, such as carpeers, bricklayers, blacksmiths, wheelers, 
coopers, &c.; and the ingring publie are informed, that these 


Merropouitan Ramway.--Mr. R H. Burnett, 1 i 
Messrs. Beyer, Peacock, and Co., has received een 
locomotive superintendent of the Metropolitan Railway. . 

Tue Late Mr. Ricnarp Rozerts.—We understand that it is i 
contemplation to hold a meeting at the Society of Arts to rt 
measures with reference to some memorial of the useful services re a 
dered to manufactures and mecbanical science by the lat Mn. 
Roberts. fhe 

Ramway Revenue tuts Year.—The course of British railwa 
revenue this year has been highly satisfactory, the amount acc aired 
in the first quarter of 1864 comparing as follows with the oa : 
ponding period of 1863 :— y ; os 














; ; 1864. 1863. Increasi 
Week ending Jan. 2 .. £540,820 .. £498,400 .. £42 360° 
~ & 9 .. 524,361 .. 483,543 .. 40,818 
od ew +» 490,231 ., 43/564 
= ts -- 488746 .. 56,180 
9%” .? oe 503,835 » 60,081 
8 Feb, 6 .. 499816 3. 53,161 
» » 1 499,290 .. 36,416 
Be e 20 + 496,770 .. 36,487 
BA a 27 oa 504,243 .. 29,326 
ea March 5 .. 525,277 .. 20,499 
me a as 515.266 2. 2 
pe oo ® . ee 502,868 .. 48, 
26 .. «61,625 526,484 75 
99 *” 6 G25 6. 3,48 ee 75,141 
In the first quarter of 1864 the receipts were thus £7,102,378, as 


compared with £6,534.829 in the correspouding three months of 
1863, showing an increase of £367,549, or 8°67 per cent. The 
average extent of railway worked during the quarter was 11,151 
miles, against 10,752 miles in the corresponding period of 1863 
showing an increase of 399 miles, or 3:71 per cent. The recei its 
| thus gained on the mileage during the past quarter to the extent of 
| 4°36 percent. The totals given, it should be observed, do not in- 
clude the receipts on a few minor lines, but they afford a very close 
approximation to the actual state of affairs, and must be regarded as 
highly encouraging. si " 
3LASTING BY Exectricity.—The United States papers describe an 
| 2pparatus for blasting by electricity, adopted on the Philadelphia and 
| Reading Railway, as far back as 1859, in widening the tunnels ou 
that line. The battery is described as consisting of about 25 
| copper cells, Ift. long, by 18in. deep, by lin. wide, open at 
| top and bottom, which were set in a wooden frame, and separated 
| from each other by common window glass. Inside of each cell was 
a plate of zinc, just large enough to allow a slip of grooved wood 
to hold it away from the copper at the ends. Each zine plate was 
connected to the next copper cell, making thus a very large voltaic 
| pile, which was excited by sulphuric acid diluted with about 30 times 
its weight of water. From each end cf this battery an insulated wire 
| ran to the holes to be fired. ‘he frame was arranged to be raised and 
| lowered by a windlassinto a wooden trough containing the acid, so that 
the person engaged in connecting the main wires to those in the 
| holes ran no risk, as the battery was not lowered into the acid until 
he was at a safe distance. It was found sufficient to insulate one 
of the wires used for firing by coating it with gutta-percha—the 
end of the two wires being separated about a quarter of an inch, 
and connected by avery thin piece of steel wire. efore firing a 
number of holes were connected together, by taking the protruding 
end of one wire of the first hole and twisting it to the end of one of 
the second, and the remaining onejof the second to one of the third. 
| EXTENSION OF THE Factory Acts.—'I'he Government bill, founded 
| upon the report of the Children’s Employment Commission, proposes 
| to enact that the Factory Acts shall apply to the manufacture of 
earthen ware, except bricks and tiles, not being ornamental tiles; the 
manufacture of lucifer matches, of percussion caps, of cartridges; 
| the employment of paper-staining, of fustian-cutting, and of 
| finishing, hooking, lapping, making up, or packing yarn or cloth of 
| cotton, wool, silk, or flax, or any other materials in shippiog ware- 
houses or finishers’ works, or those of makers-up end packers. All 
| such factories are to be kept in a cleanly state, and so ven- 
| tilated as to render harmless, so far as is practicable, any gases, 
dust, or other impurities generated in the process of manufacture 
that may be injurious to health. Special rules, to be sanctioned by 
‘tary of State, may be made by the mauufacturer for 
| compelling, under penalties, the observance by the workmen of the 
conditious necessary to insure the required cleanliness and ventila- 
tion. For the first six months after the passing of the bill children 
of not less than eleven years, and for the tirst thirty months children 
of not less than twelve, may be employed as young persons 
exceeding thirteen may under the existing Factory Acts. For the 
first eighteen months the law against young persons and women 
remaining during mealtimes in a room where a manufacturing pro- 
cess is carried on, and the law that young persous in a factory shall 
have the time for meals at the same period of the day, is not to apply 
to paper-staining or the earthenware manufacture. In a lucifer 
match factory the meals of young persons or women are not to be 
taken where any manufacturing process, except that of cutting the 
| wood, is carried on. In fustian-cutting no child under eleven is to 
| be employed, or, as the bill phrases it, * until the attainment of the 
| age of eleven years.” 
| ‘Tne Dockyarps.—In the course of the recent debate on the Navy 
Estimates, Mr. Lindsay said he saw in the votes a large sum for 
| stores for the Government dockyards. It would be more satisfac- 
| tory if these votes were given more in detail, and stating how the 
stores were to be appropriated. Having visited Chatham dock- 
yard, and refreshed his memory by going to see the private yard of 
the Messrs. Laird Brothers, which covered a space of only 12 acres, 
he had uo hesitation in saying that the Messrs. Laird turned out a 
larger amount of work—and of splendid work too—than was done 
in the Chatham dockyard. We know now the money voted for 
wages for the Chatham dockyard and the expense of the permanent 
staff ; but we did not know the amount of money sunk in that yard 
in the shape of plant, timber, aud materials. That was a thing 
which we ought to know, and on the opposite side of the account 
we ought to have the amount of work produced in the yard in the 
course of 12 months. If we had that, we could get the sums ex- 
pended in private yards and the amount of tonnage turned out, and 
in that way we shou!d have the materials for useful comparison. In 
Messrs. Laird’s yard every piece of timber was cut by machinery, 
and the saw-mills were situated in the most convenient place, quite 
close to the water. But in Chatham Dockyard they sawed the 
timber even yet to a very great extent by hand, at an enormous 
| extra cost, and they had got a saw-mill placed on the top of a hill 
—of all places in the world the most inconvenient. Much had been 
said about the goodness of the work turned out from her Majesty’s 
dockyards, but that was all matter of opinion. He had seen an iron 
ship buildlng in the yard of Messrs. Laird; it was sister to 
another which was being built in her Majesty's Dockyards, and he 
could say it was in no way inferior to the latter ; on the contrary, 
in strength and in seasoned timber it was far superior. He re- 
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the See 











young men, wanted to servher Majesty, “should be able to read | &Tetted that the Committee should be called upon to vote this year 


and write.” Then followthe further announcement:—“ Men of 
other trades are required, ily in limited numbers, such as clerks, 
draughtsmen, photograpts, architects, printers, collar and 
harness makers, shoenkers, and tailors; and for the 
further encouragement «those of the respective trades of 
an architect, collar-makeke., there will be“ a bounty of £2 and 
a free kit.” We, the archi:ts, collar-makers, &«., are then directed 
to apply to Sergeant R. tiffith, R-E., Blue Boar's Head, King- 
street, Westminster; and t whole performance winds up, like the 
last bounce of an exhibit of fireworks, with “God save the 
Queen !” 
architectural profession. uly a limited number is required, so 
“be in time!” Having psed the examination in mathematics, 
physics, languages, &c., wid no doubt be accepted as a proof that 
they are “able to read anevrite;” and then, think of the advan- 
| tages of the fellowship withe collar-maker and the tailor, and, 
| above all, the “ bounty of dand a free kit!” What the architect's 


“kit” is to consist of we» notinformed. There is one thing I | 


should like to know, and tt is, who can have pevned this placard, 
where he was caught, and hat strange chance threw him into the 
7 service? He mt be a curiosity.—Correspondent of the 


Here is encourament to the rising young men of the | 


| 


| 
| 


£246,000 less for building in private yards, because that meant that 
£246,000 more would be devoted to building in her Majesty’s yards. 
‘That invoived a question of policy. He did not wish ner Majesty s 
Government should cease shipbullding. But supposing we 
were to be suddenly involved in an European wit, how 
could we depend upon private yards to supply our wants, 
treated as they were by the Admiralty in this matter ¢ 
Though the private yards might be able to produce gun-boats and 
ordinary vessels, they would uot be able to build those larger classes 
of armour-plated ships that would then be wanted, because for that 
purpose they would require to have a large sum of money invested 
in the necessary plant. But Messrs, Laird’s dock would be as 
valuable to her Majesty's Government in the event of war as any 
dockyard for which the committee might be asked to vote a large 
sum of money. ‘That firm, therefore, had created an establish- 
ment which might be of great value to the ecuntry in time of need. 
It was a dangerous thing, then, to throw overboard the private 
yards. Foreign nations were obliged to come to private yards of 
this country, but her Majesty's Government were shutting the doors 
against a class of men who might be of the utmost value to the nation. 
He begged to enter his protest, in the strongest possible mauner 
against the increase of the plant in her Majesty’s dockyards. 
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Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 


915. LEONARD LINDLEY and FREDERICK TAYLOR, Melbourne-street, Mansfield- 
road, Nottingham, “ Improvements in machinery for sewing, whipping, 
embroidering, and fringing.” — Petition recorded 25th January, 1864. 

351. Martg CELESTE DE CASTERAS SINIBALDI, Soutn-villas, South-street, 
Greenwich, Kent, “ Improvements in coating with copper, brass, ®r other 
metals, the surfaces of ships and other structures of iron or steel.”—Peti- 
tion recorded 10th February, 1864. 

603. THOMAS BOYLE, Gray’s-inn-road, London, “ An improved air and smoke 
valve.” 

607. WinttaM Wiarton Burvon, Newcastle-upon-Tyne, ‘‘ Improvements 
in hewing or getting coal, and in apparavus employed therein.” — Petitions 
recorded 10th March, \s64. 

629. Lovis ADOLPHUS DuRRIEU, Soho-square, London, “ Improvements in 
the method of clearing or causing to uisappear from wool, woollen yarn, 
woollen fabrics, mixed woven fabrics, or felted cloths or fabrics, the specks 
eansed by particles of matter in wool or fabrics above mentioned, and 
other blemishes which do not receive the dye equally with the general 
bo 'y of the fabric or substance.” —A communication from Frangois 
Romain Joly, Gaillon, Eure, France. — Petit:on recorded 12th March, 1864. 

9, TuoMAS PARKINSON and Francis TayLor, Blackburn, aud THOMAS 

Burton, Padiham, Lancashire, “ Improvements in machinery and appa- 
ratus ior sizing, dressing, dyeing, and drying.”—/etition recorded 14th 
Murch, 864. 

694. CutarLes Hrywoop, Manchester, *‘ An improved method and means of 
removing ‘scum’ or floating particles from the surface of water or other 
liquids.” — Petition recorded \vth March, 1864. 

705. JouN HOUGHTON ALBINSON and JAMES COLLIER, Bolton, Lancashire, 
“ Improvements in machinery for spinning, reeling, and weaving.” —Peti- 
tion recorded 2ist Murch, 1864. 

725. WiLttAM Home, Cray Cross, near Chesterfield, Derbyshire, ‘* Improve- 
ments in motive power engines.”—Petition recorded 22nd March, 1864. 

745. CHARLES GarTON, Bristol, and Tuomas HILL, Southampton, ** Im- 
provements in mashing apparatus.” 

751. Isaac Barnes, Birmingham, ** Improvements in, or addition to, gz 
liers and gas brackets.”” 

753, WitLiAM AvGustTus TorREY, Beaver-street, New York, U.S., “ Im- 
provements in lubricating the axles of railway carriages.”—A communi- 
cation from Joseph Wood, Red Bank, New Jersey, U.S. —Petitions recorded 
24th March, 1864. 
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Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

789. Henrt ApRigN Bonnevit"s, Porchester-terrace, Bayswater, London, 
“Improvements in the construction of railways.”—A communication from 
Francois Conrad Beaufays and Jean Fran¢ois Delchef, Liége, Belgium. — 
Deposited and recorded 30th March, 1864. 

832. CHARLES DAKWIN TISDALE, Massachusetts, U.S., “ Having reference to 
railways and carriages thereof.”"—Deposited and recorded 2nd April, 1864. 





Patents on which the Stamp Duty of £50 has been Paid. 

841. Ropert Bexsamin Greenwoop, Durham-place East, Hackney-road, 
London.—Dated 5th April, 1861. 

876. Francis TAYLoK, Romsey, Southampton.— Dated 9th April, 1861. 

109. JOHN SILVESTER, Westbromwich, Staffordshire. -Dated 13th April, 
1861. 

854. JouN Henry Jonnson, Lincoln’s-inn-fields, London.—A communication. 
— Dated 6th April, 1861. 

853. HENkY WILDE, Manchester.—Dated 8th April, 1861. 

1009. EDWARD HaMMOND BENTALL, Heybridge, near Maldon, Essex.— Dated 
23rd April, 1861. 

1027. EDWAKD HamMMOND BenTAa., Heybridge, near Maldon, Essex.—Dated 
24th April, 1861. 

1106. Prrer Waigut, Dudley, Worcestershire.—Dated 2nd May, 1861. 

872. JAMES HiGGINs and THOMAS SCHOFIELD WHITWORTH, Saliord, Lanca- 
shire.— Dated 9th April, 1861. 

908, JosepH Rock Couper, Birmingham.—Dated 13th April, 1861. 

10, ALBERT FRANCOIS DELANNOY, Paris.—Dated 13th April, 1861, 

11. George GratiaM, Dumbarton, N.B.—Dated 13th April, 1861. 

S92. THomas Dox, Poultry, London, THomas Situ, Tenter-lane, 
LoxukY HorsrikLp, Leeds.—Dated 11th April, 1861. 

899, JOHN MACMILLAN DUNLOP, Manchester.—Dated 11th April, 1861. 

103, JoseeH Wanrb, Blackburn, and RuopES GKkEENWooD, Whittle-le-Woods, 
Lancashire.—Dated 12th April, 1861. 

906, Josepu Ceprick Riverr, Farnworth, near Manchester.—Dated 13th 
Apri, 1861. 

978. JouN Wutrenoust, Birmingham.—Dated 20th April, 1861. 





and 





Patents on which the Stamp Duty of £100 has been Paid. 

961 SamMurL CLARKE, Albany-street, Regent’s Park, London.—Dated 6th 
April, 1857 

1896. JuLES Josrr’ Henri BRIANCUON, Paris.—Dated 8th July, 1857. 

1046. PATRICK MCFARLANE, Comrie, Perth, N.B.—Dated 13th April, 1857. 

1051. Joun Kunery, Birmingham.—Dated 14th April, 1857. 

1028, THOMAS NATHANIEL PENGELLY, Gloucester-street, Commercial-road 
East, and G&okGé PurTER, Mary Ann-terrace, Bethnal-green-road, London. 
—Dated 11th April, 1557. 

1369. CHARLES BARTHOLOMEW, Rotherham, 


L and Joun Hertinestau, 
Masbru’, Yorkshire.—Dated 14th May, 1857. 


Notices to Proceed. 

2996. George ArpalL Tuomrson, sen., GEORGE APDAIL THOMPSON, jun., and 
Joun LatTHaM, Birmingham, “‘ Improvements in the manufacture of 
door springs, part of which said improvements are applicable to the 
manufacture of weighing machines, steelyards, scale beams, and other 
articles of like nature.” 

3000. ENocH WatTKIN JAMES, Brynllys, near Aberystwyth, Cardigan 
“ Improved apparatus for drilling or boring rock and other earthy sub- 
stances, for exploring and other purposes.” v 

3003, CHARLES PONTIFEX, St. Paul’s-road, Islington, London, “ Improve- 
ments in the constraction of sluice and other cocks or vaives, and in the 
ineans of connecting them and the ends of flexible hose pipes together.” 
— Petitions recorded 30th November, 1863. 

3005, EoWAKD MOUNIER Boxer, Woolwich, Kent, ‘‘ Improvements in fuzes 
and shells for ordnance.” 

3012. Jesss Gustavus REDMAN and GeorGE {Martix, Brompton, Kent, 
“Improvements in compounds or compositions for coating or covering 
iron or wooden ships and vessels, metallic sheathing, telegraph cables, and 
other udjects, to preserve them from decay, fouling, or other destructive 
action.” 

80i4. Ropert TURNBULL, Portsmouth, Hampshire, ‘‘ Improvements in 
sheathing iron vessels aud armour plated ships.” 

“017, GEorGE GLOVER, Ranelagh-road, Pimlico, London, “ Improvements 
in dry gas meters.” 

2018. James TnoM, Hull, Kingston-upon-Hull, “ Improvements in appa- 
ratus to be employed in expressing oils and fatty matters.”—Petitions ree 
corded Ist December, 1863. 2 

3025, JoUN DaLes, New-inn, Strand, London, “ Improvements in fitting 
movable or travelling frames and surfaces,” 

7. ALFRED WILLIAM HaLEy, ARTHUR BINGHAM, and RICHARDSON 
Werestrx, Manchester, “Improvements in machinery or apparatus for 
Making envelopes, and other similar purposes.” 

023. THoMas THORNBER ENGLAND, Colne, Lancashiré, ‘‘ Improvements in 
lubricating the shafts of the conducting pulleys of mules, which improve- 
hients are also applicable to machinery in general.” 








enna in the manufacture of soap.” — Petisions recorded 2nd December, 
8U3. 


304°. THOMAS KNowLEs, Manchester, “ Improvements in the manufacture 
of rollers or cylinders used by calico printers, which improvements are 

_ also applicabie to other purposes.” 

342. Davip Huett, High Holborn, London, “Improvements in gas 
stoves for heating irons and other purposes, and in the construction of 

_, trons to be heated and used therewith.” 

3043. EBENEZER STEVENS, Warwick Villas, Canonbury, Middlesex, “Im- 
provemeuts in apparatus used when covking.”—Petitions recorded 3rd 
December, 1863. 

46. JOHN Roguins, Oxford-street, London, “Improved method of obtain- 

_ ns Oxygen gas "—Petition recorded 4th December, 1863. 

3056. JAMES CoNLONG, Belfast, Antrim, Ireland, “Improvements in ma- 
chinery or apparatus for opening, cleaning, and preparing cotton and 
— fibrous materials to be spun.”—Petition recorded Sth December, 
S05. 

3005. ALFRED JouNSON ASPINALL, Tuebrook, near Liverpool, *‘ An improved 
ae Stamp or seal for marking or impressing consecutive numbers or 
igures,’ 

‘71. Mictar, TurNor, Birmingham, ‘Improvements in pencil cases and 
holders tor crayons and other marking writing, or drawing materials, and 








050. SANDERS TROUTMAN, Albert-street, Camden Town, London, ‘‘Im- | 


| 3081, Joun Henry Brieacey, Aldermanbury, London, “ Improvements in 











| 


| contact as the shaft or 


buckles for brace and other dress fastenings.” 

3082. Henry Branson James, Fish-street-hili, London, ‘* An improved com- 

sition for covering steam boilers and pipes and other surfaces.” 

. JEAN Aupert, Rue de la Fidélité, Paris, ‘‘ Improvements in railway 

carriage and other brakes.” 

3094. PereR Rigpy Wason, Corwar-house, near Dirvan, Ayrshire, ‘‘ Im- 

provements in apparatus used for heating and ventilating horticultural 

buildings "— Petitions recorded Stk December, 1863. 

3111. Henry Turner, Leeds, Yorkshire, *‘ Improvements in apparatus 

for preventing the explosion of steam boilers.”—Petition recorded 10th 

December, 1 

3131. Exnest SoLvay, Brusscls, Belgium, ‘*‘ Apparatus by means of which 
the formation of carbonate of soda by direct combination is rendered 
practically available for manufacturing purposes.”—Petition recorded 11th 
December, 1863. 

3171. Josern Situ, Birmingham, ‘‘ Improvements in breech-loading fire- 
arms.”’— Petition recorded 16th December, 1863. 

$2u1l. WILLIAM Noron, Oldham, Lancashire, Yertain improvements in 
machinery for opening and scutching cotton and other fibrous sub- 
stances.” 

3210. FREDERICK Watton, Chiswick, Middlesex, ** Improvements in the 
manufacture of floor cloths and coverings and similar fabrics, and in pave- 
ments.” —Petitions recorded 19th December, 1863. 

3280. WiLLIAM CLARK, Uhancery-lane, London, ‘* Improvements in the 
manufacture of purses, bags, and other similar articles, and injfastenings 
for the samne.”—A communication from Ignatz Lindenblith, Boulevart St. 
Martin, Paris.— Petition recorded 28th December, 1863. 

3502. Grorek Puitiirs, Holborn-hill, London, ** Improvements in the pro- 
duction of aniline colours.”— Petition recorded 30th December, 1863. 

44. ANDRE MArix Basser and Louis Nicuouas Desire LAMOUREX, Rue de 
la Fidélité, Paris, ‘* Certain improvements in motive power,”— Petition 
recorded 7th January, 1864. 

165. Joseru Burcu and SaMUEL FeARNLEY, Crag Works, near Macclesfield, 
Cheshire, ‘* Certain improvements in the mechanism of looms for weav- 
ing terry and cut pile fabrics, and in the apparatus for controlling the 
letting off and taking up action in looms and other machinery, and for 
driving machinery at a uniform or variable speed.” —/etition recorded 21st 
January, 1864. 

233. WILLIAM EDWARD NEwrTon, Chancery-lane, London, “ Improvements in 
the manufacture of certain kinds of soap.”—A communication from Jules 
Mathieu, Rue St. Sébastien, Paris.— Petilion recorded 28th January, 1864. 

605. JouN CLayToN, Wolverhampton, Staffordshire, *‘ Improvements in 
reverberatory and other furnaces for heating and melting iron and steel, 
and for other like purposes,"—Petition recorded 11th March, 1864. 

620. Freperick Foster, Salisbury-street, New North-road, London, “ Im- 
provements in miners’ safety lamps.”—Petition recorded llth March, 
1864. 

647. CHARLES ANDERSON, Fettykil, Leslie, Fife, N.B., ‘‘ Improvements in 
apparatus for regulating or adjusting the position of endless travelling 
webs or bands employed in various kinds of machinery.” — Petition recorded 
14th March, 1864 

663. Henry CaUpWELL, Oatland’s-house, Shillingfor1, Oxford, “ Improve- 
ments in projectiles,”—Petition recorded 1ith March, 1864, 

699. CHAKLES Hrywo D, Manchester, ** An improved method and means of 
removing * scum’ or floating particles from the surface of water or other 
liquids.” —Petition recorded i 9th March, 1864. 

753. WILLIAM AUGUSTUS TORREY, teaver'street, New York, U.S, “Im- 
provements in lubricating the axles of railway carriages.” -A communi- 
cation from Joseph Wood, Red Bank, New Jersey, U.S.—Petition recorded 
24th March, 1864. 

780. Hexki ADRIEN BONNEVILLE, Porchester-terrace, London, ‘‘ Improve- 
ments in the construction of railways.”"—A communication from Frengois 
Conrad Beaufays and Jean Fran¢gois Delchef, Lieges, Belgium,.—Petition 
recorded 30th March, 1864. 





























And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 





List of Specifications published during the week ending 

9th April, 1864. 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post 
Office Order, made payable at the Post-office, 5, High Holborn, to Mr, 
Bennet Woodcroft, her Majesty’s Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tux ENGINEER, at the ogice of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, dc. 

2191. T. Moopy, Wincanton, Somerset, and E.'T. Moovy, West Brompton, 
“ Generation and production of motive power.”—Dated bth September, 
1863. 

The inventors propose, by means of a magneto-electrical apparatus con- 
structed as described),jto decompose water into its elementary constituents, 
using the gases so evolved as a motive power.—Not proceeded with. 

2201. A. V. Newton, Chancery-lane, London, ** Apparatus sor directing 
motion in right lines."—A communication.— Dated 7th September, 18653. 

There are many iustances in machinery in which the direct application 
of fixed guides to a body which is desired to move rectilinearly is 
inapplicable or inconvenient, and to meet such instances what is termed a 
parallel motion has been used, but this does nut produce a perfect 
rectilinear movement, The object of the present invention is to obviate 
the imperfection of the parallel motion, and to obtain a perfect rectilinear 
movement of a body without the application of fixed guides directly to it. 
This is effecteu by the combination with one or more oscillating and longi- 
tudinally-moving arms of an attached siide or roller, working in a fixed. 
are or covered surface, whereby a certain point in the said arm or arms is 
caused in its oscillation to describe a right line, thus producing a rectilinear 
movement of any body that may be attached to the said arm or arms at 
that point. 

2206. W. A. Witson and J, Smrru, Liverpool, “ Furnace fire-grates.”—Dated 
8th September, 1863. 

This invention consists in so arranging and operating or moving furnace 
bars; constituting furnace fire-grates, that the following desiderata are 
secured : the fuel as it is burnt down is carried towards the flue leading to 
the chimney, and thereby the gases and smoke are more effectually con- 
sumed ; the formation of clinker is effectually prevented, and free spaces or 
openings are maintained for the admission of air upwards between the 
bars. The bars, which resemble in form those in ordinary use, are disposed 
lengthwise or across the furnace, but preferably the former. Such bars 
may be in one or more lengths, but where they are in more than one length 
they should be coupled together to act as if there was but one length. 
They rest on bearers in the usual way In the ash pit, and near the front 
thereof, are two shafts or drums, with their ends resting in bearings geared 
together, say, by toothed wheels, to which motion is communicated in any 
convenient way. On one of these drums there is or are one or a number 
of wings or projections which, as the drum revolves, 1s or are brought in 
contact with the bars to push, or move them from front to back of the 
furnace en masse, or in one, two, or more sections or lots, and in so doing 
they carry the fuel towards the bridge. On the other shaft there is a 
number of projections, preferably equal to the number of the bars, disposed 
therein like the helix of a screw, or irregularly, so as to come in 

drum to which they are attached revolves 
with the bars, aud move them singly or in numbers, but preferab'y singly, 














| from back to front of the furnace, to the position necessary for contact with 


in boxes for holding leads for pencils, crayons, and other articles.”—Peti- | 


; tions recorded 7th December, 1863. 
~079. WILLIAM WANKLYN, Bury, Lancashire, “ Improvements in the con- 
struction of machinery for ginning cotton.” 


the wings or projections on the drum first above-named. The travel or 

motion need not in a furnace of ordinary length exceed a few inches, for 

the continued motions will prevent the formation of clinker and leave free 

openings for the admission of air. 

2221. J. Roninson, Batley, York, ** Steam boiler and other furnaces.” — Dated 
9th September, 1863. 

For the purpose of this invention the inventor forms the fire-bridge 
hollow, with a passage or passages from the ash pit below and under a dead 
plate, upwards over the dead piate at the back end of the fire-bars, where 
such passage or passages open in a direction towards the mouth or feed end 
of the fire-place, in order that air from the ash pit may pass up such passage 
or passages, and in passing out therefrom into the fire-place may be directed 
by the form of such passages to meet the smoke and products of combus- 
tion as they pass over such fire-bridge and effect the combustion of the 
smoke,—Not proceeded with. 


2225. W. Hurcninson, Salford, “ Steam enyines."—Dated 9th September, 


863. 
This invention relates, First, to the application of certain apparatus 











between two cylinders, whereby motion may be communicated to an inter- 
mediate erank, while at the same time a paralle! motion is secured for the 
rods of the two pistons. This apparatus consists of a fixed wheel with internal 
teeth in gear with which a pinion is carried by the crank, ‘To this pinion 
the piston rod is connected, and as the said pinion rolls round the internal 
teeth, the required parallel motion will be obtained. The cylinders above- 
mentioned may both be steam cylinders, or one of them may be an air 
pump, or force or lifting pamp. Secondly, the invention consists in certain 
methods of constructing the above-described parallel motion. —- Not proceeded 
with. 

2226. A. V. Newton, Chancery-lane, London, ** Steam engines."—A commu- 

nication, — Dated 9th September, 1863. 

This invention consists in having the inner surfaces of the cylinders, with 
which the impelling steam admitted to the cylinder for working the engine 
comes into contact with thin metal, when the opposite surfaces of such 
thin metal are kept heated by steam of a higher temperature than the 
steam u-ed for working the engine. By this means, owing to the thinness 
of the metal, and the high temperature of the steam in contact with the 
outer surface thereof, condensation is mostly prevented, and such watery 
particles as may accumulate in the cylinder will be re-evaporated as soon 
as brought within the influence of the surfaces, by heat supplied by steam 
other than that used for working the engine. 


Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Jc. 

2193. T. Smitu, Wolverhampton, ‘* Wagon brake.”— Dated 5th September, 1863, 
This invention has particular reference to the brakes that are manufac- 

tured for export, and generally used in wagons at the Cape of Good Hope, 

and other places. It has been hitherto customary for the handle by wnich 
the brake is worked to consist of a straight bar of iron, similar to the 
handle or lever used in a common bench vice, Now, by this invention, in 

place of the straight bar or lever, the inventor constructs a wheel, having a 

handle attached thereto; the boss of the said wheel is then welded or 

otherwise attached to the upper end of the rod which works the lever of 
the brake, and when it is desired to apply the brake, the wheel is turned 
by means of the handle. ~ Not proceeded with. 

2210. W. Hewitt, Bristol, “ An improved rudder, and means of working the 

same.”—Dated 8th September, 1863. 

This invention consists in the employment of rudders constructed as 
hereafter described, fitted below the water line. The rudder consists of 
two blades united by bolts, rivets, or otherwise ; they are bowed outwards 
at or about the centre, and are carried round a boss fixed on a main shaft, 
the outer end of which protrudes beyond the vessel; the blades are also so 
shaped as to fit into the boss at their inner ends, while their outer ends are 
furnished with pintels; that on the lower blade is received and is free to 
move ina step carried out from the vessel, while the pintel on the top of 
the upper blade enters an eye formed to receive it in a metal bearing fixed 
to and carried out from the vessel. A toothed wheel is let in and axed to 
the upper part of the boss, into which a bevelled toothed pinion gears, 
This pinion is keyed on a hollow shaft, which is carried in board through a 
stuffing-box over the main shaft, and has keyed on it a wheel with three 
sets of teeth. One of these sets of teeth is placed in gear at will with a 
toothed pinion on a shaft communicating with the engine-room, or with 
another pinion on a shaft carried between decks, or with a third pinion on 
another shaft communicating with the deck. When either of these pinions 
is vet in motion, the hollow shaft through the bevelled toothed pinion sets 
the toothed wheel on the boss in motion, and turns the blades of the 
rudder * starboard ” or ** port,” as desired, 

2213. W. IL. Tockrr, Southampton-street, Strand, London, ** Propelling and 

steereny vessels.” — Dated vth September, 1863. 

The First portion of this invenuon consists of means for establishing an 
effective steering control over vessels by means of their propellers, to which 
end the patentee uses a propeller mounted on a shaft which possesses, in 
addition to its rotation ou its longitudinal axis, a horizontal movement 
around a vertical line or axix of such a kind that the propeller may be 
made to revolve at any required angle to the vessel's length, and thus to 
direct its course with rapidity and precision. The Second portion of the 
invention consists of arrangements for transferring or diffusing the friction 
caused by the thrust of suomerged propellers, which he effects by enlarg- 
ing or attaching a subsidiary piece to the end of the pivot or truanion 
which projects from the rear of the boss in some propellers, and by so 
shaping the said trunnion, and the bearings in which it works, that the 
whole or a portion of the propeller’s thrust shall be taken by such bearings. 
The Third portion of the invention consists of arrangements for reversing 
the action of submerged or other propellers without reversing the engines 
which impel them, by which means the he.dway of a vessel may be 
arrested, or her course reversed with much more promptitude than hitherto, 
The Fourth portiou of the invention consists of new descriptions of rudders 
applicable to all kinds of boats or vessels, and which can be used siavul- 
taneously with a steering propeller or otherwise. 

2219. W. E. Gevar, Weliington-street, Strand “ Paving roads or ways.”—A 

communication.— Dated 9th September, 1363. 

According to this invention it is proposed to make blocks of asphalte, or 
any suitable paving material, or to cut blocks of stone imto such shape that 
they will key into each other when laid, to form a pavement, and present 
one perfect whole, cach part of which will be dependent on the other.—Not 
proceeded with, 








CLAss 3,—FABRICS, 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, $c. 
2197. F. Minus, T. Boorn, and T. Curae, Heywood, “* Machinery for pre- 

paring and spinning cotton, dc.”—Dated Tth September, 1863. 

The First part of this invention relates to carding engines, and it consists 
in an improved mode of constructing the links for coumunicating motion 
from the eccentrics to the stripping combs. The Second part of the inven- 
tion is applicable to roving frames, and other machines used in preparing 
cotton and other fibrous substances, and it consists in an improved combi- 
nation of machinery to be used, in lieu of cones, for producing a variation 
in the speed. The last part of the invention relates to self-acting mules 
for spinning, and it consists in an improved copping motion. The invention 
cannot be described without reference to the drawings, 

2216. W. H. Hawxkswortu, Oldham,**Apparatus for preparing cotton, de.” 
— Dated 9th Septeminr, 1863. 

This invention relates, First, to that description of apparatus known as 
the Uldhum Willow, and employed to open aud prepare fivrous materials 
for subsequent spinning, and consists, First, in the use and adaptation of a 
perforated or wire cage, in convection with an exhausting fau, such cage 
having an endless creeper or another cage beneath it, upon which the 
fibrous material is delivered at intervals from the main or willowing 
cylinder and chamber, and, as it passes over such creeper, the dust and dirt 
is extracted through the upper cage by means of a fan. A Second part of 
the invention consists in torming the hinge of the door, through which the 
fibrous material is delivered, at a point considerably above the centre or 
shaft of the willow cylinder, by which arrangement, more space for grating 
is obtained below. Thirdly, the invention consists in the application of 
rollers (such rollers acting as a gin), to keep back dirt or seed, whence it 
is carried to an opener, scutcher, or lap machine, to be made into a roll or 





; lap, which application and combination constitutes a Fourth part of the 


invention. The invention relates, lastly, to the carding engine, also used 

to prepare fibrous materials for spinning, and consists in making the 

lever, in connection with the doffing or stripping comb adjustable, so as 
to lengthen or shorten the movement of the said comb. 

2224. G. T. Bousrietp, Loughbourgh Park, Brixton, “ Rollera to be used in 
machinery sor spinning and manufacturing wool cotton, &e."—A com- 
munication, — 

This invention consists in constructing these rollers in such manner that 
while the inner or ander body of the roll nearest the shaft or spindle is left 
in an elastic state, the outer circumference or face will be rigid, smooth, 
and impervious to oil and other corroding substanc:8,—Not proceeded with, 
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2207. J. Burcu, Cragg Works, near Macclesflel’, “ Printing on certain and 
other terry ana velvet pile fabrics, selted clotha, §e."’— Dated sth 
September, 1868. 

The first part of this invention consists in mordanting the worsted yarn 
or worsted fiure intended to form the tace of woven or felted carpets in the 
hank, wary, Or unspun state, previous to its manuiacture iute carpet 
fabrics. ‘The Second part of the invention consists in an improved mode of 
damping velvet pie and terry carpets and other fabrics previous to printing 
them by roiling a wetted piec: of cotton fabric or other material along with 
such carpets or fabrics upon a beam or roller, 80 that the wetted material ix 
laid between each lap of the carpet. ‘The Third part of the invention 
consists in the mode of, and apparatus for, padding the face of velvet pile 
and terry carpet and other fabrics with a thin liquid solution of starch, 
gum, flour, or other thickening vegetabie, animal, or earthy matter, 

2220. KE. T. Hueues, Chancery-tane. London, ** Manufacture of chenille,”— 

A communication.—Duted 9th September, 1863. 
This invention cannot be uescribeu without reference to the drawings 


Crass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
2199. N. SineLeTon, Manchester, ** Machinery or apparatus for cutting 
hay, straw, &c."—A communication.— Dated 7th September, 1863. 
This invention consists in the application and use of a vertical descending 
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knife or cutter, to cut the material, which knife is also caused to partake of 
a diagonal course or t in its descent, such combined motion being 
obtained by means of a crank, in combination with radial bars or guiding 
links. The hay, straw, fodder, or other similar material to be cut is sup- 
plied to the cutter through a trough, being propelled either by means of 
forks, by which it is held and propelled, or by means of fluted or star 
rollers.—Not proceeded with. 


Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
2198. J. B. York, Coleshill, ** Privies or closets to be used in place of water 
closets." — Dated 7th September, 1863. 

In performing this invention the patentee so arranges the closet, as to 
keep the urine separate from the solid matter, a rotary vertical shatt being 
80 disposed as to bring certain receptacle alternately under the pan of the 
close:, whereby the soil is removed and preserved. 











Ciass 6.—FIRE-ARMS.—NoneE. 





Ciass 7.—FURNITURE AND CLOTHING.—None. 





Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


2194. R. Batt, Milnthorpe, Westmoreland, “ Paper waking machinery.”— 
Dated Sth September, 1863. 

In carrying out this invention the pulp is received from the vat upon the 
endless web of wire of the Fourdrinier machine. At the end of this wire 
farthest from the vat is the moulding cylinder, which is constructed partly 
of wood or of metal, and partly of wire work or open work (whether grooved 
or perforated), in order to allow the water from the pulp to pass 
away as the latter is here couched. To accomplish this a_ roll, 
softened by loose woollen wrapping, is placed above the cylinder, 
round which, and between it and the cylinder, an endless felt 
(the only one used) runs, and conveys the pulp upon its upper 
surface in an upward direction to be pressed by passing between a metal or 
other bowl, and a heated cylinder which subsequently dries it into paper. 
The pulp is thus conveyed in one unbroken web from the vat to the drying 
cylinder, the felt being carried on (as in ordinary machines) to a convenient 
point of the framing, and provided with washers and squeeze rolls after 
having delivered the pulp to the drying cylinder. The jatter is heated with 

team introduced into its interior, and does not require the use of felting. 
The ordinary couch jacketting is also dispensed with,as the ordinary couch rolls 
are not used, Thus the patentee is enabled to effect the couching of a webof 
pulp ata point where, leaving the Fourdrinier wire, it passes between acylin- 
der whose surface consists of grooved or perforated wood, metal, or wire, or 
other open work, and the softened roil hereinbefore described, the felt 
taking it on between two metal or other surfaces to be pressed, and subse- 
quently dried as aforesaid, 





L. Monn, Appleton-in. Wedies, Lancashire, “ Obtaining sulphur and 
selphurous acid frou alkali waste.”"—Dated 8th September, 1863. 

The patentee claims, First, causing a current of air, or air mixed with 
acid, gases, or steam, e'ther heated or cold, to be drawn or driven through 
the mass of waste. Secondly, performing the said operation in the same 
vessel in which the usual lixiviation of the black ash has been effected. 

2214 J. Lirrin and J. UW. Warre, Manchester, ‘ Composition or coating for 
the protection and preservation of surfaces of iron, wood, &c.”— Dated ¥th 
Seplember, 

This invention consists in the use of a composition or coating 
composed either of sulphur alone, or of sulphur combined with other 
materials as hereinafter stated. Forsome purposes the coating is composed 
of sulphar combined with ground or pulverised quartz, or other silicious ma- 
terial, in the proportion of about one-third of sulphur te two-thirds of quartz 
or silicious material. And for other purposes the sulphur and the quartz or 
silicious material are combined in equal or about equal proportions, For 
some purposes also the coating is composed cf about one-third of sulphur, 
one-third of quartz or silicious material, and one-third of arsenic or other 
poisonous substance, 





2222. W. Cuank, Chancery-lane, London, “ Utilising refuse uzoted matters of 


commerce for the manufacture of various chemical products."—A com- 
munication,— Dated Ith Sepleuber, 1863. 

This invention embraces a whole series of operations, the final result of 
which is the production of the following chemical substances, viz., ammonia, 
prussiates of potash or soda, carbonate of potash or soda, sulphuret of iron, 
and also of two commercial raw materials—flax and cotton. The means 
the patentee employs for producing the above result are, generally speaking, 
of two kinds. First, by the action of alkaline sulphurets upon matters of 
unimal origin. Secondly, by the action of heat on the alkaline mixture of 
ubimal matters in the presence of oxide of iron, 





CLass 9.—ELECTRICITY.—None. 





Cass 10.—MISCELLANEOUS. 
Including all Patents not found unter the preceding heads. 


2150. W. CLARK, Chancery-lane, Lowton,* Hydraulic apparatus.”—A commit- 
nication .—Dated Ist September, 1863. 
The patentee claims, First, taking a pump barrel, or other suitable 
chamber, completely filled with water, which is bermetically enclosed, and 
producing compression of the said liquid by forcibly introducing any suit- 
able solid body, such compression being utilised in actuating all kinds of 
apparatus, as described. Secondly, the improved apparatus described and 
represented im the drawings, and its various moditications, which the 
patentee terms sterhydraulic apparatus, 
2161, J. H. Banks, Manchester, *‘ Construction of benches, or desks, jor 
schools, churches, de." —Dated 1st September, 1863. oe 
This invention consists in the construction of a bench cr standard for the 
same, the back of which bench can be thrown over in a backward direction 
and which back is made to rest in any horizontal, or any diagonal position 
required, thus forming a desk or tab'e capable of being converted into a 
bench or table for general use, without any trouble, and suitable for schools 
ebarches, and other similar purposes, ; 
2182, J. Lornt, cud I. Pick, Bush-lane, London, “ Fastening gloves."—Dated 
Sr Septenber, 1863 4 
This invention cannot be described without reference to the drawings, 
214 G. B. Prrtit, Oxford-street, London, “ Preparing mica and tale.” ~ 
Dated 31st August, 1803. : : 
This invention consists in preparing mica and tale to render them 
flexible and to fit them for receiving a needle and thread witho it breaking 
by passing them through rollers fluted, or bearing any other uneven 
surface, and that in several directions, whereby the material ‘s not only 
titted for being handled and used somewhat in a similar manner to a textile 
fabric, but is, at the same time, ornamented with a pattern, The wat rial 
being transparent, fire-proof, and not liable to tarnish, will be found 
particularly applicable, among other uses, to the making of stage and other 
presses 5 again, applied to hooped skirts, it will effectually protect the body 
trom fire.— Not proceeded with. 5 





2168, T. Ericn, Newgate-street, Lowton, “ Machinery for pressing peat.”"— 
A communication,—Dated 1st September, 1863. ** H 

For the purposes of this invention two horizontal cylinders or rollers are 
used, which are geared together by cog wheels on their axes. The peri- 
pheries of these cylinders or rollers are c mposed of numerous parallel bars, 
placed at short distances apart, so that the water pressed from the peat may’ 
pass free Vv between the bars into the interior of the evlinders or rollers ; it 
is received into suitable gutters, and conducted thereby out of the cylinders 
or rollers, The sides of the bars are not radial from the centres of the 
cylinders, but incline downwards to give treer passage to the water, Two 
strong endless fabrics are employed, one to each of the cylinders, and to 
the selvages of these fabrics are fixed strong cords, by which, and iy guide 
pulleys, the fabrics are held extended as they are caused to circulate by the 
motion of the two cylinders or rollers. On the outer side of one ot the 
endless fabries parallel transverse ridges of wood, or other suitable material 
are fixed; by these the surface of the endless fabric is divided into parallel 
hollow spaces, which are further enclosed at their ends by means of flexible 
ridges of leather, or other suitable material, placed parallel with the se lvages 
of the fabric, and near thereto the transverse ridges extend up to, bat not 
beyond, the ridges which are parallel with the selvages, The peat is placed 
iu a hopper, the lower end or outlet of which comes between the two fabrics 
where they meet, and descend between the pressing cylinders or rollers, and 
the lee ges on the one endless fabric assist in carrying down the peat between 
the cylinders or rovers, By these means the peat is pressed mto a sheet 
having transverse indentations on one side. The sheet of peat on leaving 
the fabrics is conducted to circular saws or cutters, which cut the sheet 
ongitudinaily. The endless fabrics are cleansed by means of jets of water, 
=” capable of being moved to and fro across the surfaces of the two 
abrics, 















2177. N. Battiy, Vesoul, France, ‘* Application of rolling friction to the axle 
bores and journals of running shafts,and axle trees of machines and 
vehicles of all descriptions, for lessening the resistance to the motion,”— 
Partly a communication.—Dated 8rd September, 1863. 

This invention cannot be described without reference to the drawings. 
2168. E. Couuier, /igh-street, Leicester, ** Crinolines and crinoline fastenings.” 

—Dated 2nd September, 1863. 

The object of this invention is, First, to remedy the inconveniences found 
in wearing extensive crinolines. The inconveniences are more particularly 
felt in entering vehicles or railway carriages, theatres, churches, and other 
crowded places of public resort. The patentee proposes to construct 
crinolines in such manner that they may be contracted or expanded at the 
will of the wearer. In carrying this invention into effect, he constructs the 
hoops, of which such crivolines are made, of two or more pieces, connected 
by two hinge joints, ove opening outwards the other inwards, and as it is 
necessary that the crinoline when folded should remain so until again 
required to be expanded, or when expanded it should remain firm and 
circular in its expanded form, he applies a spring to one part of each hinge, 
and so as to press gn the other part thereof, in such manner that pressure 
of such spring exercises a pressure on the part of the hinge, whether the 
hinge be open or shut, and with a tendency to keep it in either relation. 
Secondly, the improvements relate to means by which the ends of crinoline 
steel may be easily and firmly united together. For this purpose he makes 
transverse indentations in the steel, so as to form at each end thereofa 
serrated surface, which when placed together and bound round will form a 
firm and lasting joint. Or, in some cases, he makes at one end a longitudi- 
nal slot, and at the other a corresponding projection, whereby such parts 
may be securely fastened. 

2170. C. H. Coruert, Giistrow, Grand Duchy of Mecklenburg Schwerin, 
** Valves, taps, or cocks.” — Dated 2nd Septenvber, 1863. 

This inveution has for its object the improvement of valves, taps, or cocks, 
used for supplying water through cranes or pillars to locomotive tenders on 
railways, for stand pipes in streets, for hydrants or fire cocks, for public 
urinals and drinking fountains, and for other like purposes, so as better to 
prevent the same being obstructed by frost. For this purpose the patentee 
constructs valves, taps, or cocks with three openings or orifices instead of 
two, as has heretofore been generally the custom, viz., one inlet, and two 
outlets. The object of this second outlet is to Jet the water run off which 
remains above the valve, tap, or cock after the inlet is closed ; this second 
outlet being kept closed during the time the valve, tap, or cock is being 
used for supply, but opening simultaneously as the inlet closes, and vice 
versu. 
tiss. C. Tuornniny, Shepield, ** Adapting steel or other suitable metallic wire 

to be used instead of animal bristies or hair, in sewing boots, shoes, 
saddlery, dc." —Dated 4th September, 1863. 

In sewing boots, shoes, saddlery, and other leather work with animal 
bristles or hair, the bristle or hair is used in two ways, the bristle or hair 
being for some purposes split for some distance down from one end, form- 
ing, as it were, two tails, and for other purposes it is used without being 
split. The inventor makes the metallic substitute both with and without 
the tails. To make a metallic substitute without tails, he takes a piece of 
wire made of steel or other suitable metal, though he prefers steel of 
proper gauge, and of from 4in, to Zin. or thereabouts in length, and by 
means of a hammer or roller, or other convenient means, he flattens a por- 
tion of the wire at one end for a length of from 2in, to 4in. ; he then twists 
the flattened end so as to make a spiral thread (somewhat similar to the 
thread of a screw), by which means he obtains a surface to which the shoe 
or other sewing thread can be securely attached by wrapping or twisting 
round it. When the wire has been twisted as above described he tempers 
it to a proper and suitable degree, so that, when the metallic substitute is 
finished, its elasticity is somewhat similar to that of a hog’s bristle.—Not 
proceeded with. 

2174. A. L. Duranp, Paris, “‘ Manufacture of nails, de.”"—Dated 3rd 
Seplember, 1553. 

This invention consists in a peculiar mode of manufacturing nails used in 
upholsterer’s work and other similar articles. The inventor carries out his 
invention as follows :—He stamps the head upon a pin, which pin has a flat 
head to enable it to be fixed firmly by the stamping. He cuts out of 
maileable metal, by means of a punch, to their proper shape and size the 
round pieces which are afterwards stamped to form the head, at the same 
time the punch cuts out the hole in the middle of the head, to enable it to 
receive the aforesaid pin, which is formed of any suitabie metal.—Not pro- 
ceeded with, 

2184. C. G, Kratvey, and W. HoLianp, Rock Ferry, Cheshire, “ Construction 
of chrononeters, de.” — Dated 4th September, 1863. 

These improvements, which are maiuly applicable to, or serviceable in, 
pocket chronometers and time keepers, relate to the construction and 
arrangement of certain of the working parts, which constitute the escape- 
ment, and to the use or addition of a movable plate for adjusting escape- 
ments of different kinds. Several of the major parts of an escapement 
constructed according to this invention are made similar to, or the sameas, the 
like partsin chronometers and duplex escapements ; thus, the ruby roller is like 
that employed in a duplex escapement ; the impulse roller, like those of 
duplex or chronometer escapements, and the escape wheel the sume as that 
used in the ordinary chronometers. The pallets, however, the patentees 
make of a new shape or form, so that they will not detach, like the levers 
or “London chronometer,” but will give impulse. Both ends of such 
pallets are made or formed with inclined planes, and with inclined planes 
only, and the escape wheel drops thereon and gives impulse alternately to the 
opposite ends, The body is similar to those pallets in use in other escape- 
ments, The lever, which is connected to the pallets,is also new, havinga 
blust pointed end, instead of the fork or notch now im use. in action the 
pallets detain the escape wheel, and at the same time press the point of the 
lever gently on tne ruby roller secured to the axis of the balance, thus 
communicating impulse to the balance at the time it is unlocking or setting 
at liberty the escape wheel, which, when released, gives its next and direct 
impulse to the balance by the pallet fixed in the impulse roller. The point 
of the lever rests on the ruby roller fixed on the balance axis, already men- 
tioned, gently by pressure received from the escape wheel and pallets ; it is, 
therefore, always ready to drop or slide into the notch of the ruby roller as 
the balance vibrates, and it (the lever) gives the said balance an impulse 
either way, and prevents “setting.” For the purpose of adjusting the above 
described } nt and it ts generally, a detacned cock on the 
piliar plate is titted with, or there is attached thereto, a movabie press or 
plate on which there is an aperture or space for the pailet axis, ‘The said 
movable piece or plate can most conveniently be secured by screwed pins or 
bolts, tor they will serve also to alter the position of the said movable piece 
or plate, and thereby adjust the escapement. 

2186. T. Fisnen, Kemington-street, City-road, London, “ Spring 
where spiral spriugs are used.” —Dated 4th September, 186 5, 

This invention consists in applying a vermter scale to this description of 
balance. This the patentee does by forming a vernier scale in the movable 
stem or slide of such balances, to which a pointer or marker only is now 
usually attached. This scale he prefers to connect to the stem or slide by a 
serew passing through a slot in the scale, and screwing into the stem or slide. 
This will allow the position of the scale on the stem to be varied, and the 
balance by this means can be readily adjusted. The vernier scale being 
connected to the stem or slide, rises and falls with it. The vernier scale 
works in connection with a tixed scale on the stationary portion or case of 
the balance, and when the lines of the scale on the case are at such a dis- 
tance apart that the distance between any two of them represents a half- 
pound, he prefers that the scale on the vernier should be equal in length to 
nine of the half-pound divisions, and that it should be divided into eight 
parts, so that the space between any two of the lines can be divided into 
eight parts, each division thus representing ounces ; the vernier may, 
however, be arranged and divided in any suitable manner, 

2192. J. Rowen, Aberdeen, “* Manufacture and construction of fences."— 
—Dated ith Septenber, 1863. 

Under one modification of the First part of this invention, in relation to 
strained and wire fences, one or more or all of the wires or wire cords, 
which stretch between the posts and s'andards, forming the body of this 
class of fences, are disposed and strained diagonally in a series of undu- 
lating straight lines, or in an oblique or angular direction, in relation to 
the others which are placed nearly parallel to the ground, so as to cross 
each other, and the paraliel wires in opposite directions when they interlace 
each other, that is in the direction of their length and height, but all in a 
nearly vertical plane, instead of being stretched at right angles to the posts 
and standards, as is the case with the wires of strained fences as at present 
constructed. These angular wires are made to reverse their angles and 
strains towards the upper and lower ends of the same standards, where they 
pass through eyes or holes, or round studs or rollers for the purpose, thus 
securing the posts firmly in their position, and forming, as it were, 
two dia,sonal stays from the top part of each alternate or other standard, to 
the lower part of a corresponding standard, according to the sequence of 
the crossing of the wires adopted. 

2195. C. H. Apams, Birmingham, ‘‘ Manufacture of lids or covers sor 
certain articles of hollow ware.”—Dated Sth September, 1363, 

This invention consists, Firstly, in an improved mode of raising the 
shoulder and contracting the rim in covers for hollow ware articles. 
patentee takes a disc or sheet of iron, and stamps it into a domical form, 
and then to raise the shoulder and contract the rim or ring he employs a 
pair of rollers, one flanged and the other grooved, atid he causes them to 
revolve one round the external the other round the interna! periphery of 
the dome, at such a distance from the edge as will allow a sufficient depth 
for the rim, the dome itself also revolving. Secondly, the invention consists 
in improvements in attaching the knobs or handles to this description of 
cover. The patentee pierces through the knob and passes a rivet picce 
through the crown of the dome, and through the hole in the kuob, the head 
of the rivet being on the under side or inside of the dome. Upon the 





balances 








upper side of the knob he forms a. countersiuking, into which he rivets 
down the shank of the rivet piece. 


The parts are al] tinned before being 
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{ diameter of the elliptical part being at right angles to the lon, 





put together, and again after they have been combined, the effect of which 

is to unite them all very securely together. 

2196. G. B. Rennig, Holland-street, Blackfriars, “ Construction of floating 
docks and pontoons.” —Dated 5th September, 1863. 2 : 

In carrying out this invention the patentee constructs the base or portion 
of a floating dock with each end taver or pointed, or made bow-like on the 
plain, instead of square, flat, or rectangular, as heretofore ; and he carries 
the hollow side wails only as far fore and aft as the sides of the pontoon are 
straight.» By this plan and arrangement considerable saving of material is 
effected, and the dock is better adapted for being moored and moved in a 
current or sideway, He constructs the base or portion of a floating dock 
such as that described in the specification of a former patent granted to the 
patentee the 22nd day of March, 1860 (No. 746), in separate chambers or 
distinct portions or pieces, so as to branch them separately, and afterwards to 
rivet, bolt, or otherwise fasten them together while in the water, and inthe 
particular manner hereinafter described and set forth. For the purpose of 
effecting the rivetting, bolting, or otherwise fastening together of two or 
more pieces or sections of the base portion of the dock after being launched 
brought together, or assembled, while they are floating in the water he 
forms and constructs a hollow box of rectangular or other suitable cross 
section, and of a form or shape longitudinally suited to the contour of the 
transverse section of the floating dock, or of the base or pontoon portion 
thereof, so that the length of the holiow box-like apparatus between the 
two vertical ends or columns thereof shall exceed the width of the dock. 
The sides of the loose portion of the said box-like structure are continued 
upwards for a certain height, and the upper extremities of these prolonga- 
tions are so formed as to receive continuous cushion pieces of vulcanised 
india-rubber, leather, or other suitable yielding or elastic material, so as to 
fit the bottom of the portions of the base of the pontoon or dock to be 
secured together, so that a water-tight joiut may be formed round the parts 
requiring to be joined. This apparatus being sunk is placed under the 
portions of the pontoon or base of the dock intended to be joined together, 
painted, cleaned, or repaired, and the water being pumped out of the hori 
zontal portion of the apparatus, the pressure of water acting beneath the 
same causes the elastic cushions to fit closely, and effect a water-tight joint 
between the apparatus and the external surface or bottom of the dock tw be 
operated upon under water ; the water which would then be contained in 
the trough-like space thus formed may be allowed to fall into the chamber 
formed by the horizontal portion of the apparatus, and from which it may 
be pumped, and when both these spaces are emptied the workman enters 
thereinto for the purpose of rivetting, bolting, or otherwise fastening the 
base portions or vuntoons together, or for the purpose of cleaning, painting, 
or repairing them. . 
2200. H. ‘Iweivetrees, Bromley, Loudon, * Portable mangling and wring- 

ing apparatus."—Dated 7th Septenber, 1863. 

There improvements in portabie mangles consist in disposing two small 
rollers of the requisite length with their ends or bearings in suitable end 
frames. On the axis of the lower oue of these rollers the inventor fixes the 
winch handle, by which motion is imparted to the rollers by which the 
mangling is effected; thus the power 1s applied at once and direct to the 
rollers without the intervention of multiplying gear of any kind. The 
improvements in wringing apparatus consist in forming the rollers with 
iron shafts, upon each of which is mounted a body of wood, the surface of 
which is covered with a tube of india-rubber. The wood roller is made 
rough upon its surtace, to receive a coating of cement, and the india-rubber 
tube, being instantly put into its proper position, is firmly secured.—Not 
proceeded with. 

2202. S. Gerisn, Shoe-lane, Holborn, and J. Weston, Whitecroas-street. 
St. Luke's, London, ** Machinery for morticing, drilling, dovetailing, and 
cutting wool, dc.”—Dated 7th September, 1863 

In machinery used for morticing, dovetailing, and cutting wood, as now 
generally constructed, the cutting tooi is carried by a bar, having a to-and- 
fro motion imparted to it. This bar, according to this invention, the 
patentees arrange to move in guides carried by an upright that projects 
above the table or bed on which the work rests; the bar is connected to 
the top of the upright by springs, so that it is constantly drawn upwards ; 
the bar can also be depressed by a treadle, or by a crank, when steam power 
is employed. By carrying the bar in this way, by a single upright project- 
ing above the tavle or bed upon which the work is supported, the framing 
of a wood cutting machine is much simplified. The dogs or holders, that 
prevent the work being lifted off the table, are required to be arranged so 
that they can be fixed at any distance above the bed or table, to suit 
different thicknesses of work. This they do by forming the dogs with long 
stems that pass down through holes in the bed or table ; from this hole 
saw cuts or slots are formed to the outer edge of the bed, and @ screw is 
passed horizontally through the bed and across the slot; so that, by 
turning the screw the parts of the bed that are separated by the slot can 
be drawn towards each other, and thus cause the bed to nip the stem of the 
dog or holder. The bed is supported on the framing in such manner that 
it can be moved to and from the bar that carries the cutting tool, aud these 
movements can be given to it by means of a screw; the position of the 
work in respect to the tool can thus be adjusted, so that the too) shall act 
upon ic as desired, and when the bed is brought to the required position it 
can be clamped to the framing by a screw. The work is by hand held up 
to the stems of the dogs carried by the bed, and after each descent of the 
cutting tool the work is by hand moved forwards, so as to allow the tool, 
at its next descent, to act on a fresh portion of the work. The machine 
may, however, be arranged so that the work shall be, by the machine itself, 
moved the requisite distance after each stroke of the tool. The cutting tool 
the patentees, by preference, hold in a clamp that can be raised or lowered 
on the bar that has the up-and-down motion imparted to it, to suit different 
breadths of material being operated on, The clam, they ewploy is com- 

ed, as has before been proposed, of a circular plate, the back of which is 

counected to the bar ; and on the face of the plate, and concentric with it, 
is another plate held up to the first plate, but capable of turning around its 
centre ; this plate has formed in ic recesses, to receive the stems of tvols, 
and the tools are held in the recesses by set screws ; by turning the plate 
on its centre different tools can be brought into the proper position for 
acting on the work, and can be retained there by a catch ou the movable 
plate entering recesses in the plate that is connected to the bar, Now, 
according to this invention, they form the recesses, into which the catch 
euters, in the face or ends of pins that pass through the plate that is con- 
nected to the bar, and on the oack of each of the pins a knob or handle is 
formed, so that they can be turned on their axes; the recesses are made 
eccentrically in the ends of the pins, and the pins are so situated in the 
plate that, when the pin is turned in one position, and the catch has 
entered the recess, the tool that is for the time to act on the work may be 
vertical, or in a line with the direction of the up-and-down movement of 
the bar that carries it ; but if the pin be turned half round, and the catch 
then caused to enter the recess, the tool will be inclined to the direction of 
the movement of the bar, and the tool will then cut at an angle to the face 
of the work, the bar having sufficient plsy in it to admit of this. A recess, 
formed in a pin in this manner, is provided for each of the tools held in the 
tool holder that is at any time required to be set inclined, as above 
described. They also form a recess in the circular plate to receive a stem 
that, at its end, carries a socket for receiving drills or boring bits; the 
socket is capable of being revolved, and on the exterior of the socket is a 
toothed wheel. When the plate is turned in such a position that the tool 
held in the socket is in a position to act on the work, this wheel comes into 
gear with a toothed wheel carried by one of the arms which connects the 
stationary plate with the bar that is moved; the arm also carries gearing, 
which transmits motion to this wheel, and this is, by preference, accom- 
plished by placing on the axis of the wheel a bevel wheel, into which 
another bevel wheel gears, and on the axis of this second bevel wheel is a 
crank handle, by turning which motion can be given to the socket for 
holding the drills or boring bits. In constructing tools to be used for mor- 
ticing, they form them chisel-shaped, and form on each side of the chisel, 
and projecting from the back, narrow ribs, as has before been proposed ; 
but, according to this invention, they make the ribs on each side of the 
chisel to project a short distance beyond the edge of the chisel, and they 
form the ends of the ribs themselves into chivel cutters, the cutting edges 
of which are parallel with the cuttiug edge of the chisel itself. By forming 
the tools in this way the portions of wood that are cut by the ribs at the 
sides of the chisel will not become jammed between the ribs, as is the case 
with the cutters hitherto used ; the cutter in this case will only draw out 
with it, in its return stroke, the portion of wood that is cut by the central 
portion of the chisel, and which is received between the two ribs. 


22(4. J. H. Cur.er, Birmingham, “ Dress fastening.”—Dated Sth September, 
1863. ; 
This mvention consists in forming a dress fastening of two parts, which 
the patentee calls respectively the hook and the eye. The hook consists of a 
piece of wire bent into a vearly circular form near iis middle, the parts of 
the wire on either side the said bent part lying parallel and close together. 
The ends of the wire are bent into loops for passing the thread through in 
attaching the part of the fastening to the article of dress or other article it 
is employed to fasten. The eye consists of a piece of wire bent at m1 
middle. The extremity of the bent part is nearly semicircular, the sal¢ 
semicircular part passing into a neavly elliptical part, the —— 
rt § 
direction of this part of the fastening. From the elliptical part 
the two portions of the wires are parallel, and terminate in loops for 
the reception of the thread in sewing it on the garment or other article ~ 
employed to fasten. The two parts of the fastening are attached to t ne 
two parts of the article to be fastened, and in connecting the two said parts 
of the fastening the nearly circular part of the huok is passed through the 
elliptical part of the eye by making the plane of one part incline slightly = 
the plane of the other part. After the introduction of the hook into pe 
eye, by bringing the two parts into the same plane, they become secur 
togetuer. In unfastening the parts it is only necessary 10 incline them we 
one another in the direction of their length, when the hook may be mmeres 
from the eye. The extremity of both the hook and eye is slightly iuclin 
to the other part, by which means the fastening is very neary flat when 
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the other two parts are connected together. No twisting action is required 

either in connecting or disconnecting the parts. 

2205. J. C. Lott, Clyro, near Hay, Radnor, “ Apparatus for turning orer 
the leaves of music."—Duted 8th September, 1863. : 

This invention relates to an apparatus for turning over the leaves of 
music instantaneously without touching them with the hand. The working 
parts of the apparatus are contained between a top and bottom plate, te 
the former of which is attached a desk of any convenient form, to support 
the sheets or book of music, so arranged as to be capable of being moved 
backwards or forwards, in order to bring the open pages up to a given line, 
whatever the thickness of the book may be. On a pin fixed near the centre 
of the bottom plate are mounted, say, six levers, which act as leaf turners. 
To each of these levers is fastened an elastic band, having a tendency to 
draw the leaf-turner over to the left. The elastic bands are so mounted as 
to be easily replaced, and are kept clear of each other by means of revolviug 
pins round which they pass. Attached to the bottom plate, and exactly 
underneath the position assumed by each lever respectively (when the leaf- 
turners are turned over to the right by hand), are six spring catches, which 
catch hold of pins projecting from the undersiie of the jeaf-turners, and 
hold the same with their bands extended ready to be released one after the 
other. There is «lso a lever capable of vibrating on a centre pin, and 
furnished with a slide which (as the lever is moved) releases the catches, 
and consequently the leaf-turners, one after the other. The lever is 
moved by a wheel and pinion actuated by a toothed wheel, which is caused 
to move one tooth at a time by means of a slide, which latter is connected 
by a cord toa pedal, which is pressed upon from time to time as required by 
the foot of the performer, thus releasing and turning over one leaf each 
time that the pedal is pressed upon. 

2208. J. H. BAKER, and G. Frirnp, Tunbridge, Kent, “ Treating excremen- 
titious and sewage matters.” —Dated 8th September, 1863. * 

This invention cannot be described without reference to the drawings. 

2209. R. A. Brooman, Fleet-street, London, “ Machines for working and pre- 
paring skins." —A communication. —Dated 8th September, 1865. 

This invention cannot be described without reference to the drawings. 

2211. J. D. Jack, Montrose, Forfar, “ Moulding or shaping mtals.”—Dated 
8/h September, 1863. ‘ i 

This invention relates to the application, employment, and use of 
mechanical means and apparatus for effecting the ramming of the sand in 
making metal castings, in place of using manual labour as heretofore, The 
pattern in use under this process is placed upon a horizontal platform or 
table, and over it is placed the usual moulding box. In connection with the 
top of the box there is a vertical pipe or duct fur the supply downwards of 
the moulding sand. The ppe contains a vertical screw blade shaft, and as 
this revolves the moulding sand is forced down through a hole in the top of 
the box. A worm and wheel arrangement, or other convenient mechanical! 
contrivance, is fitted beneath the moulding box, and this turns a vertical 
shaft for pressing the pattern upwards, against the descending san‘. 
When the moulding is completed, the pattern is withdrawn by the worm 
and wheel action through an aperture in the platform, and the box with its 
mould is then lowered by a bottom eccentric, or other mechanical means 
so as to clear it from the lower end of the said feeding pipe. The box em then 
he turned round and handed over to another platform for further treatment, 
The sand is conducted to the top of the feeding pipe by an endless chain of 
boxes or cells, and it requires no previous preparation, as the feed action 
mixes it quite fine. 

2216. T. NADEX, Birmingham, “ Raising the covers or lids of hot water 
Jugs, lea pots, coffee pots, dc.” —Dated 9th September, 1863. — 

In carrying out this invention the inventor joints the cover or lid to the 
body of the vessel in the ordinary way, and he makes a knuckle or short 
arm beyond the said joint, the said knuckle or short arm forming a pro- 
longation of that portion of the joint connected to the cover or lid. He 
makes the end of a lever or compound lever, situated in the upper part of 
the handle of the vessel, depress the said knuckle or short arm, and thereby 
raise the cover or lid.—Not proceeded with. ‘ 
. W. Gtydox, Birmingham, “ Machinery for the manufacture of iae- 
tallic tubes and hollow culinders.”—Dated 9th September, 1863. : 

This invention relates, First, to improvements in cores or core bars 
employed in casting hollow metallic cylinders to be made into metallic 
tubes, and in casting other hollow cylinders and holiow castings for various 
purposes, and consists in means for making the said cores or core bars 
capable of contracting in diameter under the pressure of the solidifying 
and cooling metal. Secondly, to improvements in rolling machinery for 
manufacturing metallic tubes and hollow cylinders. —Not proceeded with. 
2223. N. Tuomrson, Abbey-vardens, St. John's Wood, “ Apperatus for 

stoppering bottles, jars, &c.”—Dated 9th September, 1863. 7 

One important feature in this invention consists in constructing a stopper 
of two discs or parts that are connected together at their centres by a 
serew ; the thread of the screw that screws into one part is right handed, 
and into the other left-handed, so that, by turning the screw the two parts 
are prevented from turnivg with the screw by one part having pins pro- 
jecting from it, which pass through holes in the other part; or the parts 
may be otherwise prevented from turning. The two parts, as they are 
drawn towards each other, are caused to compress and so expand a ring of 
vuleanised india-rubber placed between them, and make it fit tightly 
within the mouth of the bottle. * 
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Quarterty Meetincs or THE Iron Trave: Prices Confirmed: A 
Slack Trade—Pia Inon: No Sales: Prices Receding: Further Re- 
duction of Make — Sroxe anv Coan: Dull: Higher Wages De- 
manded: Labour Abundant — A Puppter’s Rapste Workep by 
Macuinery: Jn Operation at Bilston: Its Advantages: When shall 
we have a Rotary Furnace ?—Fravv By AN Ironworks’ MANAGER: 
Committal for Trial—Marvware ‘Traves: Branches and Localitic 
Specified—Disrute at vHE MetropouitaN Ramway CarriaG 
Works: The Hours Worked throughout the Kingdom—AnotuEr 
Partian Strike —Dvuptey Geowodican Soctery: Three Days’ 
Exhibition and Scientific Meetings — A Binwinauam Encixver 
AND THE Gas AND Water or Denbica, 


Yesrervay (Tbursday), the leading meetiug of the current series of 
quarterly gatherings of the iron trade took place in Birmingham. 
Che trade have resolved to confirm tbe recommendation of the 
Preliminary Meeting, and continue this quarter the prices of last. | 
During the period which has elapsed sinve the Preliminary Meeting, 
more orders have come to hand than in the previous fortnight, yet | 
the demand is not active; and firms who bave not an American or | 
Continental connection are slack. Nor has their position been 
much improved to-day. Engagements have certainly been entered | 
into durivg the meeting, but they have not been either in number | 
or in value equal to the expectations formed at the close of the | 
Preliminary Meeting. Excepting in regard to inferior descriptions | 
prices are kept up to list by first-class houses, and very near to it | 
by the makers of a reliable quality. ‘I'he iron-trade of North Stafford- 
shire have resolved to take the same cause as that adopted in the 
south of the country with regard to prices, but the state of trade in 
both parts of the country seems to be tolerably similar. 

Searcely anything has been done in pigs, notwithstanding that 
Prices are generally lower. ‘The make will, therefore, be still further 
reduced. 

_ tone and coal meeta flat sale ; yet some colliers at Bilston have just 
&lven notice for a rise of 3d. aday wages, to make their wages 3s. 6d. a 
day, the sum from which they have just been dropped to 3s. 3d., 
which is the district rate. The men on strike at Mr. Philip 
Williams’ colliery, near to Willenhall, have bad an iuterview with 
their employer, aud he has declined to take them on again until they 
will go in at 3s. per day, which, with his present stock of ironstone, 
aud the drooping character of the market, is all that the chairman of 
the iron trade says that he can afford to pay as wages. Colliery | 

| 
| 








_ ur is getting plentiful through the reduced get, and it will 
ecome more so as blast furnaces continue to be put out. With a | 
view to keep down stocks, miners in this district have recently | 
resolved to refrain from working on Mondays. 
The attention of the iroumasters of this district is now being | 
en nently directed to an “improvement in machinery for pad- | 
ray Fae and steel,” the patent for which (No. 1,612) was sealed on | 
j “th of last December, and described at the time in “ Tbe Pateut | 
‘ — of Tue Excineer. The inveution applies to the working 
duri © puddier’s rabble by machinery instead of by manual labour | 
- re aan time which intervenes between the melting of the iron 
a emnaee and the termination of the boiling. The machinery | 
Beard n applied to one furnace at the Regent Works of Messrs. | 
ptr et gt Bilston, and its simplicity and effectiveness are 
Solin ee -y high terms by the proprietors and the managers of the | 
al = the puddlers also are beginning to regard it with favour, | 
withstanding that at first they offered some opposition to its in- 





troduction. The very severe labour of stirring the iron by the 
puddler and his under hand is now performed by the machine, and 
in a far more effectual manner than was before possible. In con- 
sequence, the iron which is brought out of the furnace is superior, 
the yield is larger, the grayest iron may now be puddled, the 
work may be accomplished in a much shorter time, with a consequent 
saving of fuel, aud much larger furnaces than are now used might 
be brought into vogue. There would not, if the machine should be 
generally adopted, b» the necessity for so much “ play ” in the hot 
weather, aud we do not see why more than six heats a turn should 
not henceforth be the rule. A fore and under hand puddler are 
still required at every furnace, andl larger wages would be earned 
with much less toil. The balling-up is done, as previously, by the 
fore hand. The physical and moral results of the adoption of the 
machinery by ironmasters generally would be considerable. Saved 
the most laborious part of his work, the puddler might be reasonably 
supposed to live on an average five years longer than now; and no 
longer called upon to perform work of so toilsome a nature as the 
constant stirring of 4 cwt. of molten iron with an iron bar in fierce 
fire, the puddler would gradually become a more educated artisan 
than now. Mr. Joln Griffiths, the inventor of the machinery, was 
once the manager of the Regent Works, but he is now manager to 
Messrs. John Eastwood and Sons, of Derby, at whose works the 
invention is in partial operation. After the erection of the steam 
engine the other machinery might be applied at} a cost, it is 
calculated, of about £15. When the iron trade will turn their 
attention to the securing of a puddling furnace which will require 
no rabble, and which shall be altogether worked by machiuery, 
no one seems now to venture an opinion. We may, however, say 
that Mr. Bernard P. Walker, of Wolverhampton, is still occupied 
with a view to demonstrate to the trade the pessibility of making 
good puddled iron in a rotary furnace. 

Reuben Lewis, manager of Tipton Green Ironworks, of Messrs 
Barrows (late Barrows and Hall), and who had been 1 the ser 
of the firm eighteen years, has been committed for trial, c 
with fraud, by obtaming as wagés due to workmen an excess of 
money for the pay- 

Of the hardware trades we have to report that business generally 
has slightly improved. ‘ 
the factors’ travellers are sending home favourable accounts relative 
to the prospects of the spring trade. In Birmingham some degree 
of quietude prevails, but there is no approach to depression, the 
mauufacturers in all the principal trades having sufficient orders in 
to keep their workpeople fully employed. The metal trades are 








quiet, and there is a less demand for material ; the consequence is | 


that the rolling mills are not so actively engaged. On Monday the 
price of copper was reduced £5 per ton, making tough cake and tile 
£98; but selected, £101 per ton, Up to this time the demand for 
spring goods has been moderate; the platers report business 
dull, and the brass founders are in much the same position. Some 
of the jewellers are making up goods for stock. Iu Wolver- 
hampton and neighbourhood the japanners report business 
rather dull, but the tin-plate workers, lockmakers, and those 
also who are engaged in minor trades, are doing a good 
average amount of business, while the paucity of artizau unem- 
ployed labour is the best proof that trade is, upon the whole, in a 
healthy state. From the surrounding district the reports are not 
less satisfactory. In the neighbouriood of Wednesbury all the 
large works are in full operation, there being a steady demand for 
railway fittings. The casting trade continues brisk. At Walsall 
the saddlers’ ironmongers are very fairly supplied with orders, and 
at Westbromwich the hollowware manufacturers are well employed, 
the only check upon that branch being the price of iron. in East 
Worcestershire there is ample evidence that trade is, upon the 
whole, pretty active. 

A dispute which is occasioning considerable interest in Birmirg- 
ham, but as to the precise nature of which there is a difference in 
the statements of the men and their masters respectively, exists 
between the men and the managers of the metropolitan carriage 
works in that town. At Saltley it seems that the mea employed in 
all the carriage works in the neighbourhood work sixty hours a 
week. ‘They state that, of the 20,000 men employed in the carri=ge 
and wagon trade of the kingdom, 16,000 to 17,000 are working at 
564 to 58 hours per week, and they, most naturally, wish to 
work only the same number of hours as their fellow-workmen in 
other works of the kind. It does seem hard that carriage makers at 
Crewe should have two hours more freedom on Saturday than 
carriage inakers at Saltley, aud the case seems doubly hard when 
thus stated in the memorial of the men:—“ Your memorialists tind 
that it is arule of the London and North-Western Company that the 
men employed by them iv their various establishments work 57} 
hours per week. ‘Tere is but one exception, and that is caused by 
the works being situated in this district, where the number of work- 
ing hours are more than elsewhere, and that men who are now 
working 60 hours per week were only working 57} hours when 
stationed at Crewe and London.” They have memorialised the board 
of directors to alter the number of hours from 60 to 58 hours per 
week, and have receive | the following answer, viz:—“ That they do 
not feel justified in taking the initiatory part iu altering the esta- 
blished rule of the neighbourhood, but are willing to accede to the 
request should the other employers grant their workmen the 
same.” If this is a correct statement of the difference, the claims 
of the men do not seem more than reasonable. 

About twenty men out of the Hundred employed at Messrs. Sharp 
and Brown's wire-drawing wérks in Birmingham have strack. 
They have up to the present time, and for twelve years, commenced 
work at three o'clock in the morning; but the malcontents now 
wish that hour to be altered to five o'clock, The masters have, 
however, determined to resist the demand. 
early hour in order that as much work as possible may be done 
during the’summer months, before the heat of the day comeson. It 
is not understood that the men desire to perform less work in the 
day, but they wish tu begin their employment two hours later in the 
morning. 

Under the auspices of the Dudley Geological Society an exhibi- 
tion of the manufacturing products of the neighbourhood, of the 
geological specimens found in the locality, and of works of art 
contributed by noblemen and geutlemen in the West Midlands, was 
heldin Dudley on Tuesday, Wednesday, and lhursday last. 
tific meeting, under the presidengy of Lord Lyttelton, was held on 
Tuesday evening; a meeting} 
at which the best methods tting the minerals of the district 
were discussed, was held on We@lnesday, and a paper on the South 
Staffordshire Coal-field, read y/Mr. Rupert. Kettle, the judge of the 
Worcester County Court, who Was the chairman; and on Thursday 
there was a conversazione, at whlch papers on subjects germane to 
the exhibition were read. Messrs. Lloyd and Foster, of Wedues- 
bury, who ure making Bessemer steel, sent specimens of the metal 
to the exhibition ; models of Gore’s gas furnace for melting metals 
were there; M. Jacob and Co, exhibited specimens of their 
artificially-made magnetic oxides of iron, prepared by forcing steam 
over hot iron filings, turnings, and borings; models of Wright's 
patent movable fire-grates, manufactured by Cochrane, Grove, and 
Co, were much admired, as the model showed that the principle 
was applicable to locomotive, marine, and other boilers; Mr. 
Nicholls, of the Coalbrookdale Company, exhibited some very deli- 
cate specimens of castings electrotyped, which show to what 
perfection the art of casting cau be carried; Messrs. May and Co.'s 
exhibition of Giffard’s patent self-acting water Injectors, for feeding 
steam boilers, and Tangye Brothers’ hydraulic punching machines 
are among the most interesting of the manufacture department. 
‘The museum presents a rich aad rare exhibition of fossils. What 
is left of the old Dudley G@ological Society's collection is there, 
strong in encrinites, but wdak in trilobites. Fish remains, coal 
plants, silurian corals, and mollusca, were in admirable order, the 
specimens being very fine. 

A civil engineer of Birmingham is laying the town of Denbigh 
under obligation to him. The townspeople offered a prize some, 
time ago for a feasible plan of supplying the piace with good water 
but no one of the plans seut in were approved, and the premium was 








A scien- | 


ine ageuts aud mine proprietors, 


in consequence divided amongst the competitors. In 1862 Mr. 
William Richardson, who is the lessee of the Denbigh Gas, Works, 
found that there was a source at Llewesog, about three miles from 
Denbigh, peculiarly adapted for the supply by gravitation of a 
beautifully fine and soft water, sufficient in quantity, at the usual 
average of consumption, for the increase of many years. A com- 
pany was quickly formed, and the Act of Incorporation obtained 
last session, and within ten months the works have been sufliciently 


| executed for the water to be brought into the town. 


arged j 


There aremore country orders in hand, and 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverroot: Mersey Docks and Harbour Board; Tranmere Local Board 
of Health: Town Council Proceedings: Launch of an Iron Ship . 
The Mackay Gun—Tue Late Disaster at Saerereco>—Tue Stare’ 
ov Lancasumre—Nortuern Marrers: The Low Light Dock: Pro- 
posed Ironworks at Monkwearmouth; North-Eastern Railway ( York 
and Doncaster Extensions): Steam Shipbuilding: New UVolliery— 
Water Reservors: Oldham: Sheffield —'Tyxemovra Gas Com- 
pany — Tue Dersysutre Inon Trape— Scortisu Torws: Clyde 
Suipbuilding: The Smote Consumption Question at Glasgow: Glas- 
gow Waterworks: Forth Navigation. 


Ler us commence with Liverpool. At the last meeting of the 
Mersey Docks and Harbour Board the Works Committee recom- 
mended the payment of £20,000 to the Earl of Derby to complete 
the purchase of a portion of the foreshore at Bootle arranged to be 
bought from his lordship. The recommendation was agreed to. 
The following letter was read from Mr. C. Mac Iver:—* To the 
Chairman and Members of the Mersey Docks and Harbour Board. 
Malta, March 26, 1864. Gentlemen,—I beg very respectfully to 
enclose an account for your consideration, amounting to £464,750, 
and to inform you of my intention of being in Liverpool early in 
April, when | shall have the pleasure of waiting on you, if required, 
to furnish information and explanation in regard to avy item upon 
which there is any doubt, or of which there is any disiuclination on 
your part to admit the justice, The amount would have been 
understated, not overstated, at half-a-million ; and, seeing that the 
Dovk Board allowed and paid the timber trade sailing interest (as 








| they did uot loug ago), compensation demanded for alleged disabil- 
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ties entailed on it, | trust there will be no repuguance now, on the 
part of any member, to admit (much less any disposition to question 
or ignore) the principle in the present case, although | am engaged 
in the steam trade, not in the sailing ship trade, and only subscribe 
myself— Your most obedient servant, Charles Mac Iver.” A lengthy 
list of particulars, including for sums exacted for dock dues without 
dock accommodation, £50,000 ; loss through insuflicient accommoda 
tion in the Huskisson Dock, £50,000; extra expenses through tho 
same cause, £40,000; for expenses paid yearly in consequence of 
the large mail steamers not being admitted iu a general way to the 
docks, and having to discharge in the river, £300,000; and other 
smaller items were annexed, to the letter. The chairman, after 
waiting afew minutes, said he was under the impression that some 
gentleman would make some observation with reference to it. It 
was such a peculiar document—such an extraordinay one—that he 
hardly knew how to deal with it. Ife could not suppose Mr. Max 
Iver could be serious in the matter. Ile might have some object in 
laying it before the public, but really beyond that he (the chairman) 
could not see what object that gentleman eould have. Mr. Smith 
thought it would be better to say nothing about it. The chairman 
said, if on avy of the points Mr. Mac Iver wished to confer with 
the board on his return from Malta, he was quite sure they would 
be very glad to hear it, but in the meantime it would remain on the 
table. The Tranmere Local Board of Health has resolved on raising 
£8,500 for sanitary purposes. At the last sitting of the Liverpool 
Town Council the finance committee recommended a grant,of £1,000 
to Mr. Weightman, the corporate surveyor, for services rendered in 
preparing the plavs for the Free l’ublic Library, and superintending, 
as architect, so much of the building as was erected at the cost of 
the late Sir William Brown, Bart. After some opposition on the 
part of Mr. J. Rt. Jeffery, the recommendation was adopted, Mr. 
Stewart moved that the council purchase the Crown's interest in 
part of the foreshore of Tranmere Pool, containing about 13 acres, 
2 roods, 35 perches, for the sum of £924 163.; and that the whole 
iuterest of the Corporation be offered to the promoters of the 
Tranmere Docks for the sum of £2,500. Mr. Stewart said that the 
Tranmere Company required part of the foreshore of the pool, but 
it was necessary first to pay the Crown for their right over that 
portion of the pool which was covered with water. Mr, Sheil 
seconded the motion. Mr. Picton begged to protest in the strongest 
terms against any payment being made for what he believed the 
Crown had no shadow of aclaim to. The town clerk explained that 
probably the Corporation did at present possess a title to the foreshore, 
but as the Crown disputed the title the contesting of the point 
would involve an expense of something like £2,000 or £5,000. He 
therefore advised the Council rather to expend £900 in the purchase 
of the title than to spend several times that amount in contesting 
their claim to the possession of it, more especially as this was the 
last portion of the foreshore with reference to which such a question 
could arise. ‘The Council coincided with this view. With reference 
to the Mersey rams, it is stated that Mr. Hamel, of the common law 
bar has proceeded to Egypt to examine the Pasha on the part of the 
crown, aud that Mr. J. Fletcher, late of the firm of Messrs. Fletcher 
and Hull, accompanies him to act on bebalf of the owners of the 
rams. On Saturday an iron ship of 205ft. length, 35ft. beam, 23ft. 
depth of hold, and 1,200 tons burden, was Jaunched from the yard 
of Messrs. Royden and Son. She was christened the Oanita. lier 
owners, Messrs. ©. W. Moore and Co., intend her for the Calcutta 
trade. After the launch a number of ladies and gentlemen were 
entertained at a dejenner by Mr. I’. Koyden, jun. It was intended to 
have tried Mr. James Mackay’s new wrought iron gun against armour 
plates, representing a section of the side of the Agincourt, now 
building for Government by Messrs. Laird, of Birkenhead, on Satur- 
day, at Crosby, on the beach; but owing to the dense fog, and to tie 
iron target being placed considerably in shore, it was not considered 
safe to tre. In previous rifled guns the general principle appears tu 
have been to allow as little windage as possible. Mr. Mackay, on 
the other hand, by the formation of the grooves, allows a windage, 
which is made the motive power in giving a rotation or twist to th« 
shot. ‘The shot are of peculiar construction, and Mr. Mackay claims 
for them an extraordinary power, when fired even from a smooth- 
bore gun. ‘I'hey are cylindrical in form, balanced from the centre of 
the length. At some preliminary experiments, on Wednesday, iu 
last week, against a wooden target, at 200 yards range, some 
excellent practice was made. Two successive shots cut out a bull's 
eye 8in. in diameter. A 168 1b. shot, tired with 20 lb. of powder, 
drilled a clean hole througi the target, and richochetted some 
thousands of yards, until it was lost to sight. Oa Saturday a few 
shots was fired at the wooden target, with a view to ascertain the 
initial velocity. With a charge of 20 lb. of powder, and a shot 
weighing 1121b., an initial velocity of 1,640ft. per second was 
obtained. An electrical machine, used for the purpose of taking the 
velocity, was invented by Mr. Newman, of the Electric Telegraph 
Company, and worked under his superintendence. Captains Fisher 
and Bush, of the Roya! Navy, Colonel Clay, Adjutant Matheson, and 
other gentlemen interested in gunnery were present. 

At «a meeting held at Leeds last week to aid the subscription 
commenced on behalf of the sufferers by the late Sheflield 
calamity, a gentleman who had visited Sheffield made a 
precise and succinct written report, from which several interesting 
particulars may be gleaned. We accordingly give a few extracts :— 
‘*The total loss is variously estimated by persons haviug an in- 
timate acquaintance with the district, at amounts varying from 
£400,000 to £800,000, and there is no doubt that a considerable 
portion of this bas fallen on a class of people whom the loss, unless 
timely assistance be rendered, will reduce to pauperism. ‘The 
Sheffield committee are of opinion that, with the utmost care 
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and economy, they will require a sum of at least £60,000 to meet 
all legitimate claims for assistance, although there is no doubt 
that the loss sustained by parties who are proper objects of 
relief very far exceeds that amount. The committee informed 
me that the loss in the destruction of furniture alone 
will amount to tens of thousands of pounds, the furniture in above 
4,000 houses having been wholly or partially destroyed. As to the 
liabllity of the Waterworks Company, I am informed that the agents 
of the company decline to make any admission of its responsibility. 
It must not be forgotten that no claim against the company can be 
made available without delay and expense; and that to the class of 
persons whose wants are to be met by the subscribed funds, the delay 
alone would be utter ruin. The Sheffield committee have devised 
a very judicious mode of meeting this difficulty in a manner which 
is fair both to sufferers and subscribers, i.¢., by assisting the sufferer 
with funds to meet his present necessities, and taking a mort- 
gage on his claims against the waterworks company for the amount 
advanced to him. I made inquiries as to the assets which the 
Waterworks Company possess to meet the demands upon it, and was 
informed that they consist of a great quantity of reservoirs, lines of 
pipe, and other P ant of a waterworks company, and of a sum of 
about £70,000 of capital net yet called up. Time, of course, would 
not allow of my investigating the probability of this £70,000 being 
realised, as this would have necessitated an inquiry into the solvency 
of each individual shareholder liable to a call. The reservoirs and 
plant are estimated to be worth nearly £500,000. It is probable that, 
after the claims upon the Waterworks Company have been ascer- 
tained and liquidated, a considerable portion of the relief grauted 
will be repaid to the Ceutral Committee from money recovered 
from the Waterworks Company.” 

It is interesting to group together a few salient facts in illustra- 
tion of the improved state of Lancashire. In the fourteen weeks 
ending April 8, the average weekly sales of cotton to the trade 
were 26,920 bales against 18,729 bales in the corresponding period 
of 1863. The increased imports have fully kept pace with this 
gratifying progress in the consumption, the receipts at Liverpool 
in the fourteen weeks ending April 8 having been 493,230 bales 
against 320,760 bales in the corresponding period of 1863. Is it too 
much to say that, under these hopeful circumstances, we shall soon 
look back upon the Lancashire distress of 1862 and 1863 as a thing 
of the past? 

From the north we learn that the 24th of June has been selected 
as the day for laying the first stone of the Low Light Dock, and 
that arrangements of a satisfactory character are being made as to 
the capital, &c. It is stated that a company of capitalists has leased 
from the North-Eastern Railway Company land on the north side of 
the North Dock, Monkwearmouth, for the purpose of erecting new 
ironworks thereon for the manufacture of plate, angle, and other 
iron used by builders of iron vessels on the Wear. It is also 
understood that the facilities, by sea and by rail, which the spot 
will afford will lead in all probability to the erection of blast 
furnaces, and the importation of iron ore by ship from the Tees. 
A screw steamer, the Galileo, 1,525 tons, was successfully launched, 
on Thursday, from the yard of Messrs. Andrew Leslie aud Co., 
Hepburn, Gateshead. This is the third of Messrs. Lamport and 
Holt’s and Messrs. Rathbone Brothers, and Co.’s new line of screw 
steamers from Liverpool to the Brazil ports and river Plate. Messrs. 
Leslie have two other steamers, the Herschel and |’tolemy, on the 
stocks forthesameline. Ou Friday, after hearing counsel in opposition, 
the committee on the Nortb-Kastern Railway Company's proposed 
extensions between York and Doncaster passed the bill, and adjourned 
until Monday to settle the clauses. Ou Thursday afternoon an iron 
tug steamer of 70-horse power was launched from the iron ship- 
building yard of Messrs Marshall Brothers, Willington Quay. She 
has been built for the Universal Steam Tug Company, Liverpool, 
and is the twelfth vessel built for that company by Messrs. Marshall, 
Mr. Oswald, of Pallion, launched on Thursday a steamship of 1,400 
tons register. After leaving the ways the vessel struck on a bank 
of mud and stones, smashing one of the fans of her screw propeller. 
Otberwise, however, the ship was uninjured, and was brought down 
to the North Dock tobe fitted out. Ou Monday ground was broken 
for a new colliery on the edge of Birtley Common. 

With reference to water reservoirs, we may note that Mr. Em- 
mott, engineer, hassubmitted to the Oldham Corporation an elaborate 
report wpou the state of the waterworks now in course of construc- 
tion at Picthorn. There are four reservoirs in all, the middle or 
supply reservoir for Oldham being the principal. In April, 1862, 
there was aslip on the outside slope of the embankment, arising no 
doubt from the soft nature of the strata, on which the outside 
rested. ‘This slip has been repaired, and about 35,0000 to 40,000 tons 
ofrubble stone and dry shaley earth put on the foot of the outside 
slope of the embankment. Drains have also been laid under this 
stone in various directions. All other parts of the embankment 
have been regularly and carefully inspected, and from that time to 
this day there has not been any giving way whatever. The report 
concludes :—“ So far as these embankments and reservoirs have 
progressed, 1 am not aware that anything has been omitted to be 
done which was necessary to give permanent safety and stability to 
these works. The reports and assertions as to the gradual sinking 
of the large embankment are false and perfectly unfounded. [ do 
not know anything against their perfect safety, or to cause any 
alarm as to danger from these works.” Mr, Emmott forwards with 


this a copy of a report drawn up by Mr, J. F. Bateman, who | 


examined the embankment at the time the slip took place. Mr. 





Bateman stated that the accident was one which would cause some | 
delay in the completion of the work, but there was no cause | 
for alarm, and it was well it had occurred before the reser- | 


voir was filled with water. In the House of Commons, 
on Friday eveving, Sir George Grey stated that Mr. Raw- 
linson had not yet made a detailed report in 
to the state of the Bradfield reservoirs. Those reservoirs were 
eleven in number, and he believed two of them were considered 
unsound, but the water had been drawn off, and they would not be 
refilled until they were rendered perfect. The other nine were 
quite sound, 

The shareholders in the Tynemouth Gas Company held their 
annual meeting last week, Mr. W. Wingrave presiding. The report 
stated that there had been a considerable increase in the consumption 
since the reduction in the price of gas, and it had been determined 
by the directors to recommend to the shareholders to increase the 
share capital one-third, with the view of providirg for the payment 
of a new gasholder about to be erected. : 

In the Derbyshire district the machine shops and makers of 
locomotives and railway plaut are fully occupied, the machine and 
tool makers having many good orders on hand for the continent. 
Several chauges are taking place in several of the large works. 
Mr. Charles Markham, the locomotive engineer to the Midland, 
goes from that company to the Staveley lron and Coal Company, 
as its managing director. Mr, Hedley, who has now retired from 
his Government inspectorship of mines takes a seat at the board. 
The extensive firm of Beale aud Company, at Park Gate, near 
Rotherham, bas been merged into a joint-stock concern, and a very 
influential board of directors has been appointed, with Mr. Hedley 
at their head. 

We uow turn to Scotland. On Friday last Messrs. W. Denny and 
Brothers launched a fine ivon paddle steamer of 2,040 tons burden, 
builders’ measurement, and which is to be fitted with engines, by 
Messrs. Denny aud Co., of 400 horse-power nominal. ‘Che owners 
are Messrs. Jardine, Matheson, and Co., London, aud the vessel is 
intended for the Chinese river and coast trade, for the requirements 
of which she is specially adapted. The first of two large steamers, 
intended for the passenger trade between Quebec and Montreal, is 
now in course of construction by Messrs. Barclay, Curle and Co., in 
their yard at Stobcross. They are being built from a fine New 
York model, and the work upon the first of them, the Quebec, 
is now in a forward state. Her dimensions are — Length 
of keel, 285ft.; breadth of iron hull, 34ft.; 
of hold. The decks are to project over the sides of the hull, and 
will be 60ft. across. On the main deck there will be a large and 
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aud 11ft. depth | 
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beautifully fitted up ladies’ cabin, offices, luggage rooms, engine 
room. &c. Above the main deck there will be another deck, also 
60ft. broad, extending the whole length of the vessel. This upper 
deck isto be devoted entirely to cabin passengers. Ou it will be 
the grand saloon, 20'ft. long, which is to be fitted with rich furni- 
ture, mirrors, &c. The state rooms are to be ranged on each side 
of this saloon, leaving a passage outside for a promenade. The 
engine to propel the vessel is to be a single cylinder beam engine. 
The cylinder is to be 60in. diameter, and 11ft. stroke, and 


will be supplied with steam at 45 1b. pressure from two 
boilers. The paddle wheels will be 32ft. diameter, with 
floats 10ft. broad. The engine will work up to 1,500 


horse power, and is expected to propel the boat at a speed of twenty 
miles an hour. The other boat to be laid on after the Quebec will 
be the same in all respects. Both these steamers, with all on board, 
will draw enly about Aft. of water. They are being built under the 
superintendence of Mr. William Inglis, a Canadian engineer, now 
settled in Edinburgh. When the Quebec is finished she will be 
taken asunder, packed up, and shipped to Canada. Messrs. J. and 
R. Swan, Kelvindock, have launched an iron screw-steamer of the 
following dimensions, viz., length, 87it. Gin.; breadth, 19ft. ; depth, 
9ft. She was named the Argyll. The vessel is intended to ply 
with goods and passengers between Glasgow and the West High- 
lands, via the Crinan Canal, and will be commanded by 
Captain Duncan Colquhoun. Her machinery is by Mr. John 
Smith, Garscube Engine Works, Glasgow. On Friday the 
Penguin, owned by Messrs. G. and J. Burns, and designed for the 
Liverpool trade, sailed down the Clyde on a trial trip. It is reported 
that the Dublin and Clyde steamship Lord Clyde has been taken up 
by Government to carry troops, and that the new steamer Earl of 
Carlisle will be put upon her station during the course of next week. 
‘the Lord Clyde is expected to leave immediately. The smoke 
committee of the Glasgow Police Board has issued a very long 
report in reference to a memorial from certain owners and 
occupiers of works in the city and suburvs of Glasgow. ‘The 
committee recommends that the following course of procedure 
should be adopted :—* That all cases should, on the same day on 
which the offence is detected, be reported to the Chief Constable, 
who should, within 48 hours thereafter, send notice of the offence to 
the owner or occupier of the works, specifying the hour, and the 
space of time within that hour, during which black smoke was 
emitted. That the reports should be submitted by the Chief Con- 
stable, as at present, to the Committee on Smoke Nuisance, previous 
to the most clamant cases selected by the committee being remitted 
to the Procurator-Fiscal for prosecution. That a notice to the effect 
that information had been laid before the committee that, on a specie 
fied day and hour, quantities of black smoke were emitted from the 
works complained of, and that on any repetition of a similar offence, 
the matter would b» handed to the Procurator-Fiscal for prosecution, 
without further intimation, should be sent to the owner or occupier 
of each work reported ; and that, in the event of the recurrence of 
any similar report of the same works, the matter should, without 
further notice, be remitted to the Procurator-Fiscal for prosecution. 
That an engineer or properly qualified person should report, as at 
present, tothe Procurator-Fiscal, as to the state of the furnaces 
complained of, previous to prosecution. That the Procurator-Fiscal 
should, at each meeting of the committee, report progress in the 
actions instituted by him on remit by the board, and specify the 
courts before which such actions are in dependence.” Mr. Gale’s 
quarterly report as to the state of the Glasgow Water Works sums 
up matters as follows:—In Loch Katrine, Loch Vennachar, and 
Loch Drunkie, there are at present 142 days’ supply of water, includ- 
ing the compensation water to the River Teith, amounting to 40} 
million gallons a day; and in the Mugdock Reservoir 22 days’ 
supply for the city in addition. At the Gorbals works there are 194 
days’ water at the rate these works are at present being drawn upon. 
The quantity of water sent into the city during January, February, 
and March last, was 18,400,000 gals. a day on the average from the 
Loch Katrine Works, and 3,400,000 gals. a day from the Gorbals 
Works ; in all, 21,800,000 gals. a day, being two million gals. a day 
more than the corresponding three months of 1863. The high 
wind of Saturday the 13th February did some injury to the road 
on the north side of Loch Katrine near Ellen’s Isle, and to the 
pitching on the front slope of the main embankment of Loch Drunkie. 
In other respects all the works have stood the winter well, and the 
heavy floods of the 15th and 16th February, and the 14th and 13th 
March have done no damage. ‘The stone beaching at the inlet to 
the aqueduct, to protect the edge of the loch from the action of the 
water, will be extended during the ensuing summer. The planting 
and fencing at the outlet ot Loch Vennachar are nearly completed. 
On the 9th March one of the 48-in. syphon pipes in the Valley 
of the Duchray Water Works burst. The pipe was Lin. thick, and 
appeared to be a sound and regular casting. It had been subject to 
the same uniform pressure as that under which it gave way tor up- 
wards of four years previous to the accident. 
the aqueduct has not been stopped during the last three mouths, 
except during the repairs on the Duchray pipes. As far as the 
aqueduct could be examined during that stoppage, it was found in 
good order. ‘lenders for raising the sides of the cast iron troughs 
have been received, and as soon as the contractor is decided upon 
the work should be commenced, as the rapid increase of the con- 
sumption of wat ¢in the city renders the completion of this addi- 
tion to the works this summer indispensable. Arrangements have 





| been made with the proprietors of the Barloch estate tor the com- 


ig of the waste water drain from the reservoir through their 
ands. The inspector's cottage is being proceeded with, and should 
be ready for occupation in June or July. The storms and tloods of 
the past winter have done no damage at these works. If the pre- 
posal for enlarging the flood water course is approved of, the greater 
part of the work may be executed this year. Beyond the usual 
extension of the distribution pipes in the city there is nothing of 
any importance to report. No accident has occurred to any of the 
mains during the last three months. The two remaining pumping 
engines at the Dalmarnock Works have been sold, and are being 
removed. The high floods on the river Clyde, on the 14th and Lldth 
March, have carried away a portion of the river bank at both the 
Cranstonhill and the Dalmarnock Works, and the repairs required 
will be somewhat extensive. It is supposed that the increased 
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velocity of the river during floods, through the deepening and widen- | 


ing operations below the Broomielaw, has been principally the cause 
ot the late abrasions of the river banks.” A meeting of the Forth 
Navigation Commissioners was held in Stirlingon Friday, to consider 
a communication received from Mr. Robert Bruce, chairman ot the 
Scottish Central Railway Company, inquiring if the commissioners 
could yet up a memorial to the Board of Trade against the alleged 
proposed interierence with the navigation of the river Forth by a 
great railway bridge. The only petitions presented agaist the 
bills were from the Carron Company, the Forth and Clyde Canal, 
the Scottish Central Railway, and one or two traders. After a 
slight discussion, the commissioners decided to remain neutral, being 
of opinion that the proposed bridge would not atlect the interests of 
Stirling. 


Anr Warcu Cases.—* In Benson's great case are some fine speci- 
meus of engraved watch cases, designed by the pupils of the Schuols 
They are, perhaps, on the whole, the best specimens of 
engraved watch cases in the Exhibition.”— Clerkenwell News, October 
27, 1862. Chronometer, duplex, lever, horizontal, repeaters, centre 
seconds, keyless, split seconds, and every description of watch 
adapted to all climates. Benson’s Illustrated Pamphlet on Watches 
(free by post for two stamps) contains a short history of watcimak- 
ing, With prices, from 3 to 200 guineaseach. It acts as a guide in 
the purchase of a watch, and enables those who live in auy part of 
the world to select a watch, and have it sent free and safe by post. 
Prize Medal and Honourable Mention, Classes 33 and 15. J. W. 
Benson, 33 and 34, Ludgate-hill, London. LEstablished 1749. 
Watch and Clock Maker by Special Warrant of Appointment to 
H.R.H. The Prince of Wales.—Apyr. 


METAL MARKET 


Tue demand for metal has slightly improved this past week. 
RaiLs.—Some orders in the market ; £7 10s. is the nearest price. 
T1x.—A dull market. Banca £114, and fine Straits at £110 per ton. 

Tin Puates.—Dull of sale. Coke at 24s,, Charcoal at 28s. per box. 

Leab.—A large business doing, at £21 10s. for soft English, and £21 for 
Spanish. 

Corrgr.—A further reduction of £5 per ton was announced on the 11th 
inst. Manufactured Copper is now quoted at £105, and Tile and Coke at 
£98 per ton. 

The reduction does not appear to have brought in buyers, and the last 
accounts from India bring a dull market. 

Sre.TER.—A downward tendency at £21 per ton. 

54, Old Broad-street, London, E.C., 

April, 13th 1864. 
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GLASGOW, 13th April, isé4. 

The market keeps quiet without any animation worth noticing. Prices 
are a degree firmer, having advanced during the week to 59s. 6d. cash, but 
has since receded to 59s. cash. 


The demand for manufactured iron is improving. Shipments of pig iron 


last week was 12,531 tons against 15,574 tons in the same week of last 
year. 
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Conveyance or Matts.—The sum of £574,256 is to be voted by 
Parliameut this session for the conveyance of the mails by railway 
in the United Kingdom, and the sum of £146,016 for the convey- 
ance of mails by mail coaches, vans, carts, omnibuses, and pueumatic 
tubes. The chief payments to railways in Eugland for the convey- 
ance of mails in the year are these:— London and North-Western 
Railway, £82,416; Chester and Holyhead, £50,200; and Laucaster 
and Carlisle, £18,206; Great Western, £49,829; North-Iastern, 
£39,177 ; and Stockton and Darlington, £1,311; Midland, £35,190; 
South-Eastern, £23,635; South-Western, £21,620; Great Eastern, 
£21,367; Great Northern, £9,877; Lristol and Exeter, £9,870; 
South Devon, £7,479; Lancashire and Yorkshire, £6,900. 

Museum ov Inventions —The following letter has appeared in the 
Times :—ILn your report of the proceedings in Parliament jast night 
it is stated that the House was counted ont while Mr. Dillwyn was 
calling attention to the inadequate space provided at South hen- 
sington for what is designated the Patent Museum, ‘This is much 
to be regretted, as it indicates on the part of our legislators a want 
of appreciation of a collection abounding in objects which ought to 
interest every man, woman, and child in the kingdom, itisa 
collection illustrative of the progress of national invention, and 
contains not only models, but several original machines which 
have been the means of developing our prosperity, and 
have given new life to the world. As examples may be 
mentioned, the first steam engine to which James Watt 
applied his condenser, the first locomotive, ‘ Puffiing- 
Billy,” and its successor, George Stephenson's “ Rocket ;” the first 
engine ever used iu steam navigation, the first Bramah’s press, and 
many other pieces of mechanism of not less historical value. 
There is as much difference between such illustrations and those of 
decorative art as between substantial roast beef and frothy syllabubs. 
Yet in the Patent Museum the manner in which the articles are 
crowded, or rather jammed, together is suggestive of a butcher's 
shop in Christmas week; whilo in the adjoining museum the 
sweetmeats of art are displayed with the elegance of a 
Gunter. The term “patent” is applied to the museum im 
question because it belongs to the Commissioners of Vatents, 
and not because it is contined to inventions for which patents 
have been granted. I venture to suggest that it might be desirable 
to change its appellation to Museum of Inventions—a change 
which, I doubt not, would be more agreeable to you, who have 
avowed yourself a patent abolitionist. The Commissioners of 
Pateuts are in the anuual receipt of an income which, after deduc- 
tiou of the expenses required for the admivistration of the patent 
law, the maintenance of the admirable library, and the payment of 
the law officers of the Crown and compensation allowances, ylelds # 
very large surplus for the Treasury. Oat of this surplus ample 





| accommodation fora Museum of Inventions worthy of the uation 





might immediately be provided. Some years agoa vigorous though 
unsuccessful effort was made to lay hold of the money and apply it 
in another direction. It is rumoured that again during the present 
Session of Parliament another similar attempt will be made. The 
value of a Museum of Inventions is so obvious as to require no argu~ 
ments in its support; and the legitimacy of appropriating a portion 
of the fund derived from the granting of patents will hardly admit 
of dispute. Whether South Kensicgton be the most suitable | reality 
may be questioned, but there is one point deserving of 
particular attention, namely, the association of the patent library 
with the museum. ‘The two should be together, whereas they are 
now wide apart. The library is at present as badly off with respect 
to space as the museum. It is important that every facility 
should be afforded to inventors aud others to obtain formation 
concerning the records of inventions, in order, as far as practicable, 
to diminish the evil of re-patenting old inventions—au evil which 
still exists, in spite of the professed preliminary investigation on the 
part of the Attorney or Soulicitor-General, and to enabie our manu” 
facturers to ascertain for themselves proof of the invalidiy ot 
patents on the ground of non-novelty. A patent which may be 
proved bad on this ground may yet occasion great annoyance sed 
really innocent men and involve them in litigation in establishing 
its invalidity ; for the quashing a patent ever so invalid cannot be 
effected without troublesome and costly legal processes. Many 
cases might be given in which honest manufacturers have sub- 
mitted to the exorbitant demands of the professor of a patent kuowi 
to be bad in law, rather than incur the risk aud expense of coniest- 
ing his claim, 
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Tuts invention, a communication to Mr. Broomin, of 166, Fleet- 
street, consists in constructing engines in which the up stroke of a 
piston is effected by the explosion, within a cylinder, of a mixture 
of air and gas, by an electric spark, while the down stroke of another 


piston is performed by the pressure of the atmosphere. Inside a 
cylinder a piston is placed, and connected to a hollow piston rod; 
this piston is formed with passages through it, which are covered 
by a plate or cap; inside the hollow piston rod another and solid 
rod is fitted in such a manner that the head thereof cannot become 
separated from the bottom of the hollow rod; a solid piston is 
attached to the solid piston rod, and the solid piston rod is free to work 





upand down inthehollowrod. The first-named piston does not de- | 
scend to the bottom of the cylinder, but only to a point on a level with | 


an air inlet port, while the solid piston extends to the bottom of the 
cylinder, where there is a port for the admission of a mixture of gas 
and air; both ports are opened and closed by slides worked by eccen- 
trics on the shaft of the engine. The first-named piston is raised to 
the top of its stroke by a weighted beam, and air enters between 
it and the solid piston; the air port is closed, and a mixture of air 
and gas enters below the solid piston; the air and gas passage is 
closed, and an electric spark explodes the gas and air under the 


solid piston, and drives it up so as nearly to touch the first-named | 


piston; in doing so it raises the cap thereon, and allows of the 


atmospheric air between the two pistons passing off through the | 


apertures in the upper piston; cooling takes place almost imme- 
diately the lower piston arrives at the top of its stroke, a vacuum is 
formed, the pressure of the atmosphere closes the cap on the upper 


piston, and drives it to the bottom of its course, when the solid, 


piston falls by its own weight on the bottom of the cylinder. In 
order to prevent the noise the air would make in issuing through 
the upper piston directly into the atmosphere the cylinder is closed 
with a tight cover, and the upper part is connected with a reservoir, 


into which the air rushes from the cylinder, and from which it sub- | 


sequently escapes. 

Fig. 1 is a side elevation of an engine constructed according to 
this invention. 

a is the cylinder in which is placed a piston b connected to a hol- 
low piston rod e. The piston } is formed with passages through it, 
as shown, which are covered by a plate or cap m. d is another and 
solid piston rod fitted inside the rod ein such a manner that the 
head thereof cannot become separated from the rod e. A solid 
piston c is attached to the rod d, and this rod is free to work up and 
down in the hollow rode. The piston b does not descend to the 
bottom of the cylinder, but only to the point at which it is repre- 
sented in Fig. 5, where there is an air inlet port #7 The piston c 
extends to the bottom of the cylinder, as shown in Fig. 6, where 
there is a port g for the admission of a mixture of gas andair. The 
ports f and g are opened and closed by a slide & worked by an 
eccentric A! on the main shaft. Fig. 4 is a face view of the slide 4, 


Fig. 3 a view of that part of the cylinder a iv which the ports f 


and g are formed, and Fig. 2 a view of the eccentric. Gas is sup- 
plied to the port g from a reservoir through a pipe n furnished with 
a cock 0, and enters the port through a passage 7, while atmospheric 
air enters the port at the same time through the passage g. ‘The 
Sa of air and gas admitted through the port g may be regu- 
lated by the cock 0. The inlet of air and gas by the passages gand r 
is opened and closed by a slide 7 worked by an eccentric h?. 

The working of the engine is as follows :—Suppose the piston b to 
be at the bottom of its course, as indicated in Fig. 5, the piston b 
is raised by a weighted beam, the piston c falls at the same time, or 
just before, to the bottom of the cylinder, as shown in Fig. 6; 
air enters the cylinder between the two pistons by the port /: the 
piston } continues to rise from the position shown in Fig. 6 to that 
shown in Fig. 7, thereby raising the piston c from off the bottom 
of the cylinder, and allowing a mixture of air and gas to enter 
the bottom of the cylinder below the piston ¢ by the port g. 
The eccentric h' then causes the slide & to rise and close the 
~ J and g, and, at the same, an electric spark, produced as 

ereafter described, explodes the mixture of gas and air below 
the piston e, and drives it up, so as nearly to touch the piston 5, as 
seen in Fig. 8; in rising it lifts the cap m, and allows of the 
atmospheric air between the two pistons passing off through the 


apertures in the piston 6; cooling takes place almost immediately | 


the piston ¢ arrives at the top of its stroke, a vacuum is formed, 
the pressure of the atmosphere closes the cap m, aud drives the 
piston 6 to the bottom of its course into the position indicated in 

‘ig. 5, the eccentric h! causing the slide & to descend and open the 
ports f and g, the piston ¢ falls by its own weight to the bottom of 
the cylinder, the same operations are repeated as before, and so on 
continuously. Just before the piston c commences its up stroke the 
€ccentric A? lowers the slide / and allows the air and gas to enter the 
port g from the passages g and r. As soon as the slide & closes the 
ports f and g, the slide 7 should close the passages rand q, as the | as 
would otherwise escape from the passage r through the passage g into 
the external air ; or the slide k may be made to close the gas supply 
at the proper moment; in this case the gas, instead of coming 
direct from the reservoir to the cock o, arrives by a pipe n', Fig. 3, 
toa recess p', iu the side of the cylinder a, from which it passes 


through a clot p in the slide & to another recess p? in the side of the | 


cylinder,’and thence by a pipe’ n*jto thefcockfo ; thus when the slide 


k closes’ the ports 7, g, it also closes the recesses p', p*, and shuts 
off communication between the pipes n' and x*, In the position 
of the parts represented in Fig. 5, the ports 7; g, are opened by the 
slide 4, consequently p' is in communication with p*, while the pas- 
sages q, 7, are still closed by the slide /, and another passage s is in 
communication with the port g. When the piston c falls, the air 
escapes from the cylinder through the port g and passages. In 
Fiz. 6 the passage s is closed by the slide /, and the passages q, 1, 
are open, so that air and gas rush into the bottom of the cylinder 
immediately the piston c begins its upstroke. In Fig. 7 the slide k 
has closed the ports /, g, and the recesses p', p*?; the passages q, 7, 
are still open, but are separated from the pipe x! by the slidek. In 
Fig. 8 the passage s is represented as again opened, while g and r 
are closed, but this position does not oecur until the piston 6 com- 
mences its down stroke. A little before the piston 6 reaches the 
bottom of its course the slide & reopens the ports f, g, and the parts 
again occupy the respective positions indicated in Fig. 5. 

The explosion of the mixture of air and gas below the piston c is 
produced as follows:—In the cylinder a, near the point z, Fig. 1, 
there are two insulated wires in connection with a galvanic battery ; 
one of these wires is connected to the engine, and the other with an 
insulated spring y, Fig. 1; a projection z on the main shaft of the 
engine comes in contact at each revolution with the spring y, an 
electric spark is produced in the cylinder a, and the mixture of air 
and gas is thereby exploded. 

In order to prevent the noise the air would make in issuing 
through the piston 6 directly into the atmosphere, and to increase 
the efficiency of the engine, the cylinder a is closed with a tight 
cover. and connects the upper part by means of a pipe ¢ with 
a reservoir u fitted with a valve v, which is opened and closed by a 
lever w connected to the rod i! of the eccentric A'. As soon as the 
piston } rises, the air escapes by the pipe ¢into the reservoir u, and 
thence into the atmosphere through the valve v, which is then open. 
When the parts are in the position represented in Fig. 7, the ports f 
and gand the valve v are all closed. When the explosion takes 
place the air between the two pistons is forced through the pipe ¢ 
into the reservoir uw. ‘The gases in cooling lose the power due to 
their expansion, and the compressed air in the reservoir « drives the 
piston 4 to the bottora of its course, when the valve v is again opened, 
and so on continuously. 








THE GREAT EASTERN STEAMSHIP. 

Mr. Farnaren has just made the following professional report 
upon the Great Eastern Steamship :— 

“ GENTLEMEN,—Pursuant with your request I examined the Great 
Eastern steamship, at anchor in the Mersey, on the 29th ultimo; 
and, after a careful inspection of her machinery, and such parts of 
the hull as were accessible, I am of opinion—without entering into 
details—that the vessel is perfectly sound, and might, with a few 
necessary repairs to the boilers, be fitted ready for sea in the course 
of a few weeks. It is, however, a question of great importance as 


to what should be done with this splendid vessel; and, notwith- | 


standing her capabilities as regards waguitude, power, and strength, 
I cannot disguise from myself the great difficulties which present 
themselves—particularly those of a commercial character—as to her 
future destination. Since my first visit I have a second time 
examined the ship; and, with the aid of Captain Paxton and Mr. 
Beckworth, the engineer, I have been enabled to arrive at data 
which bear more directly upon her performances as a sea-going 
vessel, and the conditions under which she is placed for the recep- 
tion and discharge of cargo. 

“ To render all these points as clear as possible it will be neces- 
sary to lay before you the following statement, in the order in which 
I received your instructions, as follows:— 

‘Ist. The sea-worthiness of the ship. 

“2nd. What repairs are required, and an approximate estimate of 
their cost, and the time which would probably be required to effect 
them. 


“ 3rd. What would be the effect of removing the paddle | 


engines, first, on her speed; secondly, on the cost of working the 
ship. 

“4th. What additions, if any, would be required to her masts and 
rigging. 

“ Sth. The effect of removing the paddle engines on her steadiness 
and steering. 


“6th. Supposing it to be Mr. Fairbairn’s opinion they should be | 


removed, then would he advise making the change at once, or try- 
ing the ship and engines as they are for one long voyage, for which 
they were constructed, preparing everything for the proposed change 
during her abseuce. 

“First, then, the sea-worthiness of the ship. To this I bave 
replied in the foregoing preliminary observations. 


“Second, what repairs are required, and an approximate estimate | 


of their cost, aud the time which would probably be required to 
effect them, including the other four points. 


“On these questions it is evident that the magnitude of the vessel 
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is beyond all parallel in the history of shipbuilding. Such a vessel 
could not have been built of any other material than wrought iron ; 
and Mr. Brunel very properly and very judiciously availed himself 
of the cellular system, to give stability and powers of great resist- 
ance tothe ship. ‘he formule deduced from the experiments on 
tubes and girders are applicable to almost every description of sea- 
going vessel; and, taking the dimensions of the Great Eastern at 
680ft. long, 83ft. beam, and 58ft. deep, we have power in the ship 
to the action of the sea, and all other contingencies, of 17,520 tons. 
Or, in other words, it would require that weight, equally dis- 
tributed, minus half the weight of the ship, to tear her asunder if 
| supported hollow on two points of the stem and stern; or vice 
versa, if supported in the middle with haif that weight suspended at 
each end. 

“This gives a large margin of strength, which may never be 
called into action unless the vessel was stranded and beat to pieces 
on rocks. Even then I think it questionable whether she would, 
with her double bottom, be entirely broken up. 

** As respects power it may be taken at 1,600-horse for the screw, 

and 1,000 for the paddle wheel engines—collectively, 2,600 nominal 
horse-power. Now, this is only about one-third ut what is employed 
| in first-class steamers; but the fine lines and great length of this 
| ship more than compensate for this difference, and raises the Great 
| Eastern to a speed, as compared with her tonnage, greater than 
| anything yet attained by any other vessel afloat. These are con- 
ditions greatly in favour of the ship, but accompanied, in my 
opinion, by certain drawbacks, which must not be overlooked. 

“It is true that, with both engines, the vessel will average a speed 
of 14 knots, aud that with a consumption of about 12} tons of coal 
per hour. Now this, on a voyage to Calcutta, of thirty-three days, 
would be equivalent to 9,900 or 10,000 tons of coals out, and the 
same quantity back. Supposing, however, that we should dispense 
entirely with the paddle wheel engines, and depend exclusively 
upon the screw, a saving of coal would be effected of two-fifths, and 
the voyage would be made in forty-four days, instead of thirty-three 
—the speed being reduced to 104 knots per hour. 

“Mr. Brereton has kindly sent me his calculations, in which he 
makes it appear that there would not be any great saving in 
removing the paddle wheel engines. Supposing, however, that the 
paddle wheel enzines were removed, the comparative advantages 
| would then b io meet the loss of speed on a single voyage as 
follows :— 


A saving of 4,000 tons of coal, at 20s. perton .. «- «. £4,000 
Extr. -pace for cargo, 1,500 tons, at £l perton .. .. «. 1,500 
E igineers, stokers, &€., fifty days .. .. .. «2 o8 eo» 600 
Wear and tesr of engines, paddle wheels, &c., oil, 800 

tallow, Be. Be. .- co cc 0s 02 00 00 00 90 
Advantages gained by the removal of paddle wheel, faci- ) 500 

lity of entering dooks, &c. .. 1. os «+ «2 aha 
Other contingent advantages .s oe se ee ef «e #8 200 

Total «2 .e oe «of os £7,500 

To set against this sum must be estimated the 

loss of time, which, in this case, is 11 days, the £500 

pay of the officers, ship’s crew, and the main- . 

tenance which is going ON we we oe we 
Als» passengers, which may be taken at 200, “ £1,320 

Re, Or Gl, os 0c co ce _ os - war 
Contingent disadvantages in the trim of the ship, ) 

including ballast, if wanted, to epee ' £500 


for the removal of theengines .. «. «. | 


—£2,620 

“ According to this computation there would be a gain of £4,880 
on the voyage out, and probably as much more on the return voyage ; 
and, assuming that three voyages would be made in one year, the 
saving would amount to £29,280 per annum. 

“These appear to be the advantages gained by the removal of 
the paddle wheel engines; but, it must be observed, that this is on 
the assumption that the vessel, on the reduced speed, will have 
steering way sufficient to render her perfectly safe in a severe galo 
and a heavy sea. On this question, however, it will be necessary to 
consult the best nautical authorities, as danger may be apprehended 
in the event of a deficiency of power with so large a surface of 
upper works as the Great Eastern presents to the force of the 
wind.* 


————- 























“ Looking again at the removal of the paddle-wheel engines, it is 
; more than probable that her rolling in a heavy sea may be greatly 
increased, and in such an event it might be necessary to rivet along 
her bilge two longitudinal plates, as at A, A, calculated to offer 
sufficient resistance to mitigate these effects, and to some extent 
steady the motion of theship. It will be necessary, moreover, to 
increase her breadth of canvass, with probably new masts, yards, aud 
| spars, which would cost a considerable sum of money. I have 
endeavoured to estimate this, including the removal and sale of the 

| paddle-wheel engines, as under :— 
To a new set of masts, spars, andrigging .. .. +. 
Alterations and repairs to the boilers and other parts o 

the ship, say.. es 


ee £22,000 
} 18,000 





a es ee 
From this deduct value of paddie-wheel engines, as old } 
material -o «8 Ss BS we oe so 6 5 


. £40,000 


6,000 





And we have an outlay of .. 

to prepare and fit her for sea. 

| “Jn submitting these changes and alterations in this magnificent 
ship for consideration, I do so with great diffidence as to the possible 

| results. I am, however, of opinion that whatever is done should 
have reference to a long voyage—either to India or Australia—and 
| that, in dispensing with the paddle-wheel engines, her sailing 
| powers should be increased, and that the screw engines, as they now 
exist, should be looked upon as auxiliary toa powerful spread of 
canvass, which, in all probability, would require an increase in the 
| number of the ship’s crew, and a consequent increase of expense. 
| ‘This would reduce the estimated saving of £29,280 about one-third, 
| leaving a balance of £20,000 per annum for three voyages per 
annum, and about £20,000 for two voyages, in favour of removing 
the paddle-wheel engines. Again, should the ship’s course require 


** s* | £34,000 





* Since the alwve was written I have seen Capt, Paton, who informs me 
| that, ina hurricane which the vessel encountered in one of her voyages, he 
found her very difficult to steer with her paddle-wheels disabled, which was 
the case at the time, and that the vessel rolled and plunged fearfully in the 
trough of the sea, with great difficulty in getting her head to the wind. 
The sea was, however, at that time ranning fearfully high. The cause of 
| this is owing to the centre of gravity being low, and the weight of the 
cargo, engines, &6., being chiefly at the bottom of the vessel, The two 
bilge keels as shown et A, A, will, howeve?, remedy thie defeet 
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to be altered, so as to enable the captain to avail himself of the 
monsoons, or trade winds, the saving would not be so great, but 
might be reduced to a minimum. This can, however, be ascertained 
with more certainty by those more conversant with the nature of the 
voyage to and from India than any opinion that I can offer. 
“Independent of the power, capacity for cargo, the convenience 
of her saloons and berths, &c., there are many difficulties which 
present themselves in the working and management of this ship, and 
these may be enumerated— | 
“Ist. In her draught of water, which cannot be reduced, and | 
which prevents her entrance into ordinary harbours. 
“2nd, Great depth of hold, and the difficulty of getting in and | 
out the cargo, all of which must be received and removed by | 
barges. | 
“ These areconsiderations which should not be lost sight of in the 
— and working of this colossal vessel. Iconfess the question 
one of great difficulty ; and, before anything is done, 1 would 
earnestly advise that one or more gentlemen connected with ship- 
ping should be consulted before a final decision is arrrived at.t 
“As regards the ship itself, I am of opinion when her double 
bottom, longitudinal kelson, and cellular decks are cousidered, that 
she is the strongest vessel ever constructed; that she is admirably | 
adapted for a troop ship, and might safely be employed by the | 
Government for that and other purposes in connection with the | 
colonies, and the transport of any number of men, in cases of emer- | 
gency, to any part of the world. 
“ These are considerations which I mention here, not for the pur- 
pose of replying to your inquiries, but to show in w: wt other | 
respects she may be made available, should it ultimately be found | 
desirable that the Government should make the purchase. and | 
retain her for those objects, She might also be usefully employed 
for layiug telegraphic cables across the Indian Seas and the Atlan- | 
tic, for which she is admirably adapted. | 
“As regards the alterations suggested in this report, it may be | 
desirable, in case of purchase, first, to try ber on a long voyage with | 
both paddles and screw, in order more fully to test her speed and | 
sea-going qualities, and to ascertain |the. conditions of her ma- 
chinery and other points of character which have not been fully deve- 
loped in her trips across the Atlantic. ‘I'his appears to me to be 
desirable, as a careful inspection by competent authorities during an | 
Indian voyage would be highly valuable, as a guide to future im- 





+ Capt. Paton informs me that he can load and coal, to the extent of 
12,000 tons of coal and a full cargo, in ten days, everything being ready in | 
vessels beforehand, and he can discharge her cargo in less time. 


| 
| 


ABSTRACT OF ENGINEER'S LOG OF THE GREAT EASTERN, THIRD VOYAGE TO NEW YORK, MAY, 1862. 


provements and alterations necessary to render the vessel an efficient 
and profitable purchase, 

. 5 addition to these suggestions, it may be necessary after suffi- 
cient trial is made, to remove, not only the paddle-wheel engines, 
but to reduce the diameter of the screw, and work the present, or a 
series of lighter engines, ata greatly increased speed. The screw 
shaft at an increased velocity would be quite sufficient for the pur- 
pose, aud with engines and screw duly proportioned to each other 
an augmented sonal at a reduced cost might be obtained, greatly to 
the beuefit of the owners and the economical working of the ship. 

“ Should it, however, appear after the experimental voyage that 
the vessel has not sufficient speed and steering-way, it might be 
necessary to give her double screws, one in each quarter, and by 


| running them quicker an increase of speed would not only be ob- 
| tained, but the ship would answer her helm in all weathers with 
| the aid of her engines, and give great facilities for veering aud 


turning her in rivers and barbours. 
“One thing above all others appears to me essential to the good 


| and efficient employment of this ship, and that is, that a graving 
| dock with a caisson entrance should be immediately constructed to 


receive her at the end of every voyage, when her bottom can be 
cleaned and examined. Iam inclined to think that the hull is foul at 
the present moment, and suffering from oxidation for want of those 
precautions, These periodical repairs and examinations cannot be 
properly done on the gridiron; her rising and falling with every 
tide has alrcady proved injurious, as exhibited by distortionsof some 
of the bulk heads by unequal pressure. I should estimate the cost 
of a dock at Tranmere, or any other suitabie locality, at £40,000 to 
£50,000 ; and I have reason to believe that the outlay of such a sum 
would not only be highly advantageous to the company in connec- 
tion with the great ship, but would prove in other respects profitable 
as an investment. 

“| have attached to this report, for your guidance, the engineer's 
and ship's log during the Great Eastern’s third voyage to New York, 
and from these may be inferred the present stateof the ship and the 
prospects she holds out for a more satisfactory performance when 
employed on extended voyages between this country and the more 


| remote possessions of India, China, or Australia. 


“ T have the honour to be, 
*“ Gentlemen, 
“* Yours faithfully, 
“Wa. Faiparrn,” 
“ To Alderman Pochin, and the Gentlemen intending to purchase 
the Great Eastern steam ship. 
Manchester, Feb. 11, 1864. 
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Indicated H.P. of paddle engines, 3,411; ditto screw engines, 4,886 H.P.; density of water in boiler, 1}; vacuum in paddle engines, 
25:5; ditto in serew engines, 255; Extreme diameter of paddle-wheel, 50ft.; effective diameter, 48ft.—150-79{t. each revolution; pitch 


of screw, 44ft. Immersion leaving Milford: forward, 23ft. Sin. ; aft, 
2oft. Slip of paddle wheel, 12:6 per cent.; ditto screw, 20-3 per cent 
ditto screw engines, 152 tons; total daily consumption, 271 tons. 


Haxsours or Rerucke.—The publication, on the motion of Sir 
Stafford Northcote, of certain official correspondence, which has been 
carried on since a select committee sat in 1857, has again had the 
eflect of calling attention to this subject. The Board of Trade, in 
some “ General Observations,” cull attention to the fact that the sta- 
tute book is full of special legislation on the question, and that 
frequent attention has been paid to lighthouses, barbours, anchors, 
and all the other means which have been devised for the prevention 
of shipwreck, and yet the terrible reality remains that about 1,000 
ships and their cargoes are annually lost within the narrow limits of 
the United Kingdom, involving the sacrifice of one thousand lives 
and a million and a balf of money. The committee of 1857 recom- 
mended the construction or improvement of haybours on tie north- 
east coast of Scotland, on the north-east coast of England, at St. 
Ives or Padstow, in the Bristol Channel. at Carlingford, Waterford, 
and Portrush, and a pier at the Isle of Man, ata total cost of about 
£2,000,000. The commitiee did not pretend to fix the exact Spots 
where these works should be constructed, us they wisely considered 
it better to leave such matters to a royal commission, composed of 
scientific, mercantile, and seafaring men who had special knowledge | 
on the subject. As to the question of cost, they determined that, 
while it wasa sufficiently national work to justify the Government | 
in contributing something, the shipping interest ought to bear the | 
chief part of the expense, inasmuch as they woud receive the 
greatest portion of the benefit. This argument was supported by an 
analogical reference to the light dues, to the inexpedierncy of legisla- 
tive interference between shipping and railway competition, and to 
the probable reduction of marine insurance rates, Bui. the expense | 
was not to be restrictive by falling only on those shi ys which used | 
the harbours. ‘Chis would make the rates high, and prevent some 
vessels entering at all, even when surrounded with danger. There- | 
fore a general rate, to commence at about a penny per ton, was pro- | 
posed to be levied on all ships entering and clearing which in the | 
ordinary course of their voyages would pass the proj-cted harbours. 
But the rate was never to exceed three-fourths of the cost of con- , 
struction and maintenance. This was the report, and, in accordance 
with its recommendation, a royal commission was appointed, upon 
which sat Admiral Hope, Mr. Lindsay, and other well-known gep- 
tlemen, and they set to work to establish the basis fur a “ national 
policy” on the subj-ct. Tbey recommended that where there was a 
virtual absence of local interests the expense should be defrayed 
solely from the public funds; that, in cases of a division of benefit, 
there should be a division of expense; and that where the local in- 
terests were great, and those of the passing trade small, the sole | 
expense should be borne by the locality. But still, in the case of 
good security, they suggested the granting of loans. Afterwards 
they came to the conclusion that the shipping interest ought uot to 
pay, whether by passing tolls or otherwise, for harbours of refuge. 
and in that conclusion they were undoubtedly supported by ship- 
owners generally. ‘Che commission slightly altered the committee’s 
propositions as to site, and doubled the projected expenditure. ‘They 
suggested harbours at Wick, Peterhead, the Tyne, Hartlepool, Filey, 
St. Ives, Padstow, Carlingford, Waterford, aud the Isle of Man, but 





26ft. 8in. Ditto on arrival at New York: forward, 19ft. Gin. ; aft, 
Average daily consumption of coals for paddle engine, 119 tons ; 


(Signed) J. Rorison, Chief-Engineer. 








left out Portrush and the Bristol Channel, which the committee had 
included. The House of Commons adopted the recommendations in 
June, 1860, and passed a resolution that they should be carried out at 
the earliest possible period. It was found, however, that all estimates 
of this character were uncertain, arising from the difficulty of predict- 
ing how currents, wind, silt, and other matters may affect artificial 
constructions in water, A proof of this is afforded by Holyhead Har- 
bour. It was commmenced in 1847, at an estimated cost of little 
more than £800,000; but up to the 31st of October, 1860, no less 
than £1,200,000 had been expended; and the present total estimate 
before Parliament is £1,900,000. But the greatest difficulty in the 
carrying out of any scheme was, after all, as we have stated already, 
the opposition of the shipping trade. The shrewdest and best in- 
formed men in that trade contend that wrecks are chiefly due to 
causes that harbours could not prevent, and that the construction of 
such works would neither lessen casualties nor reduce the premiums 
of insurance. ‘Their reasons are founded upon various facts, which 
are very important in character, but liable to escape general obser- 
vation. The great proportion of vessels lost are coasters of small 
value, and comparatively ill-found ; aud where this is not the case 
the vessel is best off by keeping the sea, The coasting and short 
foreign trade is being rapidly transferred to steamers which can keep 
off a lee shore, and are seldom lost by stress of weather. Therefore 
the argument is deduced that harbours of refuge are required for bad 
vessels rather than good oues, and to tax shipping geverally for them 
would be to tax the better class for the benefit ot the worse, and to dis- 
couraage the development of steamers. Besides, a harbour is only 
of use when a vessel can get into it, and the chances are against this 
being generally the case, not to mention the fact that mist, snow, 
and thick weather may prevent their being seen. This is one side of 
the question, and on the other are to be set those considerations of 
national ecovomy and humanity which dictate the use of all possible 
meaus for the saving of life and property. But still no harbours that 
could beconstructed could possibly prevent disaster happening to “old 
baskets,” filled up to the “ very eyes,” with crews so constantly en- 
gaged in pumping, that when a gale springs up they are too exhausted 
to be able to save their craft, or keep her off the land. There is also 
another difliculty— making ove harbour serve for any great extent 
of coast. ‘he number of wrecks at any place depends much more 
on the amount of shipping than on the nature of the coast—a fact 
proved by the supposed safe spots producing about as many wrecks 
as the reputed dangerous ones. The Firth of Forth is looked upon 
as an excellent place of refuge, but the disasters which occur oppo- 
site to it are nearly as numerous as they are on the north-east coast 
of England; and the same might be said cf the Humber, the Yar- 
mouth Roads, the higher part of the Bristol Channel, and the mouth 
of the Mersey, where no harbours have ever been proposed. Other 
arguments against avy general harbour scheme are founded upon 
the disproportion existing between the average annual loss at any 
particular spot, aud the annual average cost of constructing and 
maintaining a harbour there. On the east coast of Eng!and the annual 
loss is about £28,000, while the annual cost of constructing the pro- 
sed harbours would be about £120,000, 





THE MANAGEMENT OF THE PATENT OFFICE. 


Mr. ABEL, of Southampton-buildings, has just issued a 
pamphlet on the Patent Laws, and from which we extract 
the following regarding the present management of the 
Patent Office :— 

Besides completing and perfecting the information at present 
afforded by the Patent Office, its functions as instructor and guide 
to the inventor and to the public generally might with advantage be 
greatly extended. The Patent Office should constitute a perfect 
technical encyclopedia for the public and for the inventor. They 
should there be able to obtain a perfect knowledge, not ouly of 
patented inventions, but of all and everything appertaining to arts, 
science, and manufactures. , 

Furthermore, this information should be given to the inventor in 
such a manner that he should be assisted in his choice between the 
good and the bad. No pains should be spared, no expense shunned 
to procure, to sift, to classify the required information, and to put it 
into the hands of the inventor in such a form that he could readily 
make use of it. The proper fulfilment of such a task would be a 
noble object for the Patent Office, and would raise it to the level of 
the first institutions of the land. 

In order to acquire the requisite information for the above pur- 
pose four sources may be made available beyond that afforded by 
the specifications to patents; and in calling one of the sources into 
existence the further end would be gained of supplying a long-felt 
want to the inventor and manufacturer, 

Firstly, any one who is in constant communication with inven- 
tors and patentees must be cognisant of the fact that in many cases 
(and particularly where the inventor is at the same time a manu- 
facturer in the special branch of industry to which his inventions 
have reference) an inventor takes out patents for immaterial im- 
provements that he is continually making in his processes or ma- 
chinery, merely for the purpose of indisputably publishing those im- 
provements, in order thereby to prevent the chance of his being 
debarred from the use of the same through a patent being obtained 
for them by somebody else. The patent rights for these improve- 
ments frequently do not repay the patentee the cost of the patent, 
and he would in most such cases gladly forego the privilege of the 
patent right if some other inexpensive means were afforded him of 
officially and indisputably recording his improvements. 

Under these circumstances, it would seem very desirable that a 
system of registration for all improvements or ideas which an in- 
ventor may think of mivor importance should be instituted, where- 
by any one could, at a moderate cost to defray expenses, deposit at 
the Patent Office a description of any new idea, improvement, or 
invention that might not be deemed worthy of a patent, for the pur- 
pose of indisputably publishing the fact of priority in such idea, and 
nothing more; proper supervision being, however, exercised, to 
eusure tbat the descriptions are sufficiently perfect and clear. 

This system alone would offer a sufficient inducement for a vast 
amount of information to be deposited at the Patent Office that 
could then be made use of for the before-mentioned purpose. 

Secondly, abridgments in the English language of the specifica- 
tions to all patents taken out in all foreign countries should be care- 
fully made, and a complete set of such specifications provided, 
together with indices on the same system as those to the patents of 
this country. 

Thirdly, another source readily available, from which extracts 
might be made, would be that afforded by the scientific and technical 
publications of this and all other countries, similar indices being 

rovided, 

' Fourthly, an excellent means would consist in the collection of 
the great amount of valuable but unpublished information that is 
public property, appertaining to every branch of manufacture. Wo 
do vot here refer to trade secrets, but simply to such information as 
would readily be given by all manufacturers when asked for. To 
this end a staff of several competent officials should be appended to 
the Patent Office, and whose duty it should be to travel about, both 
at home and abroad, and collect all such common knowledge, for- 
warding it to the Patent Office, to be there digested and classified, 
and put in a useful form before the public. Other nations could not 
complain of such a system being adopted in order to obtain infor- 
mation from them, as they have long been in the habit of collecting, 
in precisely the same mauner, all possible information in this 
country, and it is a positive fact that they have at the present time 
much more perfect published information on some of the various 
branches of our manufactures than we ave ourselves, An in- 
ducement might be given to manufacturers to cause them to 
forward such information readily, by publishing their names in con- 
nection with the information furnished by them. 

The information thus obtained from these four new sources, in 
addition to that obtained from the specifications of English patents, 
should be thoroughly classified and abstracted for every brauch of 
manufacture, and the whole should be published at cost price, form- 
ing a complete and valuable technical encyclopwdia for the use of the 
nation, to be perfected from year to year by meaus of appendices or 
regular yearly volumes, having each year a new edition of the in- 
dices, with some denoting mark to each patent, to show whether it 
was in force or not, and whether the ulterior payments had been 
made, 

It is not proposed that this publication should supersede any of 
the publications now issued by the Patent Ollice ; on the contrary, 
it is proposed that these should be greatly enlarged; perfectly 
reliable abridgments of all specifications, prepared by fully com- 
petent persons, and not at a contract price of seven shillings each, 
should be published every year, forming, as it were, an amplification 
of the subject-matter indices; and the publication of these should 
be effected as soon as possible after the last specification for the year 
shall have been filed. The method of indexing the subject-matter 
of such abridg.wents that has been adopted in those lately published, 
should be elaborated as much as possible ; that is, not only should 
separate heads be given, under which every individual element of 
each invention could be classified, but also sub-headings, indicating 
every distinct type of each element. . 

By this meaus the labour of searching for the novelty of an in- 
vention would be reduced to a minimum, and under such circum- 
stances it might be made obligatory for the applicant for letters 
patent, or his agent, to effect a search amongst published specifica- 
tions respecting the novelty of his invention, previous to depositing 
his provisional specification, and a clause might be inserted into his 
declaration to the effect that such search had been made. 

To further facilitate the task of searching, there should be not 
only one complete set of printed specifications, as at present, but 
several such, available at the Patent Office library; there should 
also be one or more sets arranged according to the subject-matter of 
the inventions ; and lastly, there should be a separate set of specitica- 
tions and indices of all inventions of which the patent right had 
eituer lapsed or had been abandoned or cancelled, the specifications 
being added to the set immediately upon the cessation of the patent 
right. ‘he public would, by this means, be enabled readily to ascer- 
tain whether they were at liberty to avail themselves of a certain 
invention or not. ; si 

Again, official information should be given—say in the “Com- 
missioners of Patents’ Journal”—of all cases of litigation in the 
matter of letters patent, and also of all cases of extension or can- 
celling of letters patent, immediately after such cases had been 
decided: and every means should be adoptea to afford the fullest 
publicity to the same, so that every one interested might be ap- 
prised thereof—all such notices to be entered year by year in an 
index. a a 

By fully carrying out the measures that have been indicated above 
(some of which were originally included in the scheme proposed by 
Mr. Bennet Woodcroft), the Patent Office would become the Alma 
Mater of the inventor, the manufacturer, and the man of applied 
sciences generally. A more general knowledge and appreciau vn of 
| patent inventions and the industrial arts aud manu! ires generally 

would be diffused among the public, aud, as a natural consequence, 
| litigation in patent matters would be greatly decreased, 
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ROYAL INSTITUTION OF GREAT BRITAIN. 

Friday, March 18, 1864. 
H.R.H. The Prince or Wats, Vice-Patron, in the Chair. 
ON CONTRIBUTIONS TO MOLECULAR PHYSICS. 
By Joun Tynvat, Esq., F.R.S., Professor of Natural Philosophy, 
Royal Institution. 
Tue speaker had already shown the enormous differences which 
exist among gaseous bodies, both as regards their power of absorb- 
ing and emitting radiant heat. When a gas is condensed to a liquid, 
or a liquid congealed to a solid, the molecules coalesce, and grapple 
with each other by forces which were insensible as long as the gas- 
eous state was maintained. But, though the molecules are thus 
drawn together, the luminiferous ether still surrounds them; hence, 
if the acts of radiation and absorption depend on the individual 
molecules, they will assert their power even after the state of ag- 
grezation has been changed. If, on the contrary, their mutual 
entanglement by the force of cohesion be of paramount influence 
in the interception and emission of radiant heat, then we may 
expect that liquids will exhibit a deportment towards radiant 
heat ed different from that of the vapours from which they 
are derived. 

The first part of the present inquiry is devoted to an exhaustive 
examination of this question. The speaker employed twelve dif- 
ferent liqaids, and operated upon five different layers of each, which 
varied in thickness from 0°02 of an inch to 0-27 of aninch. The 
liquids were enclosed, pot in glass vessels, which would have ma- 
terially modified the heat, but between plates of transparent rock 
salt, which but slightly affected the radiation. The source of heat 
throughout these comparative experiments consisted of a platinum 
wire, raised to incandescence by an electric current of unvaryiug 
strength. The quantities of radiant heat absorbed aud transmitted 
by each of the liquids at the respective thicknesses were first de- 
termined. The vapours of these liquids were subsequently ex- 
amined, the quantities of vapour employed being proportional to the 
quantities of liguid traversed by the radiant heat. The result of 
the comparison was that, for heat of the same quality, the order of 
absorption of liquids and of their vapours are identical. There was 
noexception to this law ; so that, todetermine the position ofa vapour 
as an absorber or radiator, it is only necessary to determine the 
position of its liquid. 

This result proves that the state of aggregation, as far at all 
events as the liquid stage is concerned, is of altogether subordinate 
moment—a conclusion which will probably prove to be of cardinal 
importance in molcular physics On one important and contested 
point it has a special bearing. If the position of a liquid as an 
absorber and radiator determine that of its vapour, the position of 
water fixes that of aqueous vapour. Water had been compared 
with other liquids in a multitude of experiments, and it was found 
that, as a radiant and as an absorbent, it transcends them all. Thus, 
for example, a layerof bisulphide of carbon 0:02 of an inch in thick- 
ness absorbs 6 per cent., and allows 94 per cent. of the radiation 
from the red-hot platinum spiral tu pass through it ; benzol absorbs 
43 avd transmits 57 per cent. of the same radiation ; alcohol absorbs 
67 and transmits 33 per cent., and alcohol stands at the head of all 
liquids except one in point of power as anabsorber. The exception 
is water. A layer of this substance, of the thickness above given, 
absorbs 81 per cent., and permits only 19 per cent. of the radiation 
to pass through it. Had posingle experiment ever been made upon 
the vapour of water, we might infer with certainty from the de- 
portment of the liquid that, weight for weight, this vapour tran- 
— all others in its power of absorbing and emitting radiant 

eat. 

The relation of absorption and radiation to the chemical constitu- 
tion of the radiant and absorbent substances was next briefly con- 
sidered. For the first six substances in the list of those examined, 
the radiant and absorbent powers augment as the number of atoms 
in the compound molecule augments. Thus, bisulphide of carbon 
has three atoms; chloroform five; iodide of ethyl eight; benzol 
twelve; and amylene fifteen atoms in their respective molecules ; 
and the order of their power as radiants and absorbeuts is that here 
indicated, bisulphide of carbon being the feeblest, and amylene the 
strongest of the six. Alcohol, however, excels benzol as an absorber, 
though it has but nine atoms in its molecule; but, on the other 
hand, its molecule is rendered more complex by the introduction of 
anew element. Benzol contains carbon and hydrogen, while alco- 
hol contains carbon, hydrogen, ard oxygen. Thus, not only does 
the idea of multitude come into play in absorption and radiation, that 
of complexity must also be taken into account. The speaker directed 
the particular attention of chemists to the molecule of water; 
the deportment of this substance towards radiant heat being per- 
fectly anomalous, if the chemical formula at present ascribed to it 
be correct. 

Sir William Herschel made the important discovery that, beyond 
the limits of the red end of the solar spectrum, rays of high 
heating wer exist which are incompetent to excite vision. 
The speaker has examined the deportment of those rays towards 
certain bodies which are perfectly opaque to light. Dissolving 
iodine in the bisulphide of carbon, he obtained a solution which 
entirely intercepted the light of the most brilliant flames, while to 
the extra-red rays of the spectrum the same iodine was found to be 
perfectly diathermic, The transparent bisulphide, which is highly 
pervious to the heat here employed, exercised the same absorption 
as the opaque solution. A hollow prism filled with the opaque 
liquid was p'aced in the path of the beam from an electric lamp, the 
light-spectr um was completly intercepted, but the heat spectrum 
was received upon a screen, and could be there examined. Falling 
upon a thermo-electric pile, its presence was shown by the prompt 
deflection of even a coarse galvanometer. 

What, then, is the physical meaning of opacity and transparency 
as regards light and radiant heat? The luminous rays of the spec- 
trum differ from the non-luminous ones simply in period. The sen- 
sation of light isexcited by waves of ether shorter and more quickly 
recurrent than those which fall beyond the extreme red. But why 
Should iodine stop the former and allow the latter to pass? The 
answer to this question no doubt is that the intercepted waves are 
those whose periods of recurrence coincide with the periodsjof oscil- 
lation possible to the atoms of the dissolved iodine. The elastic forces 
which Separated these atoms are such as to compel them to 
vibrate in definite periods, and, when these periods synchronise 
With those of the ethereal waves, the latter are absorbed. 
Briefly defined, then, transparency in liquids as well as in 
gases 18 synonymous with discord, while opacity is synorymous 
with accord between the periods of the waves ‘of ether and 
those of the molecules of the body on which they impinge. All 
ordinary transparent and colourless substances owe their tran- 
Sparency to the discord which exists between the oscillating periods 
of their molecules and those of the waves of the whole visible 
Spectrum. The general discord of the vibrating periods of the 
molecules of compound bodies with the light-giviug waves of the 
Spectrum may be inferred from the prevalence of the property of 
transparency jn compounds, while their greater harmony with the 
extra-red periods is to be inferred from their opacity to the extra- 
red rays. Water illustrates this transparency and opacity in the 
most striking manner. It is highly transparent to the luminous 
rays, which demonstrates the incompetency of its molecules to 
— in the periods which excite vision. it is as highly opaque 

the extra-red undulations, which proves the synchronism of its 
periods with those of the longer waves. 

If, then, to the radiation from any source water shows itself to 

4 eminently or perfectly opaque, it is a proof that the molecules 
whence the radiation tes must oscillate in what may be called 
extra-red periods. L y thi lation 
ieee af i . Let us apply this test to the radiation from a 
oa, ydrogen. This flame consists mainly of incandescent 

queous vapour, the temperature of which, as calculated by Bunsen, 








3.956 ’ 
Pa deg. C., so that, if transmission augment with temperature, 
mitied be the radiation from this flame to be copiously trans- | 
2 pe y the water. While, however, a layer of the bisulphide 
carbon 0-07 of an inch in thickness transmits 72 per cent. of 


the incident radiation, and while every other liquid examined 
transmits more or less of the heat, a layer of water of the above 
thickness is entirely opaque to the radiation from the flame. Thus 
we establish accord between the periods of the molecules of cold 
water and those of aqueous vapour at a temperature of 3,259 deg. C. 
But the periods of water have already been proved to be extra-red 
—hence those of the hydrogen flame must be extra-red also, The 
absorption by dry air of the heat emitted by a platinum spiral raised 
to incandescence by electricity, was found to be insensible, while 
that by the ordinary undried air was 6 per cent. Substituting for 
the platinum spiral a byd mn flame, the absorption by dry air still 
remained insensible, while that of the undried air rose to 2!) per cent. 
of the entire radiation. The temperature of the hyd m flame was, 
as stated, 3,259 deg. O.; that of the aqueous vapour of the air was 
20 deg. C. Suppose, then, the temperature of aqueous vapour 
to rise from 20 deg. O. to 8,259 deg. C., we must conclude that the 
augmentation of temperature is applied to an increase of amplitude, 
and not to the introduction of periods of quicker recurrence into the 
radiation. 

The layed by agtieous vapour in the economy of nature is 
far rd ay Genter than hitherto ns gene To nourish the 
vegetation of the earth, the actinieé and luminous rays of the 
sun must penetrate ovr atmosphere} and to such rays aqueous 
vapour is eminently transparent. he violet and the extra-violet 
rays pass through it with freedoti, To protect vegetation from 
destructive chills the terrestrial rays thust be checked in their transit 
towards stellar space; and this is accomplished by the aqueous 
vapour diffused through the air. This substance is the great 
moderator of the earth's temperature, bringing its extremes into 
proximity, and obviating contrasts betweeb day and night which 
would rendet life instippottable. But we can advance beyond this 
general statement, now that we knuw the radiation from aqueous 
vapour is intercepted, in a special degree, by water, and, reciprocally, 
the radiation from water by aqueous vapour; for it follows from 
this that the very act of nocturnal refrigeration which produces the 
condensation of aqueous vapour upon thé surface of the earth— 
giving, as it were, a varnish of water to that surface—imparts to 
terrestrial radiation that particular character which disqualifies it 
from passing through the earth’s atmosphere and losing itself in 
space. 

And here we come to a question in moleéular physics which at the 
present moment occupies the attention of able and distinguished 
men. By allowing the violet and extra-violet rays of the spectrum 
to fall upon sulphate of quinine and other substances, Professor 
Stokes bas changed the periods of those rays. Attempts have been 
made to produce a similar result at the other end of the spectrum — 
to convert the extra-red periods into periods competent to excite 
vision—but hitherto without success. Such a change of period, the 
speaker agreed with Dr. Akin in believing, occurs when a platinum 
wire is heated to whiteness by a hydrogen flame. In this common 
experiment there is an actual breaking up of long periods into short 
ones—a true rendering of universal periods visual. The change of 
refrangibility here effected differs from that of Professor Stokes: 
firstly, by its being in the opposite direction—that is, from lower to 
higher ; and, secondly, in the circumstance that the platinum is 
heated by the collision of the molecules of aqueous vapour, and 
before their heat has assumed the radiant form. But it cannot be 
doubted that the same effect would be produced by radiant heat of 
the same periods, provided the motion of the ether could be rendered 
sufficiently intense. The effect in principle is the same, whether we 
consider the platinum wire to be struck by a particle of aqueous 
vapour oscillating at a certain rate, or by a particle of ether oscillat- 
ing at the same rate. 

By plunging a platinum wire into a hydrogen flame we cause it 
to glow, and thus introduce shorter periods into the radiation. 
These, as already stated, are in discord with water; hence we should 
infer that the transmission through water will be more copious 
when the wire is in the flame than when it is absent. Experiment 
proves this conclusion to be true. Water, from being opaque, opens 
@ passage to 6 per cent. of the radiation from the flame and spiral. 
A thin plate of colourless glass, moreover, transmitted 58 per cent. 
of the radiation from the hydrogen flame; but when the flame and 
spiral were employed, 78 per cent. of the heat was transmitted. For 
an alchohol flame, Knoblauch and Melloni found glass to be less 
transparent than for the same flame with a platinum spiral immersed 
in it; but Melloni afterwards showed that the result was not general 
—that black glass and black mica were decidedly more diathermic 
to the radiation from the pure alcohol flame. The reason for this is 
now obvious. Black mica and black glass owe their blackness to the 
carbon diffused through them. This carbon, as proved by Melloni, 
is in some measure transparent to the extra-red rays, and the 
speaker had succeeded in transmitting between 40 and 50 per cent. 
of the radiation from a hydrogen flame through a layer of 
carbon sufficient to intercept the light of the most brilliant flames. 
The products of combustion of the alcohol flame are carbonic 
acid and aqueous vapour, the heat of which is almost wholly 
extra-red. lor this radiation, then, the carbon is in a considerable 
degree transparent, while for the radiation from the platinum spiral 
it is in a great measure opaque. By the introduction of the platinum 
wire, therefore, the transparency of the pure glass, and the opacity 
of its carbon, were simultaneously augmented ; but the augmenta- 
tion of opacity exceeded that of transparency, and a difference in 
favour of opacity remained. 

No more striking or instractive illustration of the influence of 
coincidence could be adduced than that furnished by the radia- 
tion from a carbonic oxide flame. Here the product of combustion 
is carbonic acid; and on the radiation from this flame even 
the ordinary carbonic acid of the atmosphere exerts a powerful 
effect. A quantity of the gas, only one-thirtieth of an atmo- 
sphere in density, contained in a polished brass tube 4ft. long, 
intercepted 50 per cent. of the radiation from the carbonic 
oxide flame. For the heat emitted by solid sources, olefiant 
gas is an incomparably more powerful absorber than carbonic 
acid; in fact, for such heat the latter substance, with one exception, 
is the most feeble absorber to be found among the compound gases, 
For the radiation from the hydrogen flame, moreover, oletiant gas 
possesses twice the absorbent power of carbonic acid, but for the 
radiation from the carbonic oxide flame, at a common tension of one 
inch of mercury, while carbonic acid absorbs 5U per cent., olefiant 
gas absorbs only 24. Thus we establish the cuincidence of period 
between carbonic acid at a temperature of 20 deg C., and carbonic 
acid at a temperature over 3,000 deg. C., the periods of oscillation 
of both the incandescent and the coal gas belongiug to the extra- 
red portion of the spectrum, 

It will beseen from the foregoing remarks and experiments how 
impossible it is to examine the effect of temperature on the trans- 
mission of radiant heat if different sources of heat be employed. 
Throughout such an examination the same oscillating atoms ought 
to be retained. T'he heating of a platinum spiral by an electric current 
enables us todo this, while varying the temperature between the widest 
possible limits. Their comparative opacity to the extra-red rays 
shows the general accord of the oucilleting periods of our series of 
vapours with those of the extra-red uudulations. Hence, by gradually 
heating a platinum wire from darkness up to whiteness, we 
gradually augment the discord between it and the vapours, and 
must therefore augment the transparency of the latter. Baguteees 
entirely cunfirms this conclusion. Formic ether, for example, 
absorbs 45 per cent of the radiation from a platinum spiral heated to 
— visible redness ; 32 per cent. of the radiation from the same 
spiral at a red heat; 26 per cent. of the radiation from a white-hot 
spiral, and only 21 per cent. when the spiral is brought near its 
point of fusion. Remarkable cases of inversion as to transparency 
occurred in these experiments. For barely visible redness 
formic ether is more opaque than sulphuric; for a bright red 
heat both are equally transparent, while, for a white heat, and 
still more for a nearly fusing temperature, sulphuric ether is 
more opaque than formic. This result gives us a clear view of the 
relationship of the two substances to the luminiferous ether. As we 
introduce waves of shorter period, the sulphuric augments most 
rapidly in opacity ; that is to say, its accord with the shorter waves 





is greater than that of the formic. Henee we may infer that the 
molecules of formic ether oscillate, on the whole, more slowly than 
those of sulphuric ether. 

When the source of heat was a Leslie's cube filled with boiling 
water, and coated with lampblack, the opacity of formic ether in 
comparison with sulphuric was very decided. With this source 
also the position of chloroform as regards iodide of methyl was 
inverted. For a white-hot spiral, the absorption of chloroform 
vapour being 10 per cent., that of iodide of methyl is 16; 
with the blackened cube as source, the absorption by chloroform 
is 22 per cent., while that by the iodide of methyl is only 19. 
This inversion is not the result of temperature merely; for 
when a platinum wire, heated to the temperature of boiling 
water, was employed as a source, the iodide remained the most 
powerful absorber. All the experiments hitherto made by the 
— go to prove that from heated lampblack an emission takes 
ey which synchronises in an especial manner with chloroform. 
“or the cube at 100 deg C., coated with lampblack, the absorption of 
chloroform is more than three times that by bisulphide of carbon; 
for the radiation from the most luminous portion of a gas-flame the 
absorption by chloroform is also considerably in excess of that by 
bisulphide of carbon; while for the flame of a Bunsen’s burner, 
from which the incandescent carbon particles are removed by the 
free admixture of air, the absorption by bisulphide of carbon is 
nearly twice that by chloroform. The removal of the incaudescent 
carbon particles more than doubled in this instance the relative 
transparency of the chloroform. Testing, moreover, the radiation 
from various parts of the same flame, it was found that for the blue 
base of the flame the bisulphide was the most opaque, while for 
all the other portions of the flame the chloroform was most opaque. 
For the radi tion from a very small gas flame, cousisting of a blue 
base and a small white top, the bisulphide was also must opsque, 
and its opac 'y very decidedly exceeded that of the chloroform when 
the flame of bisulphide of carbon was employed as a source. OCom- 
paring the radiation from a Leslie’s cube coated with isinglass with 
that from a similar cube coated with lampblack, at the common 
temperature of 100 deg. C., it was found that, outof eleven vapours, all 
but one absorbed the radiation from the isinglass most powerlully; 
the single exception was chloroform. It may be remarked that, 
whenever, through a change of source, the position of a vapour as 
an absorber of radiant heat was altered, the position of the liquid 
from which the vapour was derived was changed in the same 
manner. 

It is still a point of difference between eminent investigators 
whether radiant heat, up to atemperature of 100 deg. C., is mono- 
chromaticornot. Some affirm this; some deny it. A long series of 
experiments has enabled the =o to state that probably no two 
substances at a temperature of 100 deg. C., emit heat of the same 
quality. The heat emitted by isinglass, for example, is different 
irom that emitted by lampblack, and the heat emitted by cloth, or 
paper, differs from both. It is also a subject of discussion whether rock 
salt is equally diathermic to all kinds of calorific rays. ‘The differ- 
ences aflirmed to exist by one investigator being ascribed by others 
to differences of incidence from the various sources employed. 
MM. de la Provostaye and Desains maivtain the former view, 
Melloni and M. Knoblauch maintain the latter. The question was 
examined by the author without changing anything but the tempera- 
ture of the source. Its size, distance, and surroundings remained 
the same, and the experiments proved that rock-salt shares, in 
some degree, the defect of all other substances; it is not perfeo'ly 
diathermic, and it is more opaque to the radiatiou from a barely 
visible spiral than to that from a white hot one. 

In regard to the relation of radiation to conduction. Defining 
radiation, internal as well as external, as the coiummunication of 
motion from the vibrating molecules to the ether, the speaker 
arrives, by theoretic reasoning, at the conclusion that the best 
radiators ought to prove the worst conductors. A broad consider. « 
tion of the subject shows at once the general harmony of the con- 
clusion with observed facts. Organic substances are all excellent 
radiators; they are also extremely bad conductors. The moment 
we pass from the metals to their compounds we pass from a series 
of good conductors to bad ones, and from bad radiators to good ones. 
Water, among liquids, is probably the worst conductor; it is the 
best. radiator. Silver, among solids, is the best conductor; it is the 
worst radiator. In the excellent researches of MM. de la Provostaye 
and Desains the author finds a striking illustration of what he regards 
as a natural law; that those molecules which transfer the greatest 
amount of motion to the ether, or in other words, radiate most 
powerfully, are the least competent to communicate motion to each 
other, or in other words, to conduct with facility. 








Mutitany Necessiry.—Several of the American locomotive fac- 
tories Lave been ordered to make locomotives for the Federal 
Government only. 

Sipmoutn Ramuway.—Much disappointment is occasioned by the 
delay in commencing the Sidmouth Railway. The gentleman to 
whom the contract has been given for the constructivn of the works 
has been ready for months to commence, and it is reported that he 
has intimated to the directors that he has sustained heavy loss by 
not being put in possession of land, and this loss the company will 
have to sustain. It is furthér reported that the delay has arisen 
from the ws apoyo T yet of getting possession of the required 
land belonging to the Rolle estate. It is greatly to be regretted that 
those entrusted with the affairs of this estate are not able or willing 
to aid in every way the execution of a work which would enhance 
the value of property in the locality of Sidmouth. It is understood 
that favourable arrangements have been concluded with the South- 
Western Railway Company for the working of the Sidmouth branch 
so soon as it is completed.— Western Morniny News. 

Favixner’s Evecraic Prt SigNavs.—These siguals, the invention of 
Mr. John Faulkner, 7, St Mary’s-gate, Manchester, areso coustructed 
as to give the winding signal from the bottom, aud return siguals 
from the surface of the shaft, and also for signalling on the levels or 
inclines by touching the part of the sigual constructed, either a 
greater or lesser number of times, as may be arranged. ‘This will 
be found to save much inconvenience to the men working in the 
pit. The signals will also be found useful for warning the men to 
commence or cease work by so many rings of the signal, which will 


be heard all over the pit; also for signalling all hands in case of 
danger, or for any other cause. It is also adopted for veutilating 
doors, to indicate whether they are open or shut. For iustauce, if 


a ventilating door which ought to be shut is by neglect left open the 
signal is so constructed upon a self-acting principle that it will ring 
off any hands with a tremendous noise unul the door be closed. By 
a singular arrangement if a door which ought to be open is by any 
means closed, the signal will also ring until it is opened. 
If the door be only opened one-sixteenth of an inch it will 
set the siz.al at work with as great a noise as if it were left 
wide open. In order to show frown what part of the mine a sigual 
proceeds, a box or partition may be fixed in some conspicuous piace, 
with a number plate and number for each part of the pit which it 
may be deemed desirable to indicate. These number plates are fixed 
by hinges so as to move in or out,and the electric wire is fixed to 
each number plate corresponding with that part of the mine which 
it represents. ‘hus, when a signal is rung, the number of the part 
from which it comes is projected outwards. This invention, in fact, 
may be used for any purpose of warning or calling, or signallivug in 
the pit, and it is to be observed that When any signal is touched, it 
can be distinctly heard all over the mive.—In the Colliery Guardian 
of the 19th of March there is a report of a serious accident at the 
Spitalwell Ironstone Mine, near Chesterfield Cemetery. Sume men 
were at work in the bottom rake, when they perceived the water 
breaking in. They at once made it their business to warn Mr. 
John Turton, the underviewer, and he then began to call out his 
men. Now, if one of these signals had been placed at or near the 
bottom rake, and touched by one of the men when the davger was 
just perceived, all in the workings would have been simultaneously 
warned of it, and ample time for escapo would haye been affurded to 
each.—Colliery Guardian. 
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DOMESTIC PURPOSES. 

Mr, WILLIAM HENRY PREECE, Assoc. Inst. C.E., has 
written a paper in the “ Telegraphic Journal,” from which 
we make the following extracts :— 

The application of electricity to all kinds of national, public, and 
social purposes has rendered it one of the most interesting and use- 
ful studies of the day. It is used not only to transmit our thoughts 
and wishes to distant lands, but to guide our ships through the 
stormy ocean, to protect our lives in the whirling train, to beautify 
our table utensils, to ornament our articles of daily use, to copy our 
finest engravings, to illuminate our lighthouses, to alleviate pain 
’ and to cure disease; and now it promises to become one of the most 
useful additions to the comfort and proper regulation of our hearths 
and homes, The domestic electric bell has every appearance of 
becoming generally adopted. It is so cheap and so perfect, so easily 
regulated, and so simply fixed. It obviates the evils of the existing 
system and introduces points of great originality and advantage. 
Its merits have but to be known to secure its speedy adoption. It 
is intended in the following paper to draw a comparison between the 
present domestic and the electric bell, to enunciate the principles 
upon which the latter is based, and to describe its construction and 
working. 

‘I'he use of bells for the purpose of attracting attention is of very 
ancient date. We find them in use amougst the early Jews, Greeks, 
Romans, and Christians. But they were chiefly employed for 
religious and military purposes—suspended in churches, temples, or 
monasteries, to summon devotees to their religious ceremonies, or 
elevated in camps and frontier towns to alarm the garrison in cases 
of surprise or attack. he hour of bathing among the Romans 
was announced by a bell, and it was fastened to the necks of cattle 
that they might be traced when they strayed—a practice in vogue 
even at the present day. The Jewish priests were directed by 
Moses to employ them fixed to their robes. 

Their employment for domestic purposes is, however, of more 
modern date, Subsequent to their introduction, in all large houses 
a domestic was in constant attendance near the principal sitting- 
room, Whose attention was calied by a clap of the hand, a stamp of 
the foot, or by one of the well-known Shaksperian call :— 

a “* What ho !”—“ Without there !” or “‘ Who wai's 7?” 

The use of the hand is still practised in the Ka-t to attract the 
attention of the attendant slave, but in civilised countries the modern 
bell has superseded all other contrivances. The first form which 
the domestic bell took was that of a small circular bell, or metal 
disc, fitted on a tall, ornamental leg, and placed upon the table. It 
was sounded by striking it with a piece of hard wood, cane, or metal. 
The ordinary hand-bell, with the movable clapper, which is so well 
known in the hands of the muffin-man, was subsequently introduced. 
A hand-beil is still frequently in use in offices and occasional 
quarters, which is sounded by the pressure of the hand; a knob is 
depressed, which releases a spring that drives a bammer with 
much force against the bell. The hand-bell, however, still necessi- 
tated the attendance of a servant, as its sound could not reach the 
servants’ hall or butler’s pantry. A great advancement was, how- 
ever, made in the introduction of the bell-pull| By means of wire 
cranks and levers bells could be fixed in any part of the house, and 
be raug from any room. Such bells are now in general use. The 
peer’s palace and the poor man’s cottage are equally supplied with 
them. ‘They are as much an article of household use as a fireplace 
or table. A few yards of a copper wire led underneath the flooring, 
through the ceiling, down the walls and along the passage, with two 
or three cranks to convert the straight pull‘into any altered direction, 
and a bell can be sounded anywhere. 

There is, however, a limit to the distance at which a bell can be 
rung. If it be too far off the strain required is such that the wire 
stretches and becomes useless. Again, passing underneath floors, 
and through exposed crannies, the cranks become clothed with dust 
and dirt, and therefore stick. Being constantly under a strain, the 
wire is not only liable to elongate, but the fixed parts and plugs are 
constantly liable to shift. So many parts of the apparatus are 
movable, Rats and mice heap up dirt over the instable part of the 
wire, aud render them fixtures. We all know the disagreeable sonnd 
made in one room by the ringing of a bell in the next, andin a 
small house when a bell-handle is very gently pulled this grating 
sound is heard in every other room. Each particular room requires 
a different toned bell to distinguish it, and it becomes a great tax 
upon & servant’s memory, particularly if she have not a musical ear, 
to recollect all the different notes, This evil is to some extent reme- 
died by supplying the bells with levers, which continue to rock for 
some time after the bell has ceased to ring; this, however, at best, 
is but aclumsy contrivance, Indeed, every householder knows that, 
as at present constructed, bells are a constant source of trouble. The 
larger the house the more is this experienced, and in some of our 
palatial residences the bell hanger is never out of the house. 

It is evident, therefore, that some improvement is needed in the 
construction and working of our household bells. The chief cause 
of the inconvenience we suffer lies in the fact that we have to exert 
a strain upon the wire to produce a sound upon the bell. Remove 
the necessity of pulling the wire, the wire rewains, the noise ceases, 
the cranks are abandoned, aud it matters not how much dirt vermin 
heap over the wire—they can’t eat it. All these evils—unpleasant 
noise, liability to stick, proneness to stretching, instability of parts, 
variation of tones—are entirely removed in the new electric bell, 
which is so extensively employed in France. Nothing struck me, 
ip a recent journey to Paris, so much as the extensive use which 
our neighbours make of this new application of that wonderful 
science which serves our public and private wants tosuch a marvel- 
lous extent. Electric bells are used every where—in private houses, 
in public institutions, in merchants’ offices, in ordinary shops, in 
cafes, and restraunts; all the large hotels—the Grand Hotel, the 
Louvre—are most completely provided with them; indeed, they 
have become a general domestic necessity. Enormous posters, as 
extensive as those of * Bel Demonio,” ‘ Leah,” or “ Miles’ cheap 
trousers,” upon our metropolitan walls, advertise them to the 
Parisian public. Large shops are devoted to their supply alene. 
They must, sooner or later, be introduced into England, for we 
can't long remain behind our neighbours across the water in on 
article of such advanced principles and of such domestic and every- 
day use, 

A gentle pressure upon a small button effects all that is required. 
Tho electric force that rings the bell steals noiselessly along the wire, 
there is no sound, there is no strain; but the bell gives forth its 
warning sound as though it were rung by the stout arm of some 
invisible sprite. 


Forrt@n AND Corontat Jottings —The French Government has 
just turned out a big gun from one of its foundries; it is of cast 
rou, Weighs more than fourteen tons, and measures in circum- 
ference over LOft. at the breach, and nearly 6ft. at the muzzle, its 
length being upwards of 18}ft. The diameter of its projectile is 
nearly lUin. It took eleven horses and six bullocks to drag it, on 
a truck, to the railway station.—The Alexandria correspondent of 
the 7imes writes :—‘* Mr. Francis, the legal vice-consul at Coustan- 
tinople, has arrived at Cairo to question the Viceroy, on behalf of 
our Government, respecting the two famous iron rams at Liver- 
pool; a Mr. Hamel, a lawyer, from Liverpool, has also come here 
for the same purpose, on behalf of the builders. I believe it is 
quite certain that Said Pasha did give the order for these vessels.” — 
A prospectus has been issued of the Pernambuco Improvements 
Company, for draining the city of Recife (the port of the province 
of Pernambuco), under « concession from the Brazilian Government. 
The capital is to be £200,000, in shares of £2).—The iron-clad 
Tecumseh was recently tried at New York. Several English naval 
offivers were desirous of accompanying the vessel, but they were 
refused permission, greatly to their disappointment. They felt con- 


siderably anuoyed (says the New York World) at this apparent waut 
of courtesy, and thought that they should have been allowed similar 
privileges to those accorded to the Russain na. al officers. 





PLATT AND RICHARDSON’S 








WAAL HH 
i 


| i 
|| LN 
os 
1 j 
‘ 


it 


ii 


'| Fic. 1 represents a domestic stove’or grate, constructed’according 
to the invention’ of Messrs. ‘Platt and Richardson, of Oldham, and 
Fig. 2 is a plan view in section. 

The fire-bars are shown at a, and the back of the grateatb. The 
lower part of this back is provided with an opening c, which is filled 
up, when the position of the par.s is that shown by a plateof metal, d,d*. 
This plate is connected to a lever e, mounted so as to be capable of 
swinging upon a centre at f, and it is guided in such swinging 
motion by resting upon a curved plate g. Above the plate d* is a 
box h, constituting a receptacle for fuel, and provided with a door i. 
which may be opened from the front of the fireplace, so as to place a 
fresh supply of coals in the receptacle 4. Tothe lever e is jointeda 
rod k, its other end beingconnected to an arm/ mounted upon astud 
m, and fast with the arm / is a lever nextending forward beyond the 
front of the grate. The receptacle h having been supplied with 
fuel and the parts being in the positions shown, the plate d 
forms a bacn for the fire, but when a fresh supply of fuel is 
required, then the lever n will be turned in the direction of the 
arrow. This motion, through the intervention of the arm / and rod 
k, will cause the lever e to swing upon its centre, and the plate d, d*, 
will thus be moved backward, allowing the fuel to fall from the 
receptacle 4 on to the plate g, then, by turning the lever n back 
again, the plate d, d*, will be restored to the position shown, thrust- 
ing forward the fuel into the lower part of the fire, and this motion 
is repeated as often as required, the extent of backward motion im- 
parted to the plate d, d*, determining the quantity of fuel that shall 
be added to the fire. In some cases it is found desirable to raise the 
fire before adding a fresh supply of fuel, under which circumstance 
the following arrangement is employed :—Beneath the fire-bars a is 
placed a shaft 0, capable of being turned by a lever p; this shatt 
carries a series of arms q, furnished with projecting parts 7, which 
are thus thrust upward between the bars so as to raise the fire, after 
which they are again turned downward and the fuel is supplied as 
above described. We have, in the foregoing description, alluded to 
the receptacle h as placed behind the fire, but it may, after the same 
manner, be adapted ata side thereof if desired. At the front of the 
grate are formed channels s, ¢, which receive any ashes that may be 
thrust forward when the fuel is supplied, and conduct them down- 
ward into the ash-pit. 
serves as a support for the lever n. The levers n and p are shown 
as provided with sockets at their ends, within which a small poker 


i! 


or other such instrument may be placed when the levers are required | 
| 


to be turned. 


FOG SIGNALS. 

Tue Trinity Board have been conducting experiments to 
ascertain the best plan to adopt for giving warning to ships in foggy 
weather. The first trial was with Daboll’s trumpet, against the 
ordinary bell and Professor Holmes’s steam horn. Daboll’s trumpet, 
worked by a caloricengine, was cousidered so superior to the horn and 
bell, that the Board of Trade has given consent for the purchase of 
the one tried to be permanently fixed at the Lighthouse of Dunge- 
ness. As the trumpet was not brought into comparison with a gun, 
a second trial was ordered. Daboll’s instrument was placed 500ft. 


from the low water line, 350ft. from high water spring tides, and | 


15ft. above the latter. The sound was emitted from a trumpet 
placed in about a N. and S. direction, 8ft. above the shingle. It is 
4{t. 6in. in length, by a diameter of 2}in. at the smaller end, and I ft. 
Yin. at the mouth, which projects 2ft. Gin. from the southern end of 
the corrugated iron building erected over the apparatus. On this 
occasion Daboll’s trumpet was sounded for three minutes, then a gun 
was fired, after which the bell was rung for three minutes. An 
18-pounder, weight 22 cwt., was fired by the Coastguard with a 
charge of 3 1b. of powder. ‘The pressure of air on Daboll’s trumpet 
was 10 Ib, to the square inch. The steamer, with the commissioners 
from the Trinity Board, then steamed off one mile. After noting 
the sounds at this distance the vessel shifted her position and went 
off two miles, then three and a-half miles, varying her bearings at 
intervals. After numerous experiments the committee recorded 
their unanimous opinion—* That the gun was proved to be the best 
warning signal. ‘hat the fog-horn in its line of axis has an advan- 
tage of one mile beyond the bell. That out of that line, at a distance 
varying from one te two miles, the horn and bell were on an eq tality. 
That the fog-horn in calm weather may be considered in its line of 
axis to have a range of three and a-half mile-, but out of that line 
not more than two miles. That the bell, in similar weather, would 
give a good warning sound all round, to the distance of two miles; 
or, that either horn or bell would furnish sufficient intimation of 
danger to a sailing vessel ; but that for a steamer, with her paddles 
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going, neither gun, horn, nor bell would be of the slightest advan- 
tage, except at a short distance.” 

The trumpet of Mr. Daboll having thus been pronounced a better 
conveyer of sound than the bell, the Board of Trade wish to be in- 
formed whether experiments can be made at the height of 100ft. or 
200ft., in a dense fog, in order to ascertain bow its sound would be 
projected over the sea, it being considered that fog deadens the 
power of an alarm signal, and that if the trumpet should send its 
note in one direction only, it may occasion very deceptive conclu- 
sions. As it was necessary for the steamer to approach within one 
third of a mile, when the vessel was at right angles to the axis 
of the trumpet, to hear its voice, the Board conceives this to be a 
serious defect—“ for, while the trumpet, with its axis directed out to 
sea might be heard distinctly by passiug vessels, others might 
approach it on either side, and run ashore in the adjacent bights of 
the coast without receiving any warning. But probably this defect 
could be remedied, and it might be possible to contrive that the 
trumpet should revolve in an arc, so as to throw its whole or maxi- 
mum sound seaward round the horizon.” Whether Mr. Daboll can 
so improve this trumpet as to make it revolve and throw its sound 
round the half of a circle is not stated, but we imagine there will be 
no difficulty in making it oscillate in the manner indicated. We 
presume that the authorities are satisfied that the instrument can be 
thus perfected, for Mr. Daboll is ordered to supply another instru- 
ment with a 32in. caloric apparatus. 

The Secretary for the Colonies has written to the Government of 
Nova Scotia to send home a full report of the capabilities of Mr. 
Vernon Smith's steam whistle, which is fixed at Partridge Island, 
in the Bay of Fundy. Probably this steam whistle may turn out a 
more powerful conductor of sound than the Daboll trumpet ; but, 
so far as present experience goes, none of the signals yet tried are 
of the ieast utility as a warning to steamers whose paddles are in 
motion. To sailing vessels they are all more or less, of service, and to 
screw propelled ships they may be effective; but to learn at what 
distance the noise of the machinery and the passage of the vessel 
through the water may drown the sound of the signal, other and 
more extensive experiments ought to be made.—Aitchell’s Steam 
Shipping Journal. 





Darrvovta Harnovur Improvements.—The Dartmouth Harbour 
Commissioners have given notice of their intention to commence 
operations, and have invited tenders forthe erection of a day beacon, 
to be built upon the high ground above the outer Froward, in the 


' neighbourhood of Brownton Farm, on the south-eastern side of the 


harbour, and also a lighthouse (exclusive of the illuminating appa- 
ratus) to be placed at the mouth of the River Dart, on the Kings- 
wear side, near the Beacon House. 

Navat AND OrpNance Matrers.—The Millwall Iron Company 
are making plates for an iron fort at Constradt; and Messrs. 
Brown, of Sheffield, are making some of an immense thickness for 
the Belgian Government, to be used in the construction of some addi- 
tional iron defences at Antwerp. France, it is said, intends similar 
works on all the more important points of Cherbourg’s sea defences.— 
A correspondent of the Examiner says:—‘ The pending trial was 
given out to take place between Whitworth’s guns and the poy 
guns of Sir William Armstrong. This is incorrect. It is a tria 
between Whitworth’s rifled guns and an entirely new invention of 
Sir William Armstrong’s. The guns in our service made by Arm- 
strong are built upon the wrought iron coil system. The pe 
made by Armstrong, at present on trial, are made ofa solid block o: 
homogeneous metal. None of his guns in either service are so 
made. Therefore, although it may be a trial of Armstrong's guns 
against Whitworth’s guns, it is no trial of Armstrong's guns as 
accepted into our service."—We read in the Army and Navy 





Gazette:—" It is intended to build five first-class trans- 
port ships, to be employed in the conveyance of troops 
between the mother country and the empire of India. 
‘Two are to be employed in conveying the soldiers from 


England to Egypt, and three will be occupied in performing the 
work on tae other side of the Isthmus. Tbe council of India will 
provide the necessary funds, aud the Admiralty will undertake to 
superintend the construction of the vessels. All of which ae 
understand, to be built by contract. It is, we believe, first intende 
to commence building only two of these ships, the rest following In 
due course. We are informed that the Admiralty, acting under the 
suggestion which Mr. Laird, M.P., threw out ina late debate, have 
called upon some of the most eminent private building 4 in 
London and also in the previnces to eend in designs for these 
transporte,” 
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Tuts invention, thoroughly Freuch in its nature, bas been com- 
municated to Mr. Johnson, of 47, Lincoln’s-inn-fields. It relates to 
a mode of obtaining motive power, and to the application of the 
same to the propulsion of ships and to the driving of machinery. 
The inventor proposes to utilise the power derived from the rapid 
and continuous flow of water through pipes obtained artificially by 
the condensation of steam, directed in the form of a jet or jets, into a 
vessel or chamber in connection with such pips. 

In applying this system to the propulsion of ships, it is proposed 
to employ one or more sets of pipes running longitudinally along 
the vessel from stem to stern below the water line. An opening is 
made near the bows of the vessel communicating with the pipe in 
the fore part, and another opening is made near the stern communi- 
cating with the pipe in the after part. ‘These two pipes open into a 
chamber in which a jet of steam is directed from a boiler in the 
direction of the pipe leading to the stern, so that when the steam is 
turned on a rush of water takes place (by reason of the vacuum pro- 
duced by the condensation of the steam in the vessel) through the 
opening at the bows along the pipe in the fore part of the ship and 
into the steam vessel or chamber, whence it is expelled by the force 
of the jet along the pipe in the after part of the ship, and issues at 
the stern in the form of a powerful jet of water, which has the effect 
of propelling the ship along. In practice, it will be advisable to 
have two sets of these pipes with their steam jets directed in opposite 
directions, so that by bringiug one or the otherset into operation, the 
vessel may be directed ahead or astern as required. 

In applying this system as a prime mover for driving machinery 
the jet of water produced by the action of the steam in the steam 
chamber is directed against the vanes or buckets of a water whcel, 
the water being obtained from a well, reservuir, or other convenient 
source; by this means no natural fall of water is required to drive 
the water wheel. 

The above are two examples only of the mode of applying this 
system of motive power, which may be varied considerably accord- 
ing to the nature of the uses to which it is to be applied. 

Figs. 1 and 2 represent respectively a longitudinal sectionand plan 
of a vessel provided with a dup!ex apparatus for propelling the 
same either “a-head” or “a-stern,” arranged according to this 
invention. 

A isa metal chamber provided with three mouths or apertures 
a, b,c, and enclosing a conical tube or jet nozzle d; this tube or 
nozzle receives by the pipe D the steam generated in the boiler E, 
and directs it in the form of a jet in the direction of the discharge 
Pipe F. The immediate condensation of the steam produced on its 
exit from the nozzle dinside the chamber A, by contact with thecold 
Water in the chamber, which cold water is constantly supplied 
by the pipe G, placed below the water line of the vessel, produces a 
ae influx or current of water into andthrough this tube, waich 

eps the chamber A constantly supplied. The water rushes with 
Considerable velocity into the end of the tube G through the perfo- 
Tations or openings g in the fore part of the vessel, passes into the 
chamber A, and is ejected therefrom into and along the discharge 
tube or pipe F by the force of the steam jet, and escapes by the orifice / 
at the stern with force sufficient to propel the ship forward ; by 
increasing the number of apparatus greater power may be obtained. 

In the illustration are represented two single apparatus directing 
or discharging a jet of water, the one from the stern, as already 
described, and the other (lettered A!, D', F!, and G') from the bows, 
to be used when the vessel is required to go “ g-stern.” 

Fig. 3 represents a sectional elevation of an undershot water 
Wheel driven by a jet or curreut of water produced in the manner 

ereinbefore described. A is the chamber disposed in a similar 
manner to the chamber employed for marine propulsion, and hereiu- 
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before described in reference to Figs. 1 and 2, being provided with 
three openings a, b, c. The opening a admits the steam from a 
boiler or generator by the nozzle and pipe D; the opening 5 admits 
the water by the pipe G, the lower end of which dips into a well or 
other convenient source of supply, as shown. The opening ¢ in 
this arrangement receives a feed pipe H for supplying the chamber 
with water on first commencing to work. In the arrangement 
hereinbefore described for propelling the pipe G serves this purpose, 
as, being situate below the water line, it keeps the chamber A always 
full of water. d and h are two cocks placed, the one on the steam 
pipe D and and the other on the feeding pipe H, for the purpose of 
regulating, stopping, and starting the apparatus. The water, which 
is raised from the well, is ejected in the form of a powerful jet from 
the chamber A (the open end of which is slightly tapered), and is 
directed against the several vanes or blades of the water wheel R, 
causing the wheel with its shaft 8, supported in the bearings P, to 
rotate. It is obvious that the same principle may be applied in 
various ways for the obtainment of motive and propelling power, 
of which the illustration give two examples only. 

In lieu of a water wheel with a horizontal axis, as shown, a 
turbine may be employed, having its axis placed vertically, and the 
water supplied thereto in the form of a jet produced iu the manner 
described. In all these cases no fall or head of water will be re- 
quired, the requisite force of the jet or current being obtained by 
the action of the steam. 





THE MACKAY GUN. 

In the House of Lords on Monday, the Earl of Derby said that 
he had already called the attention of the noble lord the Secretary 
for War to the very remarkable results stated in one of the news- 
papers to have been obtained at the trial of a cannon, not only of a 
new construction, but founded on a principle the very reverse of 
that which had hitherto been recognised and acted upon in such 
matters. Till now it had been a leading principle in the construc- 
tion of cannon that the wiudage should be diminished to the greatest 
possible extent. This new gun, however, proceeded on the 
principle of utilising the windage, and rendering it serviceable for 
the purposes of the weapon. The projectile used was a smooth 
cylindrical bolt, and the interior of the gun was furnished with 
spiral grooves. The gas escaping up these grooves communicated a 
rotary motion to the bolt similar to that of a rifle ball. This system, 
if it could be successfully worked, would, of course, lessen the 
necessity for extraordinary strength in cannon, and for very heavy 
charges, and would also reduce the amount of the recoil. It was 
stated that the initial velocity obtained at the trial in question was 
remarkably high. The gun was manufactured at the well-known 
establishment of the Mersey Steel and Ironworks. It weighed nine 
tons, and was fired with a charge of 30 lb., and a projectile of 167 lb. 
at a range of 200 yards. The target, which was 6ft. square, repre- 
sented a side of the Agincourt, an iron-plated frigate, now being 
built for the Government. It consisted of a plate of iron, 5}in. 
thick, backed by Yin. of teak, with, behind, another plate of iron 
about lin. thick, a series of strong bolts, and last of alla thick plank 
of timber. The bolt struck nearly the centre of the target, shattered 
the woodwork, and passed through the whole breadth of the target, 
many yards beyond which it was found, carrying with it a plug of 
iron which it had drilled out of the plate in its progress. If that 
statement was correct, the performance was certainly most extra- 
ordinary, and it was remarkable that the plug and the bolt were 
found lying nearly together on the sand, the marks on which 


' showed that the rotary motion had been coutinued to the last. T'he 





bolt was perfectly sound and entire, although the force of the im- 
pact had diminished its length and added to its breadth. That was, 
as far as appeared, the only shot fired from the gun, and he did not 
know whether the extent of its range had been tested. The 
principle of the weapon was, however, so new and important in 
every respect, and its successappeared to be so great, that he deemed 
it right to call the attention of the Secretary for War to it. He 
believed the noble lord had sent down an officer to inquire into the 
matter, and he begged to ask whether the report which had been 
made confirmed the statements in the newspapers. If it did, this 
gun, which had been invented by Mr. Mackay, seemed to him to be 
a very formidable rival to those of Sir William Armstrong and Mr. 
Whitworth. 

Earl de Grey and Ripon said he was very much obliged to the 
noble earl for calling his attention to the statements concerning this 
gun a few hours earlier than they would otherwise have come under 
his notice. He had lost no time in sending an officer down to Liver- 
pool to make inquiries as to the character of the gun and the results 
which had been obtained. The statements of the noble earl were 
confirmed in regard to the main features of the gun by the report 
which he had received from the officer engaged in the investigation. 
The size and force of the projectile, the amount of the charge, and 
the general form of the gun, tallied with the description which had 
been given. There was some doubt as to the initial velocity, 
because the exact nature of the instrument used in testing it was 
not known. It might naturally be supposed that when windage 
could be turned to account an advantage would be gained as to the 
weight of the gun, and the amount of the charge used. In these 
respects, however, there was scarcely any advantage on the part of 
the new gun over others which had obtained very similar results. 
The range at which the Mackay gun was tried was very short, only 
200 yards ; its weight was nine tons; and the charge of powder 
30 lb. At the same time the results of the experiments were 
curious and interesting, and it would be highly desirable to make 
further inquiries. Their lordships would, however, perhaps, permit 
him to compare the results obtained by this gun with those of a few 
other experiments made by the Government with guns somewhat 
similar. A 150-pounder smooth-bore Armstrong gun was fired at 
200 yards, with a cast iron shot of 150 1b., and a charge of 50 Ib., 
against a target representing a side of the Minotaur, and consisting 
of a S}in. iron plate, backed by Qin. of teak. Here the shot was cast 
iron, that used with the Mackay gun being of steel, and, like all cast 
iron shot, it broke up. The pieces were driven completely through 
the target, and the front portion of the plate which was struck was 
found 15ft. in the rear. The same gun, with the same shot and 
charge, was tried with the same results on anotheroccasion. Then 
a Whitworth 120-pounder, with a steel shell of 151 1b., and a charge 
of 27 Ib., was fired at 800 yards range. The shell penetrated the 
plate and burst between the plate and the teak. He would now 
compare this gun with the smooth bored gun, known by the name 
of the Duke of Somerset’s gun, used with a lighter charge. That 
gun—a smooth-bored wrought iron 100-pounder of six tons—was 
fired against the side of the Monarch, having a 5}in. plate. So that 
the thickness of the iron was precisely the same as in the target 
referred to by the noble earl. ‘The distance at which the gun was 
fired was the same—namely, 200 yards; the shot weighed 115 lb., 
and the charge was 25 Ib. 

The Earl of Derby explained that he had stated that behind the 
iron there was a backing of teak, then came another plate of iron, 
and behind that again thick timber. 

Earl de Grey and Ripon said he would read a description, which 
would explain the construction of the side of the Monarch. [The 
noble lord read an account to the effect that the object fired at was 
plated with 5}in. of iron, was backed with teak, had an inner skin 
of iron, and the whole was secured by iron.| All he wished to show 
was that they could not draw any decided conclusions from these 
experiments. The distance was short, but the results obtained by 
the smooth-bore gun seemed good. The matter was worth inquiring 
into, but things were not in such a position that any decided opinion 
on the subject could yet be passed. 

The Earl of Hardwicke said that his noble friend (the Earl of 
Derby), though not ap artilleryman, had been able to state his case 
with such clearness and accuracy, that anybody could perfectly 
understand it. The noble Duke opposite (the Duke of Somerset) 
was the inventor of a cannon, and he would therefore, comprehend 
the importance of this discussion. There were Armstrong guns, 
which had not yet been taken out of the ships of the Chinese 
squadron, and he would venture to assert that they were perfectly 
useless. If one of these ships were to go into action to-morrow 
with these guus, and encounter a French ship, for example, in all 
probability she would he knocked to pieces in the smallest possible 
space of time, for her artillery would be found worthless. He was 
bound to say so much after reading the report respecting the 
Euryalus of the Chinese squadron, from which it appeared that 
those guns would not hold out for thirteen discharges, and the 
greater part of them only forten. Inthe Euryalus they were worth- 
less in ten minutes, and if that ship had been opposed by any vessel 
with the Whitworth gun, or with a smooth-bored gun—one of the 
noble duke’s artillery—she would have been kuocked to pieces, and 
the result would have been alarming to the country, and disastrous to 
its honour. He asked what would be the feeling if any harm should 
happen to a British ship going to sea with these cannon, so well 
known to be worthless that the men actually would not make use of 
them? The consequences to a ship having such an armament in an 
engagement would be so formidable and dreadful that the honour of 
the country would be at stake. He entreated the noble duke not to 
delay twenty-four hours without taking those guns out of the ships 
and replacing them, if he pleased, with his own invention, 


The Duke of Somerset declined the honour of being an inventor 
of guns. All that he had done was to take advantage of other 
people’s ideas. He asked Sir W. Armstrong whether he could not 
produce some smooth-bored iron gun, as he thought it might be 
useful to the navy during the time while scientific men were 
attempting to produce a gun of the best description. When that 
gun was made it turned out, though constructed only for a tem- 
porary purpose, a very good gun. ‘I'he noble earl was of opinion 
that the 100-pounder Armstrong guns, placed on board the ships of 
the Chinese squadron, were perfectly worthless. Agaiust iron- 
plated ships they might not have sufficient power; but an officer 
who had come back from China, gave him a very different account 
from that which the noble earl had heard. That officer stated that 
some of the guns failed, but that in other instances they were admir- 
able. The guns sent to China were made before the last improve- 
ments. The invention was very much improved now, and the gun 
was less likely to be damaged. There existed different opinions as 
to the best system of rifling, as to the number of grooves, and the 
amount of spiral twist or turn which should be adopted; and it 
would be most unwise to manufacture a great number of guns while 
those questions remained undecided. The Whitworth gun had one 
spiral in twenty diameters, the Armstrong one in thirty-seven 
diameters, Messrs. Britten’s one in 120 diameters, and Mr. Lynall 
Thomas's one in twenty-five diameters. Foreign rifled guns range 
from one in twenty-five to one in forty diameters. He mentioned 
these things to show that there was no settled principle in respect to 
the rifling of cannon, and he should not be doing his duty if he 
ordered ordnance to be made to a great amount before this question 
was more determined on. He hoped in a few weeks they would be 
able to ascertain which was the best gun. 

The Earl of Hardwicke did not consider the noble duke's state- 
ment at all satisfatory. Those who were on board the Chinese 
squadron described the Armstrong gun as worthless. He maintained 
that the breech-loa ‘ing gun would not answer. The report made 
with regard to the Euryalus was that she had ten or twelve of these 
guns, not one of wh ch lasted after thirteen discharges—the carriages 
breaking, or the ven: pieces becoming choked or being blown away, 
so that the guns were useless. At all events, the guns became 
wretchedly worthless by discharges in repeated succession, and after 
that he was bound tosay that the breech-loading gun was not fit for 
sea service. Anybody who knew the ordinary practice of artillery 
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ought to be able to grasp the matter without these constant experi- 
meuts, by which the public money was expended. 

After a few words from the Duke of Somerset, which did not 
reach the gallery, 

The Earl of Malmesbury said he had seen a letter from a civilian 
in Japan, who stated that great disappointment was felt in the fleet 
about the action of the Armstrong guns. The only guns that might 
be said to have survived the action appeared to have been the old 
68's. It was stated that on the first day of the action at Kagosima, 
when a heavy gale prevailed, and the + rae were under fire, the men 
who managed the Armstrong guns on board the Euryalus became 
alarmed at firing them. Next day, however, when the sea was calm 
and the weather fine, the sailors were said to have made very good 
shooting with the Armstrong guns. 

The Earl of Ellenborough must say that what he had read in 
regard to the practice with the Armstrong guns in Japan had filled 
him with disappointment and alarm. If there were the slightest 
apprehension that the same misfortune would happen again every 
Armstrong gun ought to be taken out of the ships. In war every- 
thing depended on time and on having the best instruments of war. 
Not # moment should be lost in placiug these ships in an effective 
condition, 

he Duke of Somerset said that the Admiralty had not lost 
@ moment in sending out the plugs and materials for making these 
guns « ffective, 

The Karl of Ellenborough said that the noble duke had got 
one good gun, and that if he would exert his own common sense in 
judging of these improvements, he would probably oftener be right 
than the scientific men, 





THE REH-LANDS OF INDIA. 


In many parts of the plains of India during the dry months of 
the year the surface of the ground becomes covered with an efflor- 
esceuce—a very little of it makes a great show, on account of its 
whiteness; but in places it accumulates largely, covering the ground 
like snow. Where this is the case the earth is utterly barren, and in 
every case its productiveness is impaired. We have no data for 
estiniating the extent of this evil ; it suffices to know that it is very 
great. 1nthe Punjab whole districts suffer more or less; in parts 
of the north-west provinces the mischief is also severely felt; and 
in Oude and Behar its occurrence is not uofrequent. The salt 
which forms the efflorescence is known by different names: in the 
north-west and in Bebar it is spoken of as reh and ku/lur, in Oude it 
is called oosur. ts composition varies a good deal: sulphate of soda 
(Glauber salts) seems to be the most abundant and most prevalent 
ingredient, and next to it chloride of sodium (common salt); the 
carbonate is sometimes present, and perhaps the nitrate; in some 
cases, too, part of the base is said to be potash. 

‘he question of the possibility of removing so great a scourge is 
of very serious importance for those who are directly or indirectly 
interested in the agriculture of the country, It is possible the 
question might never have been raised in our time had the efflor- 
escence contiued itself to its natural limits. The idea that it was a 
regular constituent of the soil in those localities would have long 
protected it from attempts at removal. Butit was votso. From an 
early period in tho progress of irrigation canals in the upper provinces 
it was noticed that the reh made rapid encroach:ents, and appeared 
where it had not been known before. There «as no knowing how 
far this might go; it might at last more than counterbalance the 
advantages of the great works of irrigation. Thus it bas become a 
subject of avxiety to the canal authorities and to the Government. 
Fro time to time inquiries have been made and reports have been 
writteu, but so far without much practical result, We will endea- 
vour to represent how the matter stands; and we would invite the 
aticution of engineers resident throughout the country to aid in the 
investigation. The chief business of checking and of curing the 
evil will naturally devolve upon engineers. Agriculturalists need 
no reminder to be on the alert about a matter that touches their 
interests so nearly. ‘Lhe few suggestions that we can make may be 
Of some service, 

‘The preliminary step is, obviously, to get some idea of where the 
salt comes from. Opinions are diverse on the subject, and so, 
indeed, may be the origin of the salt. Supposing this to be the case, 
it will be desirable to obtain some criterion of these separate Causes, 
that in each case the remedy may be adapted to the disease, or that 
incurable cases, if any such there be, may be distinguished from those 
that are not so. Is there everywhere or anywhere, throughout the 
area to which we refer, a practically inexhaustible supply of these 
salts iv theground? An answer in the affirmative has been largely 
adopted throughout the reh districts. We think there is strong 
evidence that it is not so universally, or even generally, in those 
districts. It is quite impossible that salts so soluble as those com- 
posing the reh could be present to any appreciable extent in the 
ground and not vitiate the well water, and in many reh districts (we 
question if it is not so in all) the water in wells sunk to below the 
influence of surface waters is not affected. We have heard of lo- 
calities, along the southern portion of the plains of the Upper 
Provinces, where there are wells so briny as to afford a local supply 
of salt. It would be very interesting in many points of view to 
have accurate information upon such a fact,—as to the position and 
level of such localities, the depth of the wells and the nature of the 
strata, with some remarks upon the possibility of connecting the source 
of this salt with reh generally. If there were such localities as are 
here allu led to, it might be impossible, without a too costly system 
of drainage, to rid them of their salt. 

We have recently received from an engineer on the East Indian 
Railway, who has paid much attention to the subject, a description 
of the conditions which prevail over a great portion of the Doab of 
the Ganges aud Jumna, and which, from their magnitude and con- | 
stancy there, we may infer to be of much greater extent. In well | 
sinking the usual section is as follows:—-From 25ft. to 35ft. of | 
“loam,” resting on 20ft. to 30ft. of “silt,” like that now found in 
the great rivers. This silt seems to be the upper water stratum, and | 
the water in it is always more or less impure, sometimes even vot fit 
for agriculture, it is so saline. Beneath the silt is found a bed of | 
retentive * clay,” about 2uft. thick, and under it “ sand,” from which | 
an unfailing supply of pure water is obtained. These conditions | 
probably include the case previously alluded to. As bearing on the | 
reh these facts are important ; although they indicat» a clear limit to | 
a source of the reh, it is a limit almost ovt of reach of 
direct practical control. The case is not, however, universal ; 
there are, we believe, large areas where there is no stratum 
of impure water. It would be a prime object to know the exact re- 
lation of both circumstances. The extension of the railway offers 
& rare opportunity for collecting systematic information upon a 
subject of such practical importance, and of no less interest scien- 
tifically. At every station wells of the best description are sunk. 
If a comparable system of record were adopted, most valuable results 
might be obtained. It would not be very great trouble tu keep a 
sample of the few rocks met with in each well. This would be the 
only satisfactory way of avoiding the ambiguity between loam, 
clay, silt, marl, &c. &c, which no two observers call exactly alike. 

Apart from the doubtful and almost hopeless case of an unlimited 
supply of salt in the ground, the question of the origin of the 
rei becomes of minor importance, as affecting the means of 
its removal. In connection with the canais, however, it 
has been warmly argued, and with a kind of party spirit 
that has certainly not aided in arriving at the truth — those 
concerned with the land throwing all the blame upon the water, and 
the defenders of the water maintaining that the liquid is innocent. 
The undeniable fact that in the recent reh-lands the water is some- 
how implicated has led to a compromise. It is supposed that the 








water searches out the ingredients of these salts in the ground, and 
by some occult process of ipulation, prod the reh, which, by 
evaporation, is concentrated at the surface. Ex nihilo nihil fit is a 
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proverb of very ancient standing, and, d 
allotropism, it is now pretty generally belie 
ties that the elements are not transmutable, at least, 





conditions. The radicals of these salts are the most easily detected 
of all the substances in the categories of chemistry; we may then 
fairly ask the advocates of this theory to bring some statement of 
facis in support of it. For the present we prefer abiding by the 
fact, stated twelve years ago by Dr. O'Shaughnessy, that the canal 
water contains the very salts found in the reh, though in very small 
proportion. A vast amount of this water is distributed at and 
near the surface, to be licked up by a nearly desiccated 
atmosphere, leaving its solid ingredients to accumulate. 
This supply is inexhaustible. It hag, moreover, been showR 
that in a Tooal ty where eh has lately appeared, close to a 
canal, the well waters contain even lesg saline matter thay I e canal 
water—that reh-land ean be formed from no more meterials than 
are contained in the eanal waters. Regarding old reb-land, the very 
scanty data ag yet obtained admit of the conjecture that it as purely 
a superficial phenomenon as in the more recent eases, 

As we have already stated, the practical part of the argument was 
reached when it became recognised that the injurious accumulation 
of reh occurred through evaporation during a succession of years. 
From this the step is easy to a theoretical remedy, namely, 
drainage. Year after year the same reh makes its appearance after 
the rainy season, when the excess of water by which it was tempo- 
rarily held in solution is carried off by evaporation, It is manifest 
that if the surface water thus charged with seliue matter be carried 
off by drainage, the sccumulation cannot occur. We speak of this 
remedy as theoretical only, because theapplication of it in some districts 
will be difficult and costly, and because of the opposition of the native 
cultivators ta the iatroduction of a measure so entirely new to them, 
and one involying @ considerable primary outlay, From this point of 
view the nature of the land-tenure will have an important influence. 
Petty landowners cannot attempt drainage, nor will extensi¥e pro- 
prietors be very willing to invest in @ costly improvement while 
liable to a fluctuating assessment. 

The more immediate difficulties are of no ordinary kind. Agri- 
cultural drainage, so far as we are aware, is a new experiment in 
{ndia, It may perhaps beapprehended that in Upper India, where 
drought is the standing dread of the farmer, drainage, unless in con- 
nection with irrigation, would be a dangerous experiment. ‘To 
ensure the rapid removal of rain waters would be iu many districts 
to ensure sterility. Thus it becomes doubly manifest that drainage 
is the necessary complement to irrigation. The question assumes a 
two-fold aspect—the main drainage and the field drainage. Without 
the former, the latter would be in most case3 impossible, Main 
drainage, much more than canal irrigation, must be a Government 
work. Itis in its bearing upon this branch of thesubject that the exact 
determination of such facts as we have alluded to regarding the 
origin of the reh becomes of importance. Even though the 
accumulation of the reh in the soil may be kept in check by 
judicious surface drainage, it is clear that it would be desirable to get 
rid of such a source of the nuisance as is described by the engineer 
we have quoted. There is much doubt that even this source is 
innate and independent of the actual superficial conditions, and 
therefore we opine that it would ultimately be got rid of by the 
management of those conditious ; but this means might be greatly 
aided directly by attention to the arterial drainage—to the efficient 
service of the river system. A very large proportion of the Doab is 
more than 5Uft. above the level of the great rivers. It thus seems 
likely that the upper and impure water ptrataum might be purged by 
the management of the tributary nullahs. In the lower provinces 
the rivers are to a great extent masters of the position; but these 
districts are not those that suffer most from reh. In the Doab 
proper there is ample scope for deep drainage, 

With reference to lower lands, those probably most afflicted with 
reh, it would be very important, before adoptiug any system of 
main drainage, to attain some definite knowledge of the limits of the 
power against which we are contending, namely, the evaporating 
power of the sun and air; to know through what depth of earth 
the evaporating power becomes practically inoperative. Unless 
this limit can be attained by drainage, we might, should there not 
be complete c« d of irrigation, aggravate instead of alleviate 
the evil. An absolutely dry surface js the first condition of the ap- 
pearance of reh. If by drainage we only reduce the water sufficiently 
to produce a dry surface some weeks earlier than theretofore, we 
might thus bring on the reh just in time to destroy a young crop, 
which might otherwise have risen sufficiently to protect itself in 
some degre from the desiccating influence. Mention will presently 
be made of how trifling a proportion of saline matter is sufficient for 
the production of reh. In the case now considered we are again 
met by the difficulty already mentioned—that of drought. It iscertain 
that, unless in connection with irrigation, drainage will be a very 
ticklish experiment. 

We trust that the investigation of the whole subject, preliminary 
to the adoption of any scheme of main drainage, will be entrusted 
to a man who knows how to observe. 

but main drainage, however perfectly attended to, will be almost 
futile unless it be taken advantage of by farm drainage. It may, 
indeed, if our conjectures as to the formation of this reh be sound, 
prevent the production of new reh-land, but to purge land already 
extensively affected, detail drainage must be undertaken; and with 
it a more thorough method of tillage than the cultivators of India 
are as yet acquainted with, In introducing European methods of 
agriculture under conditions so different as those of our Indian 
climate, there will no doubt be many modifications and adaptations 
necessary. In the case of rei-laud, we think it will be necessary 
for Government to set the example. It is certain that no English 
planter will choose such ground to settle upon, Even in England 
we have our model farms ; much more should we in India get the 
right man, set him down upon the worst bit of canal reh-land, 
where of course facilities for drainago exist, and let him convert it 
into a fruitful field, 

We will, in conclusion, briefly mention some interesting facts 
that have lately beeu brought to notice regarding the reh. On the 
whole, the ground and the drainage waters of Europe would seem 
to contain more of these salts than those of India. The Thames 
water contains 063 parts of sulphates and chlorides in 10,000 of 
water, while 0-46 is the greatest proportion that has been found in 
irrigation waters of the upper provinces, A first-rate soil in the 
climate of Eagland may coniain as much as 1 per cent. of sulphuric 
acid in the form of sulphate of soda; a soil in India may produce 
reh and be damaged by it, though it contain no more than U5 per 
cent, Thus the mischief seems to be done by the atmospheric con- 
ditions concentrating the salt at this very surface. At two feet 
below a surface containing 40 per cent. of reh (a very bad case) the 
subsoii contained but 0°167, and at four feet only 0°144. In such 
land as this the experimental farmer might, we should think, begin 
by carefully sweeping his land in the height of the dry season, and 
casting the proceeds to the nearest river.—Calcutta Engineers’ Journal, 











Crannoges on Lake Dwecuines in Inetanp,—It appears that Mr. 
Kinaban has discovered, far below the present level of Lake 
Loughrea, proofs of the existence of human habitations, and other 
lakes have long been spoken of as “enveloping with their waters 
the ‘round towers of former days,’ which the fisherman, while 
strolling of anu evening along the banks, beholds in ‘the waves 
beneath him shining.’” It is a curious circumstance, we may note, 
that the lake dwellings of Switzerland and other countries were 
inhabited by dwarfs; that Irish legends people the Jakes with 
“ little folks,” whom they call fairies, and that, from what little is 
known of the ancieut Druids, * sacred lakes” were a marked insti- 
tution in their douctriual practices. Are not Venice and Mexico 
vestiges of such ancient cities ? Even London may have once stood, 
not merely on marshy land, as we know, but on ground quite covered 
with water. The old name of Loughrea is said to have been Baille 
Riogh, or the City of the Kings; and Baille seems to indicate a close 
connection with those ancient forms of religion in which the god 
Bel, or Baal, was worshipped, and which prevailed both in Ireland 
and Scotland, as the many whose names still begin with 
the syllable Bal, or Bel, go to show—witness Balmoral itself.— 





THE STEAMSHIP CITY OF NEW YORK 
At the efforts made to raise this vessel fr _ 
she ran, in completing her homeward voyage pd = con rs — 
have proved insufficient to avert her destruction, There see: “ . 
first to be very fair grounds for auticipating a successful - it 
For the sixteen days after her striking the weather proved sin = 
propitious. During a period when London was visited yee : 
south-westerly gales, and while the homeward-bound Atlantic hits 
were delayed to an extent almost unprecedented by easterly ~ i 
there was but one period during which the sea on Daunt’s Root wet 
sufficient to prevent tug steamers and other craft fram oing enesihe 
the wrecked vessel, and that but of very short duration. The ao 
tion of the yeasel herself was considered on the whole favourable 
Amidships she lay on @ flattish ridge of the rock, in about 
15ft, of water, her fore and after parte being free, and 
in water of more than ample depth to float S The injuries to her 
bottom, as ascertained by the divers, were very extensive, The 
middle compartment was hopelessly broken, the bottom of the am 
compartment was ripped for a length of about 35ft., while the alter 
compartment was almost free from damage. The preparations for 
lifting her were apparently made under the impression that sufficient 
buoyancy could be given to the vessel within, and that much 
external aid was unnecessury. For the discharge of the car go about 
120 labourers were brought from Liverpool ; a number of powerful 
tugs were also brought over, partly to carry off the cargo and partl 
to assist in lifting, and @ batch of about tifty ship carpenters came dl 
perform the work necessary on board the ship. By the 8th of April 
it was considered the proparstions were sufficiently advanced to 
make the attempt of lifting. All the cargo, with the exception of 
about 120 tons of bacon in boxes, had been got out, 
Below the ‘tween decks a quantity of empty barrels had 
been placed, while the deck itself was strengthened by 
means of planking and shores attached to the upper deck. As the 
after compartment could be easily freed of water, it was hoped that 
by keeping empty the space in the fore part, the vessel would gain 
great buoyancy, and that she would, with the further help of two 
lumps, or decked barges, placed at eitber side of the bow, rise 
sufficiently to be beached at some safe spot within the harbour. The 
weight of the vessel’s hull and macniuery was estimated at about 
2,00U tons. It is scarcely surprising now that the means taken were 
found insufficient. At low water the pumps were set to work. ‘The 
after compartment was easily kept clear, but there was not quite so 
much success in the fore part. All effurts failed to prevent a con- 
siderable quantity of water from oozing tirough the lower deck 
and at a somewhat critical period the principal pump employed gave 
way. Still, as the tide rose and the lumps alougside strained upon 
the ship, she was seen to sway a little, and at last she did move 
upwards an almost imperceptible something. At thismomentan order 
was given for the tugs to drag her off by the stern. Fortunately, as it 
subsequently proved, their united power was insufficient to stir the 
shipan inch. Had they succeeded in pulling her from the rock, there 
can scarcely be a shadow of doubt that she would have gone 
down bodily with alout 10 persons on board, for, as she lifted, and 
while the effurts of the tugs to drag were going forward, the chain 
passed under her bottom from the lumps broke with the enor- 
mous weight which depended on that ove point, and she settled 
down again into her old position. On the next day another 
slight attempt was made to raise her with the same appliances, 
but it had become quite apparent that they were utterly in- 
adequate. It was then determined that the barrels in the 
fore compartment should be replaced by caissons of wood which 
would fill the space more completely, and that some of the 
dismantled hulks about the harbour should be brought in aid of the 
lumps. Precious time had, however, been lost. The high spring 
tide had begun to slacken, and at length the weather broke. On 
Thursday last, sixteen days after the striking of the ship, it came on 
to blow strongly from the southward. The high sea during the 
night lifted and shook the vessel. When she first ran upon tue rock 
she lay as straight on her keel as in a graving dock; a pendulum on 
boatd showed a nearly perfect perpendicular. But after the sea of 
Thursday night she lurched to starboard to the extent of 45 deg. 
It gradually became evident that she was bilged, and would uot last 
very loug, especialiy if there were any heavy weather. Even at 
low water the sea was over her starboard topgallant sail, and at high 
flood the greater part of her hurricane deck was covered. Orders 
which had been given to the local shipbuilding yards for the 
consiruction of caissons Were couniermanded, and the last batch of 
workmen were sent back to Liverpool on Suuday morning. Some 
renewed hope appears to have occurred to the parties in charge, as 
the orders for the caissons were subsequently renewed; but the 
weather of yesterday must have effectually dissipated these notions, 
Throughout yesterday a strong wind from S8.8.W. prevailed, which 
towards nightfall freshened to a gale, and this morniag the sea was 
very heavy. In the forenoon the ship was observed to be lying 
nearly on her beam ends, the waves making a complete breach over 
her, and the foremast evidently going over the side. At noon she 
suddenly broke in two, between the main and mizenmasts, just as 
the entrance of her principal saloon. ‘'he mainmast and all the 
centre compartments disappeared ; fur about two or three hours 
after the foremast was visible; the foremast then went ; there was 
still visible a portion of the port quarter, but about 6 p.m. there was 
nothing to be seen above water but the upper part of the mizeamast. 
The sea between Dauut’s Rock and the harbour’s mouth was covered 
with drift from the wreck, consisting of parts of her deckhouse, 
bulwarks, and internal fittings. Captain Kennedy, who remained 
on board the ship as loug as it was possible to find a safe spot in her, 
and subsequently stood by her in a tugboat, this evening came in to 

Queenstown.— Times’ Correspondence. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents-) 





IRON FOR PLOUGH SHARES. 

Sir,—Will you kiudly allow me a short space in your paper, to 
enable me to call the attention of many of your readers (especially 
tie proprietors of the agriculiural foundries in this country), to the 
iron used in casting plough shares and points. After a series of 
experiments, which have lately come under my observation, I have 
come to the conclusion, that the iron hitherto used in maoy 
fouudries for the casting of chilled shares, points, &c., for agricul- 
tural purposes, has not been of the softest material. If the best 
and softest pig iron (say Beaufort) only is used, the chill will be 
found on the bottom side of the share to have penetrated into it to 
the depth of nearly one-eighth of an inch, thus making that part of 
the share harder and superior to the best steel made ; while the 
upper or top of it will be so slightly affected from the chill under- 
neath, that a hole may be easily drilled in that part of it until it 
reaches the part chilled, when the drill will have no further effect 
on the share. As a rule, this can only be done with shares of 
seve.al pounds’ weight. Shares made of the description of iron 
above named will Le found to wear better, last longer, and keep 
their points good (the latter from the fact that the tops of them 
being so soft, they gradually wear away faster than the under side), 
than shares of auy other sort of iron 1 have seen used. Oue-third 
of old worn out snares, mixed with two-thirds of Beaufort new 
pig iron, will also make some very good shares. But, if more than 
that quantity of scrap irun is used, then the shares will be found 
“tvo hard,” and the cousequence will be that, instead of their 
keeping their proper position and wearing up to a point, the under 
dies will wear away too fast for the top side, and, as the plouguman 
terms it, the share “ wears out of ground.” 1 believe there 15 no- 
thing more trying to the temper of the ploughman than when the 
share wears bad. -1 have seen tons of partially worn-out shares 
melted down during the past few years, all being first tried aud 
condemned by the ploughman, from no other cause but that they 
wore “out of ground.” Ropsst Hanus. 
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SOCIETY OF ARTS. 
Wednesday, April 20, 1864. 
ON THE PATENT LAWS. 
By Tuomas Wexsster, M.A., F.R.S., Barrister-at-Law. 


Tue council of the society having suggested that a discussion on 
the patent laws might be of service during the present session, I 
have much pleasure in preparing a communication for the purpose 
of facilitating the full consideration and discussion of the subject. 

It is one of the peculiar characteristics of this ancient society—the 
first and for a long time the only representation of practical science 
—that its comprehensive character permits it to take the lead in any 
movement relating to the arts, manufactures, or commerce of the 
country. The committee to which “ The Patent Law Amendment 
Act, 1852,” is due met first in the house of this society. Other com- 
mittees of the society have from time to time reported on this subject 
in the years 1850, 1851, and 1852, and the recent communication of 
the chairman of your council to the Social Science Association, at 
its meeting last year, at Edinburgh, isa valuable contribution in 
the history of the progress of opinion on this subject. 

It is not my intention on the present occasion to treat of the general 
jurisprudence of the subject, by entering on an elaborate discussion 
of the origin or grounds of the prirciples upon which property in 
the exhibition of mind, as phat we in materiai forms, may be con- 
sidered to rest. The origin of such property, the grounds upon 
which it rests, whether on natural right, on policy, on expediency, 
the pretection of such property by laws of the land, without which 


whether the subject of the patent is a principle or a manufacture, 
not unfrequently arises. The following observations of a highly 
scientitic and most learned man, Mr. Baron Alderson, are worthy of 
special attention :—“t I have always thought that the real test was 
this, that in order to discover whether it is a good or a bad patent, 

ou should consider that what you cannot take out a patent for must 
G considered to have been invented pro bono publico—that is to 
say, the principle must be considered as having had an anterior 
existence before the patent. Now supposing in Watt's case it had 
been known that to condense in a separate vessel was a mode of 
saving fuel, then Watt certainly could have taken out a patent for 
carrying into effect that principle by a particular machine; but 
then his patent would have been for a machine; and if I invented 
a better machine for carrying out the principle I do not infringe his 
patent unless my machine is a colourable imitation.” 

The distinction now insisted on is little regarded by many who 
speak of patenting ideas and principles, and derive an argument 
from the abuse rather than the use of the system, and assume that 
to be part of the system which by law is illegal. 

But it is said that inventors need no such encouragement; that 
invention is a real pleasure; that true inventive genius labours on 
involuntarily ; that the glory of a great name, or the possible reward 
of a grateful nation, is a sufficient stimulus; that the philosopher, 
physician, and chemist, give their results to the public, who appre- 
ciate originality of mind, and do not fail to reward it. All this may 
be true, but it applies to the labourer in the field of discovery rather 
than of invention. I remember on one occasion, at a meeting at 
M ter, when this doctrine was propounded, that Richard 





the name of property is but an empty sound, have been repeatedly 
treated of. 

My object on the present occasion is to treat the subject peony d 
in reference to the general policy of the patent laws, and with the 
view of ascertaining facts and eliciting opinions on certain questions 
which the consideration of the policy of those laws involves. That 
the subject has difficulties peculiarly its own is not to be denied ; 
whether such difficulties may be greatly modified and lessened, if 
not altogether removed, is one of the questions at issue. Hitherto 
no attempt has been made to grapple with these difficulties, the pro- 
visions for this purpose contained in the Patent Law Amendment 
Act having remained in abeyance. 

Considerable differences of opinion may be expected as to the 
most appropriate remedies for the admitted grievances, but I believe 
that should the discussion of the subject be fully exhausted there 
will be a great preponderance of opinion in favour of the views 
with which the Patent Law Amendment Act of 1852 was proposed 
and supported. 

In entering on this subject it will be convenient to premise that 
the real question at issue may be considered under the following 
heads :—1. Whether inventions should be encouraged and inventors 
rewarded. 2. Whether any more practicable means of encouraging 
inventions and rewarding inventors exist than a system of patents. 
3. The best means of creating and protecting such property. No 
one, to my knowledge, has yet advanced so far in liberalism as 
regards the rights of property or the eucouragement of inventions as 
to deny or seriously dispute all those propositions. Such heresy, so 
to speak, has not broken out into open flame, however it may be 
smouldering, and appear to be involved in the ashes of doctrines 
which have occasionally been announced, or underlie the surface of 
opinions which have been advanced, and will come under discussion 
on the present occasion. ‘The President of the British Association 
(Sir W. Armstrong), at Newcastle, and your Chairman of Council 
(Mr. Hawes), in the paper already referred to, give expression to the 
opinion that the seeds of invention strewn broadcast over the 
world, by the previous investigations of learned men, are pub- 
lished and given to the world, ready to germinate in due season 
whenever the occasion or uecessity may arise, and that legis- 
lative interference will neither produce them nor stimulate their 
growth. This opinion, proceeding from, or endorsed by, such 
authority has been, and will be, often quoted as condemnatory of all 
views favourable to property in inventions, and in support of that 
invention does not require the stimulus of the reward or remunera- 
tion which the patent laws are designed to confer. From these 
premises it is contended that new processes or new mechanical 
contrivances, derived from information thus freely and gratuitously 
published, are public property, and cannot belong to those who 
merely give such knowledge a practical form. But is not this to beg 
the whole question ? Is there not also some confusion arising from 
the use or imperfection of language? Isa proper distinction always 
maintained between discovery and invention in reference to these 
questions? A law of nature, as gravitation, or a machine, as the 
steam engine, or a process, as vulcanising, are spoken of indifferently 
as discoveries or inventions. This confusion of language is fruitful 
of difficulty in the subject under consideration. e speak of dis- 
covering a law of nature, as gravitation, cohesion, elasticity, 
attraction, heat, atomic theory, equal transmission of pressure in 
fluids, elastic and inelastic; we discover (Fr. descouvirs) that 
which has a prior or actual existence in nature; we do 
not invent such laws. In the proper sense of the term 
invention is more in the nature of creation than of 
discovery. We invent or find out a mode of doing, that is, 
of producing a particular thing ; every new manufacture is in that 
sense a creation. ‘To call it a discovery is to introduce a confusion 
in the use and application of terms; or, to add one further illustra- 
tion, we speak ot the discovery of vaccination and of the invention 
of the penny postage, neither of which could be the subject of the 
patent laws. The inventor applies the laws of nature; invention 
consists in the application of such laws, For instance, Watt's in- 
vention of the steam engine was an application of the laws of heat ; 
Dollond’s achromatic object-glass, of the laws of light; Wollaston’s 
camera-lucida, of the laws of refraction and total reflection. Vul- 
canised rubber was a new creation; such a thing hai never existed 
before, the invention consisting in the application of heat and 
sulphur to rubber under certain conditious. Photography was an 
invention in the strict sense of the term; such a picture, i.e. a 
picture so produced, was a new creation, a new manufacture, The 
self-acting mule, the product of the genius of Richard Roberts, 
whose loss we so recently have had occasion to deplore, the regene- 
rative furnace of Siemens, the automatic self-recording telegraph, the 
last production of Professor Wheatstone, the various forms of tele- 
graph or telegraphic cables, may with propriety be called new 
Creations, or, iv the language of the patent law, new manufactures, 
Seeing, then, that invention consists in the application of the laws 
of nature to the matter provided to our hands, and in giving to 
such laws a practical form, how can it be said that property cannot 
be acquired in the application of knowledge given to the public ? 
That is the very foundation of the system, ‘Lhe distinction above 
adverted to is more important than may at first sight appear. The 
correct and appropriate use of terms is a matter at all times de- 
serving consideration, but especially so when it is the foundation of 
distinctions in reference to the subject under consideration. ‘Thus, 
for example, M. Legrand, insisting on the distinctign between 
patent right and copyright, on the incontestable difference between 
the work of the writer or author of a literary composition and the 
Inventor, says, “If Masillon had not written Le /etite Careme no 
other person could have dune it. If, on the contrary, Niepce bad 
not discovered photography, some one else would have invented it. 
What do we say? Another has invented it, Daguerre bas had 
the same idea. Artists really create something; they produce 
work whicu no other would have produced. In the domain 
of industry, on the contrary, the inventor is not, properly 
Speaking, any more the creator than he could be the exclusive 
possessor. He finds; he discovers; but he does not create.”* 
the confusion of the above needs little comment; an idea not 
carried out is no invention. It is matter of law that a patent 
cannot be granted for a principle or an idea, but only for its appli- 
cation or embodiment; thus there could be no patent for the dis- 
covery of a law of nature or property of matter, unless applied 
or embodied in a manufacture. fn litigated cases the question 


*Se “The Patent Question,” p.17, by R. A. Macfie, papers at Edinburgh 
Meeting of Social Scieuce, 1863, 





Roberts replied: ‘Ihe patterns of that particular invention cost me 
£500; they would have been ‘colted’ (that is, copied) the next day 
but for the patent laws.” The gratitude of the public is soon ex- 
hausted when the benefit is reduced into possession. 

However great may be the stimulus of the pleasure of invention, 
the advocates of this view would appear to lose sight of or disregard 
the fact that the invention and the public require adaptation to each 
other; that the introduction of ap invention involving any material 
change is a constant struggle with the existing state of things, and, 
in a large class of is as much au education as the training and 
introduction of a child; that it is a contest with existing practice, 
in which contest the inventor has to struggle with all the prejudices, 
capital, and influence of the existing trade and established manufac- 
ture. The history of the struggles of the introduction of new in- 
ventions, as detailed on the hearings before the Judicial Committee 
of the Privy Council, in cases of application for the extension of the 
terms of patents, can hardly fail to produce the conviction that these 
struggles would never have been undergone but for the expectation 
of the reward. Many inventions are wholly in advance of the age, 
and would fall still-born but for the return anticipated on the 
capital embarked ia their introduction. There was, it is said, 
no patent for paper (A.D. 1200), or for oil (1297), or for glass (1300), 
or for the mariner’s com (1302), or for ss (1430), 
or for gunpowder (145), or for many other useful inventions of 
world-wide utility, and therefore it is left to be inferred that en- 
couragement to inveution or reward to the inventor in the nature of 
the patent system is unnecessary. Until the wants of mankind or 
the isolated efforts of mighty minds in the progress of civilisation 
had formed the alphabet, so to speak, or laid the foundation of prac- 
tical arts, there was nothing out of or upon which the superstructure 
could be raised. Because skins or the hand-made fabric once served 
for clothing, can it be contended that the progress of industry and of 
the practical arts has not been most most materially stimulated by 
the expectation, however delusive, of reward and pecuniary remu- 
neration ? 

Books were compiled and written before and without any copy- 
right laws, but does anyone adduce this as an argument against the 
justice or expediency of these laws, the analogy of which to the 
patent laws can hardly be denied, notwithstanding the distinctions 
which — be drawn between them? It is said that things belong- 
ing to the province of copyright are an embodiment of the 
individual mind, which no other mind would have made, whereas 
things belonging to the province of patent right are capable of 
being made by many minds, of being originated in the same 
identical form by a plurality of persons —that the inventor 
has, in fact, only forestalled time, and that it may be pre- 
sumed that the invention would have been made at some 
time by some other person, and would certainly have been made so 
soon as the want should arise — that to infringe copyright is 
slavishly to imitate, whereas patent right may be infringed without 
such imitation. The subject of copyright is one specific combination 
of words, letters, and lines, in this respect similar or analogous to 
the specific combination constituting a machine, or to elements 
arranged in a certain order, whereas in many cases inventions may 
be exhibited in various material forms, carrying out or subservient 
to one leading idea. Different minds do not hit on the same means 
for carrying out the same idea or of attaining the same object. Inven- 
tion is one continuous process of simplification, as the history of in 
vention clearly shows. In cases of copyright the identification is 
easy, speaking to the eye or the ear, whereas in cases of patent right 
the identification is sometimes difficult, inasmuch as, to the eye, the 
material forms may be different. These distinctions point only to 
difficulties of the subject, and must be dealt with accordingly ; but 
the principle of property in both is the same, namely, a rec .gnition 
of right in the product of the brain, as embodied in a material form. 
Invention being one continual progression, each stage in advance of 
the preceding cannot fail, in many cases, to provoke the opposition of 
the capitalist, who may look with little favour on the changes which 
a great improvement necessitates ; his old mill may have to be refilled 
with new machinery. Again, the capitalist in mind, who can 


devise an expedient for overcoming any difficulty so soon as it ) 


arrives, may not be so pleased by finding that he has been forestalled 
by some other person ; that he must respect the property which the 
law gives to possession, and adopt some other, aud perhaps inferior, 
means of attaining the same end, or come to terms with the owner 
of that property. Hence patents have been called obstructive, 
likened to tull-bars on the highway. Authentic instances of such 
obstruction would be a great boon, and contribute much to the 
history of the subject; they have been often asked for, very few have 
ever been even pointed at. If such exist to the extent contended 
for, or to any extent, the remedy is very simple—make the license 
under a patent a matter of compulsory purchase, to be settled by 
arbitration on a review of all the circumstances of the case. If the 
owner of land or houses has to restore to the public a portion of 
the ancestral property acquired from the public in former times, there 
can be no great injustice in requiring a patentee, on fair and proper 
terms, to admit others to share in that which he may be regarded as 
having acquired from the public; in this sense that same other per- 
son, it may be presumed, would have made the invention when the 
emergency arose. The patent might by granted on this 
express condition, and the effect of such a system tmme- 
diately tried. But philanthropic and moral considerations 
are introduced. The system is denounced as a _ lottery, 
and injurious to the personal interests of the inventor, who rarely 
obtains the reward which he expects, or to which he may be fairly 
entitled. Is this not part of the lottery of life? The race is not 
always to the swift nor the battle to the strong. The very objection 
assumes an expenditure of time, labour, and money, in producing a 
result beneficial to the public though not to the individual author. 
Let such an individual be rewarded out of the inventors’ * Fee 
Fund,” the surplus fund to which he has contributed. Let this 
blot be removed. Let it not be said that a great benefactor to the 
public bas been unrewarded, when ample funds exist of the in- 
ventor’s own creation, out of which he may be amply compensated. 
Let it not be said that the name of one of our greatest inventors, 
just removed from among us, Richard Roberts, should be without 
a national tribute for the pation and development of 
industry, of which the self-acting mule was the pioneer, or that 
the family of the man should be permitted to want in the midst of 
the untold millions which his inventions have added to individual 
and national wealth. 

But the principle of patents is said to be inconsistent with the 








principles of free trade. Here, again, I cannot but think there is 
some misconception and confusion in the use of language. The 
theory of the patent law is the creation of a trade, or, as expressed 
in oue of the earliest reported cases, “when any man, by his own 
charge and industry, or by his Own wit or invention, doth bring any 
new trade into the realm, or any engine tending to the furtherance of 
a trade, that was never used before, and that for the good of the 
realm, the king may grant him a monopoly patent for some reason- 
able time until the subjects may learn the same, in consideration of 
the good that he doth bring to the commonwealth, otherwise not.”* 
It has been said that these principles are not now applicable ; that 
all trades are established, and that the reason does not apply, there 
being no a for the instruction ; but such an observation is 
made regardless of the fact that knowledge and invention are pro- 
gressive ; that if there be not the same ignorance as in bye-gone 
centuries, there is a special opposition which our very civilisation 
has created, rendering the special property in an invention the best 
means hitherto desired, if not the only means, for ensurin; 
that progress which all profess to desire. It may, then, be assum 
that new trades, or improvements in existing trades, which, 
for the question under consideration, may be regarded as 
new trades, are still to be created, and that it is the object 
of the patent laws to foster inventions constituting such new 
trade. The fostering care of special property in the invention is 
continued only for a limited and reasonable period, until the trade 
shall have been established ; during that period the particular trade 
is not to be practised, or special property shared without its owner 
participating in the proceeds; when that period has expired the 
trade, whether established or not, is open to all, with this further 
advantage, that a description of the manuer of practising the inven- 
tion is open to all; the requirement of such a description—called 
the specitication—having been substituted in the reign of Queen 
Anne, in lieu of a proviso appearing in some private Acts for 
patents requiring the patentee, during the latter half of the term 
granted, to take apprentices and teach them the knowledge and 
mystery of the said new invention.t 

The principles of free trade can have no application to a trade 
which is non-existent, or which has to be created. If, as the theory 
assumes, special property in an invention be esgeutial or materially 
conducive to the creation of the trade, to prohibit such Fm pom 
is to prevent or delay the establishment of the trade. he sup- 

rters of this objection would appear to confound patents for 

nventions with the exclusive privileges declared to be illegal by 
the Statute of Monopolies (21 Jac. I., c. 3, av. 1624). It is con- 
trary to the principles of free trade to restrain any person from, or 
subject him to a tax for practising, any existing je as a baker or 
brewer, or buying and selling in the cheapest market; but it can 
hardly be said to be contrary to the principles of free trade to give 
exclusive peivieost for the creation of that which does not exist, for 
a trade to become free as soon as established. 

The real question would appear to be as to the terms or condi- 
tions upon which such privileges should be granted, and not to the 
principle of guch privileges. Tr patents are granted improvidently 
there is an abuse of the system ; remove the abuse, but do not found 
on theabuse an argument against the use of a system unless such 
abuse is incurable and inevitable. 

The «bvlition or diminutien of gecret practices, with their long 
train of attendant evils, has frequently been relied on as an argument 
in support of the patent system ; and the freedom with which the 
kuowledge of inveutions is now given to the world has been relied 
upon as one of the great improvements due to the passing of the 
* Patent Law Amendment Act, 1852." This, however, in the able 
paper of the chairman of your council onthe economical effect of the 
patent laws, is objected to as inducing the circulation al! over the 
world of the best possible description of our most recent improve- 
meuts for the benefit of our rivals. Is this geperosity really 
detrimental to our national interests? Can any well-authenticated 
instances of that detriment be adduced? Isolated cases may exist 
in which some particular interest may, under special circumstances 
and for a Timlted time, be prejudiced. This ig a practical test, 
and capable of proof ; and if it should appear that in some few cases 
the result may be that the foreign manufacturer, by means of such 
information may be enabled to compete successful y with the home 
manufacturer, either at home or in the markets of the world, are not 
the compensating advantages such as greatly to outweigh or over- 
balance the supposed detriment. Is such detriment in any respect 
comparable to the evils of the secret system of the guilds of our 
forefathers, when art was a mystery and trade a protected monopoly ? 

Are not the objections, when thorotghly examined, directed to 
the administration rather than to the principle of the system? Is 
not the or course to reform the system—at least to make the 
attempt 

Time will not permit me to pursue this of the subject in 
detail on the present occasion ; it may be sufficient to point to the 
proposals which have been made for removing or mitigating the 
= evils of the present system, and which may be classed as 

ollows :— 

1. That patents should not be granted as of course, but that some 
check should be placed on their indiscriminate issue by a prelimi- 
nary inquiry and report, by which the applicant would receive the 
benefit of the accumulated experience of the office of the Commis- 
sioners of Patentsin consideration of the fees paid. 

2. That the validity and infringement of patents should be tried 
by a judge, assisted by two or more assessors conversant with the 
subject, selected by the parties or by the judge, from a panel provided 
for the purpose. 

3. That the owner of a patent should be required to grant licenses, 
or to sell the whole right for the benefit of the public, on adequate 
consideration. 

4, That the fees paid on patents should constitute an “Inventor 
Fee Fund,” to be applied wholly to inventors’ purposes, to the re- 
ward of meritorious inventors, to the repurchase of patent rights, 
and the advance of practical science. 

*See 1 Webster, “ Patent Cases,” p. 6. 

+ See Act for] Banks’ Invention, a.p. 1651, c. 2; 1 Webster, “ Patent 
Cases,” p. 85. 





Trarric Returns.—The traffic receipts of railways in the United 
Kingdom amounted for the week ending the 9th ot April, on 11,192 
miles, to £587,554, and for the corresponding week of last year, on 
10,805 miles, to £550,809, showing an increase of 387 miles and of 
£36,745 in the receipts. The gross receipts on the following four- 
teen railways amounted in the aggregate, on 7,738 miles, to 
£466,085, and for the corresponding week of 1863, on 7,565 miles, 
to £435,343, showing an increase of 173 miles and £30,742 in the 
receipts. The increase on the Caledonian amounted to £2,126; on 
the Great Eastern to £2,310; on the Great Northern to £4,785; 
on the Great Western to £2,822; on the Lancashire and 
Yorkshire to £3,520; on the London and North-Western to 
£6,182; on the London and South-Western to £1,091; on 
the Manchester, Sheffield, and Lincolnshire to £919; on the 
Midland to £4,565; on the North British to £568; on the 
North-Kastern to £5,768; and on the South-Eastern to £62—total, 
£34,714. But from this must be deducted £814, the decrease on the 
Great Southern and Western; and £3,158 on the London and 
Brighton—together £3,972, leaving the increase as above, £30,742. 
‘Lhe goods and minerai traffic on those lines amounted to £261,112, 
aud for the corresponding week of 1863 to £226,156, showing an 
increase of £34956. The receipts for passengers, parcels, &c., 
amounted to £204,973, against £209,187, showing a decrease of 
44,214. The traffic receipis on 63 other lines amounted, on 8,454 
miles, to £121,469, and for the corresponding week of last year, on 
3,240 miles, to £115,466, showing an increase of 214 miles, and of 
£6,003 in the receipts. The total receipts of the past week show a 
decrease of £3,461 as compared with those of the preceding week, 
ending the 2nd of April, and as compared with the corresponding 
week of last year an increase in the traffic of the country. 
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‘Tus invention, a communication to David Blake, of Manchester, 
relates to the shaping and punching of metallic articles, and is more 
particularly applicable to the manufacture of the heads or “ polls ” 
of axes or hatchets, although it may be applied to other articles 
requiring to be swaged and punched or perforated. 

‘The essential feature of the invention consists in the holding and 
compressing of the metal to be shaped and punctured between 
shaping dies or matrices while the operation of punching is being 
effected. 

According to one mode of carrying out the invention, the shaping 
is effected by means of two hinged dies or 1atrices jointed toa 
vertically sliding block or cross head, and pressed together when 
brought down by the action of fixed inclines or otherwise, so as to 
nip or compress the metal to be shaped between them, the dies being 
so shaped as to impart the desired form to the metal under treatment, 
The whole, when required, is punched in the metal during the time 
it is held compressed between the dies, by means of a stationary 
punch, upon which the metal is forced by the descent of the dies, or 
the dies may remain stationary while the punch is being forced into 
the metal held between them. The dies or matrices are opened or 
separated on rising by means of arms attached thereto, acting against 
fixed iuclined ridges or projections in any convenicnt part of the 
machine. ‘The power employed to foree down the sl ding block or 
cross head and matrices may be obtained from a hydrostatic press, or 
from the direct action of steam upon a piston, or by aay mechanival 
combination capable of giving the power required. 

In making the heads of axes or hatchets according to this 
invention they are formed from along length of bar, and severed 
therefrom when shaped and punched. The cutting part is then 
welded to the head, and the head is finally shaped and finished by 
being compressed between another pair of matrices of the desired 
form. 

Fig. 1 represents a side elevation of a machine for shaping and 
punching the heads or “ polls” of axes; Fig. 2 is a transverse 
vertical section drawn to a larger scale; Fig. 3 is a detail also 
on a larger scale, of the dies and punch, looking at right augles to 
Fig. 2; and Fig. 4 represents details of a bar, one end of which has 
been shaped and punched to form an axe head or “ poll.” 

A is the base or foundation plate of the machine, and B. B, are 
two upright standards secured thereon in any convenient and well 
known manner. Near the upper part of these standards is supported 
in suitable fixed bearings the main shaft C, upon one end of which 
is keyed a large spur wheel D, which gears into and receives 
motion from the smaller spur swheel E, fast on the driving or fivst 
motion shaft F, ‘Ibis shaft works in bearings in the pillow block « 
G, G, and is provided with a fly-wheel H and driving pulley I, 
extending from standard to staudard, and working in suitable 
vertical guides therein is a strong metal slidiig blo-k or frame K, 
to which a vertical reciprocating motion is in parted by the excen- 
trics L, L, L, keyed into the main shaft C of the machine. These 


excentrics work in contact with steel or gun metal bearing pieces 
a, a, and 0, 0, respectively bolied to the upper cd: e of the blosk or 
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frame K and to the under edge of a cross bar M, forming a part of 
such sliding block or frame. This bar M is connected at the centre 
by a chain to one end of the counter-balance lever N, which works 
on a fixed centre O, and has suspended to its opposite extremity 
a counter-weight P to balance the weight of the sliding block or 
frame K and the parts attached thereto. On the lower edge of 
the sliding block or frame K a number of recesses are formed, as 
shown at C, C, in Fig. 3, and into these recesses are fitted so as to 
turn freely therein the upper ends of the several hinged dies or 
shaping matrices (), Q, these dies being arranged in pairs, as 
shown in Fig. 1. RK, KR, are the pins which connect the dies or 
matrices with the sliding block or frame, and upon which they work 
as fulera or centres; the inner faces of these dies or matrices are so 
shaped as to impart the desired form to the side of the axe head or 
poll. 8, S, are cheeks or side plates bolted to the opposite sides of 
the sliding block or frame K, for the purpose of retaining the hinged 
dies or matrices in their places laterally. A strong bridle piece of 
metal T is placed across the lower edge of the sliding block or frame 
between the dies or matrices forming each pair, as shown more 


| clearly in Fig. 2, and it is held in its place by the cross bar U and 


| being allowed to rest upou the support X. 


| 


nuts d,d. The lower part of this bridle piece imparts the thrust or 
downward pressure to the metal to be punched, aud shaped, as here- 
inafter more fully explained, and in some cases it may lave a recess 
formed therein, as shown at e. for the purpose of forming the en- 
largement on the head or ‘ poll,” when required for picks and similar 
tools. This enlargement is shown at f in Fig. 4. V, V, are the 
punches, which are here shown as being fixed to the bed plate A; 
they are each situate in the centre line between the dies or matrices 
of each pair. W, W, are strong blocks, also secured to the 
bed plate, the inner edges of each pair of blocks being in- 
clined downwards and inwards auy desired extent from 
the tops of the blocks, as shown at g, g (Figs. 1 and 3), the 
remaining portion of the inner faces of these blocks being left 
vertical, as at A, A. i, é, are antifriction rollers, connected by 
straps &, 4, to the lower ends of the dies or matrices. These rollers 
by running along the inclined flanges /, 4, when the dies or ma- 
trices are rising, causes them to separate or open and release the 
metal held between them. X is a bar attached to the sliding block 
or frame K upon which the rod or bar to be operated upon is sup- 
ported or allowed to rest when placed in the machine. 


to 





The mode of operation of this machine is as follows ;—The slide | 


block K, with its dies or matrices being elevated, as shown in Figs. 1 
and 2, on one end of a heated bar of wrought iron to be manu- 
factured into axe heads or “ polls,” is introduced into the machine, 
as shown in dotted lines immediately over the punch, such bar 
It is protruded suili- 
ciently far to bring its extremity a little beyond the stationary 
punch V, so as to present just sufficient metal to the action of the 
punch and dies as will be required to form the axe, * poll,” or head. 
Fig. 4 shows this bar with an axe “poll” shaped and punched on 
the end thereof ready to be cut off and forged out to receive the 
steel cutting edge, which may be welded thereon in the ordinary or 
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any other convenient and suitable manner. i 
been thus adjusted or placed in the near tine red onde’ 
block or frame K is caused to descend by the ‘action of the 
excentrics L on the bearing piecesa ona rotatory motion being _ 
parted to the shaft C. This descent of the block K and dies “ 
matrices Q, Q, causes the latter to close inwards upon andcom mathe 
two opposite sides of the bar, such closing of the dies being ene lished 
by their sliding down the inclined surfaces 9,9, Of the fixed Mlock 
W, the bar being forced downwards in company with the dies b the 
pressure thereon of the bridle piece T. The inner faces of the die 
project slightly forward, so that when closed, as shown in Fig. 3 the 
projecting part will pass slightly under the part T, and obtain a 
certain amount of bearingthereon. As these minor projecting parts 
of the dies Q are made slightly concave, or rounded internally, the 
will, by their lateral pressure against the bar, impart the rounded 
form to the sides of the axe “ poll” shown in the lower or plan 
view in Fig. 4. By the time the dies have descended to the boheme 
of the inclines g, and are about entering between the two parallel 
faces h, h, of the blocks W, the bar will be brought in contact with 
the stationary punch V, and during the remainder of this descent of 
the dies the bar will be forced on to the punch, being at the same 
tine held firmly at the sides to prevent bulging by the dies, which 
are kept closed by the parallel fixed surfaces A of the blocks W On 
the rising of the slide block K the bar will be raised from off the 
punch, the dies maintaining a firm hold of it until they arrive at the 
inclined parts g of the blocks W, when the roller i, by running along 
the inclined flanges or ribs J, will cause the dies to open, or sepa- 
rate and release the end of the bar, which will be found to be per- 
forated and shaped as shown in Fig. 4, without any bulging 
spreading, or splitting of the metal. F 

In Fig. 1 are represented a machine provided with three pairs of 
dies, and corresponding punches, which may be all of the same or 
different sizes and shapes, as required. 





Steam Fire Encixe.—A_ powerful steam fire engine has been 
shipped on board the Fingal steamer for Copenhagen. It is intended 
for the Royal Board of Fire of that city, but it is expected that it 
will in the first instance be used for the extinction of fire caused by 
the bombardment of the Danish fortresses by the Germans. Imme- 
diately after the inundation at Sheffield steam pumping machinery 
was telegraphed for from London, and this engine was immediately 
sent down. It was engaged five days continuously pumping water, 
sand, and dirt from the basements of the steel and other manufac- 
tories, and finished on the fifth day, the 19th of March, by working 
in public for two hours as a steam fire engine, when it threw two 
large jets above the factory chimneys. It was also worked on the 31st 
of March, in the presence of Captain Shaw, superintendent of the 
London Fire Brigade, and Mr. Matthews, of the firm of John Penn 
and Son, when a 1}in, jet was worked continuously with a pressure 
of 1001b. to the square inch. Steam was generated to 50 lb. to the 
square inch in eight minutes, cold water being used. This engine 
is an improvement upon that which obtained the first prize at the 
international competition at the Crystal Palace on the Ist of July, 
1863. It weighs 30 cwt., and is the thirtieth steam fire engine con- 
structed by Messrs. Shand, Mason, aud Co. 

Tue Baropa.— Some interesting data, illustrative of the con- 
tinued improvements making in the construction of marine engines 
to accomplish the great desideratum of combining a high rate of 
speed with economy in the consumption of fuel, is afforded by the 
first voyage to and from Alexandria of the Peninsular aud Oriental 
Company’s last uew screw steamer the Baroda, which arrived on 
Saturday night. Theactual steaming time of the Baroda outwards 
was as tollows:—Southampton to Gibraltar, 944 hours ; Gibraltar 
to Malta, 81} hours; Malta to Alexandria, 68}—total, 2453 hours. 
Homewards—Alexandria to Malta, 76} hours; Malta to Gibraltar, 
864; Gibraltar to Southampton, 113—total, 275} hours. ‘The voy- 
age out and home was therefore accomplished In 519} hours, during 
which time she consumed 831 tons of coal, and that this marks a 
great improvement will be seen by a comparison with passages 
made by three other fast steamers of the company’s fleet, viz., the 
Delia (paddle) made the voyage out and home in 590 hours, burning 
1,396 tons of coal; the Malta (screw) in 50d hours, burning 1,483 
tous; and the Ceylon (screw) in 546 bours, burning 1,589 tous, 
The distance from Southampton to Gibraltar is 1,151 miles ; Gib- 
raltar to Malta, 981 miles; and Malta to Alexandria, 819 miles ; 
being a total of 2,951 miles, or 5,902 for the voyage out and 
home. 

‘ne Wexsa Coan anv Iron Traves. — The Newport corre- 
spondence of the Colliery Guardian states that the colliers are still 
out at Abertillery and several other works, and they have gone so 
far,in more than one instance, as to interfere with the road men and 
labourers, whose duty it is to clear falls and keep the underground 
workivgs generally in order. The coal trade upon the whole is 
brisk, and there are a large number of vessels in port. Quotations 
are well maintained, and obtained without difficulty. The deter- 
mination of the Staffordshire makers to adhere to the old list rates 
has had, as expected, a favourable influence on the iron trade, and 
orders are flowing in more freely. ‘Tin-plate makers report that 
the market is firmer, and there is a fair prospect of an increased 
demand during the spring and summer months. A few cays since 
the Messrs. Nixon and Co., the well-known and extensive colliery 
proprietors of the Aberdare valley, despatched their first load of 
coals for shipment at Swansea, the event being celebrated with con- 
siderable ecldt, it being auticipated therefrom that a very large 
accession of trade will follow. ‘Lhe harbour trustees have now a 
Lill before Parliament for power to raise an additional sum of 
£30,000 for the purpose of extending the piers so as to obtain an 
increased depth of water, and thus accommodate the large class of 
shipping now arriving at the port for cargoes of steam coal. Mr. 
J. 2. Budd, the proprietor of the Ystalyfera iron and tin works, 
advocated the scheme as proposed, and in a speech of cousiderable 
length, adduced statistics showing the very large outlay which the 
trust had incurred for the purpose of making Swansea a large 
shipping port for the products of the Merthyr and Aberdare valleys. 
The total liabilities which the trust bad incurred for the purpose 
was about £330,000. Since the opening up of the narrow gauge 
system to the port, in connection with the Vale of Neath Railway, 
a very large increase of coal traffic had resulted, and there was Lo 
doubt it would su increase as to enable the trust to meet all their 
liabilities, and also to carry out other improvements for the further 
development of the coal trade of the district. There are at the 
present moment no less than four distinct routes either carried out 
or in process of completion, conuecting Swansea with the north, 
and when these schemes are in full working operation, the iron and 





| tully occupied with orders which have recently arrived. 


other hardwares of Staffordshire and the midland district will 
doubtless be sent down to Swansea for exportation in very large 
quantities, and the port thus become one of the most prosperous 1D 
the Channel, ‘The trustees intend to push forward the works for 
the extension of the piers with all possible vigour, Mr. Abernethy, 
the engineer, having been requested to prepare his plans and speci- 
fications forthwith, so that the works may commence during the 
present summer months. We have still to report that trade, 
generally speaking, is brisk and satisfactory, the large works being 
cup Recent 
prices are firmly maintained. At Cardiff the iron and coal 
merchants, as well as the freighters generally, on the local lines, are 
strongly in favour of the proposed new docks, and several meetings 
bave been held with the view of taking the necessary steps to repre- 
sent the opinions of the commercial public before the parliamentary 
committees. On the other hand, the Taff Vale Railway Company 
and Penarth Dock Company are strongly opposed to the scheme. 
The colliers in the Aberdare and Rhondda Valleys are wor king, upon 
the whole, pretty regularly, and they are not quite so pcos to 
their employers as in Moumouthsbire. lf the latter were only to 
work regularly at the present time they would be able to earu oD 
an average 35s. to 40s. per week. ‘l'here is n0 material change to 
note in the demand for either steam or house coal, the merchants 
being as a rule pressed with orders. The iron trade is looking Up, 
and since the preliminary meeting matters are more promising. 
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TO CORRESPONDENTS. 


Notick.—A SPEcIAL EpITION of THE ENGINEER is 
lished for FoBEIGN CrRcULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 
*,* Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 


A SUBSCRIBER.— Within certain limits of span, yes. 

J. H. 8. (Bedford-place).—Your announcement is of little interest until your 
invention is described. 

Y. Z.—A prwate description of your invention cannot affect your right to a 
subsequent patent, except by violation of confidence. 

P.—There are no laws enacted by Parliament relating to steam boilers. You 
appear to require the services of a cotton mall engineer. 

. H. L.— Dz. Percy's new work on Iron and Steel treats of stecl-making, and 
Mr. Kirkaldy's book details many experiments on the strength of steel. 

A YOUNG ENGINEER must judge of the value of Bourne's rule by the indejinite- 
— with which it is stated. There is no necessary rule sor the length of a 
ink. 

R. R.—Messrs. Galloway's boiler patent is dated March, 1851 (not 1850, as 
you state), and it expires at the expiration of the usual protection for four- 
teen years. 

8. 8.—We can hardly advise you as to emigration. Everything depends upon 
circumstances, You should go provided, if possible, with the best recommen- 
dations and good introductions. 

A ReavER.— Your first question is indefinitely stated, and your second ovght 
to strike you as absurd. So long as increased power is applied to move a 
vessel it will, provided that no increase has been made in its displacement, 
move at an increased speed. 

A. T.- We should say that, for any of the subjects in which you wish to ad- 
vance yourself, you would find the various works, on such subjects in 
Weale’s Rudimentary Svries to be the best for your purpose. 

T. 8.— Your query as to water power has been overlooked. Multiply the number 
of cubic feet of water which flow to your wheel, per minute, bv the height of 
Jall in feet, and divide the product by 700, The quotient will expr.ss the 
horse power obtainable with a good wheel. 





SHIPBUILDING. 
(To the Editor of The Engineer.) 


Sir,—I beg leave to correct a mistake of mine, which occurred in my 
letter of the 9th inst. 

I stated that one of your correspondents proposed to case iron war ships 
with wood in lieu of iron armour plates. It ought to have been, “ To case 
iron armour plated ships with wood, so as to partially check the velocity of 
the shot before it reached the armour,” and not, as I stated, in lieu of iron 
armour plates. M. Jackson, 

Neweastle, April 18th, 1864. 





MEETINGS NEXT WEEK. 


INSTITUTION OF Civi1L Enoingcers.—Tuesday, April 26th, at Eight p.m.— 
1, Discussion upon Mr. Lloyd’s paper, “ Description of the Santiago and 
Valparaiso Railway, with Remarks upon Resistances from Curves on Rail- 
ways, and upon Coal-burning Locomotives.” 2 ‘On the Structure of 
Locomotive Engines for Ascending Steep Inclines, especially when in 
Conjunction with Sharp Curves on Railways,” by Mr. James Cross. 3. “On 
the Impedimental Friction between Wheel Tyres and Rails, with Plans for 
Improvement,” by Mr. W. Bridges Adams. 

Roya Uniten Service Institution, Whitehall-yard.—Evening Meeting, 
Monday, April 25th, The chair will be taken at half-past eight precisely. 
““New Form of Paddle-wheels working under the Counter,” by Major Scott 
Phillips, ‘* Mont-Storm’s System of Breech-Loading,” by Mr. Charles 
Phelps. Friday, April 29th, Lecture at three o'clock, “‘‘fhe Progressive 
and Possible Development of Infantry Drills and Mancuvres,” by Major 
Talbot Harvey. 7 


THR ENGINEER can be had, by order, from any newsagent in town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 118. 6d. 
If credit be taken, an extra charge of two shillungs and sixpence per annum 
well be made. 
THE ENGINEER is registered for transmission abroad. 


dvertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line overages 
eight words ; blocks are charged the same rate for the space they fll Ali 
single advertisements from the country must be accompanied by stamps in 
payment. 

Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of TUR ENGINEER, 163, 
Strand, London, W.C. 
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THE GUN EXPERIMENTS AT SHOEBURY. 


THE competition between the guns sent by Armstrong 
and Whitworth respectively to Shoebury is proceeding 
vigorously. At present, however, only the 12-pounders 
have been put on trial. Each has fired upwards of 600 
rounds of the 3,000 to which it is to be tested before burst- 
ing. Elevations of between two and seven degrees have 
been set, the range at the higher elevation being 3,100 yards 
or so. At 1,600 yards Mr. Whitworth fired ten shots with a 
lateral deviation no greater than Sin., but at 1,100 
yards he could not directly hit a wall 84ft. high oftener 
than seven times out of fifteen. Although the line of 
flight was very true laterally, many—indeed most of the 
shots—either fell short or went clean over. The Armstrong 
gua did much better in this respect. 

In the test of the endurance of the guns under pro- 
longed and frequent firing the Whitworth gun fired 200 
rounds in one hour and twelve minutes, and the Arm- 
strong breech-loader was fired the same number of rounds 
in one hour twenty-one minutes, the shunt gun firing the 
same number also in one hour twenty-two minutes. The 
internal condition of the guns was perfect after these trials. 
Another of the Armstrong breech-loaders has been lately 
fired 100 rounds, and with good practice, in twenty-four 
minutes, 

The accuracy of all the guns tried is undoubtedly as 
great as will ever prove of value in warfare. And there 
will be nothing wonderful in their withstanding 3,000 
rounds with 141b. to 13 1b. only of powder per round. 
The Whitworth gun is of soft steel, and the Armstrong 
pieces, so far from being representatives of the ordnance 
issued to the service, are understood to be made of a solid 
block of « homogeneous metal.” At any rate they have 
not wrought iron inner tubes as all the older Armstrongs 
have, and with which the destruction of the rifling might 
be expected after a few hundred rounds. 

_ The present test is, to a considerable extent, one of pro- 
Jectiles also, and here the Armstrong shell shows a 
superiority in cutting up abattis or earthworks. The real 
test of the guns is a test of the material of which they 
are made. With the small sizes now under trial, there 
could not be much danger, in any case, of bursting with 


1$ 1b. charges, but soft iron would abrade more than soft 
steel, and the truth of the bore and rifling, and, conse- 
quently, the accuracy of the gun, would be sooner destroyed 
if the first-named material were employed. Sir William 
Armstrong and Mr. Whitworth might, so far as their 
peculiar modes of rifling are concerned, have made equally 
e practice by copying Wahrendor!'s rifling (indeed Sir 

Villiam has done so), or the French rifling, or that of the 
Blakely guns. But so far as material goes they might have 
done even better by selecting cast steel. One of 
Messrs. Naylor, Vickers and Co.’s 12-pounder cast steel 
guns was not long ago tested at Woolwich up to a point 
| quite beyond anything which will be attempted, short of 
| bursting charges, in the present contest. Had the three 
| guns, now on trial at Shoebury, been made of the same 
material, they would, it is fair to believe, have been prac- 
tically indestructible. To any such suggestion the authori- 
ties might, however, reply that the present contest was 
not instituted for the purpose of determining which of all 
guns is the best, but simply which of the two, Whitworth 
or Armstrong’s, is the best. Yet who is there, not con- 
versant with guns, but will conclude, when the present 
trials have terminated—let us suppose with a good degree 
of success—that no other guns could have attained to any- 
thing like such performances. 

We have repeatedly observed that strength, both against 
strain and abrasion, is the all important requisite in gun 
construction. Sir William Armstrong sought this strength 
in wrought iron, which has a higher tensile strength than 





a gun. Finding his error, Sir William has quietly aban- 
doned wrought iron, while Mr. Whitworth has as quietly 
given up his patent gun made like the early bombards, 
but in a better material, and he now employs solid homo- 
geneous metal in the bore of all his guns. Whoever 
selects the best material for ordnance has accomplished the 
great step in gun making. Neither Sir William nor Mr. 
Whitworth have here gone beyond others. Additional 
strength may be had by what Mr. Mallet, who was early 
in the field, properly calls ringed structure with initial 
tension. But here both Mr. Mallet and Captain Blakely 
are before either of the gentlemen who have so 
long been regarded as the great gun _ reformers 
of modern times. If, however, in practice the ringed 
structure cannot be depended upon for the permanent 
maintenance of its original adjustments of strain, we shall 
be compelled to fall back upon solid guns of such quality 
of steel as is found best adapted to the purpose, and here 
we cannot go far from what Krapp had done before the 
so-called Armstrong gun was ever heard of. As for all 
the niceties of rifling and breech-loading, there are plenty 
of other guns which shoot as well as Whitworth’s or Arm- 
strong’s. These gentlemen began studying guns and gun- 
nery at a time when but little was generally known upon 
the subject, although all, or nearly all, that is now known 
in this matter was then well known to a moderate number 
of artillerists and engineers. Neither of the two gentle- 
men just named contributed any useful invention of value 


upon what had been done by others, and, considering that 
both gentlemen have acquired their information at an 
enormous cost to the public, it would be a pity if they had 


deed are all the guns now on trial at Shoebury, while, at 


might be sent there which should be as good or better. 
The real point upon which great improvement has been 
acquired is in the material and construction of large guns. 
Here we may possibly learn something from the trials of 
the 70-pounders at Shoebury, but this limit of size by no 
means falls within the idea of a large gun. Our Govern- 
ment appears to be in leading strings with the eminent gun 
makers they have so long patronised, and not a gun is made 
but the name of one or other of these gentlemen is at- 
tached to it. It would be well if, with an immense 
establishment for making ordnance, the superintendent of 
that department were ordered to prepare various large guns 
upon other modes of construction than that commonly 
followed there, and in introducing which so much public 
money has been misapplied. As it is, it is managed so that 
the Armstrong system obtains the credit of every improve- 
ment that is made. This, it may be said, is not of so much 
consequence, if we after all thus secure all the improve- 
ments that are being made. Yet all will admit such an 
undeserved appropriation of credit to be most unfair, while 
there can be no doubt that it greatly checks what would 


good deal of speculation has been aroused by the perform- 
ances of the Mackay gun at Liverpool, a rifled cannon of 
Yin. bore, firing a smooth cylindrical bolt with no 
provision for taking the grooves, but which was 
kept in rotation by the action of the gas along the grooves. 
If this principle be found to give good results, it will be 
found still better, we think, to fire rifled shot from smooth- 
bore guns. It is true that it may cost much more to rifle 
the many hundreds, if not thousands, of shots to be fired 
from a gun than it would cost to rifle the gun itself. But 
the consideration of cost is, perhaps, the least important in 
connection with the subject. Rifling not only weakens the 
gun by virtually enlarging the diameter of the bore, but 
also by presenting lines of weakness where fracture may be 
almost said to be invited. Rifling, too, is always liable 
to fouling, either by stripping or by dirt. The 
cost of rifling a shot would be but small, and although 
even then,some windage would be required, it is probable 
that the real effect of the gun, in service, would be equal to 
that of any now in use. The smooth-bore gun, with rifled 
or turbine shot, has been already made the subject of 
experiment, and with results which may yet lead to giving 
it the foremost place among our heavy ordnance. With 
smooth-bored steel cannon we might probably increase the 
service charges of our guns to an extent which would 
secure an initial velocity, under all ordinary cases, of 
1,600ft. per second. If this could be had with shot 23 
diameters in length, the projectile and penetrative power of 
our ordnance would be far beyond anything which we have 





yet attained. 


cast iron, but is otherwise inferior to it for the purposes of | 


to gunnery, but each gradually learned how to improve | 


not learned, by this time, to make very good guns, as in- , 
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IRON AND STEEL. 


ALTHOUGH the principle of steel-making may be broadly 
reasoned down to a general law, there are many modes 
whereby steel may be produced—many more than are 
known in iron making. Dr. Percy, therefore, in treating 
of steel in his new book, finds scope for much variety of 
description. He first describes the production of steel by 
the addition of carbon to malleable iron, a mode of pro- 
duction which includes the ordinary converting process. 
The other modes under this head are the direct reduction 
of iron ores at one operation (by the Catalan process, and 
by reduction in crucibles and in converting furnaces), the 
carburisation of pulverulent iron, carburisation by gaseous 
compounds of carbon, and, finally, the Hindoo process of 
making wootz, and the like process now adopted in making 
homogeneous metal, so called. Then come the various pro- 
cesses employed in the production of steel by the partial 
decarburisation of cast-iron. These processes include 
several practised abroad for producing raw steel, the 
puddling processes for steel, the Uchatius process, and 
the production of malleable cast iron (a form of steel, and 
capable of hardening) by cementation. ‘Then come a third 
class of processes for making steel by the fusion of pig iron 
with malleable iron, a class in which the Bessemer process, 
as now practised, is included. 

Among the processes for the direct reduction of iron 
ores at one operation, one was patented by Samuel Lucas 
in 1791. He melted the rich hematite ores of Cumberland 
and Lancashire along with carbonaceous matters. David 
Mushet patented a like process in 1800, and one Hawkins 
also in 1836. ‘The process has since been patented in dif- 
ferent forms. Mr. Riley, while engaged at the Dowlais 
Works a few years ago, made steel direct from the ore, and 
this steel occasionally proved of excellent quality. It 
could not, however, be depended upon for uniformity. 
Chenot’s process of making steel from the “metallic 
sponge” produced by his mode of iron making is not one 
of which much is likely to be heard in this country, but 
it affords an opportunity for that kind of comment in 
which Dr. Percy habitually indulges with reference to 
metallurgical doctrines which he does not happen to 
believe. In connection with the ordinary process of 
cementation (which was ably investigated by Reaumur 
as early as 1722) we may mention Macintosh’s process of 
steel making by suspending iron bars in chambers heated 
to a high heat, and into which coal gas was admitted. 
The difficulty in this case was, as might have been ex- 
pected, in keeping the converting chambers air tight. 

For the last few years much has been heard of “ homo- 
geneous metal,” and a patent dated in 1856 has been relied 
upon to secure the monopoly of manufacture of this metal 
to a Sheffield steel maker. The specification of the patent 
is so meagre, however, that the invention could not be held 
under it. The so-called “ homogeneous metal” is made by 
melting together malleable iron with carbonaceous matter. 
The process requires a high heat, and is very destructive 
to the melting pots. ‘This process is that employed by the 
natives of India in making “ wootz,” and was described in 
1807in Dr. Buchanan’s work on India. It was, moreover, the 
subject of a patent granted, in 1800, to David Mushet, and 
for which a Sheffield firm is said to have paid £3,000, It 
was re-patented also in 1839 by William Vickers. 

Puddled steel has been made on the continent since 1835, 


the same time, dozens of other guns, differently made, | and the mode by which it might be produced was pointed 


out by a French author as long ago as 1824. An English 
patent was obtained here in 1856 for puddling cast iron 
into steel, but the specification was defective. Mr. Clay 
has said that he first produced puddled steel with that 
specification only as his guide, but he must have departed 
from it considerably at some stages of the process. There 
is so much uncertainty in the result of steel puddling that 
it can never be expected to open a very wide market for 
steel so made. Lverything depends, as the best practical 
authorities admit, in maintaining a particular temperature 
in the steel puddling process, and a few degrees either way 
makes all the difference between a useful and a useless 
product. 

The Uchatius process, of which much was said eight 
years ago, consists in melting oxide of iron along with cast 
iron apace | reduced to small grains or shots, this pro- 
cess of granulation being performed by first melting the 
iron, and then running it upon a wheel revolving in water. 
Where the exact constituents of the iron and oxide were 
previously known, and the two properly —— to 
each other, good steel has been made by the Uchatius pro- 


otherwise be a — course of improvement. Already a | cess. According to the late Mr. Mushet, however, steel 


was thus made at Cyfarthfa in the last century, and one 
Wood had a patent for it rather more than a century 
ago. 
"a Dr. Perey read his paper lately at the Royal 
Institution, something has been said of a want of originality 
on Mr. Bessemer’s part with respect to his process of steel 
making. In Dr. Percy’s book, however, there is nothing 
which affects Mr. Bessemer’s status as ar inventor or 
patentee. Martien’s specification is given in full, or nearly 
so, and Dr. Percy shows, in much the same terms as we 
long ago adopted, that it had no bearing on the Bessemer 
process. Mr. Bessemer’s first patent is dated October 17* 
1855, and it appears that “in October or November, 1855,” 
Mr. Parry attempted the experiment of blowing air under 
the surface of melted iron in a puddling furnace, and with 
the effect of blowing the charge into the road. Dr. Perey 
makes much of the alleged obligations of Mr Bes- 
semer to Mr. Mushet, who has so often written in 
our columns of his “triple compound” of iron, carbon 
and manganese, as supplied in spiegeleisen. But to 
say nothing of the fact that Mr. Mushet allowed his patent 
for this compound to lapse, it could not, in any case, have 
prevented others from using spiegeleisen in preference to 
other irons, nor could it have prevented them from adding 
a portion of this or any kind of iron after the melted 
charge had been “ blown.” ; 

Dr. Percy's account of steel making processes is very 
readable, and, indeed, unusually complete. Had such an 
account been prepared by a man of less eminence, he would 
have been complimented upon it, but coming from Dr, Percy 
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it will disappoint many who, perhaps from no pretensions or 
fault on his part, had supposed he at least could enlighten 
them upon many matters where our ordinary knowledge of 
steel making is defective. It — that everything 
bearing upon the principles of steel making was as well 
known before as since the appearance of Dr. Percy's book. 
And he shows himself wanting in that kind of practical, 
knowledge which would have enabled him to pronounce upon 
the metallurgical value of the different processes described. 
There is hardly any information as to casting steel in large 
masses, and the conditions requisite for the successful pro- 
duction of steel for large guns, steel castings, ship plates, 
&c. Noone in the steel trade who likes to have by him 
every work of interest relating to steel will do without 
Dr. Percy’s book, but its contents do not appear to possess 
original practical value. 





Gatway.—It is stated that Government has granted a loan for the 
improvement of Galway Harbour. It is proposed to construct a 
breakwater, connecting Mutton Island with the main land, upon 
which a railway will run. 

Tue Dustin Waterworks.—The chief features of the waterworks 
at Roundwood are a great storage reservoir, having an area of 400 
acres, capable of holding, when filled, 2,482,810,483, gallons of 
water, or a 200 days’ supply for Dublin—12,000,000 gallons daily; 
a vast embankment some 1,600ft. in length, greatest height 66ft., 
the depth of water inside, which will be about 60ft., and a covered 
conduit pipe and tunnel, together three miles in length. In the 
construction of this tunnel some unexpected engineering difficulties 
have been met, in consequence of which the contractor bas been 
allowed a year additiouel, ‘The embankment is 500ft. wide at the 
base and 22 at the top. It is a mountain of “ puddled” earth, faced 
with granite. The cost of the works will be about £280,000; 1,500 
men are employed upon them, and it is expected that they will be 
completed in January, 1865. ° 

Anotuer Cigar Steamer.— The Messrs. Winans are now con- 
structing a cigar steamer on the banks of the Thames, at Millwall. 
The new vessel is to be 256ft. long and 16ft., in diameter, with a 
propeller at each end, driven by as great a power as can be got into 
the vessel. Steam of 150 lb. pressure is to be carried, and the esti- 
mated speed is 24 miles an hour. This will make the third vessel 
upon the same general principle which the Messrs. Winans have 
made since 1859. Since that time Messrs. William L. Winans and 
Thomas Winans havetaken out English patents for an extraordinary 
number of inventions, relating to ships and their machinery, and 
many of these will be reduced to practice in their new vessel now 
under construction. Their plan of hull gives very fine lines with 
the weight well amidship, while the midship section is relatively 
small to the displacement and the wetted surface is not 
large. 
tue Late Mr. Ricuarp Roserts,— The following circular has 
been addressed to several gentlemen of distinction:—“ It having 
been suggested by many persons conversant with the career of the 
late Mr. Richard Roberts that there should be some substantial and 
permanent record of the eminent services he has rendered to the 
manufacturing industry of this country, and to the world at large, 
by his useful inventions, and that sume adequate provision should 
be made for his daughter, You are requested to attend a meeting 
at the House of the Society of Arts, on Wednesday, the 27th inst., 
at 4 o'clock, p.m., for the purpose of considering what steps should 
be taken in furtherance of these objects, Should you be 
unable to attend the meeting, you are requested to favour us with 

your views on the subject, and to allow your name to be placed on 
the general committee.—We remain, your obedient servants, Thos, 
Bazley, Thomas Webster, P. Le Neve Foster, Hon. Sec.—Please to 
address your reply to the Honorary Secretary of the Roberts’ 
Memorial Fund, Society of Arts, John-street, Adelphi, W.C.”—It 
may be added that his Grace the Duke of Sutherland, Lord Alfred 
Churchill, Sir E. Belcher, C.B., and several others have already 
promised their cordial support in aid of this movement. 

Tue Armstrona Guns at Kacostma,—Admiral Kuper’s official 
report on the performance of the Armstrong guns in the action at 
Kagosima has been published. Admiral Kuper’s own remarks are 
contined to a few lines introducing returns from the Euryalus, 
Coquette, Perseus, Argus, and Racehorse, On board the Euryalus 
there were five 11U-pounder Armstrongs, and eight 4/)-pounders, 
After 35 rounds had been fired at Kagosima from one of the first- 
named guns, the vent- piece broke off at the neck, the rear chock of 
the carriage was broken, and the carriage itself much shaken and 
cracked. From the time the gun had been on board 38 rounds in 
all had been fired from it, and 8 blanks. The remaining four 110- 

ounders were fired respectively ten, nine, seven, and six times at 

Eecsten, and are not reported as damaged. The same may be 
said of two of the 40-pounders, which were fired at the town or forts 
nine and thirteen times respectively, After 12 rounds from 
one of the other 40-pounders, the following was the condition of 
the gun, according to the official report:—‘ Vent-piece split; 
about 2in. broken off one of lands, about a foot from seat of shot, 
lower part.” The number of rounds fired from this gun from 
the time it had been on board was 13, and 13. blanks. 
Another 40-pounder had its vent-piece split after thirteen rounds; 
number of rounds fired while on board 15, and 12 blanks. 
The next gun had the bandles blown off, and the vent-piece and 
hammer blown away after the ninth discharge at Kagosima ; number 
of rounds fired from the time it came on boare 11, and 12 blanks. 
At theeleventh round another gun was in this condition :—“ About 
an inch broken off two lands a foot from seat of shot; vent-piece 
split; bed and carriage broken.” This gun had been fired 31 times 
while on board, and 9 times blank. ‘Ten rounds at Kagosima 
put the next gun in the following state: — “Small piece 
broken off five lands (jamming each other), about Qin, 
. from seat of shot; vent-piece split.” Whils on board this weapon 
had been discharged 34 times, and 5 times blank. ‘Ihe last of 
the eight 40-pounders not yet noticed appear to have been 
hors de combat before the Euryalus opened upon Kagosima. it 
had fired 62 shots and 5 blanks altogether while on board, and its 
condition is described as “ neck of vent-piece blown »way—hammer 
blown off." There was only one Armstrong gun on board the 
Coquette, a 110-pounder, which had been fired altogether 87 
times (including 2 blanks), and 37 times at Kagosima, It is reported 
upon as a satisfactory gun, except in respect of the non-fitting of 
the high gauge caps, which caused delay after each round in wedg- 
ing out the vent-piece, There were five 40-pounder Armstrongs on 
board the Perseus, one of which had the vent-piece blown up after 
about 30 rounds, and another meeting with the same disaster after 

15 round rounds. On examination it was found that in each case 

the breech screw was back a thread or two after the accident, 

although asserted to have been screwed up before firing. The 

Argus had one 110-pounder, and two 12-pounders at Kagosima. 

From the former 22 shots were fired) and 12 and 8 respec- 

tively from the two latter. The following opinion is expressed 

by the gunner and approved by the commander :—*“ Our opinion as 
to the etliciency of the 110-pounder Armstrong gun is, that the vent 
piece continually jamming, and its great weight, is a serious draw- 
back to quick firing, and is not a good gun for shot range. This 
does not apply to the 12-pounder, which may be fired quickly, and 
with precision.” There was a 6-pounder aud a 110-pounder on 
board the Racehorse. The trail of the carriage of the smaller piece 
broke down on the seventeenth round. Respecting the 110- pounder, 
the greatest difficulty was experienced in getting it to go off on the 
first day of the attack; it missed fire eight or nine times at a time 
when a rapid fire was of the utmost importance. After the fifteenth 

round the vent piece got jammed, one of the handles broke, and a 

delay of twenty-five minutes was occasioned; and on the second 
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Grants of Provisional Protection for Six Months. 

3088. THEOPHILUS ALEXANDER BLAKELY, Montpelier-square, London, “ Im- 
provements in metallic packings,”"—Petition recorded Sth December, 1863. 
286. WILLIAM WaTson and WittiaM Henry Watson, Leeds, “ Improve- 
ments in the manufacture of blue colour for dyeing and other purposes.” 
~—Petition recorded 3rd February, 1864. 

320. Maxiz CeLeste be CasTeras SINIBALDI, South Villas, South-street, 
Greenwich, Kent, ‘‘ Improvements in the mavufacture of plates, tubes, 
cylinde:s, and other articles, and for covering or coating the same with 
copper, brass, or other metals.” — Petition recorded Gth February, 1:64. 
540. GeorGg TOMLINSON BousFigLD, Loughborough Park, Brixton, Surrey, 
“Improvements in braiding machinery.”—A communication from John 
Wood, Providence, Rhode Island, U.S.—Petition recorded 3rd March, 1864. 
554. Joun Lockwoop and James WETHERILL, Batley, Yorkshire, “ Improve- 
ments in propelling steam ships and sailing vessels.”—Petition recorded 
5th March, 1864. 

570. Cuarvtes Eugene Lagpericu, Paris, “ Improvements in watches.” 

572, WitLtam Morr, Vine Villa, Parker-street, Stretford, near Manchester, 
and CHARLES ELDON SERJEANT, St. Benet’s Monastery, Lanivet, near 
Bodmin, Cornwall, ‘‘ Improvements in railways and railway carriages.” — 
Petitions recorded 8th March, 1864. 

623. James Crompton, Newport-street, Bolton, Lancashire, ‘‘ Improvements 
in washing and wringing and mangling machines (parts of which im- 
provements are also applicable to the washing of roots and other like 
purposes).” 

634. Joun Piatt and Witttam Ricwarpson, Oldham, Lancashire, ‘‘Im- 
provements in machinery or apparatus for breaking up or pulverising 
cay for the manufacture of bricks or other such articles, or for breaking 
up or pulverising other materials.”—Petitions recorded 12th March, 1864. 
652. TauMAS CHAMBERLAYNE, Cranbury Park, near Winchester, Hamp- 
shire, ‘‘ Improvements in the construction and mode of connecting and 
w rking railway carriages, trucks, and wagons.”—Petition recordeu 15th 
March, 1864. 

663. James CARRICK, George-square, Glasgow, Lanarkshire, ‘‘ Improvements 
in apparatus for inhaling, breathing, and respiratory purpose-."”” 

670. PETER ARMAND LECOMTE DE FONTAINEMOREAU, South-street, Finsbury, 
London, “Improvements in fire-arms.”—A communication from Pierre 
Elie Jules Fleury, Paris. 

675. EvbwakD THOMAS WAKEFIELD, Bayswater, London, “ Improvements in 
oe and ventilating apparatus.”—Petrtions recorded 16th March, 


682. Davip DaLeLisu, Glasgow, Lanarkshire, N.B., “ Improvements in 

looms for weaving.” 

684. James Horrocks and Joun Horrocks, Ainsworth, Lancashire, ‘‘ Im- 

provements in machinery for spinning cotton, silk, woollen, or other 

fibrous material.” 

686. WiLLtaM Cuark, Chancery-lane, London, “Improvements in lubricating 

apparatu-.”—A communication from Jean Denis Genoud, Boulevart St. 

Martin, Paris. 

688. JoserH EpMONDSON and Tromas INGRAM, Frizinghall, near Bradford, 

Yorkshire, ‘‘ Improvements in looms for weaving.”— Petitions recorded 

\7th March, 1864. 

690. Louis Avoupuus Durrigr, Soho-square, London, “ Improvements in 

the dyeing of woolien and other fabrics.”—A communication from Louis 

Gouch mn, Lisieux, France. 

692. Jo>kPH GeNEVRIER and Pierre Evaene Bipaux, Rue du Chateau 
d’Ean, Paris, * laprovements in spring barrels fur clocks and alarums.” 
694. GkokGe FRRDERICK CHANTRELL, Liverpool, and J&AN ReymonD, Rich- 
mond Hill, near Liverpool, “ luprovements appicable to chimney tops 

and ventilators, and in the manufacture thereof.” 

696. JAMES BuKRELL, Back Church-lane, Whitechapel, London, ‘* Improved 
apparatus to be used in combination with marine steam boilers as a self- 
acting scum or brine cock and feed cock, which apparatus may also be 
use 1 as a salinometer and water gauge.” 

698. George Kersuaw, Park-street, Camden-town, London, “ Improve- 
ments in macerating vessels.”"—Petitions recorded 18th March, 1864. 

700. Davip Jonxs, Birmingham, ** Improvements in sugar tunnels or 
moulds.” —A communication from Simon Labayen, Mantanzas, Cuba, 
702. CHARLES BILLSoN, Leicestershire, * Improvements in woullen suirts 

and shirt fronts,” 

704. ThuMas JouN Searur, Darnley-road, Hackney, London, ‘ Improve- 
ments in apparatus for cleaning and polishing boots and shoes,”—Peti- 


**Tmprovements in revolver fire-arms,”— icati 
Wood, Cornwall, New York, UB A communication from Stephen 

761. Moore CLouGu, Whitby, Yorkshire, 
stowing sails.” 

762. Eutis Lever, Manchester, “ An improved mode or method of fixing 
hoops in the interior of flexible tubing employed in the ventilatio f 

mines and other similar purposes.” — Petitions recorded 26th March 1864 

“ahaa” Hu, Sheffield, “Improvements in the construction of armour 

766. EpMUND Pace, Queen-street, London, “ Improv i i 
for placing splints and other like articles for the poncaben bmn 
on or in clamps or holders preparatory to their being dipped or tipped 
with igniting composition.” pe. PP 

768. James Cou.ter, Huddersfield, and Joseru App1sonx Barser, Bri 
house, Yorkshire, ‘Improved machinery or apparatus for jinlering, 
stretching, and drying woollen or other textile fabrics.” * 

770. MICHAEL HEnNky, Fleet-street, London, ‘‘ Improvements in apparatus 
for supplying air to persous employed under water or in places where 
noxious gas, air, or vapour prevaiis.”—A communication from Benoist 
Rouquayrol, Boulevart St. Martin, Paris. 

771. MicuaeL Scort, Pariiament-street, Westminster, “Improvements in 
constructing ships or vessels.”— Petitions recorded 28th March, 1864 

774. THoMas BERNARD Harpor, Kildare, Ireland, “ An improved method 
of printing or representiug musical characters and notes so as to facilitate 
the ‘reading off’ of any musical composition.” 

775. Isaac Marx Evans, Ruabon, Denbizh, ** Improvements in blasting for 
mining and other purposes, applicable also to discharging projectiles, and 
in the apparatus used in connection therewith.” ‘ 

776. Ern Tt GkETHER, Manchester, “ Certain improvements in carding 
engines.”—A communication from Frederick Morf, Wetzikon, Zurich 
Switzerland. - ‘ 

777. Samuel Harrison and WILLIAM CLEMENTS, Birmingham, “ 
ments in fire grates.” ; 

779. WitLiaM EpwakpD Newton, Chancery-lane, London, “A new and 
improved machine for hulling grain."—A communication from James 
Henry ‘thompson, Hoboken, and John Hedges Lidgerwood, Morristown, 
New Jersey, U.S. ; 

780. Hue HOLDEN and Enocu Samuet Forsuaw, Preston, Lancashire, 
‘** Improvements in looms for weaving.” j 

782. AKTHUR HEaLD, Sabden Whalley, Lancashire, 
sition for sizing yarns and threads.” 

783. CHARL¥S DouGuTy, Lincoln, ** Improvements in treating a product 
obtained in refining the oil of cotton seeds.” 

84. HENRY SMITH and Epwarp Roperts, Widnes Dock, near Warrington 
Lanca-hire, ‘* Improvements in machinery for breaking stones and 
minerals.”—Petitions recorded 29th Murch, 1864. 

786. JoserH LaNnG, Bolton-le-Moors, Lancashire, ‘ Certain improvements 
in the ventilation of mines.” 

787. DANIEL TREADWELL, Cambridge, Middlesex, Massachusetts, U.S., ‘*Im- 
provements iu constructing hoops to be used in the manufacture of 
cannou and other similar tubular or cylindrical structures.” 

788. THOMAS ALLAN, Preston-place, Horton, Bradford, Yorkshire, ‘‘ Im- 
provements in looms for weaving.” 

790. Tuomas WatLurr, Fish-street-hill, London, “ Improvements in 
apparatus for heating air, and in valves for admitting heated and cold air, 
and regulating the supply thereof.” 

792. Rosext Doucuas, New Bond-street, London, “ Improvements in 
combs and brushes,” 

793. JAMES WiLLIAMsoN, Lancashire, ‘Improvements in the manufacture 
of leather cloth, oiled table covers, and other oiled fabrics.” 

794. Rosext Dovetas, New Bond-street, London, “Improvements in 
rotary hair brushes.” 

795. Wittiam Epwarp Nswton, Chancery-lane, London, ‘‘ Improved 
machinery or apparatus for boring rocks or hard substances.”—A com- 
munication from Nicolas Joseph Jacquet, jun., Rue St. Sé astien, Paris. 

796. KOBEKT Fer@uson atd WILLIAM LatTTiMeR, Hoime Head Works, near 
Carlisie, Cumberland, “Improvements in beetiing or tinishing textile 
fabrics, and in the machinery, apparatus, or means employed therein.” 

797. HENRY BaYLey, Stalybridge, LeopoLp Newton, Oidbam, and JOHN 
GRAVES, Stalybridge, Lancashire, ** Improvements in the machinery for 
turning, boring, cutting, shaping, and reducing wood and other sub- 
stances applicable tu the manufacture of vamous articies.”— Petitions 
recorded 30th March, 1864. 

793. WILLIAM MARTIN and JosEpH Hopeson, Manchester, ‘Certain im- 
provemeuts in steam engines.” 

802. Joun Prestwicu, jun., and WiLLIaM Brooks, Farnworth, Lancashire, 
** Improvements in drawing and other frames used in preparing cotton or 
other fibrous materials to be spun.” 


Improvements in reefing and 





Improve- 


“* An improved compo- 





tions recorded i9th March, 1864. 

706. WILLIAM ARENA MARTIN and Epwarp WyLam, Cannon-street, London, 
“Improvements in furnace or fire bars, aud in mounting and giving 
motion to the same.” 

703. EpwakD Borkows, Sutton, near St. Helens, Lancashire, ‘ Improve- 
ments in pumps for lifting or moving liquids.” 

710. Peter Berenaus, Wichlingheu-en, near Barmen, Prussia, “ Improve- 
ments in the manufacture of ribbons, and in the machiuery or apparatus 
used in such manufacture.” 

712. Francois Tuzopuite Motson, Rue Gaillon, Paris, “ Improvements in 
machinery for cleansing cloths and other woollen fabrics.” 

714. CaukB HILL, Cheddar, Somersetshire, ‘An improvement in the 
manufacture of boots and shoes.” 

716. Geores Finmin and Corneuius Fiamin, Henley Rectory, near Ipswich, 
Suffo.k, “Improvements in heating the contents of vats or tanks and 
other receptacles in steeping flax and hemp.”— Petitions recorded 21st 
March, 1861. 

718. JAMES BeENNIgz, jun., Glasgow, Lanarkshire, N.B., “ Improved 
apparatus for bending or straightening rods, bars, beams, frames, and 
the like, and c mbined with punching, rivetting, or shearing de ails.” 

720. Perek Errertz, Manchester, 
apparatus for making bricks, tiles, pipes, and other similar articles.” 

722. Gkoxes TOMLINSUN BoUsFigLD, Loughborough Park, Erixton, Surrey, 
‘** Improvements in apparatus used with gua carriages.”—A communica- 
tion from William Judson, New York, U.S. 

724. SAMUKL BERKISFORD and WILLIAM AINsworTH, Stockport, Cheshire, 
“ Certain improvements in looms for weaving.” 


reaping and mowing machines, parts of which improvements are 
applicable to other agricultural implements.”—Petitwns recorded 22nd 
Varch, 1864 

728. Francois Louis Roux, Abingd treet, Westminst 
plastic compound for the protection of metallic and non-metallic surfaccs 
from the action of water, air, and other causes of deterioration.” 





smoothing and pressing irons, and apparatus for heating che same.”—A 
communication from Auguste Frangois Dusautoy, Neuilly (Seine), France. 
734. WILLIAM ROUTLEDGE and FREDERICK Francis OMMANNEY, New Bridge 
Foundry, Salford, Lancashire, ‘‘ Certain improvements in presses for 


employed for the same purpose.” 
** Improvements in moulding, and in machinery employed therein.” 


ings for stocks, neck ties, and other parts or articics of dress.”—Petitions 
recorded 23rd March, 1864. 
742. JaMES WiLD and JoserH WILD, Dalton, near Huddersfield, Yorkshire, 


substances.” 


in construction and arrangement for condensing by external suriace the 
steam used in marine steam engines.” 

im conducting messages, sounds, or signals from one place to another.” 

746. SAMURBL BakK, Crauford-street, Smethwick, and THoMas ATTWoopD, 
Windmill-lane, Smethwick, Staff »rdshire, and James Daviv Rostnson, 
Talbot-street, Birminghain, ‘‘ Certain improvements in slides for gaseliers, 
as also in the means of regulating or stopping the flow of gas, parts of 
which improvements are also applicable to chandeliers, where oil, 
camphbine, or other inflammable liquids are used for illumination.” 

748. WiLLIAM Epwarp Grper, Weliington street, Strand, London, *“* An 
improved aerial machine.” — A communication from Pierre Jacques 
Carmien, Faubourg St. Martin, Paris. 

750. WitttaM Rorsrts, Millwall, Poplar, Middlesex, “ Improvements in 
traction and hauling engines.” 

752. SAMUEL Matrurws, Birmingham, “Improvements in breech-loading 
fire-arms and in cartridges, and in converting breech-loading into muzzie- 
loading fire-arms.”— Petitions recorded 24th March, 1864. 

754. RicHARD ARCHIBALD Brooman, Ficet-street, London, ‘*‘ An improved 
method of and improved apparatus for revivifying auimal black.”—A 
communication from Jean Baptiste Felix Troiliet, Lyons, France. 

755. Vicror Dusoure, Frankfort-on-Maine, Germany, ‘* Improvements in 
gas burners.” 

756. Wituiam Cuark, Chancery-lane, London, “ Improvements in the 
manufacture of hais and other coverings for the head, in imitation of the 
various kinds «f straw.”—A communication from Louis Simonet, 
Boulevart St. Martin, Paris, 

757. ALFaEeD Stapies, Leicestershire, “ Improvements in machinery for 
combing wool and other fibres.’’ 

758. THomas WeBster RAMMBELL, Bridge-street, Westminster, “ Improve- 
ments in pneumatic railways and tubes, and the apparatus employed 
therewith.” 

759. James WarsvrtTox, Low Mills, Haddington, near Leeds, “‘ Improve- 
ments in preparing silk and other waste, such as cop bottoms and hard 





day the vent piece became j twice. “1am of opinion,” says 
Commander EK. R, Boxer, “ that for general service the 110-pounder 
Armstrong is not so efficient as the 68-pounder.” 





spinning waste which has been previously spun or had twist put into it.” 
760. Gores TOMLINSON BousFixLD, Loughborough Park, Brixton, Surrey, 


“* Improvements in machinery or | 


726. Davip Hexry Bakser, Aldersgate-street, London, ** Improvements in | 


, ‘*An improved | 


730. Freprrick TOLHAUSEN, Boulevart Magenta, Paris, ‘* Improvements in | 


packing cotton and other fibrous materials, and in ‘baling boxes’ | 
736. Tuomas Howarp Heap and Henry Smita, Stockton-on-Tees, Durham, | 


740, GkorGE CoucuMAN, Addle-street, London, * Improvements in fasten- | 


‘* Improvements in preparing and spinning wool and other fibrous | 


743. Kopskt Hotmes Waient, Ingram-court, London, “ An improvement | 


744. Ettas Leak, Longton, Staffordshire, ‘‘ Improved apparatus to be used | 


804. WILLIAM HoLBxook, Duke-street, Bloomsbury, London, ** Improve- 

ments in apparatus for hair brushing.” 

| 806. KicHaARD ARCHIBALD Brooman, Fleet-street, London, “ Improve- 
| nents in gas generating apparatus.”- A communication from Eugene 
Frederic Aiexandre Goguel, Audincourt, France.—Vetitions recorded 3ist 

| March, 1864. . 
8°. Juszru BickEatonx, Oldham, Lancashire, “ Improvements in engines 

for c:rdiug covton and other fibrous materials.” 

810. Joun ButLoves, Biackbuen, Lancashire, ‘‘ Improvements in looms 
for weaving.” 

812. ALEXANDER Prince, Trafalgar-square, Charing-cross, London, “ Im- 
provements in the means of generating steam, and in the apparatus to be 
employed therein.”—A communication from Jobn Livingstone Linton, 
Burlington, New Jersey, U.S. ve 

814. Tuomas Courman, Leicestershire, ‘‘ Improvements in circular knitting 
machine-.” 

816. CHARL#S SANDERSON, Sheffield, ‘‘ Improvements in the manufacture of 
arwour plates.” 

818. ARCHIBALD Macrax, The Priory, Kemerton, Gloucestershire, “ Im- 
provements in machinery or apparatus to be employed for tilling and 
cultivating land.” — Petitions recoraed lst April, 1864. 

| $22 Jasper Capper, Waterioo, near Liverpool, ‘* Improved means or 

apparacus for curing smuky chimneys. 

824. JAMES TERENCE FITZMAURICE, Southséa, Hampshire, ‘ Improvements 
in rudders.” 

826. WiLLIAM CALLooTT, Park Village, East, London, ‘* Improved means or 
apparatus for producing scenic effects.” . 

828, ERNEST Uuyssk Parop, Paris, ‘Improvements in feeding steam 
generators, applicable also to the condensation of steam and the produc- 
tion of vacuum.” 

| $30. THomas Howarp Heap, Teesdale Ironworks, Stockton-on-Tees, “ Im- 
provements in the construction of reservoirs.”—etitions recorded and 
April, 1864. : 

834. Leonard Cooxr, Horwich, Lancashire, ‘‘ Improvements in the manu- 
facture of paper.” , P 

836, GronGk Rosert STEPHENSON, Great George-street, Westminster, 

“Improvements in the method of levelling for and forming the founda- 
tions either under or above water for cylinders, piers, sea or river wails, 
and daws for bridges and other structures,” 

833. TuoMs Brows, Weymouth, Dorsetshire, “ Improve 
and other knapsacks or cases applicable as garments or receptacles 
the body, and in combination with other appliances, as ma‘ tresses, 
hammocks, life buoys, pontoons, tents and coverings for troops and 
others in the field or camp, and for the protection of bodies generally 
from exposure to the atmosphere.” 

$40. WILLIAM EDWARD Newton, Chancery-lane, London, “« Improvements 
in the construction of paddle-wheels."—A communication trom a 
Merlett, Bound Brook, New Jersey, U.8.—Petitions recorded 4th April, 
Isé4. Poet 

842. EDwaRD Kenwortuy Dutton, Sale, Cheshire, “ Certain improvements 

| in apparacus for coating or covering the surfaces of rollers or cylinders 

with leather or other materiais.” 2 

| $44, JAMES KoBERTS, Cheapside, London, ‘‘ Improvements In the construc- 
tion of chains for cables, coupling irons, and other purposes.” k 

846. Martyn JouN Roberts, Pendarren, near Crickhowell, Buckner, 

“Improvements in apparatus for preparing, spinning, twisting, an 
doubling wool, cotton, and other fibrous subsia: ces.” . 

848, RICHARD ARCHIBALD BRooMAN, Fleet-street, London, * Improvement 
im the manufacture of artificial fuel.”"—A communication from Frangels 
Celestin Armelin, Paris. soo, “Ime 

850. JouN Puatt, Ext SPeNcer, and Joun Dopp, Oldham, Lancashire, 

|, and other 


nents in military 
for 


provements iu mules for spinning and douvling cotton, woo 
fibrous materials.” 

852. Joun HENRY Jounson, Lincoln’'s-inn-fields, London, “ Improvements 
in stoking shovels and in the furnaces with which such shoveis are wo 
employed."—A communication from Lars Aibert Leonard Soderstrom, 
Paris.— Petitions recorded 5th April, 1864. 

854. Duncan STEWART, Glasgow, Lavarkshire, N.B., 
apparatus for calendering, mangling, or finishing.’ - 

$56 ype THOMAS HUGHES, ‘Chancery-lane, London, “An improved 
controlling apparatus for registering the quantity and quality of wicon 
obtaineu in distillerics.”—A communication from Traugott Glaeser, Brieg, 
and Ernest Hofmann, Bresiau. Silesia, Prussia. 

$60. Henry GsorGe FULLER Stapleforu, Essex, * 
applicable to the general purposes of propulsion, “ 

862. GEORGE SMITH, jun., Coburg-piace, Upper Ke 
** Improvements in rotatory engines.” 

864. Rupert Doveias, New Bond-street, London, 
apparatus to be used in cutting hair.”—Petitions recorde 








« Improvements in 








“ Improved mechanism 
nnington-lane, Surrey, 


«* Improvements in 
d 6th April, 1864. 
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900. Exxest Dronke, Old Hall-street, Liverpool, “ A new mode oe 
facturing gunpowder suitable for war, mining, and general purposes. 
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communication from Edward Schultze, Potsdam, Prussia. —Deposited and ‘*Improvements in preparing silk and other waste, such as cop bottoms 


recorded 11th April, 1864. 

921. WiLLIAM Newton Wiuson, High Holborn, London, “Improvements in 
machinery for sewing, stitching, and embroidering.”—A communication 
from Charles Goodwin, Faubourg Montmartre, Paris.—Deposited and 
recorded 12th April, 1864. 





Patents on which the Stamp Duty of £50 has been Paid. 


981. JEAN Baptiste JuLes Noirot, Boulevart St. Martin, Paris.—Dated 
20th April, 1881. 

993. EpwaRD DoveLas Bourne and Pav Davis, Birmingham.—Dated 22nd 
April, 1861. 

927. FREDERICK Gyz, Wandsworth-road, Surrey.—Dated 15th April, 1961. 

948, WILLIAM ALLEN Dixon, Newport, Monmouthshire.—Dated 17th April, 
i861. 

1006 Peter Ward, Clouds Hill Villas, Bristol.— Dated 23rd April, 1861. 

956. ALFxeD Vincent NEwTon, Chancery-lane, London.—A communication. 
—Dated 18th April, 1861. 

973. WiLLIAM Hupson and CuristopuHeR CaTLOw, Burnley, Lancashire.— 
Dated 19th April, 1861. 





Patents on which the Stamp Duty of £100 has been Paid. 


1054. BenJaMIN O'NEALE STRATFORD, Stratford Lodge, Ireland.—Dated lith 
April, 1857. 
1070. Jacos SAFRAN, Wellclose-square, London.—Dated 15th April, 1857. 


Notices to Proceed. 

9067. ALFRED ANTILL and WILLIAM WILKINSON, Birmingham, “An im- 
proved mode of manufacturing joints and catches for brooches and other 
articles of jewellery.” 

3069. Freperick Prexcy, Glenadon House, Dartmouth, Devonshire, ‘* Im- 
provements in the application of heat to water and other fluids, and in 
apparatus for the same.” 

3073. Gsaor@s Ropert TILLING, Birkenhead, Cheshire, and Joun Park, 
Liverpool, ‘* Improvements in steering gear for ships and other vessels.” 
Petitions recorded 7th December, 1863. 

3086. MALCOLM GoTuRig, Liverpool, “An improved stamp for marking 
post leiters and other articles requiring to be so stamped or marked in a 
like manner.”— Partly a communication from Edwin Guthrie, New York, 
U.S 


3087. THEOPHILUS ALEXANDER BLAKELY, Montpelier-sqaare, London, *‘ Im- 
provem nis in projectiles for orduance, and in loading and firing ord- 
nance.’ 

3088. THEOPHILUS ALEXANDER BLAKELY, Montpelier-square, London, “ Im- 
provements in metallic packings.” 

3089. PetT«kR HUBERT DESVIGNES, 
apparatus for exhibiting dissolving views 

3090. Robert Harrowsy, JEREMIAH Fovu.ps, and ALFRED HARROwBY, 
Bradford, Yorkshire, ‘‘ Improvements in looms for weaving."—Petitions 
recorded 8th December, 1863. 

3109. MakK HiLLary, Andover, Hampshire, “‘ Improvements in fastenings 
for doors.” —Petilion re-orded Sth December, 1863. 

3110. WILLIAM GaLLOWway and Joun GatLoway, Manchester, ‘‘ Improve- 
ments in presses for bending metal plates into the various forms 
required in naval architecture, and for other purposes.”—A communica- 
tion from John Cochran, New York, U.S. 

3112. MorritZ FRIEDLANDER, Bresiau, Pru-sia, ‘‘ Improved machinery for 
tiie treatment of tow and other fibrous substances.” 

8117. RicHaRD WiLLIAM PyNng, Grove lane, Camberwell, Surrey, ‘‘ An 
improved sash or shutter fastener, als» applicable to doors and case- 
ments.” Petitions recorded .0th December, 1263. 

3120. JAMES BuLLoven, Accrington, Lancashire, ‘‘ Improvements in looms 
for weaving.” 

3123 Joun C rey, Dunoon, Argyle, N.B, ‘‘ Improvements in centrifugal 
machines for extracting the syrups from sugar,” 

3125, EowaRD SuepuerdD, Wakefield, Yorkshire, “Improvements in the 
preparation or manufacture of cocoa nut fibre for matting purposes.” 

3126. TuoMas WrBB, Smidiwood Manor, Uttoxeter, Staffordshire, ‘ Im- 
provements in engines for hauling agricultural implements, and also in 
traction engines.” 

3128. NicuoLas Watton, Manchester, ‘“‘ Improvements in washing, 
wringing, and mangiing machines.” 

312’. Joun Crip, Imperial Potteries, Lambeth, Surrey, ‘‘ Improvements in 
apparatus for transmitting motive power.”—Petitions recorded 11th 
Lecember, 1853. 

3136. THoMas CLAYTON, Manchester, ‘‘ Improvements in generators for 
waking gas from volatile @uids.” 

3139. Benjamin Dosson, JoHN HopGkKINSON, DANIEL GRESNHALGH, and 
FaRancts HamiLton, bulton, Lancashire, “ Improvements in machinery 
jor carding cotton and other fibrous substances,’’ 

3142. Joun Henky Jounson, Lincoln's-inn-fields, London, “ Improvements 
in raising s»nken vessels and other submerged dead weights, and in 
preventing the sinking of vessels in case of accident at sea, and in the 
apparatus employed therein."—A communication from James McLewd, 
Montreal, Canada. 

8145. Joun PLatT and WILuIAM Ricwarpson, Oldham, Lancashire, *‘ Im- 
provements in the preparation of clay for the manufacture of bricks, 
tiles, and other articles which may be made of such material.” 

3146 Water Tuomas WuitMoreE Joxks, Holles-street, London, “ Im- 
provements in apparatus to be applied to lamps.” 

3148, PereR WakD, Clouds Hill Villas, St. George's, Bristol, “ Improve- 
ments in packing pistons, piston rods, and other parts of machinery, and 
~ the preparation of material therefor.”—Petitions recorded 12th December, 

863. 

3155. SAMUEL SMitH and Tuomas Samira, Fell-street, London, ‘* Improve- 
meuts in means or apparatus for the manufacture of lozenges.” 

3158, BENJAMIN FoTHeRGiLL, Cornhill, London, ** Improvements in machi- 
nery or apparatus for combing wool and other fibrous substances,”—Peti- 
tions recorded 14th December, i863. 

$161. Hénry Beaurort 38aRk8, Liverpool, “‘ Improvements in cleansing or 
dusting rice and other grain, and in the machiuvery or apparatus 
employed fur that purpose.” 

3162. Victor De Stains, Florence-street, Upper-street, Islington, N., 
“Improvements in steam apparatus for raising and forcing water 
applicab'e to steam navigation and waterworks in general.” 

3166. James Davipson, Wovlwich, Kent, ‘* Improved machinery for manu- 
facturing casks.” 

3170. CuarLes JamEs Ropinson, Walmer-buiidings, Water-street, Liver- 
pool, ** Improvements in pressing cotton and other fibrous substances 
into bales, and in apparatus to be used for this purpose.”—A communi- 
cation from George Brunton, Cochin, East Indies.—Petitions recorded 

5th December, 1863. 

3172. Joun MiLLer BayDeNx, Edinburgh, N.B., ‘Improved apparatus for 
painting Venetian blinds.” 

3182. Jon BARRACLOUGH FRLL, Spark Bridge, near Newton-in-Carmel, 
Lancashire, *‘ Improvements in railway engines, carriages, and perma- 
hent way for stee,» inclines,”— Petitions recorded 16th December, 1863. 

3190, WILLIAM CLak KB, Barnton, near Northwich, Cheshire, * Improvements 
in the manufacture of ropes made of hemp or other fibrous substances.” 

3193, Tuavpevs Hyatt, La Rochelle, France, *‘ An improved shop or 
window shutter made of corrugated sheet iron.” 

3199. HENRY Cuayton, Atlas Works, Upper Park-place, Dorset-square, 
London, “Improvements in machinery for manufacturing bricks.”— 

; Pe itions recorded 18th December, 183. 

3217 Epwarp TANGYE, Brussels, Belgium, “ Improvements in the manu- 
facture ot welded iron chain and welded steel chain, and in tools to be 
employed in the said manufacture.” 

3223. J HN GkEEN, Newtown Farm, St. Martin, Worcester, ‘* Improve- 
meuts in the construction of harrows, cultivators, and ploughs.” 

8225. James Eastwoop, Blackburn, Lancashire, ‘‘ Improvements in 
4pparatus for forcing size or other glutinous substances through pipes to 
supply machines for sizing yarns, cloths, or other nfaterials.”— Petitions 
recorded 21st December, 1863. 

3277. EDWIN BRAMALL, Newton, near Warrington, Lancashire, “ Certain 
improvements in apparatus or mechanism for obtaining and applying 
motive power.” — Petition recorded 28th December, 1863. 

14, WiLLIaM CuaRK, Chancery-lane, London, ** A new and improved 
machine for cutting fodder.” —A communication from Franklin Benjamin 


— Richmond, Wayne, Indiana, U.S.—Petition recorded 2nd . anuary, 
564. 





Lewisham, Kent, “ Improvements in 


” 


267. JAMES Ggarron Jongs, Cumming-street, Pentonville, London, ‘‘ im- 
provements in machivery employed when getting eval, stone, and other 
mineral.” — Petition recorded lst February, 1864, 

404. Francois Trsrvz, South-street, Finsbury, London, * An improved 
brake applicable to locomotives, railway and other vehicles.”"—Petition 
recorded \7th February, 1864. 

3. JuSkPH WiLSuUN sWaN, Gateshead, Durham, “Improvements in 

_ photography.” — Petition recorded 29th February, 1364. 

695. JaMes BURRELL, Back Church-lane, Whitechapel, London, *‘ Improved 
apparatus to be used in combination with marine steam boilers as a self- 
acting scum or brine cock and feed cock, which apparatus may also ve 
ro asa salinometer and water gauge.”—Petition recorded 18th March, 

504, 

734. WILLIAM RouTLEDGR and FReperick Francis OMMANNEY, New Bridge 
Foundry, Salford, Lancashire, ‘* Certain improvements iu presses tor 
packing cotton and other fibrous material, and in ‘ baling boxes’ em- 

a ployed for the same purpose.” —Petition recorded 23rd March, 1864. 

‘of. ALFRED StTapLEs, Leicester, ‘* Improvements in machinery for 

.,.ombing wool and other fibres.” 

75% James Warburton, Low Mills, Addingham, near Leeds, Yorkshire, 





and hard spinning waste which has been previously spun or had twist 
put into it.”—Petitions recorded 26th March, 1864. 

786. Josep LANG, Bolton-le-Moors, Lancashire, ‘‘ Certain improvements 
in the ventilation of mines,” 

792. Ropsrr Doveias, New Bond-street, London, “ Improvements in 
combs and brushes.” 

794. Rosert Doveitas, New Bond-street, London, “ Improvements in 
rotatory hair brushes.” 

795. WitutaAm Epwarp Newton, Chancery-lane, London, “ Improved 
machinery or apparatus for boring rocks or hard substances.”—A com- 
munication from Nicolas Joseph Jacquet, jun., Rue St. Sébastien, Paris. 
— Petitions recorded 30th March, 1864. 

842. Epwarp Kenwortuy Dutton, Sale, Cheshire, “ Certain improvements 
in apparatus for coating or covering the surfaces of rollers or cylinders 
with leather or other materials.”— Petition record-d 5th April, 1864. 

864. Ronert Dovetas, New Bond-street, London, “ Improvements in 
apparatus to be used in cutting hair.” - Petilion recorded 6th April, 1864. 
900. Exngst Dronke, Oldhall-street, Liver,,ool, ‘‘ A new mode of manufac- 
turing gunpowder suitable for war, mining, and general purposes.””-—A 
communication from Edward Schultze, Potsdam, Prussia. — Petition 

recorded 1ith April, 1864. 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 





List of Specifications published during the week ending 
16th April, 1864. 

2016, 1s. 2d. ; 2026, Sd. ; 2031, Sd. ; 2036, 10d. ; 2041, Is. ; 2050, Is. 6d. ; 
2061, 1s. ; 2073, 6d. ; 2077, 2s. 4d. ; 2078, od. ; 2095, 10d.: 2098, 1s. 8d. ; 
2098, 10d. ; 2099, 4d. ; 2100, 1s, Gd. ; 2101, 1s. ; 2102, Sd. ; 2104, 1s ; 2104, 
Gd. ; 2105, 4d. ; 2107, 4d; 2108, 10d. ; 2109, 8d. : 2110, 4d. ; 2111, Sd. ; 2112, 
4d. ; 2113, 10d. ; 2114, Sd.; 2115, 8d. ; 2119, 8d.; 2121, 4d. ; 2122, 4d. ; 
2124, 8d. ; 2125, 4d. ; 2126, Is. 2d.; 2127, 4d.; 212s, 28. 2d ; 2131, 6d. ; 
2134, 4d. ; 2135, 4d. 








*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post 
Office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty’s Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINERR, at the office of ker Majesty's Commissioners of Patents, 


CLass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, dc. 
2241. L. Meyer, Paris, “ Apparatus for employing vapours, cases, and the 
heat derwed from combustible matters.”—Dated Lith 8 -ptember, 1863. 

The application of this invention provides all (focuses or) fireplaces in 
which are disengaged vapours, gases, heat, or smoke, with the means of 
utilising them totally, without avy loss, and to perfect consumption, while 
leaving no trace of vapour or smoke. The means and apparatus suitable to 
the application of this new methed are numerous and valuabie in their form 
The pressure of the air and the gases may be worked either by pump or fan, 
arranged in different ways, and in variable forms, but, nevertheless, always 
in such wise and of such material that they may resist the action of the 
suctions or aspirations for which th: y are intended to serve, and that their 
power of suction, as well as their forcing power, are suited to their propor- 
tions. To make use of the totality of the vapour or steam which may be 
produced in any machine, without any escapement or exit of steam visible 
in the air, the inventor j ins or adapts to such machine, no matter what its 
shape or d ions, a supp! tary apparatus of a construction analogous 
to that of a cylinder, or even of any form, provided always that it may 
recei\e the escapement of steam fromthe ordinary cylinder, and that the 
same movement way be communicated to it as that of the piston of the 
motor engine. The escapements of sieam from the cylinder thus received 
in the apparatus by the same movement as that of the piston are com- 
pressed and conducted into the sapplementary apparatus, and by this same 
movement brought back into the boiler. As regards the method of con- 
structing it suffices that the apparatus shail have no other tendency than to 
receive the escapements of steam, contain them, and bring them back thence 
to the boiler by means of the force of the piston of the motor engine. 
Thus the steam passes successively from the builer to the piston, from the 
piston to the improved apparatus, and theuce to the boiler, and so on 
indefinitely —Not proceeded with. 

2263. A. Barcuay, Kilmarnock, “ Locomotive or other steam engines.” — 
Dated Lith September, 1963. 

This invention relaves to the arrangement and construction of certain 
mechanical details for improving the draught im the funnels of locomotive 
or other steam engines, as well as for preventing or modifying the noise 
which is caused by the sudden emission of the steam through the funnel. 
Under one moditication or .ystem of arrangement, as applied to a locomo- 
tive or traction engine, the two exhaust pipes leading from the engines 
open into a chamber or receiver arranged in the smoke box, or in the funnel 
of the engine. This steam chamber is made in the furm of a metal box, 
the upper part of which is perforated in numerous places. Into each of 
the apertures a conical jet or nozzle is screwed. With this arrangement the 
sudden rush and escape of the steam is checked, and it is diffused ina 
volume which produces a steady and better draught than when allowed to 
escape in the ordinary way.—Not proceeded with. 








Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Fc. 

2228. E. Oviver and G. Myers, “‘ Apparatus for lowering and disengaging 

boats from vessels." —Dated 9th September, 1863. 

This invention consists of an apparatus by which a boat can be lowered 
into the water on an even keel, and both ends instantaneously freed from 
the tackle and is carried out as follows:—Over the boat is a tube baving a 
rod or bar in the inside furnished with a right-handed screw at one end, 
and a left-handed screw at the other; over the screwed portions nuts are 
made to travel as hereafter explained. The tube is fitted at each end with 
a pulley block and a weighted hook; to the weighted hooks the boat is 
suspended, the points of the hooks being held by the nuts to prevent the 
boat leaving them until disengaged. The ropes pass round the pulley 
blocks before mentioned to other pulley blocks on the ends of the davits, 
and from thence to barrels fitted to suitable framing firmly bolted to the 
deck of the ship. The barrels are geared, and their rotation is governed by 
means of a brake under the coutrol of a man in the boat ; the rod or bar has 
at one end a small hard wheel by which it is turned. 

2229. G. H. Wiisos, Liverpool, “ Side lights for ships and other navigable 

vessels." — Dated 10th September, 1863. 

The patentee claims, First, casting the several parts with undercut dove- 
tailed grooves to receive the elastic packing, in place of turning them out 
in the lathe as heretofore generally practised. Secondly, jointing the 
glazed frame and inner closing shutter plate to the main stationary frame, 
so as to work on one joint pin, Tnirdiy, the use of a single screwed rod 
or thumb screw for holding closed the glazed and also the inner shutter 
when required. Fourthly, the general arrangement, form, and combina- 
tion, and mode of manufacturing side lights for ships and other navigable 
vessels as described 
2242. J. Donte, ‘St. Petersburg, “ Raihoay and other carriages.”—Dated 

11th September, 186%. 

This inveation cannot be described without reference to the drawings. 

2257. G. F. MILLin, Oxford, “ Facilitating the quick detachment of horses 
or draught animals from carriages or vehicles.”— Dated lath September, 
1863. 

This the inventor purposes to effect by having a strong steel bolt securing 
the pole or shaft in a socket, and passing through rings at the ends of out- 
side traces, this bolt being drawn upa few inches bya lever lifted by the coach- 
man or driver so as to allow the shaft to be drawu from the socket, and at the 
same time louse the outside traces, thus detaching the horses. The brake 
may be a siid:ng piece of tough iron, which passes under a projection on 
the inner side of the rim of the whee!, thereby totally stopping the wheel ; 
or it might, if requisite, be applied to both wueels,— Not proceeded with. 





Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, vyeing, and Dressing Fabrics, ¢c. 

2233. M. A. Muir and J. McIuwuam, Glasgow, “ Apparatus for winding 
yarns or threads.” — Dated 10th September, 1863. 

The patentee clauns, First, the general arrangement and construction of 
machinery for winding threads or yarns, as described. Secondly, the system 
or arrang it of hani or actuating the spindles of winding ma- 
chines, and the mode of stopping the hollow or actuating spindle, as de- 
scribed. Thirdly, the system or mode of carrying the internal by 








means of the collar bearing and weighted lever at its upper end, as described, 
Fourthly, the mode or system of apparatus, by which a lever is actuated 
in such a manner as to take up and give off the yarn or thread to the pirn 
in amount exactly or nearly corresponding to its gradually increasing or 
diminishing diameter, sub ially as described, or any mere modification 
thereof. Fifthly, the positive guide mechanism, in which the yarn, in 
being wound, passes over one, two, or more sets of stationary guide studs, 
as es one, two, or more similar studs on the compensating lever, 
as desc: le 


2235. J. H. Wurresnead, Royal George Mills, near Manchester, “ Manufac- 
ture of felted fabrics.”—Dated luth September, 1863. 

For the purposes of this invention the inventor fixes to the cardin 
engine, now in general use, a folding machine, such as is descr’ 
in the specification of a patent granted to James Ferrabee, the 6th 
June, 1859, No. The sliver is, by this apparatus, deposited 
in folds on an endiess cloth, in such manner that the folds run 
crosswise the length of the cloth, the rollers of the folding appa- 
ratus being, for this purpose, made to travel to and fro at right 
augles with the direction in which the endless cloth travels. The endless 
cloth is carried forward between the rollers of a hardening or i iting 
machine, which imparts to it a slow revolving motion, so that the bat is 
carried forward from the folder directly to the hardening machine without 
moving it, thus making the hardening machine a continuation of the folder. 
The next part of the ir i ists in an imp ment on the roller 
hardener or felting apparatus, described in the fication of a patent 

nted to Thomas Robinson Williams, on the I4th February, 1840, No. 

8387, which consisted of a series of rollers, revolving slowly on their axes, 

the upper rollers having, in addition, a quick vibratory motion communi- 

cated to them in the direction.of their length. Now, in addition to giving 
to the upper rollers this vibratory motion in the direction of their length, 
the inventor, according to this invention, gives to both the upper and lower 
rollers a quick oscillating movement upon their axes, at the same time 
causing them to revolve slowly in one direction, which motion is commu- 

nicated to the endless bat cloth, which receives the sliver from the folder.— 

Not proceeded with. 

2236. J. Harsuorn and W. Rep@ate, Nottingham, “ Manufacture of lace.” 
— Dated 11th Septewber, 1863. 

This invention relates to a mode of applying an extra bar or extra bars 
of points in lace machivery, and to the employment of such extra points 
in the production of purls in lace weaving. The patentees apply the extra 
bar or extra bars of points to work above the ordinary points, but with less 
motion towards the tops of the bobbin carriages than that given to the 
ordinary points, in order that they may enter be.ween the threads near the 
line of work, or so that, in place of taking up the last twist or mesh, as is 
the case with the ordinary points, they take into the meshes previously 
formed, and hold them in position, white the guide bars, operating the purl 
threads, return, by which these extra points preveut the purls running 
back. They operate such extra point bara by cams, or other suitable appa- 
ratus, ended by Jacquard when required, 

2240. J. Ruopes, Morley, near Lxeds, “ Piecing machines."—Dated 11th Sep- 
tember, 1563. 

This invention relates to the well-known machines for piecing the card- 
ings as produced by carding engines, and its object is to obtain a greater 
number of cardings on the creeper, lattice sheet, or travelling apron, or to 
have them placed nearer together thereon than heretofore, so that the 
cardings may be wound on the bobbins, at proper distances apart, to suit 
the gauge or pitch of the spindles of spinning mutes, or fine pitched Billies. 
And, because of the space required for the buckets or troughs to topple or 
turn over in, they have not hitherto been placed ientiy close tugeth 
on the travelling chairs to suit the piich required. Now, the patentee 
accomplishes his object by causing the travelling troughs or buckets to 
alternately topple and deposit the cardings at two or more separate places 
on the said creeper, lattice sheet, or wavelling apron, thereby allowing 
sufficient space for the toppling or turning over of the buckets or 
troughs. 

2243. J. D. Lee and J. Craprags, Shipley, near Bradford, “ Looms."— 
Dated 1th September, 1563. 

Tus invention relates to means of working or operating change shuttle 
boxes in looms for weaving, aud the improvements consist in working 
them direct from the crank shaft by gear wheels and shafts.—Not proceeded 
with, 

2258. G. W. Bintine, New York, “* Preparing the fibres of hemp, flax, and 
other vegetable materials, for manvfucturing purposes,"—Dated Lith 
September, 1863. 

The patentee claims, First, retting or fermenting vegetable materials by 
successive stages or sections, so as to expose the harder portions toa 
greater action than the softer portions, in order that the retting or ferment- 
ing may be equally effective throughout the materials in the preparation 
of the fibre for separation, as specifiei. Secondly, dryiug the vegetable 
materials after retting or fermentation in their layers, in an upright or 
nearly upright position, while contined by slats or hoops, ay specitied, 
Thirdly, drying the vegetable materials after retting or fermentation by 
means of a current of hot air, while such vegetable materials are in a box 
or other receptacie, in which the said hotair is directed upon such vegetable 
material as »p.citied, so as to render the woody portions of such vegetable 
material brittle,and more easily separated from the fibrous portious, as 
specified. Fourthly, breaking and separating the woody from the fibrous 
portions of vegetable substances by the joint action of smooth fluved rollers, 
aud vibrating swinglers, operating as specified. Filthly, subjecting vegetable 
fibres to a fermenting operation after the same have been separated from 
the woody portions, for the purposes specified. Sixthly, washing vegetable 
fibre while in a closed vessel by steam and hot water, aud then drying the 
same, as specified. Seventhly, subjecting vegetable fibre to the action of 
pressure by roliers either corrugated or plain, or both, after the same has 
been freed from gummy and other foreign matter, and previous to the 
carding or picking operations employed in manufacturing such fibre, for the 
purposes specified. 











os 


Crass 4.—AGRICULTURE.—NoneE. 


Ciass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
ind out House Fittings, Warming, Ventilating, §c. 


2266. G. Lewat, Philpot-lane, London, “ Apparatus for consuming smoke 
and heating and warming public and other buildings, &c."—Dated 16th 
September, 1803. 

This invention consists in the employment of two boxes placed parallel to 
each other at a suitable distance apart; the bottom or lower side of each 
box is left open to admit atmospheric air, which is conveyed to it by ong 
or flues communicating with the exterior or any other part of the bulidtng. 
The top or upper side is pierced with holes in suitable positions ; to each of 
these holes is fixed a vertical pipe or tube of any length and form, adapted 
to the size of the apparatus; these pipes or tubes communicate with and 
are attached to an air chamber fixed above, from which chamber one or 
more pipes convey the heated air into other pipes, tubes, or chambers placed 
in any position required. Or the two boxes may be removed, tue pipes or 
tubes placed horizontally in the cold air chamber, and the flame passes 
through the said pipes or tubes, In the space between the pi or tubes 
is placed another chamber to contain the coal, or any other fuel that may be 
used. This chamber has no ication with the chimuey or flue, except 
through the fire, but at the top a pipe or tube is av to convey the 
excess of smoke or gas that canuot through the fire to an opening im- 
medately beneath a number of fire bars fixed at the bottom of the said 
chamber. These bars are placed longitudinally and parallel to each other, 
or in the form of an arch, or in any other posit most suitable, Affix 
te the front of the coal chamber of the apparatus is a frame pierced with 
three or more ings of any suitable form, to which are fixed doors or 
slides for supplying the fuel and regulating the supply of air for proper 
combustion. The apparatus is placed in a brick chamber built in asuitable 
form, and in any convenient position, 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, gc. 


2230. T. B. Jonpan, South Lambeth, Surrey, “ Granulating and drying gun- 
powder.” — Dated 10th September, 1563. 

In carrying Out this invention the inventor presses the plastic powder 
through perforated plates of metal by « com pug mill, consisting of a 
cylindrical vessel containing @ centra: revoiving shaft, fitted with Knives 
which project from it, and are so inclined as to press the composition downs 
wards and force it through the perforated plate which forms the bottom of 
the containing vessel ; the threads of paste so formed are simultaneously 
cut off by revolving or traversing cutters, and thus reduced to grains of the 
required size. A sharp thin edge of metal is fixed outside the graining 
cyunder for the purpose of cutting off the strings of paste as soon as they 
attain sufficient size. The above apparatus is kept at a temperature found 
best for working the particular in hand by steam jackets, or by 
working it in close chambers, the temperature of which can be nicely 
adjusted. For the purpose of keeping the grains from sepumensting 
immediately after leaving the graining press ; and for effecting a rapid an 
complete desiccation of material, they are allowed to fall into obupe., 
through the lower part of which, in a horizontal there is a strong 
current of warm dry air passing, which carries them forward into 
revolving tube fitted with helical veins and stop plates in its interior, 
as to keep the grains in constant agitation, falling through 
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diameter of the tube while being acted on by the passing current of warm 
air.—Not proceeded with. 


2231. W. W. Greener, Birmingham, “ Breech-loading flre-arms.”"—Dated 
10th September, 1863. 

This invention relates to breech-loading fire arms in which the breech 
ends of the barrels are opened and closed by the barrels turning in a 
vertical plane upon a joint on the body of the break off, the open ends of 
the barrels fitting tightly against the face of the break off during discharge, 
and being raised from the face of the break off for the purpose of being 
charged. The said invention consists, First, in the improvements herein- 
after described in locking down the barrels during discharge, and in raising 
the hammers to half cock on the unlocking of the barrels for charging. 
The said invention consists, Secondly, in the improvements hereinafter 
described, in withdrawing or partially withdrawing the case of the cartridge 
from the breech end of the barrel after discharge. The improvements in 
locking down the barrels dur.ng discharge and in raising the hammers to 
half cock, or anlocking the barrels for charging, are as follow:—In the 
upper part of the break off is a horizontal hole or recess, in which a bolt 
slides, and in the rib between the barrels is a hole which, when the barrels 
are shut down, coincides with the hole in the break off. When the bolt in 
the break off is shot into the hole in the rib, the barrels are securely locked 
down. ‘The said bolt is in two parts, the posterior part being connected to 
the anterior part by a joint, so that while the anterior part is capable of 
only a sliding motion, the free end of the posterior part is capable also of 
motion vertically. A vertical lever jointed to the under side of the body of 
the gun is connected bya joint to tne posterior part of the bolt. Or the 
aaid bolt may be in one piece, and the lever made engage in a slot in the 
said bolt. The lower end of tie said lever is curved so as to form the trigger 
guard, and is prolonged so as to extend several inches beyond the triggers. 
The prolonged part lies flat or nearly flat on the underside of the stock 
when the gun is ready for firing. Or the lower end of the lever may 
follow the figure of and lie upon the trigger guard instead of being made 
into the trivger guard, The locking of the barrels is effected by shutting 
down the said barrels ani pressing the lever upon the trigger guard; or 
when the lever is made into the trigger guard by pressing it up against the 
stock. In order to unlock the barrels, the lever is depressed when the bolt 
is withdrawn from the recess on the rib of the barrels, and the said barrels can 
be raised. The anterior part of the belt carries cross piece, which engages 
under the hammers, and, when the bolt is withdrawn into the break off, 
the said cross piece raises the hammers to half cock, in which position they 
are out of the way of the breech ends of the barrels when they are raised 
for charging. Or, instead of the said cross piece, arms or levers may be 
fixed on the ends of the shaft on which the before-mentioned lever works, and 
the hammers raised by the action of the said arms or levers. In order to 
more effectually close the breech ends of the barrels during discharge, the 
patentee makes a projecting curved flange on cither side of the break off, 
which flanges clip the ends of the barrels when they are shut down. The 
improvements in withdrawing the cases of the cartridges from the breech 
ends of the barrels are as follow :—A lever turning on a Joint underneath 
the barrels, and midway between them, has its upper part formed of the 
curvature of the barrels, the said upper part falling into and forming part 
of the ends of the barrels. The annular depression into which the metallic 
part of the cartridge fits is in part formed in the upper part of the said 
lever. Or the top of the said lever may engage in a sliding piece on the 
tops of the barrels. When the barrels are raised, and the lower part of the 
lever is pressed towards the muzzle end of the gun, the upper part is moved 
in the oposite direction, and the cartridge, the metal part of which rested 
against it on the sliding piece, is partly withdrawn from the barrel, The 
lever which thus introduces the cartridge is made self-acting in the follow- 
ing manner :—The lower end of the lever enters a hole in the body of the 
break off when the barrels are shut down, and a cross piece jointed to the 
bottom of the said lever, striking against the edge of the hole, is raised into 
nearly a vertical position. When, however, the barrels are raised, and the 
lever lifted from the hole in the body of the break off, the cross piece 
resumes its horizontal position, and its end, bearing against the side of the 
hole from which the lever is rising, gives to the lever the motion necessary 
to withdraw the cartridge case. 

2248. C. E. Wautis, Millman-street, Bedford-row, Holborn, * Revolving fire- 
arms.” — Dated 12th September, 1863. 

This invention consists in forming the chamber piece of revolving fire- 
arms containing the charges in the following manner:—The inventor 
proposes to place two charges of powder and bail in each chamber, and 
discharge each separately by the following means :—Around the outside of 
the revolving chamber piece, and in a sloping direction, he drills two holes, 
one extending to the closed end of its respective chamber, and entering the 
top thereof, and the other hole he driils in an opposite sloping direction, 
the hole entering the chamber at top and about midway of the length of 
the said chamber. In connection with these holes are two nipples, or it 
may be a compound nipple, the holes in which should come opposite to the 
sloping holes in the chamber piece. The hammer of the lock of the fire- 
arm should be so formed as to come over the two nipples of each chamber 
as the chamber piece is moved round, ascommonly practised. The inventor 
proposes to use percussion caps of different thicknesses of metal, that is to 
say, on each of the nipples farthest from the hammer he places a cap of 
thicker metal, and by preference, different size to the cap which he places 
on the other nipple, the intention being to cause the hammer to strike the 
outermost nipple first by reason of the metal of which the cap ix made 
being thicker than the cap on the other nipple, so that, supposing each 
chamber to contain two charges, the outermost charge will be discharged 
by the outermost cap, and when all of the said caps and their respective 
charges have been discharged, and the exploded caps have fallen therefrom, 
the hammer will then strike the other row of thinner caps in succession, 
and discharge the second charge from each chamber, and by these means, 
for example, an eight-chamber revolver of the ordinary kind may be made 
to discharge sixteen charges without increasing the diameter of the 
chamber piece, —Not proceeded with. 

2250. W. Cuark, Chancery-lane, London, “ Revolving fire-arms."—A commu- 
nication.— Dated 12th September, 1863. 

The nature of this invention consists, Firstly, in the employment—in 
combination with a cylinder frame opening by a movement on a hinge joint 
arranged in front of and below the line of the axis of the cylinder, and with 
an axis pin secured to the barrel—of a spring latch so constructed and 
applied as to serve the two purposes of convecting and locking the barrel 
with the upper part of the frame, and of securing the rotating cylinder 
upon the axis pin when the barrel is disconnected from the upper part of 
the frame. It consists, Secondly, in so constructing the spring latch and 





| 


| 


the hammer that, when the hammer is down, it aids in securing the spring | 


latch in its connection with the frame, and so aids in securely locking the 
barrel to the upper part of the frame. It consists, Thirdly, in so construct- 
ing the axis pin and applying the same in combination with the barrel or 
frame of the arm that, while remaining attached to the barrel or frawe, it 


cases or shells or other matter which may remain therein after firing the 
arm. It consists, Fourthiy, in a certain mode of applying a detachable 
recoil plate in combination with the spring which keeps the revolving dog 
to its work, whereby the said plate, while allowing the dog to work through 
it, is made to aid the said spring in excluding from the lock any gases 
escaping at the rear of the cylinder in firing. It consists, Fifthly, ina 
novel mode of applying what may be termed a fly, or a swinging dog, in 
connection with the tumbler of the hammer or lock, and in combination 
with the locking lever, for the purpose of unlocking the rotating cylinder 
just before the hammer is required to commence acting upon it to produce 
its revolution, whereby the locking lever is prevented from being unlocked 
or intefered with during the fall of the hammer in firing. It consists, 
Sixthly, in an improved construction of and mode of applying the hammer 
pin, and of securing the cap plate of the lock, whereby provision is made 
for opening the lock without disturbing the 1 pin cr displacing any 
of the parts of the lock, : 





CLass 7.—FURNITURE AND CLOTHING.—None. 


Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, $c. 

2234. W. CLARK, Chancery-lane, London, * Purification and disinfection of 

hydro-carburets."—A communication.— Dated lth September, 1863. 

According to this invention the inventor takes the oils as ready for use, 
that is, after they have been subjected to the usual chemical treatment with 
acids and alkalies, being afterwards washed or rectified ; he then mixes sul- 
phuric acid with the oil, and agitates it until the tar which forms removes 
the colouring matters and essential oils, to which the odour of the said oils 
of coal, schist, or boghead is to be attributed. After the acid has sufficiently 
acted, the oil is washed in pure water containing a little alkali of any suit- 
able nature. This treatment should be repeated several times, according to 
the nature and strength of the oil to be disinfected. Lastly, the excess of 
acid contained in the liquid is saturated by washing in a caustic alkali 
diluted in water.— Not proceeded with, 

2247. J. King, Glasgow, ** Assisting and regulating the process of fermenta- 

tion.” — Dated 12th September, 1863. sate 
This invention consists in passing or forcing atmospheric air or other gas 
or mixture of gases of like action, through the fermentable or fermenting 
liquid or matters, after yeast or an equivalent inducer of fermentation has 
been added. By having the air thus introduced of a suitable temperature, 
or by introducing ordinary atmospheric air in suitable quantity, the tem- 

perature of the fermenting matters may be regulated with facility, 


2254. W. R. Hutton, Glasgow, “ Lubricating compound.”—Dated 14th 
September, 1863. 

is invention ists in 

coal oil, creosote, or dead oil, or with any compound, such as 0) 
tar containing such oil.—Not p; wit 





bining quick lime with the oil known as 
inary coal 


Cass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batterves, &c. 


2262. W. Tuompson, Paris, “‘ Electric telegraph apparatus.”"—Dated 15th 
September, 1863. ’ ; 
This invention cannot be described without reference to the drawings. 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2227. J. Maaas, Bartlet-street, Bath, “Construction of fountain pen.”— 
Dated 9th September, 1863. 

In constructing these pens the inventor forms the holder of the pen 
hollow, and inserts therein a flexible tube of india-rubber or gutta-percha, 
closed at its upper eud, and connected with a short spiral or helical tube, 
which forms the mouth of the flexible tube. The pen to be supplied with 
ink may be of any improved construction, and it is fitted to the holder by a 
clip or otherwise. The helical or spiral termination of the tube exteids to 
near the nibs of the pen, so as to be convenient for injecting ink into the 
pen. For filling the pen it is only necessary to compress the flexible tube, 
and thus to expel the air therefrom through the spiral termination, and, 
while the air is expelled, to dip this spiral into an ink bottle. By simply 
removing the pressure from the tube the ink will flow up into the tube, and 
the requisite supply will be obtained. A slight pressure of the thumb or 
fingers on the tuve during the act of writing will ensure the requisite down 
flow of the ink into the pen.—Not proceeded with. 

2/32. H. and J. W. Wriaur, Morton, near Bingley, Yorkshire, and W. 
CLouGu, Keighley, *‘ Glazing and rolling press papers, pasteboard, dc.” 
—Dated 10th September, 1863. 

This invention consists in having a glazer or roller (which is a substi- 
tute for the pole ordinarily employed) made in the form of a section of a 
circle, or sector, or a part of a wheel, including the centre or boss in which 
the bowl is placed. The middle part of the rim or circular surface is pro- 
vided with teeth or cogs, leaving a plain part on each side thereof at the 
radius of the pitch line of the cogs. A suitable framework, having a pro- 
jecting arm or jib, is also provided, on the under side of which are corre- 
sponding plain parts and cogs, forming astraight horizontal rack, in the 
cogs of which the cogs of the sector can work, and on the plain surfaces of 
which the plain parts of the glazer or roiler can roll. The bed or table is 
made straight, and not curved nor hinged, but rests horizontally upon a 
pair of levers, or a combination of levers which are actuated by a treadle in 
the usual manner for applying pressure. The glazer or roller is actuated by 
a crank or stud, which, having rotary motion, 1s connected with the boss of 
the giazer or roller by arod. The glazer or roller is supported or held up 
in gear with the rack, or in near position for action by friction rollers 
attached thereto, and capable of resting or running upon two projecting 
arms or flanges of the framing ; or other suitable means may be employed. 
2237. W. TayLor, Shiffnal, Shropshire, “ Manufacture of iron rods.”~ 

Dated 10th September, 1863. 

The patentee claims manufacturing the said rods by the use of the machi- 
nery and in the manner described, whereby the rods can be rolled quicker 
and of greater length than by the ordinary process. Secondly, combining 
or arranging, parallel with the ordinary set of three high rolls, a supple- 
mentary or second set of three high roils, the grooves in the said two sets 
of roils being connected together by troughs or guides, by which troughs 
or guides the iron to be rolled is conducted from oue set of rolls to the 
other. 

2238. L. Desens, Paris, ‘‘ Bath or bathing machine adupted for deep water.’ 
— Dated 11th September, 1863. 

This invention relates to an improved bath or bathing boat for use in 
deep water ; its construction admirably adapts it for persons unable to swim, 
and by increasing its size it becomes available as a lifeboat. The improved 
bath or bathing boat consists of an upper and lower frame of hollow or solid 
iron, wood, or other suitable substance, bound together by uprights, either 
straight or curved ; the bottom may be of metal, oreven strong canvas securely 
attached to the lower frame, and the sides are covered with a stout netting 
or trellis work of metal or wood, for the purpose of allowing the water to 
pass freely through. This netting or trellis is firmly attach«d to the upper 
and lower frames. The bath or bathing boat can be floated either by india- 
rubber or metal air receptacles of suitable shape and size, secured round 
the upper frame by a netting, or attached in any other suitable manner ; or 
the upper frame may be made hollow, and of sufficient size te contain 
india-rubber air balloons; or, again, any light substance, such as cork, 
might be used. Attached to the upper framework is a kind of semi-circular 
rest for the head of the bather, and at the oppo-ite end a screw is fixed 
mounted on a revolving axle, and capable of being worked by the bather 
by means of a grooved wheel fixed inside the bath, and furnished with a 
handle to putitin motion, Round this wheel runs a cord or chain (guided 
hy rollers, so as not to interfere with the bather), which passes over a 
grooved wheel fixed on an upright revolving shaft, furnished with a cog 
wheel which, gearing with one on the shaft of the screw, puts the latter in 
motion, the said screw being so arranged as to move either to the right or to 
the left by means of pedals placed near the feet of the bather, thus 
enabling him to guide himself as he pleases. 

2239. a J. SLOAN, Paris, ‘* Braiding machines.”"—Dated 11th September, 
1863 

The patentee claims, First, subdividing the circuit or course of the 
spindles or braiding machines, whether by means of “stops,” plates, or 
other equivalent means employed to limit or confine the movements of the 
spindles, for the purpose of forming more than one braid on the same 
machine. Secondly, the application and use of a cap or presser to spread 
the braid into a flat circle over the apex of the delivery tube, to equalise 
the tension on the braid. Thirdly, stopping the ism of braiding 
machines by the action of the needle against the lever in the absence of the 
thread, as vescribed. 

2244. H. CricuLry, Birmingham, “ Stove grates and kitchen ranges.”—Dated 
11th September, 1863. ‘ 

The object of these improvements is the construction of stove grates 
and ranges in such manner that the cheeks or sides and also the back may 
be movable, so that the fire may be contracted or extended at will. This 





| the patentee effects in the following manner :—The cheeks are pinned to 


may be employed to expel from the chambers of the cylinder the cartridge | Re Sot CUE cae Sas Seem, © yk er tied pen the botem , bop 


engages in a slot in the bottom of each cheek, and regulates the distance 
and direction in which the cheek will move. A similar stud upon the back 
strap engages in a similar slot in the bottom grate, and another stud upon 
the bottom bar of the range works in a slot formed between the bars of the 
bottom grate. By applying a slight force, either pulling or pushing, as the 
case may be, to a small knob upon the front bar of the bottom grate, the 
cheeks and back can be simuitaneously drawn in or pushed out, He thus 
causes not only the cheeks to move, but the back also to advance or recede. 
2249. E. N. Grecory, Camberwell, “ Uniting belts and lengths of wire gauze 
and other metat cloth.”"— Dated 12th September, 1863. 

This invention consists in uniting two ends of a length of wire gauze to 
form an endless belt or the end of one length of metal cloth to the end of 
another length, in manner hereafter stated. The invention is intended to 
apply chiefly to the endless wire-gauze, web, or belt, used in paper-making 
machines, but is not restricted to that application. To unite the ends the 
inventor removes from each end one or more of the transverse or longitu- 
dinal wires, so as to leave the ends of the warp or weft wires protruding. 
He brings the two ends of the length, supposing an endless belt is to be 
formed in contact, and he interlaces or inserts the protruding wires of one 
end between the protruding wires of the other end, and fixes them by 
soldering or cementing.—Not proceeded with. 

2246. J. CReLin, Liverpool, ** Apparatus for governing or stopping the slow 
or passage of liquids.”— Dated 12th September, 1863. . 
This invention is carried out as follows:—In the body of the apparatus, 
which may be of any desired form, between the inlet and outlet openings 
there is a valve seating, and on the inlet side there is a valve, with a spring 
at the back thereof, to assist in bringing and keeping it at the proper times 


| close to its seating. The spindle of the said valve passes through the seat- 


ing, opening outwards through a stuffing gland in the body of the 


| apparatus, and meets at its outer end the operating mechanism, which con- 


' 
| 
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sists of an L-shaped lever, jointed on a pin, and having a button-headed 





end, to receive the controlling or opening pressure from a person's hand ; | 


pressure applied to the button head moves the valve spindle, and opens the 
valve, more or less, according to the pressure applied ; but as soon as the 


pressure is removed, the weight of water, and the force of the spring | 


above named, close the valve against its seating, and returns the operating 
mechanism to its original position. The said button head of the operating 
mechanism is in an aperture in the front of the case or cover, preferably 
made of metal, containing the apparatus, and such case or cover should be 
let into, and made flush with, a wall. Of course, two, three, or more appa- 
ratuses could be placed in one case, and the several apertures for outlet 


| pipes and operating button heads be left therein. 


2251. D. S. SUTHERLAND, Great George street, Westminster, “ Blasting rocks 
d&c.”—Dated 12th September, 1863. é 
The object of this invention is the increase of the effect produced by 
powder or other explosive compound when used for blasting rock or other 
material by more effectually confining it in the chamber in which it is 
placed for ignition than is at present the case, and also to bring to the 
assistance of the action of the explosive i the hanical power of 








the wedge. The patentee effects this in the followin t-- 

chamber in which the powder is confined he places (ee he coone 

other explosive compound) a wedge-shaped block of metal or other suitable 
material. This block he forma, by preference, in the shape of a perfect cone, 
and perforates it from apex to base with a cylindrical hole of sufficient size 
to admit a fuse or wire (in the case of explosion by means of electricity). This 
fuse or wire is secured to it in such a way that, the cone being placed base 
towards the powder or other explosive compound, the fuse shall be in contact 
with it. The chamber being then filled around and above the cone with 
sand, by preference, is charged, and ready for the ignition of the fuse and 
charge. This being effected force is at once applied to the base of the cone 

tending apparently to drive it outwards, but through the medium of the 
sand the pressure is entirely diverted, and is instantaneously felt by the 
sides of the chamber containing the charge tending to burst them outwards 

or at right angles to the main direction of the chamber. The explosive gas 
must seek another exit than by way of the chamber, viz., through the rock 
or other material itself, while the action of its force exerted on the base of 
the wedge or cone tends absolutely to burst asunder the material against 
which it acts, bringing the mechanical force of the wedge to the assistance 
of the power exerted by the explosive agent in attaining the object for 
which they are employed, viz., the bursting asunder of the material confin- 
ing each or both. This applies equally to the blasting of rock or other ma- 
terials by means of powder, or any other explosive compound, confined in 
vertical or horizontal cylindrical chambers, or chambers of any other form 
or direction. 

2252. J. A. WuupPLe, Boston, U.S., ** Apparatns for su ting photo i 
cameras.” —Dated 12th September, 1863. A —— 

The nature of this invention consists in a novel mode of sustaining and 
adjusting a photographic camera by means of spring mechanism, in the 
employment of three supporting pillars arranged in the form ofa triangle 
for the support of the camera, to each or all of which the spring mechanism 
may be applied, and in the use of elastic rollers or castors for the strand to 
move upon. This invention cannot be described without reference to the 
drawings. 

2252. H. RIVIERE, Queen’s-road, Bayswater, “ Apparatus and implements used 
Sor the purposes of heating, cooling, and evaporating.”—Dated 14th 
September, 1863. 

This invention cannot be described without reference to the drawings. 

2245. M. GERSTENHOFER, Friebery, Saxony, ‘* Furnace for roasting pyrites.” 
—Dated 16th September, 1865. ? 

This invention cannot be described without reference to the drawings. 

2255. T. BELL, Wishaw, “ Distilling shale, &:c."—Dated 14th September, 
1863. 





In carrying out this invention, according to one modificition, a series of 
what may be termed horizontal edge retorts are arranged side by side, but 
with intermediate spaces, in a building which is constructed with a series of 
furnaces disposed beneath the front side of the retorts. The fire gases from 
each furnace pass up, by preference (through a brickwork grating), into the 
space betweén two adjacent retorts, and along the bottom of that space, 
beneath a horizontal partition, towards the back end, whence they return, 
above the partition, towards the front end, finally entering a horizontal 
flue, which crosses the tops of the front ends of the retorts, and conveys the 
gases from between the several retorts to the chimney. Each retort is 
formed with a mouth and hopper in its top, for feeding in fresh material, 
and with a door on its front end, whereby to remove the exhausted mate- 
rials, while the products of distillation pass off by a pipe at the back 
end, this pipe communicating with a space inside the retort, separated by a 
perforated vertical partition, through which the products find their way. 
A retort, 12ft. long horizontally by 3ft. deep and Qin. broad inter- 
nally, or of general similar proportions, is suitable for carrying out 
the invention.—Not proceeded with. 

2256. W. E. Gepak, Wellington-street, Strand,'London, *‘ Safety lamps for 
mines.” —A communication.— Dated 14th September, 1863. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

2261. G. Hows, Old Kent-road, ‘* Machinery for stamping or obliterating 
and piinting.”—Dated 15th September, 1863. 

This invention consists in the combination of levers, eccentrics, and 
cams, which act upon what the patentee terms fingers and stamps, which 
fingers fetch, say, letters, bring them under an obliterating and a prining 
stamp, and then drive or remove them to make place for others. The 
letters are conveyed on endless belts, and are brought under the oblite- 
rating and printing stamps by india-rubber fingers attached to metal hands 
jointed on pendent arms, which receive their movement from cams or 
eccentrics and straps communicating with a driving shaft. The metal 
hands are made to rise and fall by cams pressing on side rods, to which 
india-rubber bands are attached. The letters are gauged by fences, and are 
adjusted by metal fingers made to rise and fall. The stamps are made to 
rise and fall by cams, assisted by india-rubber bands. He employs a swing 
ink or colour box, with screw lock, and cylinder worked from the driving 
shaft ; the colour is conveyed to the stamps by soft india-rubber rollers, or 
in perforated cylindrical metal rollers covered with cloth, carried in the end 
of pendent arms, which are moved by what he terms concurrent or union 
cams, capable of being varied. The concurrent or union cam is applicable 
to other machines in which cams are used. It is double ; the larger disc is 
enlarged or diminished to produce the required movement, and the smuller 
disc is diminished to make the cam equal in diameter between two parallels 
or arms of a forked lever or pendent, which parallels are divided or set out 
in order to catch the opposite edge of each disc. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 








(From our own Correspondent.) 

Finisaep Iron: Ezcellent Demand from America: Good Trade in 
Ship Plates: Slow Home Demand: Prices Reduced in London 
Effects of Continental petiti Pia Iron: No Sales: Over-Pro- 
duction—Sronz and Coat: Prices Receding—Tue Mine AGEnts 
anv Dr. Percy: The Doctor's Remarks Condemned: Another View: 
Unrencep Pits: Three Butties Fined—AN IRONMASTER IN THE 
Bankruptcy Court: A * Little Bill” for Millinery — Hanpwaks 
Trapes: Steady but not Brisk: A Reduction in Iron Looked for— 
Supine Gas CHANDELIERS: Another Explosion. 


‘Tue makers of finishediron who have trans-Atlantic connection are 
ena bled, in consequence of the continued good demand from America, 
to keep their works in full operation at the list of rates for most of 
their orders. A really excellent trade is being done with New York, 
and as, with most of the specifications, letters of credit upon one or 
other of the leading bankers of this country are received, the Ameri- 
can orders are regarded as of especial value. Plates are much sought 
after at all the works, and the makers of first-class irou continue to 
experience a steady demand for hoops, sheets, and bars, in small 
quantities, whon buyers can get them at 5s. below the ‘‘list.” But 
no maker has many orders in hand for other than plates. Excepting 
in shipbuilding the home trade, considering the season of the year, 
is not active. The London trade is dull, and most of the merchants 
there are announcing a reduction of 10s. a ton in bars. These 
vendors are supposed to have tolerably large stocks, purchased before 
the last rise, and they are fearing another drop in the trade, but this 
cannot yet take place. Nevertheless there are some Staffordshire 
bars, that are being delivered in London at as low a figureas £9 5s. 
The orders taken out of London some time ago by Belgian makers, 
as previously stated here, have considerably interfered with the 
metropolitan demand for some descriptions; and the high prices 
demanded here is also enabling foreign makers to supply a foreign 
demand that would have been otherwise experienced here. The 
London merchants quote the low price of pigs as indicative of the 
near approach of a fall in finished iron ; but it should be known that 
the price of finished iron is affected more by the price of labour than 
by the price of material. And it would be impossible in the present 
state of the trade to reduce wages at a season oi the year when the men 
would find employment out of doors. At the same time, if the 
demand does not improve, certain houses must take lower prices if 
they are to keep their works on. 

Buyers cannot yet be found for pigs. 
is almost unexampled at this period of the year. > 
iron, almost to a man, declare that they will not buy any more until 
their present stocks are all worked out. Asa rule the makers of 
pigs have made nearly all their deliveries. The make must be very 
greatly reduced if prices are to be kept from falling considerably 
below the present level. How they can be made at much under 
present prices does not appear, until stone and coal, and also labour, 
are reduced. 

Stone and coal are both coming down. With reference to the 
latter large contracts are being made at 6d. a ton under the prices 
which regulated the contracts just run out, but the colliery pro- 
prietor will not be able to reduce his men’s wages. 2 

At the conference of mine agents held at Dudley last week, in 
connection with the Dudley Geological Society, it was proposed 
call upon Dr. Percy “to expunge the following untrue and objec- 
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tionable paragraph from any future edition that his work on metal- 
lurgy may go through,” viz., “ It is no libel on South Staffordshire 
to assert that this magnificent bed of coal has been most barbarously 
treated. The pits have generally been worked by contractors, 
called butties, under the superintendence of viewers, called ground 
bailiffs. In consequence of the rapacity and rascality of many of 
the former, and the ignorance, inattention, and fraudulent con- 
nivance of many of the latter, an enormous amount of coal has 
been irremediably lost to the nation. Even at the present day the 
South Staffordshire colliery viewers are frequently very im- 
perfectly educated for their responsible duties, and the system 
of colliery mismanagement, which still extensively prevails iu 
this part of the country, is a disgrace to the age.” The secre- 
tary of the conference, Mr. Henry Johnson, in a circular addressed 
to the mine agents, urged upon them the importance of attending, 
because the passage in the work, “emanating, as it did, from the 

n of so highly scientific and learned a source, behoved them, one 
and all, to give it their most unqualitied contradiction, and to show 
that they were not deserving of the imputation cast upon them, and 
that they could resent such an unwarrantable attack.” In reference 
to the above, Mr. John T. Dawes, ironmaster, of Smethwick House, 
thus writes—“ I may observe that if the former part of the para- 
graph in Dr. Percy’s work, so much complained of, alluded to an 
earlier period in the history of ten yard coal destruction, the obser- 
vation was strictly correct, and not one atom too severe Every 
one, however, acquainted with the present management and mode 
of mining now adopted in South Staffordshire must admit that 
great progress has been made of late years. But will any one say 
that, in working our magnificent ten-yard seams we have arrived 
at perfection? There can be no question as to the mining engi- 
neers or viewers of the present day being, for the most part, far in 
advance of the former generation of ground bailiffs, although one 
of them, at the conference the other evening, must rather have for- 
gotten his science when he mistook the actual weight of coal for its 
specific gravity.” 

At the Wolverhampton police court on Friday, before the sti- 
pendiary, Thomas Griffiths, agent for the Parkfield Colliery, 
Sedgley ; James Round, Wednesfield Heath Colliery, near Wolver- 
hempton ; and Enoch Langford, Sandy Gay Colliery, Sedgley, were 
all three fined the mitigated penalty of £10 and costs, for having 
their respective pits in an unfenced condition. The charges were 
laid by Mr. Baker, the District Inspector of Mines. 

In the Birmingham Bankruptcy Court, on Friday last, the adjourned 
first sitting was held in the case of S. Allaway, Cinderford and 
Lydbrook Works, ironmaster, a bankrapt, when it was arranged to 
take the matter out of court, under the 110th section of the Bank- 
ruptey Act. Among the proofs filed was one from Madame Eugene 
Einstein, of 13, Lower Grosvenor-street, London, court milliner, 
trading under the title of Madame Devy. This was a debt of 
£459 10s. 6d., for millinery supplied to the bankrupt’s wife in the 
period of six months between July and December, 1861. 

With reference to the general trades of this district, we have to 
report thatin Birmingbam trade is steady, but it is not brisk in any 
department ; manufacturers have generally just sufficient orders in 
to keep their hands fully employed, but have not many beforehand 
on the books, neither are they making up goods for stock. The 
demand for material has slightly fallen off. In Woiverhampton and 
district trade has slightly improved ; there is a better demand for 
hardware goods on account of the home trade, and in the foreign 
department orders have been given out more freely. In reference 
to particular branches carried on in this locality there is not much 
change; the tin-plate workers are tolerably well employed ; there is 
an increasing demand for builders’ ironmongery, and the japan trade 
has slightly rallied. From other parts of the district the reports we 
receive are favourable. At Walsall ‘the saddlers’ ironmongers are 
very fairly supplied with orders ; the spade, shovel, and fork makers 
are busy, and for railway fittings the d d is well sustained. The 
hollow- ware manufacture is quiet, that branch still being unfavourabl 
affected by the high price of iron. The same remark applies to all 
the trades in which iron is largely used. There is a general con- 
viction in the minds of buyers that the price of iron is higher than 
it ought to be, and, clinging to the belief that it must come down 
shortly, they decline to give out orders for more than the smallest 
quantities, 

During an arbitration case in Wolverhampton in the past week it 
transpired that at the Tower the quality of iron hospital bedsteads is 
tested by the use of a sledge-hammer ! 

Another serious explosion, arising from the use of sliding gas 
apparatus, has just taken place at Wednesbury. A light had been 
taken into the room which had become filled with gas that had 
escaped from a sliding light during the night. The consequence 
was the windows were shattered and doors blown out by the force 
of the explosion. Unless manufacturers can devise some remedy 
for the structural imperfection thus illustrated, people must be very 
cautious in using the sliding form of chandelier. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Masters AND Men: Important Case at Leeds—Hvuit Waterworks— 
NortHern Marrexs: Proposed Steam Navigation Company; The 
Chipchuse(s. s..): The Northumberland and Durham District Bank 
and the Derwent and Consett Ironworks: The Timber Trade of the 
Tyne: The High Level Bridge: The Tyne Commission: The Cleve- 
land Iron Trade; Mr. C. M. Palmer on the Low Lights Dock— 
Laycassire AND YoRKSHIRE Ratbway—Anotuer Keservorn Em- 
BANKMENT REPORTED TO BE IN Danaer—LiverpPooL: The Proposed 
Bridge Across the Mersey at Runcorn: Trade of the Port: Mersey 
Docks and Harbour Board — Contixved IMPROVEMENT OF THE 
MANUuFAcTorING Disrricts— SHEFFIELD Waterworks CompaANy— 
Scorrish Tovics: Glasgow Association of Assistant Engineers: 
Allan's Smcke-consuming Furnaces: Clyde Shipbuilding, $c. 

Some sensation has been created at Leeds by proceedings taken in 

that town yesterday week against John Marshall, secretary of the 

Leeds District National Association of Ironworkers, who was 

summoned, under the 6th George IV., c. 129, s. 3, for eombining 

with others to force Messrs. J. Whitham and Son, of the Perse- 
verance Ironworks, Leeds, to make alterations in their mode of 
managing and conducting their trade, or to limit the number and 
description of their workmen, whereby he had rendered himself 
liable to certain punishment. Messrs. Witham and Son employ 

600 or 700 workmen, and a considerable number of them belong to 

the Leeds District National Association. However,one man named 

a lougtby Booth did not belong to that association, and on the 

22nd ot March last Mr. J. Whitham received a letter from the 

defendant as follows :—“ This is to certify that unless a man named 

Willoughy Booth is either discharged or induced to join our asso- 

ciation we will be compelled to call out the whole of your men that 
long to our association. This matter and the fact of your having 

er ball furnace-men out induces us to take this measure. There- 
ore, we expect you will well consider this matter in order to pre- 

Vent unpleasaut proceedings, and by inducing this man to become a 

member of our association it will contribute to the comfort and 

Welfare of the men. ‘'rusting you will come to amicable terms 

with your ball furnace-men, by order of the committee, J. Marshall, 

secretary.” The learned counsel for the prosecution (Mr. Middleton) 
ee on the strength of the case of Walsby v. Hanley, in the 

“ - vol. of the Law Journal, page 131, that the letter contained 

Wi ats aud intimidation which were intended to coerce the Messrs. 
hitham, though it had not had that effect, and an attempt bad 

é ®n made to force the complainants to limit the number and 

ner a of their workmen. In opening the case Mr. Middleton 

—" to the Combination Act (22 Victoria, c. 34), which pro- 

i that no person shall be chargeable with molestation or 

pe ruction who endeavours in a reasonable and peaceable manner, 

~ without threat and intimidation, to persuade others to abstain 
aad —. But in the present case the charge was using a threat 
timidation, and not molestation or obstruction. The Combe 
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nation Act, to a certain extent, shielded the men, but there was a 
limit beyond which the men dare not step without the masters 
feeling it imperative upon them to put the law in motion, and if 
they did not the result would be that one set of workmen would be 
combining against another set who refused to join the union, and 
the consequences would be very serious to all parties. Mr. James 
Whitham, in the course of his evidence in the case, would not 
admit that the masters had a union, but they had agreed to call 
upon their men to sign the following declaration :— : 

“I do hereby honestly declare that I am neither now, nor will I, 
during the continuance of any engagement with my present 
employer, become a member of, nor support any society or 
club, which directly or indirectly by its rules, meetings, or funds, 
professes to control or interfere with the arrangements or regula- 
tions of this or any other establishment; the hours or terms of 
labour; the agreements of employer or employed; or the qualifica- 
tions or period of service. I do also further declare and agree that 
I will not, while in my present employment, call in question the 
right of any man to follow any honest calling in which he may 
desire to engage; or of any employer to make what arrangements or 
engage what workmen he pleases, and upon whatever terms they 
choose mutually to arrange. And I also agree that I will give and 
take one month's notice to terminate my service; but if I am 
guilty of disobedience of orders or neglect of work, I may be dis- 
missed at once.” 

Evidence having been given to prove the identity of the 
defendant's band writing, Mr. Roberts, of Manchester, addressed the 
magistrates on Marshall's behalf. He argued that the hand- 
writing was not sufficiently proved; that the letter did 
not disclose threats and intimidation; and that the purpose of 
the letter did not come within the words of the act, “to limit the 
number of the workmen.” If magistrates would visit hardly any 
stray expression in a letter from the men tu the masters, hereafter 
all letters, whether of negociation or inquiry, must be penned on 
behalf of trade unions by men unknown entirely to the employers. 
The parties must fight in masks, and use means of secrecy such as 
were not usual in this country. The men had used no threat, 
because the letter had been attended with no violence or pressure, 
and if they had endeavoured to force, it was for a purpose not cou- 
templated by the act in question. The case of Walsby v. Hanley 
was the strongest which had yet been decided, but one of the judges 
said in that case a man might leave his work, but not so 
as to put a ruinous pressure upon the master. According 





to the dictum of Lord Chief Justice Cockburn, men were 
at liberty to say they disliked a certain person, or the cut of | 
his nose, or the colour of his neckcloth, and unless he was dis- 
charged they might discharge themselves, unless they were 
under contracts. Now, what they might do some other person 
might do for them, and Marshall had done it in this case. In the 
case quoted the men gave notice that they should leave at dinner | 
time, and provided the master with no fair alternative. In the 
present case, however, the words of the letter were “either dis- 
charged or induced to join our association,” and “ we expect you 
will, therefore, consider this matter.” Was not that language very | 
different to the threat in Walsby v. Hanley, that the men would | 
leave at noon? In the present case a hope was expressed that | 
there would be due consideration, and a hope expressed that there 
would be an amicable arrangement with their ball furnace men, 
and that took away any violent character from the language of the 
letter. The magistrates decided that the letter sent to Messrs. 
Whitham had been written by the defendant, and taking the case of 
Walsby v. Hanley as their guide, they were of opinion that it was 
an attempt to induce Messrs. Whitham to limit the number of their 
men. But they would only sentence the defendant to three days’ 
imprisonment, though if another case of the kind should arise the 
punishment would be much more severe. Mr. Roberts gave notice | 
of appeal, and recognisances being entered into for that purpose the | 
defendant was not taken into custody. Most of the iron-forge | 
masters in the district were in court. Bimilar notices to the men | 
by the employers as that set out in the foregoing case have been | 
ted at the Pottery Field, Clarence, Monkbridge, Low Moor, 
wling, and Farnley ironworks. 

The Waterworks’ Committee of the Hull Town Council has held | 
an interesting meeting this week. The treasurer (Mr. Bolton) 
presented the half-yearly statement of accounts. The income was 
£6,742 4s, 1d., and the expenditure (exclusive of the construction 
account) was £6,732 10s. 11d., showing a balance against the revenue | 
of £10 6s. 10d. on the half year. The working expenses at Stone- 
ferry were £2,615 6s. 3d., for Springhead, £490 18s., interest on | 
borrowed capital, £2,326 6s. 8d., payment to the borough fund, | 
£1,300. There was an increase of revenue derived from water 
rental. The chairman observed that with an outlay of £70,000 
during the last five or six years, which had to be met by loans, the 
interest of which came out of revenue, he could not have antici- 
pated that they would have been able to pay annually £2,600 to 
the borough fund. Of course the deficiency of income was pro- 
vided for out of the amount paid to the borough fuad He ex- 
pressed a hope that in a year or two the revenue would be placed in 
a flourishing condition. Their water rent was not charged at its | 
maximum, but he thought it would be very imprudent to meddle | 
with it. ‘The way to meet the deficiency would be by vigilantly 
scrutinising their expenditure and economising their staff. The | 
increased amounts for interest and the new works at Springhead 
were items of outlay. Alderman Gresham spoke of the immense 
waste of water that had been allowed to take place in the docks. | 
It ought to be avoided for the future. The chairman said that | 
since the new pipes were laid there had been a saving of from five 
to six cwt. A pom daily, besides the amount of water, which 
amounted to about 500,000 gallons daily. It was agreed that the | 
engineer should provide a ladle and suitable conveniences for 
persons visiting Springhead to drink the water. The chairman 
said that the engineer had written, as ordered at last meeting, to 
the various makers in Hull, requesting tenders for the erection of 
three new engines, There were only two replies. It was agreed 
that they should be submitted to a sub-committee of gentlemen 
present for consideration. The engineer's report showed that the 
town had been wholly supplied by Springhead water. The 
amouut had ranged from 2,790,000 to 3,435,536 gallons per day. 
Mr. Dale's statement of the cost of the works at Springhead was 
not yet complete. 

We have several points of interest to notice in the north-eastern 
district. A scheme is on foot for the formation of an extensive 
steam navigation company in Newcastle, ‘The capital is to be 
£300,000, and the scheme embraces the purchasing of the vessels 
and good will of the line of London pul a owned by Mr. W. D. 
Stephens, of those plying between Newcastle and Leith, and also 
the continental line owned by Messrs. Ormston, Dobson, and Co, 
Ascrew steamer, the Chipchase, built by Messrs. Wigisam Richardson 
and Co., of Low Walker, for the Shields Steam Shipping Company, 
has made her trial trip. Her engines, which are of 70-horse power 
nominal, are from Messrs. Hawthorn’s. ‘The cylinders are 24in. in 
diameter, with 26in, stroke, the diameter of screw is 12{t., and the | 
pitch 144in, to 16}in. At the measured mile her speed averaged 
eleven miles an hour, The Chipchase is fitted up with all modern 
improvements, amongst which is Glover's patent steering apparatus, 
which secures direct and true motion, and greater power to control 
the helm in bad weather, The committee for conducting the 
liquidation of the unfortunate Northumberland and Durham District 
Bank has presented a report, from which it appears that 
19s. 9d. in the pound without interest is to be paid to} 
the creditors of the bank, which, it will be remembered, | 
stopped payment in 1857. The committee, at a meeting held 
on Saturday, explained as follows the mode in which the works and 
property of the Derwent and Consett Iron Company had been dis- 
posed of. Thus the report presented observed :—“ It will be 
remembered that in the month of June, 1861, the Derwent and 
Consett Iron Company (Limited), being unable to pay their instal- 
ments for the purchase of the works to the liquidators, applied to 











them for a generai extension of the time of payment for @ period of | 
thtee years without interest, and without any additional security, 
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and without any participation by the creditors of the bank in any 
profits to be made in the ti The liquidators felt themselves 
justified in agreeing to that proposal, and your committee alone 
opposed it both before the Vice-Chancellor and the Lords 
Justices. Immediately before the decision of the Lords Justices 
in favour of the views of your committee, an application was 
made to the Vice-Chancellor for an order for sale of the works at a 
time when the iron trade was in a most depressed state. That 
application was supported by the liquidators and the trustees of 
the Iron Company, and was only opposed by your committee, who 
considered that to sell the works at that period would in effect have 
been to sacrifice a large amount of valuable property, and to have 
precluded the chance of the creditors getting anything like 20s, in 
the pound. Subsequent applications were made for an order for 
sale. Your committee at Tength concurred in the liquidators pro- 
curing a valuation by Messrs. Mackenzie and Armstrong, with a 
view to an ultimate sale. That valuation was obtained in August 
1862, when the trade was still much depressed. Eventually the 
iron trade showed symptoms of a revival, the works, under the 
judicious management of Mr. Priestman, had acquired a high 
reputation for the character of the plates and other articles 
manufactured by them; and, as might have been expected, the 
balance sheets of the company began to show a favourable result of 
their trading, until at the end of 1863 it appears they had during 
the last year made a profit of upwards of £40,000. Upon inquiries 
lately made by your committee of the liquidators, it appeared that 
they had then nearly matured a scheme for the disposal of the iron- 
works to a limited company, and at a meeting of your committee 
held in the month of March last, at which the official liquidators 
attended, the proposal of which the creditors have lately had notice, 
was brought before your committee, and which was at once favour- 
ably received by them, being, in fact, the mode of disposing of the 
works which your committee had long previously considered the 
only feasible mode of realising anything like a fair price for the 
property.” A report presented to the River Tyne Commission by 
Mr. Ure, engineer to that body, states several interesting facts with 
reference to the timber trade of the Tyne and district. “I obtained 
from Mr. Guthrie,” observed Mr. Ure, “the amount of the timber 
imported into the principal north-eastern ports. From this statement 
it wiil be seen that the total foreign timber imported into these ports 
in the year 1862 was 578,578 loads, of which 93,191 loads, or about 
one-sixth of the whole, was into the Tyne; in 1852 the similar trade 
was 317,831 loads, of which 5,588 loads, or about the same propor- 
tion, was shipped into this river; showing that the Tyne has during 
that period just maintained its position on the average with the 
other north-eastern ports. ‘This statement also shows that the great 
increase that has taken place in the timber trade of these ports is 





| from the Baltic, which has increased from 178,352 loads in 1852 to 


424,361 loads in 1862, being an increase of two to three-fold iu ten 
years; while during the same period the timber imported from 
Canada and the United States had decreased from 104,329 loads to 
88,663 loads ; and the timber trade from all other parts of the world 
had only increased from 35,150 loads to 65,554 loads. It wil! be 
further observed, by reference to the statement, that in the year 1862 
the Tyne imported less timber from the Baltic than avy of the cther 
see named, avd that more than one-half of this trade proceeded to the 
umber, The operations now in progress for the improvement of 
the river and the extension of its trade are slowly but certainly 
destroying for the timber merchants’ purposes those places at 
the back of the river walls where they now store their timber. 
With an improved river | am of opinion that the increase of 
manufactories, and the deposit of rubbish from them, will 
proceed even more rapidly than heretofore, while such in- 
crease, with but small exception, can only be made on sites now 
used for timber storage. A good arrangement to enable the timber 
trade to be efficiently and ec ically conducted wil be to con- 
struct a wharf with ponds and yards contiguous, in communication 
with the railway system of the country. The wharf to have a 
depth of water at which large vessels would lay afloat when along- 
side, the ponds to be of a depth to float timber at high water of neap 
tides, the yards to store deals and heavy timber, both ponds and 
a being divided in such a way that each merchant would occupy 
is own compartment. The deputation of the timber merchants 
informed me that such an arrangement would enable them to save 
28. 6d. to 3s. per load on their iuland trade, an expense equal to 
nearly 5 per cent. on the value of the timber.”—The Newcastie Gas 
Company has carried through Parliament a new bill which it is 
promoting. The company proposes, despite the opposition of Mr. 
T. E. Harrison, to carry its pipes along the high-level bridge of the 
North-Eastern Railway. It appears that the North-Eastern Compan 





| is deriving a yearly revenue of from £4,000 to £5,000 from the toll 


charged for foot passengers, carriages, &c., between Newcastle and 
Gateshead. The cost of making the roadway was under £50,000 ; 
but, assuming that it was that sum, the railway company are 
practically getting little short of 10 per cent. on that outiay. The 
cost of the entire structure amounted to under £220,000, so that 
in a short time the company will probably obtain from the toll upon 
the roadway alone a revenue sufficient to pay a good interest upon 
tbe entire expenditure. At the last sitting of the River Tyne Com- 
mission the pier ittee r ded in their report that the 
public be admitted on to the north pier by ticket, to be obtained 
at the acting engineer's office at Tynemouth and on which should 
be the following notice: —“ Any persons visiting the piers 
are desired not to walk on the railways nor iuterfere with the work- 
men, and to leave when requested by the foreman or policeman.” 
Mr. Procter suggested that it would be advisable to let the public 





| have unlimited access to the piers. Ho thought there was no harm 


likely toarise from their being allowed to walk on the flagged portion. 
Mr. Mather moved the adoption of the report, with the exception of 
that part of it relating to the issue of tickets. He thought that they 
should not*at present make a change in the regulations as to the 
free access of the public to the piers. After iderable di ion, 
the report, as amended by Mr. Mather’s suggestion, was adopted 





| unanimously. In reply toan inquiry from Mr. Mather, the vice-chair- 


man stated that the committee appointed to consider the Low Lights 
Dock question had not yet come to any decision upon the subject. ‘The 
chairman of the commission, inannouncing that heexpected tolay the 
first stone of the dock in June, must have made the statement upon 
his own responsibility. The course of continental affairs has 
exercised rather a depressing influence on the Cleveland iron trade, 
but, notwithstanding this, there is no perceptible diminution of 
activity, and stocks have but slightly increased. During the past 
week there has been no alteration in prices, and altogether these 
have only fallen a few shillings per ton. The only “little cloud” in 
our trade horizon is the want of orders, which do not come in so 
rapidly as they did a short time since. New works are progressing 
daily with unabated vigour. There never was a time when so 
mauy new establishments were starting up, and when so many and 
such numerous extensions were being made to old works. From 
Middlesborough to Newport a tract of land, with a river frontage of 
about a mile, is being literally covered with furnaces, rolling mills, 
and different works for iron manufacture, around which houses are 
springing up like mushrooms. The present state of the furnaces is 
as follows:—In blast, 69; out of blast, 12; total, 81. Again wo 
have to add that none of those furnaces out of blast are on the 
Cleveland side of the Tees. Mr. C. M. Palmer, the eminent 
iron shipbuilder and coal-owner, has addressed a letter to the 
chairman of the river Tyne Commission on the Low Light 
Dock question, to which reference is made above, and the 
discussion ou which appears likely to last almost as long as 
the American war, which is saying a great deal. Mr. Palmer com- 
mences by asking if such a dock is necessary or desirable, and if it 
will pay, and to both these queries he gives a decided negative for 
the following reasons:—* It cannot be denied that, if such a dock 
ever be made, it will be exclusively for the shipment of steam coals ; 
so let us see what facilities we already possess for that purpose. 
There are the two docks at Jarrow and Howdon (each formed at an 
enormous cost), where ships of any size, not exceeding 23{t. draught, 
can be loaded with all sorts of coal which such ships require. In 
addition, we have # noble river—iteelf almost a naturel dock 
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—which has of late years undergone such great improvements, that the stage berths. A second letter was submitted from Mr. Mac Iver 


are being continued at a heavy expense; and I doubt not, 
judging from the earnest Mr. Ure has already given us, 
that, under his judicious engineering, his anticipations of a uniform 
depth of 15ft. at low-water up to and above Wallsend will be 
obtained, and both merchants and mariners know well what accom- 
modation this will afford them. But there is another feature which 
must not be lost sight of in considering this question. It is notorious 
that screw steamers are fast displacing the old sailing colliers, and it 
must be admitted that the bulk of coals will ere long be carried by 
such vessels, both coastwise and to the European Continent. Now, I 
know from experience that docks do not afford that element in the 
navigation of these vessels which is so essential—I mean despatch. 
For instance, ships can only enter or leave a duck at tide time, twice 
in twenty-four hours; whereas in the river, since the insand was re- 
moved, and the water on the bar so much deepened, ships of all 
kinds, but especially screw steamers, can leave their loading berths 
soon after low-water; and it is a matter of daily occurrence that when 
steamers are only leaving the dock gates at Howdon or Jarrow, others 
loaded in the river at the latter place are approaching the Yorkshire 
coast, having the advantage of the flood tide, and practically making 
the passage to London in three iustead of four tides, thus saving 
twelve bours, While writing on this part of the subject, I would 
suggest that a number of good shipping drops should be erected 
outside the dock at Hayhole, where steamers and ships could load, 
which would leave more room in the dock for large ships, and 
relieve any occasional crowding which may arise. For these 
reasons I contend that all the facilities required by the coal trade 
are already, or soon will be, in existence. It will appear to most 
people pretty clear in what estimate the — is held by those 
gentlemen who are loudest in calling for this deep-water dock, 
when not one of them will guarantee the shipment of any quantity 
of coal therein, or advance a shilling towards its formation.” 

A special meeting of the proprietors of the Lancashireand Yorkshire 
Railway was held on Saturday, for the purpose of considering six bills 
now before Parliament, affecting the interests of the company. All the 
bills were approved. The chairman (Mr. G. Wilson), in referring 
t» the first, said it proposed the following additional expenditure :— 
Victoria Station, £50,000; for the new line out of the Ardwick 
branch, and for other purposes near Manchester, £29,770 ; for rolling 
stock, £65,400; for laud at various places, £58,600 ; and for enlarge- 
ment of stations, £111,230. The object of the second bill was to 
give effect to the provisions of ‘‘ The West Yorkshire Railway Act, 
1863,” with reference to the admission of the North-Eastern and 
Lancashire and Yorkshire Railway Companies, to become joint 
owners with the West Yorkshire Railway Company of the Methley 
Railway. This line was being promoted by the West Yorkshire 
Railway Company, and it proceeded from Loftlouse, near Ardsley, 
to the Methley Junction on the Midland line, connecting itself also 
with the Lancashire and Yorkshire Methley branch, and forming a 
communication with Pontefract and Goole. The Lancashire and 
Yorkshire Railway Company were induced to join with the North- 
Eastern in subscribing one-third of the capital, expecting to gain, 
through the connection with Goole, a large coal traffic. The third 
was a bill for authorising the construction of a railway to be called 
the Halifax and Ovenden Junction Railway. The chairman ex- 
plained that the line passed from this company’s station at Halifax, 
three miles up the Ovenden Valley, and presented the novelty of 
being promoted by an independent company in the district. The 
Lancashire and Yorkshire, and the Great Northern Companies, had 
each subscribed £3,000. 

Another reservoir embankment is considered in danger. Thus, 
at the last sitting of the Rochdale town council, Mr. G. T. Ash- 
worth referred to the exceedingly dangerous state of the Oldham 
reservoir, at Piethorn, near Milnrow, and pressed upon the council 
the necessity of at once instructing the general purposes committee 
to take measures for the protection of the lives and property of those 
resident in the neighbourhood. Mr. Ashworth moved a resolution 
to this effect, which was adopted unanimously. Mr. Alderman T. 
Ashworth stated that he had heard that the embankment, to some 
slight extent, had given way, and that the water was now escaping 
from it. This statement was confirmed by Mr. Milne. It was 
promised that immediate steps should bs taken in the matter, 

With regard to Liverpool matters, we may note that tho first stone 
of the new railway bridge across the Mersey at Runcorn has just 
been laid. The foundation stone proper will be laid, it is expected, 
next spring, by the Prince of Wales. During the month ending 
the 3ist March last the exports from Liverpool show an increase 
over the corresponding period of last year of €1,875,348. Eight more 
ships sailed. The totels in March, 1863, were £4,408,663, and in 
1864 £6,284,010, At the last sitting of the Mersey Docks 
and Harbour Board the Works Committee presented a re- 
port from Mr. Lyster, the engineer, describing the effect of the 
sluicing operations at the Low-water Basin, Birkenhead. Before 
commencing operations the deposit of silt over the whole surface of 
the basin was 2ft. 1lin., and after four days’ trial it increased to 
3ft. 8in. Now, however, it was reduced to 2ft. Llin., showing a 
decrease of Yin. He was, however, at present unable to report con- 
fidently as to the success or failure of the system ; but the sluices 
could now be put into regular operation. Mr. Smith, in moving the 
confirmation of the Works Committee, said there was now good 
ground for hoping that the sluicing —- would be more 
successful than was at first anticipated. The proceedings were con- 
firmed. Mr. Bold moved :—“ That the uadermentioned returns be 
furnished to the board, namely—1. The liabilities of the estate up to 
Sist Dec. next, giving the dates when the respective amounts fall due, 
and including the estimated amount required for works in hand and 
ordered. 2. The amount of bonds falling dae during the same 
period. 8. The amouut of bonds for which notice has been re- 
ceived to pay off during same period.” He said he did not wish to 
cause a lengthened discussion upon the motion, and he would sim- 
ply content himself with proposing it- The returas would not take 
much time in preparation. Mr. Littledale seconded the motion. 
Mr. Boult said it was no use opposing the motion, but it was a most 
extraordinary thing that any member of that board should sit there 
and use the power Kis position gave him against the trust they were 
there to manage, for the returns would be used against the board 
in Parliament. They knew the position Mr. Bold occupied at that 
board was a very anomalous one. He had been a»pointed by an 
interest in hostility to that trust. Some parties right feel very 
great diffidence in allowing themselves to be placed in such a posi- 
tion—he confessed that he should, and he did not think that his 
confidence would have allowed him to give notice of such a motion. 
Mr. Bold said that, as a member of the board, it was perfectly 
right in him to give notice for the production of any returns that he 
chose. It was in the power of the board to refuse it, and if they did 
so he should be perfectly satisfied. With reference to what 
Mr. Boult had said, he was not aware that the returns were 
to be in any way prejudicial to the interests of the Mersey 
Board. Mr. Fernie thought there could be no objection to 
the return being granted, and the motion was agreed to. 
The Shipbuilders’ Association presented a list of resolutions passed 
by a special meeting neld on the 4th of April, showiug that the 
want of graving-dock accommodation in the port had reached a 
climax perfectly intolerable ; and urging the importance of at once 
making two or three graving-docks on the site of the slate yards 
and part of the Prince’s Basin, and others at the extremity of the 
new north docks, and that the necessary powers should be obtained 
in the present bill before Parliament. If this was not done then 
the association would entertain the question of forming a joint-stock 
graving-dock company. On the suggestion of the chairman, the 
matter was referred to the Works Committee. A letter was read 
from Mr. D. Maclver asking for an answer to the question asked: 
“ Are we at liberty to make full use of our cargo space at west side 
of Huskisson Dock, and at Huskisson Branch Dock, by working 
our steamers there in stage berths—or one outside the other in the 
same berth, when we have no quay accommodation available ?” 
The chairman thought the matter should be left to the harbour- 
yngster. Mr, Boult thought the steam trade might and should use 





“Sking why his firm had been deprived of the use of the Sandon 
Dock berth, which yielded the board a revenue of £70 per lineal 

ard—the highest of any, except passenger steamers, in the port. 
The Havre steamers were now without any dock accommodation 
whatever, except one shed on the south side of the Huskisson 
Branch Dock; and the space occupied by them had been stated 
much in excess by the Acdineasten, and the returns per lineal yard 
thus made apparently much less than they really were. He urged 
the board to reconsider these matters. The letter was referred to 
the Docks and Harbour Committee. Mr. Littledale gave notice 
that he should put the following question to the dock solicitor at 
the next meeting of the board :—T'hat, seeing that the London and 
North-western and Lancashire and Yorkshire Railway Companies 
have a bill before Parliament for making docks at Fleetwood, 
from which place the rate of carriage to Manchester and other 
places is &s. 4d. per ton for fifty-two miles, and that the rate 
from Liverpool to Manchester, a distance of thirty-two miles 
only, is only 8s. 4d. per ton; Fleetwood to Bolton, thirty-six miles, 
is 6s, 8d. per ton; Liverpool to Bolton, twenty-eight miles, 8s. 4d. 
per ton ; and seeing, further, that the London and North-Western 
Railway Company are also seeking Parliamentary powers to make 
docks at Holyhead, all which works at Fleetwood and Holyhead 
will be injurious to the trade of the Mersey and to the dock estate, 
particularly on the Liverpool side, 1 ask will the board have a locus 
standi in Parliament to oppose the bills of the London and North- 
Western Railway Company and the Lancashire and Yorkshire 
Railway Company, with the view of compelling the equalisa- 
tion of rates of carriage? Mr. Littledale also gave notice of motion 
for next week as follows:—In view of the fact stated by Mr. 
Charles Maclver, in his letter addressed to the Dock Board, dated 
Malta, 26th March, 1864, that he had incurred extraneous expenses 
to the amount of upwards of £300,000 in consequence of the Liver- 
pool Docks, from the limited depth of water, being unable to admit 
in a general way his large mail steamers, requiring so many of 
them to do all the work in the river, and entailing charges from 
which other ports like Southampton are exempt, that this board do 
offer to give to Messrs. D. and C. Maclver such accommodation, in- 
cluding sheds, &c, as they may desire for their steamers in the 
Birkenhead Morpeth Dock, when completed, which will enable 
their boats to dock every day in the year, and will obviate all the 
difficulties and extraneous charges complained of with regard to the 
Liverpool Docks; while, at the same time, the railway on the quays 
will materially diminish their expenses of loading and discharging, 
and they will also have the advantage of the low-water basin, where 
coasting and river craft can dock at all states of the tide. A dis- 
cussion followed. 

Evidence accumulates of the improvement which continues to 
take place in the position of the cotton districts. Thus, in the 
fortnight ending April 9, there was a decrease of no less than 1,868 
in tho number of persons parochially relieved in the 27 unions com- 
ing under Mr. Commissioner Farnall’s supervision. A calculation 
of the imports of cotton in Liverpool within the ten days ending 
April 16, places the market value of the cotton at £5,858,045. This 
includes the cotton from all sources, India, China, Egypt, America, 
the Levant, and other places. With regard to the Lancashire coal 
trade, itis stated that the demand for house coals during the past 
week has been quite up to the average, while that for the best coal, 
and coal for engine purposes, shows a slight improvement. The 
slow but steady increase in the number of cotton mills at work fully 
accounts for the increase in the last-mentioned branch, and it is 
hoped it will soon be placed on its old footing. A good export trade 
has also been done, but prices remain without change. The iron 
trade continues exceeeingly active, and this, of course, contributes 
very considerably to the maintenance of the present satisfactory 
condition of the demand for coal. 

The Sheffield Waterworks Company held a rather gloomy meeting 
on Monday. The directors intend to admit the liability of the com- 
pany, and in order to meet the claims upon them, they propose to 
ask Parliament for powers to raise £400,000, and to issue a special 
commission to assess the compensation due to the sufferers by the 
flood. The chairman briefly reterred to the overwhelming calamity 
that had come upon the company since their last meeting, and stated, 
on the part of the directors, that they were desirous of satisfying, to 
the fullest possible extent, consistent with justice, all the claims that 
could be brought against them. The r. port recommendad that no 
dividend should be declared. Mr. M‘Turk moved that the usual 
dividend of tive per cent., which had been earned previous to the 
3lst December, should be declared. The law clerk read a clause 
from the opinion of counsel, setting forth that shareholders were 
liable to the extent of their shares, but nut further; and as regarded 
the question of a dividend, the attorney-general, and other eminent 
barristers, who had given the opinion, added that the company would 
act very injudiciously if they divided any sum at present. It was 
urged that in the course of conversation, by those favourable to the 
declaration of a dividend, that many widows and orphans were 
dependent upon the annual dividends of the company, and that “ no 
dividend ” meant to them the extreme of distress and privation ; but 
it was felt that under present circumstances, however great the 
individual hardships might be and would be in many cases, it would 
not be right to declare a dividend in the face of the application that 
is to be made to Parliament. ‘'he motion was withdrawn by Mr. 
M‘Turk, and the report of the directors was adopted. 

We turn to Scotland, On Friday night the members of the 
Glasgow Association of Assistant Engineers met in the Clarence 
Hotel, on the occasion of their fourth annual supper. The chair 
was occupied by Mr. J, Albert Smith, while the dnties of croupier 
were discharged by Mr. W. Robertson Copland, engineer of Paisley 
Waterworks, A letter, expressive of regret at absence, was read 
from Professor W. J. Macquorn Rankine, of the University, and 
also a similar note from Mr, Lawrie. After an excellent supper, 
the chairman referred, in a few sentences, to the objects and advan- 
tages of the association. ‘hey were now, he said, drawing to the 
close of the fourth session of the society's existence, and the entire 
success with which its operations had hitherto been conducted was 
extremely gratifying. During these four years the average 
attendance each session had been forty, the roll of membership 
being made up of young gentlemen belonging to the chief engi- 
neering firms in the city. They had listened to upwards of 
twenty-five well-studied papers on various subjects connected 
with their profession, and he was sure all would agree with him in 
saying that they had protited much in their delivery. One of the 
merits which he claimed for the society was that it enabled the 
young men to measure themselves one with another—to estimate the 
coniparative amount of knowledge which they possessed one with 
another ; and an additional benefit which it conferred upon the 
members was the opportunity given them of acquiring the ability to 
speak clearly and forcibly, and without preparation. As chairman of 
the association during the past session, he had observed that young 
gentlemen who at its commencement spoke with a degree of ditfidence, 
were enabled at its close to address the society with a much greater 
fluency and freedom; and if it should fall to the lot of any 
of them to address a committee of the House of Commons 
in days yet to come, they would doubtless look back with 
a feeling of gratitude to the training which they had 
obtained in connection with the association. Another, and not un- 
important, feature of the society was, that it offered to young men 
coming to Glasgow from a distance, a common meeting place where 
the right hand of fellowship was held out to them by co-workers in 
the great field of engineering ; and he trusted that this, which was to 
his mind one of the most ple sant features of the society, would con- 
tinue to unite the members as in a common bond of friendship. The 
chairman concluded by giving “Success to the Association,” which was 
cordially pledged. Amongst the other toasts proposed were—“ The 
Institute of Engineers in Scotland,” by Mr. Jas. Cunliif, to which Mr. 
J. M. Gale (of the Corporation Waterworks) responded; and “The 
Profession,” by Mr. Storie, replied to by Mr. Evans, C.E., Strat- 
haven Railway Company. A short time sincs, by direction of the 
Lords Commissioners of the Admiraity, Allan’s patent smoke 





consuming furnaces were fitted in H.M.S. Harpy, at Greenock, and 
an experimental run to test their operation was made. This was 
effected, under the supervision of Mr. Walker, chief engineer of 
H.M.S Hogue, as inspecting officer; and from an authenticated 
tabulated statement, it appears that the invention has proved 
successful. Not only was the primary object, the prevention of 
smoke, almost totally accomplished, but its concomitant advantage of 
economising fuel was demonstrated to an extent which raises the 
invention to importance in relation to steam navigation. The 
returns vouched for as obtained in the Harpy, show that w hen the 
gases are consumed, which, under ordiniry circumstances, are 
emitted as smoke, an additional heat of 30 per cent. is acquired ; or 
in other words, a direct saving of 30 percent. is gained in fuel. This 
is safficiently indicated by the returns of the Harpy’s trip, and if it 
should be practically confirmed by the experience of a lengthened 
voyage, which will shortly be made by the ship, its importance to the 
Royal and mercantile marine services will be difficult to estimate 
Another distinct feature observed in the operation of Mr. Allan's 
furnace is one which will be well appreciated by our marine stukers 
—the temperature of the stokehole was uniformly maintained at 
about nine degress of less heat than with the ordinary furnaces, 
Her Majesty’s surveying vessel Shamrock, commander Stanton, after 
a general repair by Messrs, Napier and Son, has left the Clyde to 
sound between the North coast of Ireland and Western Hebrides 
and to make a minute survey of the approaches to the Clyde as for 
as 10 deg. west longitude—a service of yreat importance to the ship- 
ping bound for this port when rounding the North of Ireland in the 
thick and fogzy weather so prevalent in that locality. Great 
activity continues to be displayed in connection with Clyde ship- 
buildin On Saturday afternoon, there was launched from the 
shipbuilding yard of Mr. Arch. Denny, an iron screw-steamer of 
1,200 tons, named the Kentucky. This vessel is to be titted by 
Messrs, Denny and Co., engineers, with direct-acting surface con- 
densing engines, of 200-horse power. 

Messrs. Aitken and Mansel launched from their yard, Whiteinch, 
a pene steamer of 639 tons. The vessel is schooner-rigged, has a 
full poop and topgallant torecastle, and will be fitted with oscillating 
engines, of 180-horse. power, by Messrs. James Aitken and Co., 
Cranstonhill. The new screw-steamer Penguin, built for Messrs, 
Maclver and Co. for their Glasgow trade, by Me-srs. Tod and 
M‘Gregor, arrived in the Mersey yesterday week, having made her 
first voyage from Greenock in a little over sixteen hours against a 
head wind all the way. She steamed on the average 12 knots per 
hour. Her engines worked remarkably well. She is 22v{t. long, 
28}ft. beam, 15ft. depth of hold, and 876 tons builders’ measurement, 
lier passenger accommodation is very complete and satisfactory, 
She carries 65 cabin and 368 steerage pas-engers. ‘The Alfred, built 
for the Bristol General Steam Navigation Company, by Messrs, 
Caird and Co., on her trial trip ran the distance between the Cloch 
and the Cumbrae lights in 55min., or at the rate of more than 17 
miles an hour. Messrs. Scott and Co. have launched another of the 
series of paddle steamers intended for the Nassau trade. She is a 
vessel of 500 tons, and her engives of 12U-horse power, are to be 
fitted up by the Greenock Foundry Company. ‘The new paddle 
steamer Dumbarton, the property of Messrs. Gibb, Langton, and Co., 
of London, and built by Mr. Peter, Denny, or Dumbarton, on her 
trial trip down the Clyde, ran the distance between the lights in 
65min., or at the rate of 14°532 statute miles an hour. The Dum- 
barton is a vessel of 900 tons register, and is designed for the China 
trade. On Saturday there was launched from the shipbuilding yard 
of Messrs. Blackwood and Gordon, a screw steamer, intended tor the 
China trade, and named the Ta Pang Nyo. Her engines are to be 
of 150-horse power. The following are her dimensious:—220 ft. in 
length, 29ft. in breadth, and 14ft. in depth. Yesterday week Messrs, 
Barclay, Curle, and Co., launched a paddle-steamer, culled the 
Vivid, the property of Messrs. Campbell. She is intended as 
successor to the Mail, long favourably known on the Kilmun station. 
The Vivid will take ber place on the Kilmun and Kilcreggan 
stations on the Ist of May. Her engines were made and fitted up 
by Messrs. Barclay, Curle, and Co. Her dimensions are as follow .— 
Length of keel, 190ft.; breadth, 18ft. Giu.; depth, 7ft. Gin. Mr. 
Key, of Kinghorn, has launched a large iron screw-steamer for a 
gentleman in Australia. ‘This is the first vessel Mr. Key has 
launched, and she does him great credit. She has been built 
expressly with a view to speed, and is a fine-looking ship. She is 
226ft. long, 25ft. in breadth, and is fitted with engines of 160-horse 
power. Her average speed, it is expected, will be 15 knots an hour. 
She was named the South Australian by Miss Key. Mr. Key has 
orders at present for other three steamers of similar size. ‘There are 
now about 400 men employed at Mr. Key’s yard. 
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THE WINANS YACHT. 





We give an ‘illustration of a yacht which is being built at the 
shipyard of Mr. John Hepworth, Cubitt’s Town, Isle of Dogs, bd 
Messrs. T. and W. L. Winans. The engines are being constructey 
by Messrs. Jackson and Watkins, of the Canal Ironworks, Millwall, 
Poplar. The bull and machinery are now in an advanced state, and 
it is expected that the yacht will be completed for use by the begin- 
ning of July next. Its length is 256ft.; breadth, 16ft. ; depth, 16ft.; 
deep displacement, 500 tons. The engines will be high pressure 
surface condensing, and of greater power than usual for screw 
steamers of similar size. The transverse section of the hull is a per- 
fect circle at every part of its length. The length of the hull, in 
proportion to its beam, is sixteen times, or about double the propor- 
tions in ordinary sbip building, but one fourth of its length at each 
end ae ge beyond the deck and bulwarks, baving the length of 
the deck and bulwarks, but eight times greater than the beam of 
hull. This peculiarity in construction gives very fine lines to the 
hull, while it leaves the deck and bulwarks so far back from the end 
of the bull that it is expected it will not be liable to ship seas. The 
screw propellers are of extraordinary large size, each of them being 
22ft. in diameter, giving 366 square feet of water disc of propeller, 
while, for a vessel of similar displacement, the practice in ordinary 
shipbuilding, even when two propellers are used, is to give but 
about one-fourth of this amount. We believe it is the expectation 
of the constructors to demonstrate that sea-going vessels can be built 
upon their plan, which will have advantages in comfort, safety, 
speed, - economy, beyond any vessels that have yet been con- 
structed. 

We understand that Messrs. Winans have made a great number of 
experiments, during the past seven years, with vessels of the spindle 
form, having their cross sections in every part a perfect circle. In 
the year 1858 they made a set of experiments at Baltimore for ascer- 
taining the friction of water on surfaces of different smoothness and 
at different speeds, and the relative resistance at different speeds of 
vessels of the same displacement, but with proportions of length to 
breadth, varying from four times up to thirty-two times, also the ad- 
vantages of vessels of the spindle form as compared with those of the 
ordinary description, as far as this could be ascertained by models of 
comparatively large size. In the year 1859 they built an experi- 
mental vessel of the spindle form, at Baltimore, with a single large 
propeller, placed midskip. A short description of this vessel was at 
the time published in our columns. Many experiments were made 
during the years 1860 and 1861 to test, in rough and smooth water, 
the sea-going and other qualities of this vessel. They also built a 
second experimental vessel of the same form, with a submerged 
— at the stern, asin ordinary screw vessels, at St. Petersburg, 

Russia, in 1861, with which they made experiments, both in smooth 
and rough water. The fact that a third vessel of the same form and 
principle, and of considerable dimensions and power, is now being 
constructed by them, with two propellers, one at either end of the 
vessel, would indicate that their experiments with this form of 
vessel have proved satisfactory. The principles of these vessels are 
so entirelydifferent from the present established rules of shipbuilding, 
that it will be most interesting to watch the performance of the vessel 
now being constructed in our own waters, and we promise our 
readers the earliest information upon the subject, when the vessel is 
put in operation. 





INSTITUTION OF CIVIL ENGINEERS. 
April 19th, 1864. 
Joun Fowzer, Esq, Vice-President, in the chair. 

THE paper read was “ Description of the Santiago and Valpa- 
raiso Railway, Chile, South America; with remarks upon resistances 
from curves on railways, and upon coal-burning locomotives,” by 
Mr. W. Lloyd, M. Inst. C.E. 

It was observed that the original proposition for uniting the 
capital of the republic of Chile with its chief port was made by Mr. 
Wheelwright, an American citizen, in the year 1850. Detailed sur- 
Veys and plans, prepared by Mr. A. Campbell, an American engi- 
neer, were submitted to the Government in the following year, for 
the construction of a line, the estimated cost of which was stated at 
about seven millions of dollars. In July, 1852, an Act of Congress 
Was obtained by a company of Chilian capitalists; and in the 
month of October of the same year the works were commenced. 
Differences, however, arose, which led to the services of a staff of 
engineers being secured from England, under the direction of Mr. 
C. Maugham ; but owing to his decease, in May, 1854, the author 
arrived in Chile, and took over charge as chief engineer. He then 
found that, although a large sum had been expended, but little real 
Progress had been made. On his recommendation a portion of the 
original works were abandoned, and an entirely new route adopted. 
He also endeavoured to place the workmen upon a more indepen- 
dent footing, provided proper tools and implements, with the 
requisite instruction in their use, and established. as soon as pos- 
sible, the contract system. In this way the works were advanced 
with considerble rapidity ; so that in September, 1855, a length of 
ae miles was opened; by December, 1856, a further distance of 

Wenty miles; and in May, 1857, the passenger traffic was opened 
to Quillota, a total distance of thirty-four miles from Valparaiso, but 
- & part of the last section the works were of a provisional 
wn pending the completion of a tunnel through the San Pedro 
om . ‘Thus far the line was carried out by Chilian capitalists, 
rg by the Government. But its extension to Santiago, a fur- 
=. ee of eighty miles, was entirely executed on account of 
af & ate, who purchased the private stock at par. The first sod 
=i e extension was turned in September, 1859, a length of seven 
Be = ee opened in February, 1861, an additional sixteen miles in 
pa a = 1862, and the whole of the line was completed in Sep- 
neue . on. by tho author as Engineer-in-chief to the Govern- 
pay “- e. The work had thus occupied nearly eleven years; 
plished elieved, however, that it might readily have been accom- 

ed In one-half the time, but for the delays and impediments 
‘rising out of the control of the authorities. 





Respecting the physical features of the republic, it was remarked 
that the extreme width of the country seldom in any part exceeded 
100 miles; yet in this distance there was a difference of level equal 
to about 20,000ft. In fact, the country resembled a vast mountain 
slope—its foot bathed by the Pacific Ocean, and its perpetual snow- 
covered summit lost in the clouds. The country was also volcanic, 
and subject to rain-storms of unusual violence. Being thus con- 
stantly liable to terrestrial disturbances, and not overburthened with 
pecuniary resources, the mode of carrying out such enterprises, with 
security and economy, was a deeply interesting study. Evidently, 
the first cost of construction was more important than the future 
cost of working, as an unusually high rate of fares would still be an 
enormous economy to the public, and high velocities were not 
demanded. 

The distance in a direct line from Valparaiso (pop. 70,000) to San- 
tiago (pop. 200,000) did not exceed seventy miles. The coach road 
between the two places pursued a tolerably direct course; but tho 
physical obstacles upon this route rendered it indispensable to seek 
for some less obstructed means of access to the central valley of 
Chile. Tho road crossed principal ranges of mountains, 1,300ft., 
1,950ft, and 2,595ft. respectively above the sea level; while the two 
intermediate planes had an elevation of 830ft. and 1,000ft. above the 
same level, and the great central plain, in which Santiago was 
situated, was 1,800ft. above the sea. Merchandise was conveyed in 
large two-wheeled carts, drawn by eight bullocks, and capable of 
holding two tons, and the time occupied in the transit varied from 
six days to forty-four days, and the cost from £1 13s. per ton in 
summer to £3 17s. per ton in winter, the average being about 
2s. 6d. per 1001b. The opening of the line would reduce the cost 
of conveyance of goods to one-third, and the time to five or six 
hours; while passengers, instead of paying £2 each by coach, would 
make the journey in one-half the time at an expense of 10s. 

The line, as executed, left Valparaiso at its north-east extremity, 
followed the coast for a distance of three miles, crossing its various 
indentations, or cutting through the projectiors of syenitic rock. 
This portion was level throughout, being about 12ft. above high- 
water mark, and in many places was defended by sea walls of 
massive granite blocks; but it consisted of a series of curves of 
small radius. Thence it diverged to the east, and passed up the 
valley of La Vina del Mar for five miles, with gradients never 
exceeding 1 in 100, and, after crossing the ravine of Paso Hondo, it 
reached the course of the Quilpué river, along which it ran for ten 
miles, the works comprising deep cuttings in rock, heavy embank- 
ments, and considerable wrought iron viaducts, the gradients in 
many places being as steep as 1 in 50, so that at the eighteenth mile 
the summit of Lebu, which was 510ft. above the Pacific Ocean, was 
attained. The line then descended for two and a-half miles at the 
rate of 1 in 65, and for one and a-half mile at 1 in 90, reaching the 
Limache river, which was spanned by three bridges, at the twenty- 
fourth mile. For the next three miles the line ascended again at the 
rate of 1 in 90, to surmount the second summit of San Pedro, 
the level of which was 384ft. above the sea. At this point the line 
passed through a spur of the Andes, by a tunnel 1,600ft. in length, 
two-thirds of which was through granite and trap-rock, containing 
much water, and the remainder consisted of decomposed rock and 
clay, so that it was considered necessary to arch the tunnel through- 
out. The completion of the tunnel having been delayed from a 
variety of causes, it was deemed advisable to form over the crest of 
the hill a provisional line, by which the traffic to Quillota was 
carried for four years, without the slightest accident. This line was 
worked by one of the ordinary passenger locomotives employed as a 
stationary engine, and by its means 250 passengers, and 10 tons of 
goods, were daily conveyed up inclines of 1 in 13 and 1 in 15 on 
either side, surmounting a height of 15vft. from the starting point. 
During the suspension of the tunnel works the timbering under the 
wet decomposed rock became decayed ; and, when attempts were 
subsequently made to excavate the material, it flowed into the 
tunnel as fast as it could be removed, until the surface of the ground, 
120ft. above, began to sink. The area of this settlement was 
osberved to be much larger than the orifice below. When the 
ground had sunk 10f. a large lattice timber framework was prepared 
to occupy this area, and upon this brushwood was spread. The ex- 
cavation below was then proceeded with, the frame rapidly disap- 
peared, and the sides of the cavity fell in as the frame descended. 
A second frame, similarly covered, was then inserted, after which 
the miners found they were gaining upon the slip, and eventually 
succeeded in getting the timbers properly erected. It was then 
discovered that the first frame had descended to the tunnel, and bad 
perfectly plugged up the aperture. 

Beyond the San Pedro tunnel the line descended to the river of 
the same name, and again ascended to Quillota (pop. 10,000). This 
town was thirty-four miles from Valparaiso, and was situated on the 
Aconcagua river—one of the principal in Chile, but not navigable in 
any part—up the valley of which the line was carried for twenty 
miles. It then diverged to the valley of Tabon, crossed the 
Vichiculen river, and at the fifty-seventh mile reached the station of 
Llaillay, where the Tabon incline commenced. The characteristics 
of this line, contrasted with other similar works, might be gathered 
from the following table:— 


























| Length [Shar : 
Name of Incline. |Opened. | ot } ng sanege ry 8 . 
| Incline. ise. ise. | Radius [Ver se. 
| Miles, | Feet. | Feet. 
Alleghany Mountains 1851 15 =|1,690 lin47 600 2,626 
Semmering .. .. ..| 1854 13} | 1,825 Lin 47 | 625 2,887 
BhoreGhaut .. ..{ 1862 | 15$ 1,831 lin 43 | 990 2,027 
Tabon .. .. « . | 1863 | 12 |1,860 1in46}) 604 | 2,640 


There was a maximum gradient of 1 in 44} for a distance of 
3} miles, and upon it occurred sixteen curves of 604({t., one of 633ft., 
and one of 702ft. radius, for an aggregate length of one 1} mile. 
The railway had been carried along the abrupt and rugged sides of 
the mountains, at an elevation of 300ft. above the valley, the rocks 





towering above to an altitude of nearly 1,000ft. The works com- 
prised two tunnels through porphyry, several heavy retained walls, 
a number of high embankments. and a succession of deep rock ex- 
cavations. At one point the line for one-half its width was in cut- 
ting 70ft. deep, while the remaining half was formed of embankment, 
the slope of which extended down the hill-side to about 250ft. below 
the rails, In the execution of this part of the line about three 
thousand men were employed for two years, the greater part being 
miners, and a large quantity of gunpowder was used. The Mequis 
Viaduct, the principal work of the kind upon the line, occurred on 
this incline, where the gradient was 1 in 46, and upon a curve of 
604ft. radius. Its greatest height was 126ft. and length 600ft. The 
piers constructed of cast iron columns, braced with wrought iron, 
resting upon masonry. The superstructure comprised four plate 
iron girders, each spanning openings of 100ft. and one tubular 
girder having a span of 148ft. The total weight of iron was about 
750 tons, and the cost of the viaduct erected had amounted to about 
£40,000, or £66 per lineal foot. The iron work was all obtained 
from England; Messrs. Kennard supplying the piers, aud the 
Canada works the tube and girders. Out of the total length of 
12 miles of the Tabon incline, 6;!; miles were curved; and upon all 
the curves of less than 1,000ft. radius, it had been deemed prudent 
to lay down a guard rail on th» inner side, The permanent way 
was formed of fish jointed T rails, 84 lb. to the yard, fastened to 
sleepers of two kinds of native timber. 

The descent towards Santiago was effected, for the first 834 miles, 
with an inclination of 1 in 80, to which succeeded a gradient of 1 in 
183, as far as the deep and tortuous ravine called San Ramon, along 
which the line was carried for 4 miles, with gradients of 1 in 55, 
1 in 60, 1 in 71, 1 in 75, and 1in 100. At the eighty-second mile 
the country became more open. The line then Tiltil, Pool- 

acio, Lampa, and crossed the Batuco Lake at the ninety-sixth mile, 

y means of an embankment, the slopes being protected by loose 
stone. Thence to Santiago 114 miles distant from = , the 
only works of importance were a cutting in basaltic rock at Renca, 
and a bridge over the Mapacho river at the entrance to the capital. 

American engineers appear to underrate the effect which curva- 
ture produced in retarding the passage of trains; while English 
authorities d‘ffered materially in their views upon the subject. As 
the author believes practical data were wanting, he had appended 
to the paper a list containing the lengths of every curve and 
straight line upon the Tabon incline, specifying the gradient in 
each case. Further he had made a few imperfect experiments, to 
ascertain the resistances due to sharp curves in combination with 
steep gradients, the result of which might be taken at all events 
as approximations to the truth. They tried with a dynamometer, 
similar to a spring balance in its form and arrangement, but 
of only sufficient power to allow of one loaded wagon, of a gross 
weight of 10 tons, being employed. According to these ex- 
periments, the particulars of which were given in detail, upon a 
straight line with a gradient of 1 in 50, the resistances were 55 lb. 
per ton of train, corresponding with those deduced by the ordi 
mode of calculation; while upon the same gradient combined 
with curves of 600ft. radius, the resistances were augmented to 
70 1b. per ton of train. By the formula of Latrobe, the resis- 
tance due to this curvature was only 5:09 lb. per-ton of train, Pro- 
fessor Rankine's gave 12:3f]b.per ton of load. These experiments 
appeared to show that, upon a curve of 1,000/ft. radius, the resistance 
was double that upon a straight line; and upon a curve of 600ft. 
radius, it was equal to the gravity on an inclined plane of 1 in 150. 
Approximately, the resistance due to the curvature might be found, 
either by dividing the number of pounds in a ton by 0-224 of the 
radius of the curve, or by multiplying the deflection angle of the 
curve by 1:75, to give the resistance in pounds per ton of train, 
It should be stated that the gauge of the line was 5ft. Gin., and 
that the proper super-elevation had been given to the outer rail on 
curves. 

The plant employed upon the line was upon the European system, 
the engines aud most of the rolling stock having been obtained 
from England, The engines at present in use, the dimensions of 
which were given, were of two classes, ordinary six-wheeled 
passenger and goods engines, four wheels being coupled; but 
special engines had been ordered for the Tabon incline. 

Mr. Mather, the locomotive superiutendent, had adapted the 
engines, at a trifling expense, to burn exclusively native coal, by 
which an economy in the cost and consumption of fuel of about 30 
per cent. had been effected. Observations as to the duty of the 
engines, on curves of 600ft. radii, showed that at a velocity of ten 
miles an hour, upon inclines of 1 in 44, ordinary passenger engines 
could convey a gross weight of train equal to double their own 
weight ; upon inclines of 1 in 55, similar engines would take up 
rather more than two and a half times their own weight ; and upon 
a gradient of 1 in 50, a goods engine had drawn up four times its 
own weight. The application of a jet of hot water upon the flanges 
of the leading wheels of the engines had so facilitated their passage 
round sharp curves, that bogie trucks were unnecessary, provided 
sufficient a was allowed to the trailing wheels; while the resist- 
ance was diminished, and the tires were not so rapidly destroyed. 
Similarly, the application of moisture to the rails from the tender, 
in passing round abrupt curves upon steep gradients, the rails for 
the engine remaining dry, sensibly reduced the resistance due to 
curvature; and by the same means the break plocks in descending 
inclines could be prevented from igniting. 

The communication was accompanied by a series of pam hic 
views, showing some of the more important works, and by complete 
plans aud sections of the entire line, the cost of which had amounted 


| to about £2,000 per mile, inclusive of rolling stock. 





April 26, 1864. 
J. R. McCuzan, Esg., President, in the Chair. 

Tne first paper read was “On the Structure of Locomotive 
Engines for Ascending Steep Inclines, especially when in conjunc- 
tion with Sharp Curves on Railways,” by Mr. J. Cross. 

After alluding to the torsion on the axles of ordinary locomotives 
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when traversing curves, to the rapid destruction of tyres and rails, 
and to the diminution of haulage power owing to the wheels becom- 
ing rail-bound, the author proceeded to describe in detail an engine 
fitted with Mr. W. Bridges Adams’ radial axle-boxes and spring 
tyres, which had been built for use on the St. Helens’ line. This 
engine was on eight wheels, with a rigid wheel base of Sft. 
only, being the distance between the centres of the coupled wheels, 
while the actual wheel base was 22ft. The redial axle-boxes 
were only a little larger than ordinary engine axle-boxes; but 
instead of being square to the framing, they were struck with 
a radius having its centre in the centre of the adjoining axle, 
giving, in this case, a radius of 7ft., which the axle-box guide 
blocks were curved to fit. The boxes were allowed to play laterally 
4hin. on each side, and the spring pin, instead of being fixed on 
the top of the box, was fitted with a small slide or roller, s0 as 
to allow the box to traverse freely from side to side, under it. 
Each axle-box weighed 3} cwt., and the only additional parts were 
the spring pin rollers. While the engine was moving at high 
speeds, the boxes had an incessant lateral vibration. By the use of 
spring tyres an additional lateral motion was also possible, and 
such tyres gave a better grip on the rail, as by slightly flattening 
under the weight of the engine they presented more surface for 
friction. This engine was constructed to traverse curves of 200ft. 
radius, but had gone round one of 132ft. radius, and was then free 
from all jerking motion; was perfectly steady at 60 miles an hour 
on straight lines without a train attached ; had taken seven carriages, 
with a load weighing 72 tons, up a gradient of 1 in 36, combined 
with a curve of 440ft. radius ; and had been on regular duty on the 
St. Helens’ line since November, 1863. 

The second paper read was “On the Impedimental Friction be- 
tween Wheel 'yres and |.ails, with Plans for Improvement,” by 
Mr. W. Bridges Adams. 

The author thought th t the chief source of destruction in rolling 
stock and permanent wa apart from disproportionate weight, arose 
from the blows and friction between the wheel tyres and the rails— 
that was, jumping and s! ding. This conclusion was verified by the 
contrary results practica y obtained on the main line of the North 
London Railway at Bov. He considered that the best mode of 
preventing the blow wis to provide for elastic resilience imme- 
diately over the tyre beneath the wheel, avd immediately under the 
rail, taking care that the rail joints were elastically supported 
by fishes of sufficient depth; a continuous elasticity which could 
only be obtained by discontinous supports, as with the double- 
headed rail on an elastic base—the flat-footed and bridge rails with 
continuous supports not being adapted for it; and that the rail 
thus elastically supported should be in_ itself as rigid as _pos- 
sible. On the North London line this desirable result had been 
obtained by laying down longitudinal timbers on the ordinary 
cross sleepers, and spacing the rail supports not on the cross 
sleepers but between them; the cross sleepers being packed, and 
the longitudinals unpacked, so as to yield elastic action. In a 
lapse of nearly two years and a half the ordinary iron rails laid 
on this system were undamaged, and the cross sleepers firm and 
unmoved, in marked contrast to the rails laid in the ordinary rigid 
way. He argued that the sliding or frictional movement of the 
tyrcs on the rails could only be completely guarded against by 
permitting each wheel to revolve separately, or by permitting the 
tyres to slip on the wheels, and at the same time providing for end 
play of the axles between the rails in such a mode that the rails 
might govern the flanges and keep the several axles at right angles 
to the rails, whether on straight lines or on curves. This had 
been accomplished by applying a hoop spring of tempered steel 
between the wheel and tyre, enabling tue tyre to slip round on the 
wheel, or the wheel to slip within the tyre, and the tyre slightly to 
flatten in the case of driving wheels, and to rock laterally to fit an 
unequal surface of rail. These results had been practically verified 
on the North London and the St. Helen’s lines, where Stafford- 
shire tyres, under elastic use, had far exceeded in durability Krupp’s 
best steel. in conclusion, he remarked that the sleepers, or founda- 
tions of the permanent way, could not be too firmly or too rigidly 
bedded ; and that iron or stone blocks, as in the original system, 
chemically durable, might be advantageously substituted for timber, 
if elastic resilience were provided. The results of the cross | 
sleepers, firmly packed under the elastic superstructure, where the | 
wheel pressure was distributed over two sleepors, instead of rest- 
ing on one, demonstrated the advantage of a perfectly solid 
foundation. 





MANCHESTER BOILER ASSOCIATION. 

Tux last ordinary monthly meeting of the executive committee of 
this association was held at the offiees, 41, Corporation street, Man- 
chester, on Tuesday, April 26th, 1864, Henry R. Greg, Esq, in the 
chair, when Mr. L, E. Fletcher, chief engineer, presented his report, 
of which the following is an abstract :— 

During the last month 199 engines bave been examined, and 313 
boilers, eight of the latter being examined specially, and one of them | 
tested with hydraulic pressure. Of the boiler examinations, 253 
have been external, nine internal, and fifty-one thorough. In the 
boilers examined 140 defects have been discovered, seven of them 
being dangerous, Details of these will be found in the following 
tabular statement :— | 


TABULAR STATEMENT OF Derects, OMISSIONS, ETC., MET WITH IN THE | 
BoiLerRs EXAMINED FROM MAR, 26 TO APRIL 22, 1864, LNCLUSIVE. | 

















_ | 
Jumbe rases met wi | 
Descarrnon, Number of cases met witb, 
Dangerous. | Ordinary.| Total. | 
Defects in Boiler. 
Furnaces out of shape... .. o-oo es} = 1 1 | 
DONNER 1c 0G (06 6é we 8 es (68 4 9 13 
Blistered plates “a - + = 8 | 2 2 
Corrosion—Internal 56.-e. ee oe | 5 6 
a External on ee se 1 | 9 lv 
Grooving—Internal eS | = | 4 4 | 
oa External . oo «0 we 1 h 6 
| ‘ 2 ee ae 
Total number of defects in boiler] 6 35 $1 
| 
Defective Fittings. 
Feed apparatus out of order ee 6s « am 1 1 
Water gauges ‘ ee ee ae i 6 | 
Blow-outapparatus = ,, ie eee i | 9 | i) 
Fusible plugs 2 aan * oe pee 1 | 1 
Safety vaives ” oe ee 6s | 2 | 2 
Pressure gauges ” 1 0k we eo | 13 | 13 
Total number of defective fittings - 32 | 32 
Omissions, | | 
Beilers without glass water gauges ... 7 7 
os pressure gauges... ..  o. i | 7 7 
si blow-out apparatus... ow 24 a4 
pr feed back pressure valves 25 25 
Total number of omissions ae 63 a 63 
Cases of over pressure ee i 0 2 | 2 
Cases of deficiency of water.. .. 1 Ec A ow 
Gross total .. 7 133 


140 

; = ; sc 
Of some of these defects a few further particulars may be given, 

not that there is anything very novel about them, but because it is 

just those practical defects that are of common occurrence, which it 

1s importaut--and the more so on account of their very frequency 

—to note and avoid, It is thought, therefore, that a statement 


of the defects constantly met with in the boilers inspected will be of 
service, Not to the steam user only, but also to the boiler setter and 
maker. 

Frac'ure.—The four dangerous cases given in the tableall occurred 
at the seams of rivets, at the bottom of externaliy-tired boilers, as 
well as six of those in the other column, which were serious, though 
not actually dangerous. 


; however, another of those constantly recurring instances of the 


| above, should have them remedied at once. 


| ever, was recorded in the tabular statement for the month, in which 
| it ranked as No. 4. 
| drawn up by the two engineers officially appointed to examine the 

boiler and investigate the cause of 


| The shell was 26ft. in length, and 6ft in diameter, while the oval 


In three of these cavzs the injury manifested itself in leakage, and 
in cracks at the rivet holes, some of them extending for as much as 
12in. into the plate. In the fourth instance, one of the plates over 
the fire, rent completely through from one end to the other at a 
transverse line of rivet holes, the rent gaping open about three- 
fourths of an inch. In this instance the boiler was nearly new, 
having only been laid down about six months, and had not been 
severely pressed during that time; while the character of the 
workmanship was good. The feed-waier, however, was introduced 
at the furnace end of the boiler, and too near to the plates over the 
fire; while it was of a sedimentary character, and though it did not 
form a tenacious scale, deposited a good deal of powder, which was 
80 fine as to be almost impalpable; in addition to which, the boiler 
was not fitted with any blow-out apparatus. It is to these causes 
that the failure is attributed, although, it should be added, that the 
feed was heated, before its introduction to the boiler, by the exhaust 
steam from the engine. 

From the fact of the boiler being new, the workmanshp good, the 
service not very severe, and the feed water heated, it might have 
been supposed that if any externally-fired boiler could escape frac- 
ture, that this one would have done s0, and its failure affords another 
illustration of the necessity, so frequently pointed out in previous 
reports, of introducing the feed to these externally-fired boilers, by 
means of a horizontal perforated pipe at a distance from the fur-~ 
nace, and also of adopting an efficient blow-out apparatus for the 
prevention of deposit. There is little question that these precau- 
tions would have prevented the injury in the present iustance. 

Corrosion: External.—A boiler lately put under the charge of the 
association was found on the first “thorough” examination to be so 
eaten away at the bottom over the mid-feather wall, on which it was 
set, that a considerable portion of the plates were reduced to half of 
their original thickness; fortunately the diameter of the boiler was 
small, so that there was a considerable margin of strength. It is, 


danger of setting boilers on mid- feathers. 

Grooving: External.—The instance referred to in the table above 
as dangerous, occurred to a multitubular boiler, and at the transverse 
seams at the bottom, the plates being so seriously reduced in thick- 
ness that the inspector made two or three holes through them at 
the time of his examination. It should be stated that this boiler had 
external brick flues, which had been supplemented since it was 
originally laid down. Instances of external grooving similar to the 
above are of very frequent occurrence in multitubular boilers, owing 
to the straining of the seams of rivets at the bottom, which is induced 
by the various temperatures of different parts in consequence of the 
imperfect circulation of the water, while it may be added that three 
other cases have been met with during the past month which, though 
not at present actually dangerous, were still serious, and the corro- 
sion steadily progressing. 

Defective Pressure Gauges.—One case has been met with in 
which, when the gauge stood at 28 1b., the actual pressure by the 
inspector's indicator was found to be 40 lb. In a second, quite dis- 
tinct from the previous, the gauge stood at 291b., and the indicator 
at 40 lb.; while, in a third instance, in a series of seven boilers con- 
nected together, when the indicator stood at 49 1b., the gauge showed 
a pressure of 38} 1b. in one case, 39 lb. in another, 39} Ib. in a third, 
40 1b. in a fourth, 481b. in a fifth, and 491b. in two others. The 
gauges were of the dial class in every instance. These facts will 
show the importance of the members having their boilers provided 
with taps to fit the inspector's indicator, so that the accuracy of the 
gauges may be tested at every visit, and the exact pressure of the 
steam ascertained, 

Cases of Over-Pressure.— Two Butterley boilers, put under the 
charge of the association during the last month, were found to 
have been worked with steam at as high a pressure as 4) Ib., 
although they were 8ft. in diameter, made of plates three-eighths of 
an inch in thickness, and 15 years old. 

Cases of Deficiency of Water.—The one in question occurred 
during the night time to an internally-fired boiler, which was one of 
aseries connected together, and under the charge of the watchman, 
who, though firing-up to raise steam so as to be ready for starting by 
six o'clock, appears to have been perfectly oblivious to the fact of there 
being no water in the gauge glass. The two fusible plugs, however, 
with which the boiler was fitted, both acted, and thus saved the fur- 
nace crowns from injury. 

The water had been lost in the following way:—All the steam 
junction valves were screwed down, and the pressure of steam in 
the boiler in question happened to be higher than that in the adjoin- 
ing one, and thus the water had been driven from one into the other. 
This would not have been possible, even in spite of the inequality 
of steam pressure, had the feed back-pressure valves been rightly 
coustructed. But the valve and the spindle were not detached, but 
linked together by a collar at the end of the latter, so that, although 
the valve was self-acting within a certain range, one turn of the 
screw beyond that point held it off from the face, and rendered it 
no longer a self-acting feed back-pressure valve; and hence the loss 
of water just referred to. 

The danger of such a mode of construction will at once be seen, 
and the importance of having the valve and spindle entirely distinct 
oue from the other, and not linked together in any way. It is re- 
commended that all those members whose valves are of similar con- 
struction to the one which permitted the loss of water referred to 


EXrosions, 
An explosion took place on the 2nd of February last, of which the 
particulars could not be obtained at the time. Its occurrence, how- 


Tam now favoured with a copy of the report 


explosion, the report being 
accompanied with adrawing showing the construction of the boiler, 
as well as the position and character of the rents. From these sources 
of information the following particulars have been taken :— 

It appears that the boiler was of Cornish construction, and inter- 
nally-tired, having one furnace tube, which was of oval shape. 


flue was 3ft. lUin, in width, and 3ft. 4im. in height. The 

oval shape of this flue necessarily made it very weak, more 
| especially so, since the major axis was horizontal, and the 
crown, consequently, flat. Were internal furnace tubes sub- 
jected to statical pressure only, it would be immaterial whether 
the major axis, in those of oval shape, were horizontal or ver- 
tical ; but, in consequence of the columnar action, which is induced 
by the expansion of the plates by the action of the fire, and which 
especially effects the upper part of the tubes, the conditions become 
altogether aliered, and those tubes that have flattened crowns are 
particularly liable to collapse. On account of its oval shape, this 
tube had been stayed with cast iron flanged pipes placed within it, 
which acted as pillars or struts in resisting the external pressure. 
These pipes were spaced at irregular distances, set vertically and 
fixed from the inside of the tube. 

The boiler is reported to have been fitted with a Bourdon steam- 
pressure gauge, also suitable water gauges, and an adequate safety 
valve, loaded to 22 Ib. on the square inch. 

The flue collapsed at about the middle of its length, and rent at 
the crown through one of the transverse seams of rivets, the plates 
being forced down till they touched the bottom of the flue; while, in 
addition, the upper half of the furnace mouth angle iron had rent 
from the front plate. Also two of the cast iron pillars had been 
dislodged, one of them being found after the explosion lying within 
the flue near the rupture, and the other a few yards in front of tbe 
boiler, a piece being burnt off the end of it, while the pillar was 
evidently too short for the purpose for which it had been intended. 

‘The preceding statement of facts will leave no room to doubt that 
the cause of the explosion was simply the insufficiency of the boiler, 
especially when it it added that old cracks, about Sft. long, were 
found running along the sides of the flue, and which had been 


dition neglected in the second, and hence the explosion, which com- 
petent inspection could not have failed to prevent. 

For the past month I have to report one explosion, by which one 
man was killed and three others injured. It occurred at a consider. 
able distance from Manchester, and consequently has not been per- 
sonally investigated ; but application has been made to the engineer 
who was appointed to make an official examination, and it is hoped 
that full particulars will very shortly be received. The boiler in 
question, which was of marine construction, was not under the in- 
spection of this association. 


TABULAR STATEMENT OF EXPLOSIONS FROM MARCH 6TH, 1864 
TO APRIL 22Nv, 1864, INCLUSIVE, : 











Progres- | j 
sive No.| Date. |General Description of Boiler.| eg Persons Total 
for 1864. illed. | injured. : 
= 
9 Mar. 26, Marine. | 7 
3 4 


Internally fired 1 


GUN-COTTON. 

Tue relative advantages of gun cotton and gunpowder have now 
been so thoroughly ascertained, that a factory is established in this 
country for developing the improvements of Baron Lenk, who igs 
universally admitted to be the most successful manipulator with th 
new material. The well-known firm of Messrs, Thomas Prentice 
and Co., of Stowmarket, formerly opened their gun-cotton works 
in January last, and since that time they have been manufacturing 
the article in forms suited to every variety of purpose for which 
gunpowder has bitherto been employed. More than a quarter of 
a century has elapsed since the discovery was made of the high 
combustibility of vegetable fibre steeped in nitric acid, which led to 
the subsequent improvements of gun-cotton, and it is nearly twenty 
years since pyroxlin, as it was then called, was actually produced 
by Schénbein, yet it is only since the introduction of Baron Lenk’s 
improvement that any real advantage could be claimed for gun- 
cotton which was not possessed in a greater degree by gunpowder. 
According to this process cotton yarn twisted into strands is Steeped 
and left for 48 hours in a bath containing sulphuric and nitric acids; 
it is then exposed during several weeks in a stream of water, and 
dried, and finally silicated, in order to render it slower of 
combustion. ‘I'he distinguished chemists who report upon Baron 
Lenk’s gun-cotton argue that, in consequence of the difference 
of detail in the processes of the experimenters upon the subject, 
but little value can be attached to the past experience of gun- 
cotton. The variations in detail may be stated to be variations 
as to strength cf acids, temperature, duration of chemical 
action, removal of free acid, and conditions of mixing. When we 
consider the little which has been done in this country on the sub- 
ject, it is consolatory to know that the French Commission, after six 
years’ labour, failed to arrive at any definite result; and, according 
to the Austrian report, neglected not only to ascertain the true com- 
pesition of gun-cotton, but also whether the substance upon which 
it experimented was the same, in a chemical point of view, all 
through the series. It is certainly fair to insist upon the fact that 
the method of preparation in the French experiments is very 
different to that employed by the Austrian Commission. In the 
analysis of the Lenk gun-cotton by the Austrian Imperial Engineers’ 
Committee, in 1861, it is shown that it is almost entirely composed 
of trinitro cellulose,and Messrs. Prentice and Co are enabled to show 
advantages for the Austrian cotton which place it far in advance of 
gunpowder. 

Leaving the consideration of the utility of gun-cotton for the pur- 
poses of warfare, we shall at once point out its claims for mining 
and civil engineering, in which our readers are more immediately 
interested. Baron Lenk’s gun-cotton has the peculiarity of being 
entirely free from the danger of spontaneous combustion, and it is 
constant and unalterable in its nature; for these reasons it secures 
that degree of safety and certainty which, at the time of the original 
invention, the gun-cotton of Schénbein did not possess. Time, 
damp, and exposure do not alter its qualities, and it has been pre- 
served for ten years without injury or decay. It is mentioned, 
moreover, that owing to its exerting twice the explosive force of 
gunpowder, a smaller number of holes will be necessary to produce 
the same result, whilst it has the further advantage, owing to the 
absence of smoke after the explosion, that there is no delay, as at 
present, to wait for the smoke to go off, so that the work can pro- 
ceed with much more rapidity. The samo effect is produced with 
1 Ib. of gun-cotton as 6 |b. to 8lb. of blasting guapowder, and as the 
former can be so disposed as to bring down the burden in small 
pieces, removal is greatly facilitated. The peculiar local action of 
gun-cotton, to which the effects of gunpowder show no analogy, 
enables the engineer to destroy and remove stones and rocks under 
water without the preliminary delay and expense of boring chambers 
for the charge. Mining charges are supplied in the rope form, 
according to the diameter of bore required, and guu-cotton match- 
line will be supplied with it. Instructions as to the method of 
using it in mines will also be supplied. The great advantages of 
gun-cotton make its use in practice very much cheaper than its 
comparative price would appear to show ; in blasting rocks, for 
example, the rapidity and quantity of the work done with a given 
expense of wages, Xc., is largely in favour of gun-cotton. As to the 
superior safety of gun-cotton two opinions cannot exist. It is 
inexplosive when wetted, yet only requires to be dried in the open 
air to become as good as ever.—Mininy Journal. 








Tue Loypon Fire Bricape.—The Metropolitan Board of Works 
have accepted the substance of Sir George Grey’s propvsition to take 
the London Fire Engine Establishment off the hands of the insurance 
companies, they paying 3U per cent. of the whole cost of maintenance. 

Tue Frencu lron Trape.— With respect to the French iron 
trade, it may be noted that transactions at St. Dizier are still limited 
to the suppiy of daily current requirements. ‘l'o this remark must 
be added, however, the fact that the orders which are received, 
although individually of comparatively little importance, maiutain, as 
a whole, full activity at all the works. From the West of France 
there is not so much eagerness displayed to effect purchases a3 was 
anticipated, and there are probably still stocks of foreign iron on 
hand in the warehouses of this district. The South of France has 
forwarded, however, tolerably extensive orders to St. Dizier. From 
Paris and the neighbourhood fewer orders than are usually remarked 
at this period of the year have been received. There is no change 
in pig at St. Dizier, refining being maintained by continuation at 
£4 16s. per ton. Merchants’ irons, from wood-made pig, first class, 
in warehouse at the works are quoted at £9 to £9 4s. per ton, 
with a scale of 4s. to %s. per ton per class ; sheets, first class, 
£9 16s. to £10 per ton, with a scale of 12s, 6d. to 16s. per ton per 
class; special irons, first class, £9 to £9 4s. per ton, with a scale 0 
4s. to 8s. per ton per class; merchants’ bars, £10 4s, to £10 12s. per 
ton and ordinary axles, £11 to £11 4s. perton. ‘The demand for 
iron is not maintained with sufficient force in the Moselle district to 
bring about the rise which was recently considered probable; 
prices, however, are very firm in warehouse at the works, aud at 
£8 8s. per ton free at Paris. There is less demand for special irous 
ir. this group, and they are placed with some difficulty on the Paris 
market, in consequence of the competition which prevails among 
producers. When M. Léon Talbot died recently, a committee 0 
torge-masters, which had been formed in France, was dissolved ; 
but it has now been re-constituted under the presidency of 
Schneider, of the Creuzot Works, who has suggested that the com- 
mittee should study all questions connected with metallurgy as we 
in France as abroad, especially with reference to the employment 
of iron—consider the relations of metallurgical industry with the 
Government—arrange for the collection and periodical publication 
of the prices of the products of metallurgical industry abroad—seek 
for new outlets—indicate quarterly the sale conditions prevailing 





patched with plates barely one-quarter of an inch in thickness. The 
boiler was evidently mal-constructed in the first place, and its con- 








France, &c.—Colliery Guurdian, 
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PLUMBAGO CRUCIBLES. 


Mr. J. C. BrovGu has recently written the following 
account of “A Visit to the Works of the Patent Plumbago 
Crucible Company.” 

Crucibles have been in use for melting and refining metals from 
that distant point of time when man exchanged his stone hatchet 
and bone chisel for implements of bronze. ‘I'he earliest melting 
pots were doubtless made of the plastic and infusible substance, 
clay, and there is no reason to suppose that they differed essentially 
from the earthen crucibles now commonly used in our foundries. 

As an instrument of scientific research the crucible has beld an 
important position for at least a thousand years. It was constantly 
used by the first alchemists, and may, indeed, be truly styled the 
cradle of experimental chemistry.* 

At the preseut time crucibles, of one form or another, are exten- 
sively employed by the refiner of gold and silver, the brassfounder, 
the melters of copper, zinc, and malleable iron, the manufacturer of 
cast steel, the assayer, and the practical chemist. They are made 
in many different shapes and sizes, and of many materials accord- 
ing to the purposes for which they are intended. For certain 
chemical experiments requiring high temperature, vessels of 
porcelain, and lime are adopted ; but for ordinary 
metallurgical operations “ clay crucibles ” and “ plumbago crucibles” 
are exc ely employed. We have now to confine our remarks to 
these two important classes of crucibles, 

On examining a clay or plumbago crucible we find nothing to 
our surprise. It seems to be merely a rough specimen of 
y that might be easily imitated. Yet, the successful makers 
bles are so few that they might almost be counted on the 
of two hands. When we take into consideration the qualities 
iich are required in a crucible to enable it to pass victoriously 
through the ordeal by fire, the paucity of good makers becomes in- 
telligible. The crucible should resist a high temperature without 
fusing or softening in a sensible degree ; it should not be liable to 
break or crumble when grasped with the tongs; and it ought to be 
but little affected Ly the chemical action of the ashes of the fuel. 
Again, it may be required to withstand the corrosion and permea- 
tion of such matters as melted oxide of lead. In some cases 
crucibles should resist very sudden and great alternations of tem- 


platinum, 




















| men who are occupied in sorting the pieces of graphite into different 


perature so that they may be plunged while cold into a furnace | 


nearly white hot without cracking. In other cases, they are 
merely required to resist a high temperature after having been 
gradually heated. Some crucibles.are specially remarkable for oue 
quality and others for another, so that in selecting them the condi- 
tions to which they will be exposed must be kept in view. The 
crucibles which present the finest combination of good qualities are 
those from which the Patent Plumbago Crucible Company takes its 
name. ‘They support, even when of the largest size, the greatest 
and most sudden alternations of temperature without cracking; 
they can be used repeatedly, and their inner surface can be made so 
smooth that there is no fear of the particles of metal hanging about 
their sid's. Their first cest is necessarily high, as plumbayo is an 
expensive raw material; but the fact that they may be used for a 
great number of meltings makes them in reality cheaper than the 
ordinary clay pots. As fire-clay contracts considerably when 
exposed to a high temperature it cannot be used alone for large 
crucibles. The so-called “clay crucibles” are made of a mixture of 
the plastic clay and some other substance, such as highly-burnt 
fire-clay, silica, or coke, which counteracts in a measure the evil due 
to contraction, and so lessens the tendency of the vessels to crack. 
The large Stourbridge clay crucibles so extensively employed by 
the brassfounders ot Birmingham contain both burnt clay and 
coke. The Cornish and Hessian crucibles are made of peculiar 
kinds of clay in admixture with sand, The great superiority of 
the Plumbago crucibles over these can be easily accounted for by 
the fact that graphite or plumbago is the most infusible of all sub- 
stances known, and at the same time a material that can be 
thoroughly incorporated with the clay without impairing its 
plasticity. 

The works of the Patent Plumbago Crucible Company cover a 
large space of ground at Battersea, and have a good river frontage. 
As we proceed along the lane which leads from near Battersea 
bridge we find that the ground gets blacker and blacker, and before 
we reach the thresbold of the office we notice the familiar blacklead 
polish beneath our fect. Passing a regiment of clerks we enter the 
private office of the manager of the works, where we put on a very 
large coat and a very old hat, which are kept for the use of clean 
visitors. There are many things in this little office which attract 
our attention. The walls are covered with testimonials from British 
and foreign mints, respecting the excellence of the company’s 
manufactures, with here and there a prize medal. The Inter- 
national Exhibition of 1862 is recalled, not merely by the prize 
medals awarded to the company for crucibles and blackleads, but 
also by the splendid collection of samples of plumbago, which 
formed such a striking feature in Class I. In this collection every 
quality of plumbago is represented by specimens from all the most 
celebrated mines, particularly those of Ceylon, Germany, Spain, 
Siberia, Canada, Finland, and Borrowdale, We learn from the 
manager that some of the samples would not be adapted for the 
mauutactures of the company. The Siberian plumbago, for instance, 
contains tuo much iron, and although this could be entirely removed 
by the company’s patented process for purifying plumbago, it is 
found cheaper to work with the Ceylon plumbago, which coutains 
but little iron. 

Before we leave this snug office for the busy factory we will jot 
down a few notes on plumbago, or, to use its more correct name, 
graphite. The old mineralogists, misled by its remarkable metallic 
lustre, placed graphite among the metals; and, at the present time, 
there are doubtless many persons who accept “ blacklead” as an 
appropriate name for this substance. In most dictionaries graphite 
is defined as “carburet of iron,” in accordance with the opinion for- 
merly held by most chemists that it was a compound of carbon aud 
iron. 
iron is generally present in graphite, it must not be regarded as an 
essential constituent, any more than the silica or alumina which 
usually accompenies it. ‘The iron, silica, and alumina, when pre- 
sent, are simply in a state of mixture, and uot chemically combined, 
Graphite is one of the forms of carbon, that Protean element which 
also occurs vative, as the sparkling diamond and the black and lus- 
trous anthracite, and which also appears in the familiar shapes of 
charcoal, coke, and lampblack. According to Dr. Wood's analysis 
of a sample of the graphite used at these works, it contained 
upwards of 98 per cent. of pure carbon, the remainder being silica, 
With mere traces of iron and alumina. Few samples have been 
found to contain less than 95 per cent. The variform character of 
carbon is exhibited by graphite itself, for it is sometimes crystalline 
and sometimes amorphous. The crystallised or foliated graphite is 
found occasionally in six-sided tabular crystals, but commonly in 
foliated or grauular masses. It is chiefly obtained from Ceylon, 
Where it is found imbedded in quartz. It is also found near More- 
ton Bay, in Australia; in the States of New York and Massachu- 
Setts, and in Siberia. The amorphous graphite is that variety to 
Which the terms “plumbago” and “blacklead” are ordinarily 
applied. It is much softer than the crystalline graphite, and makes 
a blacker streak on paper. Formerly it was obtained almost 
exclusively from Borrowdale, in Cumberland, but the mine there 
18 nearly exhausted, and, we believe, is no longer worked. The 
bulk of that used at present comes from Germany, principally from 
Griesbach, near Passau. Both varieties are used in the manufactures 
of the company ; the crystalline for crucibles, and the amorphous for 
Polishing powders. 

The consumption of Ceylon graphite at the Battersea works has 
had an extraordinary effect upon the price of the article, When 
the company commenced business it cost about £10 per ton ; but 
now it cannot be bought at double that price. In Ceylon we hear 





: The word ** crucibie,” from the Latin cruz—crucis, recalls the alchemi- 
cal practice of marking the vessel with the protective sign of the Cross. 





This definition is now known to be incorrect, for although | 


| The absurd practice of giving plumbago crucibles a factitious polish 
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that applications to dig graphite are daily on the increase, notwith- | 
standing the rate of 14s. per ton, which has to be paid as royalty at | 
the Colombo Custcherry. The following figures, giving the amount 
of revenue collected at Colombo and Gaile, on account of royalty in 
1862 and 1863, clearly show the extraordinary increase in the de- 
mand for Ceylon graphite :— 


1862. 1863. Increase. 
“a @ s. d. 2e84d4 
Western Province .. .. 472 4 4 «. 127210 2 .. 800 510 
Southern Province .. .- 112 2 8 a 428 «ow TS D 


The total quantity of graphite exported from Ceylon in 1862 was 
40,895 ewt., of which no less than 34,730 ewt. was shipped to Great 
Britain. The Customs’ returus for last year have not reached us. 
We do not wish it to be understood that the Patent Plumbago Cru- 
cible Company use up all the Ceylon graphite brought to the United 
Kingdom, but it is well known that they are the principal con- 
sumers. We must now take our leave of chemistry and statistics, 
and see what there is to be seen at the Black Potteries, 

Ve commence our tour of inspection at the Receiving Stores, 
where we are shown the stock of raw material, which comprises, at 
present, about 2,000 casks of graphite, each one holding from 4 
to 5ewt. The heads of a couple ot casks are broken open, in order 
that we may compare the hard iron-grey fragments of the Ceylon 
graphite with the black, dull, friable lumps of the German variety. 
A piece of the latter, pressed between the finger and thumb, feels 
pleasantly soft, and flattens readily into a lustrous cake. From the 
stores we pass to the engine-house, to take a peep at the prime mover 
of the machinery employed on the factory. One horizontal engine, 
of 25-horse power, serves to do all the work that does not require 
skilled hands. 

The grinding room contains several mills of different construction 
for grinding and mixing the materials of which the crucibles are 
formed. In one corner we see two huge stones chasing one another 
round a shaft, and pitilessly crushing the hard lumps of dried clay 
that are thrown in their path. Here we see a powerful mill for 
grinding the graphite; and here again, an ordinary pug-mill for 
incorporating the graphite with the clays. The noise made by these 
machines is almost unbearable, bnt it is not the only noise we have 
to put up with. A brisk rattle is maintained by a number of work- 





sizes and qualities by the aid of metallic sieves. When the graphite 
is reduced to powder, it is conveyed to the upper floor by an endless 
band-lift, and sifted by a contrivance similar to an ordinary flour- 
dressing machine. One of these machines is provided with a silk- 
gauze drum of remarkable fineness, and is reserved for the prepara- 
tion of plumbago for anti-friction purposes, 

Following the graphite to the upper floor, we enter the mixing 
room, where the most important operation in the crucible manufac- 
ture is performed. A number of large bins, each containing a 
distinct variety of clay in powder or a certain quality of plumbago, 
are ranged round theroom. Upon the proportions of these several 
ingredients taken to form the mixture or “ metal,” as it is technically 
termed, the quality of the crucibles depends. The actual propor- 
tions of Stourbridge and other clays used are of course kept secret. 
The ground graphite having been mixed with the clays, the whole 
is wetted with a sufficient quantity of water and allowed to soak for 
some time. Having been “pugged” in the mills the tempered 
“metal” is formed into blocks and then placed in a store-room, 
where it is allowed to remain for several weeks. 

We now enter the potter’s room, where the crucibles are fashioned. 
This room might be a part of any large pottery were it not for the 
funereal hue of everything around. On each side are ranged the 
lathes or wheels, all driven by steam power, but resembling in 
other respects the potter's wheel of the earliest ages. Let us 
watch the growth of one large crucible. The “thrower” takes the 
necessary quantity of metal” and submits it to the operation of 
“ wedging,” which consists in tearing or cutting it into two pieces 
and striking them together again with great force. This he repeats 
uutil the metal becomes perfectly tractable, He then dashes the 
mass upon the revolving disc of his lathe and presses it with his 
wet hands till it assumes an irregular conical form. He then makes 
it take a variety of forms with the object of getting rid of all air 
bubbles. It is impossible to follow the mass through its numerous 
changes, but suddenly, when we least expect it, it takes the shape of 
the crucible. This shape is very rude at first, but under the skilful 
hands of the thrower it soon becomes beautifully symmetrical. A 
wire guide is fixed at a certain height above, and ata certain dis- 
tance from, the revolving mass, and to this the thrower gradually 
brings the edge of the crucible. With this simple guide he can 
make a dozen pots resembling each other so perfectly in shape and 
size, that the most experienced eye can hardly detect any variation 
in them. The skittle pots are made in precisely the same way, but 
are contracted at the mouth after the inside has been properly shaped. 
Many of the fire-resisting goods manufactured by the company are 
shaped by moulds, or by the aid of modelling tools. One of these 
miscellaneous articles which we see in course of construction is a 
large bath, five feet long by a foot and a half wide, intended to hold 
molten zinc. This we are told is for a French order. 

We now follow the pots to the drying-room. Through the 
centre of this room the upper part of one of the kilns passes, and 
the heat which would otberwise be wasted is thus applied toa 
useful purpose. Here we find regiments of pots undergoing the 
drying process. Many of them have the graceful form of the once- 
celebrated Picardy pots, and are intended for the French mints. 
4 hough unbaked each article that has remained sufficiently long in 
the room gives a clear metallic ring when struck, , 

The kilns are large conical chambers like those of ordinary 
potteries. ‘The goods to be “fired” are packed in cylindrical cases 
of fire-clay called “ seggars,” and these are piled one above the 
other in the kiln like the basaltic columns of Staffa, and are luted 
closely together. These seggars protect the goods from the action 
of the air, which at a high temperature would have the effect of 
whitening their external surfaces, and so rendering them unsightly. 
We have the good fortune to be present as the workmen are en- 
gaged in emptying a kiln, We see that the crucibles come from 
their fire-clay cases exactly as they are sent out from the works. 








and smoothness generally followed by Continental makers is not 
adopted by the company. 

From the kiln the goods are conveyed to the store-room, or to the 
packing-room if they have to be shipped at once. The goods are 
nearly always packed in old sugar hogsheads, which are strong, 
large, cheap, and plentiful. Turning out on to the wharf we see 
thirty of these hogsheads packed ready to be shipped for Vienna; 
and, lying alongside, 150 cases containing crucibles for the Italian 
Government. ‘These orders, not by any means unusual in magni- 
tude, will enable our readers to form an idea of the scale upon 
which the operations of the company are conducted. 

We now cross the yard to the workshops of the clay department, 
where various descriptions of crucibles are manufactured. ‘The 
larger sizes, as in the case of plumbago crucibles, are made at the 
potter’s wheel, but the smaller, in which the company can success- 
tully compete with the best French makers, are fashioned by beating 
the clay upon box-wood mandrils. The so-called “ white-fluxing 
pots” are really beautiful specimens of earthenware, and are 
acknowledged by the best authorities on metallurgy to be very 
refractory, and to withstand the action of fluxes in a most remark- 
able manner. Every pot is made by gauge, and each moulder is 
conscquently provided with a great number of pattern ribs cut from 
boxwood and ebony. The little crucibles used in assaying almost 
equal the German porcelain crucibles in thinness and smoothness. 
‘The smallest are not much more than an inch high. Besides cruci- 
bles all kinds of clay instruments used in assaying are here manu- 
factured, such as scorifiers, roasting dishes, and mufiles. ‘The con- 
venient clay furnaces used by assayers, dentists, and experimental | 
chemists, are also made in great numbers. 

Let us now turn back to the store rooms and look at a few of the | 
curiosities that are to be found there. We have just been speaking 
of a crucible about an inch high. Here is one of the pattern supplied 
to the Royal Mints, intended for melting 600 pounds weight of 





. the physical properties of the raw material. 
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silver. Here again is another plumbago pot, made specially for 
zincing the Armstrong shot, and which will hold 800 Ib. of molten 
zinc. ‘The medium sized plumbago pots now so extensively 
employed for melting siver, gold, copper, brass, and malleable iron, 
are, of course, the most important products of the works. All the 
pots are numbered according to their contents, each number standing 
for one kilogramme, or a little over two pounds; thus—a No, 2 
crucible contains two kilogrammes; a No, 3, three kilogrammes, 
and soon, Covers, stands, and stirrers of plumbago are kept in 
stock with every conceivable article of fire-clay from the huge glass 
pot down to the humble fire ball for the parlour grate. 

The graphite imported by the Company is not used solely in the 
manufacture of melting pots and metallurgical apparatus, A good 
proportion of this valuable raw material is prepared for domestic 
purposes, and sent from the Battersea works in the form of ordinary 
“black lead.” As this article is used wherever there is a grate or 
stove to be kept bright, its annual consumption must be very large. 
There is no substitute for it—nothing that can be employed in the 
same way to polish and protect the ironwork of common fire-places, 
Without the factitious lustre produced by the action of “ e«lbow- 
grease” on black lead, the most elaborate kitchen range would soon 
become unsightly, the trim parlour grate would blush with rast, 
and the cottager’s “wee bit ingle” would leave off “ blinkin’ 
bonnily.” 

The various qualities of black lead which the company sends into 
the market under different fanciful names are all prepared from 
graphite or plumbago, aud nothing else. The higher qualities are 
distinguished from the lower by their superior fineness, softness, 
and lustre; but chemically they are identies!l, The article sold 
under the sentimental name of “ Servan's’ Friend” at 28s. per cwt. 
is quite as pure as the “ Prize Medal Lustre,” which fetches double 
the price, or ‘‘ Halse’s Roman Lustre,” the best quality of black lead 
manufactured by the company. Ayain, the analytic:! chemist 
would fail to detect any essential d fference between either of the 
above name products and the article Jabelled “carburet of iron,” in 
remembrance of the exploded opinion respecting the nature of 
graphite. How comes it, then, that «ne quality is so much superior 
to another? The explanation is simple enough. Tue differences 
in the manufactured article may be traced to certiin variations in 
‘hus one sample of 
graphite may be soft and lustrous, while another, equally pure, may 
be hard and dull, These variations are subordivate to the dis- 
tinction between amorphous and crystallised graphite to which we 
have already referred. For making domestic black lead, tue amor- 
phous or soft graphite is almost exclusively used. 

The separation of the different qualities of graphite is a labour 
which demands great experience and judgment, and can only be 
successfully performed by the old hands. ‘The best pieces are soft 
and unctous, perfectly free from grit, and capable of receiving a 
very high polish. The worst pieces, technically called “ gruffs,” 
are, on the contrary, harsh, gritty, and deficient in lustre. The 
latter are only employed for making “ leads” of the lowest brands. 
The numerous intermediate qualities are distinguished one from 
another by characters which are only apparent to the experienced 


ye. 

The manufacture of black leads includes three distinct operations 
—grinding, sifting, and packing. At the Battersea Works, the first 
operation is performed by means of a large mill driven by steam 
power. The ground “lead” is conveyed to an upper floor by an 
endless-band elevator, and is then sifted through the finest silk in 
the simple dressing machine already noticed. The packing is 
chiefly done by boys, who work with marvellous rapidity. The 
powdered black leads are done up in neat packets in quantities from 
two ounces upwards ; they are also packed in 1 Ib. tin canisters and 
in wood boxes. Papers of various colours are used to form the 
small packets, so that the different qualities may be readily dis- 
tinguished. A paper covered on one side with burnished black lead 
is employed for wrapping up some of the higher qualities. 

Two descriptions of * blocked black lead” are manufactured by 
the company. ‘The blocks are formed by pressing the powdered and 
sifted graphite into suitable moulds by the aid of machinery, very 
similar in construction to that employed for making bricks, though, 
of course, on a much smaller scale. There are two blocking- 
machines constantly at work, and the number of little bricks they 
turn out annually wou!'d amply suflice for the building of a Lilipu- 
tian city. 

The organisation of labour is thoroughly understood at the 
Battersea Works. ‘There is a place for every man and every man is 
in his place. A strict code of rules is enforced by fines ; but these 
fines are paid over to the fund of the Workmen’s Provident Club. 
We have been over many great industrial establishments, but have 
not seen any better managed than this crucible factory. 

A few days after writing the above we paid a visit to the establish- 
ment of Messrs. Browne and Wingrove, the refiners to the Bank of 
England, where we saw a hundred ounces of silver poured out from 
a plumbago crucible which had been used again and again. Here, 
indeed, as at many other great establishments, the patent plumbago 
crucibles are aloue used. We were informed by the courteous 
manager of the refinery, that the pots never cracked, but gradually 
became thinner until a point was reached, when it would be unsafe 
to trust a charge in them. Ue assured us that 50,000 ounces of 
silver and upwards had been melted in one 1,000 ounce pot. We 
were glad to receive such good testimony to the value of the 
plumbago crucibles, for all that we saw at Battersea gave us a most 
favourable impression of the manufactures of the company. 





Siomoutn Ramway.—The works connected with the Sidmouth 
railway are now commenced, and in a few days a large body of ex- 
cavators will be actively engaged. Arrangements are being made 
for the cutting of the first sod, when a general holiday at Ottery and 
Sidmouth is anticipated. Mr. Shrimpton is the contractor. He has 
taken a house and offices at Ottery St. Mary. 

Savanies AND Expenses 1n Inpia: Civi Enoingerine.—-Govern- 
ment pay the clerks and writers so wretchedly that their honesty 
can never be depended upon—the head writer of an establishment 
seldom getting more than two shillings per day. If they fall sick 
in the execution of their duty, one-half of their pay is deducted ; 
if they have families, no medical attendance is allowed to their 
families without payment of a most exorbitant description. I knew 
one gentleman who was suddenly called upon to pay £20 for medi- 
cal attendance to his family of a most trivial character; and €15 or 
more are often charged for an accouchement, Sometimes they have 
to live at a station sixty or seventy miles distant from all Kuropean 
society, and lodge in the most wretched and unhealthy hovels. 
The actual cost of living is at least double what it is in England, 
so that it is extremely difficult to save money. I know that it may 
be alleged that some of these inconveniences are inseparable from 
their duties, and that military engineers are equally exposed; but 
even when this is the case, the latter are far more liberally paid, 
and constantly promoted over the civil engineers’ heads, without 
the slightest reason, except favouritsm.—Correspondent of the 
Builder. 

Trarric Receirts.—The traffic receipts of railways in the United 
Kingdom amounted for the week ending the 16th of April, on 11,198 
miles, to £596,162, and for the corresponding week of last year, on 
10,805 miles, to £554,098, showing an increase of 393 miles and of 
£42,064 in the receipts. The gross receipts on the following 14 
railways amounted in the aggregate, on 7,744 miles, to £474,133, and 
for the corresponding week of 1863, on 7,565 miles, to £441,405, 
showing an increase of 179 miles and £22,728 in the receipts. The 
increase on the Caledonian amounted to £2,004; on the Great 
Eastern to £2,116; on the Great Northern to 42,527; on the Great 
Southern and Western to £318 ; on the Great Western to £2,065; on 
the Lancashire and Yorkshire to £5,067; on the London and North- 
Western to £9,189 ; on the Manchester, Sheffield, and Lincolnshire 
to £1,011; on the Midland to £3,998 ; on the North British to £598; 
on the North-Eastern to £5,885; and on the South-Eastern to £408 
—total £35,486. But from this must be deducted £893, the decrease 
on the London and Brighton, and £1,865 on the London and South- 
Western. 
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YOUNG’S APPARATUS FOR SEPARATING AND 
ELEVATING GRAIN. 


Tuts invention, by Robert Young, Glasgow, relates to improve- 
ments in separating and elevating apparatus for grain or granular 
matters. 

The illustration represents one modification of apparatus with 
the improved arrangements, which are contained in a rectangular 
casing 1,1, composed of a strong wooden framing, lined inwardly 
with boards, A blowing fan 2, occupies a portion of the !ower part 
of the casing, and blows air intoa vertical passage 3 at one side. The 
grain, or other matters to be acted on, enter the vertical passage 3 by 
an opening 4 at the inner side thereof, being introduced into the 
machine by a shute, the inside mouth of which is seen at 5, and 
from whieh it falls into a hopper 6, provided with a regulating shoe, 
by which the rate of feed can be adjusted. It is useful to fit a glass 
window 7, opposite the mouth 4, by which the grain enters the 
vertical passage 3, so that the action of the blust may be observed, 
with a view to its adjustment. When the blast is properly adjusted 
small stones and heavy particles leave the rising grain and fall 
down into a duct with a loose valve at 8, while the graiu passes up 

the passage 2 with the blast, and is diverted at the top, by a curved 
plate 9, into a passage 10 inclined a little downwards. it is found 
desirable to slightly reduce or temper thestrength of the current at this 
part, and with that view a portion of the bottom of the passaze 10 is 
made of a permeable material, the under side being in communication 
by side ages 22 with the eyes of the fan. At the lower end of the 
inclined passage 10 the grain passes down the lower portion of a 
vertical passage 11, while the air current passes upwards by a wider 
part 12 of the same vertical passage. If any chaff passes upwards 





with the air current it may be allowed to blow out atja duct 13 at 
the top of the passage 12. ‘Ihe air current or the main part of it 
returns downwards by a vertical passage 14, near the bottom of 
which there is a self-acting balance valve 15, which, tending to close 
with increase of pressure, serves to render the strength of the 
current pretty uniform. The air current returns upwards by an 
inner vertical passage 16 to act again on the grain which enters 
across it from an opening 17 in the lower part of the passage 11, its 
delivery thence being retarded and regulated by inclined steps fitted 
in the passage. The air current is at this part adjusted to separate 
the grain into heavy and light, and to assist in the adjustment; a 
passage 18 is formed to the inner side of the passage 16, and by a 
valve at the bottom a smaller or greater portion of the air may be 
allowed to enter this passage, so as to reduce the quantity acting on 
the grain. The heavy grain falls into a pocket and duct 19, fitted 
with a loose valve, while the light grain is carried over and descends 
by another duct 20, the air leaving it just after itacquires a downward 
direction by an enlarged opening and passage 21, which by side passages 
22, communicates with the eye openings 23 of the fan 2. Theair thus 
circulates continuously through the fan and the various passages, 
and a drawing action and a blowing action are combined. it is 
found that, with suitable proportions of the passages and adjustment of 
the blast, an action which is entirely blowing, or one which is 
entirely drawing or exhausting, will in general answer as well as a 
combined blowing and drawing action. 

When it is wished to merely separate stones or heavy foreign 
particles from the grain without dividing the grain itself into light 
and heavy qualities, the apparatus may be simplified by dispensing 
with the arrangements for causing the air to act asecond time on the 
grain; aud, on the other hand, when it is wished to separate the 
grain into more than two’ qualities, additional passages may be 

,arranged for the air current to act on the grain a third time or 
oitener ; or the grain may be passed a second time or oftener through 
the entire apparatus, the strength of current being modified as may 
be found requisite. 





Tue Armstnone Gun IN Javan.—An officer on board the Euryalus, 
writing from Yokohama on the 13th of February, gives the following 
opinion regarding tho value of the Armstrong guus :—“ My opinion, 
and also that of the gunnery lieutenant, is that for long range they 
are most successful. ‘The 100-pounder as a pivot gun is superior to 
the 95 cwt. solid 8-inch gun; but as broadside guns between decks 
we do not like them: the smoke is too great. Rear choke carringes 
with such heavy guns are very slow in workiug, and the decks dread- 
fully cutup. Ihe common shell is one of its great efficiencies, the 
bursting charge is so great. At Kagosima one vent piece of the 
pivot gun broke, anda piece weut up to the foreyard, but no one 
was hurt, and it was the fault of the captain of the gin not putting 
the tin cap in. If the gun is understood and worked properly it is 
very successful. The 40-pounder we found answer exceedingly 
well, for coming out of the place we planted common shull, with pillar 
fuse, wherever we wished, at a range of 3,800 yards. Three steel 
vent-pieces broke, but another placed them immediately, and nobarm 
was done. ‘hese guns work very easily, are very true, and the 
drill is very simple.” 

Lieut FLoatine Prosecrizes.—Joseph Novi, formerly an officer 
of the Neapolitan artillery, perceiving, from the year 1842, the 
defects of the parachute rockets, light balls, and other illuminating 
implements, conceived a projectile, formed of a hollow globe or case 
of fusible metal, filled with a composition similar to Indian fire or 


tions The fire was transmitted by a fuse and an almost 
inextinguishable composition, gradually increasing towards the 
great section of the globe. Guns, mortars, and howitzers might 
discharge these light balls in the same manner as common shells, 
from which they differ, the sides being Jess thick, and with alloy, so 
as to enable them to bear fusion. The inventor claims to have pro- 
duced a firework similar to the ancient Greek fire. Purified 
petroleum and paphtha, camphor, resins, combined with different 
oils, fused saltpetre, and cotton, rendered nearly fulminating, were 
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Tuts invention is a fcommunication'to” Mr.‘Clark,fof Chancery- 
lane. In a pump barrel, completely filled with liquid, which is 
hermetically enclosed, compression of the liquid is produced by 
forcibly introducing any solid body, this pressure being utilised for 
working apparatus of various kinds. 

The principles on which this sterhydraulic system is based are 
the same as that of the hydraulic press, Ist, equal distribution of 
pressures in a single mass of liquid or in communicating vessels ; 
2ndly, proportioning the pressure to the piston surface acted on by 
the liquid. Acting on these principles it will be readily understood 
that by the forced introduction of a metal wire, for example, into a 
pump barrel containing liquid hermetically enclosed, there will 
result from this introduction a pressure on the piston proportionate 
to the surfaces of the piston and volume or area occupied by the 
compressing wire, but this proportion, and consequently the power 
of the apparatus, may be greatly increased as the diameter of the 
wire may be diminished, or that of the piston augmented, until the 
greatest pressures utilisable in practice may be obtained, which 
results can be produced with apparatus of very limited dimensions, 
as the diameter of the piston, which serves as a basis for calculating 
the thickness of the pump or barrel, may be in all cases regulated 
according to a breaking strain. 

The sterbydraulic apparatus consists of a piston P working in a 
barrel or cylinder C, C, Fig. 1, bermetically enclosing a liquid L; 
two reels, or a series of reels, B, B', servo for winding avy solid 
body, a wire or cord, for example, for producing the compression of 
the liquid. These two reels may be placed either direct on the 
cylinder C, one inside and the other outside, so as to wind up the 
wire vertically or horizontally as in Fig. 2, the reels being placed 
on the same axis on which they turn in opposite Girections, or they 
may be placed in a separate receptacle, as at Fig. 3, and conducted 
to the cylinder C by a pipe. ‘I'e two reels may be also placed in 
two separate compartments, as at Fig. 4, in order to utilise the 


: : Sheps - c | winding motion of the wire of each series of reels for working both 
blue light, consolidated by a combination of various resinous solu- | 


apparatus simultaneously. These mechanical arrangements for 
winding the compressing wire may be varied according to the 
nature of the applications of the apparatus by any other arrange- 
ment for effecting the forced introduction of any solid body. 

The chief advantages of this hydraulic apparatus, as compared 


| with hydraulic presses, are,— 


employed to procure an inextinguishable flame. Mr, Novi has now | 


improved this light ball by enclosing the composition with vulcan- 
ised gutta-percha, lined with sulpburetted copper, combining 
therewith the ethcrised essences (vives essences) of bituminous 
substances. ‘This projectile may be fixed to a wooden disc (sabot), 

ut into an uncovered common case, and fired from cannon or 

owitzer. If the composition be contained in wooden cylinders, like 
the safety cable of the life apparatus, the same effect will be pro- 
duced. There are — | circumstances under which such a projec- 
tile might be very useful.—Builder, 


Ist, dispensing with the small pump barrel, valves, water reser- 
voirs, and cocks, which are the cause of such frequent derangements. 

2odly, the substitution of a continuous circular motion for an 
alternate to-and-fro movement, and the consequent increase of speed 
in working the apparatus. 

8rdly, with the same diameter of piston in the large pump barrel, 
there is obtained much greater power in the hine, the diamet 





| of the compressing wires not being limited, as is the case with the 


small piston of hydraulic presses. . 

4thly, the ready variation in the power of single presses, which 
by simply employing a wire of different diameter, may be made teu 
or a hundred times more powerful. Lastly, the result of these me- 
chanical combinations is to obtain a consi: le diminution in the 
size of these machines, and also to effect economy in the price. 
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Tue Swepisn Iron} Trape.—The “total’ exports of firon from 
Sweden amounted last year to 92,592 tons, against 102.970 tons in 
1862. The exports to England last year amounted to 31.000 tons; 
to France, to 13,070 tons; to Portugal, to 10,750 tons; to Denmark, 
to 9,600 tons; to the Hanse Towns, to 8,000 tons; to Prussia, to 
6,450 tons; to the Low Countries, to 5,110 tons; to Italy, to 38,140 
tons; to India, to 2.340 tons; to Brazil, to 1,500 tons; to Turkey, 
to 1,490 tons; to Mecklenberg, to 1,320 tons; to Russia, to 940 tons, 
&c. The exports of Swedish pig iron amouuted last year to 5,130 
tons, against 4,100 tons in 1862. 

Proposep Brincge across THE Fortu.—In the recently pub- 
lished report by the Board of Trade on the rival schemes 
for crossing the estuary of the Forth above Queensferry 
by a bridge, objections were pointed out to both.  Oue of 
them bad 48 piers on the bed of the channel, the other had 130. 
The former was thus less objectionable on the ground of injury to 
the navigation, while the height (125ft.) and width of the opening 
(600ft.) were also greater. Srill, the Board considered this scheme 
open to the serious objection that the piers would be impediments 
to the free navigation. Plans have, however, been prepared by Mr. 
Thorntan, C.E., of Edinburgh, which are free from these objections. 
His plan has been described as follows:—Taking advantage of the 
high ground a little to the eastward of North Queensferry, the 
bridge, at a height of 175ft. above high water of spring tides (which 
height, if not required by the Admiralty, could be reduced by duit. 
or upwards), would stretch across the narrowest part of the river 
forming the present ferry. This would apparently be an impossi- 
bility to either of the present schemes, on account of the great ae 
of the water (216ft.) between North Queensferry aud the smal 
rocky island of Garvie, lying about 2,0U0ft. from the north shore. 
But by the proposed bridge the whole space between these te 
points is taken at one span, the pier resting on the island. The 
remaining space, being about 4,000{t., would be taken at two spans, 
the bed of the channel where the second pier would be placed being 
also of rock, and the depth of the water not more than 60ft.—that 
is, only about two-thirds of the depth of the channel in which - 
pierof Mr. Brunel’scelebratedSaltash bridge rests. Theelevated oo 
on the south of the ferry is equally adapted to the height of the bridge. 
The railways on both sides would be connected by an easy gradient. 
It is well known that there are bridges in America of large span 
—the Lewistown being 1,043ft, the Wheeling 900ft., the Niagara 
822ft., the Kentucky (not yet open) 1,224ft; and it is at — 
contemplation to construct a bridge from New York to —- 
being a span of nearly 1,800ft. Even this great span will probat 7 
soon be surpassed, as it is now proposed to throw a pec preee 
bridge over the Straits of Messina, the chains to be of cast . 
strong enough to support the weight of several railway trains. e 
Straits are 3,220ft. in widtb. While the plan now prop sed — 
to meet completely the requirements of the Board of Trade = t r 
Admiralty, it is stated to be also much less expensive than eit pte 
the present schemes—as, indeed, seems probable from the fact t a 
the bridge would be cousiderably less in length, while the Lseeey ; 
so few in number. A bridge of similar construction is proposed 10 
the crossing of the Tay near Ferry-port-on-Craig. 
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TuEsE improvements, by George Lowry, of Salford, consist, first, 
in driving cotton gins by duplex or compound treadles, so as to give 
additional driving power, and to leave both hands of the operator at 
liberty to feed the machines. 

Secondly, in cutting the requisite diagonal grooves in the sur- 
face of the rollers of cotton gins by means of a cutting tool, 
attached to a slide rest supported on the framing of the machine, 
and traversed along the surface of the roller by a screw, driven from 
the roller. 

Thirdly, the improvements in saw gins consist in making such 
gins with two or more sets of saws in one frame, both or all of which 
are fed by one hopper. 

Fourthly, in substituting rollers, set or covered with cir- 
cular rows of steel pins, for the circular saws usually employed in 
saw gins. 

And, lastly, in making saw gins with a circular revolving grid 
or cylinder, which answers the purpose of a hopper, one or more 

in rollers, or sets of circular saws, are applied to the circum- 
erence of the revolving grid, and the whole are set diagonally, 
80 that, by feeding the cotton and seed in at the higher end, the 
seeds gradually work towards the lower end, from which they drop 
when free from fibre. 

Fig. 1 is an elevation of a cotton gin, taken from the back 
of the machine, to which parts of the improvements are applied ; 
Fig. 2 is an end elevation. a, a, are the standards; 6, the 
roller; c, the feeding table; d, the stationary blade; and e the 
vibrating knife; these parts are all made as in the Macarthy gins 
now in use. 

The first part of the invention, which consists in driving cotton 
~ by duplex or compound treadles, may be performed in the fol- 

owing manner :—/, /, are two treadles, one placed near each side of 
the machine; these treadles are fixed to side shafts g, to each of 
which is also fixed a lever h, connected, by side links i, to crank 
4 projecting from the pulleys 6', fixed to the axle of the roller 6. 
‘he vibrating knife e is driven, as usual, by cranks on the bottom 
shaft j, which is driven by a strap from the pulley 4%. By thus 
driving the machine by treadles, it is evident that the hands of the 
attendant are at liberty to feed the cotton to the roller, and the re- 
quisite driving power is obtained. 

The requisite diagonal grooves are cut, as usual, in the leather 
covering of the roller b by the cutting tool &, fixed in the slide rest 
4, which is made to traverse to and fro on the bed m, by means of 
the screw m!; the bed m is supported by projections a! on the stan- 
dards a. In cutting these diagonal grooves the roller 6 and the 
screws m! are connected by the wheels and pinions shown, and the 
angle of the grooves cau be varied by altering the relative speeds of 
the roller ol the screw. 





SNIDER’S BREECH-LOADING ORDNANCE. 


Tue first part of this invention, by Jacob Snider, of Dorset- 
street, consists in producing a breech-loading cannon when the 
structure of the gun is entirely new, as follows :— 

The gun is bored out to its destined calibre throughout its entire 
length; an aperture or recess is then cut out in the top body part of 
the breech, to receive the breech block or piece which bears or 
receives the force of the recoil on the explosion of the charge. This 
aperture is in shape at the surface a “ parallelogram,” with its edges 
sloped off or displayed towards its interior a certain distance only, 
80 that the top surface of the breech piece, and the hinge apparatus 
connected with it, and hereafter described, shall be below the line of 
the outer surface of the body of the gun; below this sloped off or 
displayed part the aperture on its forward line or surface is vertical, 
and at a direct right angle to the axis of the bore of the gun ; its rear 
line or surface inclines at an angle from the base of the aperture, 
where its width from front to rear is least up to the top or greatest 
width, so as to form a receptacle for the angular or wedge-shaped 
breech block or piece destined to fillit. The sides of this aperture 
are not straight or angular, but curved in a manner adapted to 
receive and sustain in place the breech piece, as also to retain for 
strength all the metal possible to the body of the gun; likewise to 
receive the recoil of the breech piece on the explosion of the charge, 
while at the same time giving adequate space fur the curved move- 
ments of the breech piece, so that the breech may be opened and 
closed with but two simple movements, and in the act of closing to 
lock itself, by means of a self-locking bolt or latch, all as hereafter 
described, thus obviating the use of any lever or screwing into 
place, or having a breech apparatus of detached pieces, 

Fig. 1 is a longitudinal section, and Fig. 2 a plan of so much of a 
breech-loading gun as will illustrate the manner in which this part 
ofthe invention is carried into etiect; Fig. 3 is a vertical section 
through the line 2, y, of Fig. 1. 

A is the body of the gun, and B is the breech block fitting intoan 
aperture formed in the body A to receive it. ‘his block B is hinged 
on @ pivot or pin C, passing through the block and the body of the 
gun, and terminating in a haudle D, whereby the block is raised out 
of its aperture or seat. ‘I'he breech block B is secured to the 
pin C by screws or bolts i, i, passing through the pin and entering 
the blocks, so that, by communicating motion to the pin C through 
the handle D or loop E, the block moves with it. The breech piece 
B of steel is wedge-shaped on its rear fitting surface, and straight or 
Vertical on its front surface, with its edges or sides at right angles 
to the same, as seen in Fig. 1, but at the same time curved, asshown 
in Fig. 3, so that, when in place and filling up the aperture in the 
gun, it will amply cover the opening or bore F of the gun, front 
aud rear, and have a secure bearing surface all around it against 
the rear side of the aperture, which is the receptacle for it,as seen 
in Figs. land. The pivot or pin C, on which the breech block is 
hinged, is constructed as follows;—This pivot or pin C terminates 
at one end in a face or projection 4, fitting into a corresponding 
groove cut or formed on a plug or pin c, as shown in Fig. 2, and 
forming with the head da nut, so that, simultaneously with the 
least movement that opens or releases the breech block or piece B, 


by lifting it on its hinge bearings, the breech piece B recedes from 
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bearing its front or vertical face upon the barrel face or opening at 
the rear end of the charge chamber. This movement is given to it 
in order that any nitrous or other deposit left on the face of the 
breech piece from the explosion of the powder charge shall 
not friction on the barrel face and impair it, and then, when the 
breech piece is turned up or out sufficient to leave the bore open, as 
shown by the dotted lines in Fig. 3, so as to charge from the rear 
end of the gun, the recoil bearing surface face of the breech piece 
can, if required, be instantly wiped off clean after every discharge, 
and while the gun is again being loaded. In order not to let the 
operating joints in the hinge become fouled or obstructed by sand, 
dirt, or other foreign substances, the movement just described is 
encased within a tube or cap ¢, forming a solid part of the body of 
one portion of the hinge, and a head or nut d is then screwed into 
the tube, to keep the parts before described firmly together. The 
recoil from the explosion of the charge in the chamber of the gun 
will naturally bear violently against the breech piece, which, 
because of its sloped or wedge-shaped rear face, will have a ten- 
dency to rise up. This tendency to an impulsive movement of the 
breech piece is checked or arrested by locking fast the breech piece 
into the breech opening at all times, by means of a self-acting latch 
or spring bolt f, which bolt is secured in and passes through the 
rear part of the body of the gun. As the breech piece is being shut 
or closed into the receptacle for it, this self-acting bolt enters a hole 
provided for it in the rear of the breech piece, and thus the breech is 
closed, and at the same time locked fast by only one simple move- 
ment, which brings the breech apparatus completely into place for 
firing. To open the breech the bolt f is withdrawn by the ring or 





handle g, until the breech piece is free. 


aw Fic.!. 


6. i/ 
ij 
i£ ~ 





- 796.8. 























The patentee observes, first, no breech-loading cannon or small 
arm can ever beefficient which permits escape of gas at the breech 
on explosion of the charge; secondly, there is but one element or 
principle by which to prevent this escape, and that is “ flexion” at 
the instant of explosion. 

By this invention this quality of flexion is obtained at the instant 
of explosion by the application of a gas check, constructed and 
applied in the following manner:—An annular recess is cut in the 
rear part of the charge chamber, in the bore of the gun, longitudi- 
nally, and in depth proportional to the calibre; into this recess a 
copper or other metal ring, of an elastic or plastic quality or nature, 
is introduced, the said ring being formed on its respective edges or 
faces, so that by its expansion, dilation, or flexion at the instant of 
explosion, the joiuts, both at its anterior or inner end or face, and 
its rear end in its bearing against the face of the breech piece, are 
closed, and thus efficiently prevent the escape of gas. ‘Lhis gas 
check is shown at A. Fig. 1. 

The second part of the invention consists in converting muzzle- 
loading cannon into breech-loading cannon. This plan especially 
applies to cannon of previously smooth bore, made originally to fire 
spherical shot, or to cannon, where it may be desired to reduce the 
calibre, in order to fire elongated shot, while at the same time they 
may be converted from muzzle-loading into breecb-loading cannon. 
The patentee first readjusts the bore of the gun from any inequa- 
lities, and at the same time extends the bore entirely through the 
rear or breech end. The opening or receptacle is then made for the 
breech piece, in form as already described in makivg a new gun; 
then, for the purpose of introducing into the bore of the gun asteel 
cylinder, adapted to reduce or contract the bore or calibre to the 
desired size, and which steel cylinder has a sboulder or greater 
thickness of metal on its rear or breech end than elsewhere, as will 
be more fully described. The extreme end of the gun is bored out 
as far as the breech piece opeuing or receptacle, and for some 


distance into the bore of the gun, of a diameter as much larger than , 





the remainder of the gun is bored as will be the projection or 
shoulder on the breech end of the cylinder, which is to retain the 
cylinder in the gun. The steel cylinder has its rear end thickest, 
with an off-set on its exterior, and a right-angled annular shoulder. 
This shoulder prevents the cylinder being driven forward on the 
explosion of the charge, and the gas check, which is placed in the 
annular recess at the rear of the cylinder, prevents any backward 
movement of it. As this shoulder on the cylinder makes an 
annular recess to enable it to be let in larger than is required for 
the diameter of the gas check, an annular collar of steel is inserted 
into this recess, extending behind the rear end of the steel cylinder 
for a short distance, and then the gas check is placed inside of this 
steel collar, which will thus form a lap joint at the junction of the 
end of the cylinder with the gas check. 

Where the cylinder introduced to contract the bore is sufficiently 
thick to admit of it, no such stee) collar is used behind the gas 
check, but the cylinder entirely fills the bore back to the face of the 
breech block, and the gas check is set in a recess in the cylinder; 
also where the cylinder used is thick enough to admit of so doing, 
thecylinder is extended beyond the breech opening entirely to the 
rear of the gun, thus dispensing with a screwed in collar. The 
bore of the gun at the rear of the breech piece receptacle having 
been enlarged, in order to let pass through it the larger rear end of 
the steel cylinder, its diameter is contracted to that of the interior 
calibre of the steel cylinder (or nearly so), which has now essentially 
become the bore of the gun, by cutting a female screw in this 
enlarged opening, and screwing therein an annular collar of iron, 
copper, or steel, of the required size. 

ig. 4 is a longitudinal section of an old muzzle-loading gun con- 
verted into a breech-loader according to this invention. 

A is the body of the gun; B the breech piece, constructed in the 
manner before described; C is the steel cylinder; D, the steel 
collar to form the lap joint; E, the copper gas check; and F is the 
block or piece screwed in at the rear to fill up the bore. In some 
cases this piece F and the steel cylinder C are ma e in one and the 
same piece, 

The invention also consists in the construction or application to 
an elongated ball of a form and pattern somewhat similar to that 
known as the system of “ General Jacob,” of flanges of a form to 
fit the riflings, but the shape of the flanges is modified, curving from 
their elevated portion off to nothing, not only at the right sides but 
also, and in addition thereto, towards the point of the projectile, so 
that, in its rotary motion in the air, it has no projection on its sur 
face to act in such manner as to increase the resistance to its flight. 





ATTOCK’S ASSISTANT BEARING SPRINGS. 


Turse improvements, by George Attock, of Stratford, Essex, 
consist of a mode or modes of applying india-rubber or steel springs 
between the under frame and body of carriages, trucks, and 
engines, to isolate the wheels and under frame from the body, and 
by this means to diminish the vibration and shocks to which the 
body is subject from the inequalities of the road. For this purpose 
there is attached to the side timbers of the under frame four or more 
iron brackets, each of which carries an india-rubber or steel spring. 
To the under side frame of the body over each bracket are 
attached wrought-iron guide bolts, which pass through the 


Front Elevation 


Side Section 





springs and holes in the brackets, and so retain the body in place. 
At each corner of the carriage the guide bolts are made longer 
than the intermediate bolts, and are provided with screw ends and 
nuts and rebound springs, so as to hold down or confine the 
action of the springs. All the rods may be furnished with screw 
ends and nuts and rebound springs, but the four corsers 
is all that is required. It is preferred to use these springs at 
the sides only, but they may be placed at the ends as well, or they 
may be also distributed over the inside or transverse timbers, ‘The 
guide rods may be fixed to the brackets, and work into guides 
attached to the body frame, or in holes in the body frame, As an 
additional safeguard, a wrought irun bracket is placed inside the 
frame attached to the body frame provided with a slot, in which a 
bolt is secured to the headstock of the under frame, 

The same, or a similar arrangement, can be applied to engines and 
tenders, only that in such cases the under frame, in which the 
wheels and axles work, must be made separate from the frame tu 
which the engine or tender body is fixed, so as to interpose the 
assistant bearing springs. Any kind of spring, or suitable elastic 
substance, may be used as described, but the kind preferred is the 

tented india-rubber cones of George Spencer, as giving the best 
action and being safe in use; the date of George Spencer's patent 
being July 22nd, 1853, No. 1733, ; 

The illustrations show the mode preferred in applying these 
springs. A is the side timber of under frame of carriage, truck, or 
engine ; B is the bracket to carry the spring; ©, D, is @ cup plate 
secured to the frame of carriage body, through which the guide bolt 
E passes, and is secured to the body frame F as shown. These are 
arranged on each side of under frame of carriage, either inside or 
outside, the number used being regulated by the weight of body and 


passengers. 





Izon Sapsuripine at Betrast.—On the 23rd instant, Messr-. 
Harland and Wolff, Belfast, launched the Baroda, a first-class iron 
sailing ship, of 225ft. kee! and forerake, 3Gft. Gin. beam, and about 
1,500 tons register, being the second vessel of the same size built by 
them for Messrs. T’. aud J. Brocklebank, of Liverpool. 
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THE PATENT LAWS. 

THE discussion on Mr. Webster’s paper read on Wed- 
nesday week, at the Society of Arts, was adjourned 
until this week. Its interest will justify our reproduction 
of it from the Society of Arts’ Journal. 


Mr. Robert Wilson proposed to speak of the improvement of the 
existing patent laws, rather than to go into the more abstract ques- 
tion whether those laws were expedient in themselves. For his 
own part he could not see how they could expect to maintain inven- 
tion if they deprived it of its reward. In his opinion the first ques- 
tion to be considered was whether they could amend the existing 
Jaws ; and he thought it possible to do soin many important respects, 
One great improvement would be to enforce precision in the speci- 
fication of the invention. It was a condition in every patent that 
the patentee should within six months file a specification describing 
his invention, and the manner in which it was to be carried into 
effect. But how was this complied with? Ina large number of 
cases at the present day patents were taken out, not for things en- 
tirely new, but for modifications of existing inventions, and in such 
cases he submitted the description might clearly distinguish what 
was new from that which was old. But those who were conversant 
with the subject knew that such was not the case, for it constantly 
happened that patentees put in descriptions which did not distin- 
guish clearly the new from the old, but left it to the public to pick 
it out themselves, instead of saying “the old machine is defective 
in certain points, and I have introduced a certain improvement,” 
and then described the whole machine, pointing out distinctly the 
improvement which he sought to introduce and make the subject of 
his patent, Patentees, however, generally began with an obscure 
description of the machine as a whole, and then referred to the 
alteration or modification proposed to be introduced ; they so worded 
this description as to cover any possible combination or arrange- 
ment in which this might be carried out. They then waited to see 
what other people were doing. After a time they attacked some 
man for infringement, and endeavoured to show that what he was 
doing was covered by the words of the specification ; an action was 
then brought, able counsel engaged to describe the combination, 
beautiful models were prepared to exhibit these combinations, an 
array of witnesses were called to say that such a combination was 
found in the specification. Such a state of things was inostinjurious 
and dishonest, and this could be remedied by compelling every pa- 
tentee to describe distinctly and clearly the exact nature of his in- 
vention. Again, it frequently happened that much collateral and 
irrelevant matter got into the case—the case went to a hearing be- 
fore a jury, and the heads of the jury and even the judge were so 
full of the plaintiff's good deeds, as detailed by his counsel, and the 
defendant’s iniquity, that it was next to impossible to divest them of 
that prejudice. The case went on, perhaps for weeks, and in the 
end the jury found for the plaintiff. The defendant, no doubt, could 
and did apply for a new trial, which might or might not be granted, 
and if it was a case of great importance an appeal might be made to 
the House of Lords, and after two or three years’ litigation, it might 
be, and frequently was, discovered, that the thing which had been 
the subject of the contest was not in the specification at all, and had 
not been claimea as the subject of the patent. In the end it was 
found that the patent was bad, and the defendant gained the day, 
but at a heavy expense, a portion only of which he could recover 
from the plaintiff, and this only if the latter was capable of paying 
it. Such, he believed, was not an over-coloured history of a great 
many patents. What was the remedy for this? It seemed to him 
that it should be the duty of the judge, in the first instance, to see 
what was in the speeification, and what the patentee claimed for his 
invention. If the patentee had not stated this so distinctly that 
people could understand what the invention clearly was, and how it 
was to be affected, the plaintiff should be nonsuited, and the defen- 
dant should not be called upon to defend himself. He would give a 
case in illustration of this. It was well known that litigation had 
been going on for a long time relative to the patent rights of a 
certain sewing machine. A gentleman, of whom he desired to 
speak wih all respect, had purchased the patent rights in a 
certain sewing machine in America for £50, and this of course he 
had aright to do, and, if the patent were good, to have the benefit 
ofit. An action was brought against his (Mr. Wilson’s) client for 
infringement, and the plaintiff was nonsuited. He then brought an 
action against the same party before another judge, and at the end 
of six days, the special jury, not being able to agree upon a verdict, 
were discharged. The same plaintiff then brought another action, 
which lasted three or four days; and at the end of that time the 
defendant, though advised that the patent was bad, was induced to 
submit to a verdict on certain terms, The plaintiff having so far 
succeeded, then attacked every one who he considered was infring- 
ing his patent, and filed a separate bill in Chancery against them, 
somewhere about 130 separate Chancery suits. An application was 
made to one of the Vice-Chancellors to consolidate this litigation, and 
to decide the case in one trial; but this was refused, and if it had 
not been for the Lord Chancellor, who would not allow such a scandal 
to be perpetrated, there would probably at this time have been 130 suits 
in Chancery going on on this matter. The Lord Chancellor, how- 
ever, insisted upon having the whole thing tried in one suit before 
him, and at once called attention to the specitication, sitting day 
after day in order to give the plaintiff's counsel full opportunity of 
showing that what was relied upon was covered by the specification. 
It turned out, however, that the invention claimed was nowhere to 
be found in the specification at all, and the Chancellor upset the 
patent. These facts went to show the necessity for explicit descrip- 
tion. There was, however, another matter to which he desired to 
draw attention. When the defendant in a patent case put in his 
pleas he was bound to deliver a statement of his objections to the 
validity of the patent. Those objections generally consisted in the 
recital of a mass of specifications of a number of other patents alleged 
to have anticipated the invention in question, and counsel had to 
sift from this mass of matter what was really of value to the case, 
whereas the defendant should be required to point out and define 
what particular parts of these specifications he relied on for his 
objections. There was another point to which he would refer, and 
this affected the principles on which a patent was /granted. 
At present a patent was granted for any new manufacture. 
If a man took out a patent for a machine that would not 
work, or for a candle that would not burn, the patent was 
void, because they were not manufacturers at all; but suppose a man 
took out a patent for a machine which would work, or for a candle 
which would produce light, he apprehended the patent was in itself 
good, though the machine might be less effective or the candle less 
brilliant, but at the same time more costly, than those formerly in 
use. In other words, the patent law required absolute aud not 
relative usefulness. He could not conceive on what principle a man 
should have the right of shutting out other people for three, seven, 
or fourteen years, unless the invention conferred some benefit upon 
the nation by publishing it. Therefore, he contended, a change 
was required in the principle of the patent laws from novelty to 
actual merit He thought it would be found it was not impossible 
to work this out. Suppose they had, first of all, the application for 
the patent as it was at present: the patent would date from that 
time. Then suppose the specification was filed: then the third stage 
would be the sealing of the patent. At this stage the specification 
would bave been printed in detail, and the patentee should then 
make a formal application for the sealing of the patent, and this 
might come on to be heard in public before the new Patent Court, 
or some such tribunal, and the patent could be sealed or not after 
hearing all that could be urged in favour or against it, and 
thus an immense amount of rubbish would be got rid of, and 
people would be more careful in applying for useless and ob- 





structive patents, This plan would effect what had been sug- 
gested in the paper, viz. a preliminary investigation, the 
only difference being it would be done publicly instead of | 
privately, avoiding proceedings liable to much abuse. At the same | 
time he would reserve the right of appeal toa higher court, although | 


under such circumsiances he thought the appeals would not be very | 


frequent. Such a proceeding would be very analagous to the appli- 
cations made to the Privy Council for a prolongation of the term of 
a patent. It had been objected to this course that a poor inventor 
would thus be led into litigation before he could have made any- 
thing by his patent. The answer to that was, that there is no reason 
why it should cost the patentee anything. He might go before the 
lower tribunal, or even the Privy Council, and describe his patent 
himself, then there would be no cost. ‘Then it might be said that a 
proceeding of that kind would shut out many good patents, and let 
in many bad ones. It might be said such inventions as gas and 
the screw propeller would never have passed through such a pre- 
liminary investigation. The answer to that was, that when an in- 
vention was laid before a body of scientific and competent men, it 
was not likely to be pooh-poohed, if it was a valuable invention. 
Besides that, the necessity for merit would be less in the case of an 
invention of that kind, than in the case of an invention 
which dealt with an existing manufacture. If a man now 
applied for a patent affecting an existing trade, it should be shown 
that the invention was a good one; but if it did not interfere with 
others, as in the case of the screw propeller, it might pass with much 
less belief in its merits on the part of the court of investigation than 
in the other case, or the hearing might even be postponed, and the 
patentee might come again. He thought it was impossible to defend 
the patent laws as they existed, and the system was getting worse. 
They must either improve this system, which he thought might 
be done, or make up their minds to give up the patent laws alto- 
zether. 

. Dr. Collyer thought the subject of patents admitted of easy and 
simple elucidation. Men who had mouey, did not, as a rule, devote 
themselves to invention. To be an inventor necessitated a prior 
education and intelligence. There were exceptional cases; but almost 
all the great inventions had been accomplished and perfected stage 
by stage, and year by year; and those who were most conver- 
sant with inventions and inventors knew very well that invention 
begat invention, and in the majority of cases it required a large ex- 
penditure of money to put them into practical executiun. Defects 
had to be remedied, and it was only after many years that an inven- 
tion was perfected. At the same time there had been valuable in- 
ventious, uo doubt, which had not goue through those stages. The 
steam engine of Watt had to pass through all these stages, and even 
now improvements in the steam engine were daily going on; and 
were it not for the protection which the patent laws afforded, very 
few men would devote their time and intelligence to invention. 
Many men were called inventors who had no right to that title. A 
host of patents existed which were the cause of the objections raised 
so constantly against the patent laws. This would be met, as sug- 
gested in Mr. Webster’s paper, bya preliminary examination. That 
plan had been very successfully carried out in America. With re- 
gard to the value of an invention to the authors, that could not be 
anticipated. ‘The value of it could only be determined by the work- 
ing, after a suflicient time had elapsed. He had himself taken out no 
fewer than fifteen patents on one subject, and he believed he had 
now arrived at something like perfection. He would like to see the 
patent laws revised. They all felt the difficulties that had been 
pointed out by Mr. Webster, but he would say, as an inventor, he 
hoped that these difficulties would not deter them from endeavour- 
ing to amend the system, and retain the — laws, to abolish 
which would be to rob a man of the fruits of his inteliigence, honest 
perseverance, and industry ; and be a disgrace to the advancement 
of civilisation. 

Dr. Bachhoffner, as the proprietor of several patents, had no hesi- 
tation in stating that the present law was a delusion and a snare. 
But though much might be said against the system itself, much 
more might be said against inventors. The gentleman who first 
addressed them had given a graphic description of the intricacies of 
the law. One of the most ticklish things of all was the provi- 
sional specitication, and next the final specification. He would 
appeal to Dr. Collyer whether the object of the inventor was not to 
disguise as much as possible what was intended to be done, and to 
tell the public as little as possible for fear of infringement. A man 
might invent, or fancy he had invented, something that had not 
been invented before, and the difficulty was to know whether any 
one had invented such a thing previously. A cautious patent agent 
would advise him in his specitication not to claim anything specific, 
but to leave it open to his opponents, if he had any, to find out what 
he did claim. ‘That was the state of patent specifications generally 
in this country. He fully concurred in the view taken by Mr. 
Webster as a fair and proper one, but there were great difficulties 
connected with it. It had been suggested that there should be a 
judicial council to investigate the claims to patents ; but in the case of 
a chemical patent, how could a fair decision be arrived at when the 
process dealt with was an entirely new treatment or combination of 
chemical elements? If the patent were granted it must be on the 
ipse dixit of the applicant, and rights would thus be created with 
age yo injustice to others; because a patent when thus granted, to 

of any value at all, must be one that could not be cverturned. 
As the law of patents now stood, when an inventor had paid the 
money for the patent, all he got was the privilege to go to law to 
defend it. The subject was one which it well became this society 
to grapple with—how he scarcely felt competent to suggest—but it 
was important that something should be done to wipe away this 
great disgrace from the laws of the country. 

Mr. Paul remarked that before they could consider how invention 
was to be encouraged and inventors rewarded, it was necessary to 
define what was an invention. No doubt many of the patents 
granted were not valid, and the majority of them were neither novel 
nor useful. Mr. Webster, in his paper, had pointed out what he con- 
sidered a distinction between discovery and invention. He must say 
he eould not altogether realise the distinction which had been thus 
drawn, and he regarded many patented inventions as essentially dis- 
coveries. It was ditticult to assign to each particular individual the de- 
gree of credit that belonged to him, and that remark applied to almost 
all thesubjects for which patents could be obtained. As the knowledge 
of scientitic principles became enlarged the area of novel invention 
became more and more narrowed, ‘That was particularly the case in 
the matter of chemical patents. It was almost impossible to say 
with regard to chemical patents where the novelty of the invention 
was, what particular portion of it that was essential to the process 
was new, and what portion, though essential, was old. It occurred 
to him that it might be of great advantage if the character of 
novelty in these matters were somewhat less strictly insisted upon 
or limited, so as to admit of retrospective application. In the dis- 
tinctions drawn by Mr. Webster between discovery and invention, 
vaccination had been adduced as an illustration of the argument. 
The novelty ,as well as the utility, of that practice had been esta- 
blished, but yet vaccination was stated to be incapable of reward as 
an invention ; at the same time patents were granted for medicines 
that were to cure all imaginable diseases. ‘There appeared to him an 
inconsistency in this. With regard to the reward to inventors and 
the property in inventions, the inventor was not always the person 
rewarded by the operation of the patent law. 

Lord Alfred Churchill, M.P., said that the patent law of this 
country was in a most unsatisfactory condition, and that amendments 
in it should be made was almost universally admitted. The great 
difficulty was to discover the direction in which the amendment 
should take {place. They could not disguise the fact that in the 
opinion of many persons it would be best that the patent law should 
cease altogether; but he for one could not admit that, until some 
other means were adopted for giving a fair reward to inventors for 
what they produced. The proposition he thought deserving of 
most attention was the third which had been submitted by Mr. 
Webster in his paper, viz., that the owners of a patent should be 
compelled to grant licenses, or to sell the whole right for the benefit 
of the public, on adequate consideration. Now the very same idea 
occurred to him, and he had embodied that principle in a skeleton 
bill, which he had submitted to the consideration of his friends. 
The object of that bill was that a patentee should not possess ap 
exclusive or obstructive monopoly in the use or manufacture of his 
invention, but that he should have full claim toa royalty from other 
persous for making use of his invention. He proposed in this 
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Skeleton bill, first, that no monopoly clause should be introduced ; 
secondly, that parties obtaining patents should declare what royalty 
they considered would be a fair remuneration to them ; thirdly that 
the amount so declared should be advertised in the most public 
manner ; and fourthly, that at the end of six months, or any other 
fixed period, the public generally or any manufacturer should have 
power to object to that royalty, and that then the amount should be 
decided by arbitration. He thought if these points were well con- 
sidered they would find that inventors would obtain ample remune- 
ration. He could imagine no greater misfortune to a man without 
means than to be an inventor. He knew of thousands of cases in 
which men had been ruined by their own brains. If they could 
have the means of placing their inventions before the public in some 
such way as he had pointed out, with the certainty that they would 
obtain a royalty proportionate to the value of the invention, they 
would not be induced to follow the course mentioned by Dr. Bach- 
hoffuer of drawing out their specification in such a way that nobody 
could know the meaning of it. On the contrary, they would be 
anxious to state the nature of the invention as clearly and fully as 
possible, in order to obtain the royalty which attached to it. “He 
was glad to find that this idea had been entertained by Mr. Webster, 
and he had no doubt that gentleman, with his large knowledge of 
the subject, would be able to apply it in a practical and useful 
manner. 

Mr. Peter Graham said he would offer one or two observations on 
the general policy of granting patents. The broad principle to be 
considered was this, viz., whether the granting of patents conduced 
to the progress and improvement—and thereby to the benefit—of the 
public? It had been lost sight of so far, that something more than 
mere invention was required—it had to be brought into practical 
use. An invention was often attended with many trials and diffi- 
culties, and in some cases thousands of pounds were expended 
before any practical results were arrived at. Men would not 
be foolish enough to waste time and risk capital unless there were 
some chance of ultimate advantage from it. Hence, he contended 
that the principle of the patent law was just, and tended to progres- 
sive improvement and public benefit. With regard to the application 
for extension of the term of patents, he thought this was necessary ; 
when a man brought forward a new invention, affecting an 
established manufacture or trade, he had all prejudices to contend 
with before he coul1 bring it into use, and unless he was in a posi- 
tion to carry it out himself, he must find persons willing to nring it 
forward, and great sacrifices were frequently necessary for this end. 
He recollected when the power loom was first adapted to the manu- 
facture of Brussels carpets. ‘The inventor in the first instance took 
it to Kidderminster, the great seat of the manufacture. The answer 
given by the manufacturers was, first, that they did not believe it was 
practicable, and, secondly, if practicable, that they did not desire any 
change or improvement in the carpet manufacture. In another 
instance, in which an ingenious man invented a new thing in con- 
nection with the same branch of manufacture, it was agreed to put 
the thing to work, but the parties afterwards paid the forfeit of 
£200, and gave it up. However, the invention was subsequently 
applied by the inventor himself, and it had been the foundation of 
one of the most colossal manufactures in this country. Would any 
one tell him that the inventor would have spent his time and money 
in that way if his invention had not been protected by a patent, and 
if he had not had anticipations of reaping the reward of his inven- 
tion? With regard to the means of obtaining patents, he thought 
at present they were obtained with too great facility. The sugges- 
tiou of Mr. Webster, with reference to that point, was a good one ; 
but with regard to Mr. Wilson’s proposition, he did not think it 
practicable, for a poor man would not have the time and money to 
do it, and, as had been remarked by a previous speaker, rich men 
were not generally inventors. They found capital to perfect the 
inventions of others, but they were not the real inventors, They 
had large manufactories or warehouses, and they were, in many 
cases, content to continue as they were, and did not encourage in- 
ventors to come amongst them. No doubt thousands of patents 
were perfectly useless, and in like manner there were a great many 
laws on the statute books which might be abrogated with benetit to 
the community. He thought the suggestions of Mr. Wel ster fur the 
improvemeut of the — laws were valuable. He thought the 
public, and particularly the society, were indebted to that geutleman 
for the manner in which he had brought this subject forward. He 
agreed with every principle laid down, and with every opiuion ex- 
pressed in the paper, having, for the last twenty years had much to 
do with many patents. : 

Mr. Wim. Hawes said at present the discussion had gone entirely 
in one direction. Nearly every gentleman had, to a certain extent 
and in various degrees, supported the present system of patent laws, 
or, rather, the principles on which they were based. He would, in 
the first place, reply to the observations in the very able and modest 
paper of Mr. Webster, because that gentleman, while criticising 
severely the arguments contained in a paper which he (Mr. Hawes) 
read before the last Social Science Congress at Glasgow, had done 
it in so agreeable a manuer, as to make it a pleasure rather to 
hear himself criticised than to raise a word of complaint as to the 
manner in which the freedom of criticism was exercised. They 
must allow him to say that he thought the paper they had just 
heard grappled with only a small portion of the subject. Mr. 
Webster treated the patent law as an inventors’ law only. He did 
not touch the patent law asa public law, affecting public and national 
interests; but he had laid down the proposition that inventiun was 
entitled to protection, and that there was a property in inventions; 
and, having stated these two propositions, he went onto defend them, 
and to show how that property should be protected, and how that 
principle was to be supported. He (Mr. Hawes) would not gainsay 
that there was a property in invention, but he would say the patent 
law, by which they attempted to maintain that property, was 1- 
jurious to the nation, was not, on the whole, benelicial to the inven- 
tor,and led a larger numberinto difficulty and ruin than to fortuneand 
success. Mr. Webster had drawn avery interesting distinction between 
invention and discovery. It was a distinction which might be drawn 
in a paper of this kind, read before an intelligent body of men, — 
did not apply to the great practice of the world. It was ingen 
by law to define the difference between invention and discovery, al 
so long as there was that undefinable difference, there would always 
be great difficulty in practically separating them, aud in maintaimilg 
that some of the greatest discoveries were not inventions; for a, 
covery did more good, or had saved more lives, than the discovery 0 
chloroform? And yet the men who discovered that agent, by the 
rule now laid now, had no right to reward, or to have taeir 
services acknowledged by the nation. He said it was taking a wrong 
view to endeavour to establish such a distinction. They could net 
maintain it in practice, and it would confuse instead of an 
question, It was a distinction without a practical difference, W _ 
he could not admit as applicable in this case. Reference had a - 
been made to the protection afforded by copyright. He was = 
that the copyright protected one man only and one work on 4 
whereas the patent right went beyond that, for it not only protects 
the inventor but protected his machinery and property, aud Pais 
hibited others from using that machinery and property without a8 
leave and licence. But a book, a picture, or any artistic work was 
only so far protected by copyright as to secure the individual pall 
ducing itagainst the exact reproduction of that which he had F “ 
duced, and the world was allowed to benefit by that work, each is 
use it as they pleased, improving upon it, using the same ae See 
or arguments, so long as they did not copy or sell that which a d 
an exact copy of another man’s mind. ‘here was protection © 
intellect, and property in it, and when they went beyond thet, a 
prevented men applyiug any portion of a previous invention W " = 
out the leave and license of the patentee, they did an Mjury © 
society, they obstructed progress, they increased the cost of produc 
tion tothe public, and delayed rather than increased the ee a 
invention. These distinctions were worth bringing forward by t ad 
author; they were interesting, and deserved consideration ; but they 
did not meet or grapple with the real question— W hat was a patent: 
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what was it granted for? for whose benedt was it granted -_ 
| did it do good or harm materially ? A patent right was a monopey 
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it was a remnant of the laws of olden times. It gave a man a right 


for years to the exclusion of all others. It prevented other men 
from using, by directly improving upon it, that which another had 
invented. It was originally intended, no doubt, for the benefit of 
tue individual, and not for the benefit of the country, for the regis- 
tration of specifications was originally intended to prevent the loss 
of inventions, or the meaus whereby new things were produced, 
He disputed the principle on which patents were founded. He re- 

ated that it was for the benefit of the individual that certain re- 
strictions were enforced, and not for that of the country. For 
instance, the registration of the specification was considered to be 
for the benefit of the patentee as well as of the public, and as the 
best means of perpetuating the discovery. The principle on which 
that registration was founded was not applicable to the present time. 
Every patent law was a prohibition to the world. When a specifi- 
cation was taken out, it was not, he apprehended, with a view of 
concealing the object, but rather of announcing the discovery to the 
world. It was a publication of what had been done, but which the 
inventor's own courtrymen could not use without his license, though 
the rest of the world might use it without any charge whatever. 
His friend next him (Mr. Graham) reminded him that the patent 
might be taken out abroad, They might take it out in many coun- 
tries, but what check was there against the use of it compared with 
that in our own? Some few patents were secured abroad, but with 
the great mass very little good was done to those who invested their 
mouey in foreign patents. The evil of the publication of specifica- 
tions in the present time was that it was the means of assistiug our 
rivals abroad gratuitously to that for which we obliged our own coun- 
trymen to pay a royalty, so that while we sent them our inventions 
broadcast over the world to be used in other countries by our rivals, 
without payment, we taxed our own industry. Was that just to 
ourselves, and was it the means by which the patent law upheld the 
great manufactures of this country, and rewarded inventors? He 
said not only was the patent law injurious, but it was also 
detrimental to the progress of our own manufactures, because it 
held out a premium to manufacturers abroad to reproduce 
our best productions. Look at it in another point of view. 
What was the number of patents taken out annually in this country ? 
There were about 3,000 new inventions patented per annum; this 
had gone on year by year since 1852, so that between 25,000 and 
30,000 patents had been granted during the last ten years. Where, 
then, was the progress of discovery by which they could mark the 
beneficial effect of these 25,000 or 30,000 patents? What was the 
cost of them? A million of money had beeu paid in official fees. 
How much more would have been paid in law to protect them if 
each had had to be defended in 150 Chancery suits, might be more 
easily imagined than correctly stated. ‘There could be no doubt 
that litigation was a matter which added considerably to the charges 
for those patents. Then how did they test the results obtained from 
these 30,000 patents during the last ten years ? If they looked to 
the Jurors’ Reports of the Exhibition of 1862—not the opinion of 
one or two of them merely—but of nearly all, they would see the 
opinion expressed that the results of new invention in the previous 
ten years were not such as might have been anticipated, notwith- 
standing the large number of new patents taken out. That was the 
result of a million of money spent on patents ; that was the result of 
investments, many times greater, in the experiments, labour, and 
machinery required to justify taking out a patent, and in law 
expenses to defend them. Then, to go alittle further, let them look 
at the amount of property in these patents. He had said on an 
average there were 3,000 patents taken out annually. There were 
3,200 patents taken out in 1862. Of these 3,200, 1,200 died a 
natural death before having arrived at the great seal, £5 in fees, 
besides other expenses being paid on each. That was the first 
instalment under this law —1,200 out of the 3,200 were 
not considered worth the £20 to secure the first step. 
The expenditure on these 1,20 was all lost. That left 
them 2,000 yet to be dealt with. Of that number only about 550 
paid the £25 necessary to get an extension for three years; there- 
fore there were about 1,500 of the 2,000, every one of which was 
impeding progress, and was a fetter upon some other genuine 
inventor; 1,500 sank and died rather than pay the £25 to continue 
the protection for three years. ‘Then what became of the other 550 ? 
£50 must be paid at the end of the third year to continue the pro- 
tection for seven years, and only 100 got to that stage, so that out of 
the whole 3,200 patents the full fees were only paid upon 100 for the 
extension of the exclusive right for another seven years. If they 
wanted stronger facts than these to prove the absurdity of the 
patent law they had only to look at the records of the Patent Office 
to satisfy themselves that whatever of good there might be in the 
principle of patents, it was not to be found in the patent law as it 
existed in this country, but having these facts what could be said in 
support of protection to property in patents, if only 100 out of 3 200 
were worth £100 at the end of two years. We might be told that 
the argument he had used, that they were beneficial to foreigners 
while useless to ourselves, was of little value, because inventors 
might take out patents for foreign countries. ‘That appeared at 
first sight an answer to the argument, and he was asked by Mr. 
Webster to show them an instance in which an invention of this 
country had been used to our disadvantage abroad. How could his 
friend expect him to show an instance of that kind? All he could 
say was if the patents were so useless to foreigners that they rarely 
or never used them, when they had no fees or law expenses to pay, 
when they could get them without labour, without anxiety, without 
taxation—if they were useless to them, what use could they be to 
this country? If these ‘patents were of so little value that they 
might be thrown broadcast among our great manufacturing rivals all 
over the world, could they believe the maintenance of the law 
under which they existed, and which involved taxtion of the 
public to a great extent, and which pretended to foster invention 
and reward the inventor—could they believe it was of much 
service to this country? Let them look at the reward it gave to 
inventors—how was it tested, where to be found? Every speaker 
had referred to the losses which inventors encountered. It was 
notorious that the great bulk of inventions had not rewarded the 
meu who had produced them. Undoubtedly men had been 
rewarded who improved upon the inventions of others. The men 
who invented the beautiful dyes from a waste and almost noxious 
product, the two distinguished men who discovered the existence of 
those dyes, never received a penny for their services; while a com- 
paratively obscure chemist—a man having no right whatever to 
claim reward for the invention—took out a patent founded upon the 
skill and research of Faraday and Hofmann, and that man and 
others were making large fortunes from the results of the labours 
of those two great philosophers. He said, a»against the country, 
that right ought not to have been granted. Then Smith, the 
luventor of the screw propeller, was not adequately rewarded ; 
others had benefited largely by additions made to that great dis- 
covery, but the man who devoted his life to the subject got nothiug 
for his patent. There were plenty of patents, extending over a 
long range of inventions, which had uot been profitable to the 
patentees, which had, on the contrary, ruined the inventors, while 
the rewards had been reaped by a class of men who did not deserve 
the name of inventors, who would succeed whether they had patent 
laws or not; but who, out of a bad protective system, had derived 
large fortunes, and, therefore, were the supporters of these laws. 
The same language might be used with regard to the great ori- 
ginator of the penny postage; and the corn laws were, at one 
time, regarded as necessary for the protection of the interests of 
the British farmer; but he would say the abrozation of the patent 
laws, instead of defeating invention, would be a great stimu- 
lus to it, und they would never, under the present law, do so much 
for this country or for individuals as they would by allowing every 
man to win the laurels earned by his own brain, and allowing the 
country to reward him for his labours. They did not find that the 
philosophers, the physicians, the surgeons, or the great artists and 
authors of this country, were deterred in their career of usefulness 
or of invention by waat of patents; yet they were not wanting in 
discovery, which they applied to the benefit of mankind at iarge. 
No country possessed greater philosophers, greater physicians, 
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greater surgeons, or greater artists than this, from Sir Humphrey 
Davy down to Faraday and Hofmann, and yet all had worked on 
without the stimulus of the patent law. ‘his was his view of the 
patent law; but while he was entirely opposed to the present 
law, he did not say there should not be some system by which real 
inventions, such as those of Rowland Hill, Smith, Hofmann, and 
James Watt, should meet with some reward. He believed there 
were means to be discovered by which great inventors and great in- 
ventions—he did not mean mere additions aud changes bit by bit, 
which he did not call inventions—might meet with a suitable 
reward. Means might be found by which great inventors—men 
whose genius led them con amore to pursue researches for the 
benefit of mankind—might de honoured as well as rewarded, and to 
that extent he desired to reward invention and the individual 
talent which had led to invention. He would in a few words just 
call attention to the extraordivary arguments that were used in sup- 
port of the views that were brought forward by various speakers. 
They were told that the best mode of remedying these abuses was to 
have a committee of experts, to whom all inventions were to 
be submitted, by whom it should be determined whether a patent 
should be granted or not. Would a man who knew anything about 
inventions submit to have his plans tested by those who were in 
arrear of him? Because the essence of invention—the position a 
man placed himself in as an inventor—implied that be had more 
knowledge than his neighbours, and was in advance of the experts 
to whom it was proposed to submit his invention; and, taking man- 
kind as it was, a mav who was an inventor, and was in possession of 
a new principle, would be unwilling to submit it first tosuch a body 
of men and then be fopnd to give up his idea because those men said 
it was not new, or it was not likely to be a profitable patent. An 
inventor must be a man in advance of his ag2, and yet he was to 
be asked to submit his plans to those who were behind him, and who, 
perhaps, could not thoroughly estimate the value of the new principle 
brought before them. Let them imagine Mr. Winsor, the inventor 
of gas-lighting, submitting his plans to those who would have been 
the experts upon public lighting in that day—the great oil merchants 
—and asking them to decide whether gas was capable of giving as 
much light as the old oil lamps. Did they think they would ever have 
had gas? In 1814 the idea was ridiculed of passing gas along the 
streets in pipes, like water. Then, again, the idea of submitting to 
such a body the question whether a wheel should have twenty 
instead of thirty cogs, or a particular fix of gearing—it was nonsense 
to call that invention—or whether a lever should be 10in. long 
instead of 16in. ? or whether a sewing machine should have one 
shape of needle instead of another, or this or that kind of stitch ?— 
to call those inventions was an absurdity and an abuse of terms. 
Patent right, if he understood it rightly, was to protect that which 
was entirely new and useful—not to protect those things which were a 
necessary consequence of the application of a man’s ingenuity with 
hundreds working at the same thing day by day. There was one 
remark of his friend (Mr. Graham) he must notice, that was with 
respect to the reluctance of the great manufacturers to encourage 
new invention in their own branch of trade, and he illustrated his 
view by one case in which tie inventor brought his own desigus 
into operation, and made a large fortune thereby. His friend 
also said that very rich men never troubled themselves about 
new inventions, but he would say if there was one man in 
the metropolis more ready than another to advance capital 
in the promotion of a really good invention, that man was 
his friend Mr. Graham, and he thought that was the best answer to 
his friend’s argument. The inventor must have a capitalist with 
him, because it was said not to be in the nature of things for an in 
ventor to be rich. Many great inventors were comparatively poor 
men. Roberts, the inventor of the self-acting mule, was a poor 
man ; and probably a few days hence this room would be appropri- 
ated to a meeting for the purpose of providing a subscription for his 
daughter, who was left in bad circumstances. His principle was if 
there were inventors—if they acknowledged them as such, they 
ought to find some means by which their talents should be acknow- 
ledged by a grateful country ; but he did not apply that observation 
to a host of men who had no right to the protection which they 
sought, and he denounced the present system as untenable upon any 
sound principle. 

Mr. Newton Wilson expressed a hope that as there were many 
gentlemen present who were desirous of speaking on this subject, 
the Council would consent to the discussion being resumed on 
a future evening, and he therefore moved that the discussion be ad- 
journed. 

Mr. Spencer thought there was a great mistake in the nature of 
this discussion. They were going into details, and no one looked 
at the great principle at stake. Sir William Ar.nstrong, the Times 
newspaper, and all who advocated the abolition of the patent laws, 
went into matters of detail, which, when investigated, came to this, 
that the patent laws were not carried out as they ought to be; that 
patents which ought to cost only £5 cost £100; and that the large 
sums annually expended on that account were owing to so called 
inventors being allowed to protect theirinventions. He thought that 
was wholly beside the question. He thought, with all deference 
to Mr. Hawes, that he entirely misappreheuded the question. He 
did not think they could judge from facts, for facts had been 
wrongly applied, because wrongly brought about. If they had an 
institution so badly conducted as to check invention rather than 
encourage it, and from thence it was argued that the patent law was 
wrong, he thought that was no argument whatever. He (Mr. 
Spencer) considered there was a right in the individual as well as in 
the public? There was an undoubted property in invention. Mr. 
Hawes said he appreciated the inventor, bot could not appreciate 
the man who went on step after step in the improvement of an 
invention, He would refer that gentleman to his own case of 
James Watt, and he asked where would have been the splendid 
results now realised ir our great commercial steam marine if there 
had been no improvements made upon Watt’s discovery and inven- 
tion? Were they to keep the ashes of the dead for hundreds 
of years and say that no benefit should accrue to the man who 
brought the results of improvemenis before the public? What was 
the test of the value of an invention? It was the benefit the public 
got from it. If they could now get the same amount of horse- 
power from an engine with 3 lb. of coal that Watt got with 8 lb., he 
thought that was a bond fide advance, the merit of which was due 
to later invention. but that was attained step by step, and yet this 
was what Mr. Hawes had depreciated. He thougbt in the matter 
of property in an invention there could be no misunderstanding. 
A man having a small cottage was as much protected in his rights 
as the man of large estates. He said if acopyright was allowed, 
and if a man was allowed to print his thoughts, and give them to 
the public as his own, the man who invented ougnt to be allowed to 
do the same; and of the degree of merit in invention he did not 
think they were fair judges. If such a board as Mr. Webster had 
suggested had existed, nineteen-twentieths of the present patents 
would not have come into existence. He was not arguing so much 
upon the present state of the patent laws as the state they might be 
in if the suggestions of Mr. Webster and others were carried out. 
That was the question now before them. It was the question 
whether individual right was to be respected—whether a man had 
a right to hold his own invention as a property. If not, what was 
the use of discussing the matter? He held that on every ground 
there was aright. The man who invented had a property-right in 
the thoughts he had worked out into a practical form, and unless 
that right were accorded, invention would go down. ‘They were 
arguing as if capitalists were the most liberal and appreciative class 
of men—as if their language was, “ Come to me with your inven- 
tion, and I will pay you handsomely for it;” whereas he believed 
the rule was (though there were nobleexceptions), “I will get as much 
as I can for myself, and will pay as little as possible for it.” So 
far, therefore, from holding the views of Mr. Hawes, that invention 
would go on better, he believed it would uot go on atall. Hespoke 
as a patentee himself—oue of the step-by-step men. He had spent 
his life in doing certain things, and he believed he had done good 
in a small way; aud if inventors did not look for money reward, 
they looked for large results in another way. But it was the case 





261 


with some men that the genius of invention was within them and 
it must come out, and when it came out they were justified in keep- 
ing it to themselves up to a certain point. If they admitted that a 
man’s thoughts were beneficial to the public, he had a right to the 
same protection, that he might receive the value of them in return, 
ah vo would receive in the case of his cottage or his houses an 


The chairman announced that the discussion was adjourned to 
the next meeting. 





VROOMAN’S MACHINERY FOR SAWING 
IRREGULAR FORMS OF WOOD. 


Tus invention, by Henry Vrooman, of New York, is intended 
for and adapted to sawing timber for shipbuilding or other pur- 
poses, whether curvilinear, straight, bevilling, or winding. 

The log or timber during the process of sawing receives but one 
motion, and that is a straight line, as in mills for sawing logs into 
straight lumber, all the other motions, whether for curves or bevels 
of any degree, being given to the saw. The saw is strained ina 
reciprocating gate or sash, so that it can be turned therein to any 
angle desired relatively to the plane of motion of the log, the mo- 
tious for so turning the saw being derived from a guide, which is 
flexible, and which may be bent and set to any form desired. The 
saw gate is mounted to slide on ways attached to a turning frame, 
so mounted that it ean be turned to any requisite degree in a ver- 
tical plane at right angles to the plane of motion of the carriage 
which carries the log or timber to be sawed, so that the plane of 
the reciprocating motion of the saw can be either set or moved 
during the cutting action to any inclination with the horizon, and 
thereby the saw may be made to cut at any angle desired, whether 
for square, bevelled, or winding work, the motions for this frame 
being derived from a guide which is flexible, so that it can be bent 
and set to any desired form. And the turning frame which carries 
the guides or ways of the saw gate is mounted in a vertical frame 
capable of sliding with the turning frame and saw gate at right 
angles with the plane of motion of the carriage which carries the 
log or timber to be sawed, the said sliding motion being derived 
from the same flexible and adjustabie guide from which are derived 
the motions for turning the saw on its longitudinal axis to make it 
take the direction of the intended kerf. 

The steam engine, by which the saw gate is operated by direct 
connection, is mounted on the turning frame which carries the ways 
on which the saw gate slides, so that the engine and its connections 
with the saw gate follow the change of position of the saw gate, 
whether it be moved to the right or left in sawing curves, or turned 
in a vertical plane to saw bevels. And the connections between the 
saw gate and the mechanism for giving the feeding motion to the 
carriage which carries the log are so arranged, that the feeding 
motion when set will not be varied by the change of positions 
that determine the line of cut, whether curvilinear, bevelling, or 
winding. 

Fig. 1 is a transverse vertical section of the improved machine 
x, x, on Fig. 3, showing the plane of that section; Fig. 2 isa longi- 
tudinal vertical section y, y, on Fig. 1, showing the plane of that 
section ; Fig. 3 is a longitudinal section z, z, on Fig. 1 showing the 
plane of that section. 

a represents a rectangular frame having two ways or guides b, b, 
placed longitudinally on its upper part, and cis a carriage which 
works on said ways or guides; d,d, are two uprights placed on 
each side of the frame at a at opposite poiuis ; .1e upper ends of 
these parallel uprights are connes. «1 by ano !r cross piece e, and 
just below the middle of the frame the said uprights are connected 
by another cross piece f, as shown in Figs, 1 and 2; g represents 
aa upright frame fitted to slide laterally between ways h, h, said 
ways being connected with the cross pieces e, /; frame g has an 
opening in its centre (see Fig. 1) through which the timber passes 
as it is being sawed. To the frame g is connected another frame é, 
having an opening in the centre corresponding to that in frame g. 
The upper and lower ends of the frame i are segments of circles 
fitted to and working within corresponding concave surfaces j so 
attached to frame g as to be of easy adjustment in taking up play or 
wear. Clasps & attached to surfaces j extend over the front side of 
the frame i (see Fig. 1), thereby confining frame i in its position, 
these clasps & being graduated in their action upon frame i by set 
screws /, Frame i may thus be held firmly in position or left free 
to be tilted or inclined either way, and at the same time rendered a 
permanent combination with the frame g so far as shaking is con- 
cerned irom the action m attached thereto in driving the saw sash n. 
The saw sash or gate nis provided with suitable boxes to slide on 
four parallel rods 0, 0, 0,0, the ends of which are fitted to and 
secured in projecting pieces from plates p, p, secured to the frame é, 
the parallel rods 0, 0, 0, 0, being in a vertical position when the frame 
i is vertical, so that with the said frame the saw can be worked at 
any desired inclination to suit the bevels required to be sawed, The 
saw sash is formed of one upright and two horizontal parts. The 
outer ends of these horizontal parts are connected by a rod g, which 
is fitted in bearing r, r, (see Fig. 1) at each end so as to allow of its 
being turned. ‘To the frame g (see Fig. 3) is attached an arm s by 
bolt ¢, the said arm having on its outer end friction rollers %, u, 
properly fitted on a shaft v, said shaft passing through and being 
secured in arm s; w is a spring steel pattern or guide (see Figs, 1, 
2, and 3), held avd controlled by screws or rods 2, 2, which are 
secured to the carriage by screw nuts as represented, or other 
equivalent means, so that the rods x, 2, may be moved and secured 
so as to obtain the desired form in the pattern w; pattern w is 
attached to the screws or rods z, x, by means of small flat bars y 
(see Figs. 2 and 3) rivetted loosely in a slot formed in the rounded 
ends of rods «, x, said bars y passing through slots z formed in the 
pattern (see Fig. 2), and a pin confined in their ends so as to hold 
the pattern up against the ends of the screws or rodsz,z, The flat 
bars y being so secured in the ends of the screws or bars z, 2, as to 
leave their opposite ends free to move horizontally, are thus enabled to 
take any position the pattern may be made to assume, whileatthesame 
time the length of the slots in the pattern allows the bars yto slip or 
move horizontally in ssid slots so as to compensate for the lengthening 
and shortening of the pattern resulting from its being made to assume 
different forms. ‘To insure graceful and easy curves and shapes in 
the pattern perforations a' ot the diameter of the width of the slot z 
are made at intermediate spaces between said slots (see Fig. 2), 
Against the pattern w the friction rollers u, u, bear on the one side, 
On the upper and lower ends of the shaft v flat bars 0! are fitted so 
as to turn on the shaft v and extend over and beyond the edges of 
the pattern w, so as to allow of other rollers c' being attached to 
their inner surfaces, which bear or act against the other side of the 
pattern w, see Figs. land 3. The frames g and i are thus con- 
nected with the pattern w by the rollers v aud c', and controlled by 
it in their lateral position in the degree corresponding to the 
“sweep” or irregularity of its form as it (the pattern) moves along 
with the carriage to which it is attached. As the bars J' at their 
outer ends accommodate their position to the form of the pattern, 
and from tbe bearing of the rollers c! against the pattern fail in the 
direction of the movement of the pattern, a close bearing is thus had 
against both sides of the pattern, and all play or wear thereby 
automatically taken up. ‘To the side of the bevelling or turning 
frame é is attached a segment flanch d! (see Figs. land 3.) ‘To the 
opposite ends of this flanch are attached two chains e' and f?, which 
cross each other on the outer curved surface, their opposite ends 
being secured to the upright bar g' at opposite points (see Fig. 1). 
The lower end of the bar g' is fitted around the arm A! of a 
vertical bar i! (see Fig 1), su as to slide laterally on an arm h', when 
the frames g audi are moved laterally on the ways. The upper 
end of the bar i' is attached to a spring steel bevelling pattern or 
guide j' (see Fig. 1), in the same manner, and by similar means to 
those employed in connecting arm s to the crooking partern w. 
This bevelling pattern is similar to pattern w, but lies below, 
and it is attached to the side timbers of the carriage; the 
fastenings and means of operating are situated in positions 
transverse to those securing and controlling pattern w, a3 seen 
iu Fig. 1 in the illustrations ; 4' is a common up-and-down web saw 
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placed” in the sash z. The upper and lower ends of said saw are 
secured ‘1 the usual way in pieces /' ; the outer ends of said pieces 
are bent horizonially, see Fig 2, and fit into corresponding bent por- 
tions of vertical bars m'. Bars m! are hook-shaped at their outer 
ends and fit over the horizontal parts of the saw sash n (see Figs. 1 
and 2). The bent portions of the pieces /' have pivot points n', 
which bear, iv corresponding shaped cavities in bars, m!, which allow 
of the saw being turned in the saw sash with but little friction. 
The bars m' have screws o! passing through their outer ends, which 
bear against the saw sash, by means of which the saw can be pro- 
rly strained for use. The pieces /' have projecting arms p!' (see 
‘igs. 2 and 3). To these arms links g' are attached, so as to turn the 
saw in the sash. These links q' are connected at their opposite ends to 
arms r' of bell cranks s', said bell cranks being firmly attached to 
rod g, near the horizontal parts of the saw sash. Arms ¢! of bell 
cranks s' are connected at their opposite ends by a flat guide rod u', 
said guide rod being so fitted in its bearings in the arms ¢! as to 
allow of being turned; v' is what is denominated a guide bar (see 
Figs. 1 and 3), having two sides at right angles with each other, 
the one part lying and moving in the direction of the length of the 
main frame a and in a mortice in the arm s, and the other part 
transverse (see Fig. 3). Through the transverse portion of the guide 
bar v' is a vertical slot w!, through which the guide rod w!, when the 
saw sash n and bar vo! are moved up and down, passes the length of 
this slot, allowing the required amount of play laterally, so that the 
saw sash and guide rod u'! may be worked in any required oblique 
position without restricting the freedom of the said guide rod u'. The 
slot w! it is preferred to have lined with wood, so that the guide rod 
u! may operate in it at any degree of speed with but little friction or 
wear. On the upper and lower ends of vertical shaft v are fitted 
guide forks z' (see Figs. 1 and 8), These guide forks are allowed 
to turn on the shaftv. Those portions of the guide forks lying 
parallel with the pattern w are connected by a small vertical shaft y' 
(see Fig. 3), on which shaft are friction rollers z!, which bear against 
the pattern w. Bars a? are also fitted on shaft y', and project over the 
edges of the pattern, and on their inner surfaces other friction rollers 
6? are attached, which bear against the other side of the pattern. 
Those portions of z' lying parallel with the pattern are thus con- 
nected with and controlled by it, so as to follow the sweep or crook of 
the pattern, while the other parts or ends of z', extending out at 
right angles from the pattern w, are forked, and embrace pins c?, 
which preject from the upper and lower sides of the guide bar v! 
(see Fig. 3). Now when the pattern w is moved along with the 
carriage c, the guide forks z' will be turned on the shaft v by the 
curvature of the pattern, and according to the extent of such curva- 
ture will move the guide bar v', together with the guide rod u! in or 
out, and by means of levers ¢', @', andr’, r', and links g', q', with the 
saw, keep the sides of the saw parallel with the sides of the pattern 
in guiding its teeth in the intended direction of the kerf or cut in 
sawing curvilinear work. A reciprocating motion of the saw and 
saw sash is obtained by the action of the engine m, which is bolted 
firmly to the bracket or seat d?, said bracket being attached to the 
upper part of the bevelling frame i, the piston rod of the engine being 
attached directly to the saw sash (see Fig. 1). Attached to and pro- 
jecting downwards from the lower part of frame i is a rigid bar e?, 
in the lower end of which journals for the crank shaft 7? are fitted. 


The lower end of the bar e? extends out laterally on each side and in | 


front (see Figs. 1 and 2), so as to have a rectangular vertical open- 
ing therein, in which opening the crank g? plays. The crank g* and 
the saw sash m are connected to each other by a common pitman 
connection A? (see Fig. 2.) ‘The valve of the engine is operated from 
an eccentric or crank on the rear end of crank shaft f? (see Pig. 1), 
the motion being transmitted through the small pitman :*, lever 7%, 
rod 4%, and lever /?, to the valve piston m? (see Figs. 1 and 2), tne 
dead points in the movement being overcome by the action of the 
fly wheel n? on the crank shaft 7%. The carriage is fed in the usual 
way by racks o? and pinions p*, underneath each side of the carriage 
(see Fig, 1), the pinions being attached to and driven by the trans- 
verse shaft g?, said shaft being supported by the frame a at the one 
end, and by the arm r? projecting forward of and bolted to the back 
side of the cross piece f at the other end. Feed motion igs imparted 
to the carriage by the reciprocating motion of the saw sash n through 
lever s?, pawls @, and ratchet wheel u?, shaft v?, bevel wheels w?, 2°, 
shaft y*, and gear wheels to the transverse shaft g*, on which 
are the pivions p*, p? (see Figs. l and 3). On the lower part of the 
saw sash is secured a segment bar a’, and around this bar is fitted a 
sliding sleeve 4 (see Fig. 3), and on a pin c* projecting out from 
and forming a portion of sleeve b3, the erd of the feed lever s? works 
As the sleeve 63 is free to slide either way on the segment bar a3, the 
saw sash may be thrown in oblique positions either way, and an up- 
and-down movement still be given to the end of the feed lever s%, 
from the action of the saw sash. The carriage is gigged back at 
double the speed of the forward feed movement through bevel wheels 
@ and e°, being brought into action by a shift of the clutch /? (see 
Fig. 3). The upper end of the saw is inclined forward, to give it 
“rake,” so that when it is moved up the timber is moved or fed 
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forward, and the saw changed in its position to agree with | 


the form of the patterns, and when it is moved downwards the 
timber is at rest, and the saw does its work. Thus it will be seen 
that the guiding, bevelling, and lateral movements of the saw 
are obtained when all the parts are free from strain or binding, 
consequent upon the cutting of the saw, and, therefore, but little 
force is required to be exerted by the guides or patterns to pro- 
duce the desired effect upon the saw. Steam is applied to the 
engine m through a stout vulcanised gutta-percha steam pipe 9°, 
which from experience proves to possess all the requisites for 
strength, flexibility, and durability. The exhaust steam pipe is 
designated by h3 (see Figs. 1 and 2); #3, i, are head and tail blocks, 
seen in Figs. 2 aud 3, resting upon the transverse timbers of the 
carriage c, and held in position and moved laterally in the usual 


| way by nuts and bolts 73 and slots £3, a lever in the hands of the 


attendant resting against the fulcrums /, /5, and taking effect in 
teeth m3, m3, Fig. 3; n3 are dogs in the head and tail blocks, and 
secured after being driven into the timber by nuts and hook 
bolts 03, 03. The timber, after having the lines described upon its | 
upper surface showing the form of curves or crooks required, and 
the figures marked thereon indicating the degree of bevel required at | 
the different points, is firmly secured in the carriage. The crooking 
pattern is then set to conform to the lines marked on the timber by 
so moving the screws or rods x longitudinally as to produce a 
uviform distance between the said pattern and lines marked on the 
timber throughout their entire length. The plane or line p%, seen 
in the vertical central section, Fig. 2, shows a point of elevation or 
depression of the bevelling pattern 7! to produce a vertical positiou | 
of the saw, and in the ratio of deviation from said line p*, either 
above or below the saw, takes a corresponding inclined or bevelled 
position to be determined by measurement from the line p%, or avy 
other fixed line from which to measure. 


Improvep Locomotive. — Mr. Cross’ locomotive with Mr. Adams’ 
radialaxle boxes is working for a time on the North London Railway. 


has been held to make arrangements for inviting the directors to a 
banquet. The fact that Messrs. Waring are having new offices 
erected, and that ordershave been given in Plymouth for provisions | 
to be put on board the steamer Calcutta to the extent of nearly | 


| more than another. 


| dishes were considered a suitable supply for the first course. 
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£2,000, show that its importance to the place is not slight. After 
some discussion it was arranged that the directors of the company 
should be invited to a banquet at the Royal Hotel on Wednesday, 
the 11th of May, the day previous to the sailing of the Calcutta. 
Last week a deputation from Bristol had an interview with Lord 
Stanley of Alderley at the chief offices of the Post-office in St 
Martin’s-le-Grand, for the purpose of directing his lord- 
ship’s attention to the advantages of Bristol as a port for 
the arrival and departure of mail steamers. The Mayor 
explained the object of the deputation, and was followed by Mr. 
Berkeley, who referred his lordship to the evidence taken on the 
subject, and published by the House of Commons; by Mr. Miles, 
who described the works in progress for accommodating steamers, 
and the railway connection; by Mr. Jones, who represented the 
Merchant Venturers; by Mr. Sholto Hare, who read a portion of the 
evidence of Captain Hosken; by Mr. Whitwill, who said the captain 
would himself have attended but for indisposition; and by Mr. 
George Wills, who showed the rapidity and convenience with which 
the mails could be worked to and from Bristol. Mr. L. Bruton pro- 
duced a plan of the port and channel, which his lordship carefully 
examined. Lord Stanley said the mail contract had six years to 


| run, and no change could be made at present. Theouly point under 
| consideration was the landing of the mails at Falmouth or Plymouth. 


There was no disposition, his lordship added, to favour one port 
Bristol could tender for the mails if she chose, 
and if she could show a better case than Southampton, she would 
get the contract. s 
ExGiiso Frastinc 1n Orpen Trwes—For an ordinary feast with 
which any good man might entertain his friends, about .— 
4 
included such substantial articles as a shield of brawn with mustard, 
a boiled capon, a piece of boiled beef, a chine of beef roasted, a 


| neat’s tongue roast ‘d, a pig roasted, baked chewets (minced chickens 
| made into balls), a 10asted goose, a roasted swan, a turkey, @ haupch 


of venison, a venison pasty, a kid with a pudding in it, an olive ple, 


| a couple of capons, and custards, Besides these principal dishes the 

Maw Steamers —The establishment of a line of steamers from | 
Plymouth by the London and East India Mail Packet Company, has | 
been received with lively satisfaction at that town, and a meeting | 


housewife added as many salads, fricassees, quelyuechoses, and devise 
pastes as made thirty-two dishes, which were considered as many 
as it was polite to put upon the table for the first course. Then 
followed secoud and third courses, in which many of the dishes 


| were for show only, but were so tastily made as to contribute much 


to the beauty of the feast. The banquets given by princes or nobles 
were much more important affairs.— Builder. 





Aprit 29, 1864. 





THE ENGINEER. 


263 








TO CORRESPONDENTS. 


Notice.—A SprectaL Epition of THE ENGINEER is 
published for FoBEIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 

s. T. (Burntey.)—T. L. L.’s engine was one of a numerous class running in 
many parts of the United States. 

. M. K.— Your 4-in. pipe, 600/t. long, and falling Eft. in that distance, will 
discharge 94§ gallons per minute. 

A. B.—We do not know of the swit to which you refer. 
and others has been decided against Foxrweil. 

c. G. H. (Cork).— We do not think you can get a better work than Truran’s, 
published by Messrs. Spon, of Bucklersbury. 

A ConsTANT READEK (Manchester)—Send to Mv. Collins, 189, Stirling's- 
road, Glasgow, jor his prospectus of such a work. 

§. Lb. (Manuchester.)—The description of Sellers’ screwing machine was 
pe blished in our number of May 2nd, 1862, now out of print. 

R. CU. (Gateshead ).— The turbine shot was patented by Mr. Bessemer in 1855, 
and we could not, therefore, assign any originality to you in connection 
with it. 

A WorKING ENGINEER.—Professor Tyndall's book may be had of Messrs. 


Foxwell y. Bostock 





Spon, Bucklersbury, E.C. The papers on the dynamic theory of heat, which 
have appeared from time to time in Tu ENGINEER, may answer your 
purpose. 

W. D. 0. C.—Mr, Woodcroft's patent of 1832 showed two, and in some cases | 
Jour, screws to the some vessel, the screws being applied on the outside of the 
ship, nearly amidships. Your trunk fr the shafis is decidedly like that 
proposed by Messrs. Roberts and Symonds. Your screws would be broken 
when the versel came alongside another, or up to a quay. 

T. N.—The aimission of steam upon the top of the piston of a steam | 
hammer will increase its velocity in descending. If the hammer fall 4ft. tt | 
will (supposing for a moment that the fall was free, and in vacuo) have a | 
velocity of \Gft. per second at the moment of striking. No steam is required | 
so far, But, by the additwn of steam pressure, the velocity may be 
increased, perhaps, to 32ft. per second, nm which case the effect is the same 
as if the hammer, without steam, had fallen from a hesght of 16/t., the | 
effect being thus quadrupled, 





MEETINGS NEXT WEEK. | 


INSTITUTION OF CiviL ENGINRERS.—Tuesday, May Srd, at 8 p.m. 1. Dis- | 
cussion upon “* Locomotive Engines for Stee» Gradients and Sharp Curves,” 
and upon “Impedimental Friction between Wheel Tyres and Kails,” 
2. ** Manufacture of Coke,” by M. Pernolet. 

INSTITUTION OF MECHANICAL ENGINEERS. ~The next general meeting | 
will be held at the house of the Institution, 81, Newhall-street, Birming- 
ham, on Thursday, 5th May, at Four p.m. The following papers will be 
read and discussed at tne meeting :—** Description of Harrison’s Cast Iron 
Steam Boiler,” by Mr. Zerah Colburn, of London, communicated through 
Mr. Charles F, Beyer. *‘ On the Listribution of Weight on the Wheels of 
Locomotives,” by Mr. John Robinson, of Manchester. 

Royal UNITED Service Institution, Whitehall-yard.—Monday, May 2nd, 
at 8.30 p.m., “‘ Employment of Cast Steel for the Manufacture of Ordnance 
and Projectiles,” by H. Bessemer, Esq. 


Tus ENGINEER can be had, by order, from any newsagent wn town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the ofice on the following terms (paid in advance): — 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and sixpence per annum 
torll be made, 
THE ENGINEER is registered for transmission abroad. 

Letters relating tothe adverti tsand publishing department of this paper 
are to be addressed to the publisher, Mk. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of Tu® ENGINEER, 163, 
Strand, London, W. C. 








THE ENGINEER, 





FRIDAY, APRIL 29, 1864. 





THE PATENT LAWS, 


One, and we think only one, substantial ground of 
objection to the principle of the patent laws has been 
raised during the discussion which has just taken place 
upon that subject at the Society of Arts. That objection 
is this:—The patent laws, by protecting the inventor in 
Great Britain, while continental manufacturers are free to 
work his invention without royalty is, by so much, a tax 
upon the British manufacturer who may have occasion to | 
compete directly with his foreign rival. Thus there may | 
be a large market for English portable engines and 
steam ploughs in Austria (notwithstanding the known 
fact that the Austrians are already capable of making 
locomotive engines and railway plant more cheaply 
than we in England can). We will suppose that the 
English exporter to Austria has to pay a considerable 
— royalty at home, whereas a manufacturer in 

ienna, Trieste, Pesth, or Prague, supposing he chose 
also to reproduce the English portable engine or steam 
plough, pays no royalty at all. This view of the case | 
does present a ground of complaint on the part of 
the British manufacturer, and, here and there, there | 


| may compel others to forego the use of his invention, or 


| bear this in mind, and if required to do so they ought not, 


| was protected in all the other states, Prussian or Swiss 


| be recognised only on the ground of public policy. On the 


employing his invention would have nothing to pay for its 
use. It needs but a slight amount of reflection to show 
that an inventor only deserves protection when he takes 
the pains to ask for it, and it would be no injustice to ask 
him either to protect his invention abroad, or else to forego 
all profit from its use - see our own coasts. The in- 
ventor may contend that the state owes him protection in 
the full use of his invention in the United Kingdom, and | 
altogether irrespective of the destination of the thing in 
which a manufacturer may embody his invention. Here, 
however, we have to remember that the whole question of | 
patents turns upon considerations of public policy. The | 
only primary right which the inventor possesses in respect | 
of his invention is to keep it to himself, and to lawfully 

turn it to as good account as he can. The state cannot be 

supposed to grant patents in acknowledgment of any right | 
to demand them. The grant is made solely in the interest | 
of the public. And, here, the State may at any time | 
interpose and require reasonable concessions on the part 
of the patentee. Much of the misunderstanding which 
has attended the whole discussion of the patent laws 
has arisen from a mistaken notion that the inventor 
has an inherent right to exclusive property in his own 
invention. He has indisputably (if he records that inven- 
tion) the right to practice it by himself during his whole 
life, and his children inherit that right. But it is for tae 
State to say whether, and if so, for how long a period, he 





otherwise to pay him for such use. Here, clearly, the 
inventor has no inherent right whatever, for it would be 
absurd to speak of an inherent right which an Act of Par- 
liament does, in all cases, terminate in fourteen years. It 
is as competent for the State to require that an inventor 
shall protect his invention abroad, or else forego his royalty 
on exports embracing his invention, as it is competent to 
grant or withhold patents at all. Inventors should always 


we think, to object to relieve the trade of the country from 
any burden traceable to their own unwillingness to protect 
their inventions abroad. 

It might be argued by some that, as in some continental 
states, obstructions are thrown in the way of obtaining 
patent privileges, while in Switzerland no patents are 
granted, the inventor might, to a great extent, lose his 
reward altogether. The majority of the continental 
states, we are to remember, however, do grant patents, and 
the loss or gain could not be comparatively great in re- 
spect of the Prussian or Swiss trades, for if the inventor 


manufactures embracing the invention would have to pay 
royalty in those states. 

A good deal might be said against the system we pro- 
pose, and its execution is attended with certain difficulties, 
although these are not by any means insurmountable. At 
any rate, and at no great sacrifice on the part of inventors, 
the mode we have suggested would effectually remove the 
obstacles under which the British manufacturers of patented 
articles are now said to labour. Our suggestion is based 
upon the principle that property in inventions is different 


in its nature from other property, and that the former is to 


general ground of maintaining the patent laws we are 
strongly in their favour. In the whole discussion at the 
Society of Arts no valid objection has been brought against 
them—no tangible instance of the obstruction which they 
are said to cause to trade. On the contrary, the convic- 
tion appears to have been general that, without patent laws, 
inventions would not be perfected to the extent to which 
they now are, and that most inventions which were really 
brought to anything would be worked in secret. We may 
admit that original ideas would continue to spring up in 
men’s minds as freely, perhaps, without patent laws as with 
them. Considered in one light invention is easy, and, in- 
deed, irrepressible with a certain class of men. They are 
always scheming, and whatever we may say of the fair- 
ness of allowing their schemes to be freely appropriated to 
the advantage of others, it is not improbable that the State 
would lose nothing were these schemes suffered to go un- 
protected. But there is all the difference between mere 
scheming and that kind of persevering invention which 
ends in a tangible and useful creation. Perhaps a hun- 
dred men may have long ago thought of steam ploughing, 





and of the general mode of hauling ploughs by a rope. 


having a large diameter, or large flat surfaces, cannot be 
safely worked beyond a moderate pressure. If a large 
heating surface be provided within a small space a con- 
siderable degree of complication is inevitable, and, thus 
far, boilers of the locomotive and kindred types have 
been found to be much too subject to choking and 
repairs to answer the general purposes of land 
engines. The safest boilers, so far as the mere liability to 
explosion is concerned, are doubtless those of the water- 
tube class. In these there is nowhere a large base upon 
which a bursting pressure can act, while the water con- 
tained in no single tube could, even in case of failure, 
cause much harm. But, as a class, water-tube boilers have 
not answered a good purpose. Most practical engineers 
know something of the experimental working of one or 
more forms of water-tube boilers, and will not need to 
retrace their history here. Boilers having small water 
cells come under the same observations. ‘The attempt to 
introduce steam of 1301b. pressure into sea-going steamships, 
only three or four years ago, failed on account of defective 
circulation in a water-cell boiler, notwithstanding that it 
was supplied from a surface condenser. In another variety 
of water-tube boiler a circulating pump was employed to 
maintain a constant circulation of water through the tubes. 
The idea was ingenious, but it does not appear to have 
gained any considerable amount of favour. Other modes 
of causing circulation in water-tube and water-cell boilers 
have been tried, but as yet no simple and satisfactory boiler 
adapted to very high pressures has been introduced com- 
mercially, and on anything like an extensive scale. 

Attention is now, however, being directed in Lancashire 
to a form of boiler which appears to fulfil all the condi- 
tions of a good high-pressure generator. It consists of 
cast iron spheres of small diameter, connected together by 
necks and fastened by long bolts. Although cast iron may 
not appear to be the Lost material for steam boilers, it is 
to be remembered that its applicability turns almost wholly 
upon questions of proportion. We employ cast iron suc- 
cessfully, not only for steam cylinders of the largest 
diameter, and for any pressure, but also for hydraulic press 
cylinders, and for ordnance where the pressure is measure- 
able rather in tons than in pounds per square inch. And, 
too, we sacrifice nearly one-half of the strength of wrought 
iron boiler plates in single rivetted joints, whereas the cast 
iron generator has its full strength at all parts alike. Witha 
thickness of castings of only 3in., we believe that the burst- 
ing pressure of the parts of the cast iron boilers in question 
is nearly a ton per square inch, or from four to seven times 
that of the large boilers worked in the manufacturing 
districts. Not only is the absolute strength much greater, 
but as no single compartment of the boiler contains as 
much as one gallon of water, the consequences could 
7 be disastrous, even should one or more of the spheres 
ail. 

The great difficulty heretofore experienced with water 
tube boilers, in respect of circulation and freedom from 
scale, is, it is understood, most effectually overcome in the 
new cast iron boiler. Mr. Joseph Harrison, of Philadelphia, 
U.S., the inventor, had anticipated that scale would be 
deposited in the usual manner, in the spheres of his boiler. 
He had contrived a very convenient and effective instru- 
ment for breaking off the scale, and with this, and tolerably 
clean feed water, had reckoned upon satisfactory working. 
‘lhe first boiler upon his new principle was, we believe, 
first erected, several years ago, at the engineering works 
of Messrs. William Sellers and Co., of Philadelphia, U.S., 
and the first erected in this country was started in October, 
1861, at the chemical works of Messrs. Denton, Bow Com- 
mon. For more than a year, moreover, the cast iron 
boiler has been employed in driving the extensive works of 
Messrs. Hetherington and Sons, of Manchester. Nearly 
200 indicated horse-power is required at the works in 
question, and the feed water is taken out of the Man- 
chester canal. Yet, in all the cases mentioned, it is 
alleged that no accumulation of scale has ever taken place. 
This is, perhaps, tOe most extraordinary fact which has yet 
been manifested in the working of a boiler with foul feed 
water. ‘Ihe cast iron boiler spheres have not, it 
is said, ever been cleared with the tool intended for that 
purpose, nor has it been necessary to open them for exami- 
nation. ‘That the water used contains the materials which 
go to form ordivary boiler scale, there is no doubt, and 
there is no reason for supposing that it should remain 


are those who have endeavoured to make the most of | But Mr. Fowler worked out this idea with practical re- | either in solution or suspension in the cast iron boiler more 


it. 


We are really in doubt whether, in practice, our | sults. The difficulties with which he has had to contend | than in any other. 


What increases the apparent paradox 


manufacturers have traced a single case of hardship of | are well known, and it cannot be supposed that he would | is that, on examination, it is found that scale is deposited 


this kind, but it is one within the range, not merely of | 
possibility, but probability also, and we have no objection 
to admitting that such cases may be numerous. ‘Those, 
however, who have presented this instance of the possible 
action of the patent laws, have gone the length of de- 
nouncing these laws in consequence ; the fact of their sup- 
posed interference, in this manner, with free trade being 
held sufficient to justify their immediate abolition. It has 
never, so far as we are aware, been asked whether, while 
maintaining laws of some kind for the protection of the 
right of property in invention, the disadvantage at which, 
it is alleged the present laws place the English manufac- 
turer might not be, in some way, removed. ‘here is, we 
think, an easy and tolerably direct way of amending this 
inequality. 

In the first place, it might be made a condition that, on 
all patented articles exported, the royalty charged or fixed 
upon the articles should, in the declared value, be distin- 
guished from that of the articles, irrespective of royalty. 
if Messrs. Clayton and Shuttleworth ship a portable engine 
upon which they have a patent, they should be required to 
distinguish in the whole declared value of the engine the 
royalty which they rate upon the patented improvement. 
In this case we are supposing them to be not only the 
manufacturers but the patentees of the engine. If, how- 
ever, they pay a royalty toa patentee, then it should be 
required either that the patentee protect his invention also 
im every country having patent laws on the continent, or 
that it should not otherwise be competent for him to collect 
his royalty on the article so exported. In this case, if the 
patentee did not protect himself abroad, the manufacturer 





have persevered as he has done had he known that, as soon | 
as success was attained, his machinery, which is simple and | 
capable of being made by any agricultural implement | 
maker, would be reproduced by manufacturers on all | 
sides of him,and who would pay him nothing. We may 

say the same of Mr. Bessemer’s process. We believe 

that process to have been almost a creation of the sys- 

tem of patents. Mr, Bessemer has always invented | 
with a view to reward. His process at one time promised | 
no useful result, but he persevered, expending much time 
and money, feeling sure that he was protected, and at 
length he gave to the world a new industry, the value of | 
which may yet be counted by hundreds of millions. Who | 
that knows aught of the habits of inventors and the | 
characteristics of invention, will say that, but for the 

patent laws, the Bessemer process might have lain un- | 
developed for years. It should never be forgotten, too, | 
that patents stimulate invention, ‘The fact that there is a 

patent in the way is enough to set many men at work to 

devise something different, better, and cheaper. This not 

only gives new resources to industry, but it causes com- 

petition in trade, and thus gives to the world the fullest | 
advantages of each and all inventions. 


SAFETY STEAM BOILERS, 


THE growing conviction of the advantages of high- 
pressure steam would possibly have resulted in our now 
working at 250 lb., or more, per square inch, were it prac | 
ticable and safe to work steam boilers up to that point. 
Boilers of simple construction must be of large dimensions, 
in order to obtain sufficient heating surface. And boilers | 








in the usual manner, and again released and blown out at 
the end of the week. Itcertainly cannot be because 
the material of the boiler is cast iron, for a cast 
iron kettle will “fur” with a scale that almost defies 
removal. Yet, when a sphere is purposely taken 
from the boiler for examination, it is found clear of 
scale within, although a tablespoonful or so is occasionally 
found in loose fragments, never thicker than a sixpence, 
The explanation of this curious result is to be looked for, 
perhaps, in the alternate expansion and contraction of the 
spheres on raising steam and on stopping at the end of the 
week, It is one valuable property of boiler scale that it 
has no elasticity, or, at any rate, no extensibility. It is a 
well-known device of engineers to light a fire of shavings 
in the flues of an empty boiler, whereby the scale is 
loosened by the sudden expansion of the plates to which 
it has attached itself. Superheated steam has been ad- 
mitted into an empty boiler for the same purpose, and it 
is said with very good results. But until now we have 
never heard of a boiler which, by its own alternate and 
imperceptible expansion and contraction in beginning and 
ending work, thus managed to shed its own scale. We believe 
that the fact is unquestionable that the new cast iron boiler 
has done this, so far, in every instance where it has been 
tried. If continued experience proves that this result may 
be always depended upon, there can be no doubt that a 
boiler possessing such advantages will work a revolution 
in our present mode of generating steam. A description 
of the boiler forms the subject of a paper to be read, next 
week, at the general mecting of the Institutionof Mechanical 
Engineers. 
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THE LATE MR. RICHARD ROBERTS. 


An influential meeting was held on Wednesday, at the house of 
the Society of Arts, to consider the most appropriate and effective 
manner of testifying to a general sense of the invaluable services 
which the late Mr. Roberts conferred upon mavufacturing industry 
and mechanical science by his many remarkable inventions and by 
his long and useful career as a mechanical engineer. Sir Edward 
Belcher, C.B., occupied the chair. Letters were read from the Duke 
of Sutherland, the Earl of Caithness, Lord Stanley, MP., Lord 
Alfred Churchill, M.P., John Pender, Esq., M.P., Colonel French, 
chairman of the Bombay, Baroda, and Central India Railway, Mr. 
Wilson, of Manchester, and others, cordially approving of the 
object of the meeting, and expressing their readiness to act upon a 
general committee, to be formed to carry out its resolutions. 

After Mr. Bazley, M.P., Mr. Fairbairn, Mr. Thomas Web- 
ster, Mr. Lamb, and Mr. Zerah Colburn had addressed the 
meeting, the following resolution was proposed by William 
Fairbairn, Esq., LL.D., F.RS., seconded by Thomas Baz- 
ley, Esq., M.P., and carried unanimously: — “Tha: this 
meeting is of opinion that the eminent services which Mr. Richard 
Roberts has rendered to the manufacturing industry of this country, 
and to the world at large, by his useful inventions, demand some 
substantial and permavent record, and that the most appropriate 
tribute to his memory would be, in the first instance, to provide 
for the independence of his only daughter, and that for this pur- 
pose a fund be raised by public subscription.” Mr. Fairbairn 
stated that a local committee, acting in Manchester, had already 
obtained subscriptions to the amount of £1,500, and that it was 

robable that £1,000 or more would be further subscribed there. 
t was the wish of the friends, in Manchester, of the late Mr. 
Roberts, to co-operate with the committee to be formed in London. 

Mr. Zerah Colburn proposed, and Mr. Bennet Woodcroft seconded, 
a resolution to the effect that a general committee be nominated, witb 
power to add to their number, to carry into effect the purpose of the 
meeting as already expressed. The committee appointed consisted 
of the following aud other noblemen and gentlemen. His Grace the 
Duke of Sutherland, the Earl of Caithness, Lord Stanley, M.P., 
Lord Alfred Churchill, M.P., Admiral Sir Edward Belcher, C.B., 
Thomas Bazley, Fsq., M.P.. John Pender, E+q, M.P., William 
Fairbairn, Esq., LL.D. F.RS., Col. French, Mr. Zerah Colburn, 
Mr. Bennet Woodcroft, Mr. Thomas Webster, Mr. Wm. Bridges 
Adams, Dr. Whitehead, A. Hutton, Esq., Mr. John ‘Trotman, and 
Mr. P. Le Neve Foster, Honotary Secretary. 

Mr. Roberts was at one time a partner among five, in the firm of 
Sharp, Roberts, and Co., and his share of the handsome profits 
realised from the construction of his self-acting mule was not, 
perhaps, commensurate with the great genius displayed iu its inven- 
tion. Mr. Koberts possessed considerable means when he retired 
from the Atlas Works, in 1843, but growing difficulties compelled 
him, afew years ago, to dispose of his property by a forced sale. 
This left him with little beyond his own exertions, and these he 
continued almost to the very close of his long life. Lis only daugh- 
ter, who possessed a considerable knowledge of her father’s inven- 
tions, and who was keenly alive to the least attempt to detract from 
his great reputation, was his constant assistant and attendant to the 
last. Those who knew Mr. Roberts’ private life spoke feelingly, at 
the meeting on Wednesday, of the noble example of filial devotion 
which his daughter’s conduct had presented. Her graces and 
accomplishments would have easily won for her a different position ; 
but she preferred to sacrifice not only her prospects, but even her 
health, as she has done, in order that her father’s path to the grave 
might be smoothed by a daughter's affectionate care. Her case has 
excited au unusual degree of sympathy, and it is widely felt that the 
noblest memorial to her father’s life will be a fitting provision for 
her own. 


Frencu Coat Mines.—The committee composed of the owners of 
French coal mines have just published some interesting statistics 
from which it appears that in the year 1853 the French coal mines 
produced 5,000,000 tons, of the value of 53,654,903f. In the year 
1863 the produce rose to 10,000,000 tons, of the value of 117,500,000f. 
which is only a little more than one-eighth of the produce of the 
English coal mines. It is said, nevertheless, that the stock of coals 
in the stores in France is exhausted in consequence of the severe 
winter, and that it will be necessary to look to foreign countries for 
a fresh supply. 

Foren anv Conontat Jorrixnas.—Four ships of war have been 
some time constructing at Nantes and Bordeaux for the Confede- 
rates, aud Mr, Dayton, the United States Minister here, has just 
obtained from the Minister of Marine an order to prevent their being 
armed, the authorisation having been withdrawn from the contrac- 
tors, on the ground “that the construction and delivery of these 
vessels of war would be contrary to the declaration of neutrality 
made by the French Government in June, 1861.” It is pretty cer- 
tain, however, that the original permission was accorded after that 
declaration had been made, and, if so, the present act is a kind of 
revulsion against the South.—The scheme for improving the various 
ports and harbours of France is being pursued with laudable zeal ; 
the Government has decided that important works shall be executed 
at Brest and Havre, the municipal councils having proposed 
to advance to the State, in the former case four, and in the latter 
eight millions of francs for the works in question. It is expected 
that many other towns will follow the example of Brest and Havre, — 
Some idea of the cost of the demolitions and reconstructions going 
on in Paris may be obtained by the following fact. A large and 
well-known establishment for ladies’ wares in tae Chausée d’Autin is 
required for the approaches to the new opera house, and the jury has 
just made its award ; the proprietors get for the twenty years to run 
of their lease the sum of 1,164,264 francs, and for their goodwill 
2,242,000 francs, or over £136,248 in all, or at the rate of £6,802 per 
annuum for the whole term of the lease unexpired.—Advices have 
been received from Sir Charles Bright announcing the entire com- 
pletion of the Persian Gulf cable on the 27th of March. The line 
was working excellently through its whole length. The land 
line between the head of the Gulf and Bagdad is not yet com- 
pleted. The Bhore Ghaut Railway Incline has at last been fairly 
opened for passenger traffic, after having been regularly worked by 
goods trains for several months; and Poona cap now be reached in 
eight hours from Bombay. In another direction the Bombay and 
Baroda line is finished, and special trains occasionally run direct 
from the Presidency town to Ahmedabad ; but the feacing and per- 
mauent way of the southern line are not yet in a satisfactory condi- 
tion, and the stations have still to be builti—deficiencies which have, 
it is understood, induced the Government to refuse their sanction to 
the opening of the railway till after the monsoon.—The Hritish 
Government have just concluded an arrangement with the Pacitic 
Steam Navigation Company for av extension of their mail contract 
for a period of seven years, from April, 1865.—The Vigie, of Cher- 
bourg, states that the iron-plated squadron of ships of war are to be 
ready to go to sea at the end of this month. They are to visit 
the coast of England at the beginning of May, and to return 
to Cherbourg after an absence of ten days. — Mr. Collins has 
returned to Washington after nearly two years absence in Russia 
and England.—Negotiations for right of way and the construction 
of # telegraph across Asiatic Russia, Russian America, and British 
Jolumbia, so as to connect Europe with America by way of Beh- 
ring’s Straits, having been brought to a satisfactory conclusion, 
under favourable terms, the project now awaits the final action of 
Congress.—The Liverpool, Quebec, and Montreal Steamship Com- 

ny has been introduced, with a proposed capital of £1,000,000, in 

0,000 shares of £20 each. The first issue is to be limited to 25,000 
shares. This company has been formed to meet the wants of the 
large and increasing trade between Liverpool and the St. Lawrence, 
the existing means of steam communication being, it is alleged, 
inadequate. It is proposed to build a tleet of screw steamers of 
about 2,000 tons, of large carrying capacity. It is understood that 


although Messrs. Allan have already lost an entire fleet of steamers 
in this service, their profits have been very great, the loss of their 
ships being wholly covered by insurance. 


' 





THE PATENT OFFICE. 


Tue following memorial to the Right Honourable Sir John 
Romilly, Master of the Rolls, and permanent Commissioner of 
Patents, is being numerously signed by professional gentlemen 
and others concerned in the proper administration of the Patent 
Office :— 

“On July 22nd, 1862, a memorial signed by many engineers, 
chemists, and other scientific men was, as is probably in your re- 
collection, presented to you, with the hope that it would be taken 
into consideration by the Commissioners of Patents for the purpose 
of remedying the matters therein complained of. The prompt and 
courteous attention which that memorial met at the hands of the 
commissioners has induced those whose names are attached hereto 
to venture to trouble them anew on matters which now, in the 
opinion of your present memorialists, urgently require to be amended. 

“In 1862 two principal requests were made in the memorial, the 
one that an order which had been given for the discontinuance of 
the supply of scientific periodicals to the library of the Patent Office 
might be rescinded, and the other that better accommodation for the 
public attending that library might be afforded. 

“Your then memorialists had the satisfaction of finding that on 
both these instances the commissioners were disposed to accede to 
their request. 

“ Although in the former meniorial attention was more imme- 
diately called to the threatened discontinuance of the purchase of 
periodical works, the memorialists had iu view the proper main- 
tenance of the library in a complete state, and they could have had 
no idea that the bare letter of an Grder given by the commissioners 
would be obeyed, and the spirit of it be entirely neglected; but this 
appears now to have been the case, from the fact that scarcely a 
single volume of any scientific work has been added to the library 
during the past year, so that even in those instances where the first 
early volumes are there, other volumes of the series, which have 
since been published, have not been, purchased. 

“We now beg leave to call the commissioners’ attention to the 
recent reduction of the staff in the library, which staff in its present 
disorganised state is utterly inadequite to satisfy the requirements of 
those persons seeking for information among the very numerous 
works contained there, so that the usefulness of the library is being 
sacrificed to a large extent. 

“ Your memorialists view with alarm and regret any reduction of 
the staff employed at the Patent Office, as they had entertained the 


hope that so far from a reduction being made, there would have been | 


an increase ordered to such an exteat as would have enabled the 
abridgments of the specifications in the various branches of art 
(which abridgments were commenced about seven years ago), to 
have been pushed vigorously forward, so as to complete the abstract- 
ing of the whole of the original specifications, and to keep up those 
abstracts from year to year, as new matter is furnished. 

“ Your memorialists feel it is hardly possible to overrate the 
advantages to be derived by the public from a complete and intelli- 
gent system of abstracts, and they venture to urge upon the con- 
sideration of the commissioners the necessity of at once providing a 
suffi:ient number of qualified persons to be under the entire control 
of the scientific officer appointed by the commissioners to superintend 
the specifications, to assist that officer in preparing such abstracts, 
and also to collect and epitomise scientilic information generally. 

“In corroboration of our views of the great importance and utility 
of proper abstracts of specification, and of the collection and publica- 
tion of information obtained from other sources, we may mention we 
are informed that in the United States of America the Commissioner of 
Patents, ina work having the same object, makes an annual report to 
Congress of the whole of the patents taken out during the year, 
giving the names and residences of the inventors, anda short de- 
scription of each invention, stating the claims of the patentee. Com- 
bined with this isa voluminous report by the commissioner, assisted 
by a competent staff of officers, on the yearly progress of arts, 
manufactures, and agriculture, 

“So important is this work considered in the United States that, 
although the finances of the country are under great pressure, Con- 
gress continues to vote a sum for the publication and distribution of 
two hundred thousand copies of it annually. 

“ We might have hesitated to urge our views upon the commis- 
sioners had the carrying out of them involved any charge upon the 
ordinary revepue of the country, but the patent office is far more 
than self-supporting, as is clear from the fact that its surplus fund 
amounts to about a quarter of a million sterling. Your memorial- 
ists therefore trust that a portion of this large sum and of the 
annual surplus income (between £40,000 and £50,000) may be at 
once devoted to the object of building a complete Patent office, and 
of maintaining the full efficiency of the same. 

“ We think it unnecessary to trouble the commissioners with any 
details in reference to the present utterly inefficient state of the 
Patent Offices, as that state was fully recognised by them in their 
report to the Treasury, on the 7th August, 1862, Praying that the 
commissioners will take this matter into their serious and imme- 
diate consideration, We are,” &c. 

NOTES FROM NEW SOUTH WALES. 

We have advices from the colony to the third week in February. 
The half-yearly meeting of the Australasian Steam Navigation 
Company was held January 29th. The manager read the report 
and balance sheet, which showed that the nett profits for the half- 
year, after carrying £14,145 to depreciation and insurance accounts 
and providing for interest on debentures, but including a balance of 
£7567 15s. 2d. from the previous half-year, amounted to 
£27,971 3s. 11d. The report also stated that, of the steamers lately 
ordered from England, only the City of Brisbane was launched in 
November, and expected to leave in December ; another was to be 
launched in December ; the third was in a forward state; and that a 
fourth, to be similar in principle to the Diamantina, had been 
ordered, intended for the company’s Northern trade. Allusion was 
made to the steamship Boomerang, stranded in the Fitzroy River 
several months since, having been brought in safety to Syduey ; she 
has been lengthened 28ft. amidships, and raised 7it., giving her 
great carrying capacity with light draught of water and good speed 
on a small consumption of fuel. It was also stated the screw 
steamer Alexandra had been purchased from Captain Gilmore, and 
that from advice received of her passage to Melbourne and Adelaide 
on her first t.ip for the company, she was likely to prove a service- 
able vessel. Mention was next made of new sheds being in course 
of erection at the patent slip to provide increased accommodation 
for the workmen. The report concluded with recommending the 
payment of a dividend for the half-year of 5 per cent. on the capital 
of the company, with a bonus at the rate of Ss. per share of £20— 
equal to 12} per cent. on the paid up capital of the company. 

Only three telegraphic extensions are at present in progress, and, 
in each case, the lines have been commenced under a guarantee 
from the residents in the districts through which they are carried 
that the Government shall receive a return of 5 per cent. on the 
cost of the works. On the extension from Deniliquin to Hay, a 
length of 20 miles of the additional wire on the existing posts to 
Conago is completed, and 30 miles of the line are completed towards 
Hay. A contract has been taken by Mr. John Murphy for the 
extension of the telegraph from Braidwood to Queanbeyan, and 
the line has been commenced. The wire from Wellington to Dubbo, 
which has been contracted for by Mr. M'Cauley, will shortly be 
commenced, 

The Minister for Works has laid on the table of the Assembly 
the plan and section of the Great Western Railway from Black- 
heath to Piper's Flats, a length of 39} miles. The course 
which the line takes is the same as that described by Mr. Whitton, 
in his report to the Minister for Works, dated July, 1861; but the 
works appear to be rather heavier than what were there indicated. 
It will be remembered that the estimated cost of the 11 miles from 
Penrith to Bathurst was £110,000, being at the rate of £10,000 per 
mile; but it is stated that the works have hitherto been contracted 
for at prices considerably under that estimate. The usual formal 














resolutions approving the plans will be proposed in both Hoases « 
after the passing of these, the working sections will be a 
and in course of time tenders will be invited for coustrenting the 
line. Commencing at the termination of contract No 3 (which . 
being carried out by Mr. Watkins), near the Scotch Thistle ia * 
Blackheath, the line keeps within a short distance of ths mela ve a, 
until reaching Sheppeard’s tollbar, near which commences the ne , 
abrupt descent of Mount Victoria. In order to avoid ‘this pe 

descent—the incline of which is mostly 1 in 15, and in some c: oo 
still steeper—the line makes a very wide circuit ; leaving Mount 
Victoria and Mount York to the left, it proceeds northwards alon 

Darling Causeway, which divides the water of the river Lett eon 
the source of the Grose River. At about seven miles bevond the 
divergence the line falls in with the road from Hartley to Richmond 
known as Bell's line, following it for a considerable distance, and 
frequently crossing it. A little beyond this the line crosses Dargan’s 
Creek, a tribntary of the Colo River, and here diverges in a westerly 
direction. Up to this point the works will be compar atively light 
and the gradients easy, but where the line crosses the sources of 
Dargan’s Creek and the river Lett the gradient will be 1 in 33: and 
a little beyond there will be a tunnel 472 yards in length. A short 
distance further the line descends into Lithgow’s Valley, but owing 
to the steepness of the descent it is necessary to have a ‘Zink uw “ag 
the intermediate line between the two sidings, which will be three- 
quarters of a mile in length, there will be some very heavy cuttings 
and two tunnels, oue 76 yards and the other 59 yards in length 
Along Lithgow’s Valley the railway works will be rather light; the 
line here crosses the tributary of Brown’s River, and passes near 
to the properties known respectively as Eskbank and The Hermitage. 
At a distance of about two miles from bowenfels the line crosses the 
Mudgee-road, which joins the Bathurst-road at Bowenfels. The 
line then passes through Cooerwul, and continues for three tailes 
within a short distance of the Mudgee-road until near the Rob R ry 
Inn, at Morangoroo, where the line makes a bend, leaving the road 
to the left. Just beyond Morangoroo, there will be a formidable cut. 
ting, upwards of a mile in length, at the beginning of which there 
will be a tunnel 216 yards long. The line will rise into the cutting 
of a gradient of 1 in 83; towards the middle it will fall at a slope of 
lin 37; beyond the incline will again be 1 in 33, until the Cox river 
is reached, across which there will be along viaduct. After leaving 
the Mudgee-road the line passes near Wallerowang, and making . 
curve to the left terminates at Pipers’ Flats, within a short distance 
of Piper’s Flat-road. ‘UChelinethroughout isextre mely circuitous; and 
contains some rather sharp curves. Owing to the wide bend that is 
made to avoid the descent of Mount Victoria, and the subsequent 
ascent of Hassan’s Walls, the towuship of Hartley is left many miles 
to the south of the railway line. The Minister for Works lias also 
laid on the table of the Assembly a plan and section of the proposed 
extension of the Great Southern Railway into the town of Goulburn. 
‘The line frem Picton to Goulburn, approved of by Parliament two 
years ago, terminated a short distance outside the town, no arrange- 
ments having at that time been made for the purchasing of the land 
required to carry the railway through the town. The seventh con- 
tract on the southern extension, for which it is likely that tenders 
will shortly be invited, will take the railway to within a few yards 
of the principal hotel in Goulburn Contract No. 6 on the Southern 
extension has been taken by Messrs. Forster and Roberts. The 
length of the line is 17} miles, and itterminates within about 22 miles 
of Goulburn. The total quantity of excavation, including rock, earth, 
and side cuttings, will be about 350,000 cubic yards; the average 
lead from cuttiugs to embankmeuts is about 20 chains. In some of 
the cuttings there is a depth of seven or eight feet of sand; most of 
the other cuttiugs will be through clay and sandstone rock. There 
are to be two LUIt, culverts, one 8ft. culvert, and a number of Aft., 
4ft., dit., and 2ft. culverts, to be built of stone and brickwork, set in 
cement. There will be a few under and over bridges, and swamp 
openings in timber. The contract time is two years from 
January last. It was stated in the Assembly, last week, in 
auswer to a question, that the amount of Messrs. Forster 
and Roberts’ tender was £57,870 4s. lud., which was nearly 
£8000 above the next lowest tender. Messrs. Forster and 
Roberts have been sub-contractors on the different lines of rail- 
way in this colony since 1855, and they have engaged Mr. 
George Randle as their manager for this contract. A commence- 
ment has been made with the clearing and earthwork, and also with 
the fencing, which is included in the contract. There are now 
eleven contracts for railway formation in hand, and upon most of 
these a fair amount of progress appears to be made. Contract No. 1 
ov the Southern extension—whici since the failure of Mr. Croshaw 
has been carried on by Messrs. Murnin and Brown—is weil advanced. 
At Stonequarry Creek the piers and abutments for the, viaduct are 
finished, and the centres are being fixed. The tunnel througha 
shale hill immediately beyond is being actively proceeded with; 
about two-thirds of the brickwork is done. The cuttings and 
embankments are in a forward state, and it is expected that No. 1 
contract will be finished in turee or four months. Upon Contract 
No. 2, the works are alinost done, and will be completed in the course 
of another month. Upon Contract No. 3, which was taken by 
Messrs. Larkin and Wakeford upon its being abandoned by Messrs. 
Randle and Co., the heaviest of the works have been started, and 
they will be pushed on more rapidly upon the completion of four 
steam cranes, two locomotives, and other machinery. which are 
being made for the contractors, and the use of which will greatly 
facilitate the execution of the works. On Contract No. 4, which is 
also being carried out by Messrs. Larkin and Wakeford, a guod deal 
of progress has been made with some of the largest cuttings. At 
the tunnel through the Gibraltar Mountain, which is to be 500 yards 
in length, there only remain about 140 yards to be cut through, and 
one of the shafts has been done away with. Arrangements have 
been made, with the sanction of the Government, under which 
Messrs. Murnin and Brown will be associated with Messrs. Larkin 
and Wakeford in carrying out contracts Nos. 3 and 4, Oa the 
Western extension the works on Contract No. 1 have been much 
impeded during the past month, in consequence of the wet weather ; 
but on the portions least effected by rain a good deal of progress has 
been made, Upon Emu Piainsa considerable length of embankment 
has been made up to formation level. On the zigzag one cutung 
ouly of any importance remains to be executed. Owing to the 
peculiarities of this portion of the work, the cutting, which contains 
several thousand cubic yards, could not be proceeded with 
before other cuttings were taken out. Above the zigzag westerly 
there are two cutiings only of any consequence remaining to be 
done; these are being pushed on in order tu complete them as early 
as possible. With the exception of two small flood openings, 
the timber work is nearly completed; all the piles for the long 
viaduct are driven, and there is sufficient timber on the ground for 
itscompletion. ‘Ihe other timber bridge is finished. For the viaduct 
across Knapsack Gully, the piers will soon be ready to receive the 
centres, which are being prepared. The staging required to support 
the centre traveller, which, in itself, is a work of cousiderable wag- 
nitude, has been built to a great height ; some portions are already 
built to the height of the piers. The contractor has been put to 
considerable inconvenience through the slipping of a cutting 
adjoining Knapsack Gully, through which he had proposed to take 
materials for building the arches. It is estimated that the quantity 
of earth requiring to be removed, in consequence of this landslip, 
will be about 12,000 yards; as this has to be taken to No. 2 embank- 
ment, a distance of nearly a mile, the additional work will probably 
cause some delay in the completion of the contract. ‘Ihe earth- 
works and minor bridges on the branch line from Blacktown 
Windsor and Richmond being finished a contract was taken by 
Messrs. Forster and Roberts for the permanent way, but, subse- 
quently, the contract has been thrown up. Under these circull~ 
stances, and in order to avoid further delay, the engineer is letting 
the ballasting and plate-laying in separate parts. ‘l'wo locomotive 
eugiues, ordered fur the line, have arrived, and it is propose 

to make use of one of them to expedite the ballasting, the eugine 
being put together at the Railway Locomotive Department. Plans 
for the station at Windsor and at Richmond are iu a forward — 
The sum originally yoted for the Windsor aud Richmond Railway 
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was £3,000 per mile, exclusive of land and stations. By the 
alteration of the plans, in order to adapt the line for locomotive 
traffic, an additional outlay of about £500 per mile was incurred, 
one-half of which was caused by the heavier weight of the rails, as 
compared with those which would have done for a horse railway, 
and the balance was required for giving extra strength to the via- 
ducts and other portions of the works. It is hoped that the line will 
be finished in June. 

The various works in hand for the improvement of the harbour at 
Newcastle are steadily progressing. A considerable advance has been 
made with the contract for the western extension of the new wharf 
about 100 piles are driven and in place. The works preparatory to 
the formation of the northern breakwater are progressing ; upwards 
of 1,400 tons have been deposited during the past month, and the 
embankment is now carried within 30ft. of high-water mark. A 
considerable number of the castings are finished for the new steam 
dredge for the Newcastle harbour. A coutract is also in hand for a 
steam tug for the dredge. After repeated delays, the works of the 
Wollongong harbour have been recommenced, und are once more in 
active operation. A contract has been taken by Mr. Wadsworth for 
the completion of the excavations; and a contract for the masonry 
has been taken by Mr. Davis. There are about 8,(00 yards to be 
excavated, and, as the contract provides that 600 yards are to be 
removed weekly, it is expected that the new works will be brought 
into use in about three months. Stone is being sent from Sydney 
for the wharf wall and for lining the new basin. The harbour 
works at Kiama are gradually approaching completion. About 
60,000 yards of rock have been excavated for the new basin, A 
good commencement has been made with a large timber bridge 
across the Paterson at Dunmore, which is to consist of twelve open- 
ings of J9it. each. Fourteen of the piles are driven, and a number 
of others are on the ground. The work has been interrupted by the 
late floods. 
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A NEW PLAN OF FORTIFYING A MAN-OF-WAR, 

Sir,—May I beg to submit another plan of fortifying a vessel, 
which would be very little, if any, heavier than the Warrior’s. It 
would be cheaper and more casily constructed, perfectly water- 
tight, and would make that part of the vessel the strongest and most 
durable, which, on the preseut system, is decidedly the weakest aud 
most ricketty. 

The Warrior's armour plates are 4}in. thick, her timber backing 
18in. ; in all, 22in. deep, the thickness of the timber being four times 
that of the iron plates. 

Instead of them I would erect ribs of Bessemer or puddled steel, 
22in. deep and din. apart, on the foundation that at present supports 
the armour. ‘The ribs to be Zin. thick, with flanges at the edges— 
the inner one against the vessel's side to be Sin. broad, Zin. thick at 
the edge, and 1}in. at the centre; the other 341n. broad, lin. thick at 
the edge, and Ijin. at the centre. They would thus be about the 
weight of a plate an inch thick. 

Have the bottom bent square, to be bolted to the foundation by 
four 14-in. bolts, and secure them to the skin of the sbip with four 
1}-ip. bolts, passing through the junction of the flanges. In the 
hollow of each rib fit planks of oak fin. thick at the broader flange 
and : in. at the narrower, which would leave a space between them 
jin. wide at the outside and jin. at the inside next the skin. 

Through the centre of each rib drill 3in. holes, 16in. apart from 
each other, and in a line parallel to the foundation ; through these 
holes have steel bolts, each 7}ft. iong, the ends to be screwed 44in. 
down, one with a right, the other a left-handed, thread, to be 
coupled together by nuts 9}in. deep, one end to be tapped rather 
more than half way through with a right-handed, the «ther a left- 
handed thread ; Sin. of one end of the nut to be turned to 4in. dia- 
meter, and the holes in those plates where the bolt ends butt together 
to be enlarged to admitit. The junction of two bolts would occur 
at every eighteenth plate, the ends of the nuts would butt against 
two plates passing through an intermediate one, and the bolts 
thereby coupled together from end to end of the shield, except 
between the port-holes, where two bolts, each extending from one 
to the other, would be required. 

Between each plate, except where the nuts are, insert collars on 
the bolts, din. by 8in., the flat part being square with the flanges of 
the ribs. After a number of ribs are fixed in their places, and 
bolted together, commence at bottom driving wedges of hard 
wood, 3in. wide, after first putting a layer of mastic, or other 
suitable cement, flush with the bolt heads that fasten the ribs to 
the foundation ; after the planks are wedge-tight, a foot from the 
bottom, caulk the cement hard in, so as to make it water-tight, 
alsokeep putting cement in at the back of the wedges as the wedging 
progresses upwards, so that the blows may shake it into every 
crevice. Finally, pare down the heads of the wedges to Itin. 
below the surface of the ribs, and insert steel bars, 1}in. by 1,in., 
between each rib, and secure them in their places by couuter- 
sunk nails, Gin. long, driven hard into the wedges, so that there 
may be no fear of the bars jumping out of their places. 

The ribs would thereby be prevented from opening at the front, or 
the ceutre, or the inside next the skin of the ship; consequently, a 
shot must drive a hole through of its own size, carrying the metal 
before it, and tear through at least two ribs to enter the sbip, for 
even a flat-headed shot would have no chance of cutting the plates, 
since, after penetrating a little way, it would be the metal ahead of 
it that would have to tear them ; but the case is quite different with 
armour plates, inasmuch as soon as the shot has cut into about one- 
sixteenth or one-twelfth of the depth the job is done, as anyone may 
perceive by noticing a punching machine at work; and the inertia 
of an armour plate will be all but as solid a bolster as the bed of a 
punching machine, as may be inferred by firing a bullet at a piate 
glass window: it will cut a clean hole through it without cracking 
the glass. Had Mr. Whitworth fired his flat-ended shot against the 
edge instead of the flat part of an armour plate I imagine it would 
not have sunk to a greater depth than an inch or so, as may be con- 
cluded by driving a punch into a piece of hot iron on an anvil. 

I conclude from these inferences that it may be safely assumed 
that no description of shot could cut a clean hole through a shield 
of this censtruction, that if it penetrates through it must be by break- 
age, as in the case of the trial of “ Big Will,” breaking an armour 
plate llin. thick; though in that case it would have a decided 
advantage in breaking the plate to what it would have against a 
shield of this construction, on account of the inertia of the plate at a 
distance from where the shot struck; but to break through a shield 
of this kind it must carry away several ribs along with those struck, 
by meaus of the bolts, for it is hardly possible that the metal in front 
of the shot could cut them in two; and since the ribs butt against, 
and are secured to the upper, the main, and the orlop decks, should 
& shot strike betwixt the main and upper decks with force enough to 
break through, it would have to break the ribs abreast of the main 
deck as well as opposite where it struck, which makes this form of 
Shield more than half as strong again as the armour plate plan, on 
account of its being one solid body from top to bottom, instead of 
_ pieces dovetailed to each other, and bolted to wooden back- 


4o compare its power of resistance to the Warrior's, in the first 
place the timber would be arranged so as to resist shot more effec- 
tively than the Warrior’s backing, and being confined by the inner 
flanges of the ribs, would more effectively deaden it. In the next 
place, by comparing the squares of the depths (though the ribs I have 
described are much stronger than if they had been plain plates an 
ye thick, yet I will calculate on that size), the square of their 

epth is 484, that of the armour plates 20:25; taking one-fifth of the 
quotient, adding 50 per cent. on account of steel being half as strong 
a as Iron, and another 50 per cent. for the increase of strength 
the ribs being in one length, instead of jointed, as armour plates, 





484 = : 
30 35) x 14 X 1} = 10°75 that is 
they are 103 times the strength of armour plates ; as to breakage, 
the 1l-in. plate broken by “ Big Will” being only six times 
the strength of the Warrior's plates. 

Though when tested they probably might not realise half that 


are, the result will be one-fifth ( 


effective strength, on account of the plates buckling, yet they could 
not buckle to any great extent (the centre blocks and timber not 
permitting them); but we might safely assume they would prove to 
be at least one-third of that strength, so that they would be a better 
security to the crew than three of the Warrior's armours placed one 
behind the otber; and since Mr. Mackay’s shot went only 82 yards 
beyond the target, no doubt it would be jammed fast in one of this 
kind before it had penetrated half way. 

To show that it would be cheaper and more easily constructed, in 
the first place the steel can be had at half the price of armour plates, 
and to bend the ribs a much lighter hydraulic press, with the ram 
working downwards, would suffice. 

On the bed of the press fix a strong cheek, 4ft. long, in an upright 
position, having dovetailed slots up and down three inches apart. Fit 
blo.ks 3in. wide into those dovetails, that will slide freely in them ; 
put springs behind the blocks sufficiently strong to prevent them 
dropping down; let an inch and a half of the top end of each pro- 
ject one inch outside the cheek, to take the broader flange of the 
rib; 19in. of the body of the block to stand out 3 in., to bear 
against the flat plate of the rib, and 1jin., at bottom |jin., to take 
the narrower flange. Fit a movable cheek in a similar manner ; 
and when the rib is heated and placed against the blocks of the 
fixed cheek, force the movable one against it, and secure it there, so 
that the rib cannot buckle while bending. 

Let the block attached to the ram be Gin. wide and 4ft. long ; have 
a steel plate, 4ft. long, 6in. wide, and jin. thick, with two screws 
and nuts at each end, to go through lugs at the ends of the block, 
so that, by inserting thin plates of iron between it and the block. a 
curve of the same shape as the side of the ship the rib has to fit 
against may be attained, it can thus be bent at once to the shape re- 
quired. They could be moreexpeditiously erected than armour- plates, 
by drilling the four bolt holes at the foot of the ribs to one gauge, 
those in the foundation can be drilled in advance, as well as the 
four in the skin of the ship, consequently by commencing at the 
middle of the vessel with the foot flanges standing towards the 
ends ; erect two ribs, insert the bolts (3in. steel ones), taking care 
that the junction of those not between the port holes be as far from 
each adjacent one as possible; the ribs and planks may then be 
slipped over the ends of the bolts, and bolted in their places, thus 
four sets of hands can be employed at as many different parts ; and 
by having a few steel temporary wedges with gibs at the head for 





| tear of all would be at its minimum. 


driviug them out, it would enable the wood wedges to be driven in | 
more tightly ; and if glue was used the wood between each rib would | 


be one solid mass. 

I was in hopes of compressing this description of a new plan of 
fortifying vessels of war into a smaller compass, yet anxious to 
prove that a cheaper, a more durable and seaworthy shield, and, I 
believe, a far safer one for resisting shot and shell, could be con- 
structed than the Warrior's ; for the blocks between the ribs would 
be but little, if any, heavier than the bolts required to secure the 
armour plates to the ship’s side. Of course I do not presume it would 
withstand a shot from * Big Will,” above a quarter of a ton weight, 
yet I do believe it would be proof against the shot from a gun that 
can be handled in a ship, and since a gun one-third heavier than 
Mackay’s is carried ou board, and would consequently cause greater 
havoc amongst the crew by “fragments of iron,” &c., which this 
plan would, in all probability, avert, besides making the vessel far 
more substantial and seaworthy than they are by being coated with 
plates. I trust, sir, considering its national importauce, you will 
excuse the length I have extended it, to demonstrate its comparative 
safety aud practicability, KR. WIKixson. 

April 22nd, 1864. 





METROPOLITAN SUB-RAILWAYS. 

Att these railways ought to be made in double tunnels, that is, 
each single line of rails should have a tunnel to itself. This 
arrangement would allow the level of rails to be nearer the surface 
of the street, where required, than ina single tunnel for two lines 
of rail, and still leave the same amount of headway for the trains. 
Where two lines of rails are in one tunnel, the greatest headway or 
height from rails is in the centre between the two lines, just where 
itis not required by the trains; both the up and down trains 
running, not in the centre of the tunnel, where there is the greatest 
height, but on either side underneath the lower parts of the arch ; 
therefore, the tunnel for a double line must naturally have a greater 
height from level of rails to centre of arch than the tunnel for a 
single line, assuming the height of the trains in both cases to be 
the same. In the tunnel fora single line, the train being in the 
centre, would naturally allow the soffit of the arch to be nearer the 
level of rails than in the tunnel for two lines. Several important 
objects vould be gained by having a double tunnel for a double line; 
it would enable the engineer to construct his railway at so much 
higher a level, and, therefore, nearer the level of the street, which 
will be often a great consideration at the stations, as the public 
will always prefer to descend, or ascend, the least height or number 
of steps. It would require less amount of excavation of earthwork, 
and certainly not any more brickwork, the difference in the number 
of rings, or thickness of shell, would give all that would be required 
for the wall or piers between the two arches or tunnels. The space, 
or recesses for the workmen to stand in when the trains are passing, 
would be in the centre wall or pier, These spaces would be so 


| much brickwork saved, and would be openings through the whole 


thickness of the centre wall to each tunnel, if required. But the 
greatest and best reason for each live of rails to have its own tunnel 
is to be ready, with as little alteration as possible, when the time 
comes—and come it will before very loug—to propel the trains with 
atmospheric air. here is no doubt that is the proper method of 
propulsion in these sub-railways, where we have stations, say, at 
every half mile. The economy in working would be very great. 
In the first place, the heavy and cumbrous locomotive would be no 
longer tearing up the permanent way; by taking off the engine we 
at once save half the weight of an ordinary train, and therefore 
require only half the power for propulsion. We should no longer 
have the heavy strains on the carriages that are given when using 
the breaks on the locomotive; the carriages might, therefore, be 
built much lighter, All this reduction of weight in the train would 
reduce proportionately the quantity of material in the permanent 
way. It certainly is time the locomotives were superseded in these 
metropolitan sub-railways; it will become unbearable unless some 
powerful mechanical means of ventilation are applied, and if this 
ventilation is applied, why not make use of it for the propulsion of 
the trains, and leave out the locomotive; the tunnel would certainly 
then be well ventilated, for the apparatus that makes the requirement 
of ventilation would no longer exist, and the ventilation would be 
all the better for it; so that the air in the tunnel would be equally 
as pure as the atmosphere outside, and passengers would find travel- 
ling underground quite as agreeable as it is at night above-ground 
It is often said that engines for these sub-railways will be made to 
consume their own gases, and then no ventilation will be required; 
that notion is as ridiculous as it is impossible. There certainly is 
no reason Why engines should not be made to work for short dis- 
tances by means of a reservoir of heat, which has been generated 
before starting. For instance, an engine might be made to contain 
a large volume of water heated to a sufficiently high temperature, 
and produce a sufficient quantity of steam, to work a given distance, 
without any combustion or generation of gases in the tunnel; still 
ther must be ventilation to take out the atmosphere, which is satu- 
rated with moisture by the escape of the steam—unless the steam is 
condensed in the engine. But what sort of an engine would it be 
to do all these things? Its size and weight would be enormous, 
and the cost of working much greater than working an ordinary 
locomotive. The cost of such an engine would be more than any 
ordinary locomotive, and, in addition ‘to this extra cost, there would 





be the necessary heating apparatus, at convenient distances, for the 
supply of heated water to the engines. Any extra weight in the 
engines would involve a stronger permanent way; so that the whole 
cost of such machinery, and of working it, would far exceed the 
cost of the present system, which, we all know, is great enough, 
and ought now to be reduced as much as possible instead of being 
increased, as it would be, were any engines to be used that could 
carry sufficient generated heat to produce the power necessary for 
working a train for even a moderate distance. The simplest and 
easiest way of reducing the cost of our present machinery and mode 
of working certainly appears to be in having stationary engines to 
make the atmosphere— which is always at our service—transmit the 
power for propelling the trains. The first cost of the railway and 
its rolling stock would be considerably reduced, and the wear and 
The joint committee in their 
report on Railway Schemes (Metropolis), says that the “ Victoria 
Station and Thames Embankment,” and “ Oxford-street and City” 
railways, should not be proceeded with during the present session, 
and that “ these lines are proposed to be worked on the pneumatic 
principle—a principle hitherto untried, as applied to railway pass- 
enger carriages, and it seems undesirable that the experiment should 
first be madein an important metropolitan thoroughfare.” Why should 
they report that it isa principle hitherto untried? Have not the 
Pneumatic Despatch Company already tried the principle as applied 
to goods traffic, and found it answer admirably? They have found 
the principle so good that they are now laying down a longer length 
of line than any they have at present. Oue would have thought 
that the joint commiitee, with these facts before them, would have 
reported very differeutly. They certainly could not have known to 
what extent this principle had been tried. What difference does it 
make whether the carriages are filled with goods or passengers, if both 
travel equally safe? Travelling on, or in, a pneumatic railway, 
is certainly much safer than on an ordinary railway. Collisions 
could never vccur, as it is quite impossible that trains can be going, 
on the same line, at the same time, in opposite directions, On 
ordivary railways, accidents have occurred by the couplings of 
trains breaking when going up a heavy incline. On pneumatic 
railways these accidents could not happen, when each carriage has 
its own packing. In fact, there need be no couplings in the train 
as the last carriage would be the piston for the train; and, in going 
down an incline, the first carriage could not leave the train without, 
making a partial vacuum between it and the next carriage. The 


| joint committee having decided that pneumatic experiments should 


not be tried in important thoroughfares, have decided that they 
shall not be tried at all with passenger traffic ; for if railway com- 
panies are debarred from routes which will give them passengers, 
they are not at all likely to go in a direction where there is no traffic; 
therefore, passenger pneumatic railways would never be made. 
The only way to counteract this arbitrary and senseless decision 
will be to make sub-railways so that they can be used either as loco- 
motive lines or pneumatic lines, aud this can be done by simply 
giving to each single line of rails a separate and independent tunnel ; 
that is, one tunnel for the up line, and another tunnel for the down 
line, the two tunnels being side by side, and having no communica- 
tion with each other, but what can be stopped immediately. So far, 
any joint committee could have no objection; they could not call 
that an experiment. All that would be required to work trains in 
these tunnels on the pneumatic principle would be to put packing 
round each carriage, and make it a piston, the tunnel being the 
cylinder, and have an engine at each station, of, say, not more than 
one mile apart, of sufficient power to keep up a vacuum of some- 
thing less than one ounce per square inch, equal to less than one 
ounce pressure per square inch of the area of the tunnel, at a speed 
of, say, thirty miles per hour, A greater speed would not be re- 
quired if the stations were about half a mile apart, and this would 
certainly be the average distance apart of the stations. Trains 
could run every three minutes with the most perfect ease and safety 
—and would naturally be short and light in proportion to the short- 
ness of time between each train. The joint committee could really 
raise no objection to this experiment, for even if it failed, which is 
most improbable, the railway would still be there for locomotives, 
The great size of the tunnel fora pneumatic cylinder would be in 
favour of thie principle. The area being so large, the piston 
carriages would require a very small pressure per square inch, and 
the smaller the pressure the less would be the leakage. The friction 
of the air passing through the tabe would aiso be less in proportion 
to the size. For this small pressure there could be no difficulty 
whatever in making the brickwork of the tunnel perfectly air-tight 
with a little extra care in the construction. No iron tubes or 
casings would be required. 

It is almost a wonder the Pneumatic Despatch Company have 
not adopted brick tubes, or tunnels, of large diameter instead of the 
present very heavy cast iron tubes. It is certain the cost would 
have been less per yard forward than what they aro now laying 
down in Tottenham-court-road, A brick tube of 6ft. or 8ft. diameter 
could have been put down underneath all the pipes aud sewers they 
now interfere with in a very short time, and without breaking up 
the surface of the road for its whole length, and seriously epee 
with, and in some cases diverting, the traffic. A brick tube woul 
resist the pressure of the earthwork better than the cast iron tubes 
now being laid down, and the shape of the inside would be far more 
equal throughout its length.— Mechanics’ Magazine. 


New Companies,—T wo extensive concerns have just been trans- 
ferred from the hands of private firms to those of joint-stock com- 
panies, ” Messrs, Chadwick, Adamson, M'Kenna, and Oo., financial 
agents, London and Manchester—namely, the extensive iron and 
armour plate works of Messrs, Beale and Co., known as the Park- 
gate Works, at Masborough, Yorkshire, with a subscribed capital of 
£300,000, and the patent nut and bolt works of Messrs. Watkins and 
Keen, of Birmingham, with a subscribed capital of £200,000. A 
prospectus has been issued of the Humber Ironworks and Shipbuild- 
ing Company, with a capital of £1,000,000, in shares of £50. Tho 
object is to purchase and extend the iron shipbuilding establishment 
of Messrs. Martiu, Samuelson, and Co., of Hull. The works are to 
be taken at a valuation, and the goodwill is to be paid for at one 
year’s purchase of the net profits. A prospectus has been issued of 
the Liverpool, Quebec, and Montreal Steamship Company, with a 
capital of £1,000,000, half to be first subscribed in shares of £20. 
The fleet is proposed to consist of screw steamers of 2,000 tons, with 
large carrying capacity, aad of moderate, but sufficient, power. A 
fortuightly service each way will be adopted at first, to be increased 
ultimately to a weekly line, calling at Queenstown. A prospectns 
has been issued of the Netherlands-India Steam Navigation Com- 
pany, with a capital of £300,000, in shares of £20, for working a 
contract from the Dutch Government for the mail steam service Le- 
tween the Dutch possessions in the Eastern Archipelago. The con- 
tract embraces a minitnum subsidy of £27,000 per annum, and a 
temporary loan of £83,330, free of interest. A high tariff of charges 
is allowed, and the Government traffic iu freight and passengers is 
secured to the company, independently of the subsidy. ‘The line is 
to commence on the Ist of January, 1866, on the expiration of a 
service at present in operation, and the duration of the contract is to 
be ten years. One-fifth of the shares are reserved for Java. Tho 
Netherlands Minister in London is an honorary director, and the 
Netherlands Consul-General is a member of the board. A prospec- 
tus has been issued of the Burmese Oil Distillery Company, with a 
capital of £100,000, in shares of £10, to purchase and work a factory 
lately erected in Rangoon, for distilling the Burmese oil on the spot, 
and thus rendering it more available as an article of export. The 
price to be paid is £20,000, one-third in shares, and the vendor 
guarantees a minimum dividend of 7} per cent. for three years—an 
arrangement which is sometimes apparently thought likely to prove 
attractive, although it should be discarded, since it is obviously 
nothing more than a method of complicating the terms of purchase. 
The prospectus represents that “the duty of 10 cents per gallon 
lately imposed on Pennsylvanian oil by the American Government 
is a direct bonus of £5 per ton on the Burmese oil,” but this is be- 
lieved to be an error, the American duty being only on home con~- 
sumption 
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THE PATENT JOURNAL. 
Condensed ‘rom the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months. 

855. Tuomas Vincent Lez, Macclesfield, Cheshire, ** Improvements in the 
construction of kilns or retorts for coking, and for apparatus con- 
nected therewith for collecting the prod of distillation through the 
agency of hydro-caloric or superheated steam; these appliances being 
applicable to making wood charcoal, and collecting pyrolig acid 

during the process.”— Petition recorded 11th February, 1564. 

691, BENJAMIN FowLer, jun., Liverpool, ‘“‘ An improved portable drilling 
machine.”’— Petition recorded \8th March, 1864. 

727. Joun Epis, Shoreditch, London, *‘ An improved method of fastening 
table tops without the aid of thumb screws.”—Petition recorded 22nd 
March, 1864. 

735. WiLLtaM Foroie, Nottingham, ‘‘ Improvements in treating or pre- 
paring gutta-percha, leather, or other materials for the manufacture of 

ts and shoes, and for coverings for floors and other like purposes,” 

738. WittiaM Levurty, Lille, “ A free and self-acting saddle for wet flax 
spinning frames.”— Petitions recorded 23rd March, 1864. 

767, CHARLES HARTLEY, Salford, Lancashire, *‘ Improvements in looms for 
weaving.” 

7(9. Joun Lieutrootr, Accrington, L hire, ‘‘ Impr ts in dyeing 
and printing textile fabrics and yarns, and in fixing more permanently 
certain mordants thereon.” 

772. Jaun Rees, Machynileth, Montgomery, North Wales, ‘‘ Improvements 
in apparatus for the preservation of ships, life, and property at sea and 
on inland waters.” —Petitions recorded 28th March, 1864. 

773, James Roppins, Howley-street, Lambeth, surrey, ‘* New or improved 
methods of, and apparatus for, treating various liquid and solid sub- 
stances for the productien of artificial liquid manures, for separating oils 
and other liquids from solids, and preparing or treating the solid ingre- 
dients for dry manures, the said apparatus or parts thereof being 
applicable for filtering, decanting. carbonising, pumping, drying, eva- 
porating, and digesting generally.” 

778. THOMAS BraprorD, Fieet-street, London, ‘‘ Improvements in churning 
and butter making machines.” —Petitions recorded 29th March, 1864. 

790. ManiLias Kurts, City-road, London, “ A new mode of attaching and 
applying an al k or a ther ter to the handles or other parts of 
walking sticks, and to the handles or sticks of umbrellas, sun shades, and 
other similar articles.” 

801. James George Beckton, Whitby, Yorkshire, ‘‘ Improvements in 
engines or machinery tor forcing, blowing, or exhausting air and other 
yaseous fluids.” 

£03. HENKY HOHNLING MILLS, Norfolk Cottage, Wellington-road, Bromley, 
Middlesex, “ Improvements in constructing the joints for iron or steel 
plates employed in ship building and other purposes where water-tight 
joints are required,” 

805. WILLIAM HOLBROOK, Duke-strect, Bloomsbury, London, “ Improve- 
ments in window sashes.”-— Petitions recorded 31st March, 1864. 

807. ELiwan Storr, Monks Coppevhall, Cheshire, “‘ Improvements in the 
manufacture of rails for railways, which improvements may also be 
applied to the manufacture of bars for the tyres of railway wheels and 
for other purposes to which the said bars are or may be applicable.” 

809. JamEs Hicks, Hatton-garden, London, “ An improved maximum 
mercurial thermometer.” 

811. James Greenwoop, Oldham, Lancashire, ‘“‘ Improvements in ma- 
chinery or apparatus for preparing and spinning fibrous materials.” 

813. Epwakp Ambros¥, Burnard-terrace, Cornwall-place, Holloway, 
London, “ Improvements in the f brellas,” 














eof rellas 

815, WinuiaM Epwarp Newton, Chancery lane, London, “ Improvements 
in looms for weaving hats and other articles ot irregular shape.”—A com- 
munication from Almet Reed, New York, U.S. 

$17. Joun James Lunpy, Leith, and Rosert Ikvine, Magdalen Chemical 
Works, Musselburgh, Mid Lothian, N.B., “Improvements in the 
manufacture of paper."— Petitions recorded lat April, 1864. 

820. STEPHEN WILLIAM SILVER, Bishopsgate-street. Within, London, ‘‘ The 
preparation of the milk gum or juice of the sapota mulieri or bullet 
tree.”"—A communication from John Thornborrow Manifold, Demerara, 
British Guiana. 

821, Joun Hunt, Hounsditch, London, “ An improved instrument or ‘tell 
tale’ for registering the time of arrival and departure of work people in 
houses of busi tories.” 








and f ies, 

829. FERDINAND Potts, Birmingham, and ALFRED Henry Green, Solihull 
Lodge, near Shirley-street, Warwickshire, * A new or improved combina- 
tion easel, and which easel may form a portable stand for music or other 

urposes.”” 

831. THKopoRe Ricuarp, Dusseldorf, Prussia, ‘‘ Improvements in apparatus 
for warming and ventilating.” 

833. WitLiIaM Epwarp Newton, Chancery-lane, London, “ Improvements 
in electric or telegraphic conductors.” — A communication from M. 
Holtzman, Hague, Holland.— Petitions recorded 2nd April, 1864. 

835. THoMas Briogs, jun., Manchester, ** Improvements in apparatus to be 
used for pumping water out of mines and other places."—A communica- 
tion from Edward Jones, Bombay, East Indies, 

837. Joun Samiti, Manchester, * Improvements in looms or machinery for 
weaving cords and other fabrics.”— Petitions recorded 4th April, 1864. 

843. NAPOLEON Sarony, Broad-street, Birmingham, ‘* Improvements in 
photography.” 

845, James NichoLas DovGiass, Dulwich, Surrey, “ Improvements in con- 
structing or framing lighthouses, hollow metal piles, and cylinders, and 
in framing other metal structures,” 

847. ALEXANDER McLainr, Belfast, Antrim, Ireland, ‘‘ Improvements in 
the construction and ventilation of ships and vessels,” 

849. GkorGE Bisnor Cornisu, New York, U.S., ‘* Improvements in ar plying 
copper, * yellow metal,’ or other metal sheathing to iron ships and other 
navigable vessels built of iron,” 

851. WitttaM CLAkK, Chancery-lane, London, “‘ An improvement in 
cartridge boxes and percussion cap hes.” — tion from 
Robert Augustus Chesebrough, New York, U.S.—Petstions recorded 5th 
April, 1964. 

853. Epwin Danigt Ciatraway, New Broad-street, London, ‘‘ Improve- 
ments in railway signals.” 

855, WittiaM Cuakk, Chancery-lane, London, *‘ Improvements in oil cans 
or lubricating vessels."—A communication from Jules De la Coux- 
Desrozeaux, Boulevart St. Martin, Paris, 

857. Joun Ligntroot, Accrington, Lancashire, ‘ Improvements in sizing 
textile fabrics and yarns.” 

858. JoHN Nicuots, Pendleton, Lancashire, ‘‘ Improvements in looms for 
weaving.’ 

859. Epwaakp Tomas Huaurs, Chancery-lane, London, “ Improvements in 
the manufacture of printed woollen velvets or plushes.”—A communica- 
tion from Alphonse Mermet and Joseph Corna‘on, Lyons, France. 

861. WiLtiaAM Tuomas Cassri Pratt, Newport, Monmouthshire, “A new 
method of and apparatus for enabling the points on railways to be 
shifted, and signals worked by an attendant in the train while the train is 
in motion.” 

863, Joun Hrxry Jonson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the permanent way of railways.”—A communication from Miguel De 
Bergve, Barcelona, Spain.— Petitions recorded 6th April, 1864. 

867. FREDERICK WSINTRAUD, Aldermanbury, Longon, ‘“* An improved 
method of crnamenting steel and wrought iron, especially applicable to 
the ornamenting of purse, bag, and other like frames.”—A communica- 
tion from Chrisuan Weintraud, jun., Offenbach, Hesse Darmstadt. 

869. Jacop Snipen, jun., Great Carter-lane, London, “ Improvements in 
breech-loading ordnance and projectiles.” 

873. Joun Henny Jonson, Lincoln’s-inn-fields, London, ‘* Improvements 
in hooped skirts or ‘crinoline .’"—A communica.ion from Madame 
Pauline Sebauet, Paris. 

875. CuaRtes Brarp, Bury St. Edmunds, Suffolk, “ Improvements in 
glazing horticultural and other structures.”— Petitions recorded 7th April, 
lsé4. 

877. Joun Picking, Spitalfields, N.E., “ Improvements in refrigerators or 
apparatus for refrigerating or cooling wort and other liquids.”’ 

879, Joun Lasceuies, Slingsby, Yorkshire, “ Improvements in regulating 
the flow and surface level of water from reservvirs or other receptacles.” 

881. NichoLas Woop, Hetton Hall, Durham, and JosePri StockLEy, New- 
castle-upon-Tyne, ** Improvements in machinery for grinding, smovthing, 
and polishing plate glass.” 

887. WILLIAM CLARK, Chancery-lane, London, “ Improvements in preparing 
or treating vegetable fibrous materials.”—aA communication from Hubert 
Dupré, Boulevart St. Martin, Paris, 

889, ALEXANDER Ropexr, Liverpool, “Improvements in rotatory pumps.” — 
A communication from Kichard Newton, Buenos Ayres. 

£01, Joun JorDAN, Liverpool, ** Improvements in the construction of sur- 
face condensers,”"— Petitions recorded Sth April, 1864. 

893, JouN HAWKINS SIMPSON, Kilmeena, near Westport, Ireland, ‘*Certain 
improvements ip printing trom type by electricity.” 

895. Joun Nispet, Coatbridge, Lanarkshire, N.B., “ Improvements in 
getting or cutting minerals, and in apparatus therefor.” 

807. ANDREW Berts Brown, Cannon-street, London, “ Improvements in 
machinery for raising weights.” 

899. Jacos Baynes fHompson, Rothwell-street, Regent's Park-road, 








the rolling and drawing of metals.”"—A communication from Eugene | 23. Avcuste Lucign Le Hariveu, 
“ the ¢, 


ose} ix, Batignolles, Paris. 5 
911. Freperic GuiILLAUMB Piemont, Passage des Petites Ecuries, Paris, 
“Improvements in oil boxes used for oiling the axletrees of railway 


carriages. 

913, Tuomas CHAMBERLAYNE, Cranbury Park, near Winchester, Hamp- 
shire, *‘ Improvements in safety hooks and plings for ting 
railway engines and carriages, and for other similar purposes.” 

915. MattHew Lanetree Peters, Stockport, and WILLIAM HARKEs, 
Lostock Gralam, Cheshire, “ Improv in hinery for mowing 
and reaping.” 

917. WitttamM CLARK, Chancery-lane, London, “ Improvements in apparatus 
for transmitting and multipiying motive power,”—A communication from 
Fdouard-de-Zalleux, and Jean Baptiste Baffi, Boulevart St. Martin, Paris. 

919. WitL1aM Gapp, jun., Nottingham, ‘‘ Improvements in the manufac- 
ture of looped fabrics.” 

923. WiLLIAM Epwarb Newron, Chancery-lane, London, *‘ Improvements in 
the construction of the joints or connections and stop-cocks for water, 
fas. and other pipes.".—A communication from Henry Watelet, Charles 

atelet, and Edmund de Lacotte, Brussels, Belgium.—Petitions recorded 
12th April, 1864. 

927. WiLtiaM Reaping, Birmingham, ‘‘ Improvements in fastenings for 
attaching watches, lockets, articles of jewellery, and ornamental articles 
of dress, and other like articles, to chains, and for attaching chains to 
the dress, parts of which improvements may also be applied to key 
tings, and rings for other like purposes.” 

929. Joun BURCHALL, St. Helen’s, and EpwarD Borrows, Sutton, Lanca- 
shire, ‘* Improvements in arming war vessels.” 

931, JAMES NEILSON and Jamxs GiuLirs, Glasgow, Lanarkshire, N.B., ‘* Im- 
provements in apparatus for fixing or closing capsules on bottles and 
other vessels,”—Vetitions recorded 13th April, 1864. 








Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 


966. Groncr HasELTIxg, Southampton-buildings, Chancery-lane, London, 
** Improvements in hinery fo facturing metallic nuts,”—A com- 
Cleveland, Ohio, U.S.—Deposited 








r 
munication from William Chisholm, 
and recorded 16th April, 1864. 

978. GeorGg ToMLINSON BouUsFIELD, Loughborough Park, Brixton, Surrey, 
* Improvements in presses.” A communication from George Chatterton, 
Providence, Rhode Island, U.S.—Ueposited and recorded 19th April, 1864. 


Patents on which the Stamp Duty of £50 has been Paid. 

994. AnTuony Dvepa.e, Paris.—Dated 22nd April, 1861. 

976. Wittiam RypeR and Tuomas Ryper, Boiton-le-Moors, Lancashire.— 
Dated 20th Avril, 1861. 

980. KicHARD AKCHIBALD Brooman, Fleet-street, London,—A communica- 
tion.— Dated 20th April, 1861. 

1017. FRepgrick JosePH BRAMWELL, Great George-street, Westminster.— 
Dated 24th April, 1861. 

1081. WiLL1aM Horny, Butler's-terrace, Ossory-road, Old Kent-road, Surrey. 
A communication. - Dated 1st May, 1861. 

1041. Joun STEWART TEMPLETON, Glasgow, Lanarkshire, N.B.—Dated 25th 
April, 1861. 

1051. FeRrpiInAND CHARLES Waruica, London-street, Fenchurch-street, 
London,—Dated 26th April, 1861. 

1085. Fre Derick Joserii BRAMWELL, Great George-street, Westminster, and 
WILLIAM Owen, Phoenix Ironworks, Rotherham.— Dated lst May, 1561. 


Patents on which the Stamp Duty of £100 has been Paid. 
1290. RicuarpD Bennett, Redditch, Worcestershire.—Dated 7th May, 1857. 
1153. WittiaAM CoLBoRNE CamBRiDGs, Bristol — Dated 28rd April, 1857. 
1160. WittiaM CLaRk, Chancery-lane, London.—A communication.—Dated 

24th April, 1857. 

1150. Rupotrpa Bopmer, Thavies-inn, Holborn, London.—A communica- 

tion.—Dated 23rd April, 1857. 

1167, SAMUEL SOnDERLAND and RicHARD Dean, Burnley, Lancashire.— 

Dated 25th April, 1857. 


Notices to Proceed. 

3133. RicHaARD ARCHIBALD Broomay, Flect-strest, London, “ Improvements 
i hi gr ding or colouring wall paper and other fabrics.”— 
A communication from Richard McNamee, New York, U.S.— Petition re- 
corded \ith December, 1863. 

$154. Evcrns Rascou, Brydges-street, Covent Garden, London, ‘‘ Improve- 
ments in the manufacture of glass."—A communication from M. Tony 
Petitjean, Geneva, Switzerland.—Petition recorded 14th December, 1863. 

3164. LupwiG NobeL, South-street, Kennington, Surrey, “ Improvements 
in the manufacture and strengthcning of guns, hydraulic press, and 
other cylinders.” 

2165, WiLtiaM WitiLtaMs Box, Birmingham, “‘ Improvements in fire-bars 
for the boilers of locomotive and other engines, and for fire-boxes and 
furnaces generally.” 

3167, Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in grinding and polishing glass, and in the machinery or apparatus em- 
ployed therein.” — A communication from James Dodge, Waterford, 
Saratoga, New York, U.S.—Petitions recorded 15th December, 1853. 

3178. RicHaRD ARCHIBALD BroomaN, Fieet-street, London, ‘* Improvements 
in apparatus for working railway signais, and for raising and lowering 
signal lamps.”—A communication from Jean Joseph Baranowski, Turin, 





Italy. 

$179. Turorni.vs ALEXANDER BLAKELY, Montpelier-square, London, *‘ Im- 
provements in the construction of cannon and other ordnance.” 

3180. EpwarD Mywrs, Millbank-row, Westminster, and Henry Dunpas 
Guoaa, Pall Mall, London, ‘‘ Improvements in the construction of rotary 
pumps." — Petitions recorded 16th December, 1863. 

3200. Joun Macartny, Argyle-street, King’s Cross, London, ‘‘ Improve- 
ments in taps, cocks, or faucets."—A communication from Juhn 
Broughton, Chicago, Illinois, U.S. 

3203. ‘inomas Goupix, Airdrie, Lanarkshire, N.B., ‘‘ Improvements in 
looms for weaving.” 5 

3205. FREDERICK WooLcot CoLLins, Morris, Otsego, New York, U.S.,“A 
certain improvement in apparatus for training hops.” 

3206. WittiaAM Epwarp Gener, Wellington-street, Strand, London, ‘‘Im- 
proved apparatus for racking and decanting liquids (termed Laburthe’s 
apparatus).”"—A communication from Clément Laburthe, Passage des 
Petites Ecuries, Paris. 

3211. CHARLES Tiot JuDKINS, Ludgate-street, London, “ Improvements in 
machives for sewing and stitching."—A communication from Richard 
Mott Wanzer, Hamiiton, Canada West, N.A. 

3212. James Howpen, Giasyow, Lanarkshire, N.B., ‘“‘ Improvements in 
steam engines and boilers, and in processes or apparatus to be employed 
in working the same,”—Petitions recorded 18th December, 1863. 

3218. Ropskt HEATON TaYLor, Brightside, near Rotherham, Yorkshire, 
** Improved apparatus for lubricating the cylinders of steam engines.” 
3221. Kopgert Baynes, Mansel Villas, Wimbledon, Surrey, ** lm provements 

in apparatus for darning stockings and other fabrics.” 


3224. Epwin Joun GREEN and RicuaRD Mason, Birmingham, “ A holder or 


suspender for holding cotton and other reels, spoois, or balls, parts of 
which are also applicable for other useful purposes.”—Petitions recorded 
21st December, 1863. 

$236. RICHARD ARCHIBALD BRrooMaN, Fleet-street, London, ‘‘ Improvements 
in feeding steam boilers and 1 "=A cou tion Irom Claude 
Jonchier, Rue de Castries, Lyons, France. 

3238. WittiaM Epwarp Geper, Wellington-street, Strand, London, ‘‘Im- 
provements in the knives used for the cylinders and blocks of rag cutting 
or beating engines, the same arrangemeut of knives being also applicab.e 
to the crushing or beating of other subst "—AC icauion from 
F. Meyer, Kaisersberg, Haut Rhin, France.—Pe:ilions recorded 22nd 
December, 183. 

3242. Joun Henry Jonnsoy, Lincoln’s-inn-fields, London, ‘‘ Improvements 
1» shields or tips for boots and shoes,”"—A communication from Horace 
Hsearce, Boston, U.S. 

3247. WiLLiaM Epwarp Genes, Wellington-street, Strand, London, ‘* Im- 
proved apparatus for fixing candles upright in candlesticks.”—A commu- 
nication from Emile Daire, Passage des Petites Ecuries, Paris. 

3252. FRepgrick WALTON, British Grove Works, Chiswick, Middlesex, 
** Improvements in telegraphic cables.” 

3256. Joun Henry Jonnson, Lincoln’s.inn-fields, London, “ Improvements 
in shields or tips for boots and shoes.”"—A communication from Horace 
Bearce, Boston, U.S.—Petitions recorded 23rd December, 1863. 

3253. ANDREW NosLE, Newcastie-upon-Tyne, No:thumberland, ‘‘ Improve- 
ments in the mode of igniting explosive projectiles.” 

$267. RICHARD ARCHIBALD BRrooMAN, Fieet-street, London, ‘* Improvements 
in the permanent way of railways."—A communication frum Charies 
Ferdinand Zorés, Piouegat Guerand, France.—Petitions recorded 2ith 
December, 1863. 

3278. WinutaM WrLson, Manchester, ‘“\A new method of decorating or 
orpamenting register or other grate fronts and cheeks, hearths of fire- 
places, fenders, and the exterior surfaces of hot air stoves and coil cases 

hot water or steam pipes.” — Petition recorvied 28th December, 1863. 











London, “ Improvements in electro-magnetic induction t 
Petitions recorded 9th April, 1864. 

903, AUGUSTUS SMITH, Stratford, Essex, ‘ Improvements in lamps.” 

907, ALFRED Earnsuaw, Sheffield Park, Sheffield, “ Improved means of 
connecting rails for railways, which means are also applicable for con- 
necting beams and girders, and for other similar purposes.”—Petitions 
recorded 1)th April, 1864. 

909. Marc ANTOINS FRANCOIS Mgnnons, Abingdon Chambers, Westminster, 


** Improvements in the mode of, and machinery for, applying pressure to . 





$283. Tuxopore Bourne, New York, U.S., * Improvements in cotton gins.’ 
—A —e from Israel Favning Brown, New London, Counec- 
ticut, U 

$291. Daviv Naytor, Brighouse, Yorkshire, “ Improvements in looms,”— 
Petitions recorded 29th 1863, 

3304. Jonn Starkey, Joun Hawoxwtn, and James Kay Puppy, Salford, 
Lancashire, “ Certain improvements in looms for weaving.”—Petilion 
recorded 31st December, 1863. 





| thereuf to the centre of the frout, where it joins the sole. 








Svesimeath, Northumberlandshire, 

mppr ‘e r, iér mA&ch 

and other similar articles.”— Petition vested Tg edn 186. 

33. Josuva Kipp, Cannon-row, Westminster, “ Improvements in suppl i 
and regulating any required liquid used in the process of generating 
or steam, or for the carburating of gas, for supplying and regulatin the 
water to gas meters, and oil for lubrication, and in apparatus cummbeen 
therewith.” — Petition recorded 5th January, 1864. 

181. JouN Henry JouNsoN, Lincoln’s-inn-fields, London, “ Improvements 
in propelling and steering ships and vessels.”—A communication from 
John Harris, Montreal, Canada.— Petition recorded 22nd January, 1864 

312. MARK KUNKEL, Regent-street, Quadrant, London, “ Improvements in 
yy cod nace em 6th February, 1864. 

386. ANDREW STEINMETZ, Leicester, “ Improving and intensifyi i 
of horizuntal gas burvers, and furnishing the cme with pre a Saw ba 
recorded 15th February, 1864. 

444 WittiaM Brooks, Chancery-lane, London, ‘‘A new or improved 
metallic permanent way for railways.”—A communication from Léon 
Ulens, Antwerp, Belgium.—Petition recorded 22nd February, 1864. 

~ he ag Myer Van WaGgnes, Southampton-buildings, Chancery-lane, 

ndon, ‘*An improved boat detaching a ‘atus.”—Petiti 
25th February, 1864. — a 

611. HERBERT NEWTON Penrice, Witton House, near Norwich, ‘Improve. 
ments in hinery for t liing and driving galleries through rock 
and other strata.”—Petition record-d 10th March, 1864. 

653. EDMUND BaLueR, Birmingh “Impr nts in gaseliers of the 
kind commonly called * Water slide gaseliers.’"—Petition recorded 15th 
March, 1864. 

719. Joun Lawson and Jonn Lawson, jun., Glasgow, Lanarkshire, N.B. 
“ Improvements in weaving, and in apparatus therefor.” : 

22, GeorGx TomLINsON BousrigLD, Loughborough Park, Brixton, Surrey, 
‘Improvements in apparatus used with gun carriages.”— A communica. 
tion from William Judson, New York, U.S.—Petuions recorded 22nd 
March, 1864. 

745. Samus~ Bark, Cranford-street, Tuomas AtTrwoop, Windnill-lane, 
Smethwick, Staffordshire, and JaMEs David Ropinsoy, Talbot-street, 
Birmingham, “ Certain improvements in slides for gas liers, as also in 
the means of regulating or stopping the flow of gas, parts of which im- 
provements are also applicable to chandeliers where oil, camphine, or 
other inflammable liquids are used for illumination.”—Petition recorded 
24th March, 1864. 

803. Henry HOoHLING MILLs, Norfolk Cottage, Wellington-road, Bromley, 
Middlesex, “‘ improvements in constructing the joints for iron or steel 
plates employed in shipbuilding, and other purposes where water-tight 
joints are r quired.”— Petition recorded 31st March, 1864. 

817. Joun James Lunpy, Leith, and Kopgrt Irvine, Magdalen Chemical 
Works, Musselburgh, Mid-Lothian, N.B., “‘ Improvements in the manu- 
facture of paper.”— Petition recorded 1st April, 1864. 

895. JoHN Nisbet, Coatbridge, Lanarkshire, N.B., “ Improvements in 
getting or cutting miuerals, and m apparatus therefor.”— Petition recorded 
9th April, 1364. 

931. James NRILSON and JamEs GiLLIEs, Glasgow, Lanarkshire, N.B., “ Im- 
provements in apparatus for fixing or closing capsules on bottles and 
other vessels.” —Petition recorded 13th April, 1864, 


And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post 
Office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
TuE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
2289. J. WniTengaD, Colverley, near Leeds, “* Pneumatic motive power machi- 
nery.”—Dated 17th September, 1863. ’ 
This invention relates tu bining certain hinery with certain other 
machinery, for which letters patent were applied for ou the loth May, 
1863, No. 1239, and consists in forcing air into a reservuir, under pressure, 
with a small amount of power, and in employing such air in the cylinders 
of engines, in lieu of steam, as a cheap aud safe motive power.—.\ot pro- 
ceeded with. 
23v4, T, SMALL, Bargate, Boston, “Motive power machinery.”—Dated 18th 
September, 1803. 3 . 
This invention is carried out as follows :—In a suitable framing the in- 
ventor places a revoiving shaft, on which is mounted two sector wheels, or 
wheels with teeth on # portion only of their circumference ; the teeth of 
these wheels take or gear into the teeth of a broad rack, the said rack being 
connected by one end to a toothed wheel, the teeth of which gear into 
another similar rack, connected to another toothed wheel, of larger dia- 
meter than the last-mentioned wheel, and so on, if desirable, throughout 
a series of wheels and racks, the wheels increasing progressively in dia- 
meter. One of the aforesaid sector wheels is fast on its respective shaft, 
and the other loose wheels receive rotatory motions in opposite directions 
by a bevelled pinion, taking into the tecth of bevelled wheels, fixed to, or 
formed upon, the aforesaid sector wheels, and these wheels should be so 
placed with respect to each other that, when the teeth of oue wheel are 
in gear with the broad rack before meniioned, the teeth of the other 
sector wheel shail be out of action, for the purpose of producing sy nA 
cating motion of the said rack, thereby imparting rotatory mouon to the 
toothed wheei, to which the rack is connected by its end, and transmitting 
such motion, by its respective rack, to another toothed wheel, and 50 
on in succession, as before stated, and by these means, gaining power, 
which may be imparted in any convenient manner.—Jot proceeded with. 





Ciass 2.—TRANSPORT. 

Including Railways and Plant, load-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Curriages, Carts, Har- 
ness, Jc. . 

2271. B. Latcnrorp, Upper St. Martin's-lane, London, “ An improved spur. 

—Dated 16th September, 1503, boot in 
The object of this iuvenuon is to attach a spur to the heel of s = i 
such wise that, while straps, screws, and otuer ordinary fastenings we ty 
tix the spur into or on to the boot are dispensed with, the spur Is eoonted 
tixed, aud may be instantly removed. To effect this object the paten : 
unbeds in the heel of a boot a metal socket (which may be termed 4 nd 
box); this socket traverses the boot heel, frum the ceztre to the bac 
This socket oF 
box is secured in its position in the heel by a double jugged plate, or by pod 
other coutrivance suiable for the purpose. In line with tne neck ne Nr 
spur is a piece of metal armed with a spring ; this piece Is to pass a pres 
socket, and is of the same length, but the spring which forms ~_ veoh sores 
piece (termed a filling or guide piece) is somewhat longer, au a eats 
slightly beyond the front of the bout heel when applied. This age aig - 
fits tightly in the socket, as, with the spring, 1t serves to ‘support U a pa 
itself when it is in position. To prevent contact of the stirruy iron, ol Parad 
other substance, with the head of the spring, he directs that portion on 
boot heel whence the said head projects to be made asa segment ol & ~ pe 
so that the points or ends of suc segment shall feud off tue stirrup " Se 
other extraneous substance, and so protect the head of the spring 
contact therewith. 
2276. J.M. Tats, Bermondsey Wall, London, 
topsail yards of ships ana other sailing vessels.” 
Isu3. 


“ Method of hanging the lower 
—Dated loth September, 


This invention consists in adjusting and fixing two truss hoops vad horn 
around the top mast for carrying the yard, one of the said truss —— vend 
fixed above the mast head cap of the lower mast, and the —< oan 
hoops below the mast head cap aforesaid. ‘These hoops are Orage” te 
projecting lugs to receive an upright truss, bar, ur built, the ene poulders 
pass through round holes in the lugs, and are held in position vine aiore- 
formed ou the truss var, aud a screw nut on each end thereof. hes below 
said truss bar has an eye or round hole through same, a few inc 








Aprit 29, 1864. 


THE ENGINEER. 


267 











the uppermost truss hoop aforesaid, through which passes a truss bolt formed 
with a shoulder, the said bolt being held in position by a screw nut. The 
aforesaid truss bolt is also formed with a hinged ring for carrying the yard, 
to which it is securely fixed. There isa pivot formed on the hinged ring 
jn a line with the truss bolt thereof, the pivot being supported by a hole 
formed in a stay bar, extending from the bottom shoulder of the truss bar, 
before described. Bythis means the yard may be turned apright when 
desired, and the truss bar aforesaid enables the yard to be moved sideways 
when desired. By this invention the lower top sail yards of ships may 
more securely and simply adjusted to the top masts than heretofore. 

9081. A. CHAPLIN, Cheyne-walk, Chelsea, ‘‘ Apparatus for propelling ships or 

vessels.” —Dated 17th September, 1863. 

The patentee claims the use or employment for such purpose of auxiliary 
paddle wheels (either self sustaining or otherwise) mounted at or near the 
outer extremity of jal arms, and driven by chains, bevel gearing, or 
otherwise, from the centre of oscillation of the said arms, which such radial 
arms are allowed to swing freely or not, and whether the said paddie wheels 
are driven by a steam engine or other motive power, or by hand labour. 
9085. J. G. ULRicH, Wellclose-square, London, “* Apparatus applied to rail- 

way carriages and trains in order to obtain greater sofety to passengers.” 
—Dated 17th September, 1863. 

For the purposes of this invention, the carriages of a train are coupled 
or connected to the locomotive engine by apparatus which can be more 
readily detached by the guard travelling in the first carriage of a train, and 
the apparatus is so arranged that, should the locomotive leave the line of 
rails, the train will be disconnected from the locomotive e: gine, and the 
parts of the coupling can be readily separated by the guard. For these 

urposes a lever arm is connected by a pin joint to the locomotive engine, 
or to the tender, to which lever the train of carriages is to be connected in 
the following manner :—At the outer end of the lever arm is formed a hook 
with an incline, which, when a similar hook or instrument comes against 
it, the two hooks will pass each other by means of the lever arm being 
on by @ spring, which yields as the two hooks are passing each other, but 
so soon as they have passed each other, the hooked end of the lever arm is 
by its spring caused to assume its horizontal position, and thus retain the 
other hook from going back, so long as the lever arm is retained by its 
spring in a horizontal position, The parts combined with these hooks are 
so arranged, that the hooked end of the lever arm rests on a sliding or lift- 
ing piece, which can at any time be acted on by a lever or other instru- 
ment, put in motion by the guard or other person, so that when the sliding 
or lifting piece is moved, it causes the hooked end of the lever arm to be 
raised beyond the other hook, so as to release the carriages of a train from 
the locomotive or the tender to which they are coupled by the lever arm ; 
and the lever arm is also arranged to separate from the other hooked 
instruments by which the carriages of a train are coupled to it, in the event 
of the locomotive or tender leaving the line. 


288. C. H. CHADBURN and W. J. TRistRAM, Liverpool, ‘* Construction of 
ships and other vessels.” — Dated 17th September, 1863. 

This invention consists in forming a ship or vessel in two or more parts 
in its length, and securely joining or hinging them together so that the 
motion of the waves will produce a movement between the parts which, 
being taken advantage of by means of connecting rods, beams, or levers 
attached to one portion of a vessel, works pumps in another portion of the 
vessel by the motion of that portion of the vessel having the connecting 
rods or equivalents attached thereto, and the power due to the descending 
weight and the force of the waves in raising alternately that portion of the 
vessel which is connectcd to the pumps, and the portion of the vessel 
containing the pumps and machinery, is employed for the purpose of 
actuating the propelling machinery, whether the vessel has side wheels or 
ascrew orscrews, The motion which takes place between the two parts of 
the ship may either be employed in working air pumps for the purpose of 
communicating power to reciprocating engines, which in turn may rotate 
the paddles or screw, or screws, or the pumps may be employed in forcing 
water through openings or passages at the sides or stern of the ship for 
the purpose of propelling or propelling and steering the ship, or for the 

urpose of working reciprocating or other form of hydraulic engine for 
rotating the slide valves or other propelling apparatus; or instead of the 
motion of,the parts of the ship being employed for working pumps, or other 
means of transmitting the motion as described, the connecting rods between 
the portions of the ship may be made to act direct upon cranks or wheels 
connected with the paddles or screw, or screws. An auxiliary steam 
engine of small power may be employed for navigating the vessel in smooth 
water.—Not proceeded with. 

2292. R D. Dwyer, Warrington. ‘‘ Apparatus for cleaning and painting or 
coating the bottoms of ships, &c.”—Dated 18th September, 1863. 

This apparatus, as arranged for coating ships’ bottoms, consists of two 
ribs of steel, or other flexible material, one end of each of which is jointed 
or coupled toa metal breech piece, and the other ends are left free and 
terminate in floats. The breech piece is similar in form toa ship's keel. 


re of serges, for instance. 
larly in the application and 
vering of umbrellas, parasols, 
entirely of silk. The 


back and silk face, as hitherto, in the 

A Second part of tho invention consists 
adaptation of the fabric so produced to 

or sun shades, as a substitute for fabrics c 
advantages derived from the combination of polished weft and silk are, 
that the appearance is equal to silk, and the fabric is not more bulky, but 
is more durable and less expensive.--Not proceeded with. 


2274. E. Scorr, Manchester, and J, STaARKBY, Salford, “ Looms.”—Dated 16th 


tember, 1863. 
This invention relates, First, to that portion of the loom called the 
“‘taking-up” motion, and consists in an ent of self-acting 
mechanism, for decreasing the rotation of the cloth roller as the fabric 
accumulates thereupon. A Second part of the invention relates to an 
imp i arrang t of apparatus for driving the shuttle termed the 
“picking motion,” which consists in the use of a disc or wheel upon, and 
revolving with, the crank shaft, and carrying on its surface, near its cir- 
cumference, a bowl or stud, which strikes, every alternate revolution, a 
projecting finger secured to a diagonal , Which is connected to the 
“ picking stick,” and thus effects the sud movement of the “‘ picking 
stick ” and the propulsion of the shuttle ; but in order to obtain the alter- 
nate action of the “ picking stick,” the fingers are caused alternately 
to swivel, or turn out of course of the stud 6r bow!, by means of a bow! on 
the wheel driven by the crank shaft, which depresses a lever on the swivel- 
ling boss of the finger, and causes it to turn partly round, and to escape the 
blow of the stud or bowl on the disc. The “ picker” and stick, tor pro- 
pelling the shuttle, constitutes a Third part of the i jon, and t 
in facing or covering the “‘ picking stick " with buffalo hide, india-rubber, 
or other suitable material, and thereby di sing with the ordinary picker, 
the parallel action of the picking stick being obtained by a rod or guide in 
the shuttle box, which passes through the stick, the forward concussion or 
driving motion of the stick being modified by an elastic cushion at the end 
of the shuttle box, and the blow of the return movement is lessened and 
governed by means of a wire and spring, by which the “sticks” are 
attached together, a long loop or slot being formed in the centre of the 
wire, through which a strong stud, fixed to the slay , the wire being 
moved to and fro each pick, and the movement of the “sticks” being 
governed by the loop or slot. The Fourth part of the invention relates to 
the motion for actuating the healds termed the ‘“heald or shedding” 
motion, and consists in the employment and use of an endless chain, cord, 
or band, partly encircling the YS of the cams or eccentrics, to 
transmit the motion to the healds.—Not proceeded with. 

2294. W. LorBerG, IWyld’s-rents, Bermondsey;* Treatment of rags, and obtain- 
ing valuable chemical products srom the antmal jibre therein.” —Dated 18th 
September, 1863. 

These improvements relate to the treatment of mixed fabrics containing 
vegetable and animal fibre, and known in the trade as linseys, stuffs, bodies, 
shallies, seams, and the like, and have for their object the separation or 
recovery, the cl ing and bleachi getable fibre, and obtaining 
valuable chemical products from the animal fibre. Also destroying the 
colours of and bleaching coloured and printed cotton goods containing no 
animal fibre. We cannot here give insertion to the details of the processes 
constituting the invention. 

2307. J. Buck ey, Leeds, Yorkshire, ‘‘ Mules for spinning cotton, dc." — Dated 
19th September, 1863. 

This invention relates to that part of the spinning mule which effects the 
traverse of the yarn or sliver across the drawing rollers, and is designed for 
the purpose of imparting to the yarn or sliveta varying or irregular traverse 
or reciprocating movement — that is, to alter the limit of traverse 
several times during the rotation of the cam, by which means the friction 
of the yarn is distributed over the surface of the rollers instead of being 
regularly confined to certain parts as hitherto, The improvements consist 
in the application, use, and adaptation of a single or double cam to effect 
the traverse, having an irreguiar surface or course, which shall cause a 
variation in the length of traverse of the yarn, in contradistinction to the use 
of a single or double heart cam, as hitherto ased, by which improvements a 
considerable saving is effected in the wear of the rollers.—Not proceeded 
with, 

2310. C. L. Furiscumann, Paris, “‘ Apparatus for ginning cotton, &c.’'— 
Dated 19th September, 1863. 

This invention is carried into effect in the following manner :—Over two 
grooved rollers is placed a grate, the openings of which correspond with the 
grooves of the oan rollers. In those grooves are placed endless cords, which 
move freely between the horizontal t of the grate, forming thus a kind 
of feeding table carrying the material, which is put on the table to the top 
of the front roller, where another series of cords pass through the openings 
of the grate into the grooves of the front roller, catching the filaments, and 
drawing them down between the grate into the grooves, leaving the 
seeds, leaves, or other impurities, on the top of the curved part of the grate, 
where a number of scrapers disengage the seeds or impurities from the 
fil ts. The seeds and impurities are co! in a trough placed below 














Towards its outer ends are bearings for the axis of a fan or Archi 

screw, to which the saw, or other cleaning blades, and the pockets brushes 
are connected by eccentrics or cranks. Both the cleaning blades and the 
paint pockets, with their reciprocating brushes, are fitted into, to, or on the 
stec! or other flexible ribs, and all these parts are, preferably, the full depth 
of the side of the ship, to be cleaned and coated from the keel to the load 
water line. When the said submarine mechanical cleaner and painter, or 
either the cieaner or the painter singly (which are composed mainly of the 
parts hereinbefore named are to be put to work, the pockets are filled with 
paint or other coating substance, and several chains or ropes to act as 
“guys,” and for moving the apparatus, are made fast to different parts, 
The whole apparatus is then swung over the bow of the ship. A chain, or 
two chains or ropes, may be used, attached to the breech piece, and led 
thence aft, say through the stern davits, then forward and around the 
capsian winch, or other engine for transmitting motion, and finally, say, 
by way of the bow hawser holes, carried to the breech piece, and again made 
fast thereto ; guy chains or ropes are made fast to the floats on the ends of 
the ribs. If the chains or ropes are vow hauled taut, the former (i.e. the 
breech chain or chains) from st«rm to bow on deck, and the latter (i.¢. the 
guy chains or ropes) from the bow aft, the breech piece will be brought on 
tothe keel, and the flexible ribs, with the parts fitted thereto, will closely 
fit the sides or skin of the ship or vessel in two lines, vertical or nearly so, 
one at each side. As sovn as the apparatus is in position the motion of the 
ship through the water will cause the fan or screw, the axis of which rests 
in the breech piece. as before-mentioned, to revolve. |The eccentrics, or 
cranks, on the said axis will then give reciprocating and cutting, or cleaning, 
motion to the saw or other blades sufficient to remove the sea weed and 
shell fish. The brushes, also, by similar reciprocating motion, will allow a 
portion of the paint or other coating substance to escape from the pockets 
outwards, either through the brushes or theside thereof, and such paint or 
other coating preparation will there be well rubbed on by the brushes. 
The pressure of the water will be sufficient to cause the coating substance, 
which should be of a class to ‘‘set ” quickly in water, to run out. The 
chains or ropes being constantly moved to haul the apparatus aft, both 
sides of the ship will be thoroughly cleansed and painted or coated, and 
that all over, for the flexible ribs and the parts thereto attached will accommo- 
date themselves to the form of the ship or vessel. Of course the action of the 
working parts is not entirely dependent on the motion of the ship through 
the water ; chains from the deck cculd be used. 

2295. T. Bagos, Cambridge-terrace, London. “ Protecting and preserving the 

hulls and bottoms of ships.”—Dated 18th September, 1863. 

This invention consists in preserving or protecting the hulls or bottoms of 
ships from fouling and corrosion, by means of electricity, however obtained 
aud applied. For the purpose of preveuting the hull or bottom of a ship 
or vessel from fouling by the adhesion of barnacles, sheil-fish, sea-weed, 
and other Substances, the inventor employs, by preference, the secondary 
— arising froman intensity coil, He places in any ccnvenient part of 
: le ship a powerful battery hung in gymbals, the two poles of which 
pattery are connected, at such tim: s as are needed, with the two extremities 
of the primary coil. One end of the secondary coil is placed in permanent 
connection with the hull or bottom of the vessel to be protected. ‘The 
other end of the secondary coil is placed in permanent or periodical contact 
With a conductor or conductors properly disposed with régard to the hull 
re the ship, so as to distribute continuously, or from time to time, as may 
we desired, the shocks from the coil or battery over the surface of such 

ull, and any other parts adjacent thereto which may require protection 
(such as the feed pipes of the boilers of steamships, &c.) He prefers to 
employ the system of periodical shocks, as being sufficient forthe purpose, 
mores Savill & Vast amount of battery power, which would otherwise be 
— It is also preferable to cone-ntrate the electric discharges upon 

‘ferent portions of the hull in succession, so that the effect may be more 
powerful upon every part of the hull by being in every case less diffused. 
wm 5 Cook, Leicester, “* Railway carriages, &c.”—Dated 18th September, 
corns chjects of this invention are to prevent noise and to diminish the 
roe ns — of railway carriages and other springed vehicles, and the inven- 
— h. *usists in the introduction of vulcanised india-rubber, or any other 
7 - “nce Which will act as a non-conductor of sound, between the wheels 

Springs and the body of the vehicle. 


Ciass 3.—FABRICS., 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
men a Manchester, “‘ An improved mixed fabric.”"—Dated 16th 
. os ‘uvention consists, First, in an improved fabric, to be made by 
on ‘ying a warp of silk and weft «f polished or lustre-finished thread 
peng Jn its unfinished state) ; these are to be woven together in the 
twilled well known manner as fabrics composed entirely of silk either 
or plain, and not to be woven or combined, so 2s to form a cotton 





the curved part of the grate, and the clean cotton or fibrous substance is 
carried to the front roller, where it is taken off by a brush or equivalents.— 
Not proceeded with, 





Crass 4.—AGRICULTURE. 
Including Agricultural ——, yy ae Implements, Flour 
ills, §c. 


2227. B. J. Wenner, Newton Abbot, Devonshire, “‘ Thrashing machines.”— 
Dated 16th September 1263. 

This mvention consists in applying receiver of wood or iron, or other 
suitable material, underneath the ordinary or other riddle of a threshing 
machine, and attached to it, or to the frame of it, so that the receiver may 
be moved conjointly therewith. This receiver is either convex, with one or 
more holes at the lowest part, or angular, with a flat bottom fixed obliquely, 
or of two or more pieces fixed so that the corn and chaff, faliing into it 
through the riddle, is brought to the holes or openings, through which it 
falls on to an ordinary set of winnowing or other sieves or screens, and is 
subject to currents of air from the air trunk at the bottom of the air 
channel, which blows the chaff and refuse from the corn. The invention 
also consists in the mode of regulating the air currents by means of a slide 
or slides fitted into grooves in the air trunk at required acute angles, each 
having a set screw at the outer side with which to regulate the required 
supply of air, and each port having a fixed air guide under or over each 
slide to conduct the air to the sieve or screen through which it is required 
to operate. 


—_——— 


Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, ec. 
2277. J. McEwan, Brierly-hill, * Combined coke oven and hot blast oven or 
opparatus."- Dated 17th September, 1863. 

This invention consists of a new or improved combined coke oven and 
hot blast oven or apparatus (constructed in the manner described), whereby 
the heat generated by the coking process is eunducted to the blast oven, 
and made to circulate about and heat the blast pipes therein. 

2296. A. Nomort, Paris, ‘* New tiles.”"—Dated 18th September, 18638. 

This invention cannot be described without reference to the drawings.— 

Not proceeded with. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 

2302. W. Situ, Salisbury-street, Strand, London, ‘‘ Constructing breech- 
loading ordnance.” — A communication.—Dated 18th September, 1863. 

For converting muzzle-loading guns into breech loaders the inventor 
bores through the breech and forms a chamber therein, and cuts a screw 
thread around the exterior of the breech. He formesa steel or iron ring, 
band, or hoop, and screws the interior thereof to suit the screwed breech ; 
a hole or opening of sufficiently large size ia made therein, through which 
may be drawn the vent piece when the hole in the ring is brought opposite 
thereto. The breech is bored, or an opening is formed at right angles to 
the axis of the gun, and a vent piece of corresponding shape is fitted the: e- 
into, so as to pass beyond the chamber into a recess or a continuation of the 
transverse hole or opening, and the vent piece may have a projecting stud, 
or a portion of a screw thread, projecting therefrom, and taking into a cor- 
responding recess or groove or grooves, fot the purpose of more securely 
holding it in its place during the explosion of the charge, or the vent piece 
may have severa] threads or portions of threads thereon. For the purpose 
of withdrawing the veut piece the ring is turned round a portion of a 
circle, until the opening therein comes o ite to the vent piece, which may 
either be withdrawn horizontally from the side, or from above or below, and 
the vent piece may be slackened and raised or moved by a lever handle or 
other convenient means.—WNot proceeded with. 

2303. W. Smitu, Salisbury-street, Strand, ** Construction and mode of work- 
ing orunance for ships and forts."—A communication.—Dated 18th 
September, 1563. 

For the purpose of carrying out the first portion of this invention the 
inventor makes advuuble gun by forging, ing, or otherwise forming a 
central breech block with trunnions, the or barrel of each gun being 
in the same axial line, but the description of bore and node of rifling may 
be of any kind which may be preferred. The trupnivvs of the gun are sup- 
ported in a bracket or carriage, which in turn is mounted upon and free to 
revolve on a kerb or plate on the upper face of a gun carriage or traversing 
frame. The gun being double, each barrel has a separate touch-hole and 
means of igniting the charge, and is so mounted as to turn on a pivot or 
centre when it is withdrawn from the port or embrasure by the recoil of the 





preceding discharge, and the gun may then be loaded in the position to 
which it is brought on the gun platform by the recoil, or it may be turned 
round a quarter of a circle, or any lesser or greater degree. Both ends of 
the gun may then be loaded with great facility, or one end only of the gun 
may be loaded, and it may be fired i ly until b ing heated, when 
the other end of the gun being sponged out and cool, it be loaded, and 
in its turn be di ed. Where no arrangement for closing the ports by 
the recoil of the gun is employed, the men are protected from the enemy's 
fire while loading when the gun is turned horizontally after firing, as they 
are not — to stand in the line of the opening, or port, or embrasure, 
but are placed on each side thereof. A double-acting hammer may be 
fitted to the breech block, for discharging each end of the gun, as and when 
required. For the purpose of regulating the angle of fire & pawl and 
ratchet, alone or in combination with an elevating screw, may be employed 
for adjusting the elevation. With reference to the second part of the 
present invention, instead of leaving the embrasures or ports open, or 
instead of closing a ship's ports by means of hinged shutters or covers, 
sliding covers are fitted on the outside of the ports, and they are closed and 
opened either entirely or partially by means of chains or ropes actuated 
from within by the recoil of the gun, whether such ports or openings are in 
aship’s side, or in a cupola, or in an iron-plated or other fort. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 

2291. J. Roperts and R. Nayior, Manchester, “ Increasing, diminishing, 
or otherwise regulating the power andtone of organs, harmonmums, 
pianofortes, &c.”—Duted 18th September, 1863. 

This invention consists in an improved system of placing the keys, 
manuals, or key frames on springs of any constraction or material, or on 
counterbalanced levers, and giving them perpendicular or vibratory motion 
by downward pressure, for the purpose of working the pallets or valves of 
the expanding receivers or reservoirs, 

2305. V. Hoventon, West Reading, “* Lamp and lamp wicks.”—A communi- 
cation.—Dated 18th September, 1863. 

This invention is applicable in constructing lemps, and in making wicks 
which are more particularly intended to be used when burning hydro- 
carbons. In order to adjust and regulate the supply of air into the vessel 
containing the fluid to be burned, and above the surface of the fluid therein, 
a diaphragm is applied at the upper part of such vessel, below which there 
is an air passage or tube, through which air passes to and mixes with the 
vapours rising from the hydrocarbon or burning fluid in the vessel, and 
such mixture rises up a tube or passage which ascends near to the flame of 
the lamp and is consumed thereby. The wick, f das hereaf 
described, is placed within a wick tube, through which tube holes are formed, 
in which the teeth of a wheel This wheel works through aslot in the 
burner tube, and such wheel is on a suitable axis, so that, by turning the 
axis, the wick tube and the wick therein are raised or Jowered through the 
burner tube. There is an apparatus at the upper part of the burner for 
deflecting the air on to the flame on either side. This apparatus consists of 
two bent plates, one on euch side of the burner tube. These plates are 
fixed on horizontal axes near the middle, and each plate is formed with a 
hollow bend above, and another such bend below the axis, the hollows of 
the bends on the plates being towards the wick. The axes of these plates 
are capable of being moved, so as to adjust the cere of the plates, and 
these plates are capable of being closed together at their upper edges. 
Above the diaphragm above mentioned is a chamber perforated with holes 
at the sides, but closed at top, excepting where the two plates pass partly 
through an opening, the axes of the two plates being on either side of the 
opening, so that there is one bend of each plate within and another bend 
without such chamber, The wick and wick tube also pass through such 
opening, and between the axes which carry the two bent plates ; hence, the 
air entering the chamber, as well as the vapour rising through the 
diaphragm, are received between the two bent plates, rise between such 
plates, and are deflected by the upper bends of the plates on to the flame at 
the upper end of the wick. When two wicks are used edge to edge, open- 
ings are made in the wick tube, and above such openings the wick tube is 
closed, by which some of the air wiil into the wick tube, and go off 
lateraily, as it will be prevented rising directly upwards by the other close 
part ofthe wick tube. The lower end of the chimney is secured by springs 
or spring clips, and the lower part of a globe, when used, is retained in 
position by spiral springs. 











Crass 8.—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 


2282, P. Cowan, Barnes, “ Refining sugar.” —Dated 17th September, 1863. 

This invention has for its object to remedy various disadvantages in the 
refining of sugar. A ding to this i tion, instead of adopting the 
method in which pressure is not used, and instead of the method in which 
the liquor is forced through the charcoal by steam or other artificial pres- 
sure from the top, the patentee exhausts or partially exhausts the air from 
the cistern or vessel taining the ch ], 80 as to» roduce a vacuum or 
partial vacuum therein; the air being thus removed frum the body of the 
charcoal the sugar liquor or syrup will descend by gravitation, aided by 
the ordinary pressure of the atmosphere on its upper surface, and as the 
descending liquor will meet no resistance from air in the charcoal, it will 
percolate the latter quickly and uniformly, and saturate it with rapidity 
and facility, and without the danger involved in the use of mechanical or 
artificial means of pressure from above, 

2283. F. De Wy.pe, Trinity-square, Tower-hill, London, “ Manufacture of 
an hydrated suica.”—Dated Lith September, 1863. 

This invention consists in dissolving natural bydrated silica in a solution 
of carvonated alkali under pressure, and subject to the heat of steam, 
which solution of silica in carbonated alkali is precipitated on exp to 
atmospheric air, resolving itself into its original constituents carbonated 
alkali and silica, the latter boing in a finely-divided state, all iron and other 
insoluble matters forming a residuum in the digester. The organic matters 
are dissolved and retained in solution in the alkali, while any remaining in 
the precipitated silica wmay be removed by washing, leaving the silicain a 
state of perfect purity. 

2287. P. McLaurin, Glasgow, ‘‘ Drying paper, pasteboard, &c."—Dated 17th 
September, 1863. 

The patentee claims, First, the general arrangement and construction of 
machinery, apparatus, or means to be used for drying or desiccating paper 
or pasteboard, substantially as described. Secondly, the application of 
closed heated chambers, into which the heaved currents of air or other 
gases have ingress or egress, by means of suitable ducts, and regulated by 
valves, for the | yy of drying paper or board, sub jally as 
described. Thirdly, the application of closed heated chambers or rooms, 
in which the continuously travelling apparatus is placed, for the purpose of 
carrying through the paper or pastebvard to be dried and acted upon by 
the heat in the chambers, substantially as described. Fourthly, the 
application of closed heated chambers, for the purpose of drying continu- 
ous webs of paper, by means of the travelling mechanism described, 

2293. G. Daviss, Serle-street, Lincoln’s-inn, London, “ Manufacture of iron 
and stee.”-— Dated 18th September, 1865, 

This invention comprises several features, all of which have, however, a 
distinct connection or relation to each other, and which may be classified as 
follow :—First, making cast steel by heating cut wrought iron or scraps of 
the same in crucibles, or their equivalents, to a high degree, and then intro- 
ducing into the crucibles oxide of iron, or other suitable substance 
containing oxygen, and immediately after the introduction of tue oxide 
pouring # quantity of melted pig iron upon the wrought iron in the 
c:ncibles, secondly, certain apparatus by which the above manufacture is 
carried into effect. Thirdly, modified apparatus for carrying out the said 
manufacture. Fourthly, a peculiar manuer of constructing and arranging 
furnaces for heating the crucibles and melting the contents. Fifthiy, a 
peculiar mode of applying currents of magnetism in the manufacture of 
steel, Sixthly, a method of introducing oxides of iron, or other solid 
substances containing oxygen, into molten iron for the purpose of decarbon- 
ising the same, in order to strengthen it, or reduce it to cast stesl or 
wrought iron, Secondly, a mode of producing sound test pieces and other 
castings of malleable steel. The first feature of the invention is as follows : 
—Wrought iron cuts or scraps, already highly heated when the oxide is 
introduced, are nearly meited by the increase in the intensity of the heat 
caused by the liberation of the oxygen yas, and the cast iron ou its intro- 
duction combines almost instantancously with the wrought iron, the latter 
taking from the cast iron its carbon, so that, when distributed amon, the 
whole mass, the latter will be carbonised, The amount of oxide is so 
proportioned that any excess of carbon which may exist in the cast iron 
above tha’ necessary to furm the steel, will combine with the oxygen gas 
liberated from the oxide, and pass off with the products of combustion, by 
increasing the proportion of the oxide of iron, the steel may be decarbonised 
to such an extent as to reduce it to wrought iron, 

















Crass 9.—ELECTRICITY.—None. 
Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads, 


2259. W. Gossace, Widnes, Lancoshire, “ Drying or curing certain vege- 
table productions.” —Dat q 14th September, 1863. 
The inventor effects the opjectof this invention by causing heated or dry 
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air to be impelled in currents through the masses of the vegetable produc- 
tion requiring to be dried or cured, until the moisture has been sufficiently 
abstracted from such masses. To accomplish this object he causes the ricks 
or stacks of the vegetable productions to be provided with certain perforated 
tunnels or pipes, through which he can cause a strong current of heated or 
dry air to be impelled, which, passing through the perforations of such 
tunnels or pipes, becomes divided into a great number of currents of air, 
which, percolating through the masses of such vegetable productions, carry 
away the superfluous moisture previously existing in such masses, and 
the vegetable production thereby becomes dried or cured.—Not proceeded 
with, 

2260. C. Batrock, Wandsworth, “ Cigar lighters and fusee matches.” — Dated 

15th September, 1863, 

In carrying out this invention the patentee takes slate or stone (or 
ininerals of equivalent character that are cypable of being used as here- 
after described), and he splits or cuts the same in o small sticks or stems for 
the fusees or cigar lighters, which he effects, for instance, by taking pieces 
of slate such as are used for roofing purposes, and rubbing the same down 
to the required thickness, when he places the same in a slate-cutting 
machine, and thus forms sticks or stems of the length and thickness 
required, Stone or other minerals, when used, are to be reduced or cut into 
pieces of the forms and sizes r quired by any of the means practised by 
workers in those substances. Having thus obtained the pieces of material 
which are to be stems of the fusee matches, he then di,s their ends into the 
same kind of composition as is first applied by manufacturers to the orJi- 
nary stems of fu-ce matches, and then into the igniting composition, which 
may be of the character and composition usually adopted for fusees or 
matches, though he prefers to use the scented or odoriferous igniting 
composition made as follows:—Glue, 3} 0z.; chlorate of potash, 6 02. ; 
glass, powdered, 5 0z., ; colouring matter, loz. ; amorphous phosphorus, 
2oz.; and this composition can be used as an igniti:¢ composition for 
ordinary fusee matches, Wax, or composition vestas or tapers. 

2264. J. Fox, Derby, “‘ Machinery for planing or cutting off the sides of 
armour plates.” —Duted 16th September, 1863. 

The machine to which thee improvements are attached is a strong and 
powerful planing machine, with standards to carry two cutting frames, one 
on each side, and on each frame two self acting compound slide rests, which 
are so fixed as to carry their respective tools opposite each other. The 
tools for taking the leading cuts are narrow, and take at least one-sixteenth 
inch in cut in depth every time ; the other tools are broader, and are used for 
widening the groove so as to keep it clear for the narrow cuts. The speed 
of the machine is at the rate of eighteen feet per minute. In this mode of 
planing the tools are set to the required width of the plate (finished). 


2265. A. FLEMING, Glasgow, “ Culling or finishing matting and similar 
fabrics.” — Dated 16th September, 1563. 

This vention relates to the cutting or finishing of matting, such as is 
made of or from cocoa nut fibre, and other generally similar materials, 
After the matting is woven, or otherwise produced, the loops thereon must 
be cut to a uniform level or surface, to produce the required pile or elastic 
coverng. According to this invention the mat or mats, supposing the 
fabrics to be strunz or attached together in an endless belt or chain, is or 
are carried upon a pair of end rollers or horizontal cirriers. Near to the 
front roilev or carrier there is disposed a horizontal shatt, having fitted to 
it a barrel or cutting wheel, to which are attached a series of cutting knives 
or blades, inclined to an angle wits the axis of the sbaft ; this barrel is 
arranged to traverse along the shaft, as well as retate with it. This longi- 
tudinal movement is obtained by means of a screw or slide, which is worked 
by the attendant, so as to cause the barrel to traverse over the surface of 
the matting at the required speed. On the slide is fi tel a stationary blade 
or knife, against which those on the barrel operate in manner similar to 
the action of a pair of scissors, The blades on the barrel are fitted with 
adjusting screws, or other equivalent contrivance, so that they may be set 
accurate y to work, in conjunction with the blade on the slide, and thus 
effect a clean cut. To the end of the stationiry knife is fiited a guide, 
which consists of a blade or narrow piece of steel, that serves to press and 
d rect the fibres of tie matting into a position suitable for being eut by the 
knives on the rotatory barrel. The horizontal shaft is caused to revolve at 
a high rate of speed, while the matting, or web of matting, traverses over 
the rollers or carriers at a slow rate, to allow of the operations of the 
cutters upon the oups or the surface material of the fabric. The cutting 
wh: el or barre! is actuated by means of a treadle, worked by the foot of the 
attendant, and the crank shaft of the treadle by means of a pair of bevel 
wheels, and a worm and wheel, or other gearing, is itself the prime mover, 
causing the slow traverse of the fab ic, As the matting slowly passes 
within range of the action of the cutting barrel, the latter shaves off the 
loops or inequalities of the surface, and makes the matting perfectly even. 
— Not proceeded with. 

2267. J. Cox, Hdinburgh, “ Swings."—Dated 16th September, 1863. 

This invention ¢ nsists in improvements in swings of the see-saw, pendu- 
lum, and merry-go-round varieties, and has for its object the affording 
healthy and pleasurable exercise ond recreation to large numbers of persons 
by enabl ng them to propel themselves in novel ways, and to ascend to a 
greater height than has hitherto been prac'ised in swings. Hitherto se 
saws have been small in size, owing to their mode of construction not afford- 
ing suffici. nt strength for a great scale, and from the want of regulating 
contrivances to equalise and regulate the motion. These improvements in 
see-saws consists in constructing them on the principles applied in the 
structure of bridges of the tubular, braced, girder, trassed, or suspension 
king ; but for simplicity, strength, and cheapness, the patentee prefers the 
combination of the braci: g and suspension principles, so that a large and 
strong see-saw shall in shape somewhat resemble a cross with the extreme 
ends braced or tied together with braces and suspension rods. Also, he 
supplies a considerable weight, say a ton more or less, to the under part of 
the see-saw, to regulate and equalise the motion, and which, to a consider- 
able ext nt, acts the part of a fly wheel, which also may be applied to steady 
the motion, and prevent hard jolting at the end of each oscil- 
lation. The jolting may be further prevented by the employment 
of tuffers reg lated by the reaction of water or air, by a tubs 
or other appliance attached to the swing dipping into water, or 
by the end of the swing striking a floating object at the end of each oscil- 
lation, or otherwise. He also causes the see-saw to be worked by giving 
motion to a load or weight placed upon the swing, and which can be done 
in any convenient way, so that, by shifting the weight from one side of the 
axle to the other, or backwards or forwards at the end of each oscillation, 
the centre of gravity will shift, and alternating motion will be given to the 
sawing. 

2268. J. Rann, Minories, London, “ Liquid compasses."—Dated 1th Sep- 
tember, 1863. 

The privciple on which this compass is constructed is as follows :—Two 
small columns of the liquid are carried up by a tube in the form of an arch 
from the com) ass bow), and united in the centre to asmall upright cistern made 
of glass, through which the height of the liquid may at all times be seen. 
Should any evaporation take place, itis only necessary to unscrew the cap 
at the top of the cistern, and pour in a little of the liquid supplied with the 
compass, and so long as the liquid in the cistern is not allowed to fall below 
the line marked’thereon,no movement whatever can possinly take place in the 
liquid contained in the compass bowl, the motion of the vessel affecting only 
tht portion of it coutained in the cistern. The cirtern may be rep'enished 
without even taking the cou,pass out of the biunacle. 

2262. A. Watson, King-street, London, “ Hinges.” — Dated lth Septembe r, 
1843, 

This invention refers to those hinges in which eyes on two separate parts 
are traversed and held together by a pin or stud, upon which the said eyes 
turn, in order that the article to which the hinge is applied may be opened 
and closed. The invention con-ists in fixing the pin or stuc in one eye or 
one set of eyes, and in f-rming a slot or elongated apertuve in the other 
eve or set of eyes, to enable one part of the article to which the hinge is 
applied to be pushed or slidden over or beyond the other part, and that to 
an extent limited by the length of the slot in one of the eves or sets of 
eyes, 

2278. J. Mercinr, Paris, “ Gas cock of elastic and continuous pressure."— 
Dated ith September, 1803. 

This gas cock is com, osed of the barrel, which is pierced with a conical 
hole calied the seat, and of the plug, entering the seat and serving to open 
and shut the cock according to the direction in which it is turned. One of 
the ends of the plug carries a balance lever, -o thit the cock may be opened 
and shut, using a rod or stick; the lighter of a street lamp will require 
no ladder. The other end of the plug—and it is this that forms the main 
teature of this invention—passes about an inch beyond the seat ; this part 
near the seat, and for about one fourth of an inch, is square, but the con- 
tinuation is cylivdrical; the square part receives a washer, and on the 
¢) lindrical extension is placed a spiral spring. By means of a jacket or 
cap, which is placed over and firmly screwed to the end of the extension, 
the said spiral spring presses against the wesher and tends always to draw 
the plug in the direction opposed to the balange lever, and this constitutes 
an elastic and continuous pressure always equal, The arrangement of the 
plug, washer, spiral spring, cap which covers the spring, and of the screw 
which fixes the cap to the plug, causes an elastic and continuous pressure, 
which prevents any escape of gas.—Vot proceeded with. 

2279. W. E. Gena, Wellington-street, Strand, “ Instruments jor ascertaining 
levels, also for completing angies."—A communication,—Dated Lith Sep- 
tember, 1863, 

The improved levels, the subject of this invention, consist of the simple 
level, combined simple, ordinary, and incline level, and combined simple 
ordinary inclined graphometer an! square level. The three pocket levels 
are composed each of a small board, either of wood, and nearly half an 
inch thick, or of a plate of any metal, the sixth or fourth of an inch thick, 
and say aout nine inches in length by six inches in breadth, cut away at 
each angle by way of oruameutacion only, by portions of circumferences 
having, say, one inch in diameter. The board or plate carries two inner 














cuts or holiows, one forming little more than the quarter of the circle, and 





one inch broad, for the movement of asmall copper (or other metal) plummet, 
and the other to enable the instrument to be held with greater facility. 
The dimensions of the board or plate, and of the radius of the plummet, 
may be increased up to twenty inches in the square, by one inch thick. 
The divisions marked on the board or plate indicate the numbers or figures 
corresponding with the different inclinations. This designation may be 
inscribed in full letters on the levels, and may be marked on a metal stamp 
fitting the plate. The ciphers of the other divisions indicate the inclines 
by the yard. The small divisions indicate the incline inch by 
inch, or part of inch, which may be continued on the entire extent 
of the quarter circle. To settle these divisions the right angle is brought 
completely from the left angle, where all the lines of inclination converge, 
and similarly with all the others. The plummet will be suspended by 
means of a horse hair or silken cord crossing the board or plate by means 
of a small copper tube. The combined, simple, ordinary, and incline level, 
is composed of the board or plate above-described, with the plummet line, 
and also two pinales, or sight vanes, one with the hole, the other with 
window. These two pinales, which are forked, are placed at the upper part 
of the board or plate, and fixed by a screw. The board or plate may be 
fixed on a ball and sucket of wood or metal. The graphometer level is 
composed of a plate of wood, copper, or other metal, say about nine 
inches long by nine inches high, measured from the upper line to the 
vertical extremity of the diameter. If of wood it will be about one inch 
thick ; if of metal, one-fourth or one-sixth of an inch. It will be cut away 
at the upper part like the other levels ; it will have but one inner cut or 
hollow, of a little more than a quarter circle, with a radius of about five 
inches, which may be increased or diminished, with one inch in length for 
the plummet. The lower part will be a circumference, having exteriorly a 
diameter of about eight inches, on which will be traced the degrees and half 
degrees of the circle. This instrument, like the precediny, is fixed ona 
ball and socket, and when the board or plate is horiz ntal, the altitudes 
act as square and as graphometer, therefore the last described instrument 
fulfils the same purpose as those previously described, and further acts as a 
gra»hometer.—Not proceeded with. 

2270. J. Daunatr Sunderland, “ Construction of apparatus for cooling 

liquids.” — Dated 16th September, 1863. 

This apparatus consists of a receptacle or reservoir, diviled internally, by 
means of spiral diaphragms, into two portions or chambers, one of which 
opens into, or commences at, a cistern at the exterior of the receptacle or 
reservoir, and terminates at the centre of the same, where an exit pipe is 
provided, the other portion or chamber commencing near the centre of the 
receptacle or reservoir, where it is provided with a supply pipe, and termi- 
nating with an exit spout or pipe. The apparatus consists, in fact, of two 
spiral chambers, each of which is connected with the other. The apparatus 
is constructed of metal, and, by reason of its f rm, affords a great extent 
of surface as compared with its cubical capacity, the superficial extent 
b:ing employed for the purposes of refrigerating as follows :~The wort, or 
other hot liquid which it is desired to cool, is introduced into the cistern 
before mentioned, whence it flows through the spiral chamber until it 
reaches the centre of the receptacle or reservoir, and whence it is allowed to 
escipe by the exit pipe. Simultaneously with the admission of the hot 
wort or liquid, cold water is admitted into the other spiral chamber at that 
portion thereof which is near the centre of the receptacle or reservoir, the 
cold water thus admitted traversing the last-mentioned spiral chamber in a 
direction opposite to that taken by the hot wort or liquid, the latter being 
thereby cooled, while the water ultimately escapes by the exit spout or pipe 
provided for that purpose.—Not proceeded with. 

2275. R. Haxkixaton, Birmingham, ‘‘ Umbrellas and parasols.” —Dated 6th 
September, 1863. 

The First part of this invention has for its object an improved means 
whereby the entire stick or handle of an umbrella may be readily taken out 
of or put into the frame and cover thereof, thus rendering the umbrella 
more portable fur packing in travelling cases, and the stick available for a 
walking stick, or a change of sticks, which may be used alternately in the 
same umbrella or parasol ; or, if a choice one, for more than one frame 
aud cover to be alternately used upon it. The Second part of the inven- 
tion is for improvements in the parts of umbrellas and parasols called top 
notches and runner notches; and, in carrying out this, the inventor 
takes a circular dise of thin sheet brass or oter metal, and by processes, 
now well understood, he raises the centre thereof into a socket or cup-like 
form, and, by cutting out the whole of its crown, produces the tube or 
barrel part of a top notch, leaving the unraised part as an external base 
rim, in which he cuts the usual number of radial notches, to receive the 
ends of the ribs or stretchers. Then, instead of forming the groove by 
bringing near together two such discs of tiin metal, or by turning it out 
of thick sheet or cast metal by means of dies, he so bends the parts of the 
rim between the radial notches that half their number incline upwards and 
half downwards, and compose at their edges, alvernately upwards and down- 
wards, arcs of two parallel circles of the same size. The tying-in wire of 
the ribs or stretchers is retained in its place by lying under tne divisions 
which incline upwards, and over the alternate ones, and which incline down- 
wards.— Not proceeded with. 

284. R. A. Brooman, Fleet 
Dated lith September, 18 

In this invention the liquiu issues through numerous small passages in 
the tap, whereby all shock and noise in shutting the tap are avoided. This 
result is effected by means of numerous washers placed side by side, and of 
a circular grating, as described with reference to the drawings.—Not pro- 
ceeded with, 

2236. J. H. Jounson, Lincoln’s-inn-fields, London, “ Life belts and swimming 
belts.’"—A communication.--Dated 17th September, 1863. 

This apparatus consists of two cushions or pads, or of a corset or jacket 
stuffed with cotton or other light material, previously rendered impermea- 
ble to water. The length of the cushions, pads, corset, or jacket, depends 
on the length of the chest and back of the wearer, and they are closed 
round the body so as to tit closely thereto by lacing under the arms. The 
leather straps hitherto employed for adjusting the apparatus are replaced 
by girths composed of a flattened tube of cloth, the interior of which is 
cemented with india-rubber svlution, so as to hold the two sides firmly 
togeth. r,and prevent moisture from penetrating therein, Metal eyelets are 
inserted at intervals in the strap, so formed as to receive the tongue of a 
buckle, and thus prevent tearing of the material. ‘To this same apparatus 
is titted a double girth, which extends a little beyond the cushions, or pads, 
and the extremities of which are provided with metal eyelets through 
which a cord passes in order to tighten the apparatus to the body. This 
arrai gement is important, inasmuch as it serves to keep the apparatus in its 

lace, when the wearer throws himself head downwards into the water, 
When made in the form of a jacket or corset, a number of vertically d.sposed 
pads or cushions are formed therein, and stuffed with cotton rendered 
impermeable to water, The front and back of the corset, are uuited by an 
arrangement of cords which can be tightened at pleasure. The cord which 
suspends the apparatus from the neck of the wearer is provided witha 
buckle at one of the shoulders, whereby it may be instantly disengaged 
when a dive is to be made. Safety beits or jackets, of true construction 
above referred to, are not liable to sink should the outer casing or covering 
become torn, perforated, or otherwise injured, as the buoyancy of the pre- 
pared cotton is sufficient to maiutain the weight of the wearer. 


2200. J. ALLEN, Manchester, ** Construction of valves and cocks for steam, 
water, gas, and other fluids.” — Dated 18th Septenber, i863. 

This invention consists in placing the screw for working the valve or cock 
at the bottom of the spindle, and below the seating, thus bringing the 
screw close to the valve. Secondiy, in the application of two vaives, one 
on each side of the seating, and iacing each other, The upper valve is 
worked by @ screw in the stuffing-box, and the other is furnished witha 
screw passing into the spindle of the first ; or the spindle of the first valve 
may -crew into the second. By turning one of the valves round, both 
valves are brought toward; each other against the seating toclose the oritice ; 
or they are separated from each other to open it. Thirdly, in the applica 
tion of cupped leather, or other suitable substances, to valres or cocks 
having recessed seatings to receive them ; the cupped valve is placed on the 
pressure side of the seating, so that when che valve is closed, the pressure of 
the watr or other fluid expands the leather or other substauce. 


treet, London, * Taps."—A communication.— 























2208. R. A. BRooMAN, Fleet street, Lowion, “ Thread jor sishing nets."—A 
communication —Dated 18th September, 1863. 

The inventor substitutes for fax and hemp a material hitherto con- 
sidered as waste. These materials are those obtained by unravelling silk 
and mixed silk fabrics, or floss silk, or silk waste. He uses them by theim- 
selves or mixed together, or one or more of them mixed with flax fibre, 
hemp, cotton, or other filamentous substance. In either case, whether the 
materials be employed separately or mixed, they undergo the ordinary 
manipulations and preparauons for their manufaccure into thread. Fishing 
nets made with this new thread are economical, being the product of waste 
or com; aratively valueless materials and may, like necs maue of flax or hemp 
threads, be preserved by immersion in antiseptic or tannic preparations, — 
Not proceeded with. 

2229. H. W. Hant, Fleet-street, Londoa, “ T-fastenings.”—Dated 18th Sep- 
tember, 1863. 

This invention refers to those T-fastenings in which the leg or shank is 
composed of two separate pieces, which, aiter being inserted through the 
article to which the fastening is to be applied, are turned down, aud eui- 
brace the article between the head of the T and the turned down shank. 
Such fastenings, as hitherto made, are founda to be weak, and readily open 
their whole Jeugth and break, or assume the form of a single strip of 
metal. The present invention consists in stamping, or otherwise formin., 
the metal of which the fastenings are formed, with legs or flanges, which, 
after the fastening has been bent into the ‘i-form, are turned down upon, 
by preference, the inner face of the head, and thereby give strengta and 
solidity to the fastening. 

2290. J. ALLEN, Munchester, “‘ Construction of valves and cocks for steam, 
water, gas, and other fluids."—Daied isth September, 1863. 











| demand, 


at the bottom of the spiadie, and below the seating, thus bringing the 
screw close to the valve. Secondly, in the appiication of two valves, one on 
each side of the seating, and facing each other. ‘he upper valve is ‘worked 
by a screw in the stuffing box,and the other is furnished with a screw 
passing into the spindle of the first; or the spindle of the first valve may 
screw into the secoud. By turning cne of the valves round, both valves are 
brought towards each other against the seating to close the orifice ; or they 
are separated from each other to open it. Thirdly, in the application of 
cupped leather, or other suitable substances, to valves or cocks having 
recessed seatings to receive them ; the cupped valve is placed on the pressure 
side of the seatings so that when the valve is aan the pressure of the 
water or other fluid expands the leather or other substance, 

2300. H. C. Husxinson, Manchester, “ Manufacture of buttons.”—Dated 18th 

September, 1863. 

This invention has for its object improvements in the manufacture 
of buttons, maie by covering or partially covering discs or shells 
of metal or other suitable material, by means of dies and pressure 
with linen or other textile fabrics, the shelis, rings, or other hard materials 
constituting the body of the button being formed with eyelets or openings 
through which the needle passes when sewing on or securing buttons ; and 
the first part of the invention relates more particularly to the class of buttons 
described in the spec fication of a patent granted to Green and Newman, 
dated February 13th, 1862 (No, 392), aud consists in giving improved forms 
to the eyelets or openings for sewing or passing the necdle through when 
attaching such buttons to the fabrics or articles to which they are applied. 
Hitherto in the manufacture of buttons of this descrip:ion the * eyelets ” 
employed in combination therewith have been of circular form, aud this 
part of the invention consists in employing *‘eyelets” of different forms 
other than circular whether one or mo e “ eyelets” of novel form are em- 
picyed in the construction of a button of this character. The forms of the 
** eyelets” employed in carrying out this part of the invention may be oval 
or oblong, square, diamond, angular, triangular, or other outline differing 
from acircie. The “bars” or parts of the button forming the burs or 


| buttous constructed with * eyelets” of novel forms, such as previously 


described, particularly when constructing buttons without cloth backs, 


| according to this part of the invention are, by preference, of such shape as 


to pro tuce needle holes or openings for sewing through of circular or other 
suitable outline, whereby the thread is prevented from slipping or moving to 
and fro as is the case with such buttons formed as heretofore with circular 
“eyelets” and straight bars, The patentee also makes the backs of sewn 
through buttons covered, or partially covered with linen or other fabric of 
curved form, so as to cause them to project slightly from the surface to 
which they are applied. The Second part of the invention consists in em- 
ploying certain descriptions of woven fabrics for the manufacture of covered or 
partially covered buttons of every description. The fabrics employed for this 
purpose are as de-cribed in the specification of a patent grauted to Tongue, 
dated December 31, 1861 (No. 3260), manufactured from various kinds of 
fibrous materials therein fully described ; and this part of the invention 
consists in the application of such fabrics to the manufacture of covered or 
partially covered buttons without having regard to the character of or the 
mechanical means employed for manufacturing such buttons. 

2301. A. V. Newton, Chancery-lane, London, *“ Propelling vessels."—A 
communication.—Dated t8th September, 1863. 

This inveution consists in utilising the cent:ifugal force of screws for the 
propulsion of vessels, To this end the propeller shaft and the screw are 
made hollow, in order to afford passage tor water, which isto be supplied 
thereto by any suitable arrangement of hydraulic apparatus, and after- 
wards thrown or driven out at the extremity of the blades of the screw.— 
Not proceeded with. 

2308. J. Fraser, Camberwell, “ Storing of volatile oils."—A communication, 
—Vated 19th September, 1863. 

This invention cousists in the employment of a water-tight reservoir 
having sides and bottom but no top to it, within which other smaller 
reservoirs are to be placed, called floating tanks, of the desired number, 
size, and capacity to contain the volatile oil, These floating tauks are best 
constructed of wool, and of cyiindrical form, sumewhat similar to 
common oil casks, and have sides and top but no bottoms to them. They 
may, however, be made of metal, or other suitable material. They 
fastened by short chains to wings in the bottom of the reservoir, and there 
being water in the latter they are kept afloat.— Not proceeded with, 

2309. R. Coucuman, Nobly-street, St. Martin’s-le-Grand, London, “ [natrum 
ments for supporting, holding, or carrying, parasols, bags, watches, orna- 
ments, a&c."’—Dated i9th September, 1363. 

This invention consists in attaching to the waistband, belt, or other 
suitable part of the dress, an iustrumeut so formed as to be suitable for 
receiving and holding a parasol, bag, watch, ornament or other article or 
appendage. For this purpose a simple form of instrument of this character 
may be constructed of wire, or from stamped metal, bent into such a form 
that one part thereof may be attached to a belt, waistbaud, or other con- 
venient part of the dress. One form of article or mstrument for carrying 
out the invention consists of a spring clip or loop, which, when passed over 
or around the belt or waistuand, is secured thereto by closing the open 
ends together, one end passing over into a hook or loop foimed on the 
otherend, Or one end of this instrument may be formed with a sharp 
point to pass through the dress, and fasten iu a similar manner to a brooch 
pin. Or it may de attached to the dress by any other convenient means, 
To this instrument a spring clip or holder is suspended by means of an eye, 
loop, or connecting link, and the spring clip or holder is so formed as to be 
capable of receiving and holding securely any article inserted therein or 
attached thereto. 











Tue Wetsu Coat anv Iron Trapes.—The Newport correspondent 
of the Colliery Guardian states that there is au average business 
doing in the iron trade, and, upon the whole, makers are better off 
for orders since the Staffordshire quarterly meetings than was the 
case before. Specifications on American account are coming in 
pretty rapidly, and there is a fair probability of a large business 
being done with the States this year, despite the adverse iufluence 
of the war. ‘lhe colonies and also India are likely to be large 
customers, The advance in the rate of discouut may slightly affect 
the trade, but not to any material extent, as there has been but 
little speculation in irons for some time, owing to the high prices. 
A second furnace has been blown in at Golynos, and this ueigh- 
bourhvod promises to become, before long, one of the most 
prosperous localities in Monmouthshire. No small trouble is still 
experienced in managing the men, but the latter have wisely kept to 
their work ; and, although they occasionally threaten to turn out, 
yet they generally agree to meet their employers about half-way. 
The usual activity is evinced in the coal trade, and there is a brisk 
Tke colliers have not returned to their work at several 
collieries where they are out, but, as stated last week, it is not ex- 
pected that the strike will become more general. Large quantities 


| of coke continue to be sent to Staffordshire and the Midland counties. 


At Swausea the opening of the narrow gauge railway iv connection 


) 
| with the port is already producing beneticial effects upon trade, and 





doing much in the further development of the resources of the dis- 
trict. Although Cardiff is somewhat nearer the great iron-making 
works of Merthyr aud Aberdare than Swansea, yet the facilities 
offered by the latter port are such that very large quautities of iron 
ore ure now imported, and are at once sent off, per Vale of 
Neath line, to the Dowlais and other large works. Last week 
no less than three cargoes of iron ore arrived in the port from 
Cherbourg, all consigned to the Dowlais Lron Company; while 
very large quantities of railway iron arrived from the Blaina 
Ironworks, Monmouth, consigned to the Messrs. Watson, the con- 
tractors of the Swansea and Llanelly Extension Railway. The 
large works in the immediate locality are well employed, and there 
is every prospect of the present activity continuing, as fresh orders 
of somewhat extensive character have lately come to hand. The 
coal trade is still exceedingly brisk. At Cardiff a large business Las 
been doing at the docks. The coal shippers have been able to 
clear a great number of orders, and if a suflicient quantity of 
coal was turned out of the collieries, a still larger trade would 
be done. The West India Islands are, and have been for some 
time, one of the principal markets for steam coal, and there Is 10 
doubt entertained that the greater portion of the supply eventu- 
ally gets into the hands of the Confederates. No difficulty 
is experienced in obtaining the current quotations where the 
delivered is guaranteed according to the conditions of buyers, but 
colliery proprietors are obliged to be exceedingly cautious in accept- 
ing contracts, owing to the agitated state of the men, and their con- 
tinuous demands for a further rise in wages. As reported last 
week, turn-outs have already taken place at two or three of the 
collieries, but there isa fair probability of an arrangement being 
come to. For house qualities there is an active inquiry and quota~ 
tions are firm. Great disappointment is felt among the ironand co 
masters at the rejection of the Bute Dock Bill by the Lords’ Com- 
mittee, and the expected increased dock and railway accommodation 
will uot be realised at least for some time to come, and perhaps never 
As the youthful Marquis of Bute is within five years of his majority, 
it is very probable that the trustees will not make any further attempt 


This invention consists in placing the screw for working the valve or cock | to increase the water area until he is of age. 
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FORMATION OF IRON BY METALLURGICAL 
INSECTS. 


A SwepisxH naturalist, M. Sjogreen, has recently published a 
very curious memoir on iron mineral, which is, he contends, the 
direct work of infusorial animalculi living in the midst of sweet 
water. The ferruginous mineral known under the name of lake-ore 
is sufficiently abundant in certain Swedish water-courses to be sub- 
mitted to treatment in ironworks. The Swedish naturalist has 
succeeded in grasping the very strange mode of formation of this 
mineral, which insects seem, if we may so speak, to weave in the 
midst of water, as a learned micrographi-t (Ehrenberg) had already 
observed with regard to slimy iron produced by fossil animalculi 
(Gaillonella ferruginea). The memoir of M. Sjogreen was composed 
with more especial reference to certain specimens of minerals shown 
at the International Exhibition in London in 1862; and we may 
note with advantage some of the most salient facts stated by him. 
The iron mineral known as lake-ore is met with in various lakes and 
water-courses in Sweden, but principally in the province of Smaland, 
situated in the southern part of the country. This mineral 
assumes five different forms, which are designated in Sweden by as 
many special names ; it comprises 20 to 60 per cent. of oxide of 
ircn, mixed with oxide of manganese, 10 per cent. of chlorine, 
and some few hundredths of phosphoric acid. The bearings 
extend to a length of 660ft., range from 17{t. to 35ft. in breadth, 
and are from &8in. to 30in. in thickness. In 1847 and 1549 
M. Sjogreen was enab'ed to observe the mode of formation of the 
ferruginous grain, which was the direct result of organic life. A 
lake in his neighbourhood had fallen much below the ordinary level, 
and enabled him to follow the evolution of the mineral. The bottom 
of the lake was in part laid bare, from the extreme lowness of the 
water, but there still existed depressions, filled by water and occupied 
by insects or infusorial metallurgists. These depressions presented a 
strange and marvellous spectacle. At the bottom of one, which 
was somewhere about 3ft. in diameter, small beings of different 
sizes agitated themselves on the mineral, some being visible to the 
naked eye, while the others were so small that without a magnify- 
ing glass it would have been impossible to discern them. All were 
actively engaged in enclosing themselves in a metallic envelope, 
just as the caterpillar encases itself in a cocoon, and the work 
seemed to the spectator to be effected in a systematic manner. The 
small being, with the aid of a network of black and white filaments, 
designed the exterior form of the grain; the shell of the minute edi- 
fice was formed with an opening in the centre, and the exterior 
was similar to the interior, although six or eight times as large 
From the centre, where he was placed, the insect grouped round the 
filaments, rayons, or spokes, of a brown colour, enclosing himself— 
nay, burying himself—with prodigious activity. If one of the glo- 
bules were taken into the hand with a little water, the small being 
might be seen at work, but if the water were a!lowed to run off the 
whole globule crumbled into a flat mass, in which some feeble move- 
ments were visible still for some instants, when all soon stopped once 
and for ever. These flat masses explain the formation of what is 
known as minery-ochre. It may be remarked that these small 
beings do not make globules of the same size, but that the dimen- 
sions of each globule are always proportioned to those of the animal 
which is to inhabit it. Grouping together all these observations, 
M. Sjogreen thinks that lake mineral is produced by infusoria living 
in water-courses, that these infuroria select spots at their conve- 
nience, in order to perfect their works, and that calm waters, without 
any current, are indispensable to them, because mineral is never 
found in the midst of a current of rivers or at spots at which rivers 
make a bend. Lake mineral is only met with at certain points, on 
beds of sand or clay, and not being spread everywhere uniformly, it 
may be concluded tbat it is due to an organic cause, for if it was a 
precipitate or sediment it would be distributed uniformly on the 
whole bed of the lake; if it was due, on the contrary, to the action 
of water on certain earths, it would be found in the same lake every- 
where where this earth is met with, which is contrary to experience. 
The mineral exists at certain points, and always the same, in regular 
layers or banks. In examining it with care, the animal may be per- 
ceived in each grain in a petrified state, but still very recognisable 
in respect to form and colour, and it is very probable that the small 
quantity of phosphoric acid which the analysis reveals is due to the 
existence of these beings which, having accomplished their task at 
the bottom of the lakes, envelope themselves in metal in order to die 
in repose. 

If it is asked from whence proceeds the iron employed by these 
marvellous architects, in order to construct their retreats? It may be 
replied that this origin is not doubtful, but that iron exists in the 
waters in asoluble state—or, rather, that the waters borrow it from 
the surrounding lands. Lake mineral is produced with considerable 
rapidity, in certain lakesfrom which there had been extracted twenty- 
six years previously all the metallurgical crop—if we may usethe word 
—there was again found after this yield a fresh harvest. The extrac- 
tion is effected somewhat in the following manner we (may remark 
that this will be the first occasion on which our readers have 
heard of a fishing operation in which the fisherman is a miner and 
the fish a mineral) :—-The fishing takes place at the end of autumn, 
when the water ot the lake is covered with ice of a thickness of from 
Yin. to 3in.; small holes are pierced in the ice at the point where the 
lowest depths are supposed or known to be; through these holes a 
long red is driven, and either by the particular sound of the mineral 
struck at the bottom of the water, or by the examination of the 
dcbris brought up, the existence of ferruginous deposits is recognised. 
The fisherman having thus recognised a bearing, marks its limits by 
means of small branches stuck in the ice, and the space which he 
encloses in this manner becomes his property, to which no other 
person can come to pursue researches until the end of the winter. 
Some months later, the ice having become sufliciently hard for the 
purpose, the fisherman makes a hole about 3ft. in diameter, which 
enables him, by the aid of a long rod, to sink to the bottom of the 
lake a sieve, and then a rake about 2ft. in size. By the aid of the 
rake he collects the mineral into a heap at the bottom of the lake; 
then taking a smaller rake he fills his sieve, which he draws up 
filled with mineral mixed with sand and clay. All this detritus is 
submitted to careful examination, and by shaking it on a sieve 
placed in the water, the sand, mud, &c., are separated, and the 
mineral retained. After this, all that remains to be done is to go 
and sell at the blast-furnace the produce of this singular fishery. A 
skilful operator will collect half a ton of mineral in a day, so that 
the work may become tolerably lucrative; the inhabitants of the 
province of Smaland accustom their children very early to the fishing 

rocess, the success of which depends on the skill of the workman 

The Swedish and even the Russian ironworks now hold this lake 
mineral in great esteem, and make an important consumption of it. 
M. Sjogreen is of opinion that it would not be impossible to accli- 
matise in other countries than Sweden the insects producing this 
curious mineral ; but to attain this object it is necessary to begin by 
finding waters naturally charged with salt of iron in a state of dis- 
solution, and furnishing the ferruginous matter on which these as- 
tonishing architects operate. It is evident, as has been betore 
remarked, that the iufusoria borrow the iron given to tne waters of 
rivers and lakes, or rather, to the earth surrounding these waters, in 
the same manner as mollusca borrow the cabonate of lime in their 
shells from lime dissolved in the waters of the sea. As crawfish, 
transported from a calcareous to a granitic soil, cannot repair or form 
their testaceous characteristics, so the metallurgical insects of Sweden 
could not live and weave their marvellous metallic woots, except in 
places in which nature had previously collected a more or less abun- 
dant supply of ferruginous salts. 
















Sourn Kensincroy.—The designs for the new galleries for the 
natural history collections of the British Museum and the Museum 
of Patents are now exhibited in the Royal Gallery in the House of 
Lords A public competition was invited in Fetruary last, by the 


Chief Commissioner of Works, the Right Hon. William Cowper, and 
were offered for the three best designs of £400, £250, and 
ou. 


' refuted. 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS, 

(From our own Correspondent.) 

Finisaep [Ron T rave: Continued Quietude: Foreign Competition Extend- 
ing: Low Quotations for Bars—Pia lxon: A Drag: Falling Prices— 
Coa Trave: Prices Receding: A Large Sale—Couiiers’ Wades: 
Meeting of asters in Wolverhampton: A Reduction—Harvwake 
Traves: Slightly Improved—Proaress or THe Joint Movement : 
Transfer of a Nut and Bolt Firm in Birmingham — Samven 
Grirritus’ Bankrurcy: Twenty-eighth Faamination: Judgment 
Reserved —Dr. Pexcy anv Tae Sours Starrorpsarre Couiiery 
Viewers: The Jioctor's Views Re-expressed—Macuine Pupp.ine : 
A Valuable invention by an lronmasier: Alleged Infringement: An 
Old Patent and what became of it — Vatuaste INVENTION IN 
Wire Rone: Sixly-eight Tons a Week of Telegraph Wire. 


Tuk iron trade has recovered from the condition of quietude in 
which it has been for a few weeks past. Orders from America are 
less numerous than they wera, owing to the high price of gold 
there. Competition by foreign makers is still much felt, and it is 
extending to markets hitherto comparatively free from it. The 
Belgian makers are now taking orders that usually come to this 
country from South America. The diminished nail-rod trade with 
China and elsewhere is keeping rod-mills that are usually busily 
occupied almost inactive. Plates for the home market are still in 
excellent demand, but there are not many new orders being received 
for other descriptions. There is great competition in prices, Bars 
are freely offered in Wolverhampton at £8 10s. Pigs are a drag, 
some of them (melters) even at 15s. a ton under prices that were 
demanded two months ago. 

Coal is falling, but there was a transaction yesterday for 4,000 tons 
at 8s. 6d., for forge purposes. 

On Wednesday a meeting of the coal and ironmasters possessing 
the collieries in Wolverhampton district was held at the Swan Hotel, 
Wolverhampton, to cousider the question of colliers’ wages. It 
appeared that there were some twelve or fifteen collieries at which 
the men were receiving 3s, 6d. a day, while the rest in the same 
district were getting only 3s. 3d.aday. This difference in the cost 
of the coal enabled some colliery proprietors to sell their product at 
a lower price than those who had to give 3s. 6d. a day wages. 
Such a difference in the present almost depressed state of the trade 
was somewhat severely felt, and it was resolved that at those 
collieries where the men were receiving 3s. 6d. notice should be 
given of a drop to 3s. 3d. And it was further resolved that, if the 
men should pe one or more works at which they would refuse 
to accept the reduction, while they went in at the rest, then that all 
the works at which notice had been given should “lock out,” 
There was an opinion that this action would not have to be resorted 
to, owing to the abundant supply of colliers. But it is by no means 
certain that the drop will be accepted without a struggle, for in the 
district where 3s. 6d. is being given a considerable quantity of coal 
is being sold for bousehold purposes, and the demand for the 
domestic market has not yet much fallen off. If the notice had 
been delayed another month, when this demand had fallen off, 


there would have been less probability of any resistance. With 
reference to the general trades of the district, we have to 


report that in Birmingham trade is steady. Slackness is reported 
in some branches, but in all those in which the greatest amount of 
labour is engaged a good business is being done, and orders are 
increasing, as is also the demand for material. ‘Che extensive works 
of Messrs. Watkins and Keen, Birminzham, have been transferred 
to a joint-stock company, with a subscribed capital of £200,000. In 
Wolverhampton no material change has taken place of late; the 
lock trade is steady, and for builders’ ironmongery generally there is 
an increased demand. The tin plate workers are very fairly sup- 
plied with orders, a good proportion of which are on account of 
foreign markets. The japanners do not report very favourably 
as to the state of that branch. The accounts received from other 
parts of the district are upon the whole favourable. In the neigh- 
bourhood of Wednesbury the large works are in full operation—the 
casting trade is brisk. At Wallsall the saddlers’ ironmongers are 
well engaged; the edge tool makers are busy; and on the Dudley 
and Stourbridge side of the district all the large works are in full 
operation. 

Mr. Samuel Grifliths has at length passed in the Birmingham Bank- 
ruptcy Court. Owing probably to his previous baukruptcies, his 
Honour put no restriction upon persons wishing to be heard, and in 
consequence no fewer than twenty-eight meetings have been held. 
The last took place on Thursday last, when on behalf of the 
assignees, it was said that they had been unable to discover dis- 
honesty of any kind in Mr. Griffiths’ conduct. On behalf of au 
individual creditor, the case resolved itself into this :—Had the 
bankrupt kept his accounts in such a way as to be perfectly satis- 
factory, or had he kept them in such a manner as to render himself 
amenable to the 159th section of the Bankruptcy Act? The repre- 
sentative of Mr. Clay did not withdraw his opposition, but left the 
case in his Honour’s hands. Mr. Pell was not in court to press his 
opposition. On behalf of the bankrupt it was contended that all 
the charges that had been brought against him had been honourably 
Mr. E. B. Thorneyeroft—Mr. Griffiths’ partner—was also 
allowed to pass his last examination, and his Honour deferred judg- 
ment in Mr. Griffiths’ case until « future day. 

Dr. Percy has replied to the colliery ageuts of South Staffordsbire, 
relative to the paragraph in his “ Metallurgy,” to which they object, 
and says ,—“ If I live I shall assuredly reprint the offensive para- 
graph, but I shall be happy to record, at the same time, the advance 
of mining knowledge which may have taken place subsequent to 
1861.” Before expressing this resolve Dr. Percy says: — “ I 
asserted that the South Staffordshire miners were frequently—I did 
not say always, or even generally—very imperfectly educated for 
their responsible duties ; and that a system of colliery mismanage- 
ment extensively—I did not say uniformly—prevailed, which was a 
disgrace to the age. . . I rejoice in the stir which the passage 
has made, and in the wide circulation which it has received, as I 
believe that the object which | had in view when | wrote it will be 
thereby effectually promoted, and the whole fraternity will be stimu- 
lated to wipe away the reproach.” In reference to Mr. Dawes’ 
letter, Mr. Henry Johnson, the secretary of the conference, says :— 
“If Mr. Dawes would advocate a general increase of about 50 per 
cent. in the salaries, and about 20 per cent. reduction in the work to 
be done, he would find a still greater improvement, and the masters 
would, in the end, be materially benefitted by the indulgence. There 
are mining agents in this district having the responsible direc- 
eight or ten pairs of pits, and the hourly 


tion of some 

safety of some 400 or 500 men underground, for litle 
over a paltry salary of £100 a year. We have just in- 
spected another apparatus for assisting the  puddler in 


the stirring of his iron. It is the invention of Mr. Henry 
Bennett, the proprietor of the Wombridge Ironworks, near to 
Oaken Gates, Salop, and it is in operation there. Mr. Bennett's 
patent was dated May 18th, thirtyenine days before that of Mr. Grif- 
fiths’, and it was sealed October 9th, both last year. The number of the 
patent is 1,242, and the invention is termed an “improved apparatus 
or mechanism to be used for facilitating the puddlivg of iron.” Mr. 
Bennett informs us that he has instructed his solicitor to commence 
proceedings against Mr. Griffiths, who, ho states, has adopted a 
part of his invention. In his provisional specification Mr. Bennett 
says—“My invention consists in applying mechanism (worked by 
steam or other power) to assist the puddler or workman in the pro- 
cess of puddling. 1 intend to accomplish this as follows :—I havea 
shaft to work horizontally, sideways, or backwards and forwards, 
similar to the piston rod of an engine. This shaft can be extended 
to several furnaces, and to this shaft I would connect a connecting 
rod, moving a sliding piece backwards and forwards in a slide, con- 
nected with which sliding piece I have a vertical shaft, at the top 
of which tho puddler’s rabble or tool should rest so as to participate 
in the motion of the vertical shaft, and this vertical shaft 1 can move 
round to different angles by means of a ratchet motion (or me- 











chanical equivalent) so that the puddler can guide the motion of the 
rabble to different parts of the furnace. By this inventiou a puddler 
will be enabled to work with ease a larger quantity of iron in each 
charge, thus effecting a saving of fuel, time, and Plan to change 
his tool as readily as before, and still to work in the ordinary way 
independent of this apparatus, at any moment, by disconnection 
thereof, A larger furnace also may be used, and several rabbles work- 
ing therein at one and the same time if thought desirable. 
Instead, however, of using a complication of bevel wheels with a 
common reversing gear, Mr. Bennett is now substituting a crenk on 
a very slow motioned shaft, and thus by a connecting rod the quad- 
rant is moved from one side of the furnace to the other. Greater 
simplicity is hereby secured, and the cost of the machinery may be 
aflixed at £6 a furnace complete. The engine is fixed at the head 
of the works, and from the long shafting which extends from it on 
either side runs the reciprocating rods working over the tops of the 
furnaces. The invention will be most advantageously employed 
in working double furnaces with a total charge of 12 ewt., when quite 
one half the fuel necessary in a furnace worked altogether by hand 
will be saved. At present 6 ewt. of iron per charge is melted in each 
of the three furnaces to which as yet Mr. Bennett has attached the 
machinery, without, however, any increase in the quantity of coal 
necessary with the usual charge of 4 cwt. The yield is so good that 
a turn of 3° ewt. in which Lilleshall pigs are the chief mixture, pro- 
duces on an average nearly 29 ewt.; and, so greatly has the quality 
improved, that, while a billet puddled by hand usually breaks when 
it has been twice bent, a billet puddled by the machine-rabble 
cannot be broken until it has been three times bent. Seeing that 
the men can get out 6 ewt. in the same time that hitherto has been 
necessary for a chargeof 4 ewt., the use of the machine by them is equal 
to a rise of 50 percent. in their wages. The small cost of the appa- 
ratus would be more than covered by the improved quality and the 
larger yield resulting from its use, and the save in coal would be a 
nett profit. Both Bennett's and also Griffiths’ patent avoids the 
errors into which Schafhautl, of Dudley, fell in the machine which 
he patented June 13, 1836 (No. 7,117). The specification and 
drawings of that patent, now before us, describe an apparatus for 
working the stirring-tool and giving it the necessary longitudinal and 
transverse motion, The patent also embraces some improved dampers 
for the sides of the furnace ; and the machinery was put up at the 
works of the late Mr. Nathaniel Solly, at Tividale, and at the time 
it was being used it went by the name of “ the iron puddler,” even 
as some machinery invented somewhere about that time, by the 
famous John Wilkinson, of Bradley, for hewing coal, was called an 
“iron collier.” It was well tried, but, as we can easily imagine from 
the drawings and description, the apparatus for securing the 
necessary opposite motions was found complex and expensive. But 
the great fault lay in the quantity which it was attempted to puddle 
in one furnace. That quaniity was either 3 cwt. or 3 tons, we have 
been unable to ascertain which ; but, whichever quantity, it was too 
much for the two fore and two underhands to ball-up before much 
of the iron became burnt, unless an extra number of helves bad been 
put up. In consequence, although the quality was greatly im- 
proved, yet the yield fell off, and the machine had to be abandoned, 
for to apply it to smaller furnaces would not, it was thought, result 
in saving of cost. Mr. Bennett’s machinery has been inspected by 
forge managers of much practical experience, and they concur with 
us that, narticularly with a rod working back and front in a double 
furnace, there would be much saving in cost and manufacture. 

Mr. Bennett has also in use at his establishment an ingenious 
application of machinery to the manufacture of wire—also his own 
invention—by which he is able to make much longer lengths than 
previously, thus securing a preference from certain buyers, and 
enabling him to manufacture as much as 68 tons a week in one 
mill, whereas, previously, 50 tons a week was the maximum, and at 
the manufacture of which the men used to claim the traditional 
beef supper. Mr. Bennett, in his specitication of this machinery, says 
my invention consists in arranging a pipe or conductor, of cast or 
wrought iron or other metal (or, when necessary, a series of pipes or 
conductors), so that upon the iron or other metal being entered in 
one groove or hole of the roils, the said pipe or conductor will act so 
as to conduct the wire into another groove or hole, and so on by 
using several conductors, from one grvove or hole to another until 
the piece or rod of iron or metal to be rolled is in several grooves or 
holes at once. As the iron or other metal comes from between the 
rolls rather flat, it has to be placed in the next groove or hole edge- 
wise, therefore | construct the said pipe or conductor so that, although 
the iron or metal may enter flatways, it may come out edgeways at 
the other end, and be conducted in its proper form into the next 
hole or groove; and these pipes or conductors may be fastened to a 
movable carriege or traversing arrangement, so that the pipes or 
conductors may be drawn back when required, to prevent the 
iron or metal accumulating between the delivery hole or groove 
aud that receiving it. my invention each hank or 
rod of iron or metal may be rolled much longer than at present 
without deteriorating its quality, thus obviating the necessity of 
welding two pieces together, the long length of each piece of wire 
being a great advantage in the drawing process. ‘he quick way 
in which the wire can be rolled will cause each piece to be turned 
out and finished so very hot that, for many purposes, the wire thus 
rolled will require no annealing. My invention is applicable for 
the rolling of iron and steel wire, as well as wire of other descrip- 
tions.” 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
. (From our own Correspondent.) 

Liverroon: Mersey Docks and Harbour Board: West India and 
Pacific Steamship Company: Iron Shipbuilding on the Mersey— 
Pusuic Works at Mancuester—Srate ov Lancasuire: further 
improvement in Affairs—Noxtnern Marrers: Trade of the Tyne: 
The Cleveland Iron District; Public Works at Hexham— us 
Minerat Fieipos or Norra Yorksame—O.puam Waterworks 
—Srare or Trave: Great Lock out in Yorkshire: Lancashire Coal 
Trade : South Yorkshire Coal Trade—Scortisu Matrens: Forth and 
Clyae Navigation: Clyde Shipbuilding — Pau. ov a Tiatway 
Viapuct. 

‘Tue financial position of the Mersey Docks and Harbour Board has 

been officially returned as follows:—The liabilities of the estate up 

to the 3lst of December next, including the estimated amount for 
works in hand ordered, are £1,256,214. The amount of bonds 
falling due during the same period is £1,118,583, and the amount of 
bonds for which notice has been received to pay off during the same 
period, is £56,082, At the last sitting of the board, the details em- 
bodied in this statement were discussed in private; the rate of 
interest in new bonds has been raised to £4 10s. per cent. At the 
last meeting of the board, Mr. Littledale asked whether, seeing that 
the Dock Board have a bill before Parliament in the present session, 
for extensive new works at the northernmost end of the dock estate 
on the Liverpool side, and that such new works will be most ineon- 
venient and undesirable in consequence of their exposed situation 
and of the want of suflicient depth of water, while by deepening the 
docks north and south of the Waterloo Dock, and also by making 
new works at the south end, a greater depth of water and adequate 
protection from the weather will be procurable; seeing also that the 

London and North-western and Lancashire and Yorkshire Railway 

Companies have a bill before Parliament for making docks at Fleet- 

wood, from which place the rate of carriage to Manchester and 

other places is 8s, 4d. per ton, for fifty-two miles, and that the rate 
from Liverpool to Manchester, a distance of thirty-two miles he 
is s. 4d. per ton; and seeing further that the London and North- 
western Railway Company are also seeking Parliamentary powers 
to make docks at Holyhead, all which works at Fleetwood and Holy- 
head will be injurious to the trade of the Mersey and to the Dock 
estate, particularly on the Liverpool side; the board had a locus 
siandi in Parliament to oppose the bills of the London and North- 
western Railway Company, aud the Lancashire and Yorkshire Rail- 
way Company, with the view of compelling the equalisation of rates 
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of carriage. Mr. Littledale said that since he gave notice of the 
nestion he had received a written answer from the solicitor to the 
ock Board stating that the board had not, to his knowledge and 
belief, any ground for petitioning, and therefore did not petition 
against the bills referred to; and it followed that the board were 
not now in a position to offer any resistance to these bills. 

Yesterday week the preadh-wr A in the West India and Pacific 
Steamship Company agreed at a general meeting to increase the 
capital of the company from £1,000,000 to £1,250,000, by the issue 
of 5,000 new shares of £50 each, to carry out arrangements for the 
purchase of the saips and b of other pani Mr. F. A. 
Clint presided, and explained the arrangements for purchasing a 
number of vessels from other compani These included the line of 
steamers belonging to Messrs. Leech, Harrison, and Co., for 
£123,000; the Holt line, comprising five steamers, for £91,500 ; and 
two boats in the course of building, £53,500. Subsequently, nego- 
tiations were entered into with the Western Spanish and American 
Company, represented by Messrs. Imrie, Tomlinson, aud Co., which 
reeulted in the purchase of their six steamers for £160,844. The 
total liabilities of the company amounted to £429,719. Yesterday 
week Messrs. Vernon and Son launched from their yards, Toxteth 
Docks, a fine iron ship, intended for the India trade, and built for 
Messrs. Alexander Young and Co., of Liverpool and London, She 
is 210ft. long between perpendiculars, breadth of beam 36ft., depth 
of hold 23ft., and burden (old measurement) 1,2883iths tons. 
The Bayard is an iron ship, and is fitted with iron lower masts, steel 
topmasts, steel lower yards, steel double topsailyards, and all recent 
improvements. She will be classed under the new term (double A) 
at Lloyd's, and twenty years in the Liverpool Underwriters’ books. 

Mr. Heron, town clerk of Manchester, explains as follows, the pro- 

ress made in the application of the Public Works Act, 1863, to 
fanchester:—The loans already agreed to be made to the corpora- 
tion, andin respect of which the first instalment was paid on the 6th 
day of February last, are for the execution of the following works, 
viz.:—1. The purchase of land for, and the formation of, a public 
cemetery (£25,000); 2. The extension of waterworks (£130,000) ; 
3. The sewering and paving of new streets, and the re-paving and 
otherwise improving the condition of public highways in the several 
townships of Chorlton-upon-Medlock, Ardwick, and Cheetham 
(£61,000). With respect to the works referred to in No 3, the 
corporation have always entertained the opinion, as they have 
stated in their personal communications with the Poor-law Board, 
that it would not be practicable to employ to any great extent the 
unemployed operatives. At the same time, as has been publicly 
stated on several occasions by Mr. Rawlinson, the improvement in 
the sanitary condition ‘of the districts thereby secured, and the 
indirect benefits resulting to the shopkeepers and others by the 
amount expended in the werks, and the wages paid to large numbers 
of labourers, is an ample justitication for any loans made for such 
purposes upon the recommendation of the Poor-law Board, under 
the Manufacturing Districts Public Works Act, 1863. So faras the 
cemetery is concerned, the land is purchased ; the sum of £5,663, on 
account of, and forming a portion only of, the purchase money, has 
been paid; and, although the conveyance is not yet completed, a 
contract for the preparation of the plans and the superintendence of 
the works connected with the draining, levelling, and laying out of 
the cemetery has been entered into with Mr. Gay, of Bradford ; and 
a contract for the preparation of the plans and superintendence 
of the erection of the necessary buildings with Messrs. Paull and 
Ayliffe, of Manchester. The contract with Mr. Gay has been signed; 
and Mr. Gay—upon whom all possible expedition has been re- 

eatedly urged—has undertaken to be prepared to submit, on the 5th 
instant, his plans, with all details necessary to enable the corpora- 
tion at once to advertise for, and obtain, tenders for the execution of 
the works. In the execution of these works, the corporation feel 
very confident they wi!l be able to secure employment for a consider- 
able number of operatives; and in this case it will be the desire of 
the corporation--as was done in reference to the works at Prestwich 
to which I shall next refer—to entrust the execution of the works to 
contractors who will be both able and willing to carry out the wishes 
of the corporation, and to give etlect, so far as may be practicable, 
to the object and intention of the Legislature in passing the Public 
Works Act, 1863. With respect to the waterworks, the only works 
yet undertaken have been the obtaining, removal, and preparation 
of clay for the reservoir intended to be formed at Prestwich.” 

The state of Lancashire continues to improve. Thus the average 
weekly consumption of cotton by the trade in the sixteen weeks 
ending April 23rd this year, was 29,530 bales, against 19,960 bales 
in the corresponding period of 1863, and 28,470 bales, in the corre- 
sponding period of 1862. Official returns, brought down tu the same 
period, show that 3,140 more paupers have gone off the rates in the 
cotton, manufacturing districts, ‘The total decline from the maxi- 
mum week is now 153,440. The number of adult able-bodied 
paupers continues, however, very large. 

With regard to northern matters, we may note that the exports of 
goods from the Tyne last week comprised 36,013 tons of coal, 2,530 
tons of coke, and 14,528 cwt. of iron. These figures show an increase 
of 2,504 cwt. in the shipments of iron, but a decrease of 5,679 tons 
in the shipments of coal, and of 2,037 tons in the shipments of coke. 
Throughout the Cleveland district new erections and extensions of 
existing establishments are being carried*out with great vigour. 
Messrs. Fox, Head, and Co. are progressing rapidly with their works, 
and Messrs Hopkins and Co. are busy erecting a new puddling mill, 
preparatory to an addition of about 40 puddling furnaces to their 
present number. Messrs. Pease, Hutchinson, and Ledward have 
commenced rolling, and Messrs. Stevenson, Wilson, Jacques, and 
Co., and Messrs. Cooke, Bray, and Co. are preparing to proceed with 
their blast furnaces immediately. Iron shipbuilding goes on with 
unabated vigour. The large number of 46 new ships, nearly all of 
iron, and most of them of large tonnage, and the greater part of them 
to be propelled by steam, are building under Lloyd's survey upon 
the Tyne. Several screw colliers are also on the stocks. Ilron 
shipbuilding now ranks next to the coal trade in importance in this 
part of the country, and every year shows its rapid extension. One 
of the oldest shipbuilding tirms on the Tyne has transferred its 








business to a company called the Alliance Shipowning and Ship- | 
building Company, which appears to contain within it all the | 
The firm is that of Messrs. T. and W. Smith, | 


elements of success. 
and to the business conducted by those gentlemen nas been added 
the business of Messrs. Young, Son, and Magnay, of |Limehouse, the 


members of both houses taking seats in the board of directors, and | 


retaining a considerable interest in the undertaking, besides the 
paid-up shares they receive for the good-will of their respective con- 
nections. Extensive town improvements have been commenced this 
week at Hexham. The system of sewerage laid out will be very 
complete, and the drainage perfect. The promoters have arranged 
also to furnish the town with an ample supply of water. They will 
intercept one of the streams tributary to the Tyne, and will be able 
to store up a supply of 70,000,000 gallons. The reservoir will be 


massive and solid, and will in no particular resemble the unfortunate | 


works at Sheflicld. The cost will be £12,000, 

‘The Manchester Guardian, referring to the mineral fields of north 
Yorkshire, says:—“ The defeat of the Scarborough, Whitby, and 
Staithes Railway Bill, and the non-appearance of the Ryedale 
scheme (Hovingham, Helmsley, and Kirby), this session, have re- 
opened the question of railway accommodation to the wide district 
in which the ironstone valleys lie, and in which are the now isolated 


market towns of Helmsley and Kirby. Ten years ago the district | 


was one barren waste of moorland, but during that period the Rose- 
dale iron mines have got into full work, and the stone has to be 
drawn over an immense incline into Cleveland. The Gothland 


mines have since been opened, and now ironstone is found to exist in | 


Bilsdale, Bransdale, Deepdale, Farndale, Rosedale, and Newton 


Dale. Except in Newton Dale, which is traversed by the Malton | 


and Whitby line, there is no railway accommodation. “There seems, 
however, every probability that the district (which is daily rising in 
importance) will form contested ground for another session. An 


independent line is talked of, to run out of the Malton and Thirsk, 
near Gilling, and proceed by way of Helmsley, Kirby, and Picker- 


ing to Seamer Junction, uniting with the lines thence to Scarborough 
and Hull. In connection with a proposed Leeds and Wetherby 
railway, an extension through Easingwold would join the great 
lines at Leeds. This project is said to emanate from independent 
parties, but one of the great companies running to Leeds is believed 
to be favourable to an extension northwards, so as to reach the new 
ironstone field, and secure a up Bilsdale to the Tees. Out 
of this projected railway tramways could be laid into every one of 
the ironstone yielding valleys of North Yorkshire, and, apart from 
the large mineral traffic, the line would (crossing the East and West 
Yorkshire, the Great North of England, the Malton and Thirsk, and 
the Rillington and Whitby Railways) give an alternative route from 
Leeds and the south | west to Scarborough, Whitby, and the 
coast. The North-Eastern Company is, however, understood to 
have a project of its own, commencing at Malton, and running over 
a dead Jevel and very fertile country to Kirby and Helmsley. With 
tramways, laterally, this would also reach all the ironstone valleys, 
and would be a legitimate scheme in strictly North-Eastern territory. 
The Ryedale Company of 1862-3 is also in being, although it does 
not appear in Parliament this year. And, in addition, a new com- 
pany, spoken of as the Ryedale Tramway Company, is also men- 
tioned.” 

Repeated complaints continue to be made by the inhabitants of 
Milnrow, Ogden, and other villages in the neighbourhood of the 
Oldham Waterworks at Piethorn. The public authorities of Roch- 
dale are about to request the Home Secretary to send down Mr. 
Rawlinson or some other public officer to inspect and report upon 
the state of the embankment of the reservoir. 

A great “lock-out” has occurred in the Yorkshire iron trade. 
In most of the forges the men were last week called upon to sign 
the declaration published in Tue EnGincer of April 22, but, as 
they refused to give up their union, they each received notice to 
leave their employment. These notices expired on Saturday, and in 
the afternoon of that day a large procession of the “ locked out” 
workmen perambulated the streets of Leeds, headed by a brass band. 
At three o’clock a meeting of delegates was held at the Black Lion 
Inn, Mill Hill, Leeds. Reports were handed in from several large 
works in the district, and the tenor of these documents was 
uniformly against signing the masters’ declaration. On Saturday 
evening a mass meeting of ironworkers, whose terms of notice 
expired that day, was held in the People’s Hall, Marshall-street, 
Holbeck, Leeds Mr. Kane, of Gateshead, presided, and he stated 
that from the accounts he had received from Durham and North- 
umberland, the whole of the ironworkers in those counties were 
determined to support their Yorkshire brethren who had been locked 
out by the masters. From a meeting held at Bradford, on Friday 
night, a deputation was appointed to wait upon the ironmasters, with 
the object of endeavouring to induce them to withdraw the obnoxious 
declaration. Theresolution passed on that occasion was one practically 
stating that the inhabitants of Bradford were determined to support 
the ironworkers of Bowling against this attempt upon their liberty and 
independence. A committee had been formed, to which it would be 
the duty of this deputation to report. After several addresses at 
the People’s Hall a resolution was unanimously approved, stating, 
in effect, that the men would continue steadfastly to oppose the 
signing of the declaration. The speakers and the men all appeared 
to be animated by a determined spirit of resistance. The iron trade 
at the present time is in a prosperous condition, and the consequences 
of a prolonged contest between labour and capital will be disastrous 
in the extreme, for they will not only affect the iron trade proper, 
but the collateral industries of the coal, machine making, railway 
plant, locomotive building, and other trades. The Lancashire coal 
trade has been particularly brisk, except in one department, that of 
cannel, the demand for which, of course, will gradually lessen as the 
consumption of gas decreases. Household coal has slightly 
declined, but the change is not of so much importance as that which 
may be expected in a few weeks, and no alteration in prices has yet 
been caused. Engine and smithy coal continue iu fair request, and 
a good export trade has been done. For the season, the trade must 
be reported as in a particularly brisk and satisfactory state. In 
South Yorkshire the demand is exceedingly active for coals, but 
owners are unable to meet it, as the lock-out is still as determined 
as ever. The Great Northern have to meet both the metropolitan 
and local demand from Newcastle and the northern coal fields, and 
the additional cost of carriage is not without its effect upon local 
rates, but the cost in the metropolis is little interfered with. The 
iron trade is exceedingly brisk in South Yorkshire. 

We turn to Scotland. The affairs of the Forth and Clyde Navi- 
gation were stated, at the half-yearly meeting on Wednesday, to be 
in a prosperous condition. The surplus revenue of the past half-year 
showed an increase of £2,244, as compared with the corresponding 
period of 1862-3, aud a dividend at the rate of 7 per cent. per annum 
was declared, £26,675 being carried forward to the credit of the 
current half-year. The report submitted to Wednesday's meeting 
observed :—* The Governor and Council have to state that the long 
pending dispute with the Airdrie and Coatbridge Water Company 
has at length been amicably settled, and a formal agreement and 
lease between the parties executed; under which this company’s 
right to the water which may be stored in the reservoir at 
Roughrigg, above their off-let sluice, is secured for a period of thirty 
years, from Martinmas last and thereafter, till a new arrangement 
shall be made. The Canal Company are to pay to the Water 
Company, on 1st prox., a further sum of £4,000, in addition to their 
former advances on account of the reservoir and works; but pro- 
vision is made that, in the event of the Water Company requiring 
the use: of the whole or a part of the Canal Company’s portion of 





the reservoir, they shall repay to the Canal Company the whole or a 
portion of their outlay. ‘The Clyde Trustees are at present promo- 
ting in Parliament a bill to authorise the construction of rails or 
tramways along the wharfs at the harbour of Glasgow. The 
Edinburgh and Glasgow Railway Company and the Caledonian 
Railway Company are each seeking powers to make branches to 
communicate with the harbour of Glasgow, by lines to be carried 
below the Forth and Clyde Canal—the former near Maryhill, and 
the latter about two miles nearer Glasgow. The City of Glasgow 
Union Railway Company also propose to carry their line below the 
Monkland Canal, a short distance eastward from the Monkland 
Canal basin ; while the Glasgow and North British line is intended 
to cross over that canal at Khindmuir, near Baillieston. All these 
| measures, so far as affecting the interests or safety of the navigation, 
will receive the careful attention of the board.” There is not quite so 
| much to note this week, as usual, with reference to Clyde shipbuilding. 

The screw steamer Emma, upon her trial trip on Monday, ran the 
| measured mile in Gareloch, and attained a speed of twelve knots an 
hour. The Emma was built by Messrs. M’Nab and Co., here, for 


Railway, having collapsed with a crash into the stream beneath, 
The viaduct consists of nine arches of 38ft. span, and is 95ft. in 
height at the greatest point. It is only of sufficient width for a 
single line of rails. The piers are of stone, the arches of brick, and 
there is a curve on the line at the viaduct. 





METAL MARKET. 


Ralzs continue in excellent demand at £7 10s. per ton. 
Coprsr.—A dull market at £105 for manufactured, and Tile and Cake 


£98 per ton, 
Leap.—A | business doing at £21 108. per ton. 
Tin depresse: Banca £113, Straits £110, Bar £112, and Block £113 
r ton. 
Tin Puates.—But few sales reported. Coke 24s. 6d., and Charcoal 


28s. per ton. 
Spsiter.—Dul! of sale at £21 15s. per ton. 
544, Old Broad-street, London, E.C., 
April, 27th 1864. 
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GuLasGow, 27th April, 1864. 

Our market has had more buoyancy and promises better. The tone 
during last week was decidedly towards improvement. The shipments are 
good, and as it is expected the Conference will settle the Danish war, more 
confidence is being felt by speculators, 

Manufactured iron is in good demand. 

Shipments last week were 15,345 tons against 13,288 tons in the same 
week of last year. Suaw, THOMSON, AND Moor, 


PRICES CURRENT OF TIMBER. 
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A Twrin-Screw Launcu.—The official trial of the double-screw 
steam launch, which has been constructed and fitted at Chatham 
Dockyard, as a tender for the Bombay, tvok place at Chatham on 
Saturday. The trial shows the vast superiority of those steamers 
fitted with the double screw in manceuvring, turning, and steering, 
generally, to those furnished with the single propeller. The vessel 
experimented upon is 42ft. in length, with a breadth of beam of 11ft., 
and she has been constructed entirely under the supervision of the 
dockyard officials. Her engines have been manufactured by Messrs. 
John Penn and Sons. They are nominally of 3-horse power, but 
being on the high-pressure principle they can be worked up to ten 
times that power. The entire machinery occupies a space of 6ft. by 
4ft., and the engines are so constructed that the whole ma- 
chinery can be bodily lifted out of the launch and placed 
on the deck of the vessel to which she is at- 
tached. The weight of the whole is 3 tons 17 cwt. 2 qrs. 
20 1b. There are four cylinders, each with a diameter of 4in., and 
a length of stroke of Gin. The connecting rod is 12in. in length, 
and the diameter 1jin.; ths piston rod is fin. The diameter of the 
crank axles is 13in., and the diameter of the screw shaft the same. 
The screw propeller is 3}ft. inlength. The fire-grate is 2ft. by 2ft., 
and the length of each of the boiler tubes, of which there are 19, 
3ft. 3in., and their external diameter, 2}in. The total fire-bar sur- 
face is 5ft. ; surface of flue, 21ft.; and surface of tubes, 40ft. ; the 
total heating surface is 61ft. The two screws are 4-bladed, and 
have a diameter of 2ft., the set of the pitch being 3ft. 4}in. Each 
screw is driven by its own independent shafting, which thus enables 
both to be worked in contrary direct.ons. The quantity of coals on 
board was 13 cwt. At starting the draught of water, fore and aft, 
was 2ft. Gin. From the above figures it will bo seen that the 
engines are probably the smallest ever supplied to one of her Majesty's 
vessels; nevertheless the results achieved were astonishing, and 
appeared to take all the spectators by surprise. At ten o clock the 
screw launch steamed from the dockyard pier, Prior to the launch 
undergoing the most important portion of her day’s trials, she was 
taken to the most crowded portion of the harbour, in order to test her 
manceuvring capabilities in and out among the vessels, boats, and 
other craft about the dockyard. At this time there was a pressure 
of steam of upwards of 6 lb., and the screws each making upwards 
of 200 revolutions per minute. Before she had been out any 
great distance it soon became evident that the twin-screw principle 
enabled a vessel to be almost independent of her rudder. Acting 
upon this the tiller of the rudder was removed, ard hence- 
forward the vessel was steered solely by her screws, With 
a strong flood tide running, the vessel was manceuvred by means of 
her screws with as much ease as when her rudder was brought into 
use, and, indeed, the remarkable ease with which she was turned 





Messrs. Seligman, Glasgow. The Lusitania passed down the Clyde 
on Friday,on her way to take her station between the Douro and 
Tagus. The Lusitania was built seven or eight years ago by 
Messrs. Reid and Co., Port-Glasgow, and engined by Messrs. M’Nab 
and Co., of Greenock. Since then she has been engaged in the mail 
and passenger trade in Portugal, and she came to this country for 
the purpose of receiving new boilers and being lengthened 30ft. This 
has greatly improved her speed and appearance. The new steamer 
Earl of Carlisle has arrived in Irish waters, having made the run 
from Greenock to Dublin (203 miles) in 11 hours and 47 minutes. 
She is the property of the Dublin and Glasgow Steam Packet Com- 
pany and is a sister ship to the Lord Clyde and Lord Gough. In 

uild and externa) appearance the Earl of Carlisle is exactly similar 
to those ships. The Wectineen, built for the French Campagnie 
| Générale Transatlantique, which sailed from the Tail of the Bank 
last Saturday afternoon, arrived at Havre on Monday night, mak- 
ing the run in 50 hours. She was taken into dock at Havre, and 


was visited by several thousand people, among whom were some | 


French naval inspectors, who expressed themselves delighted with 

| her appearance. ‘Ihe engines worked without heating, and perfectly 
smoothly during the passage. 

| The fallof part of a railway viaduct of some magnitude is re- 
ported, a portion of one of the central arches of the viaduct over 


| the Byerburn, on the Langholm branch of the Hawick and Carlisle 





round boats, buoys, and other objects, as well as the surprising 
steaming powers of the miniature craft, elicited the admiration no 
less than the astonishment of all on board, as well as of the persons 
who watched her progress from the dockyard and pier. After fully 
| demonstrating to the officials the steaming and steering capacitie 
| of the screw launch she went alongside the dockyard, where some 
slight alterations were effected in the machinery, after which 
the miniature vessel's head was turned down the har- 
bour, and a run taken towards the Nore, during which 
numerous experiments were made in steering the launch solely by 
means of her screws, with the most complete success. ‘The time 
occupied in the run from Chatham dockyard to the Camber was 
two hours, which would give an average speed of rather over six 
knots per hour. The boat was also tried in making circles, when, 
with the port screw going a-head at full speed, and the starboard 
screw working astern, the circles were made as nearly as possible on 
a pivot, the average time occupied being 1-247 of a minute, with the 
| engines making 310 revolutious per minute. During the run to and 
from the Nore, the engines worked with the utmost freedom an 

regularity, the boilers giving a pressure of 601b. of steam, the 
average number of revolutions of the screws being 320 per minute. 
Altogether, the trials were deemed a complete success, as establish- 


ing the superiority of the double-screw principle. 
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— AIMBAUCT, 


Tus invention, by George Smith, of Chelsea, relates to the 
buffers and draw bars of railway carriages and wagons. 

It is proposed to convert the buffer rods into traction rods by 
combining therewith air cylinders and pistons, and coupling the two 
buffer rods by a rigid cross bar to which the draw hook is attached ; 
the buffers are consequently extended or drawn out when a tractive 
strain is applied and forced inwards when under compression, and 
these movements being transmitted to air-tight pistons working in 
cylinders provided with stuffing boxes in connection with each 
buffer rod, the air in the cylinder at either end thereof will be com- 
pressed and will act as acushion. It is only proposed, however, to 
confine a portion of the column of air within the cylinder, the 
remainder being permitted to escape gradually through small vent 
holes, or to pass from one side of the piston to the other through a 
slot in the cylinder, so that the recoil of the buffers will bé pre- 
vented. Suitable lubricating cocks are fitted to the air cylinders to 
facilitate the oiling of, the pistons working therein. A cast-iron 
box coupling is employed for connecting the rigid cross-bar with 
the buffer rods, and the ends of the rigid cross bar are slotted to 
allow of free play in the buffer and piston rods. To prevent the box 
couplings from jarring or jamming against the under framing, 
cushions or springs of vulcanised india-rubber or other suitable 
material are placed in front and rear thereof. 

_ Pig. 1 represents a longitudinal vertical section (taken along the 
line 1, 2, in Fig. 2) of the under framing of a railway carriage or 
Wagon, showing one arrangement of buffers and draw bars accord- 
ing to the invention; Fig. 2 is a corresponding plan of the same, one- 
half being shown in horizontal section ; and Fig. 3 is a transverse 
section of the under framing, and parts connected therewith, taken 
along the line 3, 4,in Fig. 2. A, A, represent the under framing of 
oraliway carriage or wagon; B, B, are the buffers, and C, C, the 
uffer rods. These rods are secured by keys or otherwise with the 
box couplings D, D, to which are also cecured in any convenient 
manner the ends of the piston rods E, E, which form continuations 
or prolongations of the buffer rods ; F, F, are pistons formed on or 
fitted to the opposite ends of the piston rods, and working within 
the air cylinders G, G, bolted to the under framing of the carriage. 
rh a slot or groove made along the inner side of each cylinder for 
the passage of the confined air on the cylinders from one side of the 
Piston to the other, the two ends of the cylinders being closed air- 
tight, as shown, t 
holes or cocks n 








into the atmosphere from opposite sides of the pistons, as shown at 
a,a. By thus allowing the air to be displaced or to escape partially, 
as the case may be, the injurious effect of the recoil of the buffers is 
obviated. H, H, are stuffing boxes for the piston rods to work 
through; the lubrication of the pistons is effected through the oil 
tubes and cocks I, 1; K, K, are the rigid cross bars to which the 
draw hooks L, L, are attached. These cross bars are slotted at each 
end, and are connected to the box couplings D by pins d, , passing 
through the box couplings and through the slots in the ends of the 
cross bars. ‘The draw hook is connected directly to a box coupling 
M, which is secured to the middle of the cross bar by a pin c, and 
has a guide rod N secured thereto, working through a guide-hole in 
one of the cross beams of the under framing. 0, O, are the cushions 
or springs of vulcanised india-rubber or other suitable material, 
which are placed in front and rear of the bar couplings D, to pre- 
vent any jarring against the under framing, and P, P, are metal 
washers which protect the springs above referred to; Q, Q, are the 
buffer blocks, and R, R, the traction or draw blocks, When the 
buffers are pushed inwards by the impact of one carriage against 
another, or forced out by the traction strain upon the draw hook 
transinitted to the buffer rods through the rigid cross bars a column 
of air will be compressed in one or the other end of the air cylinders 
by the movement of the pistons, and a portion of this compressed air 
will be allowed to pass slowly along the slots or grooves a, to the 
opposite end of the cylinders, or to escape with the atmosphere 
through the vents a', until such means of escape are closed by the 
pistons, as shown in Fig. 2, Air in the meantime enters the 
opposite end of the cylinder, filling the void caused by the receding 
of the piston. ‘The air which is imprisoned after the pistons have 
closed the air passages or vents, owing to its elasticity acts as a 
sprivg, either for buffing or traction pur 3. 

Figs. 4, 5, and 6 represent in plan three different modifications 
wherein the buffer rods and traction bar are coupled together by a 
rigid cross bar, as before described, but in lieu of the air cylinders 
springs of vulcanised iudia-rubber are employed as the elastic 
medium. In Fig. 4 the buffers B, B, are situate at one end only of 
the framing A; their rods C, C, pass through the box couplings 
D, D, and a key d, is driven through them in front and rear of the 
box couplings, so that they will move iuwards and outwards with 
the buffer rods; K, is the rigid cross bar connected, as before 


In lieu of the slots or grooves a, two small vent | described, with the box couplings, and having the draw bar and 
say be made in or fitted to each cylinder opening ' hook L, secured to the centre thereof by the coupling M; O, O, are | out.—City Press. 
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the vulcanised india-rubber springs, which are situatezinjthejrear of 
the box couplings against which they bear; these springs bei 
carried on guide rods 8, 8, connected with the box couplings, an 
working through one of the cross beams of the under framing ; 0", is 
a spring, similar to the springs O, it is situate on the front side of 
the box couplings and in the centre of the rigid cross bar, so as to 
take the strain when tractive power is applied to the draw bar ; this 
spring bearing at one end against the central box coupling M, and 
at the opposite end against one of the transverse beams of the under 
framing. 

In the arrangement shown at Fig. 5, the buffers B, B, are situate 
at both ends of the framing, the rods C, ©, of both front and rear 
buffers being connected to the same box couplings D,D. These 
box couplings are connected, as in the previously described arrange- 
ments, by the rigid cross box K, to which the front and rear draw 

rs L, L, are also coupled by the central box coupling M. 0, O, 
are india-rubber springs situate in the rear of the box couplings D, 
and O, O, are corresponding india-rubber springs situate in the front 
of the box couplings D, and in the same axial line with the rear 
springs O. Both these sets of springs are supported on the guide 
rods 8, 8!, coupled at one end to the box couplings D, while their 
opposite ends work in guide holes in the cross beams of the framing, 
against which beams the springs O, O!, have their bearing. 

In the arrangement shown at Fig. 6, the buffer rods ©, box 
couplings D, rigid cross bar K, and draw hook L, are all combined 
in the manner described, in reference to Figs. 1,2, and 8, but in 
place of the rods E, E, being provided with pistons working in air 
cylinders, they work through india-rubber springs O, O, which are 
situate behind the box couplings D, and bear against one of the cross 
beams of the framing A- Tho guide bar N, of the draw hook L, also 
works through an india-rubber spring shown at T, which serves as 
a draw spring, one end bearing against a nut on the end of the road 
N, and the other against the cross beams of the framing. 





INSTITUTION OF ENGINEERS IN SCOTLAND. 


An adjourned and concluding meeting of the session of this 
institution was held on Wednesday week, J. G. Lawrie, Esq., in the 
chair, when the prize gold medal for the best paper contributed last 
session was presented to Mr. David Kirkaldy. The chairman 
said: These prize medals have hitherto been awarded by the votes 
of the members of the institution, and seeing that we meet here on 
a footing of equality, that we do not know and do not acknowledge 
any difference of wealth or social position, that we recognise no 
distinctions but those of superior intelligence, it is most honourable 
and most meritorious for any of us to receive at the hands of his 
fellows one of these = medals. While, however, it is honour- 
able for the successful competitor to receive the medal it is no less 
satisfactory to the institution that, y the means which have been 
adopted for awarding these prizes they have been bestowed in 
wisdom and with propriety. For my own part, through a con- 
siderable experience in matters of this kind, 1 have never known 
an instance in which prizes have been awarded by general voting 
that have been conferred otherwise than with fairness and justice. 
The merits of Mr. Kirkaldy’s work this institution is peculiarly 
fitted to judge and appreciate. We see the ability displayed in the 
investigations: we know the immense labour and untiring perse- 
verance which it requires. Mr. Kirk:!y has not confined his in- 
vestigations to an enquiry into the strength of different qualtities of 
iron and steel, but has extended them to an examination of the 
origin of the differences of strength arising from the conformation 
of the material; he has elaborated most carefully the apparent 
difference of strength due to the contraction of the breaking sec- 
tion; he has measured the amount of extension or stretching, 
which, in a sense, is a malleability, caused by the breaking loads in 
the different material tested; he has traced out the effect of both 
cold and hot rolling and tensile extension on the strength of 
material; he has investigated the different and relative properties 
of iron and steel, which are due to quality of material, to original 
manufacture, to the treatment of the material by workmanship 
after manufacture, to the kind of use to which the material is 
applied; and he has not omitted the effect of the climate in which 
the material is used. To recount all the judicious inquiries which 
Mr. Kirkaldy’s work embraces would be to read the book itself, 
with which all of you are already familiar, and to detain you with 
a narration which is much better left in Mr, Kirkaldy’s own words. 
I now, therefore, on the part of the institution, have great pleasure 
in presenting to Mr. Kirkaldy this honourable and well-merited 
orize. 

: Interesting discussions followed ‘On Valves and Valve Geazing 
for Steam Engines,” and “On Renewing existing Railways under 
Bridges and Viaducts, without Stopping the Traftic.” 








South Devon Rau.way.—A matter in dispute between the Bristol 
| and Exeter and the South-Western Railway Companies, as to the 
| appointment of a clerk at the new goods station at Exeter, has been 
decided by the Board of Trade in favour of the London and South- 
Western Company. The interchange of traffic between the broad 
and narrow gauge railways commenced on Monday ; and the goods 
will no longer be carted from onestation to another at Exeter, to their 
injury and the hindrance of railway traffic. This decision indicates 
that the Board of Trade, as well as the shareholders of the South 
Devon Railway, think the directors of that line are a little too much 
under the guidance of the broad gauge interest.— Western Morning 
News. 

Tue Temporary Barings ar BuackrriArs.—The temporary bridge 
is no mean structure. In its way it deserves to rank as a respectable 
work of art, especially considering how quickly it has been put up, 
and how it is adapted by its solidity, and the safe mechanical prin- 
ciples of its construction, to last quite as long and bear as heavy a 
traffic as the old bridge, which has so long tottered on crutches 
hard by. It was an ingenious device to construct this bridge in two 
floors or storeys, the ry ac dation for carriages and foot 
passengers being thereby secured at the least expenditure of space 
and material. ‘This wooden bridge is 990ft. in length, and the upper 
storey is 16{t. above that designed for carriages. The upper store 
will accommodate foot passengers by means of two footways, eac 
9ft. in width; the footways of old Blackfriars are only 7it. wide. 
The lower floor is 26ft. in width, which is the same width as the 
roadway of the old bridge. We are the more particular in giving 
these figures, in order to forestall the complaints which usually 
abound when tbe public are required to contorm to new usages, and 
bear with some little inconvenience for the furtherance of some 
object of utility. That the wooden bridge will bear all the burdens 
put upon it is tolerably certain, for its foundations are remarkably 
substantial. ‘The lower piles are only 18f{t apart, and are driven 
10{t. into the bed of the river; and the transverse piles which carry 
the roadway are only 7ft. apart from centre to centre. These parts 
are braced together with great firmness, so that the vibration common 
to wooden bridges will be reduced toa minimum. ‘The openings 
for the river are each of 70ft. span, formed of iron girders 6ft. in depth. 
As regards the gradients of this bridge, horses have the best of it. 
The incline of the old bridge is 1 in 24, but for the roadway of 
the wooden bridge the saine gradient as that of the new Blackfriars 
Bridge has been adopted, namely, 1 in 40; but, as the footway for 
passengers is carried 16ft. above the roadway, estrians are here 
placed at a considerable disadvantage; they will, in fact, have to 
ascend gradients of 1 in 10 at the approaches, but thatdifficulty over 
the remainder of the journey will be almost a dead level, The first 
pile of this bridge was driven on the 11th of August last year, and the 
bridge was finished in a period of less than eight months; the result 
is a noble specimen of engineering. The number of =~ which 
support the bridge is 300, and the depth of the timber below high 
water mark is 40ft. Messrs. Rennie and Logan, the contractors, and 
Mr. Scott, the superintendent-2ngineer, deserve the highest praise 
for the very satisfactory manner in which this provision for the 
traffic during the construction of the new bridge has been carried 
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SOCIETY OF ENGINEERS. 
May 2nd, 1864. 
W. T. Carnineton, Esq., in the Chair. 
ON ELASTIC RAILWAY WHEELS, 
By Vavenan Penpren, Esq., C.E 

Tue subject of elastic railway wheels—or, more strictly, certain 
expedients for securing elasticity in these important members of 
the railway system—is one possessing much interest. Indeed, I 
think I am justified in saying that the adoption of certain mechanical 
expedients for seating tyres elastically on the wheels to which they 
belong, affords fair promise of enabling important changes to be 
introduced into our present system of constructing permanent way ; 
while experience has shown already that, by their aid, the duration 
of engine tyres may be vastly increased, if not quite doubled, 
especially on lines of rapid curvature, and that slipping, or want of 
adhesion, may be reduced to a minimum. 

As this is, I believe, the last night of the session, I have endea- 
voured to make this paper very short, in order that the discussion, 
which I hope you will think it worth, may terminate this evening. 
Many of the statements which I shall have occasion to make may 
appear startling, but I shall take care to advance nothing as a fact 
which I have not received on authority which will render it indis- 

utable. As to any theory I may bring forward you must take it 
or what it may seem worth, when you have heard me to the end. 

Vast as have been the strides made during the last ten or fifteen 

ears, I need scarcely say that the permanent way of 1864 is far 
trom that theoretical perfection which it is so desirable it should 
attain. Itis uot only costly to make, but exceedingly expensive to 
maintain. The repairs of way average, I believe, in Great Britain, 
nearly fifteen per cent, of the total working expenses; costing in 
England about £220, n Scotland £142, and in Ireland about £84 per 
mile perannum, I[t — needless to dwell here on all or many of the 
causes which directly r indirectly contribute to the necessity for 
this great expenditur . In order that we may understand, however, 
how it is that seati » a tyre elastically instead of rigidly, con- 
tributes to its durabi 'y, it is requisite that we should dwell on at 
least one cause of wa t of permanence in railway track. 

The paramount obj ct had in view in the formation of a railway, 
is the reduction toa | inimum of those forces which retard the mo- 
tion of wheel carriages. Setting aside for the moment every other 
consideration, we may, therefore, define ——— railway as consisting 
of two unyielding bars, parallel, absolutely hard on their upper sur- 
face at least, and so secured to the substructure on which they are 
ultimately supported asto be incapable of moving or deflecting under 
the action of any practical load which they may be called on to sustain. 
Such a railway would not only reduce the amount of tractive force 
required for the propulsion of trains of carriages to the lowest limit, 
but would also possess elements of permanence which are wanting 
in any track constructed with timber sleepers, cast iron chairs, &c., 
under existing arrangements; whileon the other hand it would be open 
to certain objections which have hitherto precluded its adoption, A 
good engineer would meet with no great difficulty in putting down 
such a track—always provided he had money enough placed at his 
command. 

George Stephenson very nearly did it when he laid some of his 
chairs betweeen Liverpool and Manchester, directly on the primitive 
rock, laid bare in a cutting, and levelled to receive them. Jesse 
Hartley nearly did the same thing when he built a pair of solid 
grarite walls, and laid rails on them. 

Let us suppose the case of a track composed of rails—or, rather, 
girders—weighing some 150 Ib. or 200 lb. to the yard, with steeled 
tables 4in. wide, and broad bottom flanges, bolted down directly to 
a substructure formed much as the old Romans formed the Appian 
Way, of colossal stone blocks, hewn into shape, and bedded in turn, 
on hard rammed ballast or concrete. 

Such a line would be exempt from many sources of destruction 
which play havoc with lines constructed on the present system. As 
no timber would be used in any form, rain, storm, sunshine, and 
frost would be set at defiance; surface water could not affect the 
stability of stone blocks, each weighing many cwts., and deeply 
seated In these blocks the pins bolting down the rails would be 
securely leaded, and, therefore, the rails could not work loose. I 
suppose there is not an engineer present who could not, in common 
with myself, suggest other expedients which might be adopted in 
addition to any I have named, which would make such a track as 
practically enduring and permanent—in one sense, at least—as any of 
those great bridges, docks, viaducts, or other works, for the execu- 
tion of which the English engineer is famous all over the world. 

Such a track, in spite of all those precautions, we have reason to 
believe, would soon be worn out by existing engines, that is to say, 
the rail tables would be worn out. However hard they would crum- 
ble away ; however soft they would laminate. Yet even then the 
cost of replacing those rails as fast as they became worn out, might 
be very much less than that of maintaining ordinary permanent 
way—a task which involves the use of new sleepers all too fre- 
quently ; while the readjustment of ballast, the keying of rails in 
chairs, and the screwing up of fish-bolts, may be said to be one of 
those tasks “never ending, still beginning,” which exert the 
heaviest drain on the purses of companies, to say nothing of the 
putting down of new or re-rolled rails continually. It is by no 
means improbable, therefore, that our theoretically perfect track, or 
something very like it, might have been adopted long ago notwith- 
standing its first cost, certain to be very great, but for another and 
very important consideration to which I have not yet alluded— 
namely, the wear and tear of engines and carriages. 

Permanent way, such as I have described, would be practically 
rigid ; in this would be its grand defect. This, it is, which would 
indirectly cause the destruction of the rail tables, and lead to the 
speedy dissolution of engines and carriages. 

This rigidity would, however, be totally different from that so- 





called rigidity, which is the horror of the locomotive superintendent | 


and the resident engineer. It is not easy to find a single word 
which will express the action or influence exerted by a rail and 
its chairs and their sleepers, on each other, when resting on ballast 
pounded and rammed hard by the action of passing loads. 1 
object, however, to the word “ rigidity” being used to express the 
state of affairs in ordinary permanent way under such vircumstances. 
We all know that the only member of the system real'y rigid is the 
unlucky ballast. 

Not only is chair loose on sleeper, but rail is in turn certain to be 
loose in chair; thus, on the passage of each train, the rail ishammered 
in the chair, and the chair into the sleeper, and the sleeper on-the 
ballast. 

There is no rigidity of track here. The ballast is rigid, it is true ; 
but it is not on it the train proceeds, but on a loose disjointed 
arrangement of iron and wood, interspersed between the two, and 
suffering from the onslaught, so to speak, of both. <A really rigid 
track, mgid and firm in all its members, bound together so that all 
its parts would form but one whole, would be totally different, I 
believe, in every respect from anything now having existence; and 
I am, I thiuk, justified in saying, that we have no strictly accurate 
means whatever of judging of the rapidity with which rails so 
seated would wear out, simply because it is very doubtful indeed if 
bars of iron or steel were ever tested under such circumstances since 
the world existed. 

Now, without going to the expense of such a heavy track as I 
have spoken of, it is easy to see that were it but possible to intro- 
duce the use of stone sleepers, and to permit the ballast to 
settle its own differences with the sleepers after its own 
fashion, the expenses of maintainance would be greatly re- 
duced. Good ballast always has a tendency to consolidate 
and become hard, but under existing circumstances this quality, 
which ought to be, of all things, the most desirable, is, on the con- 
trary, regarded as a great evil, and no soonerdoes the ballast become 
hard, and the timber manifest a tendency really to sleep, than the 
navvy stirs them both up with his pick. This, we are told, is done 
to secure elasticity; but the ballast is not properly treated if it be 
compelled to become the elastic member of the system, to take a 








rt for which it has no vocation, and cannot properly assume. If 
wae not necessary that elasticity should be provided somewhere, 
avery excellent track, indeed, might be made with stone blocks, 
and rails, bolted down directly to them without chairs; and I think 
you will admit, with me, that such a track would be infinitely more 
durable than any other involving the necessity for the use of w 
in its construction, always provided that it were exempt from those 
destructive influences, to obviate the effects of which the elastic ele- 
ment is introduced. In other words, I believe that the elastic element 
in our permanent way, as it is called, is the principal cause of its want 
of permanence, because wood rots aud wears out, because noth ng 
has been found as yet which is better than wood under the given 
conditions, and because the mechanical arrangements are all so im- 
perfect, and the bearing surfaces so small, that if that motion takes 
place among the parts which constitute an ordinary railway track, 
which the element of elasticity is presupposed to permit, they 
quickly become loose, and the true rigidity, on which the integrity 
of the entire structure depended, can only be approximately main- 
tained by an excessive outlay of money and labour. I have little 
doubt that a similar conclusion has been arrived at long since by 
others. It is not improbable that Stephenson gave up stone blocks 
with a sigh of regret. Perhaps he saw dim visions of interminable 
timber bills looming up in the cloudy future. The history of our 
railway system is a record of a continual struggle on the part of 
the engineer to make his rails virtually, not nominally, one with 
mother earth ; but it is likewise a record of a succession of failures, 
marking distinct phases of this struggle. Why ? The question has 
been asked many a time, and perhaps answered each time, yet it is 
doubtful if the true answer has yet been given—if the true reason 
why elasticity must be introduced somewhere into our mechanical 
railway system is yet accurately known. We do know that 
rails, if rigidly supported, wear out rapidly under the tread of rigid 
wheels, and that if elastically supported, their duration is greatly 
promoted ; but to assign these facts as an answer would be to give 


effects as a cause. The best theory—for, after all, it scarcely deserves | 


to rank as any thing better—describes the action of wheel on rail as 

rcussive, and thus far the theory is perfect, I nave no doubt, 

ut when we come to assign a reason for this percussive action 
we are rather at fault. This is of little consequence, however, 
because existing explanations, perfect or imperfect, almost equally 
well serve to show how it is, that we have much to gain by seating 
tyres elastically, on some one of the systems which I shall shortly 
have the pleasure of describing to you, and, therefore, I feel no hesi- 
tation in giving you the following explanation of the action of 
wheels travelling at high velocity on rails. 

We find first that, for the most part, worn out rails afford the 
strongest evidence that they have been exposed to the destructive 
effects of percussion—that, in other words, they have been destroyed 
by being hammered on their upper tables, and hammered into those 
chairs which leave so deep a mark, as well. Now, after all is said, 
we have still a great deal to learn about the effects produced by the 
collision of bodies. Above all are we ignorant of the effect 
produced by the instantaneous strains produced by im- 
pact. We can calculate exactly enough how many tons 
pressure on the square inch, the impact of a 68-pound shot 
on an armour plate is equivalent to over the area which subtends 
the shot at the moment of collision ; yet no amount of pressure would 
be capable of producing the effect developed by the projectile. It 
might not be very difficult to construct an hydraulic press which 
should be quite able to punch a hole in a 4}-in. plate, as well as a 
Whitworth or Armstrong gun, or an old 68-pounder ; but the press 
could not produce a fracture of the same character as the shot. The 
best fibrous plate which the science of England can make has shown 
a crystalline fracture under the action of heavy shot, for the same 
reason that whenever iron is broken quickly, suddenly, it shows a 
crystalline fracture. These reasons I teel certain I need not delay 
to explain. Much of the effect of percussion ou metals is due to this 
peculiar action. It would seem indeed as though the particles, or 
atoms of iron under a hammer, or any other percussive influence, 
were taken at unawares by the suddenness of the strain, and that, 
therefore, they gave way and changed their arrangement, or else 
parted company altogether. 

Now I think I am right in stating that any powerful strain, sud- 
denly applied, will produce precisely the same effects as actual 
percussion, although no striking action proper occurs, the surfaces 
between which the action is to take place being already in contact. 

Now to apply this to the case of a locomotive driving wheel, 
loaded, we will say, with five tons, and travelling at a speed of forty 
miles an hour. Let us first suppose the track to be practically, if 
not absolutely rigid—as inelastic, for example, as though the rails 
were seated directly on stone blocks. It is more than probable that 
the entire bearing surface on which the wheel would be supported 
would not greatly exceed one square inch ; and I have no hesitation 
in saying that the action of that wheel on that rail would be pre- 
cisely the same as that of a hammer with a weight and fall capable 
of striking each succeeding square inch of rail table with a force of 
five tons. And this action would be very different from that of a 
quiescent load of five tons applied gradually to any particular square 
inch of rail, and infinitely more destructive, each succeeding inch 
or half-inch of the length of rail being called on to bear a strain 
instantaneously imposed, and as instantaneously withdrawn, I 





speaking, we may consider its tensile strength as being little, if at all 
affected. But we find that frost renders any track which depends on 
ballast for its elasticity, absolutely rigid; and, therefore, I am inclined 
to believe that the breakage of tyres and axles is due to the unmodi- 
fied percussive action of wheel on rail which takes place under such 
circumstances. 

To sum up what I have already advanced. Conventional elastic 
way is more expensive in maintenance than true rigid way. ; 

Conventional rigid way is more expensive in maintenance than 
conventional elastic way. 

Most, if not all, forms of rigid way are more destructive to prac- 
tically rigid wheels than almost any form of elastic way. 

Percussive action is the main source of destruction, and this per- 
cussive action is always developed by the sudden application of a 
strain to any given area of resistance, independently of the means 
by which that strain is applied; and rapidly rolling wheels are, there- 
fore, capable of producing all the effects of true percussion without 
ever leaving the rail. 

No means have yet been discovered for preventing or absorbing 
percussion between revolving wheels and the rail which supports 
them but the introduction of elasticity somewhere into the system ; 
and experience shows that this elasticity can be introduced with the 
utmost advantage into the wheel, or beneath the tyre, instead of, or 
in addition to, elasticity beneath the rail or the sleeper. And if no 
better expedient for securing this necessary element in track can be 
devised than those already in use, which depend for success on soft 
ballast, or costly destructible timber; then I believe it may yet be 


| found advantageous to seat rails as rigidly as possible on heavy 


stone sleepers, and to adopt some expedient beneath the tyres of, not 
the engine alone, but every wheel of the train, which shall supply 
that elasticity which would in such a case be absent from the per- 
manent way. This is, however, a point open to discussion, and | 
advance it with diffidence, as a theory, not asa fact. And I shall 


| now proceed to the consideration of the various expedients which 








leave you to calculate what fraction of a second is occupied by a | 
driving wheel in passing over each inch of rail at forty or fifty miles 


an hour; but I think you will agree with me that a steam hammer, 
running 200 blows per minute, dwells on the iron beneath it for a 
lengthened period by comparison, Now I conceive that the real 


value of the elastic element in permanent way is, simply, that | 


it permits deflection of the rails; thereby the rail coils itself, 
as it were, upon the wheel, and the bearing surface may be increased, 
possibly from one square inch to half a dozen, Not only this, but 
we find, on due consideration, that the surface which has to receive 
the weight of the wheel is no longer exposed to so sudden a strain 
as that I have just referred to ; because, by the deflection of the rail, 
and the consequent motion which takes place among its particles, 
the strain of the insistant weight is transmitted forward, or in advance 
of the revolving wheel, so that very much of the effect due to the 
sudden impression of the strain is absolutely done away with. 
Instead of a percussive effect we have simply that of a strain 
gradually applied, and very much less destructive. If you have 
followed me so far you will have sesn, then, that even with wheels 
mathematically accurate and perfectly smooth, we can produce an 
action absolutely equivalent to that of percussion inits effects upon 
iron, on rails rigidly supported and also smooth; and that this 
percussive action will be developed, although the wheel and the rail 
are always in contact, with an effectiveness proportionate to, and 
regulated by, the velocity with which the wheel is caused to roll 
over the rail on which it is sustained. In practice we know that 
neither a true wheel nor a smooth rail exist; and we have thus in 
addition to, and irrespective of, what I may be allowed to call the 
percussion of translation—-true percussion, or hammering produced 
by the wheels jumping from one little elevation to another, Rails 
have been chalked near a joint a little out of level, before the arrival 
of a train at a high speed, and the experiment proved plainly enough 
that the wheels jumped over many inches of rail without touching 
them. Yet there is reason to believe that on good rails, well laid, 
and worn smooth and bright by use, this action has really very little 
to say tothe wear of either tyre or rail. 

Thus, then, we find that the percussive action of railway wheels, 
travelling at speed, is due directly to their rapid revolution, and is 
almost independent of any true jumping whatever, and elasticity 
operates more as a preventive of percussion thanasacure. In 
other words, the suddenness of strain, characteristic of percussion, 
is prevented, as I have justendeavoured to show, instead ot being only 
absorbed or taken up, as might be thecase if the wheel were lifted off 
the rail for a space, and suffered to drop. 

Before proceeding further I may, perhaps, be permitted to digress 
fora moment. We know that tyres and axles are more liable to 
fracture in frost than at other times. Now, Mr. Kircaldy’s experi- 
ments went to show that wrought iron is really quite as strong in 
frost as at any other time, or so nearly so, at least, that, practically 


have been proposed from time to time for seating tyres elastically, or 
some one way imparting resiliance in no ordinary degree to the 
wheels of vehicles. 

The idea of an elastic wheel is by no means new. Patent oftice 
records show that with the first notion of propelling carriages by 
the adhesion of the wheels on which they rested; men sought to 
increase that adhesion by enlarging the surface in contact with the 
ground, either by using a very broad wheel, or by adopting certain 
expedients which would permit the wheel to depart slightly from a 
true circular shape, and become more or less oval. The walls of 
this room would hardly afford space for the illustration of these 
schemes. I have, therefore, confined myself to the illustration of 
those only which are in practical every-day use, and I shall merely 
glance at the past history of the elastic wheel theory at present. 
James Neville, a clever London engineer, appears to have been the 
first person to take out a patent for the introduction of elasticity 
into wheels. This patent is dated January 13th, 1827, for an im- 
proved steam carriage for running on common roads. The driving 
tyres are to be made from din. to Gin. wide, When the carriage is 
intended to ascend very steep bills, elastic steel plates, about Lsin, 
long, and the same width as the tyre, are to be attached to the 
peripheries of the driving wheels. These plates are to be made 
rough on the under surface by means of projecting steel screw 
heads, and they are to be affixed at one end to the tyre by counter- 
sunk screws, so that when not compressed they will form tangents 
to the circumference of the wheel. ‘The elasticity of these plates 
will enable them, says the patentee, to assume the circular form of 
the wheel when leaving the ground, while their extended surface 
will prevent the wheels from slipping. On the merits of this inven- 
tion | am not prepared to offer an opinion, but I may remark that 
this Mr. Neville is beyond a doubt the original inventor of the mul- 
titubular boiler generally ascribed to Booth or Stephenson, aud he 
patented it early in 1826, and proposed its application to this very 
steam carriage in 1827. A very good drawing of this boiler is to be 
found in Mr. Zerah Colburn’s new work on the locomotive. 

The next patent was secured by William Church. In his speci- 
fication, the patentee describes a running wheel, fur common road 
steam carriages, of considerable breadth and large diameter. ‘The 
felloes are composed of hoops of elastic wood, bound wita au iron 
tire; and the spokes consist of elastic plates of curved steel, moving 
on suitable points. The weight of the carriage bearing upon the 
axle causes the periphery of the wheel to bend into a slightly oblate 
figure, or flattened curve, as it passes over the road. This devia- 
tion from the circular furm enables the wheel to take more firm 
hold of the ground; at least so says the patentee. 

The date of this invention is February 9th, 1832. 

Charles Harsleben patented a friction wheel, the form whereof 
admits of change of shape by pressure, in 1836. This wheel was 
not employed as a bearing wheel, however, but was fixed on a pro- 
longation of the axle, to act upon the ground outside of the rail. 
The spokes of the wheel were to be hollow, and the tyre made in as 
many flexible segments as there were spokes. Each segment is fitted 
with a rod, which enters the corresponding hollow spoke; and bears 
on @ spiral spring located within the spoke between this rod and 
the nave. The segments are also connected near the ends, with 
stretchers attached to the sides of the spokes. These stretchers 
flatten the curve, which the felloes assume under pressure, and 
bring the surface into more extended contact with the ground. 

All these expedients are indirect, and more or less unlike the 
arrangement adopted in modern railway practice; but we find in 
1837 Sir George Cayley took out a patent, which includes nearly 
all that has been done since, in the idea, at least, if not in the actual 
mode of application. Not only this, but we find, in 1851, he sug- 
gested, in the pages of the Mechanics’ Magazine, au improveuent iv 
railway wheels designed to reduce their wear, which possesses many 
points in common with the Griggs’ wheel, which I shall shortly 
have to describe. Sir George writes—“1f the wear and tear of 
railway conveyance be found too expensive, owing to the friction 
caused by such high pressure and great velocity, and that the use of 
springs to those carriages are not suflicieut to remedy the evil, 1 
think it probable that a dove-tailed groove, filled with hard oak, 
driven in small pieces endways within the rim of the wheels, and 
then turned off in the lathe, might be serviceable, and could be 
cheaply renewed ; these pieces might be secured by a fox wedge, as 


| commonly practised m similar cases.” Sir George Cayley seems to 





have early seen, with a true mechanical instinct, that there was too 
much dead weight transmitted along the new roads of the railway 
system then just bursting into life; and the experience ol the last 
few years proves that he was right in his conclusion. His patent is 
for an improvement on the wheel suggested in the Mechanics’ Maya- 
In it he describes a wheel made with a deep flange, aud to 











zine. 

the opposite sides of the tyre is secured a ring or anvular plate ¢ f 

less depth than this flange. The space between the flange and the 
of toug! 





ring is to be occupied by a filling up of hoofs, of horn: 
woods, or of other partially elastic substances suitable f L 
slight degree of elasticity to the periphery for diminishing the el 
of percussion. You will see that all this wheel wanted was phe 
over the elastic materials, to resemble in almost every respect the 
Mansell wheel. 

In 1838 Mr. William Bridges Adams, a gentleman to whom I need 
hardly say the world is indebted for many important improveme uts 
in railways and rolling stock, brought out a very Ingenious elastic 
wheel with spokes composed of steel rings, while the tyres were 
seated on wood blocks or felloes. Mr. Adams’ wheels were tie : 
under his own supervision, and at one time | believe he had severa 
sets running. The results obtained were not quite so satisfactory ~ 
he desired, principally because of certain practical difficulties me! 
with in the construction of the wheel. Enough was dove, how ever, 
to prove the great advantages to be derived from the use of elastic 
seating for tyres, and the experience which Mr. Adams thus gaines 
bore good fruit subsequently. toe bee 

In 1845 William ‘Thomson patented the application of elas ” 
bearings round the tyres of the wheels of carriages for the ag 
of lessening the power required to draw them, rendering the ; 
motion easier, and diminishing the noise they make when in weer yr 
The patentee employed for this purpose a hollow belt, composed 0 
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some air and water-tight material, such as india-rubber, and inflated 
it with air, whereby the wheels would in every part of the revolution 
present a cushion of air to the ground rail, or track on which they 
yun. The belt, when not subjected to pressure, is of less breadth 
than the tyre, which is to be made much broader than usual ; but 
that portion of the belt which is for the time in contact with the 
ground is extended laterally, by the pressure, to the same breadth as 
the tyre. And the periphery of the wheel being thereby flattened 
at that part, presents a more extensive surface to the ground. 

John S. Templeton, in the course of a very voluminous specifica- 
tion, bearing date February 27th, 1846, proposed to increase the 
adhesion of locomotive engine wheels by forming the tyres with 
dove-tailed recesses, into which strips or blocks of india-rubber or 
gutta-percha were to be driven, and secured by cement, or bolts and 
puts. This is, in fact, Sir George Cayley’s idea, repatented. 

In December, 1849, George Edmund Donisthorp patented an 
arrangement for constructing the driving wheels of locomotives in 
such a manner that the running surface thereof shall consist each of 
several separate and independent parts, pressed outwards by elastic 
means, whereby a larger portion of the driving wheel will be con- 
st ntly in contact with the rail, and thus may the driving wheels of 
locomotive engines be made more effective. It is unnecessary that 
I should enter into any further details of this invention, save only to 
state that the running surface of the wheel was composed of a 
number of blocks, located in a deep groove, and pressed outwards by 
a band of india-rubber. 





William Pidding took a patent for jimprovements in |wheels in 
1852, which combines a vast number of impracticable schemes. The 
following is a specimen:—“ Another mode of construction consists ° 
in the use of a wheel formed of a tube of india-rubber, or other 
suitable material, filled with a fusible metal, such as mercury, tin, or 
bismuth, or any such admixture as may be found most suitable, or 
with certain or various resinous, waxy, or bituminous substances or 
compounds, which, by the application of heat, become liquified, and 
by that of cold resume or assume the solid state.” Iron plates are to 
be affixed to the outside of this band or tube, “to which,” says Mr. 
Pidding, “I convey different degrees of temperature, using heat 
and cold rapidly, and I thus liquify and solidify the fusible metals, 
or other appropriate meltable substance, in the interior of the band 
and the india-rubber connections between each metallic plate, and 
at the side allow the band to bend when the fusible metal is liquified.” 

I do not ever remember hearing of a more remarkable specimen 
of our art than such a wheel as this would be. But we must, I 
suppose, admit that the ingenuity displayed in its design is so great 
that it cannot be measured by common minds, and that therefore a 
thankless world has not appreciated as it deserved this beautiful 
scheme. I am quite ata loss to determine for what purpose such a 
wheel could be required, and will therefore pass on, 

Thomas Allen patented a spring wheel in 1852, in which the 
spokes were formed like C carriage springs, being fixed at one end 
to the nave and at the other to the tyre. The tyre might be com- 
posed by continuing the spring spokes, and bending the super- 
requisite lengths into the circular:form, aud covering the whole 
with a band of vulcanised rubber. 
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Now in all these inventions save Mr. Adams’, we find that the 
patentees or projectors propose to apply the elastic medium directly 
to the rail, or surface of the ground; and in this lay the impractica- 
bility of their schemes. It does not require much knowledge to 
show that an india-rubber belt, however good, would be worn out in 
a day or two at the most, by one of our heavy locomotives, with 
four or five tons on each driver. Uriah Scott, however, comes after 
Mr. Adams, walking in his footsteps in some degree—in March, 
1855, writing as follows:—“I will now proceed to describe my 
periphery or filly, which, like my nave, may be either constructed 
of wood or iron. If the latter it will simply resolve itself into a 
double tyre, between which I introduce cushions of india-rubber, or 
other elastic material, secured by screws both from the inside and 
the outside, in such a manner as shall not admit of the slightest 
metallic counection between the outer tyre and the inner or filly 
of the wheel.” It is not easy to describe the principles involved in 
the construction of a really good elastic railway wheel in better 
terms. Another patent, taken out by the same Mr. Scott in 1856, 
brings us up to the period when elastic railway wheels began to be 
recognised by those practically connected with the management of 
railway rolling stock. It is true that wheels made under Mansell’s 
old paten s are in one sense elastic, and were in use even before 1849; 
but I do not believe they were ever applied to locomotives—just 
the situation where elasticity is most called for. These wheels are, 
however, general favourites, and could their price be rendered more 
“So than it is, they would, I have little doubt, be extensively 
used, 

Setting aside one or two isolated instances of the use of elastic 
wheels, then, I find that Mr. George 8. Griggs, locomotive superin- 
tendent of the Boston and Providence Railway, United States, was 
the first to seat the tyres of his driving wheels elastically, with the 
specific purpose of prolonging their duration, by diminish- 
ing the effects of percussion. The means he employed to 
attain this end are very simple. American locomotives almost 
invariably have cast iron driving wheels, fitted with wrought 
iron or steel tyres. The Griggs’ wheel, Fig. 1, is made with a num- 
ber of transverse dovetailed grooves, cast in the periphery. Into 
these grooves blocks of thoroughly dried hard wood, such ‘as fine- 
grained old oak, or hickory, are driven in such a manner that the 
grain of the timber ruus parallel with the axle, and across the peri- 
phery. Fig. 1 is an elevation of the rim of such a wheel, a, a, is the 











tyre, 6, b, the cast iron felloe, c, ¢,c,c, the wood blocks. When these 
blocks have been driven into their places, the wheel is put into the 
lathe, and so much turned off them that they only stand up above 
the surface an eighth of an inch or so. The tyre, previously: turned 
up true inside and out, is then heated and placed on the wheel, care 
being taken not to scorch the blocks on which it bears, no metallic 
connection of any kind existing between the wheel and its tyre. 

In the process of manufacture care must be taken that the wood is 
sound, of the best quality, atid perfectly dry; good workmanship is 
also necessary, of course. When these things are provided, the most 
satisfactory results may be expected from the adoption of the 
system. 
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TheJGriggs’ wheel was brought out in 1857, and thas*been, and is, 
extensively used in America. I extract the following particulars of 
the results obtained with it on the Boston and Providence Railway, 
from an official statement recently published in Boston :— 

“The engine Norfolk, with tyres of Bowling iron, has run a dis- 
tance of 100,797 miles, the present thickness of the tyres being but 
liin. The load on the four coupled drivers, each 4°5ft. in diameter, 
amounting to about twelve tons. 

“The Massachusetts has run 93,540 miles. The tyres are now 
reduced to a thickness of but 1}in., the load on the four-coupled dit. 
drivers being nearly the same as in the last engine. 

“ The Canton has run 133,378 miles. The tires are now reduced 
to l}in. thick. The four-coupled drivers are 5ft. in diameter, and 
loaded with nearly fourteen tons. 

“The Neponset has run 62,000 miles. The tyres, of semi-steel, 
are reduced to a thickness of 1{fiv., the diameter of the drivers is 
5-5ft., and the load nearly the same as in the last case. 

“The Mansfield, with 5ft. wheels, loaded with 15} tons, has run 
141,415 miles, the tyres, Lowmoor, being reduced to a thickness of 
1iin.” 

"I have selected these examples from many others, and when we 
consider how imperfect American track is, and how sharply curved, 
it must be admitted that the results obtained from the Griggs’ wheel 
are nearly all that can be desired. During the time that the engines 
have been running these distances the tyres have never been loose nor 
removed from the wheels in a single instance, and you will perceive 
that the thinness to which they have been worn is very remark- 
able, and such as we dare not attempt on a rigid seating. Yet the 
fracture of au engine tyre on the Boston and Providence road is all 
but unknown. Yet we are told that in one winter no less than 
eleven engines out of twenty-two were said to be laid up with 
broken wheels and tyres; on a line where rigid seating is employed 
this statement must be taken for what it is worth, but there can be nu 
doubt that, from the severity of the American winter, tyres are put 
to a more severe test than they are ever exposed to with us. 

Mr, W. Bridges Adams had, as I have said, some experience with 
wood blocks as early as 1839, He then became convinced, how- 
ever, that the system was open to constructive objections, and he 
has recently introduced a far more elegant arrangement, shown in 
Figs. 2, 3, 4, 5, 6, 7. 

The rim of the wheel is turned slightly convex, according to the 
first arangement employed by Mr. Adams. The tyre is rolled with 
a groove on the inside, ‘ks shown. Into this groove two hoop 
springs, made in segments, and each about one-third of an inch 
thick, are placed so as to break joint. These hoops are made of steel 
of the best quality. They bear only at their ends on the side of the 
groove in the tyre, and the convex wheel rim, resting on the centre 
of their breadth, is supported elastically. The tyre is secured in its 
place by a ring of iron sprung in at the back of the wheel rim. 

A more recent modification of this wheel is shown in Figs. 4 and 5. 
In this, the rim of the wheel is turned perfectly flat, and only 
a single spring hoop is used, of the form shown in cross section in 
Figs. 4and 5. This hoop is made in one piece and forced on the 
wheel by water pressure after being placed in the tire. 
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The tyre of the Adams’ wheel, when unloaded, can be rotated on 
it by hand; and a slight rocking motion of the wheel within the 
tyre is permitted, which enables this last always to adapt itself to 
the surface of the rail in the best possible manner. Wheels so fitted, 
seldom or never slip. The area of the surface between the spring and 
the tyre, and the spring and the wheel rim, is so great in conse- 
quence of the circular shape of the parts, that the wheel, when 
loaded, cannot slip round within the tyre; and this last being elastic- 
ally supported, yields slightly, becoming a little oblate, instead of 
remaining truly circular, and thereby takes a better hold of the rail, 
consequent on the increase of bearing surface. Tyres usually break 
from tension. But the tyres in this case, being elastically supported, 
can scarcely be said to be in tension at all, and it is therefore very 





improbable that they should break, even in intense frost. Indeed, 
two tyres thus fitted have been cut across for the purpose of ex- 
periment, and in that state actually did three days’ work, hauling 
coal trains. 

The first trials of Mr. Adams’ spring, which were made on the 
North London Railway, in 1858 or 1859, the spring tyres were then 
applied to a set of disc wheels. These tyres, of Staffordshire iron, 
ran a distance of 104,000 miles, with very little wear. Lowmoor 
tyres, rigidly seated, on the same class of wheel, were completely 
worn out in running the same distance. 





The next trial was on the Eastern Counties (Great Eastern) line, 


in the early part of 1859, when Staffordshire tyres were fitted, on the 
Adams’ system, to the four coupled wheels, 5ft. 6in. diameter, of a 
goods engine. These tyres were of the worst possible quality, and 
the springs very little better. These last broke and set, so that the 
tyres had to be removed, and thus far the experiment was a failure. 
In September, 1859, however, a pair of Cooper and Co.'s tyres, elasti- 
cally seated on the same principle, were applied to the leading wheels 
of a tank engine on the Woolwich branch of the same line. This 
branch abounds in sharp curves, one of them being of but 5} chains 
radius, and another of but 43 chains at the sharpest part. The 
engine had a 12ft. wheel base, and the load on the spring wheels 
was 7} tons. The tyres were applied in the manner shown in 
Fig. 2, the ring a, a, being made in two pieces, and sprung in, and 
the springs }, 6, made in four segments each, 

The engine began working September 21st, 1859, and ran up to 
July the 26th in the following year a distance of 25,240 miles before 
the wheels needed re-turning. They were then replaced, and ran 
up to June, 1861, a further distance of 8,776 miles. At this time the 
tyres got quite loose, from the breakage of one or two of the springs, 
and the engine, requiring repairs generally, was taken out of work 
for a time, and the spring tyres were not replaced. The same class 
of tyres, put on in the ordinary way, require re-turning when they 
have run but 8,000 or 10,000 miles, when the flanges are found much 
worn; afterwards they must be turned up every 4,000 or 5,000 miles, 
until they are worn out. It is scarcely necessary that I should com- 
ment on such facts—for facts they are—as these. 

The St. Helen’s Railway, Lancashire, is perhaps more remarkable 
for sharp curves and heavy inclines than any other of its length (30 
miles with branches), in the kingdom. The heaviest gradient is 1 
in 35. The two main inclines are respectively 1 in 85, and 1 in 70. 
The sharpest curve has a radius of but 3°) ft., while curves of but 
500ft. radius are common, and points end crossings are extremely 
numerous, On this line four classes of tyre have been recently tried 
with the following results :— 

Engine No. 23, Krupp’s steel tyres, six wheels, four coupled, 
diameter 4ft. Gin. ; weight borne, 19 tons 15 ewt.; miles run, 40,845, 
when the tyres requiring re-turning. The wear is shown in 
Figs. 1 and 2. 

Engine No. 4, same as the last in every respect save we'ght—20 tons 
6 cwt.; miles run, only 20,798; tyres, Hood and Cooper's best. 
Much worn, as shown in Figs. 3 and 4, 

Engine No. 27, same as the others. Tyres, best Swedish iron; 
load, 23 tons 17 ewt.; ran 34,006 miles, and needed turning up. Wear 
shown in Fig. 5. 

Engine No. 18. Six coupled drivers, 4ft. in diameter only, loaded 
with 21 tons; tyres, Staffordshire iron, seated on double hoop 
springs, ran 68,913 miles before they required to go to the 
lathe to have the flanges reduced. We thus find that Hood and 
Cooper's ran only half the distance of Krupp’s tyres, rigidly seated, 
while Staffordshire tyres, elastically seated, have run a } greater 
mileage than Krupp’s, although the engine No, 18 was, from its con- 
struction, onghensh to work the heaviest gradients on the line. 

One strange fact claims attention. On curves these tyres slip 
round on the springs the difference in the length of the rail inside 
and outside the curve ; yet the haulage power is never diminished. 
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The last form of elastic seating to which I will call your atten- 
tion has been recently patented by Mr. Mansell. It is illustrated in 
Fig. 10. The ceed rim is first turned up and then the inside of 
the tyre is bored out, so that when put in place a space of about 
lin. intervenes between the two surfaces all round. This space is 
filled with a ring of wood (shown in cross section), teak being used 
by preference, on to which the tyre is forced, and secured in its place 
by about six segments of iron on each side of the wheel, two of 
which are shown in section in Fig. 10. A groove is turned in 
each of the tyres, and a similar groove in each edge of the wheel 
rim, into which raised ribs on the segments enter, while pins, as 
shown, pass through the wood and secure the whole in place. 

These wheels have been so short a time in use that many data 
about their performance do not exist as yet. A good many of them 
are running on the South-Eastern Railway, and are, I believe, very 
much liked. On the Great Eastern Railway one engine has the 
leading wheels fitted on this plan. They have been runving now 
some nine months, and show little signs of wear. 

I think that the facts I have detailed afford fair promise that we 
may yet be able to resort to the use of really rigid permanent 
way, not that I for a moment shut my eyes to the fact that elasticity 
should, theoretically, be retained beneath the rail as well as beneath 
the tyre; but I also believe that in practice difficulties have to be en- 
countered in constructing and maintaining elastic permanent way, 
which are, to say the least, very discouraging, and have little to do 
with the wear of rails alone. But seating tyres elastically entails no 
practical difficulty whatever, and so far the principle bas the advan- 
tage. In any case, the duration of tyres is so much increased, and 
the rails spared so much in consequence (for the action of wheel on 
rail and rail on wheel is reciprocal, and either can only be worn out 
at the other) that the general adoption of elastic railway wheels pro- 
mises to reduce the expense of maintaining both way and rolling 
stock very pre nenye and, therefore, I think the subject is well 
worthy the attention of engineers. 


Fa.tmourn.—The claims of this port continue to be sedulously 
pressed upon the attention of the Postmaster-General. An influen- 
tial deputation had an interview with Lord Stanley of Alderley jast 
week upon the subject. Mr. Gischen having presented a memorial 
signed by a large number of the leading merchants, bankers, and 
others of the city of London, in favour of the object of the deputa- 
tion, Mr. Dalglish, Mr. Crum Ewing, and other members from the 
North, set before his lordship the great inconvenience sustained by 
the northern commercial interests from the short time at present 
allowed for the replies to letters, and the advantage of having an 
earlier delivery by landing the mails at Falmouth, from which at 
least twenty-four hours would be gained by the public. Mr. Grainger, 
President of the Liverpool Chamber of Commerce, stated the strong 
interest felt at that port on the subject, and asked his lordship what 
additional subsidy was required by the Royal Mail Company for 
landing and embarking the mails at Falmouth. His lordship replied 
about £3,500. His lordship made some remarks on the time occu- 

ied between Falmouth and Plymouth, and between Falmouth and 

ondon, by the present mail service. Mr. Potter, chairman of the 
Great Western Railway Company, stated that a special mail service 
from Falmouth to London might be performed in from eight to nine 
hours. Mr. Bramley Moore, Mr. St. Aubyn, Mr. Gischen, Mr. 
Abernethy, and others having addressed Lord Stanley, his lordship 
stated that he was not at present prepared to recommend the Govern- 
ment to incur the additional expense which the alteration would 
involve, but that the whole subject was under consideration. 








274 


THE ENGINEER. 


May 6, 1863. 








JACK’S MOULDING OR SHAPING METALS. 


Tuis invention, by J. D. Jack, of Montrose, relates to the appli- 
cation of mechanical means for effecting the ramming of the sand 
in making metal castings in place of using manual labour. The 

ttern in use under this process is placed upon a horizontal plat- 
orm or table, and over it is placed the usual moulding box. In 
connection with the top of the box there is a vertical pipe or duct 
for the supply downwards of themoulding sand. The pipe contains 
a vertical screw blade shaft, and, as this revolves, the moulding 
sand is forced down through a hole in the top of the box. A worm 
and wheel arrangement, or other convenient mechanical contrivance, 
is fitted beneath the moulding box, and this turns a vertical shaft 
for pressing the pattern upwards against the descending sand. 
When the moulding is completed the pattern is withdrawn by the 
worm and wheel action through an aperture in the platform, and the 
box with its mould is then lowered by a bottom eccentric or other 
mechanical means, so as to clear it from the lower end of the sand 
feeding pipe. ‘Che box can then be turned round and handed over 
to another platform for further treatment. The sand is conducted 


to the top of the feeding pipe by an endless chain of boxes or cells, 
and it requires no previous preparation as the feed action mixes ii 
quite fine. 











The illustrat‘on represents » sectional elevation of ove form of 


the improved machine for moulding metals, in which A is the base 
or sole plate, on which are cast the two projecting bosses B, into 
which holes are bored to receive the lower ends of the parallel 
guide standards C, these standards being securely fixed into the boss 
B by cotters. At the upper end of the parallel guide standards C is 
carried a frame D, for supporting the central tube or feeding box F, 
shown in section, and at the outer portion of this framing are bolted, 
or otherwise fixed, the brackets F for carrying the chain rollers H. 
At the side of the feeding box E is formed the spout or hopper I, 
through which the sand is fed in quantities, or continuously, as 
required ; it is preferred to cast the top or lid of the feeding box in 
one piece with the upper portion of the feeding box E, and in the 
centre of it is formed the projecting boss J, a hole being formed 
through the centre of this bec to fit the vertical revolving shaft K, 
carrying at its lower end the screw blades L, this shaft being 
actuated, or caused to rotate, by the screws M, gearing into the worm 
wheel N, keyed or otherwise fixed to its upper end. Passing over 
each standard C is a movable collar O, furnished at its outer end 
with an eye O!, to be taken hold of by the hook on the chain P, 
passing over the pulleys or rollers H, and carrying at their outer 
ends the weights Q. At the inner side of the collars O are formed 
the round projecting studs R, shown in dotted lines, and into the 
sides of the table S, holes are made to fit over the projecting studs 
or pins RK, the table S being capable of revolving on these studs. 
‘I'he table S is also provided with cramps T, for holding the mould- 
ing box U firmly against the surface, as shown in the illustration ; 
underneath this portion of the table, to which the moulding boxes 
are fastened, are laid a pair of rails V, to form a tramway, on which 
are run the trucks or lorries W, on which the moulds as they are 
finished aro taken away. 5 

In working this machine sand is fed into the hopper I, by an 
elevator or other convenient arrangement, and when a sufficient 
quantity of it is introduced, circular motion is communicated to the 
tangential screw M, which gears into and works the worm wheel N, 
and vertical shaft K, carrying the screw blades L, and it is obvious 
that as these screw blades revolve they gradually force out the sand 
from the feeding box or chamber FE. 

The machine is shown as in use for moulding the chairs for 
supporting railway bars, but it is also equally applicable for mould- 
ing other forms. In the case of moulding railway chairs and 
like forms, the patterns 6 are fixed in duplicate sets on to both sides 
of the tilting table S. When it is desired to fill and compress a 
moulding box with sand, the box U is first secured to the top of the 
table 5, by the cramps 'T, in proper position, having the pattern or 
patterns } inside, and the whole is then raised until the top edge of 
the box U, comes in contact with the lower edge or flange of the 
feeding tube or chamber FE, against which it is made to bear evenly, 
and firmly held there while being filled by two “ cutte-s,” inserted 
through the holes ¢, formed for the purpose in the collars O, and the 
columns C. The elevating screw M is then set in motion, and the 
moulding box rammed or compressed full of sand by the action of 
the screw blades L, when the “cutters” are removed from their 
recesses C, and the table with the box on it is then lowered sufli- 
ciently to allow of its being turned over, which brings the pattern 
or patterns fixed to the underside of the table, uppermost, and depo- 
sits the moulding box U upon the top of the truck or lorry W; the 
cramps are now loosened, and a new box placed and secured by 
the cramps T on the top of the table 8, as shown in this posi- 
tion, ready to be raramed in turn, The raising of the table 
with its new box upon it brings it in contact with the under edge 
of the feeding chamber E and at the same time withdraws the lower 
pattern or patterns 6, out of the mould, of the previously rammed 
box U, which was deposited on the truck W, the loose pieces a of 
the patterns being then removed from the mould by hand, the 
mould and truck are ready to be taken away to any convenient part 
of the foundry. ‘The second box, with its patterns on the upper side 
of the table 8, is now fixed in position to be rammed or compressed 
with sand by the screw blades L, when it is lowered, turned over, 
deposited on the truck and the pattern withdrawn, all as before 
described in relation to the first box, and so on in suecession. 





Raiway Prooress 1x Spain. — (From our Correspondent).—It 
appears that in the course of last year 523} additional miles of 
railway were brought into operation in Spain. Between January 
1864, and March, 1868, companies have engaged to construct 87203 
miles, 1f the various engagements entered into are fulfilled the 
spring of 1868 will altogether witness 5951} miles in operation. 

















HAWKSWORTH’S PREPARING COTTON FOR SPINNING. 
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Tuis invention, by W. Hs Hawksworth, of Oldham, relates, first, to , 
that description of apparatus known as the “ Oldham willow,” em- 
ployed to open and prepare fibrous materials for subsequent spinning, 
and consists, first, in the use and adaptation of a perforated or wire 
cage in connection with an exhausting fan, such cage having an end- 
less creeper or another cage beneath it, upon which the fibrous 
material is delivered at intervals from the main or “ willowing 
cylinder” and chamber, and as it passes over such creeper the dust 
and dirt is extracted through the upper cage by means of a fan. 

A second part of the invention consists in forming the hinge of the 
door, through which the fibrous material isglelivered, at a point con- 
siderably above the centre or shaft of the ‘‘ willow cylinder,” by 
which arrangement more space for grating is obtained below. 

Thirdly, the invention corsists in the application of rollers (such 
rollers acting as a “gin” to keep back dirt or seed), whence it is 
carried to an opener, scutgher, or lap machine, to be made intoa roll 
or lap, which application aud combiuation constitutes a fourth part 
of the invention. 

The invention relates, lastly, to the carding engine also used to 
repare fibrous materials for spinning, and consists in making the 
ever in connection with the dofting or stripping comb adjustable, so 

as to lengthen or shorten the movement of the said comb. 

Fig. 1 represents a side elevation of the machine termed a 





‘* willow,” used for opening fibrous materials. Fig.2 is a detached 
view, more clearly illustrating the action of the catches upon the 


Ain Surrace Convensexs.—An experiment in surface condeusa- 
tion, by means of a current of air, has just been made at Hecker’s 
flour mills in this city, which will be of wide interest to the users 
of steam ergines. The deposits of sediment from the Croton 
water have proved to be so great an inconvenience that Mr. Hecker 
determined to make an effort to overcome the difficulty, and natu- 
rally turned his attention to the plan of procuring pure distilled 
water by means of surface condensation. The East River is near 
his mill, and the expense would not be great of obtaining an ample 
supply of salt water as the medium for condensing the fresh water 
to be used in the boilers, but, after a thorough consideration of this 
method, Mr. Hecker decided to make the experiment of condensing 
with a current of air Some frames, each 2} by 7ft., were made of 
strips of wood 2in. square, and covered on both sides with plates of 
sheet iron, weighing 17 oz. to the square foot—No. 24 of the 
English gauge. These frames or boxes are placed on end by the 
side of each other, with a narrow space between for the passage of 
air. The exhaust steam is admitted to the interior of the boxes, 
and a current of air is drawn between them by means of a fan. 
By drawing the air it is expanded, and its temperature is lowered, 
while if it were pushed through the spaces it would be compressed, 
and its temperature would be raised. By drawing the air there is 
also a saving of two-thirds of the power required to maintain th: 
current, as proved by the experiment described on page 148 of our 
current volume. As it is not the design to produce a vacuum, but 
simply to save the water of condensation for repeated use in the 
boiler, minute openings are made in the top of each condensing 


wheel of the bottom feed roller. Fig. 3 represents a side elevation of | box so that the pressure within the box may always be just equal to 


that part of the carding engine to which the doffing or stripping | that of the atmosphere upon the outside. 


comb is applied, and exhibits the improved methods of regulating the | 
“throw,” or vibration of the combs, and also the method of causing | 
it to “strip the fleece” from the dofferat any required place, and 
Fig. 4 is an enlarged view of the link or lever. { 

ein Fiz. 1 a, a, is the framing of the machine carrying the feed 
rollers, beaters, blowers, and delivery rollers, all of which is now 
well known ; bis the perforated or wire cage, which is connected 
with the exhausting fan c, which extracts the dust and dirt from the 
cotton as it is delivered at intervals from the main ér st 
cylinder and chamber d to another cage ¢ or endless creeper, Which | 
supports the material while the said operation proceeds. The mate- 
rial is supplied to the cages through the door f, which ig@6’be hinged, 
as shown, at a point considerably above the centre of the willow 
cylinder, which also effect a great improvement by leaving more 
space for gratings or grids below, which are channelled or grooved, 
as shown in Fig. 5, to render them more readily sharpened or 
pointed. The door / is opened and closed at intervals by means of 
the rod g, which is acted upon by the cam A, which is so arranged as 
to open the door once in every revolution of the shafti; the 
willowing cylinder d is to be recessed between the teeth or formed in 
cavities, as shown, to act as a fan to blow the cotton, so as to assist in 
delivering it from the teeth. The rollers k, &, are applied to act as a 
gin in keeping back dirt and seeds; the cotton is then carried | 
forward to the rollers k!, &!, which hold the fibrous material while it | 
is struck by the porcupine beaters /, /, of an ordinary opening or | 
scutching machine, which may be attached or applied as indicated. | 
Two ratchet wheels and two pawls m, m, are employed at theends of | 
the feeding rollers n, n, and so arranged that the pawls take up the 
teeth alternately, and the teeth of one ratchet beiug set opposite the | 
— of the other, so that a very gradual motivn is obtained, and 
the rollers n, n, are prevented from revolving in the contrary direc- 
tion, which sometimes occurs from irregularities in the cotton. In 
Fig. 3, a is the portion of an ordinary carding engine where the dof- 
fing comb is situated, and to which the improvements are shown | 
applied ; ¢ is the variable link or lever, by which the vibratory 
motion is imparted from the eccentric to the comb, the comb stock, 
or counter shaft s, being made adjustable in the slot in the link ¢, so 
as to be brought nearer to or further from the stud r, so as to adjust 
the comb to the doffer.. The comb may also be adjusted so as to strip | 
the doffer at any necessgry and required part by the use of the stud | 
in the vertical slot u in the connecting link or lever ¢, in which the 
connecting rod pin r is made adjustable by screws and nuts, or other 
equivalents, ) 


On trying the apparatus 
described, it was found that each foot of surface would condense 
one pound of steam per hour ; the air entering at 60 deg. and 
issuing at 90 deg. The experiment was so satisfactory that Mr. 
Hecker is going forward to construct an apparatus of this kind for 
his six engines. About 10,000ft. of condensing surface will be 
required.— Scientific American. 

Tue Wetsu Coat anp Iron Trapes.—The Newport correspon- 
dent of the Colliery Guardian states that the Machen Company have 


| commenced working their new colliery at Bedwas, aud the ueces- 


sary arraugements are being made for sinking a second shaft. ‘The 
branch line from the pit to the railway is also in progress, and when 


| everything is completed the colliery will, without doubt, be oue of 


the finest in the locality. At Cardiff the effect of the several ad- 
vances given to the colliers, and the unreasonable demands which 
they continue to put forward, is beginning to be felt in the steam 
coal trade, and prices are not so firm as was the case a few weeks ago. 
It has been stated in previous reports that the merchants were afraid 
of taking contracts except at unusually high rates, owing to the 
irregularity with which the men worked, and the continual disputes 
as to the rise to be received in wages. The result of this was that many 
large buyers went to the North of England where, it is said, they cau 
get their supply cheaper and far more expeditiously, and now, 4s 
natural consequence, the demand is getting slacker here, aud in 
many instances sellers are not indisposed to take lower prices. 
Owing to the prevalence of favourable winds a large number of 
vessels have left the port during the last teu days, and shippers 
already complain that freights are getting higher. Double screened 
steam is now quoted 11s, to 11s. 6d. free on board. In house coal 
there is a large business doing, and merchants are well off for 
orders. Coke continues in average request, and it maintains Its 
price. ‘he iron trade shows no material change. makers having 
received a good number of orders since the Staffordshire m« etings, 
and the trade is, upon the whole, in a satisfactory state. Messrs. 
Hind and Co, have made a start at Hirwain, part of the vor 
being already in operation, and hundreds of hands will suortly 
receive regular employment. Iron shipbuilding is becomiug 4m 
important branch of trade at this port, and there are no less than 
three iron ships now in course of building at the yard of Messrs. 
Batchelor Brothers, Messrs. Hill and Sons, and Messrs. Scott 
Russell and Co. It is expected that the iron trade will receive con” 
siderable benefit from this activity, and that a large demand will 
arise for ship plates and other descriptions of iron required for ship- 
building purposes. 
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In machinery used for morticing, dovetailing, and cutting wood 
as now generally constructed, the cutting tool is carried by a bar 
having a to-and-fro motion imparted to it; this bar, according to 
this invention, by Gerish and Weston, of 60, Shoe-lane, Fleet-street, 
is arranged to move in guides carried by an upright that projects 


above the table or bed on which the work rests. The bar is con- 
nected to the top of the upright by springs, so that it is constantly 
drawn upwards; the bar can also be depressed by a treadle or by a 
crank ; when steam power is employed, by carrying the bar in this 
way by asingle upright projecting above the table or bed upon 
which the work is supported, the framing of wood-cutting machines 
is much simplified. The dogs or holds that prevent the work being 
lifted off the table are required to be arranged so that they can be 
fixed at any distance above the bed or table to suit different thick- 
nesses of work ; this is done by forming the dogs with long stems 
that pass down through holes in the bed or table; from this hole 
saw cuts or slots are formed to the outer edge of the bed, and a 
serew is passed horizontally through the bed and across the slot, so 
that, by turning the screw, the parts of the bed that are separated by 
the slot can be drawn towards each other, and thus cause the bed to 
nip the stem of the dog or holder. 
framing in such manner that itcan be moved to and from the bar 
that carries the cutting tool, and these movements can be given to 
it by means of a screw ; the position of the work in respect to the 
tool can thus be adjusted so that the tool shall act upon it as desired, 
and when the bed is brought to the required position it can be 
clamped to the framing by a screw. The work is held up by band 
to the stems of the dogs carried by the bed, and after each descent 
of the cutting tool, the work is moved forwards by hand co as to 
allow the tool at its next descent to act on a fresh portion of the 
work ; the machine may, however, be arranged so that the work 
shall be by the machine itself moved the requisite distance after each 
stroke of the tool. The cutting tool is held in a clamp that can be 
raised or lowered on the bar that has the up and down motion im- 
parted to it to suit different breadths of material being operated on. 
The clamp is composed, as has before been proposed, of a circular 
plate, the back of which is connected to the bar, and on the face of 
the plate, and cuncentric with it, is another plate held up to the 
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the time to act on the work may be vertical, or in a line with the 
direction of the up and down movement of the bar that carries it ; 
but if the pin be turned half round, and the catch then caused to 
enter the recess, the tool will be inclined to the direction of the 
movement of the bar ; the tool will then cut at an angle to the face 
of the work, the bar having sufficient play in it to admit of this. A 
recess formed in a pin iv this manner is provided for each of the 
tools held in the tool holder that is at any time required to be set in- 
clined, as above described. A recess is also formed in the circular 
plate to receive a stem that at its end carries a socket for receiving 
drills or boring bits ; the socket is capable of being revolved, and on 
the exterior of the socket is a toothed wheel. When the plate is 
turned into such a position that the tool held in the socket is in a 
position to act on the work, this wheel comes into gear with a 
toothed wheel carried by one of the arms which connects the 
stationary plate with the bar that is moved ; the arm also carries 
gearing which transmits motion to this wheel. ‘Thisis, power 
accomplished by placing on the axis of the wheel a bevel wheel, 
into which another bevel wheel gears, and on the axis of this second 


| bevel wheel is a crank handle, by turning which motion can be 


The bed is supported on the | 


first plate, but capable of turning around its centre. This plate has | 


formed in it recesses to receive the stems of tools, and the tools are 
held in the recesses by set screws; by turning the plate on its 
centre different tools can be brought into the proper position 
for acting on the work, and can be retained there by a catch on 
8 movable plate entering recesses in the piate that is connected to 
the bar. 

According to the invention therecessesinto which the catch enters 
are formed in the face or ends of pins that pass through the plate 
that is connected to the bar, and on the back of each of the pins a 
knob or handle is formed, so that they can be turned oun their axes. 
The recesses are made eccentrically in the ends of the pins, and the 
pins are so situated in the plate that when the pin is turned in one 
position, and the catch has entered the recess, the tool that is for 


given to the socket, for holding the drills or boring bits, 

In constructing tools to be used for morticing, they are to be 
made chisel shaped, and on each side of the chisel, and projecting 
from the back, are narrow ribs, as has before been proposed ; but 
according to the invention the ribs are made on each side of the 
chisel to project a short distance beyond the edge of the chisel, and 
the ends of the ribs themselves are formed into chisel cutters, the 
cutting edges of which are parallel with te cutting edge of the 
chisel itself. By forming the tools in this way, the portions of wood 
that are cut by the ribs at the sides of the chisel will not become 
jammed between the ribs, as is the case with the cutters hitherto 
used ; the cutter in this case will only draw out with itin its return 
stroke the portion of wood that is cut by the central portion of the 
chisel, and which is received between the two ribs. 

Fig. 1 is a front view, and Fig. 2 a side viewof apparatus constructed 
according to the invention; Figs. 3, 4, and 5 show some of set ee to 
alarger scale. a is abarhavingan up and down motion imparted toit by 
being connected at its lower end by the link bto the treadle c, whilst 
at its upper end it is acted upon by the springs d ; this bar a carries 
a clamp e, in which are held the cutting tools s: The clamp e is capa- 
ble of adjustment upon the bar a, as shown, to suit different breadths 
of material operated on. The clamp is composed of a circular plate 
e!, the back of which is connected to the bar a on the face of the 
plate e!, and concentric with it isa plate e?, which is held up to the 


~~ e' by the nut ¢%, but is capable of turning around the centre et. 


n the plate e? are formed two recesses to receive the stems of the 
cutting tools f, which are held therein, as shown by the set screws 


|e, By turning the plate ¢? on its centre, either of the tools /may be 


brought into position for acting on the work as desired, and there 


| held by a spring catch or stop e® entering a recess e* in either of the 


studs or pins e*. It will be seen by reference to Fig.5 (which is a 
front view of the plate e') that the holes or recesses ¢’ are not in the 
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centre of the studs or pins e*, but are eccentric thereto in such man- 
ner that when by means of one of the handles e* the stud or pin is 
turned in one position, and the spring top e* has entered it, the 
cutting tool f for the time ‘being in operation, is held in a vertical 
position, or in a line with the direction of the up-and-down move- 
ment of the bar a that carries it, but if either of the pins or studs e* 
be turned into the position shown by the dotted lines in Fig. 5, and 
the spring top e® then caused to enter the recess ¢’, the cutting tool 
for the time being in operation will be inclined to the direction of 
the bara, and will then cut'at an angle to the face of the work, when 
that description of morticing termed “ wedging ” will be produced. 

The barais controlled in its motion by passing through guides a', 
carried by a single standard a*, and the carrying the guides in which 
the bar a works wy a single standard forms a part of the invention, 
as by this means the framing of wood-cutting machines is simplified. 
The bar a has sufficient play in the lower guide to allow of the tool 
/ working at an angle, as before described, but when the machine is 
being used for straight work this play can be limited by a screw stop, 
asshown. The dogs or holders g, which prevent the work being 
lifted off the bed or table A, are required to be capable of adjustment 
to suit different thicknesses of work, and for this purpose are, accord- 
ing to the invention, provided with long stems g', passing down 
through holes formed in the bed or table’ ; from these holes saw cuts 
or slots A', shown by dotted lines in Fig. 2, are formed to the outer 
edge of the bed, and screws h? are passed through the bed and across 
the slots, so that by turning the screws the parts of the bed or table 
separated by the slots or saw cuts A! will be drawn towards each 
other, and thus caused to nip and securely hold the stems of the dogs 
or holders at any required height. The bed or table A is supported 
upon the framing of the machine in such manner that it can be 
moved to and from the bar a by means of the screw h', which is 
prevented moving in the direction of its length as shown. The bed 
or table / is firmly secured in the position desired by causing the fly 
nut A to hold the clamp A‘ firmly against the framing. 

When working the machine the work is held up to the stems of 
the dogs by hand, and after each descent of the cutting tool the 
work is by hand moved forwards, so as to allow the tool in its next 
descent to act upon afresh portion of the work. The machine may, 
however, be arranged so as to move the work the requisite 
distance after each stroke of the cutting tool. In the plate e? of the 
tool holder, or clamp e, @ recess ¢ is formed in addition to the recesses 
for receiving the stems of the cutting tools /; the recess i is for 
receiving a stem J which, at its end, carries a socket j', into which 
drills or boring bits may be fixed. On the exterior of this socket j! 
is a toothed wheel j*, which, according to the invention, when the 
plate e* is turned in such a position that the tool carried by the 
socket j' is in a position for acting on the work, comes into gear 
with a wheel 75, carried by one of the arms e'*, connecting the plate 
e! with the bar a. The wheel j%, in the arrangement shown, has 
motion given to it by a bevelled wheel j* on its axis gearing 
with a bevelled wheel j°, upon the axis of which is a crank handle, 
by turning which motion is given to the socket for holding the drills 
or boring bits. 

Figs. 6 and 7 show two views of a morticing tool f, constructed 
according to the invention ; it will beseen there are ribs /' projecting 
from the back of the chisel and a short distance beyond its edge, 
and the ends /? of these ribs are formed into chisel cutters parallel 
with the cutting edge /* of the chisel f, as shown. By forming tools 
in this way, the portion of wood cut by the ribs f' will not become 
jammed between tlie ribs, as is the case with the cutters hitherto 
used; the cutter in this case will only draw out with it that portion 
of wood which is cut by the edge /* and received between the ribs /'. 
When it is desired to employ the apparatus for dovetailing, a tool 
such as is shown at Fig. 8 is employed, the sides of the dovetailing 
are cut by saws, as is usual, and the wood is placed in position for 
the cutting tool to act thereon, and complete the dovetailing. 








TUCKER’S PROPELLING AND STEERING 
VESSELS. 

Tue first portion of this invention, by W. H. Tucker, of 6, 
Southampton-street, Strand, consists of means for establishing 
an effective steering control over vessels by means of their pro- 
pellers, to which end a propeller is mounted on a shaft which 
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possesses, in addition to its rotation on its longitudinal axi-, 
horizontal movement around a vertical line of axis of such a kind 


that the propeller may be made to revolve‘at any required angle to 
the vuenetle length, and thus to direct its course with rapidity and 
precision, Propellers having a horizontal movement around « 
vertical centre have been before proposed for the same object, but 
the plans hitherto designed for giving them the desired movement 
have not been found satisfactory, and the present improvements are 
introduced for the purpose of effecting it in a manner which shall 
be practically useful. At the rear of the stern post (in a vesrel con- 
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structed with one) is placed a v« t hollow cylinder which has a 
pivot or axis at its lower end, w ag in a bearing in a bracket 
attached to the stern post, and is also secured to the stern post 
higher up by casings or bands in such @ way as to admit of its free 
rotation on its axis. Through or across this cylinder, and working 
in bearings in it is placed a short horizontal cranked shaft, to the 
outer end of which the propeller is fixed, the cranked portion of the 
shaft being inside the cylinder. One or more vertical crauk rods 
having their lower ends connected with the cranked shaft inside the 
cylinder, are pivoted or jointed at their other ends to collar frames 
(that is, swivel joints) attached to (so that they can be turned freely 
one upon or within the other) vertical rods or tubes, which may 
slide through a hole in a top or cap to the cylinder, or in other 
suitable guides beyond the cylinder, These sliding rods or tubes 
are made of the required form to enable cranks or eccentrics at the 
end of the driving shaft from the engines, by means of crank, con- 
necting rods, or otherwise, to drive them up and down, when, 
through the connection existing between the various parts, the 
propeller shaft is caused to revolve on its longitudinal axis, while 
from the collar frames being free to turn round upon or within the 
sliding rods or tubes, or the sliding rods or tubes being free to turn 
round upon or within the collar frames, the cylinder may by any 
suitable means be carried round so as to convey the propeller to any 
required angle with the vessel’s length without interference with its 
rotation on its longitudinal axis. 

In another mode, which produces the same effect, a hollow cylinder 
is connected with the stern post as before described, but it has a 
projection or foot at its lower exd, through the length of which foot, 
and working in bearings in it, is placed a straight shaft having a 
pulley or drum attached to it, to the outer end of which shaft the 
propeller is fixed, the drum mentioned being inside the cylinder. 
Across the foot transversely and usually over the propeller shaft at 
a right angle to it, is a second or cross shaft, also carrying a pulley, 
while a vertical shaft, receiving its motion from the engines by 
gearing or otherwise, and carrying a pulley near its lower end, 
passes through what may be termed the 'eg of the cylinder ; finally 
a strap or chain or other suitable belt from this pulley passes over 
that on the cross shaft to the pulley on the propeller shaft ; by which 
arrangements it will found that the propeller will be kept in motion, 
and if the cylinder be turned round the propeller shaft may be con- 
veyed to any desired angle with the vessel’s length without hin- 
drance to its rotation on its longitudinal axis. 

In order to place this horizontal movement of a propeller around 
a vertical centre under the ccntrol of the helmsman, there is fixed 
to the upper part of the vertical cylinders mentioned, a toothed 
wheel which is acted on by a pinion at the bottom end of a vertical 
shaft, reaching, if wished, to the vessel’s deck, where by means of 
a second pinion attached to the vertical shaft, and an endless screw 
on the axis of the steering wheel, the propeller’s movement can be 
directed. Or the effect may be produced by somewhat similar 
arrangements to those ordinarily in use for moving a ship's rudder, 
or by any other suitable means. 

The second portion of the invention consists of arrangements for 
transfering or diffusing the friction caused by tie thrust of sub- 
merged propellers, which is effected by enlarging or attaching a 
subsidiary picce tc the end of the pivot or trunnion which projects 
from the rcar of the boss in some propellers, and by so shaping the 
trunnion and tle bear: gs in which it works, that the whole, or a 
portion of the propelle thrust shall be taken by such bearings. Or 
the foregoing arrangem nt may be modified by causing (in the case 
of propellers having sha ts which are changeable in direction) the 
thrust to be taken at « oint between the propeller and the joints 
or other contrivances w: h render the said shafts changeable in 
direction, the shafts and the bearings in which they work at the 
point indicated, being suitably formed to sustain the propeller’s 
thrust. 

The third portion of the invention consists of arrangements for 
reversing the action of submerged or other propellers without 
reversing the engines which impel them, by which means the head- 
way of a vessel may be arrested or her course reversed with much 
moe promptitude than hitherto. This purpose is effected by so 
arranging the shafts or other mechanism by which motion is con- 
veyed to the propeller, that two portions of such mechanism shall 
revolve in opposite directions to each other, to either of which parts 
a belt or chain from the driving shaft of the engine can be shifted 
as devired with the result of reversing the propeller’s rotation while 
the engine is driven continuously in one direction. Or the like 
effect is produced by the use of two straps (one flat or straight, and 
the other twisted or crossed) on the driving shaft, so arranged that 
either of the two, as desired, can be made to convey motion to the 
propeller, the straight strapor belt to carry it in ove direction, and the 
crossed strap to carry it in the other direction, without the engines 
being reversed for the purpose. 

The fourth portion of the invention consists of new descriptions 
of rudders applicable to all kinds of boats or vessels, and which can 
be used simultaneously with a steering propeller, or otherwise as 
desired. The ordinary pintled rudder being difficult of control in a 
heavy sea, itis advisable to provide one which, whatever be the 
force of the waves, shall be under command ; it is also desirable that 
a vessel should be more rapidly steered than has hitherto been 
possible by a rudder. 

In order to effect these purposes, a rudder is employed which, 
while in action, protudes ata suitabie angle from the side of a ship, 
across which it runs in slides or guides, in place of turning on 
external axes at the stern, as has hitherto been the case, by which 
arrangement the rudder is caused to glide into and from the water 
edgewise, thereby encountering a minimum of resistance to its 
movements trom the water, while producing from the unyielding 
surface it p esents to the water before it, a maximum of steering 
effect upon the vessel. One oir more such rudders may be used cn 
each side of a vessel, and at ether or both ends of it or one only may 
be used if desired, so arranged as to protrude on either side as 
required. Fig. 6 represents such a rudder as the last mentioned. 
Or one or more rudders are mounted on horizontal shafts, so that 
they shall project laterally from a vessel, and move into and from 
the water edgewise ; either of the before-named rudders may by any 
suitable means be actuated either from the vessel’s deck or otherwise 
as desired. . 

ig. 1 is a sectional elevation representing a manner in which the 
first portion of the invention is applied to a vessel constructed with 
double keels or keelsons, and without a sternpost. A, A, being the 
movable vertical cylinder, the pivot of which works in a plate C, 
supported on brackets inside a fixed cylindrical casing B, B, which 
caring is belted down to a strong base plate N, the said base 
plate being, firmly secured to the keelsons, and to the frame of the 
ship ; D, D is the horizontal cranked shaft, to the outer end of which 
the propeller F is fixed. This shaft, which works in bearings in 
the movable cylinder A, A, carries, in addition to the crank shown, 
two eccentrics H, H, to which the lower ends of connecting rods I, 1, 
are attached, the lower end of a connecting rod G being attached to 
the crank. The upper end of this rod G is pivoted or jointed to a 
collar frame or swivel joint J, which is free to move round in a bear- 
ing or socket in the vertical hollow rod or tube K, the connecting 
rods I, I, having their upper ends jointed or pivoted to the hollow 
rod L, which is free to move round in the collar frame or swivel 
joint M, M; P, P, are connecting rods, attached at their upper ends 
to eccentrics Q, Q, on the driving shaft R, R, their lower ends being 
pivoted to trunnions on the pn Ne frame or swivel joint M, M, by 
which means the vertical sliding tube L (which is connected by jaws 
to the collar frame M, M) is carried up and down as the driving 
shaft revolves, the sliding tube K being at the same time carried by 
the connecting rod O, by which arrangement it will be seen that, as 
the shaft R, R, revolves, the crank on it, and its eccentrics Q, Q, 
(which are so disposed as to be most effective when the crank is at 
its dead points) will, by means of their respective connecting rods 

O, P, P, convey the power from the engines to the vertical sliding 
tubes L and K, and through them and the connecting rods G, I, 1, 
to the crank and eccentrics on the propeller shaft D, + while from 
the collar frame J being free to turn round in the vertical tube K, 


and the tube L being free to turn in the collar frame M, M, the 
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cylinder A, .A, the propeller F, and its shaft D, D, together with 
the collar frame J, the tube L, and the connecting rods I, I, and G 
(which parts are all shown shaded in Fig. 2), may be carried round 
a vertical line or centre, so as to enable the propeller to be shifted to 
any desired angle with the vessel’s length, without hindrance to its 
continued rotation on its longitudinal axis; 8S, 8, are bearings for 
the driving shaft R, R; T, T, is a vertical shaft carrying a wheel or 
pinion at its lower end, the teeth of which engage in a wheel 
attached to or forming the upper circumference of the cylinder 
A, A; U, a wheel at the upper end of the shaft T, T, is acted on by 
an.endless screw V, on the shaft of which a drum W is fixed, a chain 
from which communicates with another drum X on the axis of the 
steering wheel Y, by which arrangement the cylinder A, A, carry- 
ing with it the propeller F, is turned round on its axis in the bear- 
ing plate C by any movement of the steering wheel Y; Z is a strong 
late surrounding the top of the cylindrical casing B, B, and 
astened firmly to the framing of the ship. It should be uader- 
stood that the whole of the machinery shown is surrounded by the 
water-tight case or framing of the ship, and is so arranged as to be 
at all times accessible by the engineers. Fig. 2 is a sectional eleva- 
tion on a larger scale, showing the arrangement of the vertical 
tubes, the collar frames, and the connecting rods depicted in Fig. 1. 
Fig. 3 is an elevation, showing the tube K inside the outer tube L, 
which serves as a guide to keep it in a vertical line, the tube L itself 
being kept in position by guides; M is the collar frame, within 
which the tube L turns when the cylinder A, A, Fig. 1, is set in 
motion. 

Fig. 4 is a plan view, showing a manner of applying the rudder, 
of which Fig. 6 is an elevation, to a ship; and Fig. 5 is a vertical 
ag showing the casing or guides in which the said rudder 
works, 

A is an arm to which the blade of the rudder B, B, is attached ; P 
is a vertical shaft, to which the arm A is fixed, which shaft, by 
suitable means, is set in motion by a steering wheel of the ordinary 
description. D, D, is a horizontal casing, in which the arm A 
moves, E, 1, being a vertical portion of the same casing, forming 
guides in which the rudder blade B, B, moves or glides. Fis a 
sbort arm attached to the rudder, and carrying a friction roller, 
which supports a part of the rudder’s weight, and enables it to slide 
freely in the guides E, E. 





PARLIAMENTARY FEES AND DEPOSITS. 

Wuarever be the quality of the justice which Parliament dis- 
penses to the suitors who appear at its bar in connection with 
private bills, it must be owned that itis a costly luxury. Of late 
years we have seen the revival of an old practice, and the appearance 
of the state, in various capacities, as a trader with an eye to a 
profit. It has entered into competition with carriers and bankers, 
and it is about to become a rival to the insurance offices. Parlia- 
ment, too, does « little stroke of business on its own account. It 
not only pays its expenses, but makes a profit out of the private 
bill business. The House of Lords keep its own counsel on this 
subject, and is extremely uncommunicative as to its financial affairs. 
It simply informs the Commons, who hold the purse strings, the 


pay its expenses, but will uot condescend to specify the amount 
either of fees or expenses. We know, however, exactly how the 
balance-sheet of the lower house stands in this respect. The cost of 
the establishment, including the Speaker, Chairman of Ways and 
Means, the Sergeaut-at-Arms, clerks, messengers, and all the 
numerous and well-paid staff, is about £58,000 odd annually. This is 
paid not out of the Consolidated Fund, but out of the private bill fees 
and consequently falls mainly on the railway companies of the 
country. 

In 1861 the sum thus levied was £76,833, and in 1862 it was 
£68,369. Of the latter sum, £54,473 was received from the pro- 
moters, and £13,896 from the oppoueuts of private bills. Last year 
it was rather less, but still there was a surplus. The amount was 
£66,614, of which £56,887 was contributed by the promoters. The 
House demanded from the latter £1,910 before it would permit them to 
comply with the conditions as to deposits, and £3,200 before it would 
listen to the petitions for leave to bring in bills, These preliminaries 
over, the Speaker could not hear the motions for the first reading 
of the measures until fees to the amount of £11,505 were paid. 
The price of the second readings were £11,010, and the Committees 
claimed £9,600 for the trouble of reporting to the House the 
decisions arrived at. Another douceur of £8,070 was required 
before such bills as had survived thus far could be read a third time 
and honoured with the Speaker’s muttered question—“ That this bill 
do pass: say aye, say no: Ayes ’ve it.” In addition there were 
miscellaneous charges to the amount of £11,592. ‘lo this large fee 
fund we find that the promoters of the Beckenham, Lewes, and 
Brighton Railway contributed £1,325; the London and Brighton 
Railway Company £1,417 on four bills, the London, Chatham, and 
Dover £4888 on two; the London and North Western £757 on three; 
the Caledonian £654 on four; the Great Eastern £723 on five; the 
Great Northern £1,502 on four; and the North british £712 0n two, 
Most of these companies had also to pay coxsiderable sums as the 
opponents of other bills. During the present session, as we learn 
from a recent official return, the amount of fees which, according to 
the scale in force, previous to the resolution of February last, would 
be payable on the 504 petitions for bills, assuming that each petition 
developed in due course into a bill, and that each bill triumphed in 
a third reading, would be no less than £115,035, or about double the 
entire expenses of the House of Commons. ‘l'o that estimate must 
be added the fees charged to opponents, which would probably 
bring the total receipts up to somewhere about £150,000, Taking 
the average of the eleven years up to 1862 inclusive, we find that 
the yield of the Fee Fund has been about £55,000 a year: or within 
£3,000 of the entire expenses of the House of Commons. 

‘The maintenance of the ordinary judicial tribunals of the country 
falls on the Consolidated Fund: and the fees which suitors have to 
pay, form, comparatively, but a very small contribution. Yet, in 
the ordinary run of Common Law and Chancery cases, individual 
interests are more exclusively concerned than in those questions 
which are submitted to Parliament in the form of private bills. ‘To 
the public at large it is of little consequence whether A owes B a 
certain sum, or whether C gave D a faithful warranty of a horse. 
In such matters, however, as the supply of gas or water to a dark or 
dirty community, or the construction of docks, railways, or other 
extensive works, the public is very deeply and directly interested : 
and in fact, the inquiry before Parliament is, in theory at any rate, 
conducted mainly on its behalf. Hence one would naturally 
suppose that if any distinction were drawn, it would be that the 
parties should bear all the expenses of the trial in cases where their 
own general interests only were invelved: and that the public 
should pay its share of the costs in such cases as are decided by the 
Parliamentary committees. In any case it cannot be said that 
Parliament should exact from those concerned in private bills an 
amount equal to the whole cost of the establishment, far less that it 
should make a profit out of them. It should be content with 
claiming only as much as would defray the expenses covered by the 
private business. There issome dispute as to how much that would 
be. One witness before the Committee of last year estimated it at 
£18,000 in the House of Commons, but Mr. Milner Gibson maintains 
that it is not much less than half of the total sum voted for the 
expenses of the House. It is clear that in any calculation the salaries 
of the Speaker, Sergeant-at-Arms, and clerks at the table should be 
deducted, as they must be paid independently of private bill legis- 
lation, At the most, therefore, the private business cannot cost 
more than some £23,000. In the beginning of the present session, 
the President of the Board of Trade induced the House to pass reso- 
lutions reducing the scale of fees. ‘This charge the right hon. 
gentleman calculated would give relief on the private bills of last 
year, to the amount of £4,000 to the opponents, and £17,000 to the 
promoters. Mr. Hodgson’s proposal to abolish the ad valorem 





merease and establish an uniform fee would, on the bills of this 
session, yield £35,280, which would be more than ample to meet all 





amount required to be voted for the probable deficiency of its fees to / 
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legitimate expenses incurred on account of that class of business, 
The ad valorem — is in favour just now with the President 
of the Board of Trade as well as with the Chancellor of the 
Exchequer; but there is a good deal to be said against it in the 
present case. The amount of capital involved ina bill is by uo 
means a reliable criterion of the time and trouble which its consider- 
ation is likely to require. It sometimes happens that a project for a 
little line a few miles long, being opposed by a company whose 
country is invaded, or by a band of land-owners eager to Keep the 
railway from their fields, gives rise to as fierce a contest as a scheme 
of much greater magnitude. There are more just and trustworthy 
means of estimating the trouble which a private bill gives than the 
mere amount of capital involved; and it is to be hoped that the 
House will, after the experience of the present session, consent to a 
further reduction in its scale of fees. 

The question of the deposits on private bills has been vigorous! 
taken up by Mr. Scourfield, who has prevailed on the House of 
Commons to grant a select committee to inquire into the subject. 
If there’ are to be standiaog orders, it is desirable that they should be 
enforced, or otherwise their open and systematic evasion must tend 
to bring Parliament more or less into ridicule and contempt. There 
can be no doubt that the regulations as to deposits on private bills 
are very frequently evaded, and the question comes to be whether 
they should be continued and an attempt made to enforce them 
universally, or whether it would not be better to give them up as 
impossible to be carried out. The latter course would appear to be 
the more expedient, for it is hopeless to try to regulate the financial 
operations of a company by a rigid rule, regardless of its fluctuating 
pecuniary necessities and the state of the money market. Parliament 
may forbid a company to give more than 5 per cent. on preferential 
shares; but if the current rate is 6, then the company must pari 
with its stock at a proportionate discount, and this comes to mucli 
the same thing, only perbaps rather worse for the company. Some 
time ago Mr. Scourtield brought under the notice of the House the 
case of the West Hartlepool Company, which, having Parliamentary 
powers to raise £2,000,0U0 of capital and to borrow £750,000, did 
just the reverse, borrowing nearly two millions and a-half, and 
issuing shares to the amount of only £750,000. Now, however, that 
the securities issued by compavies, ultra vies, have been held 
binding, the Parliamentary regulations under which they are placed 
are to a great extent rendered nugatory. Lloyd's Bonds offer an 
easy escape from the restraints of clauses or standing orders. Mr. 
Scourtield now complains of the Sheffield, Chesterfield, and Stafford- 
shire Company for having abandoned the real control of their bill to 
the parties whohad advanced money for the deposit. It was agreed 
by the promoters that if they did not pay the money before the bill 
reached a third reading in the House of Lords (it having been 
introduced in the Commons) they would withdraw it and enable 
the persons who furnished the loan to obtain its repayment. But, 
ere again, there are no effectual means of preventing a company in 
sore need of funds from making a bargain with a capitalist for an 
advance on terms which places them very much under his control. 
It is no secret that it has become a regular business to advance 
money for deposits in accordance with the Parliameutary standing 
orders, and, although it is very desirable, of course, that no body of 
persons should be allowed to obtain Parliamentary privileges 
without being financially in a sound condition, it is not easy to see 
how the evasion of the present regulations can be stopped. How- 
ever, we shail look with interest to the report of the Select Com- 
mittee.— Jtaway News. 


CIVIL ENGINEERING IN INDIA. 
Tue Builder prints the following severe letter from an 
Indian correspondent :— 


Having seen in your valuable periodical some complaints respect- 
ing the treatment the English civil engineers have met with from the 


| Indian Government, I deem it my duty, both for the interest of 


truth and the beuefit of the profession generally, to lay before the 
public, through you, a few leading facts of some importance con- 
nected with the subject. 

I am the more encouraged to do this from the circumstance of our 
Indian possessions presenting an immense field for the exercise of 
engineering talent, and the Home Government of India continually 
advertising for young men to come out to India to fill certain 
appointments in the Department of Public Works ; and | cousider 
the treatment those have met with with who have been deluded from 
their homes by false and deceitful promises deserves to meet with a 
world-wide circulation. 

In the year 1855 some seven or eight English civil engineers were 
sent out by the Court of Directors of the late East-Iudia Company, 
and about the same number of subordinates to the Madras presi- 
dency. ‘lhe former were to receive £600 and the latter £30 per 
annum; some of these were young men, but others were persous of 
considerable practical experience, and all of them possessed a good 
English education aud excellent testimonials. ‘They were under a 
legal covenant to serve the East-irdia Company for twenty years, 
after which they were to retire with a certain pension. ‘Ibis cove- 
nant entitled them to certain privileges, and they were, moreover, 
told that they were to serve a company remarkable for its liberality 
and generosity to all deserving servants. 

For some time after their arrival there did appear a disposition ou 
the part of the Madras Government to treat them with liberality ; 
they were allowed a good establishment of clerks, draughtsmen, c., 
and a sum of 6s. per day was granted to each of the engineers, and 
half that amount to their assistants, to pay for a conveyance to and 
from their place of business; and this sum, they were told, was ii 
accordance with their covenant with the Home Government. Afte: 
some little time a change seemed tocome over the Madras Govern- 
ment, the cause of which it was not very easy to explain. In the 
first place, they were all placed in the rank of uucovenanted ser- 
vants, directly contrary to their own covenants; and persons of the 
most inferior rank in the uncovenauted service were suddenly, ant 
much to their own amazement, raised to the same rank, and re- 
warded with the same salary. The next step was to reduce all their 
pay to one-balf what was agreed; but this was so glaringly illegal 
that it was ultimately abandoned. Next, their establisument vl 
clerks, &c., was reduced until they had nearly all the inferior office 
work to do themselves. Then their travelling allowance of six 
shillings per day was taken away, and they were told that when their 
journeys out and in did not exceed five miles in each direction, they 
must pay for it themselves, although five miles in India is fully 
equal to twenty miles in England, the heat being so excessive. ant 
the so called roads so miserably bad. Then they were informed 
that unless they learnt the native languages no promouon 
would be allowed to them; and yet there are about seven oF 
eight different languages in the Madras Presidency ; aud 
the head officers of the Department of Public Works have, 
in many instances, been twenty years or more in the service, 
and never learnt even one language properly. Besides all this, not 
one of the English civil engineers has, up to the present time, beeu 
made district engineer, or even allowed to superintend a single work 
on his own responsibility, but compelled to abandon his Kuropean 
experience, and do his work in the same disgraceful manuer that 1! 
is done in by the military officers who are placed over him, and 
whose total ignorance of practical science in many instances exceeds 
all belief. The Home Government engaged to supply them with 
everything for the proper performance of their duty, and yet they 
have been left sometimes even for years with no proper instruments, 
no office of any kind, no office furniture, aud hardly any kind 
of stationery except a few miserable articles of the must obsolete 
character. ‘Often their surveying instruments are of so wretched a 
description as to be more fit for a marine-store dealer's shop than an 
engineer's office. They are often removed to distant stations for no 
assignable reason, and allowed only one shilling per mile for 
travelling, while their actual expenses are frequently three Umes 
this amount. I know of one gentleman who has been removed six 
times in eight years, and he told me that one of his journeys 





extended to nearly 800 miles: he was compelled to start without 4 
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single rupee in his pocket, and do the best he could; and he re- 
ceived his travelling expenses three months after his journey was 
completed. + ‘ 

Latterly, every attempt has been made to degrade their profes- 
sional character by refusing them all opportunities of displaying 
their abilities; hardly one of them has ever been permitted to 
begin and complete a single engineering job on his own account. 
Their time is mostly frittered away in patching up broken bridges, 
mending tank-banks, and filling in useless office forms. Often 
they are employed for days in paying native labourers with their 
own hands, as the Government pay the clerks and writers so 
wretchedly that their honesty can never be depended upon—the 
head writer of an establishmevt seldom getting more than two 
shillings per day. If they fall sick in the execution of their duty 
one-half their pay is deducted; if they have families, no medical 
attendance is allowed to their families without payment of a most 
exc rbitant description. I knew one gentleman who was suddenly 
called upon to pay £20 for medical attendance to his family of a 
most trivial character, and £15 or more is often charged for an 
accouchement. Sometimes they have to live at a station sixty or 
seventy miles distant from all European society, and lodge in the 
most wretched and unhealthy hovels. The actual cost of living is, 
at least, double what it is in England, so that it is extremely diffi- 
cult to save money. -I know it may be alleged that some of these 
inconveniences are inseparable from their duties, and that military 
engineers are equally exposed; but, even when this is the case, the 
latter are far more liberally paid, and constantly promoted over 
the civil engineers’ heads, without the slightest reason, except 
favouritism. 

The following facts will show the difference between the pay of 
civil and military engineers, &c., in the Madras Presidency :— 
Military Officers of the Engineer Corps in the Department of Public 

orks, Madras Presidency :— 
Per annum. 
Lieutenant-Colonel of thirty years’ standing, with no 
European experience, from £2,000 to .. .. .. £3,000 0 0 
Captain of twelve years’ standing, with no European 
@XPeTICNCe .. oe oe oe co oe . os 08 of 
Lieutenant of six years’ standing, with no European 
experience... .. on 640 0 O 


1,320 0 0 
Infantry Officers :— 
Major of twenty years’ standing, no European experi- 


CGR ik, coe Ae “cen ee es OS es a 250 0 0 
Captain of twelve years’ standing, no European ex- 

perience so 26 @6 we 68. 0c €0 we ¢¢ 808 0 0 
Lieutenant of six years’ standing, no European ex- 

perience .. . 630 0 0 


(Besides travelling allowance according to rank.) 
Covenanted civil engineers of eight years’ standing, 
besides European experience, varying from six to 
Cwelliy FORE cc we 00 te oo oe <n. tie 600 0 0 
(Besides travelling allowance, same as the above.) 
Uncovenanted Members of the Department of Public Works ; 


Corporal of Sappers and Miners, of above twelve years’ 
standing, with no European experience .. .. . 
Assistant-engineer of about six years’ standing, with 

no European experience... .. .«. . 


500 0 0 


ee ce 600 0 0 


Besides this, it must be borne in mind that during the past eight 
years nearly all the young lieutenants of engineers have been pro- 
moted to be captains, and many of the captains raised to lieutevant- 
colonels, while during the same period the covenanted civil engineers 
have received no promotion except a trifling deputation allowance, 
and this only temporary and in a few cases. 

There are still nearly fifty captains and lieutenants of engineers 
to provide for, so that the English covenanted civil engineers stand 
but a very poor chance of promotion. 

Let us now inquire what grounds the military gentlemen have for 
this preferential preferment. According to the constitution of the 
late East India Company each director was entitled to a certain 
amount of patronage, so that all the military officers were appointed 
by individual directors, as a matter of favour, and very often as an 
act of charity towards their needy friends or relatives. The educa- 
tion of the young cadets was paid for entirely out of the public 
funds; and not only was their passage out to India defrayed by the 
State, but they were allowed to count the last year of their training 
at Addiscombe or Chatham as part of their period of service, to 
entitle them to pension. How their time was generally employed 
there is well known to every one in their neighbourhood. They 
likewise participate in the benefits of the milftary fund, retiring 
regulations, and furlough, &c. 

I'he whole of the covenanted civil engineers were appointed by 
the court of directors, unsolicited on their part, most, if not all, of 
them being at that time employed in Europe. Their education 
had been paid for by themselves or their families, without any 
expense to the State; their passage out was paid by the Hast India 
Company. Here they are excluded from the benefits of the military 
fund, entitled to no furlough and no retiring benefits, while, after 
twenty years’ service, their pension is only one-third of their aver- 
age salary. 

As to the value of the professional services of the two classes, 
the bad manner in which all the works of the military engineers are 
performed is so well known, that it is sheer waste of time to 
attempt to prove what has been already proved over and over 
again, and fully testified by all the higher authorities for upwards 
oi sixty years. These mock engineers have had the sole control 
of the public works of the Madias presidency. They have spent 
about forty millions sterling, and left the country without roads, 
bridges, canals, or any available meaus of communication; not one 
siugle man of acknowledged talent has appeared among them ; 
hardly one single building deserving of the name. By ignorance, 
incompetence, extravagance, and shameful waste of the public 
money, with a fixed determination to oppose every species of im- 
provement, and crush every attempt to put matters upon a right 
footing, they have made the name of a civil engineer a bye-word of 
reproach, and the Department of Public Works a name of scorn and 
derision to the whole public press of India. 

How the Madras Government—composed of gentlemen of honour 
and respectability—could behave in the manner they have done to 
the civil engineers sent out from England, must always be a matter 
of astonisument and regret; or how the Home Government could 
tolerate such proceedings is equally inexplicable; but it is most 
earnestly to be hoped that no more English civil engineers will be 
80 weak as to be deluded from their homes by such false and spe- 
cious pretences ; if they do, they richly deserve the treatment they 
will get. Let them remain at home, or try the new colonies, rest- 
ing assured that £100 per annum in their own country is very far 
better than £600 in India, with all the indignity and the ill- 
treatment they will be certain to meet with there from a clique who 
know nothing except what they learn from more ignorant 
native overseers, and hate really clever practical engineers, be- 
cause they refuse to conform to their ways of wasting the public 
money. 





Tue Surreoaks Contiery.—A prospectus bas been issued of the 
Shireoaks Colliery Company,with a capital of £130,000, in shares of 
£20, for the purpose of working the Shireoaks Colliery, near 
Worksop, in Nottinghamshire. 

Warer Borep in Paper Vessets. —M. Terreil has laid before 
the Chemical Society of Paris facts proving that the paper on which 
a layer of water is placed may be heated to the highest temperature 
without being changed. The paper employed by M. Terreil was 
ordinary writing-paper. He states, in conclusion, that the non- 
conductibility of the paper for heat, and the constant evaporation of 
the liquid through the pores of the paper, prevent the combustion 
of the paper during the ebullition of the water when heated in 
vessels of paper. It is a curious fact that an iron kettle of boiling 


water may be taken off the fire and held on the hand without 
inconvenience from the heat.— Builder.—[ Mr. Charles Wye Williams 
had long ago called attention to all these facts.—Eb. E.] 











THE BRADFIELD RESERVOIR, 


A CORRESPONDENT of the Building News—Mr. William 
Lea, of Birmingham—has addressed the following commu- 
nication to that journal :— 

Asa particular case of a general problem, the relation between the 
pressure from the water, density of the core, and depth of fracture of 
the core, may, from the construction of the embankments, be deter- 
mined as follows: — 

Let the annexed figure represent a cross section through the clay 
core and embankments— 

fn AE 


Z-f 
| 


we Xe 
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ABDC, the clay core; 

A MRC, the embankment next the water; 

BN 8 D, the outside embankment. 

If the inner embankment, A M RC, be impervious to water, the 
strength to resist horizontally the force of the water will be the 
weight of the core, plus the weight of the embankments. 

Let C P, D Q, be the slo upon which AM PC, BNQD, 
would slide, if the core, A B D C, were removed; G, G', being the 
centres of gravity of the sliding embaukments, the arrows repre- 
senting the direction of the pressures down the inclined planes P C, 
QD, and the horizontal pressures, in opposite directions, against the 
coreeA BDC. 

Suppose the water to percolate through the embankment, A M RC, 
to A C, then, if the pressure of the fluid displace slightly the core, 
A C D B, the portion, A M P C, of the embankment, A M RC, 
would slide down P C to the core A C, the horizontal force at G, 
acting in conjunction with, instead of in opposition to, the force of 
the water, so that in the case of equilibrium we should have— 

Force of the water + force of A M P C = strength of the core 
ABDC + force of BNS D. 

IfAMPC=BN QD, we have— 

Force of the water = strength of the core A B D C + force 
from QS D. 

Assume the dimensions, the accuracy of which is not very impor- 
tant, to be as follows— 

Base, R 8S, = 500ft.; height, F E, = 95ft. ; 

Width, M N, = 12ft.; base of core, C D, = 16ft. ; 

a of core, A B, = 4ft.; C R= DS = 242f; AM=BN 
=4ft. 

Suppose the water to percolate through the embankment A M RC, 
to the core A C, then, not considering the tenacity of the clay in the 
core, and assuming, from the nature of the material and form of em- 
bankment, the force from Q 8 D to be small, or = O, the place of 
fracture in the core, from the force of the fluid, and the correspond- 
ing weight of the core, are readily found, as follows— 

Bisect A B, C D, in E, F; join E F,demit A L, perpendicular to 
CD. InEF take any point O, draw H OK parallel to A B and 
C D, cutting A L, B D, in I and K. 


LetEF =a, AE=), CL =c,EO=2,HI=‘°* 
a 











m = weight per cubic foot of the water, 
n = weight per cubic foot of the core. 
Assuming the core embankments, and water, to be 1ft. in length, 
we have— 


Weight of AB K H = na (°* + 20) 
a 


Pressure of water, forcing the core in the direction H K, = re ” 


In case of equilibrium— 
m x? nc x . 
_ = 2nb 2, from which we have, 


2 a 
‘ie 4anb (a) 
ma—2ne 
max < 
= (2) 


a> 
. 2ex2+4ab 
The weight, x, per cubic foot of the core being given, the depth, 
x, of fracture is found by equation (1), and the depth, z, of fracture 
being given, the weight per cubic foot, n, of the core is found by 
equation (2). 
Let a = %5ft., b = 2ft., c = 6ft., m = 62°51b.; the relative values 
of x and n, for particular cases, are as follow :— 





Weight, x, per cubic 
foot of the core, 


Depth of fracture, from the top, 
A for the depth, E 0. 


wrEO=z. 
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67°47 Ib. 
CS 73°22 ,, 
12 78°81 ,, 
P. -c 89°57, 
1604 ,, 10000 ,, 
ew 118-75 ,, 
3 Cy, | 159°04, 











EO=e2=12%t; HI=2*= 2 nK=2(0 +°*)= 526 
a 95 a Yo 
= 5°51579ft. 
- 524 452 
4(AB+HK)=}3(4 2 
}(AB+HK)=3(4+%; “a 
Force of the water = = = esxex" = 4500 Ib. 
Weight of the core = 12 x = x 78°8164 = 4500 Ib. 
The force to overturn A B H K, about the point K, Ib. 
9 
= 4500 x : i ne ee oe 
Resistance = 4500 X 2°757895 = ove we —:1:2410°5 
Force, at 1ft. from the fulcrum, to overturn A B K I 
about K, showing an open joint, or seam, at H = «- 55895 


The core, A B K H, would be in equilibrium, both in translation 
and in turning about K, when, in this case, for puddled clay— 
8 = iw = 12 x 5669°5 = 1°2758. 
bad 12 x (12 x 551579 
This example appties, also, to a reservoir or tank 12ft. deep. 





Tue Tronmasrers’ Mrerinc.—At a meeting of the iron trade of 
the United Kingdom, held in London on the 28th inst., attended by 
its most influential members, resolutions to the following effect were 
unanimously adopted:—That this meeting, without any desire to 
interfere with the right of the workmen to combine for any fair and 
legitimate object, is resolved to resist, by every means in its power, 
all attempts on the part of any combination of workmen to dictate 
to their employers the mode in which their work shall be conducted, 
and what workmen they shall employ ; and with a view to maintain 
this principle a committee be formed representing every iron~-making 





TRIAL OF GUNS. 


Tue two guns which have become known to naval men and 
artillerists by the distinctive names of the Somerset and the Frede- 
rick have undergone, at Port th, a very interesting competitive 
trial of their armour plate piercing powers, in the presence of several 
members of the Board of Admiralty, and a number of naval officers, 
including Vice-Admiral Sir F. W. Grey, K.C.B., Rear-Admiral 
Charles Frederick, and Rear-Admiral R. §. Robinson, Controller of 
the Navy, from the Admiralty; Captain J. C. Caffin, C.B., Director 
of Ordnance, Vice-Admiral Sir ML. Seymour, G.C.B., and Rear- 
Admiral Superintendent G. Elliot. The firing was conducted,as usual, 
under the superintendence of Captain Astley ©. Key, O.B., com- 
manding the gunnery ship Excellent. 

The two guns are simply Armstrong guns, and the fact of their 
being generally known by the names of the First and Third Lords 
of the Admiralty is owing to the great interest. which has been 
taken by the Duke of Somerset and Admiral Frederick in the 
development of the powers of these two weapons, which are un- 
doubtedly the most — of their kind the country for 
general service on ship. The Somerset gun is a coil-built. 
smooth-bore, has a diameter of bore of 9-22in., and weighs six tons, 
The Frederick gun is also coil-built, but is rifled on Sir William 
Armstrong's shunt principle, has a diameter of bore of 7in., and 
weighs 6 tons 13 cwt. 3 qrs. ‘T'hesmooth-bore presents no external 
difference from others of Sir W. Armstrong's muzzle-loading guns, 
but the shunt gun, from the greater weight and disposition of metal 
at its breech, assimilates somewhat in form at that part to the 
American Dahlgren gun. 

Both guns were mounted on board the Stork gunboat, tender to 
the Excellent, and the plates to be fired at were bolted on the port 
side of the American target ship, the gunboat and target ship being 
moored in positions at 200 yards distance in the upper part of Ports- 
mouth harbour. The plates, or rather pieces of plates, that were to 
be fired at had been specially selected for this trial on account of 
their known superior qualities, and from their different methods of 
manufacture—one being the sound end of a plate that had been pre- 
viously tested in the ordinary way, and which, now that it was cut 
off from the main body for the present trial, measured 9{t. lin. in 
length by 3ft. 8in. in width, and was 5}in. in thickness. It was of 
rolled manufacture, from the firm of John Brown and Co., of the 
Atlas Works, Sheffield. The second plate was also the sound end 
cut off from a plate previously tested. It measured 8ft 10in. in 
length by 3ft. 5in. in width, and was also 5}in. in thickness. It 
was of hammered manufacture, from the works of the Thames Iron- 
works and Shipbuilding Company. 

The practice commenced soon after noon, with a steel spherical 
shot from the 9°22in. gun, fired with a 30-pounder charge of powder 
at Messrs. Brown's plate, the weight of the shot being 1151b. The 
shot struck the plate full on itsright centre, and partially turned round 
in the plate and broke up, its broken outer surface being flush with 
the plate’s outer surface. ‘lhe shot had thus failed to do its work— 
i.e., it had destroyed itself in cutting its way into the plate and it 
had not made its way/into the ship. Inside the ship the only 
visible damage was a piece of the inner planking at the back of the 
plate, about 9ft. in length, started from the ship and standing out 
at an angle of abont 20 deg. ‘Che shunt gun was next charged with 
an elongated steel shot weighing 98 lb., and 25 lb. of powder, and 
laid at the same plate. Unfortunately, this ok effect on a 
part of the plate which allowed of no correct comparative results 
being arrived at between the two shots, this one striking not quite 
with its whole diameter on the plate’s left edge and about Léin. 
below the left upper corner, It was a weak spot, and although the 
shot destroyed itself, commensurate effects were produced. The 
shot was broken up about 7in. in the ship’s side from the plate’s 
outer surface, while the diameter of the hole by which the 
shot entered the plate was 9in. Inboard, two of the strakes 
of inner planking at the back of the plate 8ft. in length and 
2ft. in width, were started and bulged inwards some inckes. On the 
deck, 20ft. distant from the ship's side at the back of the plate, where 
they had been fixed and formed part of the ship’s structure, lay a 
massive iron and, wooden knee, which had had their nuts broken off 
the ends of their bolt fastenings, and then been hurled to the distance 
above named by the force of the blow. The iron knee was broken 
in two pieces, and the deck was covered with splinters of iron and 
wood, within a radius of 20ft., sufficient to have killed or wounded 
every man who might have stood within that area in time of action. 
This shot having, however, been so unfortuuately planted, it was 
determined to send another from the same gun and against the 
same plate, in order to arrive at definite results; for, as there are no 
unsupported edges of armour plates on an ironclad’s sides, except on 
the outer lines, the results of the last shot could not be looked upon 
as definite in any valuable sense. This second shot, by a singular 
coincidence, struck in the immediate vicinity of the last, their edges 
overlapping, and consequently the result, so far as related to the 
object of the trial, was nil. The backing of the plate at this end had 
been destroyed by the previous shot, and the present one striking 
in the same place passed simply through the shattered side into the 
ship, and out again though the opposite side. The next 
shot was a spherical steel, and fired from the smooth bore 
with a 380 lb. charge, and was directed against the Thames 
Company's plate. Unfortunate circumstances also attended 
this shot, it striking close upon the lower edge of the plate and 
within two inches of a bolt. Ii drove the broken pieces of plate 
14in. into the ship’s side from the plate’s outer surface, extendin, 
the fracture through the bolt hole and lower edge of the an 
destroyed itself in the broken débris of the plate. Inboard the 
inner planking at the back of the plate was started 5ft. in length by 
3ft. 6in. in width, and bulging inwards at its greatest part Lb5in. 
An elongated eteel shot was next sent against the same plate from 
the shunt gun with a 251b. charge, and the same unsatisfactory 
kind of result followed, for the shot again struck on the plate’s edge, 
only this time on the upper edge. It broke the plate into the ship's 
side 18in. beyond the plate’s outer surface, and afterwards passed 
through into the ship, where it was picked up lying on the deck, 
and but little altered in form, its diameter at the end where it 
struck the plate having been increased but one inch and eight- 
tenths, the openings in the metal radiating from the centre of the 
point of impact being at the same time but very slight. ‘This was 
certainly a shot that had done its work properly, in having expended 
its force in cutting its way into the ship and in not destroying 
itself. This plate had as yet received but two shots, and both of 
them were edge blows, and, as it was requisite to plant a shot fully 
on it and clear of the edge’s weakness of parts, another steel bolt 
was sent at it with a 25lb. charge from the shunt gun. On 
examining the plate after the shot had been fired the base of the 
latter was found to be standing outwards 5in. from the = outer 
surface, it being thus embedded half its own length in the plate. It 
was not easy to explain how this bolt came to be sticking only half 
way in the plate when all others had gone through—that is, through 
the plate’s thickness of metal, if they had not gone through all and 
into the ship. The mystery was, however, solved on inspectin 
the inside of the ship, for here it was found the shot had struc 
immediately upon a inen, the fastenings of which had stood firm 
under the shock of the blow, and hence the non-penetration of the 
shot. ‘his shows the value of a good backing. ‘The firing at the two 
selected plates concluded with a 981b. steel elongated shell, a new 
pattern Armstrong, containiug a bursting charge of Llb, 140z., 
fired at Brown's plate from the shunt gun. It struck the plate close 
to the upper edge, and, bursting by the force of its own blow on the 

late, sent up an immense column of smoke in the air, while its 
Probe parts came flying back towards the gunboat. As had been 
anticipated, however, with all this noise and smoke but very little 
damage was done. The indent on the plate at the deepest part 
was only 4in., and although the shell must have exploded at the 
moment of reaching the deepest part of its indentation into the 
plate, the metal was but insignificantly affected by it; in fact, this 
shell only proved to be what shells in general have often proved 
before— inst armour-plating. 
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Accorvine to this invention, by G. B. Rennie, of Holland-street, 
Blackfriars, the base or pontoon of a floating dock is constructed 
with each end taper or pointed, or made bow-like on the plan, 
instead of square, flat, or rectangular, as heretofore, and the hollow 
side walls are carried only as far fore and aft as the sides of the 
pontoon are straight. By this plan and arrangement considerable 
saving of material is effected, and the dock is better adapted for 
being moored and moved in a current or tideway. ‘The base or 
portion of a floating dock is constructed in separate chambers or 
distinct portions or pieces, so as to launch them separately, and 
afterwards to rivet, bolt, or otherwise fasten them together while in 
the water. For the purpose of effecting the rivetting of two or 
more sections of the base portion of the dock after Leing launched, 
a hollow box is made of rectangular or other suitable cross section, 
and of a form or shape longitudinally suited to the contour of the 
transverse section of the floating dock, or of the base or pontoon 
— thereof, sv that the length of the hollow box-like apparatus 
etween the two vertical ends or coluwns shall exceed the width of 
the dock. The sides of the base portion of this structure are con- 
tinued upwards for a certain height, and the upper extremities of 
these prolongations are so formed as to receive continuous cushion 
pieces of vulcanised india-rubber, so as to fit the bottom of the 
portions of the base of the pontoon, so that a water-tight joint may 
be formed round the parts requiring to be joined. ‘This .;pparatus 
being sunk is placed under the portions of the pontoon intended to 
be joined together, and the water being pumped out of the horizon- 
tal portion of the apparatus, the pressure of water acting beneath 
causes the elastic cushions to fit closely and effect a water-tight 
joint between the apparatus and the external surface or bottom of 
the dock to be operated upon under water, the water which would 
then be contained in the trough-like space thus formed may be 
allowed to fall into the chamber formed by the horizontal portion 
of the apparatus, and from which it may be pumped; and when 
both those spaces are emptied the workmen enter for the purpose of 
rivetting the base portions or pontoons together, or for the purpose 
of cleaning, painting, or repairing them. The same description of 





apparatus is intended to be employed for disconnecting the parts of | 


pontoons or the base portions of floating docks. The vertical 
portions or columns being hollow, access is afforded by means of 
them to the horizontal portions of the apparatus, and workmen may 
readily pass down and up, and these vertical portions may also con- 
tain pumps, and the apparatus for working them. ‘T'’o these vertical 
eae similar projecting pieces or fitting strips to those herein- 
before described may be attached, for the purpose of making water- 
tight connection between the vertical sides of the floating dock, to 
enable access to be given thereto for the purpose of operating 
thereon in the manner hereinbefore described ; or, instead of these 
fitting strips being attached, they may be made to slide back and 
forth. The top of the rectangular box is provided with a series of 


openings or man-holes, doors to allow of the workmen passing 


therethrough. 

Figs. 1, 2, and 3, illustrate by a longitudinal section, a plan, and 
transverse section, the general construction and arrangement of a 
floating dock in accordance with the first portion of the invention, 
in which, instead of the base A of the dock (which is composed oi 
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a series of pontoons) being formed as a parallelogram, the two ends 
or extremities thereof A', A', are formed tapering or bow-like, and 
may consist each of one or more separate pontoons, the side walls 
B, B of the structure being carried only so far longitudinally as to 
correspond with that portion of the base of the dock which is 


parallel sided. And tlie central portion or compartment C, shown 
in the cross section, Fig. 3 (and in the plan, Fig. 34, of one of the 
pontoons forming the rectangular portion of the base of the floating 
dock, shown at Figs. 1, 2, and 3), may be formed as and serve for 
an air chamber, the capacity and floatative power of which would be 
such as to prevent each of such pontoons from sinking when the 
remaining portions of each thereof become filled with water. 

Figs. 4, 5,6, and 7, illustrate the arrangement and the details 
preferred for effecting the operation of rivetting, bolting, or other- 
wise fastening together, or of painting, cleaning, or repairing of two 
or more pieces or sections of which the base of the dock consists 
after they have been launched and brought together, and while 
afloat. Fig. 4 being a longitudinal elevational view, showing the 
rectangular box D, E, F, G, provided with vertical hollow columns 
or side walls H, H, which, being sunk, is placed under the portions 
of the base A of the floating dock to be connected together, the side 
walls H, H, serving as entrances to the rectangular portion or box 
D, EK, F, G, and may contain the necessary pumps, connections, and 
the means for working them. ‘I'he top of the rectangular box 
D, E, F, G, if also provided with a series of man-hole doors or 
openings to allow of access being had to the under side of the dock 
A, the water having been first pumped out from the box D, E, F, G, 
as also that which was contained in the space o, p,q, r,and which 
may be allowed to pass into the rectangular box through suitable 
openings, valves, or sluices provided for that purpose. Fig. 5 is a 
cross section of Fig. 4, taken on the line A, B. Figs. 6 and7 are 
detailed views, added for the purpose of showing more clearly the 
arrangement for ensuring a water-tight joint being effected between 
the prolongations of the sides of a rectangular box D, E, F, G, 
shown to asmall scale at Figs. 4aud 5, In Fig. 6 this portion is 
shown as being formed of two plates I, I, receiving at the upper 
extremity thereof the thickness of india-rubber, or other suitable 
material to serve asacushion M, to allow of a water-tight joint 
being made around the parts of the base of the pontoon or dock to 
be operated upon. In Fig. 7 a modification of the arrangement 
shown in Fig. 6 is adopted, a single plate I' only being employed, 
and strengthened with gusset pieces or stays K, K, a trough or chan- 
nel L being formed, which receives the continuous cushion piece M. 

Figs. 8, 9, and 10 show the mode or method employed for uniting 
the separate chambers forming the pontoon or the base of the dock, 
as well as the longitudinal side walls placed on top thereof. Fig. 8 
is a longitudinal section of the pontoons a, a, united by angle and 
plate iron 6, 4, having wood distance and packing pieces c¢, ¢, 
serving also as fenders, as shown in cross section, and to a larger 





scale in Fig. 10, which is a section on the line a, &, Figs. 8 and 9. | 
Fig. 9 shows a cross section of the side wall, and its mode of | 


attachment to the several pontoons of the base of the dock ; for this 
purpose vertical plates d are united by angle or T-irons in such a 


manner as to leave a distance sufficient to enable a workman to have | building which might subsequently be erected for the pur: 


| 











nections with the’machinery between the side walls and the ba-c of 
tue structure, as shown ate, The angle irons and plates are so 
attached to the pontoons that they can be united when afloat with- 
out leaving or making any holes in the water-tight chambers of the 
structure. 





Dr. Percy on Scrence.—In a letter to the Times, on the subject 
of the new buildings at Brompton, Dr. Percy (writing over the 
initial “ Y ”) says :—“ Science has of late become a stalking-horse 
in every sense of the term. It is on everybody's tongue. Babes 
lisp it, and adults prate about it. The next generation will be all 
Baconised, and Newtons will be as plentiful as blackberries. Even 
the fair sex will be all blue to the core, and many even now are 
azure-tinted, though, happily, only skin-deep. Sir, the fact is, as 
you well know, there is a vast amount of humbug in this world, of 
which the perpetual cant about science is one phase. They who 
are for ever chattering about it have no conception what it means. 
True science, as I stated in a former letter to the 7imes, needs not 
this everlasting petting, and spurns it. An enlightened recognition 


|}of its value by the State, and reasonable aid towards its pro- 


motion, are judicious as well as politic. It has repaid to the 
nation infinitely more than it has ever received from the nation. 
But the consideration of the mode and the degree in which 
this aid should be rendered ought not to be left wholly to 
the decision of persons who know nothing of science, however 
great their pretensions to what is now termed administrative 
ability. The expenditure of the national funds in the erection 
of buildings which have no definite purpose in relation to science 
is not likely to receive the sanctiou of Parliament. During the 
last few years the House of Commons has shown every disposi- 
tion to act liberally in the promotion of science. One thing is 
greatly to be regretted, and that is the coupling of science with art. 
No union can be more unnatural, Let each stand on its own bottom. 
Art has stolen a march over science, and is alone benefitted by the 
partnership. The sum annually granted by I’arliament to science 
and art in conjunction is very large; but let it be known that really 
only a small share, comparatively, is devoted to science. W hether 
that share be sufficient or not, it is important that the public should 
be distinctly informed that science does uot share equally with art. 
If £2,000 were asked for any ‘object connected with science, the 
authorities would standaghast, whereas the same amount was recently 
expended at South Kensington for an ancient reliquary which would 
stand on an ordinary tea-tray. The statement of this fact is not 
intended as condemnatory of the purchase of the reliquary, 
which is an extremely interesting and beautiful work of art. 1t was 
bought over the heads of the French, and we may be well satisfied 
with having secured the prize. In dealing with this science and 
art question, perfect straightforwardness is required, and there 
should be no attempt at concealment or at overreaching the House $ 
Commons by sharp practice. Science, at least, is the creature © 
light, and though symbolised by an owl it will not thrive in the 
dark, where bats and coleopterous insects fatten. Let Mr. Cowper 


graciously inform the public what he meant when he referred to ‘a 
‘poses of 


access to the stuffing-box of the suction and other pipes and con-! science and art.’” 





May 6, 1864. 
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TO CORRESPONDENTS. 


NoTicE.—A SPECIAL EDITION of THE ENGINEER is 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 


J. T. T. (Exeter).—For what purpose was your model sent ? 

D. AND L.—Baragwanath’s patent has lapsed by nou-payment of stamp. 

W. C. A.— We have seen such a tubular water bar, and there is more than 
one patent for it, but we do not recollect in whose name. 
. J.—A wan-hole of moderate size ought wot to be unsafe with anv reasonable 
pressure of steam. You should use o. strong plate sor the manhole, say Zin. 
. H. M.—By multiplying the weight of the vallistic pendulum in pounds by 
the vertical height through which it rises in feet, you will have the foot- 
pounds of mechanical work expended upon it. The object striking it must, 
therefore, have had the same amount of stored up mechanical work, If the 
weight of the pendulum be one ton, aud a body weighing 1 cwt. be stopped 
ufter lifting the pendulum ljt., then the power imported and received is 
2,240 foot-pounds. The striking body, weghing 112 1b., will hove had a 
force capable of lifting it ft. high in the air. Its initial velocity 
must have been at least eight times the square root of this height, or 
8 / 20 = 35°76/t. per second. As a rule, multiply the weight of the 
pendulum in pounds by the vertical height in feet through which it is lifted 
by « give: blow. Divide the product by the weight of the striking body, and 
multiply the square root of the quotient by 8 for the initial velocity wm Jeet 
per second, 


SMALL CONDENSING ENGINES. 
(To the Editor of The Engineer.) 

Sir,—Can you tell me whether any practical difficulty is found in the 
working of horizontal double-acting air pumps of a smali size? I remem 
ber seeing in the International Exhibition in 1862 a small pair of horizontal 
engines with air pumps behind the cylinders, by Barrett, Exall, and 
Andrewes, which seemed to be working well, but I do not happen to know 
any small engines of that class in regular work, and should like to know 
whether any with the steam cylinders so small as llin. or 12in. diameter 
are working well with a good and steady vacuum when running at a high 
speed, say, 400ft. or 500ft. per minute, and whether there is any danger of 
the cylinders becoming choked up with water from the condensers. Some 
information on these subjects will greatly oblige R. L. 

Manchester, May 2ud, 1864, 
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ENGINEERING OPINION, 


HowEVER fixed may be the conclusions drawn from 
ordinary practice, and however sincere may be the convic- 
tion that each case has its own known and necessary mode 
of treatment, every engineer has found that he has to keep 
a large corner of his mind open to receive those great and 
unexpected practical truths which are constantly cropping 
up through the beaten track of experience and precedent. 
The history of engineering abounds with instances of 
success where failure had been predicted by men of the 
largest practice, and the instances are far more numerous 
where great and signal facts have forced themselves upon 
those who, with abundant explanation before them, could 
not comprehend them. There is no need of going back to 
the introduction of railways, steam navigation, or the 
electric telegraph, to show how great may be the distance 
between possibility and belief, for, in our own time, a like 
revolution in practical opinion is going on. Within how 
very recent a period it is since plate iron was considered 
inapplicable to the construction of bridges. ‘he idea of 
rendering cast iron malleable by merely blowing air through 
it while in the melted state was thought to be ridiculous 
immediately this idea was broached, It is not long since 
some of the greatest lights in steamship engineering 
insisted, that twin screws could not be applied with 
advantage, if, indeed, they could be worked at all. These 
are instances of the disputed practicability of inventions 
and discoveries which are now revolutionising vast depart- 
ments of practice. ‘The practicability of steam cultivation, 
and of the use of steam on common roads, the question of 
cutting coal by machinery, of working parcels traffic (we will 
hot say passenger trains) in atmospheric tubes underground, 
und the application of radiating axles to railway stock, are 
all more recent, and the issue is perhaps less assured ; yet 
there are those who can clearly perceive, in all these, the 
present demonstration of momentous truths. 

There is always, however, in the field of engineering, an 
abyss of disaster which the practical man must study well 
to avoid. Were there no chances of failure there would, 
of course, be no limit to our progress, but almost every 
step in a new direction, however its destination may be 
reasoned out in advance, is beset with hidden dangers. It 
is most common to recall the tardiness with which many 
of the greatest inventions of modern times have been ac- 
knowledged. Yet there is not one of them of which the 
failure might not have been predicted upon probability and 
acertain kind of experience. Every new step in engi- 
neering may present not merely a plausible and ad cap- 
tandum prospect, but it will often, while false in itself, 
admit of considerable deduction from indisputable premises 
im its favour. It is likely that the number of mistakes in 
engineering really exceeds that of the successful ventures, | 
while the importance of avoiding the former is incaleulably 


greater than that of securing the latter. We do not mean 
that more executed works fail than succeed, but that a far 
greater number of experiments are always being tried than 
are ever found toanswer. We may turn to the atmospheric 
railway, the use of very high pressure steam on shipboard, 
the Barlow rail, the Ether engine, Bourne’s Indian river 
trains, and to many varieties of ordnance. The miscar- 
riage, in these cases, could not be clearly foreseen, and it 
cannot be said that, in each a full and careful experiment on 
the large scale was not requisite. There are those, perhaps 
the great majority of mankind who are ready to predict 
the failure of anything new simply because it is new, and 
that they cannot, therefore, understand it; but nothinking 
man, especially if engaged in our profession, would allow 
himself to be prejudiced in this manner. ‘The difficulty 
with men having a sound knowledge of principles and a 
large acquaintance with practice is in deciding what case of 
novelty promises success, or what defect or difficulty, to be 
disclosed only on trial, will cause failure. It does remain 
to the credit of our profession that where any case of suc- 
cessful departure from existing practice is reasonably made 
out, it is certain to receive adequate recognition. We have 
few influential opponents of progress, and there are but 
few, indecd, who are not avowedly willing to encourage it 
by all proper means. 

Almost every member of our profession has a greater or 
less trust confided to him, which he must discharge in a 
manner to save his clients from harm or loss. He is not 
employed for his prescience, but for the faithful design 
and conduct of works upon ‘well assured principles. It 
may be easy for one man to believe that he can see further 
beneath the surface than another, but only the risk of 
failure and the issue of success can show him to have been 
in the right in striking outa new path. Engineers are 
always beset by a class of persons who are constantly 
pointing out imperfections in their work and suggesting, if 
not urging, certain remedies of theirown. In many cases 
these intruders have facts and sound principles to fall back 
upon, and go astray only in their deductions. Viewed 
broadly every engineer will admit that there is a vast room 
for improvement in railway construction, in the execution 
of harbours, docks, and drainage, and in almost every kind 
of machinery. ‘The only point open to doubt is the precise 
thing to be done to effect this improvement, and in this 
question we invariably find ourselves compelled to repeat 
the common experience of life, to work long in one direc- 
tion, making changes only at long intervals. The education 
possessed by engineers is now far in advance of that which 
once prevailed, and there are now such means of communi- 
cation among their own numbers, and so many various and 
rapid modes of spreading among them the fullest intelligence 
of what is proposed, what is on trial, and what has answered 
its purpose that an engineer has now rather to exercise the 
judicial faculty than to explore with cautious steps ground 
entirely untrodden by others, 


LOCOMOTIVE ENGINES 


THE engine sent by Mr. Cross from the St. Helen’s line, 
and fitted with Mr. Adams’ radial axle boxes, has been 
running during the week on the North London Kailway. 
And Great George-street has turned out in force to see. It 
is something to see an engine with a long wheel base 
passing steadily through curves of only two chains, or 
132ft. radius—and such curves are to be found on the 
branches of the North London line. It is something, too, 
to see the same engine going at the rate of 65 miles an 
hour on a “ tangent,” as the Americans, with whom curved 
railways are the rule, will persist in calling a straight line. 
These radial axle boxes are likely to work an important 
change, not only in the construction of railway rolling 
stock, but also in the features of new railways themselves. 
Curved lines have, heretofore, been the horror of engineers. 
Almost any expense was admissible if it obviated the 
necessity for a curve of less than 30 chains, or, at the least, 
20 chains’ radius. What the real resistance of such a curve 
was nobody knew; and it depended indeed upon the wheel 
base of the engine or carriage, the form of the wheels, and 
the allowance for play between the flange of the wheel 
and the rail. We had a paper, the other evening, in 
Great George-street, in which experiments were recorded 
to show that the resistance of a train was doubled on a 
curve of 1,000ft., or, say, fifteen chains’ radius. No one could 
gainsay this, because it would be easy to construct a wagon 
| which could only be drawn around such a curve by first 

drawing it, by sheer force, off the rails. It was, neverthe- 
less, demonstrable, from abundant experience, that bogie 
engines and wagons could traverse curves of 1,000ft. radius, 
at moderate velocities, with less than 5 |b. resistance due to 
curvature per ton. Mr. Adams has, however, provided 
means whereby an ordinary six or eight-wheeled engine 
may traverse curves in which an American bogie engine 
would go off the line. And his arrangement altogether 
surpasses that of the bogie engine in respect of simplicity. 
Within the last seven years the “ Bissell truck” has gained 
some repute, as compared with the ordinary four wheeled 
pivotted bogie. ‘The first idea of the Bissell truck appears 
to have been contained in an American patent, granted to 
William ‘I. James, in the year 1836. Mr. Bisseil brought 
out his plan in 1857, and in 1860 he patented the two- 
wheeled truck, as designed by Mr. Colburn, and recom- 
mended by him to Mr. \éissell as a better application of his 
original idea to English rolling stock. Theoretically, Mr. 
Adams’ radial boxes accomplish the same result as the 
Bissell truck, but the radial boxes are much simpler, and 
permit the use of larger wheels. ‘The radial boxes are 
| equally applicable to carriages, and it is quite on the cards 
that we may find them generally applied in the carriag: 
| stock of curved lines. As for engines, the North Londvn, 
| the London, Brighton, and South Coast, and the London 
| Chatham, and Dover Companies, have already com- 
|menced the application of radial boxes to the leading 
axles of one or more locomotives. When the 
| system under notice has become generally applied to 

the fast passenger stock of railways, the expectation 
| is quite justifiable that a higher degree of speed and 
safety will be secured than has ever yet been attained. It 
is strange, indeed, that we have been working for more 
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than thirty years under the delusion that a rectangular 
inflexible wheel base was quite compatible with high speed 
traffic around curvesofshort radii. With allowances here, and 
concessions there, we can, it is true, fit a square engine to a 
circular railway, but the struggle is an unnatural one, and 
leaves its record in the fuel, repair, and permanent way 
accounts. 

Another silent reform is going on. There are, here and 
there, railway wheels running with an elastic ring between 
the tyre and the rim. It is commonly supposed that the 
whole weight of railway rolling stock rests upon the rails 
through the intervention of springs. Yet there are many 
locomotives whereof one-fourth or more of the whole weight 
is below the springs, so to speak, and rests rigidly upon the 
rails. There are the driving wheels, crank or other axles, 
tyres, crank pins, coupling rods, axle boxes, and a large 
part of the weight of the connecting and eccentric rods of 
locomotives, which rests directly upon the rails, and with- 
out any elastic relief from springs. If springs are usc- 
ful anywhere they should, one would suppose, be made to 
do duty wherever there is a moving weight to be carried 
over a rough road. It is only within a few years that this 
conviction appears to have entered the minds of railway 
men. ‘The interposition of some kind of cushion, as 
nearly as possible to the seat of the strife between the 
wheel and rail is now becoming recognised as desirable. 
Both here and abroad this idea is being brought 
into practice, and either steel or wood is employed 
as the elastic medium. The most directly observable result 
is that the life of the tyres is greatly prolonged,—often, 
indeed, doubled. It must surely occur to observing minds 
that the wear of tyres and rails proceeds part passu, and 
that what saves the one is, necessarily, a measurable relief 
to the other. And where both are saved, it should be clear 
enough that a saving of power has been effected, that 
greater steadiness and safety are secured, and that the 
general efficiency of the way and rolling stock is thus im 
proved. ‘The great barrier to improvement has been and 
always will be the disinclination, if not incapability, of 
mankind, to reason out results from clearly recoguised 
principles. Invention, in every form, is only the applica- 
tion of reason to existing circumstances, unless we assume 
that inventors stumble upon their discoveries, as any un- 
cultivated labourer might fall upon a jar of Roman coins 
in digging a well or the foundations of a house. ‘The ex- 
treme practicalism of the earlier school of engineering has 
been for some time breaking down in the presence of a 
higher, more rational, and intelligent application of natural 
principles to practice. In this movement, it is but right 
to hope that railways may derive some benefit, and the 
elastic support of the whole weight of railway rolling 
stock and its adaptation to curves may be looked upon as 
among the most natural directions which this movement 
should take. 


ORDNANCE, 


WHATEVER may be the real improvement made in the 
construction of guus it is immediately taken advantage of 
to increase their size, and thus their destructive effect. Mr. 
Mallet, who took so decided a lead in ordnance engineer- 
ing, nearly ten years ago, was not satisfied with a mortar 
throwing less than 36-in. shell, and with a projecting 
charge of 901b. of powder, Although his experiments, 
conducted at the cost of the Government, were not in ail 
respects satisfactory, they did much to show the direction 
and the extent of the improvement of which heavy guns 
were capable. By slow steps, and by repeating, in a great 
measure, what Mr. Mallet had done, Sir William Arm- 
strong has succeeded in making a 13!-in, gun which has 
successfully withstood a 90 |b, charge. ‘The Americans, who 
had made many 15-in. cast iron guns, have now commenced 
the use of 20-in. bores, although the quantity of powder 
which they will withstand has not yet been determined. 
It has been feared that, with such large guns, there would 
be no adequate means of working them; but the rapid im- 
provement being made, and the resources of science, render 
it more than likely that 20-ton guns may yet be worked, 
even on shipboard, and certainly within casemated forts. 
The Blakely Ordnance Company are first sending to Russia 
a ll-in. gun, weighing 23 tons, and intended to bear a very 
heavy powder charge. 

Reports still reach us from Russia that Krupp’s large 
steel guns sent to St. Petersburg are found to burst, and 
this, it is to be feared, is to be the ultimate fate of many of 
the guns of great calibre now being made. Livery mifled 
gun, too, is weakened by rifling, a fact which still further 


increases the risk of failure, and which points to 
the advantage of rifling the shot rather than the 
gun. Something was said some time ago of an ex- 


periment, made by the United States militury authorities, 
wherein a charge of powder was so made up as not to touch 
the inver surfaces of the gun, and, although hardly more 
than one-half of the ordinary weight of powder was used, 
it appeared to answer the purpose of the full charge. The 
result was so circumstantially recorded at the time that one 
could hardly deny that there might be something in it. It 
will, we must suppose, be at least tried in the course of the 
many experiments making at Woolwich, Portsmouth, and 
Shoebury. ‘The results given elsewhere of the trial of a 
9-22in. and a Jin, gun at Portsmouth, and with consider- 
able charges of powder and steel shot, do not bear out whit 
was anticipated of the destructive effect of these projectiles 
against iron plates. So closely, too, does the progress of 
improvement in defensive armour follow that of ordnance, 
that the real efficiency of the gun upon the foe seems to be 
hardly greater now than in the old days of the carronades. 

Our only course is to continue our cflorts to increase the 
strength, and thus the destructive effect of the gun. Every- 
thing that can be done in iron and in steel is being done, 
aithough it is just possible that improvements will be made 
in the quality of these materials, and perhaps further im- 
provements in the mode of combining them in a gun tube. 
At present the most probable gain of strength, although it 
may not amount to a very large gain, is in the abandon- 
ment of rifle grooves in the bore. ‘These, it seems reason- 
able to believe, may be transferred with advantage to the 
shot itself. 
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THE PATENT LAWS. 

Tue adjourned discussion on the paper “On the Patent Laws,” 
read by Mr. Thomas Webster, F.RS., at the meeting of the Society 
of Arts, op the 20th ult., was r don Wednesday evening. 

Mr. Newton Wilson said it had been a matter of some surprise 
that the principle of the patent law should, at this stage of our 
national history, be called in question, while it was a thing which 
had been admitted by, he might say, every civilised nation in the 





tribunal having power to refuse the patent in the case of want of 
novelty or merit in the invention to be protected. ; ; 

Mr. Webster said he did not intend that the question of merit 
should be submitted to such a tribunal. 

Mr. Murdoch continued: Now, it seemed to him that such a 
tribunal woyld, both in its principle and practical working, be in 
direct opposition to the spirit of patent law, the chief merit of our 
present system consisting in the fact of its being an equitable 
arrangement between the inventor and the public, by which the 


world, and by almost every semi-civilised nation, as a necessity of | reward ieceived by the former was in proportion, in some cases to 
advancing civilisation. He took it that, as a nation advanced in | the benefit conferred by his invention; in all, to the commercial 


civilisation and in arts, the necessity of giving some encouragement 
aud some protection to the products of inventive genius was abso- 


| 


value which attached to any new means for supplying the wants or 
contiibuting to the luxuries of society. Further, if property in 


lutely necessary. In what they might call semi-civilised nations, | inventions was to be protected at all, it must be placed upon the 
such as Brazil, Chili, and Mexico, pateuts were given without any | same footing as other property, and be secured to its possessor with- 


Government duty whatever; and why? because they found it | out reference to its value. 


Every new invention, whether of great 


necessary to give assistance to enterprise and encouragement to the | or small importance, was deserving of State protection, and the mode 


introduction of new inventions in those countries, 


objected to the patent law on principle might, with equal justice, | the public and the inventor. 


Gentlemen who | of conferring that protection by letters patent was the fairest both to 


lf his invention were valuable, it was 


object to the legislation recently adopted for the security of trade | but right that he should enjoy the profits resulting from its use. 


marks, On the same principle, he could imagine objections to the 
law of copyright and the registration of designs. He believed that 
nine-tenths of the members of this Society, if not ninety-nine 
hundredths of the mapufacturing community, would endorse the 
principle of the patent law, though perhaps they would say it was 
objectionable in many of its details. There were unquestionably 
many anomalies in connection with that law. We demanded from 
the poor inventor a larger sum than was called for in any other 
part of the globe for what was called the protection of his primitive 
efforts. If it paid France or Belgium to aes small annual payment, 
in the one case of £4 a year, and in the other of only 10 francs, 
surely it would be suflicient for the purposes of this country if a 
corresponding scale were adopted, and he thought it would be found 
desirable to adopt—not the scale they had now of instalments, 
which prevented so large a number of patents from reaching the 
maturity of the tinal specification and the Great Seal. He thought 
that system would have to be considerably modified. The payment 
of a single £5 ought to be quite sufficient to complete a patent, and 
to meet all the demands of the Government, and if an annual 
payment of a similar amount were adopted, he believed it would 
bring a larger amount of revenue than at present, while it would 
be exacting from the inventor a continuous payment for a contin- 
uous interest which he derived from his patent. A_ particular 
feature in Belgium was that the pateut fees increased year by year 
on the principle that the patentee was deriving a yearly benefit from 
his property. Ile would refer to one or two anomalies in connection 
with patents. They had at present an arrangement by which it 
Was presumed patents were examined, and it might be imagined 
that a patent which was not good would not be granted, seeing it 
had to pass through the hands of the Attorney or Solicitor General, 
and fees had to be paid; but this practically afforded no actual check. 
A large amount of the fees paid by inventors went into the pockets 
of the Attorney and Solicitor General, for such services as, he 
maintained, were totally inadequate. What, then, did they want ? 
He maintained that they wanted a Board of Examiners, who should 
really examine into the invention and decide whether it was really 
new, and so avoid the granting of useless patents. They would 
also be able to tell whether the specification was sufficient. If that 
were done we should be saved from much uvcertainty and litigation. 
The next point was the mode of trying patent cases. It appeared 
to him that for this to be properly conducted with advantage to both 
sides, there must be a special tribunal. He would bave no juries in 
this court, for it was one where special knowledge was required 
‘There was another point. It would appear that the present patent 
Jaws were enacted with a special view to guard the public. It was 
said by a very able speaker at the last meeting—the Chairman of 
the Council—that the public were not considered in the provisions 
of the patent law, He (Mr. Wilson) maintained that they were far 
60 much considered, and that the interest of the inventor was too 
amuch disregarded. He maintained that the patent law was so 
coustructed that if an inventor made a mistake in his patent be had 
the utmost difficulty in correcting it. Thare was no provision for 
revising his patent. There was a provision of disclaimer, but that 
was at the option of the Attorney-General, and, as Mr. Webster 
knew perfectly well, the Attorney-General might refuse a disclaimer, 
aud then where was the inventor? But the very provision of the 
disclaimer as it at present existed was defective. It provided that 
certain words might be struck out, but it allowed the insertion of 
nothing that would clear the patent of the mystery that previously 
surrounded it, Another point of importance was patents of impor- 
iation. In many countries of Europe, and in some of South 
America, patents of importation were allowed, but the same privi- 
leges did not extend to them as were allowed to patents of absolute 
invention. Here, however, the rights were the same, and the im- 
porter might preveut the real inventor from afterwards obtaining 
protection for his own invention, He knew cases in which the 
Srossest injustice had been inflicted on inventors in that way. He 
had even kuown instances in which the inventor had been obliged 
to purchase the patent back at an enormous cost. Such a state of 
things, he said, ought to be remedied. It was alleged, at the 
previous meeting, by Dr. Bachhoffner, that inventors often made it 
their business to obscure the specification, so as not to allow the 
real objects of the invention to be clearly shown. From bis (Mr. 
Wilsou’s) experience this rather arose from the shortcomings of the 
patent agents, and he thought that if they bad such a court of 
examiners as had been suggested, it would leac to much greater 
care on the part of patent agents, and he thought that patent agents 
themselves should be bound to pass through some curriculum before 
they put thetuselves before the world in this capacity, One other 
point of importance was the necessity for a Patent Museum in this 
country, Why should we not have something like what they had 
in the States of America? He conceived the Society of Arts could 
not do better than to appoint a committee to confer as to the best 
means of introducing au improved patent law, the provisions of 
which should, far more than the present one, meet the wants of 
inventors, mauufacturers, and the public. 

Mr. Steere remarked that the word “ patent” suggested many 


points for consideration ; one was that every patentee w \s grievously | 


oppressed by law proceedings, as was also the infringer. Now, 
What was the question to be tried betweep the parties? It was 
simply a mere matter of fact, which should be tried before a tribunal 
of experts (say a committee of the Society of Arts), and the only 
parties examined should be the patentee and his workmen on the 
one side, and the alleged infringer and his workmen on the other. 
But, as it now stood, the lawyer intervened, and, putting aside 
matters of fact, argued upon matters of law. It was then often 
discovered, upon legal reasoning, that the specification was insufli- 
cient. So little value did he (Mr. Steere) attach to the specification 
that he would abolish it altogether. The simple fact to be decided 
was, Whether an invention was an infringement of a former patent, 
and to determine that question what consequence was it in what 
terms the invention wasdescribed? By some plan suchas hesuggested 
tiey would relieve both parties of the enormous expenses which 
attached to the present system of litigation. The case of “ Young 
and Fernie” was a remarkable instance. He would offer another 
Suggestion, whivh was, that the word “patent” should be dropped 
ultogether, inasmuch as so long as it was retained they never would 
get rid of litigation. He would prefer thatthe term “licence should 
be used. He contended that the present system of litigation of 
patent rights required to be placed upon a totally different footing. 
Mr. Murdoch said it would take up too much time if he were to 
attempt to answer the arguments of those who opposed the patent 
system, or to unravel the intricacy of the statistics which they 
brought forward. He would, therefore, restrict himself to a few 
rewarks respecting the means proposed for the remedying of evils 
attendant on that system. He entered upon the subject with difli- 
dence, as he should have to call iu question the policy and practica- 
bility of the course advocated in Mr. Webster's able paper, respect- 
ing the mode of granting letters patent. It was proposed to subject 
all applications for patents to a preliminary inquiry, made by a 








These the law secure to him. If, on the other hand, his invention 
were of trifling value, the hardship (if any), suffered by others in 
being forbidden to exercise it, was but small. But if the invention 
were useless, there were provisions of the law which would meet the 
case by rendering the patent void, although the patenting of even a 
useless invention was attended by this beneficial result, that it placed 
upon record that which had been done in a manufacture, so that 
that which had been a stumbling block in the path of one inventor 
often became a stepping stone by which subsequent inventors 
attained success. But if the expediency of making the proposed 
distinction between inventions were to be granted, he did not 
see how the principle could be carried into practice. Nineoutof ten 
of the inventions which annually became the subject of patents were 
necessarily in a state of infancy when the patents were applied for. 
This fact was recognised by the law, which granted an inventor 
provisional protection for six months, in order that he might make 
such trial of his invention as should satisfy him as to its value, and 
enable him to describe his invention in its most perfect form in his 
final specification. If, therefore, the utility of an invention were to 
be inquired into before the grant of protection, the inventor would 
be under the disadvantage of having to submit his invention for ex- 
amiuation with all those imperfections which could only be removed 
by repeated experiments, and it would be judged of theoretically 
instead of upon its practical merits. ‘The examiners, also, however 
capable and impartial they might be, would, owing to deficiency 
of evidence, find it difficult to do justice to the cases submitted to 
them. They would have to try questions of far greater importance 
than those which were tried by our present tribunals, for whereas, these 
decided whether an assumed right suouldor should not be maintained, 
the examiners would have to decide whether a man should have the 
power of asserting his right at all, and in doing this they would ber 
without the facilities which were now affurded in our courts of law 
by the examination of witnesses conversant both with the old 
methods of practising a manufacture and with the new method in 
dispute. Mr. Murdoch instanced the well-known case of Betts v 
Meuzies in illustration of this part of his argument. In this case it 
was contended that Betts’s patent was bad because the invention 
it protected was described in the specification of a prior patent, and 
it was not till the case had gone trom court to court that Betts’s 
patent was decided to be good. Now, all this litigation arose from 
the similarity of Betts’s and Dobbs’s specifications, which was such, 
that if Betts, in order to obtain his patent, had been required to sub- 
mit a description of his invention for preliminary examination, the 
patent would, in all probability, have been refused, on the ground 
that his invention had been anticipated by Dobbs ; and although the 
practical difference between the two inventions was exactly that 
between success and failure, he would have been deprived of his 
reward. ‘This was but one of many cases which might be cited, to 
show the injustice which would be inflicted upon inventors, and the 
loss which would be sustained by society, if the novelty or merit of 
an invention were to be investigated before the grant of the patent, 
although he was willing to admit that, in some cases, the difficulties 
which he had suggested would be met by the plan proposed by Mr. 
Wilson, which he took to be this—that the usual provisional protec- 
tion (six mouths) should be issued, but that the novelty and utility 
of the invention should be inquired into previously to the sealing of 
the patent. There were cases, however, in which years elapsed 
before the invention was brought into satisfactory operation, and to 
such cases Mr. Wilson’s proposition would not apply. It had been 
said that the action of the preliminary tribunal would be analogous 
to that of the Privy Council in prolongation cases. There would, 
however, be this differeuce—the examiners would have to decide on 
such evidence as might be collected during a period of a few months, 
whereas the Privy Council based its decisions on evidence that had 
been accumulating during the whole term of a patent. He did not 
think, however, that we need trouble ourselves to devise any system 
of preliminary examination, as the part of our patent system requir- 
ing reform was, not the mode of granting patents, but the mode of 
trying patent cases. ‘The trial of a patent case was now so tedious, 
so expensive, and so uncertain, that men would often suffer wrong 
than go to court to obtain redress. The consequence of this state 
of things was, that inventors often took out patents without making 
due inquiry respecting the novelty of their inventions, and filed 
vague specifications, relying on the reluctance of others to contest 
their claims in a court of Jaw; while, on the other hand, patents 
were often infringed by manufacturers and others, who hoped to 
wear out the patentee by the help of a long purse. In both 
cases capital became but too frequently a meaus of oppression. 
There were provisions of the present law which, if they could be 
readily and effectively administered, would be amply sufficient to 
meet such cases. There were remedies of the patentee against the 
public, and vice versa. The difficulty was that in applying these 
remedies the whole case turned upon the construction of the specifi- 
cation, which was a duty to which our courts, as at present consti- 
tuted, seemed to be unequal, The remedy was to be found in the 
strengthening of the court, as set forth in Mr. Webster's second pro- 
position, viz., * That the validity and infriugement of patents should 
be tried by a judge, assisted by two or more assessors, conversant 
with the subject.” He thought it would be very advantageous to 
extend the functions of this court to the granting and extension of 
patents. The court would then perform the duties which were now 
performed by the law oilicers, our courts of law, and the Privy 
Council, ‘Che advantages of this arrangement would be that those 
who examined applications for patents would not go out of office 
with each change of ministry, by which system their experience in 
matters of patent practice was at present lost to the public, and the 
court would be fully acquainted with the history of each patent 
granted. 

Mr. G. W. Hastings had listened with interest to the opinions that 
had been advanced on this subject by practical men who had taken 
part in the discussion. He confessed, as far as he was personally 
concerned, he had no other pretension to speak upon the matter 
beyond that of strict impartiality. He had no personal interests in 
it whatever, and he simply represented the interest which, after all, 
would have to finally settle this great question—that was the 
interest of the public. He thought it rather unfortunate that one or 
two of the speakers had, probably in the heat of argument, thrown 
some doubt on the right of the public to bave any interest in the 
question. 





Now he had every respect for the interests of pateutees, | 


but he thought the public had a ght to be heard in the matter. It | 
seemed to have been assumed by the gentleman (Mr. Spencer) who | 


on the last occasion spoke in reply to the very admirable speech of 
Mr. Hawes, that if they once conceded that there was a property in 


invention, they at ouce settled the whole question, and that therefore | k 
| argument that patents were monopulies, 


the present patent law was always to be maintained. He begged to 
deny in the most explicit manner tue force of that argument. He was 
fully impressed with the feeling that there was a property in inven- 
tion, and that that property ought to be maintained. He thought 
when a great inventor gave to this country the benefit of some dis- 
covery, he was deserving of very high reward, and his merits ought 





to be recognised, but he did not see, while acknowledging that, that 
there was any necessity to maintain the present or any patent law at 
all. Let them go for a moment into this question. The gentleman 
who opened the discussion this evening told them that the patent 
law and the copyright law stood on precisely the same grounds, 
Now, he (Mr. Hastings) could hardly imagine two things more 
diverse, and it was from that misapprebension partly that so many 
errors had crept into the subject. He would give them an instance 
of the difference between copyright and patent law. When Sir 
Walter Scott wrote his “*‘ Waverley,” he introduced into this country 
an entirely new species of literature—historical romance—and he 
obtained the copyright of that work, aud it would,have been piracy to 
have reprinted it ipsissimis verbis; but they did not by that graut to 
Sir Walter Scott a monopoly in the printing of historical romances, 
They did not say that for a certain number of years he should be 
the only person in this country to produce novelsof that description. 
They allowed any one who chose to write historical romances ; but 
the principle of the patent law was that they should confer upoa one 
man who had invented a particular thing an absolute monopoly in 
it. The point he arrived at was this—grautiag there was a pro- 
perty in invention, was the present system of patent law the best 
system for securing that property either as regarded the inventor or 
the public? He would deal with the question first as regarded the 
public. In ancient times it was considered that if an enterprising 
navigator discovered a new country, the only proper way to reward 
him was to make him a grant of that country ; but in process of time 
it was discovered that the better plan of reward was to give a suit- 
able recognition of the discovery, and throw the land open to public 
use and occupation. Much the same question was involved in the 
patent law—whether there was not a better way of rewarding than 
giving a monopoly? The argument on public grounds had been 
that by granting patents they encouraged invention. But what did 
one speaker say ?—That under any circumstances they would have 
invention—that invention once in the head, it must come out. He 
quite subscribed to that. He believed the faculty of invention 
was like the faculty of poetry, or of art, and if a man 
bad that genius within him he was sure to invent. If 
that were true, as the gentleman in favour of the patent law had 
informed them, it seemed that ihe case of the patent law, as far as 
the public was concerned, fell to the ground; for it was clear the 
public had the benefit of the invention, whether they rewarded the 
inventor or not. In that case every shilling paid in fees to the 
patent office was so much useless burden upon the public, for, after 
all, it came out of the public purse. It seemed to him, as far as the 

public was concerned, the patent law, on its present footing, was 
wholly indefensible. He would now consider the question from the 
inventors’ point of view. Was the granting of a monopoly the best 
means of rewarding him? If there was any truth in the facts 
and figures of Mr. Hawes, it seemed a bad way of reward- 

iug him. It seemed to create a lottery in which very often 
the best man lost and the worst man won. It seemed a mode of 
rewarding which might not only fail in its object, but might lead the 
unfortunate inventor to spend his whole life in an idle pursuit of 
riches. He thought, as far as the inventor was concerned, a more 
satisfactory plan would be that each invention should be valued by a 
competent tribunal, and that it should be rewarded by a certain sum 
at once from a public fund, upon its being declared to be a true and 
really good invention. ‘That would surely be a more certain and, 

he apprehended, a more satisfactory plan than the present system of 

patents, and he thought this the more, because he could not help 
teeling how inadequate had often been the rewards to really great 

inventors of this country under the present patent law. Large 
fortunes had often been made by men whom it would be 
ridiculous to term inventors, men who had made some trifling 
modifications, while those who bad couferred illimitable advantages, 

not only on this country but on the world, had sometimes been left 

to die in poverty. He trusted he had demonstrated first, that the 
present system was not satisfactory to the public, and secondly, that 

it was not so to inventors. If that were the case, he thought the 
Legislature of this country, enlightened by the assistance of this 
society, should take the matter into consideration, and enact for the 
benelit of inventors, as well as the community, a system which 

would be satisfactory to both, which would give the best reward to 
genius, and would not deprive the public at large of the free use of 
the invention. 

Mr. Walter Hancock said that the policy and operation of the 
patent law had been forced upon his attention by an experience of 
its working for nearly twenty years. No one could deny that that 
working was unsatisfactory, sometimes grossly unjust; so much so 
that it was even possible (as was suggested by Mr. Hawes) for a 
man to have his invention snatched away from him, and if he neg- 
lected to follow it up closely to the doors of the Patent office to see, 
by operation of law, the legal title to his property conferred upon 
another. But this monstrous scandal, although within the letter of 
the law, was diametrically opposed to its spirit; it was an evil not 
necessarily inherent in the law, but possible only from its present 
lax and clumsy administration. To an enterprising manufacturing 
country like ours, the subject was one of great importance aud of 
great difficulty. The views entertained as to the policy of any law 
for the protection of patent right were as wide asunder as the poles 
—for inventors too often insisted that it was the duty of the Siate 
to establish a system for their especial aud ample protection, over- 
looking tbe fact that the law owes duties to the public as well as to 
the inventor; on the other hand, persous entitled to great weight 
maintained that the policy of patent right was essentially vicious, 
and opposed to the principles of a sound economy, inasmuch as it 
created a mouopoly. Between these two extremes there was ample 
room for a sound and beneficial law. The staunchest oppoueuts of 
patent right would not deny that the inventor of a new and useful 
invention was entitled to a substantial reward of some kind. We 
were told, indeed, by a few, that invention, like virtue, would prove 
its own reward; this would only apply to the pure philosopher, 
who pursued the study of science for its own sake. We were told 
that the State should reward inventors; but what was to be the 
nature of this State reward? A decoration, a riband, or a nomina- 
tion toa legion of honour? He did not wish to undervalue these 
acknowledgments, but they were not the considerations that would 
weigh with the body of our countrymen as a stimulus to Invention. 
Then we were told that the State ought to give pecuniary rewards. 
He maintained that it would be impossible to work out such a 
problem either satisfactorily or ecovomically. How diflicult it was 
now to get the Admiralty or any Government body to appreciate or 
take up any new invention, however valuable. If a uepartment 
of the State were charged with the duties of examiniwg and 
dispensing rewards for new inventions, was it not probable that 
instead of 3,000 we might have 30,000 claimants per annum? 
And should we not require for this purpose a machinery and 
a body of experts more extensive and costly than that which 
was advocated for the preliminary examination of patents é 
Another serious objection would be that these rewards would _ 
heavy charge upon the State, whereas the present law was not ~— 
self-supporting, but left a surplus, which, as Mr. W ebster justly 
said, ought to be applied wholly to the encouragement of inven- 
ion. He could not but come to the conclusion that for the people 
of this country, who apprectated everything by its value in ee, 
shillings, and pence, the only feasible reward was the Papgunue 
one, such as was conferred by patent right ;" because such a rew o 
would usually be as nearly as possible equivalent in value to the 
benefit which the public themselves (vy the purchase of any 
patented article or process) cousidered thai the inveutor had oon 
ferred upon them by his invention. Now, it was easy to eeht 
dog a bad name,” to raise ap unfair prejudice against patent ng " 
by stigmatising it asa “ monopoly,” as a remuant of the laws . 
olden times. He considered that Mr. Webster had demolished the 
by showing that ibey 
deprived the public of no existing right or benelit, because ber 
referred only to new trades or processes created. He (Mr. yrs , 
must demur to the proposition of the chairman of the —, a 
5 nt right was a remnant of the law of olden times. set 
sike by side with invention, patent law was of comparatively recet 
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date. In olden times there was no patent law; there was no 
necessity for it; nor was there any necessity for copyright. Inven- 
tions were “few and far between,” and it was while in the actual 
enjoyment of that reward for which the author or inventor of the 
present day had to strive so bard, that many of the great works and 
inventions of old were completed. To what higher reward could 
Virgil aspire, when engaged upon his ueid, than the patronage 
and bounty of Augustus? Or Horace, than that of Macenas ? 
Was it not at the court of Hiero, of Syracuse, that Archimedes 
made the great discovery of specific gravity ? But, if the proposi- 
tion were correct, that patent right was a remuant of the laws of 
olden times, that alone would be no argument for its abolition. If 
we wished to descend from the proud position that we occupy of 
being the greatest, freest, richest nation in the world, we could not 
do better than begin by abolishing some of our laws of the olden 
time, such as trial by jury, which was said to have existed about 
1,000 years, Magna Charta for about 650, and Habeas Corpus, which 
might be said to date from the same century as our patent right. 
He contended that what was vicious iu the oldeu laws of mono- 
polices was abolished by the Act of 1624, and that the Legislature 
exercised a wise discretion when they excluded from its operation 
the patents for inventions. So far, therefore, from regarding 
patent right as a law that ought to be abolished, he looked upon it 
as a necessity of the present time. This subject had been fully 
discussed at the meeting of the British Association at Manchester in 
1861. Mr. Curtis (then Mayor of Manchester) gave a striking 
instance of the necessity of a patent law. His firm had spent 
upwards of £10,000 in the perfecting and introducing a new 
machine ; without a patent right it would have beeu open for avy 
engiueer to have availed himself of all this outlay, and actually to 
have made and sold the improved machiue, and got a profit, at a 
price at which the inventor himself, with this outlay to make up, 
could not possibly compete. If the opponents of patent right 
charged its advocates as monopolists, surely their own principles 
too nearly approximated to these of the communists. He (Mr. 
Hancock) could give a more striking instance, drawn from his own 
experience, of a new invention and manufacture that would not 
have been prosecuted but for the patent law. About twenty years 
ago there was introduced into this country and to this society, a 
substance new to us—gutta-percha—and for the introduction the 
society rewarded Dr. Montgomerie with its gold medal. It was 
introduced as a scientific curiosity, in the hope that means might be 
devised for rendering it a useful material in the manufactures of 
this country. Hitherto it had answered no such purpose, although 
it had existed for probably 5,800 years. It could not be obtained 
without great difficulty ; it was uecessary to penetrate tropical 
forests, inhabited by tigers, at a distance of 15,000 miles from home. 
lt was not, therefore, wituout cousiderable labour and euterprise— 
it was uot, in fact, until after the undivided attention of three 
gentlemen for a period of three years, and the assistance of others, 
and at a total expenditure of nearly £25,000, that any manufacture 
for profit could be attempted. He would confidently ask, would the 
inventors aud capitalists have combined to do this but for the pro- 
tection of the patent laws? What had been the result? The 
public had been largely benetitted by the many purposes to which 
this substauce had been applied, but especially by its application to 
submarine telegraphy. When we recalled that the old Atlantic 
cable by one message saved this couutry upwards of £50,000, that 
during the Crimean war the Black Sea cable was estimated to have 
saved this country upwards of £1,000,000, and that besides this we 
had for twelve years enjoyed submarine telegraphic communication 
with the Continent, it must be obvious that the benefits, direct or 
indirect, conferred upon the public by gutta-percha were incalcula- 
ble. He would grant that the gutta-percha patents had produced 
an immensely handsome reward. He would grant that, as was too 
often notoriously the case, the bulk of that reward had been 
reaped, not by the inventors, who conferred the benefit, but by the 
enterprising company who worked the inventions, and to whom 
for their enterprise some degree of credit was unquestionably due ; 
but he would firmly maintain that the benefits conferred upon the 
public had been immeasurably greater than those conferred upon 
the inventors and their coadjutors, and that, in the true spirit and 
interest of the patent law, the contract entered into by the crown 
on behalf of the public, by which, in return for the invention, the 
crown granted a patent right for the limited period of fourteen 
years, was a just and beneficial contract 

Mr. J. A. Macfie said he felt very much honoured and gratified in 
having the opportunity of being present and listening to the dis- 
cussion, and he was oniy sorry that the cause which he espoused 
had so few advocates in a place where, above all, he should have 
thought that it would have found friends to support it. He was 
glad that the hon. secretary of the Association for promoting Social 
Science had addressed the meeting so well and so ably, and he was 
afraid that in having to follow him he should prove the great 
advantage of professional men over plain men of business. The 
subject was a very large one, and had been most ably brought 
beiore their notice by Mr. Webster, whose paper embraced questions 
which had been very often debated, namely—right of property in 
inventions, what reward ought to be given to men of genius and 
men of skill who benefitted the public by their inveutions, the 
present state of patent law in Britain, and the best remedies for the 
evils which were universally admitted to exist. These subjects 
could not be considered without also taking into consideration the 
state of affairs with regard to inventions in other countries with 
which England stood in relation, and the changes which had come 
over British gommerce and British manufactures by the introduciion 
of free trade. The principle which had been advocated by many 
in this society, when reduced to different language, was, that every 
man who made an invention hada right to prevent others from 
doing what he had done. That was, in plain terms, the proposition 
which they were asked to receive. Without going very far into the 
subject, he would only remark that it was very fortunate for us 
that we did not live in the days of Adam and his immediate 
descendants, for then everything was new and everything was an 
invention, and our race would still have been savages. He could 
not think that anything which would not apply to such a state of 
society could be consistent with the Divine law, and since he took 
such high ground as that, they would allow him to say that he 
thought that many of the things which were said on this subject 
were hardly consistent with the principles of the religion which 
prevailed in this country. Those who doubted the advisability of 
this system of rewarding inventors by means of monopolies were 
not averse to any amount of honours. Oue of the speakers had 
rather disparaged honours, but he could say for himself that he 
would rather have some honour, some acknowledgment from the 
Queen, some proof that be had served his country, than he would 
receive a thousand pounds; and he was quite sure that there were 
many who were influenced by the same feelings. But, although 
they heaped honours on those who really deserved them, yet he was 
sorry to say that one of the defects of the present system was, that 
it was no honour to be a patentee, for they were only a class of 
persous many of whom pretended to be inventors without having 
done anything at all meritorious or deserving of the privileges 
Which they enjoyed. With regard to the question of property in 
inventions, he would offer one or two observations to show that, 
in the ordinarily accepted sense, this could not exist. What was 
bought was not the invention, but the secret. The patent was the 
recompense, not for the invention, but for the secret, and the prouf 
of that was that a reward was given to any man who imported an 
invention, and in that case the reward was not for an invention, 
but for having communicated to the country a secret ; therefore the 
property was not in the invention but in the secret. Canada, acting 
on this principle, had stipulated that she would give no patent but 
to those who were resident within her own territories, He only 
gave this as a proof that, even in our own colonies, where they had 
got emancipated from the old traditions of our country, they 
actually acted upon the principle that there was no inherent or 
Datural property in inventions. It occurred to him, however, that 


our friends on the other side of the Atlantic would show a litile 
more good sense if they would consider the public interest rather 
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more even than that of those favoured few who made inventions. 
Ip point of fact, in their way, they did consider the public, 
because their practice simply amounted to this, that they presented 
gratuitously to the colonies of Great Britain the produce of all the 
inventions which we pay for, and thereby hung a thought which 
required great attention in these times, namely, that the people of 
Great Britain were throwing upon the manufacturers of Great 
Britain the great burden of patents, and at the same time, as Mr. 
Hawes had very properly stated, they were calling upon them to 
compete, under free trade, with al! countries in the markets of the 
world, and with those who were using our inventions without 
paying for them, while our manufacturers were obliged to pay the 
heavy royalties which patentees demanded. What had to be con- 
sidered was, the best means of getting rid of these heavy burdens, 
which would prevent Britain from running successfully in the race 
of commerce. Another proof that there was no natural property in 
inventions was afforded by our own law, because if there really was 
any property in an invention it would go to a man’s heirs and suc- 
cessors, and would not go from him at the end of the fourteen 
years; this, however, was not the case, and it plainly showed that 
this was not what we called “property.” Again, another excellent 
suggestion had been made by Mr. Webster, and was entitled to all 
the weight which anything coming from him deserved, and that 
was that there ought to be the privilege of a compulsory sale, which 
could not, of course, exist in the case of property. The second 
proposition of our patent laws, when reduced into shape, was that 
every man who found out a new way of doing a thing must first 
undertake a very heavy task. Before a man could use his own in- 
veution he must do what would be the work of a lifetime, namely, 
inquire whether anybody else had the plan patented. If be made 
any discovery, he must first of all, before he could do anything 
with it, go to the patent office, and to all the various manufacturers 
who used the particular machine in connection with which he had 
made his discovery, and ask them if they had ever seen his way of 
doing it before. Surely this was a most preposterous state of 
things! He said it deliberately, that if he was a patentee he must 
either neglect his business to attend to his patent, or else he must 
neglect his patent. What he held was that if a man was a patentee 
he must go to all parties connected with his trade, and tell them 
what his plans were, and make arrangements with them. Another 
hardship was for a man to find himself duped after he had made his 
arrangements with a patentee; but he was sorry to say that the 
present laws enabled persons to be victimised in that way. Above 
all, it must never be forgotten that times were changed, and that 
we were changed too, and that we were not consistent in main- 
taining patent laws, which only teuded to restrain trade. 

Admiral Sir Edward Belcher said the question of absolute inven- 
tion, of the strain on the brain in bringing the first idea into satis- 
factory action, could only be comprehended by those men who had 
toiled, and dreamed, and expended time and money in perfecting 
an invention. Inventious which deserved the protection of patents 
should only be discussed by actual inventors. If it were assumed 
that the great men who had risen to eminence in their different 
pursuits saw no bright light ahead which was destined to reward 
them for their lalours, it was most probable that, couuting the cost, 
the waste of time, and the ungenerous return which inventors ex- 
perience from the public, they would at once exclaim, “ Better far 
stick to my work with the tools 1 have than fool away my time 
that others may benefit by my exertions.” Inventions, however, 
in many instances, were not the result of absolute study for a 
decided purpose; in some cases the result of mere accident, An 
instance of this bad occurred to him without the slightest idea of 
seeking for or taking advantage of it. He was engaged in turning 
a very hard wood, which threw off very fine bright sulplur- 
coloured shavings and dust, aud had invited a party to dine on 
board his ship. His steward warned him he had barely time to 
dress, and brought him hot water. Jt was near the equator, and 
the exertion of turning had produced profuse perspiration. He 
washed his face with the plain water and got rid of the fine dust. 
The moment he began to use the soap to his hands and nails they 
were immediately dyed of a bright red, and in that state he was 
compelled to receive his guests. That, however, was his secret; 
he had, malgré lui, discovered a dye. Now, what was the effect of 
a discovery made under such circumstances? For the moment he 
followed it up, amused himself by dyeing flaunel, cloth, &c., but 
his time was too valuable; he had other duties demanding his 
attention ; it would not pay, and it passed unnoticed. So would it 
be with engineers and workmen—unless they saw the course open, 
by the protection afforded by patent, they would in a similar 
mauner neglect discoveries of the utmost importance. 

Mr. George Clarke said that, when in a discussion of this kind 
men of such distinction as Mr. Hawes, the chairman of the council, 
Sir William Armstrong, and others who had evinced the highest 
talent and the soundest discrimination, expressed the views which 
they had, it became the duty of inventors, and of the public, whose 
interests were really identical, to stand up in favour of protection to 
inventors, There had even been some bints in the Legislature as to 
an intention to abolish the patent laws, and he thought it was, 
therefore, incumbent upon inventors to do their best to refute the 
hollow arguments by which it had been attempted to be shown 
that inventions should not have protection. Mr. Hawes said that 
protection by patents was detrimental to our own manufacturers, 
because it held out a premium to manufacturers abroad to 
reproduce our best productions. He confessed that he had 
read that observation with surprise, and be could not 
even now quite understand it. lt was supposed that from 
a specification, foreiguers could at once seize all the ideas 
of an original inventor, and be able to carry his plans out. 
Unless that was the view taken where was the danger to the 
interest of the country in publishing specifications. They all 





| knew, however, the extreme difficulty of carrying out inventions. 





It was not always the original inventor who carried out the inven- 
tion, but it was by the combination of bis taleuts and the capital of 
others, which he was able to command by having secured a mono- 
poly, that, at last, the public was presented with all the fruits of the 
invention. Surely the original inventor had the best chance of 
bringing his invention to bear, and he certainly thought that the 
danger to this country was very little of its trade being injured by 
foreigners taking up our new inventions. But now that free trade 
existed, supposing the result to ensue which was stated in the ar- 
guments of those who stood up for the public, then it would be to 
the benefit of the public if the foreign manufacturer should be more 
successful than the original inventor, in carrying the invention into 
practice. They all knew how difficult it was to seize the ideas of 
others from any written description. It was almost impossible to 
understand an invention without diagrams and drawings. He knew 
a case in his own experience, in which, in order to introduce 
spinning machinery into Belgium, although the drawings and 
specifications were published, the foreigners were obliged to send a 
skilful workman over to England to engage himself in the manu- 
factory. He saw no reason, therefore, on that ground, why patents 
should not be granted for inventions. Another point, which had 
been referred to, was the great number of patents which had been 
taken out, and the great loss, as it had been said, to the public. 
This fact, which had been put forward so prominently as an argu- 
ment against the patent laws, and a condemnation of inventors, was, 
in his opinion, the highest proof of the great utility of protection, 
even in the shape in which the law now afforded it. He would not 
now enter into the present state of the law, which he admitted to 
be very defective; but what he was advocating was the existence 
of protection to inventors. It was nothing but the patent law 
which had brought forth this great number of patents. It was 
the hope of reward which had stimulated inventors, and which 
had induced men to become inventors when otherwise they would 
not have been so. That which happened in all other cases hap- 
pened in this case; for, after all, the shape which a‘patent took was 
that of a commercial enterprise, and nothing more. They must 
evoke the spirit of competition; and, if they did that, then they 
would at once obtain those results which had raised this country to 
the pinnacle of greatness. The great merit of the existing patent 
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law was that it stimulated inventors to compete for the great prizes 
which were only the rewards of success. They all knew, when 
they started in the race, that they could not all successful; but 
this was the case in all professions and occupations. Therefore, this 
argument, which was used against protection to inventors, was 
really the strongest argument in its favour, for it was quite a mis- 
take to suppose that the number of applications for patents 
represented the same number of real inventions. The number of 
patents worked in this country, in proportion to the population, was 
less than in Prussia. He had just been told that the number of 
patents granted there was only seventy per annum; but the system 
there was very exclusive, and the committee of experts refused any 
patent which they did not understand, and, therefore, the number 
was very much reduced. 

Mr. Winkworth said that he had intended to enter, at some 
length, perhaps, into the discussion, but his friend, Mr. Hawes, in 
his admirable speech on Wednesday last, had so fully anticipated 
any arguments he could have adduced in support of the views they 
held in common on this subject, that he would content himself with 
a few words only. Having, about ten years since, on the occasion of 
a paper on the patent laws, read by Mr. Webster—distinguished like 
that with which he had favoured the society at their last meeting, 
by acute reasoning, if not by conclusive arguments—taken a rather 
promivent part in the discussion, he could not reconcile it to himself 
to be quite silent that evening. Although in the debate to which he 
referred only one other member besides himself, Mr. Denison, advo- 
cated emancipation from the paralysing influence of these laws, it 
was spread over no less than three meetings. Either, therefore, the 
arguments they had advanced were very cogent, or those who 
adopted the views of Mr. Webster, being themselves inventors, and 
too much dazzled by the prizes which they saw dangling before 
them, were too much interested in the retention of the law to see 
clearly that the statements they made of the hardships imposed on 
inventors by these laws, were precisely those which established their 
utter worthlessness. For his present purpose it was not necessary 
that he should affirm or deny that invention or discovery, when 
published, was property; but it must be borne in mind that such 
publication was voluntary, and not compulsory. All that he argued 
was that, in the interest of progress in art, science, and manulac- 
tures—eveu in the interest of humanity itself—these laws ought to 
be repealed. Since the time alluded to above, other aud more 
important opponents of these laws had entered the field. It was 
sulflicieut for his purpose, on the present occasion, though there 
were many others whom he might name did time permit, to refer 
to the late eminent engineer, Mr. Brunel, who, in the chair when 
Mr. Hawes read a paper on “the Soap Manufacture,” eagerly 
availed himself of the opportunity to confirm Mr. Hawes’ com- 
plaint of the impediments to improvement which these laws 
presented at every turn, and to condemn them from dear-bought 
experience. In fact, he denounced them in the most empiatic 
language, as having been a constant source of annoyance, difficulty, 
and loss, the full extent of which it would be difficult to exaggerate. 
In this he (Mr. Winkworth) fully concurred; and nothiug had 
taken place since that time to alter his conviction that these laws 
were not susceptible of improvement; and so long as any similar 
enactments, professing, as these did, to encourage invention, were 
suffered to continue in operation, the complaints, so frequently 
repeated during this discussion in various forms, would be urged 
by the sufferers from them. He need scarcely add that the views 
he had long entertained were confirmed by the discussion, so far as 
it had gone. 

Captain Selwyv, R.N., said, as a member of the Council of the 
Inveutors’ Institute, he felt it would not be well if the discussion 
were allowed to be closed without expressing the opinion of that 
body. They felt it to be their mission to protect the interests of 
inventors, and he was there to say distinctly that, although there 
might be defects jn the present system, and although the laws 
might be very faulty, and the interests of inventors aud the public 
might appear to be antagonistic, this was not really the case. I'he 
first question started by Mr. Webster was, whether inventions should 
be encouraged and inventors rewarded? No one could have 
attended the discussions which had taken place without seeing that 
the general sense of the meeting was to aflirm this proposition, He 
did not see the good of having a board of experts, for his experi- 
ence of boards had taught him that, if parties applied to boards, 
they were sure not to get anythiug done so long as there was any 
possibility of anything being staved off. He did, however, rely 
on one board, aud that was the public. The public was the great 
body of experts, who seldom or never made an error, and who 
gave a really practical decision on a patent by giviug money for 
it, and in that way the inventor was very fitly and properly 
rewarded. But few of the inventions which were brought forward 
would ever be carried out successfully if the whole energies of one 
individual were not devoted to that single object. There bad been 
something said about injustice to the public and the manufacturer. 
The manufacturer was uot obliged to buy an invention ; and if he 
bought a patent, and found himself taken in, he had no more right 
to complain than a man had who had bought a horse without a 
warranty, and then had found it to be unsound. If he acted vn his 
own judgment, without making proper investigation, he must not 
be surprised if he was duped. He thought they should never pull a 
brick out of any structure without they had a better one to put in; 
and, in this case, that had not been brought before them, Certainly, 
it had not been brought forward at this meeting. He entirely 
denied the argument which had been used in connection with the 
copyright law, and he thought that the manufacturers had not 
spoken of inventors in the way in which they should, because it 
must be remembered that it was the inventors who had made the 
mavufacturers what they were, aud who had made our great nation 
what it was. But for them mankind would now be in much the 
same condition as they were in the time of Adam. No doubt such 
men as Sir William Armstrong and Mr. Hawes were in positions 
which rendered them independent of the patent laws; but 
he could not conceive of any engineer, mechanic, or artisan, 
wishing to do away with such a stimulus to exertion and improve- 
ment. 

Professor Wanklyn wished to correct a remark of one of the 
speakers, who said that patent laws existed throughout the whole of 
Europe. There was certainly one place where there was no patent 
law, and that was Switzerland, and, indeed, throughout a great 
portion of Germany there was virtually no patent law, for every- 
thing had to be patented some thirty or forty times befure a patent 
became valid. According to this it would appear that there was, at 
least, one part of the civilised world where patent laws were in 
disrepute. He would just say one word as to why patent laws 
should be abolished. 'he justice due to inventors was often in- 
sisted upon, but why was it just to reward an inventor? Only as 
an example of this great principle—that it was just to rewaru 
individuals who conferred great benefits upon society, but who 
reaped no rewards themselves. Now, was this practicable? Could 
we do this? He thought it was utterly impracticable. There were 
a great many people besides inventors who conferred immense 
benefits upon society, but who themselves reaped no rewards. If, 
then, there was no other argument for the law than that general 
principle, it must fall at once, because, if once they admitted it, it 
would lead them too far. He would give a very common instance 
as an illustration. Everybody kuew, now-a-days, of the immense im- 
provements which had been made in the production of dyes. Dyes 
had been produced, as everybody knew, from coul tar. In the pro- 
duction of these dyes about a huudred people bad been employed, in 
order that this end might be produced. What did the patent law 
do? Why, it did not confer auy reward upon any of those hun- 
dred people, but only just upon the last man, who appeared to put 
the last stone to the edifice which others had raised. Now, was this 
just? Why should they single him out, and pass over all the 
others? The system was an unjust one, and he believed there 
_ nothing in this country so unfavourable to science as the patent 
aws, 

The Chairman said he thought the meeting would agree with 
him that the subject had now been sufficiently discussed to make it 
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right that he should ask them to do what he was sure it would be 
very gratifying to them to do, to express their thanks to the author 
of the paper, who would be afforded an opportunity of making 
observations in reply to some of the arguments which had been 
addressed to the various questions raised by his paper. He should 
like, however, with the permission of the meeting, to make a few 
observations upon the subject-matter of discussion, before he con- 
veyed their thanks to Mr. Webster for the paper which he had 
read. He thought it was very fortunate that the subject had been 
introduced by a man who had himself had so much personal expe- 
rience in the working of the patent law, and who had had a large 
share in the framing of the patent law of 1852, or, at least, in the 
combining of two bills into one Act of Parliament, and who, since 
that time, had had great experieuce of the working of the Act. 
He would not, however, consider the merits or demerits of the Act 
of 1852, which regulated the forms of procedure necessary for 
acquiring patent rights, but would limit himself to an inquiry into 
the claims of inventors to some public recognition. With the 
exception of one or two gentlemen there had been but little dispo- 
sition to deny the claiwns of men who had invented important 
improvements in manufactures to some kind of recognition. He 
thought the general objection had been rather to the form of 
recognition by means of the patent law, If it were fitting to 
reward intellectual results in the form of inventions, or of works 
of literature, or art, the question then arose whether the protection 
of inventors for a limited period of time was a reasonable character 
of reward. ‘They knew that there had been in this country, and, 
doubtless, in others, some subjecis for which the State had offered 
rewards, such, for instance, as the important discovery of the lon- 
gitude at sea, for which a State grant was made to Harrison. 
‘hen, again, there was the north-west passage, which the State 
thought of so much importance that its discovery would be deserv- 
ing of a large national reward; and although the State by these 
acts bad recognised the right of reward for great services, it was 
obvious that, with regard to the greater number of inventions, 
such a mode of reward was utterly inapplicable. It had been said, 
by some gentlemen who did not deny the right to a reward, that 
it would be better to give that reward out of some public fund. 
He thought, however, that the greater part of the meeting would 
adopt the views enunciated by Captain Selwyn, that, however 
desirable a public board might be to decide as to the novelty of 
any particular invention, the public were, after all, the best judges. 
No public departmentcould successfully accomplish the desired object, 
so that they were brought back to the system already adopted in 
this and other countries. It seemed to be considered that, whether 
in connection with literature, science, art, or invention, protection of 
the inventor was the most convenient, the justest, and the best 
reward which could be bestowed upon him, All that was done 
was that, for a limited time, he was allowed the use of his in- 
vention before the general public could have the benefit of it. He 
could not himself see what injustice there was to the public in 
that. He would refer them to the statute of James I., and ask 
them if the words of the statute could be improved; and when it 
was said that this law was a relic of the olden time, it must not 
be forgotten that America adopted the principle of it in 1790; and 
that in 1791, at a time when privileges were not very much up- 
held in France, it was also adopted by that country, and since that 
time the same principle bad been introduced into other countries. 
The words of the statute, which was for awarding monopolies, 
were, that it should not extend to letters patent for the term of 
fourteen years for the sale, working, and making of new manufac- 
tures, which shall be “ neither unjust, mischievous to the State, nor 
hurtful to trade, vor generally inconvenient.” Could there be a 
better definition of what the public should reward than that ? 
Something had been said about the patent law being injurious to 
free trade, but it seemed to be forgotten that all the greatest 
political economists of our country were in its favour—Adam Smith, 
Bentham, and John Stuart Mill; and, therefore, when gentlemen 
talked about its being in opposition to free trade, and looked upon 
those who supported it as being still in ignorance of sound 
economical principles, they might be fairly answered that opinions 
coming trom such men as he had just mentioned were, at least, 
worth consideration. He would also ask those gentlemen to 
remember that all the existing laws of copyright had been passed 
in the present reign, and that, only two years ago, this very 
society, by its own laborious efforts, succeeded in getting an Act 
passed for giving artists a copyright in their works, so that this 
species of protection was not such antiquated legislation as some 
people described it to be. Then it was said that the present 
system was unjust to inventors; but be would rather let the 
inventors determine that question for themselves, and they cer- 
tainly seemed to be satisfied with the principle of the protection 
afforded to them, and to desire to preserve it. The gentleman who 
spoke last had complained that, under the present system, one was 
rewarded while another was not, but he was very much afraid that 
that would be found to be the case in all things in this life. Then 
the question remained whether it was an injustice to the public that 
an invention, upon which a very large amount of time, and labour, 
and capital had been expended, should be preserved to the use of 
the inventor for a certain time before the public had the benefit of 
it. It certainly seemed to him that to defer for atime the enjoy- 
ment by the public of the fruits of intellectual labour, employed in 
important experiments, producing discoveries of much value, was 
not unjust to the public, and did not obstruct economical progress, 
and this plan possessed the recommendation of graduating the 
reward by the extent to which the invention was usefully employed. 
lle would only add that the wondrous extension of our manufac- 
tures and commerce during the last ten years would seem to show 
that, whatever other effects might have resulted from the law of 
patents, it had not hindered the growth of national wealth. He 
would now, in the name of the meeting, express to Mr. Webster 
their warmest thanks for the able paper which he had read, a 
paper which was ome moderate in its tone, and which 
had, therefore, brought the subject before them in the best form for 
consideration, 

Mr. Webster said he felt very thankful to the meeting for the 
way in which they had received the chairman's proposal of a vote 
of thanks to him, and he would take the opportunity which was 
now afforded him of making a few observations on some of the 
points which had been raised in the discussion. He would say at 
the outset that he really felt very great satisfaction in bringing this 
subject before the society after along interval. It was now some 
twenty years since it was first brought under the attention of the 
society, and he believed that much good would result from the 
discussion which had just taken place, The discussion was certainly 
\ very exhaustive one, and there was hardly a single point which 
liad not been raised. There was no doubt at all that there were 
very great inconveniences in the present patent law system, and 
the cost of litigation itself in connection with it was a scandal to 
the country, though he admitted that this was a matter with which 
a strong band could deal. He would not go into detail on legal 
matters, but there was one point to which be would just refer, and 
that was, that it had been decided that the user of a machine under 
any circumstances mightbe liable, That decision, however, had been 
doubted by a very great authority, and he thought that it was a 
matter which ought to receive very serious consideration. There 
was also another question, as to how far a person, who was 
merely the possessor of a patent, ought to have the privileges of a 
patent law extended to him. They all knew how the matter had 
been dealt with by the present Lord Chancellor; but these were 
questions which deserved the greatest attention, and if the sugges- 
tions which had been made during the discussion were carried out, 
it would certainly be a step in the right direction. He could only 
repeat what he bad said before, that he did not believe it was ex- 
pedient to grant patent right as a matter of course. Lord Stanley, 
in a discussion which was held some years ago, stated that he con- 
ceived the only patent right was a right to bring an action, which 
right should not be granted as a matter of course; and if this were 
more borne in mind, much of the present opprobrium would be 


ing the rights of the public and of the inventor, there was no doubt 
that it was a matter of extreme difficulty, and he thought 
that Sir Edward Belcher and Captain Selwyn had really 
disposed of that question, and he himself believed that it 
was impossible for any board of experts to value an in- 
vention, which was a matter to be left to the public alone, 
and then, after the public had valued it, they would find 
men comirg forward to purchase it at its value. He was very glad 
indeed to see their old friend Mr. Macfie, who had been for so many 
years a staunch opponent of the present system, though not of the 
rights of inventors, because he must do him the justice to say that, 
although he had spoken very strongly on the subject, he had yet 
always been the consistent advocate of licenses. With regard to 
what Mr. Winkworth had observed about what Mr. Brunel had said 
as to the soap trade, he only wished that Mr. Brunel were present, 
and then he would have asked him which he had found to be the 
greatest obstruction to the soap trade, the excise or the patent laws. 
There, in the excise, they had an instance of the most scandalous 
abuse in restricting invention. It was almost blotted from the statute 
book, and he hoped that it would soon be abolished altogether. 
Another topic of some importance had been referred to by some of 
the speakers, one of whom had asked whether, in order to 
prevent the taking out a patent by some one else, he was to adver- 
tise his invention in the newspapers. No, certainly not; but he 
could do this:—on the payment of a small fee (and he wished it 
were less), he could record his invention at the patent office in the 
shape of a provisional specification. That was one of the objects 
of the new patent law, to provide a means of recording inventions. 
But it was, no doubt, a very great hardship for a man to make an 
invention and after a time to abandon it, and then find afterwards 
that somebody else had taken out a patent for the same thing, and 
that he could not use his own invention without being put to a great 
deal of trouble and expense in litigation. It must be remembered, 
however, that the patent law did not so much reward the inventor 
because he was an inventor, but the man who gave the public the 
benefit of the invention; and this was recognised in the fact 
that patents were granted to the importers of inventions, the policy 
of which entirely rested upon this principle, that this was for the good 
of the public, and for that reason the man was rewarded, and not for 
being the successful inventor. If the matter was looked at in this 
view, it would be seen that it was out of regard to the public benefit 
that the reward was given. Professor Wanklyn seemed to conclude 
that, because science was not rewarded as it ought to be, therefore 
the practical arts, as developed in inventions, ought not to be 
rewarded; but that certainly was no valid argument against the 
system. He wished the meeting particularly to bear in mind the dis- 
tinctions which he had pointed out the other evening between an 
inventor and a discoverer, and he utterly denied that there was any 
analogy between the cases at all, With regard to preliminary exami- 
nations, there was a great difficulty in knowing what ove single step 
might lead to, as aninventor was very often before his age. He had re- 
ferred, in his paper, to the fallacies into which some persons fell in con- 
nection with this subject, and he thought that Mr. Hastings had fallen 
into an entire fallacy in what he had said about territorial grants, 
because the fact was that it was altogethera false analogy. In the 
matter of discovering a new country it was entirely a question of 
first occupancy, which was the basis of ail holding of property ; 
that was merely discoveriug what was in existence before, but in a 
patent a thing was created which did not before exist, and for thata 
reward was given. An allusion had been made to Dobbs’ case, and 
he was glad to have an opportunity of mentioning it, because he 
thought it was an illustration of the advantage that would have 
resulted from a preliminary inquiry, inasmuch as if such an inquiry 
had taken place all the litigation would have been avoided. Ifa 
preliminary inquiry were held at an early stage the inventor would 
not have to go on blindfolded, as he did now, but if he 
went on after he knew the real state of the case it would 
be on his own responsibility. With regard to the annual 
payments, there might be difficulties in the way, but the 
periodical payments had been hy A serviceable, and he had 
no doubt that yearly payments would be found to be the same. He 
had only one other thing to mention, and that was with respect to the 
screw propeller, which, but for the patent laws, never would have 
been started. The Archimedean Company established it under the 
operation of the patent laws, and hence its success. With these ob- 
servations he would again thank the meeting for the manner in 
which they had entered into the subfect, and he hoped that much 
good would result from the discussion. 

Mr. Henry Cole, C.B., writes to the secretary as follows :— 

At the adjourned meeting of the society to discuss the patent laws 
I request that you will have the kindness to read this letter, asa 
substitute for my presence. I feel it somewhat of a duty not to 
be silent, having taken an active part, years ago, in promoting the 
reform of the patent laws, upon the principles sanctioned by a com- 
mittee of the society, whose three published reports I was entrusted 
to prepare. 

1. In 1849 a numerous committee of noblemen and gentlemen * 
was appointed by the society to promote “ Legislative Recognition 
of the Rights of Inventors.” The opening paragraph of the first 
report of that committee was as follows :— 

“1. A British subject has no rights of property whatever in that 
intellectual labour which produces invention or scientific discovery, 
excepting such as he can obtain by petition from the Crown. He 
may have bestowed years of mental exertion and manual toil in 


before a Master of Chancery; went to the Home Office ; got his 
petition signed by the Home Secretary; took it to the Attorney- 
General; paid four pound four; “ Nobody all through ever thankful 
for their money, but all uncivil ;” back to Home Office; got a war- 
rant; sent to the Queen ; Queen sent warrant back; Home Secretary 
signed again; went to Patent Offico for a “Draft of the Queen's 
Bill” and a “ Docket of the Bill ;” two copies engrossed, one for Signet 
Office, one for Privy Seal Office ; engrossing, stamping ; again to 
Attorney-General ; again to Home Office; again to the Queen; then 
to the Signet Office; then to Lord Chancellor; then to Privy Seal ; 
then to Clerk of Patents; then fees to Lord Chaucellor’s Purse- 
bearer and to Clerk of Hanaper, and to Deputy Clerk of Hanaper; 
again fees to Lord Chancellor; and lastly, fees to Deputy Sealer 
and Deputy Chaff Wax! Pleasant processes to numerous interests 
—law and others. All this rubbish the Society cleared away. 

3. The Great Exhibition of 1851 gave a great blow to this anti- 
quated system, and a special Act of Parliament was obtained which 
enabled inventors to exhibit without the intervention of Hanapers 
and Chaffwaxes, Then a committee of inquiry in the Lords sat 
and an Act was passed, based upon many of the most important 
principles advocated by the society,iand in accordance with the 
practice more or less adopted by other European countries and the 
United States, I need not describe them; they are stated in the 
third report of this committee. 

4. There has now been ten years’ experience of this Act, and 
everybody, without exception, advocates the amendment* of the 
system; as Mr. R. Wilson said in his excellent and practical speech, 
“either improve this system or give up the patents altogether,” 
while there is a strong and growing party which desires its repeal 
and the abolition of patents. A commission, consisting of legis- 
lators, lawyers, and others, are investigating what is to be 
done, and, appropriately enough, the society again discusses the 
subject. 

5. Certainly the problem is most difficult, and not to be hastily 
solved. It is easy, if you are convinced, to say, “ Away with ail 
patents, and no monopolies ; leave manufactures aloneand to manage 
for themselves ;” and I confess I find myself inclining more in that 
— than towards tinkering at minute administrative leyal 

etails. 

6. Yet, ox the question of principle of patents, I hesitate tosay con- 
fidently that Adam Smith and Bentham, John Mill and others are in 
error, and that the practice of other countries is wrong. But the 
discussions which have taken and are taking place, as well as 
the experience of the last ten years, make, to my mind, some things 
in this matter quite clear. I have no interest whatever in any patent. 
I claim to have been a reformer of the old patent laws. Iam nota 
patent agent or a lawyer, and I think I am quite unprejudiced and 
dispassionate on this subject. 

7. It is clear to me that copyright in authorship or artists’ work is 
quite distinct from patent right in invention, or the “ first finding” 
of a thing. Minds, however alike, dwelling on the same thoughts, 
could never utter them or represent them in the same way identi- 
cally. Mr. Webster says, “the subject of copyright is one specific 
combination of words, letters, and lines, in this respect similar or 
analogous to the specific combination constituting a machine.” The 
fallacy of this is apparent when we put Shakespeare and his 
“Hamlet” as “similaror analogous” to W. E. G. and his “ werial 
machine,” or R. D. and his “hair brushes rotatory,” or W. C.’s 
“ lubricating apparatus,” as registered in the society's last journal. 
But inventors, seeking to find a something, would most probably 
each one find that identical something at the end of their race. 
They are like huntsmen—Reynard is there—somewhere—and the 
first seizes the brush, which the second or third might have got by 
happy accident. 

8. It has been hitherto held to be good public policy that the first 
finder shall have a limited monopoly of his invention against other 
— and finders, on condition of his honestly making it fully 

ublic. 

. 9. Everybody agrees that the finder does all he can not to keep 
this part of his engagement. His specification is made as dark as 
possible. Can you compel him to make it clear and detinite? Per- 
haps so, but it is difficult. Perhaps a public registrar might usefully 
be appointed to determine if the inventor did or did not state ina 
given form, clearly and unmistakably, what his invention was ? 

10. Iam opposed to Mr. Webster's opinion that “ Patents should 
not be granted as of course, but some check be placed on their indis- 
criminate issue by a preliminary inquiry and report.” I don’t wish 
to see a Pope for patents, or any compulsory tribunal attempting to 
decide if the invention be one or not. I doubt its competency an 
authority. I am sure it would give little satisfaction, and certainly 
an appeal against its decision would have to be allowed, which might 
be good for lawyers, but certainly not for inventors. The onus of 
the proof of the invention I think must rest solely with the inventor. 
Like all other possessors of rights, the inventor himself must defend 
his own if he care for it. 

11. One great merit of the existing law is that it extinguishes 
frivolities. Mr. Hawes has shown that out of 3,000 patents only 
100 sought to exist for seven years. “Only 100 out of 3,000 are 
worth £100 at the end of two years.” 

12. Ifit be determined to maintain the principle of a patent law, 
then the preservation of this principle of successive stages seems to 

* The following were the heads of a bill recommended by the society in 
1852, and it will be seen that many of the evils now complained of would 
not have existed had the recommendations been fully adopted :— 





perfecting a discovery most beneficial to mankind, still he is not in 
the position of being able to claim even the recognition of the 
fruits of his labour as his own. He must become a peti- 
tioner for the right to the Crown, which is absolute and 
irresponsible, and may refuse it without any power what- 
ever of appeal. Many and well settled as are the rights of British 
subjects compared with those of other nations, the suppliant 
inventor has no rights of his own in his invention.t The inventor 
in France, in America, in Holland, and in Belgium, even in Austria 
and Spain, has his rights recognised by declared law; but the 
Englishman has none. By passing through a series of formulas, so 
antiquated that the origin of them is lost in the obscurity of past 
centuries—so empty and frivolous that common sense revolts at them 


intricate that every one seemsa pitfall to discourage scientific inven- 
tion to the utmost—zo inexplicable, that the greatest diversity of 
opinion obtains in interpreting them—so costly, as to place scientific 
iutelligence wholly within the power of capital —an inventor may at 
last obtain a mere recognition of his right, which he is then at liberty 
to protect as he may be best able.” 

2. This committee brought before the public, for the first time, a 
recital of the thirty-five stages which it was necessary, at a cost of 
about £100 in fees only for England, to pass through to obtain a 
patent; and Mr. Charles Dickens, in a most humorous paper, entitled 
**A Poor Man's Tale of a Patent,” in his “ Household Words,” 


to patent it; came to London; petitioned Queen Victoria; declared 





* The committee consisted of the following :—The Marquis of Northamp- 


M.P,, the Right Hon. T. Milner Gibson, M.P., Henry T. Hope, Esq., M-P., 
Samuel M. Peto, Esq., M.P., Sir James Anderson, Glasgow, George Brace, 
Esq., Henry Cole, Esq., Charles Dickens, Esq., J. H. Elliott, Esq., John 
Farey, Esq., C.E., P. Le Neve Foster, Esq., M.A., Charles Fox, Esq., C.E., 
Wyndham Harding, Esq., C.E., Edward Highton, Esq., Captain Boscawen 
Ibbetson, K.R.E., Owen Jones, Esq., Herbert Minton, Esq., the Potteries, 
kK. S. Newall, Esq., Gateshead, Dr. Lyon Playfair, F.R.S., Richard Prosser, 
Esq., Birmingham, Dr. J. Forbes Royie, F R.S., W. W. Rundell, Esq., 
Falmouth, Archibald Slate, Esq., Woodside, Dudley, J. Jobson Smith, Esq., 
Sheffield, Professor Edward Sol:y, F.R.S., Robert Sutcliffe, Esq., Idle, Leeas, 
Jobn Syivester, Esq., Arthur Symonds, Esq., Professor Bennet Woodcroft. 
Secretary —George Grove, Esq. 

+ ‘There is not any clause or enactment by which the subject can 
demand them asa right. This great encouragement to indystry, this fruit- 
ful source of wealth, is still the free gift of the sovereign. It emanated 
from her Majesty, as the patron of the arts and sciences, at the humble 
request of her subjects, and it is as a gracious favour that she extends this 








removed. With regard to the appointment of a tribunal for adjust- 





royal protection to the inventor.”—** Godson on Patents,” p, 21. 


—so numerous that they can hardly be reckoned accurately—so | 


described how one Thomas Joy had perfected a model, and wanted | 


ton, the Karl of Kadnor, Sir John P. Boileau, Bart., Sir J. J. Guest, Bart., | 


RESOLUTIONS PASSED TO FORM THE HEADS OF A fiLv. 

1. That everything in respect of which a patent may now be granted 
should be registered. -_ 

2. That the benefits afforded by registration should extend to the United 
Kingdom of Great Britain and Ireland, and the Channel Islands. : 

3. That the registration should be considered merely a record of claims, 
and not as any determination of rights between parties. 

4. That it should be competent to any inventor to make disclaimers, and 
to rectify errors in his specitication at any period P 

5. That registration of inventions should be obtainable for a period of 
one year on payment of £5, and should be renewable for four periods of 
five years each, on payment of £10 at first renewal; of £20 at second 
renewal ; of £50 at third renewal; and of £100 at fourth renewal. [lhe 
principle of renewed payments is proposed as a means of testing whether 
an invention is in use, and of removing useless inventive rights that might 
| otherwise be obstructive of improvements. ] a 

6. That there should be penalties for using the title of “patent” or 
| “registration ” where none has ever existed. , Ss 
| 7. That the present tribunals are insufficient for the trial of subjects of 
| design and invention. aes , 
| §. That it should be permitted to commence actions for infringement of 
| the rights of inventors in the County Courts, 
| 
| 





ation has 





9. That inasmuch as, contrary to expectation, very little lit 
been created by the rights conferred by the Designs Act of 1842 and 154°, 
this committee is of opinion that a fair trial should be given to the working 
of the proposed system of registration of inventions before any special 
tribunal to determine inventive rights is substituted for the existing 
tribunals, - 

10. That any tribunal before which proceedings are commenced shoule 
| have power to refer any case for report and certificate to the Registrar, 
assisted by competent and scientific persons. ; ; ee 

11. That, upon the illegality of the registration being establishec by 
the judgment or order of any competent tribunal, the registration be cau- 
celled. . : oe 

12. That there should be only one office for the transaction of business 
connected with the registration of inventions, and the payment of fees In 
respect thereof. 

13. That every person desiring to registe’ : 
copies of the Specification of his claim, accompanied, in every case W 
is possible, by descriptive drawings. 3 ‘ 

14. That the mode and procedure of registration should be 
the Board of Trade, subject to a report to Parliament. ; ren 

15. That an annual report of all specifications registered, with proper '" 
dices and calendars, should be laid before Parliament. 

16. That a collection of all the specifications shouli be 
dared, and indexed, and deposited for public information | 
Museum. " 

17. That it is highly desirable that such a collection should be printed 

and published. _ 
| is. That the surplus profits, after paying office expenses ana ———— 

should be directly applied to some public purpose connected wits 
vention, but not carried to the Consolidated Fund. 
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me most important; but I think the time of duration of the right as 
well as the cost should be greatly reduced. 

13. Let the “ first finder” or inventor have a right of registering 
that he claims to be so. Compel him to register his claim as distinctly 
as possible. Allow of no evasions. Pay a public officer to keep 
him up to the mark. Allow his claim to stand good for twelve 
months, and no longer. This period, I think, would be sufficient 
to enable him, not, perhaps, in some few cases, to perfect his inven- 
tion, but to keep a-head in the market of other claimants, and to 
find, if necessary, the capital to go on with it; for it is generally 
admitted that the first finder has to find, besides his inveution, the 
capitalist who works the thing found. As Dr. Collyer said—* Men 
who had money did not, asa rule, devote themselves to invention.” 

14. It may be said that so short a period of monopoly is not long 
enough to attract capital. I don’t believe it. Capital will obey the 
usual laws of self-interest, and it is not requisite that Parliament 

should give it monopolies or protection. It can take care of itself. 

15. It has been proved, I think, that no very great discoveries 
can be traced to monopoly granted by the patent laws. They go on 
quite independently of charters or legislative laws and such like 
artificial conventions. I have arrived at the belief that the progress 
of inventions, either great or little, would rot be arres in the 
slightest degree if patent laws were abolished. Philosophers don’t 
want the monopoly. Competitors for “ first findings ” may—and it 
may be right to give it, although it is admitted that the monopolies 
granted lead incidentally to great nuisances, undoubtedly hindering 
other competitors. 

16. The question resolves itself to this. Is it right public policy 
to encourage first finders or inventors to hunt for things—to register 
publicly such findings, and, in return for such public registration, to 
acknowledge their claims to a right to the “first find ” for a very 
limited time ?—and I come to the conclusion that under present cir- 
cumstances it is. Such policy may lead to the abolition of even the 
very limited monopoly proposed. If it do, it will be an easy transi- 
tion—better, I conceive, than a violent and absolute resolution, like 
the total abolition of patents. If it do not, then the limited monopoly 
will remain, in accordance with public convictions of its public utility, 
but very limitedin duration. The rightof monopoly should, I think, 
be obtained easily, and at a cost sufficient, and no more, to pay the ex- 
peuses of a proper registration. Experience has shown that the 
present fees are merely a tax, which has not even yet been applied 
to erecting a creditable patent library or museum for inventions— 
things of great value and public interest, apart from the policy of 

vatents. 
. Mr. W. Bridges Adams writes :— 

A strong effort is now making, by a small but energetic body 
of persons, against the continuance of the patent laws, on the 
ground that they are injurious to the general interests of the com- 
munity. Could they make out their case it would be quite right that 
the laws should be abolished, for the interests of a small body of 
persons, such as inventors, must give way to the general interest. 
It has been long conceded that individual property in matter is a 
general advantage, much more so than possessing matter in common. 
It could not be tolerated that large estates should be the property of 
individual owners save by the conviction that this ownership pro- 
duces on the whole a larger usufruct for the general benefit. Nor 
would the owners of these estates portion them out in farms of 
greater or less size save from the conviction that by individual skill 
and possession they reap a larger rent. Were ii not so the land would 
be all in common and unenclosed. Every man in the community seeks 
as far as he can to obtain a monopoly of all the things he desires, and 
so the landlord has a monopoly of his estate, and in the farmer of 
his farm, and in the miner of his mine, and in the millowner of his 
mill, and so on through all the various conditions of propertied life. 
But that which gives the highest value to matter is mental ideality. 
Without this we should be mere clods—of the earth, earthy. Our 
talk would be of beeves, and we should scratch the earth’s surface 
skin deep, as most half-savages do, to get a scanty crop of grain 
and roots. To make mental ideality fructify and constitute public 
utility, we must do by it as we do by matter, give it individual 
ownership and enclosures, not mock but real. For, though it is quite 
true that, even as unenclosed land will produce a wild crop, so will 
unenclosed mentality ; but the value will be in the same proportion 
that rye grass bears to wheat of the highest standard. Men of mark 
and cultivation, and consecutive mental industry, will not sow that 
others may reap the harvest. They will either keep their ideas con- 
cealed, or they will set their investigating faculties at work to 
ascertain why, if the ideas of the brain are to be made common pro- 
perty, matter also should not fall into the same category? It is 
quite clear that the inventor has no inherent right in his invention 
beyond keeping it secret, and that he can only turn it to his own 
profitable account by the agency of the community, who are to use 
it directly or indirectly, for if there were no community his invention 
would be valueless. His advantage, and that of the public, must 
advance with equal steps, and it is for the public who grant the 
right to consider whether, upon the whole, it is not more for their 
interest to protect and help these inventors than to thwart and starve 
them. Inventors proper are not numerous; even the patentee list 
— and far be it from us to assert that all patentees are 
inventors—the patentee list falls far short of the booksellers’ 
list of large and small poets and rhymesters inclusive. They 
rank with, and are part of, the original-minded men who 
have the perception of truth and beauty and analogy in all things— 
thought, language, sound, form, colour, and structure. In virtue of 
their instinctive and not mere imitative properties, they are men of 
geuius who direct their fellows into new tracks, and constitute the 
great distinction between ,the English nation and the Chinese. 
Poets, book-writers, painters, sculptors, musicians, chemists, and 
constructors, all fall into the same category, and are all represented 
by matter, and the nation may, if it chooses, deprive them of the 
right of property in their own creations. The poet and book-writer 
gather their royalties from the manufacturers of books, or may print 
themselves exclusively. The painters and sculptors gather royalties 
from the multiplication of their works in casts and engravings. 


Musicians gather royalties on the sale of their measured notes repre- | 


sented in print, and there is no more justice or policy in shutting out 
the constructor and chemist from their royalties or their origi- 
ualities, than there would be in throwing open the writings 
of Kingsley, Dickens, or Tennyson, to the voluntary con- 
tributions of Paternoster-row. We do not wish to use the 
argqunentum ad hominem, but, uevertheless, we cannot accept the 
arguments of interested men against patent laws, which act as a curb 
ou their desires to possess a capitalist monopoly. They profess a 
desire to see inventors rewarded without patents, but they do not 
tell us how thisis tobe done. Is it to be by parliamentary grant? 
liow then is the inventor to be defined if there is no record of his 
luvention, no making it patent? Is he to enter into a squabbling 
and canvassing contest with loud-tongued, unscrupulous pirates, and 
cauvas the members for their votes ‘This would be to make it a 
matter Of politics, like a contested election, in which the retiring 
student would have no chance against the brazen and unscrupulous 
man of action. But, say the opponents of patents, there is an in- 
justice in giving an exclusive privilege to # man to-day for that 
which another man might invent to-morrow, or next day, ora month 
after, Similarly so might it be said, that it is an injustice for a 
duke to possess an estate which might next day or week have be- 
come the property of an earl had he not been forestalled; or, that 
it is an injustice for England to possess New Holland, which might 
otherwise have become a possession of France. We cannot 
sce the injustice that a man who is up and doing should 
take possession of that which had before his time no owner, 
and is, in fact, a creation, or pro-creation of his own. There 
has been much talk about the absurdity of many patents, and how 
‘ew of them are of any value, while they are obstructive to inventors, 
and that it is necessary to sift them by a preliminary examination ! 
Do people really understand what this means—that a man's secret— 
41s invention—shall be canvassed and discussed, and the patent 
given or withheld at the option of the examiners? Is it possible to 
remove from a sanguine man’s mind the idea that some wrong motive 
has been at work—that nepotism has refused to him what will be 








granted to same friend offantexaminer? Warn‘ the man, if it be 
needful, but give him his patent if he persists, and after he has 
specified put it on trial, in full court, and expunge it from 
the records for sufficient reason. The man will then have justice, 
and the patent lists will not be Assuming that patents are 
useful to the public, as tending to make men work earnestly and 
consecutively at new things, it becomes necessary to ask what 
should be a good and fitting subject for a patent, and what not. 
What is novelty ? It is an old saying that “there is nothing new 
under the sun.” As regards the public everything is new that has 
not been in use for a generation, and the fact that a thing has been 
recorded without being used should not invalidate an inventor from 
turning it into use under the protection of a patent. If a thing has 
disappeared from public use for the space of thirty years it would be 
a positive advantage to the public that an inventor should have a 
patent—a mental enclosure—to induce him to foster it and give it a 
new birth. Still the outcry is of “monopoly,” the cuckoo cry of 
free trade, as though there were any opponents of monopoly so 
strenuous as the inventive men, as though the whole world would 
not be a monopoly save for these beaters down of the old ways. 
The true monopolist is the capitalist, and man in possession by virtue 
of his position. He may allege that he is open to competition, but 
this openness is only in the sense that the doors of the London 
Tavern are open to all customers who have money in their purses. 
In competition the race is to the rich, and the poor competitor is 
hustled off the ground. Let an inventor without a patent bring to 
bear any improved article in large demand, he will infallibly be 
competed with, and displaced by, the larger capitalist, whose small 
profiton a large return will leave no profit at all to the man of small 
return, who, perchance, has expended all his means in perfecting 
the new article. But if he be protected by a patent the inventor can 
hold bis own till he himself become a capitalist too strong to be 
damaged, unless ruined by processes on the part of the capitalist, 
owing to the defective state of the law. It is the inventor who breaks 
down the would-be monopolies of capital; and other competing 
inventors, also, in their turn, break down the monopoly of the first 
inventor. They do not debar the capitalist from his rights to compete 
in his accustomed fashion, but only to compete in tho inventors’ 
brains and new uses. Many prominent persons there are, whose 
opposition to patentees is grounded on a case of defeated piracy, or 
in a desire to prevent all others but themselves from rising to emi- 
nence. This patent record and protection is the only fulcrum by 
which the inventive non-capitalist can lift himself to a level with 
the capitalist manufacturer, and disturb the stagnation which would 
else prevail. ‘The competition of manufacturers is for quantity, not 
for quality. The inventors generally cheapen as well as improve— 
they substitute machines for human drudges, with far better results 
in quality. To attempt to reward inventors by grants is the merest 
moonshine. ‘The reward would never get to the true inventors, but 
would be intercepted by the jobber; for the student qualities that 
constitute an inventor are not the qualities that canvas the attention 
of governments or government authorities. Even were it not so, 
how is the money value of an invention to be estimated? Only 
by its pecuniary success, giving an exclusive right to the owner, 
for a longer or shorter period, to manufacture or use bim- 
self, or to license others soto do, But there is another argument 
used by the manufacturers which has a groundwork of reason; they 
allege that they can compete, on favourable terms, with all the 
world in manufactures, but that a patent in England, when there 
are no patents on the Continent for the same thing, puts them at a 
disadvantage with the foreigner, For example, the rise in price, 
and, probably, in profit, on Koeee iron, enables Belgian ironmasters 
to compete in the market of the world, subject always to the condi- 
tion that the English ironmasters can underbid them if very trouble- 
some. But, if upon any articlé, rails, or others, there be a patent 
right in England and none im Belgium, they must remain at a 
disadvantage. What does this amount to? That they seek to 
monopolise the iron manufagture; and, therefore, they should 
establish themselves in Belgium, or they should take the continental 
patents for the invention, and@go guard themselves. Anyhow, we 
do not see why their interest should be studied in preference 
to that of the inventor if t do not choose to help them- 
selves by helping him. “But nt law,” say they, in a sudden 
accession of care for the inter of the inventor, ‘is a mockery, a 
delusion, and a snare to the inventor; so let us abolish the law.” We 
may paraphrase it thus—“ The law of freehold in land is a mockery, a 
delusion, and a snare for the landholder, for it exposes him to be 
ruined in Chancery; therefore, let us abolish the law of freehold.” 
I think that it is far better in the interest of the public to amend the 
law, and I would do it after the following fashion :—1. I would 
define novelty to consist in the fact that the thing patented had 
not been in use in England for a term of thirty years previous to the 
application. 2. I would have an applicant warned by the proper 
authorities that his application was for an invalid thing, but 
give him time, nevertheless, te record and specify, on the ground 
that no examiners should be entrusted with power to refuse an 
application for reasons which might be insufficient, or, possibly, in- 
terested. But as soon as the sjetbations were lodged, it should be 
put on trial, in open court, at the cdst of the community, and erased 
from the records for good and sufficient reasons, removing a stum- 
bling block, or expunging any part of it required. 3. That all new 
and original things in a patent for any specific invention should 
convey a right to their use in every manner, i.e., a new thing age 
fied in an improvement for one machine, should be applicable to 
every variety of machine, and an inventor should not be obliged 
to take two several patents for a gun and shot, or for wheelsand rails, 
4, That the patent should be renewable, as a matter of course, if the 
inventor, from no fault of his own, but from difficulty of intro- 
ducing it, had failed to realise a certain rate of profit, to be deter- 
mined on. 5. That all trials as to patent validity, constituting 
it a property or otherwise, should be before an especial patent 
court, whose favourable verdict should be essential to patentee liti- 
gants before going into a court of law to obtain damages. We do 
not think that the tendency of disinterested public opinion is against 
patents, but the contrary. The chief opponents are those who wish 
capital to be individual property and brains common stock, The 
patent is the trade mark of the inventor, and if that be taken from 
him we trust that the trade marks of the manufacturers will be thrown 
open at the same time, for these trade marks, earned by long and 
hard work, are as much a monopoly in the market as the patent 
earned by the long and hard work of the inventor, for if one trade mark 
may compete with another, so also may one patent compete with 
another. We should like to know of what kind is the reward proposed 
by Mr Hawes for inventors. On him has descended the mantle of his 
relative, the late Mr. Brunel, and it is upon the records of the com- 
mittee of the House of Commons that Mr. Brunel’s idea was that 
all inventions were made by workmen, and that a good master 
would reward them well,—one pound sterling for an ordinary inven- 
tion, and five pounds sterling for something extra good. Mr. 
Hawes’s definition of the distinction between copyright and patent 
right is hardly legical. What does copyright mean but the exclu- 
sive right to manufacture a particular book, and what does the 
patent right mean but the exclusive right to manufacture something 
else—the book originating in one brain and the something else in 
another. Invention is essentially forethought—a grapple with the 
future. Contrivance is afterthought—a patch upon the present, but 
contrivance coming into an existing market is always better paid 
than the invention, and the inventor is frequently sneered at as 
being before his time. But for all that, it is the inventor who 
changes the tace of the universe for the better, and lessens the 
drudgery of humanity, and adds to its resources and pleasures, 
while the capitalist and contriver reap the profits. It will be an 
evil day for the world if ever the counsels of Achitophel shall 
prevail to the starvation of originators. Nor do we see the justice 
of compelling the inventor to license his rivals who may be inter- 
ested in damaging his plans by bad workmanship, and over whose 
dealings he can have no satisfactory control. Some years back 
there was a humourous illustration of this practice. An umbrella 
maker advertised “ the best silk rellas trom 7s. 6d, upwards,” 
and then added, with a vindictive animus against Sangster, from 





whom he had been compelled to take a license, “ N.B. A parcel of 
ugly aa on hand.” Meanwhile the clear brain of the Lord 
Chancellor is getting in the thin end of the wedge, and his efforts 
will, doubtless, culminate in an Inventors’ Court of Equity, for the 
legalisation of mental title deeds, at the cost of the Accumulated 
Patent Fund. 
Mr. Edmund Hunt writes :— 

_ Referring to the discussion of the 20th inst., I think itis a pity that 
in order to avoid confusion, separate occasions were not chosen for 
dealing with the two great sections of the subject:—The question 
whether legal protection of inventions should be retained or abol- 
ished ? And the question, whether the existing patent laws could be 
improved, and how? As to the first, | would ask whether protec- 
tion should be retained from principle or from expediency? 1 think 
the only sound arguments in its ivenr are those grounded on ex- 
pediency; and, if so, what may be expedient now may not be so 
ten years hence. Ten years ago | was enthusiastically in favour of 
patents, but unusually good opportunities for studying the subject, 
and for general observation thereon, have brought me graduall 
round to the firm conviction that the time is not far off when it will 
be better, both for the inventor and for the public, for patents to be 
abolished. But I must by no means be ranked with certain recent 


agitators against the patent laws, for I believe the very 
injudicious and faulty character of their arguments will 
have the practical effect rather of retarding than of hasten- 


ing the abolition of patents. I do not, however, think that patents 
will be abolished at present, and it would, therefore, be a waste of 
time to enter very fuliy inte this branch of the subject. And 
although I hold opinions against the future expediency of patents, I 
do not suppose I am, on that account, the less likely io have sound 
views as to the practical defects of the existing laws and their remedy. 
As to definitions, which, as was truly observed, are uf great impor- 
tance in a discussion of this kind, | would call that a non-patentable 
discovery in which we find out how two things have been combined, 
or have acted on each other; and that a patentable invention in 
which we combine or make to act together two things which, as far 
as we are aware, never before were so combined or made to act. In 
the strict sense of the terms the human mind is utterly incapable of 
creating or originating even ideas. It receives it materials from 
without, and simply rearranges them, and that not after any new 
plan, but in more or less close imitation of arrangements it has seen. 
A great many frivolous remarks are often made in discussions of this 
kind, about patents for frivolous things. If the things referred to 
are really frivolous, how can the public possibly suffer from their 
being patented, seeing that no one is bound to buy or use a thing 
because it is patented, and that no one will buy or use a thing that is 
in his opinion, frivolous ? The patentee is the sole loser, namely, of 
his time and trouble, and of the cost of his patent; but it is useless 
to tell him it is frivolous—he knows better. Obviously the moment 
anything becomes useful and is wanted, it ceases to be frivolous. 
All plans for dealing with the merit or value of inventions, in antici- 
pation of their use, are utterly impracticable. I also consider it 
impossible for a board of examininers to deal satisfactorily, in all 
cases, with the question of novelty. The American system has not 
worked satisfactorily. But it is certainly not right that when’ an in- 
ventor pays Government for documents ostensibly giving him a certain 
protection, his payment should be received as for a bona fide protec- 
tion, when there exists in the Government oflice the means of know- 
ing that, in many cases, it is worthless, from protection having been 
previously granted for the same thing. It is like obtaining money 
under false pretences. ‘The remedy is, in my opinion, to employ a 
staff of examiners and searchers, who, as soon as possible after ‘the 
receipt of every application for a patent, with a description of the 
invention, shail compare the same with existing patents and other 
records, and shall draw up a report, stating in what cases the inven- 
tion appears to have been in any way anticipated, or even approached. 
This report should be delivered tothe applicant, and it should be left 
to himself whether to complete his patent or not ; while, to prevent 
parties from imposing on the pee by completing their patents, in the 
case of the inventions being old, and in face of the reports to that eflect, 
such report should be accessible to the public, and be printed along with 
the specifications. Surely a patentee is entided to receive for bi 
freely-paid fees a return such as the information contained in the 
report would be. In this plan 1 thus propose to adopt the good 
features of the American system, without the faulty feature of the 
arbitary power of refusing a patent. But I believe that what would 
be found in practice te be the most advantageous alteration the 
present patent laws are capable of, would be to enact thatthe public 
use of an invention by the inventor or in imitation of him, for a period 
previous to his applying for his patent, should not invalidate such 
patent. In our own Indian patent laws, twelve months are allowed 
and in the American laws, two years; aud in America this pro- 
vision has proved itself to be most valuable. At present in this 
country patents are taken out for a great number of things which 
prove impracticable or useless, but which, if the suggested alteration 
were made, would have been tried before it became necessary 
to apply for a patent. On the other hand, a great’ number 
of valuable improvements are continually being made without 
patents being thought of at the time, and afterwards when prac- 
tical and recognised success suggests a patent, the inventor finds 
his publication of the improvement has debarred him from getting a 
valid one. With the alteration suggested, patents for such really 
valuable improvements would take the place in the lists of the class 
of useless ones previously referred to. The ditliculty about com- 
pulsory licenses arises from inherent defects inseparable from any 
patent system. Although, in consequence of existing prevalent 
ideas, but which have been fictitiously induced, a patent holds out a 
certain amount of encouragement to an inventor, it is still certain 
that it is often obstructive to improvement. Mr. Webster’s 
challenge to cite cases of obstruction is ingenious; but numerous 
examples could easily be detailed; in fact, the larger portion of 
patent trials for infringement are due to it. The encouragement 
patents atlord is measured out in doses not to be exceeded; and 
progress must take a stride only once every fourteen vears ! 
But it is said compulsory licenses would obviate the obstructiveness 
of patents. They might, and have other advantages also, if a 
satisfactory system could be suggested. Has a practical system 
of compulsory licences ever been suggested? 1 think not. It would 
obviously not do for patentees to fix their license rates without some 
check to prevent their being so high as to be prohibitory. I don’t 
think the machinery of arbitration at all suitable ; and any patentee 
determined to be obstructive and having the means could easily delay 
a settlement, or make it the starting point of interminable litigation. 
A plan which would make it against the patentee’s interest to charge 
too high a rate would be most likely to work well; but no way of 
embodying that feature has occurred to me but one, which I fear is 
too complicated, and involves too much change in the general system 
of patents 1 would reduce the fees payable on obtaining a patent to 
those barely sufficient to cover oflice expences, but patentees should 
pay a tax on realised profits, to be fixed in amount in the following 
manner: Every patentee should advertise his rate forgranting licenses, 
and at regular periods give in returns of the number of machines sold 
or equivalent particulars, and of licenses granted, and he should be taxed 
on such returns at rates corresponding to bis own license rates ; so 
that the higher he fixed his rate the larger would be his tax. ‘ae 
preliminary fees might also be deemed to be a payment in advance 
to account of the periodical taxes. The following enactment is 
loud)y called for, namely, that every patentee shail affix the number 
und date of his patent ou every article made under it; anda penalty 
shall be exacted from any one using the designation “ Patent” 
without having a patent. It is very remarkable that, while in the 
case of designs such an enactment is in force, the laws of patents, of 
80 much greater importance, are without it. 

Mr. Harry Chester writes :— 

On Wednesday last I was, and on Wednesday next I shall b 
unable to attend the meeting for discussing the Patent Laws Tempora 

antur nos et mut im illis, I remember that, in 1854, the 
opinions, or (should I say?) the feelings of those who attended 
our meetings were commonly in favour of patents and even of our 
present patent laws. Now everyone gives up the latter as mischie- 
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vous, and many are ‘altogether opposed to the former. "Regarding 
the patent system as one of the worst of lotteries, wherein the 
blanks bear a higher proportion than usual to the prizes, I think 
that the society, while it promotes improvements of the system, so 
as to minimise its evils, should set itself to consider whether any 
substitute can be invented for the encouragement of inventors, or 
rather, I should say, for the honouring of great inventors. It seems 
to me that, while we have orders of merit for the reward or acknow- 
ledgment of great statesmen, diplomatists, lawyers, and military and 
naval heroes, we want an order for the acknowledgment of the 
merit of great heroes of invention in arts, manufactures, and 
commerce, I do not pretend to indicate in detail the conditions 
under which such an “ Order cf Inventors” might be useful. 
I think the society might appoint a committee to consider the sub- 
ject; and I will only add here that it seems to me that it would be 
essential, first, that no award should be made in respect of any in- 
vent‘on which had not been in use for a sufficient number of years.to 
allow public opinion to be ripened i in respect of it, and, secondly, 
that in special cases, of great merit or need, a pecuniary recompense 
from public funds should accompany the grant of the order to the 
inventor, or to his heirs, or to both himself and his heirs. 





Tuarvic Recemrs.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 23rd of April, on 
11,198 miles, to £605,700; and for the corresponding week of Jast 
year, on 10,805 miles, to £558,425 ; showing an increase of 393 miles 
and of £47,275 in the receipts, The gross receipts on the fourteen 
principal railways amounted in the aggregate, on 7,744 miles, to 
£481,761; and for the corresponding week of 1863, on 7,565 miles, 
to £444,516; showing an increase of 179 miles and £57,245 in the 
receipts. The traffic receipts on sixty-three other lines amounted, 
on 3 454 miles, to £123,939; and for the corresponding week of 
last year, on 3,240 miles, to £113,909; showing an increase of 214 
miles and of £10,030 in the receipts, The total receipts of the past 
week show an increase of £9,538 as compared with those of the pre- 
ceding week ending the 16th of April; and as compared with the 
corresponding week of last year, indicate a considerable increase in 
the traffic of the country. 

Gas tn Lonpon.—It appears from the official returns that the 
tote] sum received by 13 metropolitan gas companies in 1862 was 
£1,8410,969, and that the total working expenses were £1,282,566, 
Jeaving a balance of profit of £558,403, After providing for 
£41,112 for interest on debentures, the ¢ ompanies had still £517,291 
available for dividends on their shares. The receipts of each com- 
pany were as follow:—Chartered, £276,336; City of London, 
£114 523; Commercial, £123,754: Equitable, £83,798; Great Cen- 
tral, £91,385; Imperial, £475,428; Independent, £78,738; London, 
£170,724; Phoenix, £170,588; Ratcliffe, £36,013 ; South Metropo- 
litan, £78,663; Surrey Consumers, £62,129 ; aud Western, £78,890. 
The working expenses of each company in the same period were :— 
Charte red, £203,969 ; City of London, £83,390 ; Commercial, 
£855 Equitable, £49,152; Great Central, "£60, 027; Imperial, 
£333,986 ; Independent, £60,341 ; London, £119,698; Pheonix, 
4114852; Ratcliff, £24,438; South Metropolitan, £55 B41: ; Surrey 
Consumers, £41,392; and WwW estern, £50,858. The profits realised 
by each unde taking were accordingly :—Chartered, £72 367; 
City of London, £31,1 Commercial, £38,239; Equitable, 
£34,616; Great Central, £31,358: Imperial, £141,442; Independent, 
£18,397; London, £51,626; Phoenix, £55,736, Ratcliff, £11,575; 
South Metropolitan, £23,115; Surrey Consumers, £20,735; and 
Western, £28,032 —It appears that while the total profits realised 
by 13 metropolitan gas companies in 1862 amounted to £558,403, 
the total capital engaged was £5,783,814, so that the return for the 
year averaged 9°69 per cent. The total of £5,783,815 was made up 
as fol'ows by the various companies :— Chartered, £720,000 ; City of 
London, £414,795; Commercial, £344,295; Equitable, £279,900; 
Great Central, £251,400; Imperial, £1,659,333; Independent, 
£187,382; London, £648,7 86; Phoenix, £i 522,000 ; Ratelitf, £95,097 ; 

£196,883; Surrey Consumers, £184,300; and 
The quantity of coal consumed by each company 
wae as follows:—Chartered, 123,218 tons; City of London, 
tons; Commercial, 60,764 tons; ; _tgahelhe, 38 8F8 tons; 
Central, 42,018 tons ; Imrerial, 227,865 tons; Independent, 
5 tons; London, 75,531 tons; Phoenix, 81,930 tons; Ratcliff, 
16,864 tons; South Metropolitan, 37,271 tons; Surrey Consumers, 
27,936 tons; and Western, 27,254 tons; making a total of 848,979 
tons. 
Bursuam.—The Harbour Commissioners have availed themselves 
to the utmost of the advantages of the superior anchorage close to 
the town. They have built a new pier, and are erecting a fine 
breakwater, which is to be 1,300 yards in length, and will, when 
completed, enclose seventy-five acres of water surface. The com- 
missioners are now building a new quay to the southern part of the 
harbour, for the convenience of owners whose ships may require 
This pier is being constructed by Mr. Wyhat, contractor, 
of Brixham. ‘There are also two piers within the inner harbour. 
The railway accommodation of Brixham is to be increased. At 
present visitors alight from the train at Brixham-road, which is two 
miles distant from the town of Brixham, and is at present the termi- 
nating station of the Dartmouth and Torbay Railway; but a 
continuation cf the line is in course of construction to Kingswear, 
on the north side of the river Dart, and facing Dartmouth. A bill, 
introduced by a separate company, has passed a second reading in 
Parliament, and is in committee of the House, proposing that a 
rail way for passengers and goods from Brixham-road station shall be 
laid down to Purzeham Common, Brixham, and that a tramway for 
goods shall be continued thence to the harbour, 40 these days— 
when time and speed gained represent more than ever that wealth is 
gained, and that many forms of prosperity are encouraged—the im- 
portance of complete facilities for transmission of traffic is self- 
evident; but now this opportunity of securing a vast improvement 
is available to the inhabitants, it may be hoped. that they will not be 
indifferent to their interests, but will lend at least a fair share of 
assistance to an enterprise that must be attended with such advan- 
Iron mining operations in this neighbour- 
hood Lave been very successful, but the number of mines is not 
great. It has been supposed that large quantities of copper could be 
obtained, but competent judges do not consider the suppc sition well 
founded. The Sharpham Point iron mine has been worked by Mr. 
Brown during the last five years. The mine had been previously 
worked about twenty years, when it was held by Mr. Pryer, now 
resident at Dartmouth. Mr. G. H. Cutler is the proprietor of the 
land, which abuts on an inlet in Torbay, and Captain Grose is the 
agent. ‘The mine is about twenty-five frthoms deep. About thirty 
men (above and below) are employed in it, andit is estimated that 
between 500 and 600 tons of best quality ore are yielded from it 
per month, ‘The Torbay bematite iron mine is worked by a 
London proprietary, Mr. F. Wintle being owner of the Jand. 
Capt. S. Richards, of Tavistock, is the managing agent, and Capt. 
Joel Manley the local agent. The mine, which is situate to the west 
of the Sharpham Point mine, bas been worked about nine months, 
During that time 1,500 tons of best ore have been sent intothe market, 
but at present about 500 tons per month are being drawn up. About 
thirty men are employed on the entire works. This mine is about 14 
fathoms deep, and both this and the foregoing mine are worked by 
horse and manual power. There is a third mine at Yealmpton, 
which is being worked by Mr. Benjamin Smith, of Brixham, who is 
also working the Nathaway Slate Quarry, The mine, which is in 
excelent order, has been at work eight months, about a dozen hands 
are employed, and 200 tons per month are being drawn up. The 
owner of the land is Mr. Luttrell, of Brixham, who, with the excep- 
tion of Lord Churston, is the largest landed proprietor in the parish. 
‘There is also another mine, worked by Mr. R. W. Wolston of Furze- 
ham common, who has a very extensive steam manufactory for 
patent iron ore paint, that is ‘celebrated for its durability and its 
adaptability to wood. It has been introduced as a preferable paint 
into the Government establishments, and is becoming very popular. 
It should be mentioned, too, that Mr. Samuel Culley, timber mer- 
chant, hasalso a large steam paint works for the same class of paint, 
— Western Morning News, 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months. 





3222. Freperick Hersert Fitz Wiiiam, Dorset Gardens, Brighton, 
Sussex, ‘‘An improved apparatus for “oe ships and other floating 
bodies,”— Petition recorded 2ist December, 18 


89. WILLIAM WELCH, King-street, Southsea, ta Hants, “ Improve- 
meuts in mechanical apvaratus for propelling, navigating, and governing 
ships and other projectile bodies, a, plicable also to ventilati n.”—Petition 
recorded \2ih January, 1864. 

182. THOMAS CHAKLES CLARKSON, Stamford-street, Blackfriars-road, Lond«n, 

“Improvements in orunance and in applying certain cy inders and tubes 
for forming projectiles and recoil springs, which improvements are applic- 
able for forming vessels for war and pillars in deep water."— Petition re- 
corded 3rd January, 1864. 

227. JaAMeS YuUNG, Bucklersbury, 
KIRK, Bathga' e, Linlithgow, N.B , “Improvements in 
engines.” — Petition recorded 27th Janvary, 1864. 

841. Brexeton Topp, Stratton Villa, Falmouth, Cornwall, *‘ Improvements 
in compositions to be used to prevent the oxidation of iron, the fouling of 
ships’ bottoms, and other submerged things, and also for preserving 
wood from decay and worms,.”— Petition recorded th February, 1864. 

354. WILLIAM Hawtuokn, New e-upon-Ty ne, “ [Improvements in joints 
for pipes, tubes, and hollow vessels.”—Petition recorded 10th February, 
1564. 





London, and ALEXANDER CARNEGIE 





577. Hucues Greaves, Abingdon-street, Westminster, ‘* Improvements in 
the construction of railways, and tramways, and in constructing and un- 
loading wagons used thereon. parts of which improvements are applicable 
also to other purposes.” Petition recorded 8th Murch, 1864. 

693. FerDINAND Dancart, Boulevart Sebastopol, Paris, * Improvement in 
brakes for railway carriages.”— Petilion recorded 18th March, 1864. 

713, Joun MorGAan, Stephen’s Green, Dublin, F.K.C.S L., RC.s.1., “Im- 
provements in the preservation of animal and vegetable substances, and 
in the fluids to be employed therein.”— Petition recorded 21st Murch, 

4. 

781. WittrAM ARTHUR, Atherington, Devonshire, “An improvement in 
compasses,” — Petition recorded 20th March, 1864, 

791. Tuomas JAMrsS Situ, Twickenham, London, “ Improvements in the 
purifica.ion, distillation, rectification, evaporation, condensation, cone:n- 
tration, and oxygenation of spirits end spirituous liquors, and in the 
apparatus employed therein, and in raising and forcing the same ; part; 
of which are applicable to the manufacture of vinegar, to the raising and 
forcing of liquids, to the heating, cooling, and oxygenating of beer and 
liquid-, and to the construction of chimneys.”—A communication from 
Francois Haeck, Brussels, Belgium.—Petition recorded 30th March, 1864. 

823. JOHN WALKER, City-road, London, “ Improvements in working guns 
and matters relating thereto. "— Petition recorded 2nd April, 1864. 

841. St+pueN Martin, jun., Sheffield, Yorkshire, and Epwarp Youne, 
Oughtibridge, near Sheffield, “Improvements in the manufacture and 
application of fire-resisting cements aud materials.”—Petition recorded Sth 
April, 1864. 

8¢6. WitLiam HILb, Aston, near Birmingham, “Improvements in breech- 
loading fire-arms,’ 

868. CarL Jonan LAURENCE LEFFLER, Broad-street-buildings, London, “ Im- 
proved apparatus for grinding or pulverising minerals and other 
substances, and mixing or amalgamating the same with oleaginous and 
other liquids, 

872. HENRI ADKIEN BONNEVILLE, Porchester-terrace, Bayswater, 
“« Improvements in apparatus for cleaning tacular steam boilers,”— 
munication from Eugene Petry Chandoir, Liége, Belgium. 

874. ARTHUR RieG, jun., Cheshire, ‘* Improvements in apparatus for pro- 
pelling vessels.” 

876. JOSEPH SuuNIMAN Ricuarpson, Waterford, Ireland, ‘‘ Improvements in 
preparing the carcases of pigs and other animals for curing.” — Petitions 
recorded 7th April. 1864. 

878. Davip Mosgiey, Chapel Field Works, Ardwick, Manchester, ‘ Im- 
provements in the manufacture of cloths, composed of woven or felted 
fabrics or fibrous substances combined with india-rubber , gutta-percha, or 
balata, or any of their compounds.” 

880. CHARLES AUGUSTUS FERGUSON, jun., and THoMAS FERGusoN, Millwall, 
Poplar, ‘* ' Improvements in apparatus for checking the recoil of gun 
carriage Ss” 

883. Francis CorneLivus Goopwin, Liverpool, “ Certain improvements in 
sights for sma!l arms and ordnance.”" 

884 : ru BeEvEKLEY FrNBY, Worcestershire, 


886. hoeene TuatcnER, Brook Mills, Oldham, Lancashire, ‘“ Improvements 
in lubricating machinery, for preparing, spinning, and doubling cotton 
and other fibrous substances,’ 

888. THOMAS SHANNON MARTIN, 
machinery for cutting, 
mmaterials,”—A communication 
Massachusetts, U.S. 

890, MiLes Simpson, Danebridge, Wincle, Macclesfield, ‘‘ Improved appara- 
tus for covering elastic and other strands.”—Petitions recorded 8th April, 
1864. 

$92. James Howeun, Cock-lane, London, ‘‘ Tu provements in machinery for 
4 ammering and planishing met: | plates 

896. James Dover, Manchester, ‘* Improve ments in machinery or apparatus 
for roiling, shaping, and forging metals.” 

898. Benorr XavieR Ricuarp and RayMoNnD Rapisson, Rue de la Prefecture, 
Lyons, Frane-, ** Improvements in the manutacture of gold and silver 
wire.”—Petivions recorded 9th April, 1564. 

901, THomas GhiIMMETT MILLER, Upper Ground-place, 
street, Blackfriars, Surrey, ‘‘ Washing, cleansing, and 
description of grain, and in apparatus for such purposes,” 

602. AnTHUR THoMaAS Becks, Birmingham, ‘‘ Improvements in furnaces for 
steam boilers.” 

904. WintiaM Epwarp Grnoe, Wellington-street, Strand, London, “ Im- 

proved means of and apparatus for condensing steam.”—A communication 

Choisy le Roi, and Alfred Dalifvil, 
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North Wall, Dublin, * Improveme nts in 
ing, and ornamenting wood, ivory, or other 
from William Whitney, W inchendon, 
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from Jean Francois Maume: ée, 
Paris. . ; 
906. Marrngw Topp, Bradford, Yorkshire, ‘‘ Improvements in machinery 


or apparatus for combing wool or other fibrous subst ances.” 

908. Joseru Ferrier, Dundee, Forfar, Scotiand, ‘Improvements in pre- 
paring jute and other fibrous substances for hi ackling, teasing, spinning, 
and other purposes.”— Petitions recorded 11th April, 1864, 

910. FREDERICK ALEXANDER Preston PiGou, Tnrogmorton-street, 

** Improvements in the construction of powder flasks.” 

916. JAMES BINGHAM ALLIOTT, Nottingham, * Improvements in ploughs, 

VIS. ALEXANDER JOHN FRASER, Water lane, London, and FRepErick 
Squine, President-place, Clerkenwell, London, ** Improvements in stamp- 
ing, marking, and punching vamps, toe caps, and other parts of boots and 
shoes, and in the construction of apparatus for the same.” 

920. Henry Lea, and Joun Watrord Lea, Birmingham, *‘ An improved 
method or methods of securing the lids of coal cellar which 
said method or methods may be applicable to the closing of other like 
apertures.” 

022. Honace CuaRuxs, Sydney-terrace 
peng and other like fastenings f 

1864. 

PJOWANR Cart Rourseck, Bromberg, Prussia, ‘An improved chaff- 
cutting machine.” 

926. AvGustK AUDIGIER, Rue Gr 
and mummifying dead bodies.” 

928. JouN CAMPBELL L.vAns, and Joun CAtvin Tnoy 
Kent, ** Ty vements in preserving the bottoms of iron and other 
and Vessels.” 

988 Tuomas RussetL. Crampron, Great George-street, Westminster, ‘‘ Im- 

provements in the manufacture of bricks and similar articles from clay 
and brick earth, and in apparatus to be used in such manufacture.” 

034. James Core, New North-street, Finsbury, London, ** sere gen 
the construction of apparatus employed for steam ploughing, parts of 
which improvements are also applic able to portable steam ox trac tion 
engines.”— Petitions recorded 13th April, 1864. 
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Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 


1046. Sir Cuannes Fox, New-street, Spring-gardens, London, “ Improve- 
ments in causing adhesion of the driving wheels of locomotive engines 

and other carriages to or upon the rails upon which < y run,”—Partly a 

communication from Jared Wilson Post, Broadway, New York, U.s.— 

Deposited and recorded 26th April, 1864. 
1048. Francis Busu, Boston, Massachusetts, U.S., “‘ Certain new and 
useful improvements having reference to nail cutting machines and 
mechanisms for grinding the movable cutter and dies used therein.”—A 
communication from George Burley Wiggin and John Waldron Hoard, 
Providence, Rhode Island, U.S.- Lepostted and recorded 26th April, 
18¢4, 





Patents on which the Stamp Duty of £50 has been Paid. 

1060. Joun Poour, Bridge-street, Biackfriars, London, and WiLLiaAM MILL- 
WARD, Camberwell, Surrey.—Dated 27th April, 1861. 

1064. THOMAS WILLIAM MILLER, Portsmouth. —Dated 27th Avril, 1861. 

1107. Wiiiam Cuissotp, Dudbridge, Gloucestershire,—Dated 2nd May, 
1861 


1179. Isaac MERRITT Singer, New York, U.S,—Dated 9th May, 1861. 
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motive-power | 











1295. Tuomas AVeLING, and HENRY Raw.ixsos, Rochester, Kent.—Dated 
21st May, 1861. 

3104 WiLtiam FpwaRD Newton, Cnancery-lane, 
tion.—Dated 22nd May. 1861. 

1075. Witt1aM Jounson, Little Malvern, Worcestershire.—Dated 29th M: ay, 
1861 

1190. JoHN Fraser Lopineton BRADDELEY, 
Enfield,— Dated 10th May, 1861. 

1221. Ricuarp Hornsby, jun., Spittlegate, Grantham, Lincolnshire.—Dated 
13th May, 1861. tan 


London.—A communica- 


Royal Small Arms Factory, 





Patents on which the Stamp Duty of £100 has been Paig. 
1200. Davip Cuapwick, Salford, Lancashire, and Hexsert FROST, Manches- 
ter.— Dated 28th A April, 1857. : 
1218. SAMUEL MokTIMER, Halifax, York 

Notices to Proceed 
3207. GEORGE HASRLTINE, Southam» ton-buildings, 
“An improved oil, more especially designed for 
colours, and a new ‘mode of m*nufacturing the same. 
from Adolph Millochan, New York, U.S. 

8208 FREDFRIC NEWTON GISBORNE, Ac delaide-place, I 
** Improvements in the means of communicating 
on railways, and for other purposes.”—/etitions 
1863. 

3216. WiLLIAM CLARK, London, WILLIAM ForuerGiLtt Batuo, Birmingh 
“Improvements in machinery or «apparatus for roling roa is, whic 
a applicable to traction engines and other similar purpos es 

20. EDWARD WILSON, and GEORGE LINDSLEY, Worcestershir An im- 
prove d method of feeding locometive and other boilers, seule ab € also to 
the raising of water and other liquids.” 

3229. VictoR BEARE FiTzG1bBON, Sydney House, Cork, “ I: npr vemen 
spring mattresses or beds and cushions.”—Petitions recor De 
ber, 1863. 
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3234. Joun Sainty, Burnham Market, Norfolk, ““An improved turnip 
cutter for cutting the last slice.”"—Petition recorded 22nd December 


1863. 

3248. Joun KNow.rs, Manchester, “ Certain improvements in apparat us for 
removing the sedimeut and scum from the interior of steain boilers,’ 

3254. SAMUEL BRADLEY ARDREY, SAMUEL BeckeTt, and WALTon Syyr; 
Manchester, ‘‘ Improvements in lathes for turning.” — Petitions recorded 

23rd December, 1853. 

59. NATHANIZL Lioyp and Epwin HarGRrReAVES, Church, near Acc ring om, 

Lancashire, ** Improvements in treating printed and dyed fabrics. 

3258. JouN DYER BRYANT, St. Minver, Wadebridge, Cornwall, * Improve- 
ments in projectiles for ordnance.”—Petitions recorded 24th De 
1563. 

3274. Tuomas HALL, Oldham, Lanca 
steam boilers for economising fuel,’ 

3282. Joun BALDWIN CroniIN, Queen’s Hotel, Leeds, Yorkshire, ** Improve- 
ments in applying power to windlass and other barrels en for raising 
and lowering weights."—A communication from E. B. Req 1a, Jersey, 

.S.— Petitions recorded 28th December, 1863. ‘ 
Henry Bayiky, Staleybridge, Lancashire, 
cotton gins.” 

3288 James Pricer, Circus-street, Marylebone, 
apparatus for obta ning motive power, applicable to the working 
nd other machinery.” 

JAMES CUMMING, Great Western-road, 









shire, “ Improvements applicable to 


$256. “Improvements in 
London, “‘ Improvements in 
of pumps 


Glasgow, ‘*‘ Improvements in 















used when giving motion to sewing machines by str ws or 

banc titions recorded 29th December, 1863 
3298. WILLIAM EpwakD G-DG8, Wellinzton-street, Strand, London, “ An 
improved teasling machine.” — A communication from Paul Joseph 


Vasset, senior, Passage des Petites Ecur.es, Paris.—Pe ilions recorded 30th 
Dece mbe r, 1863. 

5. Winu1AM CLAkK, Chancery-lane, London, ‘‘Improvements in the manu- 
facture of chlorme.” A communication from France is Marie Anbert de 
Tregomain, St. Martin, Paris. - Petition recorded 1st January, 1864 

11. HENRI ADRIEN BONNEVILLE, Porche-ter-terrace, Biyswater, London, 
“Improvements in bobbins of shuttles er sewing machines.”—A commu- 
nication from A!fred Neymark, Rue de Vaivis, Paris. 

12. HENRI ADRIEN BONNEVILLE, Porchest-r-terrace, 

“Improvements in sewing machines.”—A commu 

eymark, Rue de Valois, Paris.—Petitions 


Bayswater, London, 
ation from Alfred 
» 4 uary, 








reco. 








1864. 

80. WiLL1AM CLARK, Chancery-lane, London, ‘‘ Improvements in the means 
of obtaining or pre;aring fibrous material from vegetable matters.”—A 
communication from Hubert Dupre, Boulevart St. Martin, Paris 
Petition recorded 12th January, 1864. 

107. Geokek Burt, Lower lemple-street, Birmingham, ‘* Improvements i: 
the manufacture or construction of lamps.”"—A communication from 
David Wilson, Colombo, Cey! on.-~ Petition recorded 14th January, (S64 

133. CHARLES AUGUSTUS BECKMAN, Fenchurch-street, London, ** Improve- 
ments in bearings for the axies of railway carriages and in machinery for 
constructing parts of the same.”—A communication from Wilhelm 
Basson, Cologne, Prussia. — Petition recorded 18th January, 1864. 

58. Grorek EpMuND DonisTuorPE, Leeds, Yorkshire, ‘* Improvements in 

machi.ery used in getting coal, stone, and other minerals.”—Pe/i/ion re- 
corded 2st January, 1864. 

363. PkTER ARMAND LE COMTE DE FONTAINEMOREAU, 
London, ‘* Improvements in photographic app: 
from Messrs. Alphonse Lisbert and Jean Lafou-5 














South- street, F 
us.”"—A communication 
-Saint-Cyr, Paris. —/%* ‘ 


sbury, 














recorded \th Felruary, 1864. 

476. GrorGr Parry, Ebbw Vale Ironworks, Monmouthshire, ‘‘Improve- 
ments im the treatinent of slag or the cinder of blast furnaces for the 
purpose of utilising the same.” — Petition recorded 25th February, 1504. 

518. Lovis ALEXANDRE LaNikL, Abing1 on-street, Westminster, London, 
* An improvement in the dressi. g of vegetable fibrous matters, applica- 

—Petilion recorded 2nd March, 1864 





ble in certain spinning processes 

706. WILLIAM ARENA MakTIN and Epwakp Wy aM, Can .on-street, London, 
“Improvements in furnace or fire-birs and in mounting and giving 
motion to the same "—Pet:tion recorded 21st March, 1864 

728. FRaNcois Louis Roux, Abingdon street, Westminster, London, * Au 
improved plastic compound for the protection of metallic and non- 
metallic suriaces from the action of water, air, and other c 
deterioration.”— Petition record-d 23rd March, 1864 

753. SaMUEL Matruews, Birmingham, ‘ lmprovements in brec 
fire-arms and in cartridges, and in converting breech-loading into t 
loading fire-arms.”— Petition recorded 24th March, 1864 

832. CHARLES DARWIN TISDALE, Mas-achuse S., “ Having 
railways and the carriages thereof.” — Petit rded 2nd A; 
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862. GkORGE SMiTu, jun., Coburgh- 
* Improvements in rota'ory engines.” —Petitir corded Gth April, 1364. 
880. CHARLES AUGUSTUS Frrevson, jun., and Tuo) Frrevuson, Millwall, 





apparatns for checking the recoil of gun- 





* Improvements in 
car s."—Petition recorded 8th April, 1364. 

978. GeORGE TOMLINSON BovUsFIELD Loughborough Park, Brixtor 
“ Improvements in presses.” - A communication from George C 
Providence, Rhode Island, U.S.—Petition recorded 10th Ap 

1048, FRANCIS BUSH, Boston, Massachusetts, U.S., “ Certain new and us 
improvements having reference to nail ¢ utt ng machines and mechat 
for grinding the movable cutter and dies us 
tion from George Burl-y and John Waldror 
Island, U.S.— Petition recorded 28t 
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And notice is hereby further given, that all persons havi 
opposing any one of such applications are at liberty to | t : 
writing of their objections to such application, at the said Office of the 
Commissioners, Within twenty-one days next after the date of the Gaeztt 
(and of the Journal) in which this notice is issued. 
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List of Specifications published during the week endizg 
80th April, 1864. 
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** Specifications will be forwarded by pos 
price and postage. Sums exceeding 5s. must 
office Order, made payable at the Post-office, 5, 
Bennet Wooderoft, her Majesty’s Patent Office. 
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The following descriptions are made from A’ siracts } 

THE ENGINEER, at the office of her Majesty's Comn issioners Of 
Crass 1. —PRIME MOVERS. 

Including Fixed Steam and other Engines, Horse, Wind, 
Mills, Gearing, Boilers, Fittings, &c. 

2314. J. De Anesis, Naples, a separetus for obtaining moti 


communication.--Dated 19th September, 1863. 
This invention cannot be described without reference to the 


and Wate 
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€ powe rT. < 


drawings 








May 6, 1864. 
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9341. J. Puatr, Argyle-street, St. Pancras, London, “ Machinery applicable ) the residue be accounted for. Is it conceivable that such enormous 


to steam and water engines (as motors).”—Dated 23rd September, i863. 
This invention cannot be descriLed without reference to the drawings, 


Ciass 2.—TRANSPORT. 


Including Railoays and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, GC. 

2331. T. B Darr. Harlesden, “ Construction of ships and vesseis."—Dated 

21st September, 1863. 

For the purposes of this invention the patentee constructs iron ships or 
vessels with plates of iron of the usuai thickness and size, and upon the 
principle of what is termed butt or flush joints, horizontally as well as 
vertically, having strips or bands on the inside of the plates, and witha 
double row of rivets or two double rows of rivets as is usual with flush 
joints; but he does not allow the edges of the plates to touch each other ; 
on the contrary, they must be kept a certain distance apart, say half an 
inch, for the purpose of being cau'ked or filled iu between and around 
the plates with strips of hard india-rubber, or other suitable insulating 
mat rial, into which he bores holes if necessary, and with suitable short 
nails fixes on metal sheathing, taking care to interpose a sheet or sheets of 
insulating material between the metal sheathing and the iron plating of 
the ship or vessel. When ships or vessels are plated in other ways, as, for 
instance, when reb ted or flanged plating is used for the purpose of avoiding 
rivets on the outside, he arranges to leave a space or groove between the 
plates, both vertically and horizontally, in order to receive a caulking or 
filling up of insulatiog material, for the purpose of nailing or otherwise 
fixing on metal sheathing to the sides or buttom of the ship or vessel. 
Other modes of constructing or plating tron ships or vessels may also be 
employed, so long as grooves are produced on the exterior of the vessel for 
the purpose of receiving insulating material on to which to nail or fix 
sheathing. 

2332. W. A. Von Kania, Bedsord-place, Russell-square, London, “ Inprove- 
ments in railway teleg. aphs and signals, and also in the permanent way 
and carriages for preventing railway accidents.”’-- Dated 21st September, 
1863. 

Thi- invention has for its object the prevention of railway accidents, and 
consis's, First, in a self-acting telegraph and signals, by which the relative 
position and progress of the trains are indicated and regulated. Secondly, 
of a tiain telegraph and signalx, by which a means of communication is pro- 
vided between all the carriages and the guards and engine drivers. Thirdly, 
of a guard rail aud guide wheel, by which the trains are prevented from 
running off the line; and, Fourthly, of a train guard or fender for remov- 
ing impediments in front of the trains. The details of the invention are too 
voluminous to be given here in extenso.—Not proceeded with. 











CLass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2324. E. ALcan, King street, London, “* Condensers applicable to wool card- 

ing engines.” — A communication.—Datet 21st September, 1863 
This invention cannot be described without reference to the drawings.— 

Not procecded with. 

2328. G. T. PF .usrieLp, Loughborough Park. Brixton, “ Power looms for 
weaving hair cloth, and Jabrics in which the west w inserted in separate 
lengths of material.”"—A communication. —Datid 21st Septemver, 1863. 

This invention presupposes the existence of an a tomatic mechanical 

device, which will select a single hair or length of weft during a single beat 
of the lathe, aud hold it in the proper position to be seized by the: ipper or 
device u-ed to in-ert the san e in the open shed of the war, with a sufficient 
degree :f certainty to enable the operation of weaving to continue 
uninterruptedly, although the several improvements cunstituting the inven- 
tion are equaliy serviceable in ca-e the separate hair or length of weft is 
selected and presented in the required position by the human hand. As a 
suitable and efficient mechanica) device for the selecting and presenting the 
selected hair or length of the weft to the nipper or other device used, the 
inventor uses an apparatus the distinctive features of which are that the 
hairs or lengths of weft are confined and compressed in a body at one end, 
and, by mcans of a notched and bevelled pointed lance, a single hair or 
length of weft is selected and lifted from among the compressed ends, and, 
wi'h the assistance of a yielding pad, serving to hold the selected hair in 
the nutch of the said lance, the said hair is held by its end in a vertical 
position, to be seized by the nipper, which inserts it in the open shed of the 
warp. 


2333 





J. Rensuaw and J. Haworti, Manchester, “‘ Machinery for stretching 
woven fabrics.”"—Dated 22nd September, 18638. 

This invention consists in causing the fabric to be stretched to pass over 
the circumferences of dses mounted on universal joints fixed or connected 
to a centre shaft ; these discs are set diagonally on the shaft, and the cir- 
cunferences of them are tvothed, roughened, or pinned to lay hold of the 
fabiic. The diagonal position of these di-cs can be varied by a right and left- 
han screw, or other equivalent, acting on levers passing through slots in 
the dises, so that, by turning the screw or other equivalent round, the incli- 
nation of the discs is varied, to stretch the fabric more or less in its passage 
over their circumferences, 

2345. W. Gipp and W. Houuanp, Eccles, Lancashire, “ Looms for weaving.” 
—Duted 23rd September, 1863. . 
This invention cannot be descrived without reference to the drawings, 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Sovrn Starrorpsume Iron Trape: No Improvements—Pia Iron: No 
Sales: Prices Nominal: Reduction of Make—\:xtENsion OF THE 
liounp Oak Works—Orvers In THe Market ror Rattway Iron 

u ‘Trape: Meerease in Value—Fortuer Remarks py Dr. 

y—Tne New Insrector ror tHe Miptanp Disrricr—F atau 

Pir Exprosion— Harpware Trapves: Birmingham, Wolverhampton, 

Willenhall, Wedn:sbury, Darlaston, Walsall, Westbromwich: Con- 

dition Tolerubly Steady—Boarv or Trape Returns: Lezports of 

Metal and Metal Wares: Markets Specified—T ne Sreike 1x York- 

sure: The Men Supported by their Fellows here. 

Tne iron trade is in an even more unsatisfactory condition than it 

was last week. The high price of money has added to the influ- 

ences which were previously in operation to the prejudice of the 
trade. The orders for finished iron are not of much worth. The 
high price of gold is interfering with the demand for the Northern 

States of America. and the home trade affords an average amount of 

employment to the plate mills alone. Hoops and sheets cannot be 

sold, excepting at a material reduction on list rates, but, if the 

Yorkshire dispute is prolonged, more orders are expected. It is 

utterly impossible for pig makers to effect a sale for more than the 

Most insignificant lots. No buyer will purchase otherwise than in 

these exceptional instances. notwithstanding that they might get 

the iron at a very great reduction upon the prices which regulated 
the previous transactions, The quotations of the open market are 
altogether nominal So determined are the makers of finished iron 
not to buy until they have used up almost every ton of their present 

Stock, that if the vendors of first-class pigs were to offer them at 

10s. a ton below the market price, it is believed that an order could 

hot be obtained at all worth accepting. Stocks are accumulating at 
the furnaces in every direction, and the make is being extensively 
reduced. ‘ 

The Earl of Dudley’s agent, however, would seem to have full 
contidence in respect of the future of the South Staffordshire trade, 
for he is making extensive additions to his lordship’s finished iron- 
works at R und Oak. 

Amongst the inquiries in the market is one for 3,000 tons of new 
rails, and 200 tons of wrought iron fish-plates, both for the Great 
Northern Railway. The East India Railway Company also are in 
want of 4,000 tons of chairs. So large a quantity of chairs, is 
strikingly indicative of the extent of the operations of that com- 
pany. 

Coal for blast furnace purposes is worth, in some cases, even 6d. 
per ton less than it was last week. 

Dt Perey has written another letter in reply to Mr. Johnson. 

The accomplished author says—- As much skill ought to be 

exercised in the working of a thick coal colliery of a few acres 

in extent, as in one of thousands of acres in the north, where one 
viewer cannot well direct more than one or two collieries, while in 

South Staff-rdshire, one viewer may direct a considerable number. 

Mr. Rupert Kettle has raised a question of vital interest to every 

thick coal prvprietorin South Staffordshire. Is it a fact, ashe alleges, 

thatonly about 18,000 out of 40,000 tons of coal are gotten ? Ifso, let 














waste is necessary? It is not, and no more certain evidence of the 
backward state of the art of coal mining could possibly be advanced 
than the tremendous loss. Mr. Kettle deserves the thanks of the 
community for his most valuable paper. No man has had greater 
opportunities of probing the depths of the South Staffordshire mine 
agents’ knowledge, and no man will be able to wield the information 
which he has there and otherwise acquired, with more efficiency, or 
with greater advantage to the district. Mr. Kettle will, no doubt 
draw special attention to the subject of ventilation, which Mr. John- 
son and others declare ought to be at the minimum. _ I believe this 
to be an error, and have often discussed the point with our miners, 
One of the curses of working the thick coal by “ pillar and stall” is 
spontaneous igniticn of the coul. This is caused chiefly, I think, by 
oxidation of tinely-divided coal, as in the case of cotton waste, and 
not primarily and mainly by the oxidation of pyrites, the amount of 
which is generally small, good thick coal not containing more than 
half per cent of sulphur, An increase of a few degrees of tempera- 
ture will greatly promote the tendency to spontaneous inflammation ; 
and such an increase is the necessary consequence of diminution in 
the supply of air. When once the degree of actual ignition has 
been reached, the “ fire ” must, if practicable, be got out, or the work 
dammed up, or, it may be, the pits scaffolded over.” 

Mr. Thomas Evans, the newly-appointed inspector of mines for 
the Midland District (transferred from South Wales), although a 
comparatively young man, yet bas had alarge amount of experience. 
His father was the manager of the Dowlais Iron and Coal Works, 
which, inasmuch as there are no fewer than eighteen blast furnaces 
connected with it, nearly all of which are constantly in operation, is 
the largest concern of the kind in the world. Mr. Evans has been 
the inspector for South Wales eight years, and that district is one 
of the heaviest, and the most extensive of the twelve. He was one 
of the promoters of the South Wales Institute of Engineers, of which 
he has occupied the office of president. Much regret is expressed 
in Wales at his removal, which, however, Mr. Evans found it more 
than desirable to seek, because of the excessive work which such a 
district imposed upon him. He will be cordially received in the 
Midland District. 

On Monday morning last an explosion of sulphur happened in 
one of the pits at the Brownhill’s colliery, in the Cannock Chase 
district, selonging to Messrs. W. Harrison, by which two miners were 
killed, and eight others injured At about half-past six o'clock in 
the morning the greater part of the men employed at the pit des- 
cended to their work, and were proceeding along different roadways 
to the workings, carrying naked candles in their hands, and the ex- 
plosion immediately followed. 

The general trade of the district continues steady, and has, in 
some respects, improved. The factors’ orders are increasing, and 
the demand for spring goods is becoming more active. In Birming- 
ham the metal trades are most of them in a satisfactory state ; the 
electro-platers are busy, and the edge-tool makers, hollow-ware 
manufacturers, and brass-founders are doing a good average trade. 
The jewellers report more favourably of the state of business in that 
branch, and the gold chain makers are most of them working full 
time. The button trade continues dull, the demand for spring goods 
having, up to this time, been moderate. In Wolverhampton 
the ironfounders are busy in the hollow-ware branch, and 
the japanners and tin-plate workers are fully employed. 
The brassfounders here are not busy, owing to the fluctuating 
state of the metal market. At Wednesbury and Darlaston the gun 
lock trade remains quiet, Dut orders are plentiful for nuts, screws, 
coach springs, and other miscellaneous articles. At Willenhall the 
rim lock trade is tolerably brisk, but the branches dependent on the 
home trade are quiet. The latch-makers report a slight improve- 
ment in their branch, but the key stampers are not very busy, owing 
to a slackness in the Continental demand, which a short time since 
was so great as to render necessary increased facilities for the pro- 
duction of these articles on the part of some of the principal tirms, 
At Walsall there is a brisk demand for malleable castings, and the 
manufacturers of spurs, bits, harness ornaments, and other descrip- 
tions of electro-plating are busily engaged. ‘The ironfounders in the 
neighbourhood of West Bromwich are well employed, as also are the 
edge tool makers. 

Pig and puddled iron, iron castings, copper, and lead, are among 
the exceptions to the great increase in the export of articles of 
British production in the month of March last. The total value of 
the exports in that month was £13,555,674, against £10,413,586 in 
January, and £12,698,121 in February, and £9,664,649 in the cor- 
responding month of 1862, and £10,217,433 in that of 1863. Fire- 
arms again show a decline, but heavy and light hardwares both 
a large increase. The value of steam engines exported fell from 
£151,9 6 to £88,082, though the decrease, great as it was, was con- 
fined to the shipments to France, Spain, and India. Ocher descrip- 
tions of machinery show an increase from £147,749, to £214,497, 
extending to every country except Spain, Belgium, and Australia, 
The account of the metal exported, raw or partially manufactured, 
stands as follows :— 

[Month of March, 





1882, 863. 
Pig and puddlediron.. .. .. £98,105 .. £110,970 ., 
Bar, angle, bolt, androdiron.. 160,748 .. 6,312 .. 
Railway iron... .. .. «+ eo 198,818 .. ) 


Iron wire .. .. 
Iron castings.. .. .. «. 
Iron hoops, sheets, and plates 
Wrought iron , ° 

Old iro .. ° 00 08 86 
Steel, unwrought.. .. .. 


IS.673 oe 


“+ «8 





£814,420 


£065,001 


£1,777, 481 











Copper, unwrought +e ee 46,345 .. 136,630 .. 40,633 
» wrought and yellow 

metal... <«: co cco 280,788 .. ° 159,901 

i ee ne ee ee 14,429 .. o 15,614 
£219,148 

Lead - ws o - © 102,898 .. 84,8099 
Tin, unwrought .. .. .. - 34,10L .. 45,614 
Tin plates we oe " 110,156. 104,.93 
Zine - 8,160 .. 14.564 





The exports of pig and puddled iron to the United States more 
than doubled those of the corresponding month of Jast year, the 
small decrease shown in the table being due to a diminished exporta- 
tion to France and Russia. The great decrease in the export of the 
next description in the table is the more remarkable, having taken 
place entirely in respect of Italy, Australia, British America, and the 
United States, end chiefly in the exports to the last named, the value 
of which rose from £37,139 to £139,316, as compared with the corre- 
sponding period of last year. The increase in railway iron was 
contined to the tradewith Sweden, France, Australia, Brazil, and the 
United States; and here again, we find the bulk of the increase 
going across the North Atlantic. In the March of 1802, the exports 
of railway iron to the United States amounted to only £8719, and 
in the corresponding month of last year to the still smaller sun of 
£4,110; while this year they amounted to £116,572. Australia and 


the United States, again, were the only exceptions to the dimini-hed | 


exportations of cast iron. The increase in hoops, sheets, and boiler 

lates, extended to every country except France, Prussia, the Hanse 
Towns, Spain, and India; and that of wrought iron to every country 
except Russia, Spain and India. The decrease in old iron is due 
to the fact, that none came from Holland and Prussia, which 
are the principal sources of the supply. ‘he great increase in the 
exports of steel was general, but was due chiefly to the fact that the 
supplies sent to the United States rose in value, as compared with 
the corresponding month of last year, from £38,576 to £72,916. 
The falling oft in unwrought copper was general, while that in 
wrought copper and yellow metal extended to every country except 
France, Turkey, and the United States. The decrease in lead ex- 


tended to every country except the United States, the supplies to 
which rose from £10,284 in 1862, and only £14 last year, to £47,984. 
The increase in tin marked the exports to all countries except 


Turkey, and that in tin plates all except France and Australia, though 
the bulk was in the shipments to the United States, which rose in 
value, as compared with last year, from £68,139 to £111,777. 

On Monday last a meeting of delegatesfrom workmen's associations 
connected with the iron trade was held at West Bromwich relative to 
the lock-out in Yorkshire. Representatives of nearly all the works in 
South Staffordshire, East Worcestershire, Derbyshire, and Stafford- 
were present. They all concurred in censuring the conduct of the 
secretary of the association at Leeds ; but said that, as Englishmen, 
th-y could not submit to the terms of the declara'ion which the Leeds 
men were called upon to sign. If themeno. Leeds submitted it would 
be the turn of South Staffordshire next. They would support the 
men of Leeds to the utmost of their ability, and whatever sacritices 
they were called upon to make they would gladly accede to them. 
They could not, upon any consideration, comply with the terms of 
the latter part of the declaration, Ultimately the following resolu- 
tions were passed unanimously :—*“ That this meeting consi:ters that 
the Leeds district secretary acted with imprudence and without the 
advice of the executive, and highly deserves public censure.—** That 
this meeting is proud to hearthat their brethren have not signed 
thisdisgraceful declaration.—-** That this meeting pledges itself to sup- 
port our brethren to the utmost of its ability so long as they 
are locked out for refusing to sign this shameful declaration.” 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroo.: Mersey Docks and Harhour Board: Liverpool Water- 
works: African Royal Mail Steamship Company: A Strike at the 
Mersey Stzel and fronworks—UHvuu. Water Works; Counting up 
the Cost—Trave or Guiussy—Stare or Trape: Leeds: The 
Strike among the Puddlers, §c.: South Yorkshire Coal Trade: 
Lancashire Coal Trade—T xe Sreike in THE Yorksniee Iron Trave: 
Action of the Masters—State or Trapg ar Saereiero—Nowrn- 
Eastern Matters: Shipbuilding on the Wear: North Country and 
Welsh Steam Coal: The Low Lights Dock: State of Trade: River 
Wear Commission: North-Eustern Rasloay Management—T Ht Late 
Suerrietp Carastrorae—Puriic Works Act 1863—Dearu or Ma. 
Sxurtteworta—Scorrisny Torics—Caledonian Railway: Glasgow 
Association of Assistant Engineers: Gas at Airdrie: Clyde Ship- 
building. 

We commence, as usual, with Liverpool. At the last sitting of the 

Mersey Docks and Harbour Board Mr, Tobin said the preamble of 

the new bill which was being promoted by the board had been 

passed by a committee of the House of Commons, and he thought, 
with the exception of the steam-rating clause, the board had 
obtained all that was desired. Their opponents were very numerous, 
but were unsuccessful. As regarded the steam-rating clause, it 
would be seen the chairman considered that it was a matter of 
national importance, and ought rather to be dealt with by a vublic 
measure than by a private bill. The case had not, therefore, been 
judged at all on its merits. Mr. Viner’s opposition, by which he 
sought to obtain an exemption from dock rates for vessels which 
might enter docks which he thought proper to construct on his own 
land at the upper end of the great float, was, of course, resisted as 
an infraction of the existing law. Verhaps the most monstrous 
opposition was that offered by the Great Western Railway Company, 
wha wanted two clauses—one, that if Parliament gave the Dock 

Board borrowing powers for the construction of the works on the 

Liverpool side, those works should not be constructed until the works 

at Birkenhead were entirely completed; but the board did not con- 

sider that the trade of Liverpool should be stopped in order to force 
it on the other side of the water. They then proposed another clause, 

that the board should not only do their utmost to keep open at a 

very great depth the low-water basin by sluicing operations, but if 

those sluicing operations failed, the board should, nevertheless, be 
bound to give the water at the great depth prescribed by the Act of 

Parliament—be presumed they meant by dredging it continually. 

That opposition, however, failed, and he might say signally failed, 

for the committee saw at once through the nature of the opposition, 

and would notentertain it fora moment. The principle which had 
actuated the members of that board—at all events the great 
majority of them—had always been that Birkenhear should have fair 
play, and that they should proceed in a bond fide way to the comple- 
tion of those works; but it never was the intention of the board— 
and he hoped it never would be—to force trade there whether it 
chose to go there or not, Their object was to give Birkenhead an 
opportunity of availing itself of the great natural advantages which 
it possessed ; to let trade go there if it would, but not force it there, 
Mr. Boult commended the manner in which Mr. Tobin had put this 
question before the board and the public, anc confirmed his remarks 
with regard to Birkenhead, At the last sitting of the water com 
mittee of the town council, the chairman said the committee had to 
their credit in the bank £4,796 12s, 4d. for working expenses, after 
meeting all liabilities up to the Ist of January last, and all payments 
from that time to the present. The engineer presented a report, 
from which it appeared that the puddling of the Roddlesworth 
reservoir has been completed, and the foundation of the road laid 
along for the greatest portion of its length. The pitching of the 
inner slope has been commenced, and the trimming of the back 
slope is well advanced. The other works are in a forward state. 
At Dudlow: lane the reservoir and cooling pond, pipes, and engine 
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| 
| towards the Prescot reservoir, 


and boilers, may be considered fit for work. The engine had been 
started, and worked for three hours upon the Woolton: hill pressure. 
At Woolton-hbill the covering arches and concreting are nearly com- 


plete. The other works in connection are also having more atten 
tion. About 1,400 yards of the duplicate pipe line have been Jaid 
down. Another gang is about to commence to lay from the Hazles 


The report was approved, Mr. 


| Alderman Bennett moved that, it being highly important that every 


member of the council should have accurate information as to the 


| extent and general engineering formation of the Koddlesworth and 





that such information can only 


from the engineer 


Rivington reservoirs, and 
be adequately supplied by explanations 
on the spot, arrangements should be made to enable sections 
of the council to go down and inspect the works. ‘The 
African Royal Mail Steamship Company bave just added to their 
line another splendid steamer, called the Calabar. This new steamer 
arrived in the Mersey yesterday week, after a fine run of fifteen 
hours from Greenock. ‘The Calabar is the largest vessel of the fleet 
of steamers belonging tothe company. She was built on the Clyde 
by Messrs. Randolph, Elder, and Co., of Glasgow. The engines of 
the Calabar have also been constructed by the builders of the ship, 
and on their patent principle, which has for its object the saving of 
fuel, and which has proved successful in the steamers of the Pacitic 
Steam Navigation Company. The Calabar is the second steamer 
constructed by ber builders for the African Steamship Company. A 
party of sixteenmen, lately employed at the Mersey Steel and Lronworks 
as puddlers, have been charged at the Liverpool Police-court with 
having struck work without notice, and thrown numbers of other 
persons out of employment, in consequence, as they alleged, of the 
insufficient ventilation of their workshops. It was stated that 
arrangements are now in progress for improving the ventilation ; and 
it was agreed to adjourn, to see if the case could not be settled out of 
court, 

Mr. T. Dale, engineer to the Hull town council, has presented to 
the waterworks committee a detailed statement of the whole cost of 
the Springhead waterworks, from the commencement of their con— 
struction to the presenttime. This account, with explanations, &c. 
will be published in a few days. The larger portion of the excess in 
expenditure over the estimate arose from the loose and treacherous 
nature of the subsoil, and the difficulty in laying foundations, both 
on that account and in consequence of the great tiow of water. The 
total cost of the works was £60,844 3. 10d., being £15,844 33. L0d. 
over the estimate. The chairman said that when Mr. Dale com- 
menced the work he was in entire ignorance of the nature of the sub- 
strata, and from information he had obtained he was led to believe 
that ata depth of 4Uft. he should arrive at a solid foundation. It 
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was intimated that, as usual, all the accounts would be open for the 
inspection of the members of the council. The mayor thought the 
only question which would arise on the accounts would be whether a 
great deal of the extra expenditure might not have been anticipated 
by the engineer. At the same time he had no doubt but that the 
money had been spent properly. ‘ 

The trade of Grimsby appears to be steadily extending. Thus, 
the value of the merchandise shipped from the port during the last 
four vears has been as follows :—1860, £1,631,817 ; 1861, £2,270,533 ; 
1862, £3,117,826; 1863, £5,257,457. A further development is 
expected now that the Manchester, Sheffield, and Lincolnshire Rail- 
way Company propose to run steamers from the port. 

The Leeds Chamber of Commerce, reporting upon the trade of 
that town and district, observes : —“* During the month there has 
been a good demand for all sorts of iron, but on Monday (April 25) 
nearly all the works ceased, owing to a dispute between the masters 
and men in reference to trades’ unions, and which does not appear 
likely to be soon settled. ‘This dispute has caused several thousand 
men, in various branches, to be thrown out of work in this neigh- 
bourhood. ‘The machine makers continue to be very busy. The 
engineer tool trade is very good, and the makers have considerable 
orders in hand. The makers of locomotives and railway plant are 
busy. ‘The dispute in the iron trade will not much affect these 
branches.” In connection with this dispute we may note that, on 
Saturday. a meeting of the puddlers, ball-furnace men, and others 
connected with the iron trade, was held in the Stock Exchange, 
Leeds. There was a large attendance of workmen. Mr. Williams, 
an American gentleman, delivered an address to the men present, 
in which he advocated emigration to the United States of America 
as the panacea for their evils. He first declaimed upon the dis- 
turbed aspect of the labour question in England, and then proceeded 
to argue thet America presented many favourable recommendat:ons 
which entitled it to the deepest consideration on the part of the skilled 
workmen of this country. The war in America had not only vastly 
increased the demand for all kinds of work in iron and steel, but, at 
the same time, the production of these necessary articles of warfare 
had been materially restricted, owing to the citizens engaged in 
their manufacture having been called out to serve in the ranks of 
the American army. Mr. Williams acknowledged that he had been 
deputed to visit this country, to obtain workmen, by the ironmasters 
of Pennsylvania and Ohio, and he painted in glowing colours the 
improved position of the industrial classes in the United States, as 
compared with their political and social standing in England. A 
workman, named Daniel Charlton, rose and endeavoured to show 
that the increased rate of wages, of which the lecturer had spoken, 
was purely fallacious, inasmuch as the depreciation of the currency 
in America made up all the apparent difference in remuneration. 
He also warned the men in the room that there had been several 
strikes in the labour markets of the west, and that the masters of 
America were anxious to obtain English labour to supplant that of 
America Mr. Charlton’s remarks were received with hisses, and 
other marks of disapprobation, The meeting was then made spe- 
cial, to consider the present position of the workmen who had 
been © locked out ” by their masters. After a few words from Mr. 
Kane, chairman of the executive committee of the National Asso- 
ciation of Iron-workers, Mr, Biddleston, from Brierley Hill, 
in Staflordshire, addressed the wmeeting He assured the 
iron-workers present that their Staffordshire brethren had 
the most profound sympathy for their Leeds brethren, and 
that if circumstances rendered it necessary, they were prepared 
to subscribe 5s, out of every 10s. they earned towards the support of 
theie “locked out” brethren. He next inveighed in very strong 
terms against the bond or declaration, and expressed the fervent 
hope that none of the Leeds men would ever so far degrade them- 
selves as to sign it. Mr. Perrins, president of the Brierley-hill 
executive, followed ina similar strain. He advised the men to stick 
to their union, to be peacable and steady, and then, he was sure, 
victory was certain. He had come prepared to render substantial 
assistance to the Leeds brethren from his district, and when the 
details had been acranged, cash was ready to flow in to their relief at 
once. Mr. Kane said that the prospect, after the first week’s struggle, 
was not so very dismal after all. Assistance would be forthcoming 
from the various lodges throughout the country. ‘The men o! Brad- 
ford were on the move, and on the previous night they had told him 
that they had money ready to send. An effort would be made in 
London; in Newcastle the different trades were considering the case; 
and in Glasgow the same thing bad been taken up. But his(Mr. Kane's) 
own impression was that the declaration bad been strangled at its 
birth, for the ironmasters of the United Kingdom had passed a reso- 
lution in London the other day which led him to believe that the 
bound would be abandoned. tte was sorry that he had been refused 
interviews by three of the masters, and, that being the case, the 
association he represented was prepared to carry on the struggle if 
occasion required it. 

Another serious strike, the lock-out of the colliers in the South 
Yorkshire district, continues, without the slightest hope of its termi- 
nating, at least for some time to come, as both parties evidently 
look upon the matter as a trial of strength, Of the 3,700 men out 
of employ, little more than one-third belong to the Miners’ Union, 
or are entitled to receive support from its funds. The remaining 
two-thirds are now suffering great privation, as the board of guar- 
dians have in a great number of cases refused out-door relief, offering 
orders for the workhouse. The union men appear quite content 
with the allowance made to them, and expect that it will increase 
on their position being made better known by the delegates just 
sent out. To lessen the number of hands receiving relief, several 
noblemen and gentlemen in London are interesting themselves to 
secure assisted passages for single men to the Northern States of 
America; and it is arranged that those desirous of emigrating shall 
only be required to find £1 towards the cost of their passage —The 
demanil for coal for the metropolis from the South Yorkshire district 
has not declined, but the inability of the coalowners to meet the 
orders which come to hand is gradually diverting the trade to other 
channels, the chief of it going to Neweastle and Sunderland. The Else- 
car and Shireoaks coal is in demand, and for Silkstone, considering the 
time of the year, the trade is quite as good as could be expected. In 
the iron trade, masters are doing a good business. With regard to 
the Lancashire coal trade, the advance of the season has, of course, 
restricted the demand. An active trade, however, has ben done in 
engine coal, and in slack there is a slight improvement to be noted. 
A large amount of business has been done in coal for expo-t, both to 
foreign ports and coastwise; and steam vessels having been more in 
demand at Liverpool, steam coal has been in good request, and a 
slight advance in prices has been the result. The colliery proprietors 
of the neighbourhood are looking anxiously for the fate of the Lan- 
eashire Union Railway Lill, one which, if passed, is expected to 
stimulate very considerably the coal trade of the country by fur- 
nishing an easy means of access to the ports on the Upper Mersey. 

In connection with the strike in the Yorkshire iron trade, we 
should have noted that the ironmasters of the United Kingdom have 
held a meeting in London, at which they passed a series of resolu- 
tions which plaiply enough intimate that they will no longer submit 
to the control which the operative iron-workers’ powerful union 
seeks to exercise over both employer and emploved. They disavow 
any desire to interfere with the right of the workmen to combine for 
any fair and legitimate object, but they assert their firm determina- 
tion to resist all attempts ou the part of the men to dictate to their 
employers the mode in which their work shall be conducted, and 
what workmen they shall employ.” And, with a view to maintain 
this principle, it was decided to form a committee representing all 
the iron-making districts. : 

Trade matters at Sheiiell appear to wear a tolerably hopeful 
aspect. The home trade is rather brisker, the London and Birming- 
ham markets yielding considerable orders, and several classes of 
goods being in better demand in the provincial districts generally. 
From Russia and some other parts of the Continent the orders are a 
little larger, though still much below the average. There is not the 
least symptom of decline in the demand for armour plates, heavy 
ordnance, and steel shot, in the manufacture of which several of the 
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principal firms are so largely engaged. They are all fully em- 
ployed, notwithstanding the large extensions of their means of pro- 
duction. The steel trade generally is active, and railway material is 
in good demand. In most of the older branches of trade a steady 
business is being done, including the cutlery branches. 

From the north-eastern district we learn that the Newcastle 
branch of the Blyth and Tyne Railway will be opened for traffic in 
about a month. A strike of blacksmiths employed in the shipbuild- 
ing yards on the Wear has proved, like that of the ship-joiners, 
fruitless. The men found to their cost that there was plenty of 
smiths from other places who were only too glad to obtain work for 
30s. per week, and therefore to strike for 363. was worse than useless. 
The men—or such of them as had not been supplanted by strangers 
—have now returned to work on the old terms. A deputation, con- 
sisting of Mr. Hutt, M.P., Mr. Headlam, M.P., Mr.S. A. Beaumont, 
M.P., Mr. John Henderson, M.P., Mr. Lindsay, M P., and Mr. 
C. M. Palmer, had an interview with the Duke of Somerset, at the 
Admiralty, on Friday, and brought before his Grace tne result of 
the report on the trial of the respective merits of North-country and 
Welsh steam coal, with a view to practical 'effect being given to the 
report, by directions that in future half Welsh and half North- 
country should be used in the navy. The deputation was intro- 
duced by Mr. Hutt; and Mr. Henderson, as chairman of the Steam 
Coal Trade Association, made a statement of the facts, his observa- 
tions being supported by others from Mr. Lindsay, Mr. Headlam, 
and Mr. Palmer. His Grace received the deputation most 
courteously, and said in reply that he had paid great attention to 
the matter, and orders had been given to coal her Majesty's 
ships both on foreign stations end at home, with proportions 
varying from one-third North-country and two-thirds Welsh 
to a moiety of each, and that every care would be taken 
to have the results correctly ascertained. The Low Lights 
Dock project progresses slowly, but not  unsatisfactorily. 
The owners of all the steam collieries except four have 
signed a guarantee; that is, they have jointly agreed to bind them- 
selves to be responsible for the payment of the interest upon 
£50,000. Of course, if the dock is a paying concern they will not 
be called on for anything; but if it should not pay, then the 
Northumberland coalowners, who have signed the guarantee, will 
have to make good the deficiency in the interest upon the above- 
mentioned sum. The other parties interested have agreed to bind 
themselves in a similar manner; but the sums for which they are 
each to become responsible have not yet been fixed. ‘Trade affairs 
cannot be said to have improved lately in the north. The demand 
for all kinds of iron has declined, and prices have still a tendency 
downward. The local coal trade is tolerably brisk, but this has 
been caused by circumstances of a special and exceptional cha- 
racter, recent orders from the Admiralty to use a certain proportion 
of Northumberland steam coal having created an extra demand. 
The unpleasantness which has existed in the Midland colliery dis- 
tricts between the coalowners and their men, has also caused a 
deficiency in the supply of coal from that locality in the London 
market, and a run upon Newcastle household coals. Then there has 
been a good demand for coke for some time past, and the price of 
small coals on both the Tyne and Wear has risen considerably during 
the last three months ‘The general manufacturing trades of the 
district, although well employed, are not brisk. ‘Thenew steel-works, 
which Mr. Charles Attwood has recently erected in the neighbour- 
hood of Tow Law, were opened last week. It is believed that, by 
experiment, Mr. Attwood has succeeded in discovering a pro- 
cess by which cast steel can be made at a moderate cost, 
and tough enough for all mechanical purposes. The large 
works erected by the Weardale Iron Company in the south-west 
corner of the county of Durham, now give employment to 
a large number of workmen. — At the last sitting of the 
River Wear Commission an interesting report was presented 
from the executive committee, who observed :—“ We believe it was 
some time ago mentioned that a retrenchment committee had been 
appointed for the purpose of ascertaining the practicability of | 
reducing our working expenses, and we have now only to report that 
the gentlemen who have undertaken this onerous duty are still 
steadily pursuing their labours, and the result, when obtained, shall 
be laid as speedily as possible before the board; but it must not be 
forgotten that, at the present moment, not only are we carrying on 
large and important new works, but we are also, under your autho- 
rity, undertaking large extra current repairs—for instance, the 
removal of the rock at the Narrows, and the building of an inner 
pier at the north-east breakwater of the South Outlet, and for each 
of these works we have been obliged to appoint an overlooker or 
inspector at two guineas a week. We have been endeavouring to 
obtain tenders to remove the rock at the Narrows by piece work, but 
the prices asked are so much above what we think the work can be 
done for, that we have directed Mr. Meik to commence operations 
himself, in order to test the actual cost. As many of the commis- 
sioners are aware, the masons in this town have thought proper to 
strike for an increase of wages, and the parties at present holding 
time contracts under the commissioners have appealed to us for an 





extension of the periods within which their works were to be com- 
pleted, and we have agreed to extend the time, and shall strongly 
recommend the commissioners to protect these parties from any un- | 
fair pressure that may be attempted to be put upon them in conse- | 
quence of their contracts. The coffer dams for the commencement | 
of the new dock are now rapidly approaching completion, and we | 
have directed advertisements to be issued for the excavation by 
piece work, We have to request the board to affix the seal of the | 
commission to four bonds for securing £3,012.” 

Capt. Tyler, the Government inspector of railways, in recent | 
reports just issued to the public, is very severe upon some of the | 
details of the management of the North-Eastern system. There is | 
a steep incline of about three-quarters of a mile long, called the | 
Goathland incline, about eight miles from Whitby, which is worked | 
by a stationary engine on the summit, and a wire rope, which is wound | 
round a drum 6ft. diameter. The rope was attached to asix-wheeled | 
van, specially constructed for the purpose, and which precedes 
the trains in descending, and pushes them before it in ascending the 
incline. On the evening of February 10th the 6.45 p.m, train from 
York was being let down the incline by this apparatus when the 
rope broke, and the train was precipitated down the declivity with 
fearful rapidity. ‘The carriages were smashed to pieces, two persons 
crushed to death, and thirteen more or less seriously injured. On 
investigation Captain Tyler found that the rope was very defec- 
tive, and that there had been great want of supervision over it. 
His previous recommendation, that telegraphic communication 
should be established between the top and bottom of the incline, 
had not been carried out. On the evening of February 12th a | 
collision occurred at the Springwell station of the North-Eastern 
Railway, between a passenger and a coal train. Out of eighty pas- | 
sengers thirty-four received injuries. Captain Tyler attributes the 
accident to the old-fashioned and defective signals at the point of 
the line; and he notices that the man in charge of them is also | 
station-master, booking clerk, ticket collector, and porter, and is 
sometimes required to work night and day—never Jess than twelve 
out of the twenty-four hours. The same is the case with the sig- 
nalman at the Pelaw Junction, whose statement is given by Cap- 
tain Tyler. This particular signalman states:—“1 have always 
taken a twenty-four hours’ shift every other week ever since I have 
been here, eleven years and three months, I have never had the option 
offered me of any other arrangement. I have never had a holiday 
since I have been here, nor asked for one. Ihave been off duty 
during that time for about a fortnight altogether, through sick- 
ness.” Captain Tyler is unsparing in his condemnation of this state 
of things. 

The death is announced of Mr. Shuttleworth, an old Manches- 
terian of some note. In local affairs Mr. Shuttleworth took great 
interest in the Market-street Improvement Act, in the business of 
the police commissioners, and a few years later he assisted in obtain- 
ing the charter of incorporation. He was elected one of the first 
aldermen, and he continued in the ollice of alderman till 1860, when 
he retired. ‘Ihe last true he appeared publicly was on the occasion | 
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of the British Association at Manchester, in 1861, when in the 
department of Economic Science and Statistics, he read a paper on 
the Manchester Gasworks. The paper was an able review of the 
application of gas to economical purposes, a subject with which, so 
far as reiated to Manchester, he had a thorough acquaintance 
having for more than twenty years held a prominent position on the 
gas committee. 

The annexed figures, illustrating precisely and officially the effects 
of the late melancholy disaster at Sheffield, p a melancholy 
interest :— 

Number of widows caused by the flood .. .. «. os os ll 
a 46 «6 on ee oh 6c Se 26 Be Ge 40 
» po CORES 1o 0c co co ce ce co 00 cc co 980 
9 a nag te co te 08 08 ee oe oe 5 
onses in the district.. .. 
flooded 





» » 9»  Gestroyedandabandoned ., .. .. a = 

We turn to Scotland. At a Wharncliffe meeting held by the 
Caledonian Railway Company yesterday week, to consider certain 
bills now re in Parliament, the chairman said the first measure 
was a bill to enable the Caledonian Railway Company to make a 
short spur, of a mile or a mile and a half in length, from the 
Rutherglen and Coatbridge branch of the Caledonian system to a 
place called Tennochside, the object of which was to gain access to 
a large mineral deposit in that district. The Glasgow Association of 
Assistant Engineers has elected its office bearers for the ensuing 
season as follows:—Mr. J. Albert Smith, re-elected president : 
Messrs. Jas. S. Cunliff and John Harvey, vice-presidents ; Mr. 
James F. Ghewy, Apsley-place, secretary; Mr. Leask, treasurer; 
Messrs. W. Robertson Copeland, P. Reynolds, A. Strathern, ©. 
Costa, J. Storie, and R. Gale, members of council. The Airdrie Gas 
Company has reduced its charges to 4s. 2d. per 1,000 cubic feet. The 
Leven steamer has been launched from the Clyde Shipbuilding Com- 
pany’s yard, Port-Glasgow Road. The steamer was contracted for 
by Messrs. Rankine and Blackmore, engineers, and built by 
Messrs, ‘faylerson and Company, for the new Dumbarton Steamboat 
Company, and is the first of a fleet intended to trade between Glas- 
gow, Dumbarton, and Greenock. The dimensions of the Leven are: 
—Length, 140ft.; breadth, 14ft.; depth, 6ft. 10in. She will be sup- 
= with oscillating engines, of 40-horse power nominal. The 

even is to be commanded by Captain Lang, long known in the 
Dumbarton trade. After the launch a large party were invited to 
partake of cake and wine, when the health of the senior partner of 
the Clyde Shipbuilding Company (Mr. Taylerson) was proposed. 
Mr. Taylerson replied, stating that at no previous time in the history 
of shipbuilding on the Clyde was trade so prosperous as at present. 
They had orders for ten other vessels, and other orders were coming 
in from time to time. The Leven has been built under the superin- 
tendence of Mr. Patterson, manager. Theengines are to be supplied 
by Messrs. Blackmore and Rankine. The Eagle, paddie steamer, 
buitt for river passenger traffic, has been launched from the west 
shipbuilding yard of Messrs. Chas. Connell and Co., Overnewton, 
She is owned by Captain Buchanan, who intends running her on the 
Rothesay station, after receiving her engines, which are being fitted by 
Messrs. D. and W. Henderson, of the steamship works. The Lillian, 
paddle steamer, built by Thomson and Co., Glasgow, for the South 
American trade, has adjusted her compasses at Garelock. A paddle- 
steamer has been launched from the yard of Messrs. Scott and Co. 
She has been built for the blockade running trade, being the fourth 
of a fleet of similar steamers. The Imperatrice Eugenie, the first of 
the five steamships building by Messrs. Scott, at St. Nazaire, for the 
French Transatlantic Company, was launched on Saturday. The 
Transatlantic Company contracted with the house of Scott and Co. 
to build eight paddlewheel steamers exactly alike, for the lines sub- 
ventioned by the French Government between Havre and New York, 
and between St. Nazaire, Martinique, and Aspinwall. Three vessels 
are to be built at Greenock, and five at St. Nazaire—the latter in a 
yard especially erected for that purpose. The first, built at Greenock, 
has already arrived at Havre; the Laytayette is in dock at Greenock, 
fitting her engines, and the third is on the stocks. 








METAL MARKET. 


Tue demand for Rails continues good at £7 103, to £7 15s. per ton. 

Corrsr Dull of sale. Manufactured, £105, Tile and Cake £98 per ton. 

Tin depressed, and lower rates not improbable. Banca £114, Straits £110, 
Bar £118, and Block £112 per ton. 

Tin PLATES.—A moderate business, Coke 24s. 6d., and Charcoal 28s, 


per box. 


Lrap.—A good demand for soft English. 
Spe_teR.—Dul! of sale at £21 10s. per ton. 
54g, Old Broaa-street, London, E.C., 

May, Sth 1864. 


SCOTCH IRON MARKET REPORT. 
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MANUFACTURED IKON. 
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GLasGow, 4th May, 1564. 
Tue market is still quiet, and only a moderate business is doing, but U« 
tare is good and promises improvement. 
Manufactured Iron is in fair request. : 
Exports last week were 16,213 tons against 13,650 tons in the corre-ponc- 
ing week of last year. Suaw, THOMSON, AND MOURE. 


PRICES CURRENT OF TIMBER. 





1862. 1863. | 1862. 1863. 
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Foreiax axp Corontat Jorrincs.—The British and Canadian 
Steamship Company is advertised ; the capital to be £1,000,000, in 
shares of £25, Half the capital will be raised at first, and it Is 

roposed to reserve not exceeding 5,000 shares of the present Issue 
or Canada, The main object, like that of the Liverpool, Quebec, 
and Montreal Company, is to establish a line of screw-steamers 
between those ports. The public will doubtless judge for them 
selves, by a comparison of the directorial lists of the two companies, 
which of them is entitled to any preference in support.— The 
Belgian Government has obtained from the chambers a credit of 
£4 000 for the further extension of telegraphic lines in Belgium. 








May 13, 1864. 








INSTITUTION OF CIVIL ENGINEERS. 
May 10, 1864. 
J. R. McLean, Esq., President, in the Chair. 

Tue paper read was “ Ou the Means of Utilising the Products of 
the Distillation of Coal, so as to Reduce the Price of Coke; with 
Descriptions of the Ovens and of the best Processes in Use, in Great 
Britain and on the Continent, in the Manufacture of Coke,” by M. 
Pernolet, of Paris. 

The author believed that this question had been practically 
solved by the employment of existing ovens, to which certain inex- 

psiveadditions were made, and which, while still giving to the coke 
all the solidity, density, and lustre that distinguished good coke made 
in the ordinary way, enabled every product of the distillation of coal 
to be turned toaccount. This was effected, mainly, by keeping the coal 
from all contact with the air during its distillation, by performing 
that process very slowly, and by collecting and making use of the 
volatile products. The whole arrangement had been sanctioned by 
many years’ experience, both in Belgium and France, where it was 
actively and profitably pursued at ten different establishments, with 
more than four hundred ovens, of the largest dimensions, capable of 
receiving from five to seven tons of coal at each charge. 

In converting an old oven into one of the improved form, the 
floor was taken up and raised about a foot, so as to allow of its 
being heated from below, by means of a fire-grate and flues. A 
new opening was made in the roof, in which was fixed a pipe, 
intended to receive the volatile products, and to conduct them 
to their destination. The ordinary door, and the other opening at 
the top, were so arranged that they could be kept hermetically closed 
A chimney was also added to the masonry of the old ovens, and this 
was an essential part of the — as it secured the circulation of 
the products of distillation. It had been ascertained that this chim- 
ney should be 50ft. high, and not less than 3}ft. square, inside 
dimensions, for a group of sixteen contiguous ovens; and that the 
sectional area of the main flue, connecting the different ovens with 
the chimney, should be three-fourths that of the chimney. In order 
to try whether the distillation was finished in any one oven, a valve 
was closed in the outlet pipe; when, if the charring was incomplete, 
the gas still given off would cause cracks in the loam, with which 
the joints of the door were closely luted, and thus the necessity for 
continuing the process wasdemonstrated. The valve was then simply 
reopened, so as to allow the gas again to pass off by the pipe. If,onthe 
other band, when the valve was closed, no gas escapedatthe joints, the 
charring was known to be finished, and the coke was fit to be drawn. 
During this operation the valve was closed, to prevent the mixture 
of the external air with the gases circulating in the outlet pipe, and 
the cast-iron cover of the opening at the top was kept shut, toavoid 
the risk of igniting the coke by the draught of air which would be 
created if it was open. The oven was arranged for charging from the 
top, by means of wagons running upon rails, andin this way five tons 
of coal could be introduced iu fifteen or twenty minutes, a rapidity 
which was most desirable for preserving the heat of the oven. When 
the charge was being withdrawn and replaced, the gas from the 
other ovens was allowed to pass continually into the fire-place, so 
that the floor was kept hot, and the gas accordingly began to show 
itself, above the opening at the top, only a few minutes after the 
closing of the door. This opening was then hermetically sealed, and 
the valve in the outlet pipe being raised, the communication was | 
re-established between the interior of the oven and the great 
common flue. The products of the distillation were drawn off by 
the draught of the chimney, together with the condensation of the 
liquid and the cooling of the gaseous products. After circulating 
in the great general flue, the products penetrated into the condens- 
ing apparatus, where they deposited most of the tar and ammoniacal 
liquor, and returned to the ovens by the small general flue, whence 
the gas, purified and dried, passed to each fire. 

The time occupied in charring varied with the nature of the coal, 
and the density desired for the coke, and with the arrangement of 
the oven. At St. Etienne it took upwards of seventy-two hours, 
with rich coals, while at Torteron the time occupied was only 
twenty-four hours, with the rather poor but flaring coals of Com- 
mentary. 

As to the cost, it was stated that the expense of altering each oven 
at St. Etienne was about £20, and that as the value of the additional 
yield from each oven ought to be about £60 per annum, this outlay 
should be repaid by four months’ work. 

It was asserted that the supplementary products due to these 
arrangements were, a larger yield of coke, and all the tar, the am- 
moniacal liquors, and the gas, which would be obtained from 
the same coals, if distilled in the retorts of a gas manufactory. 
Thus, in the great coke works at St. Etienne, the yield had been 
advanced from 58°8 to 69°3 per cent., and in the “ Fonderies et 
Forges d’Alais” from 54:6 to 69°5 per cent. Generally speaking, 
with rich or partially rich coals, the increase in the yield of coke was 
from 10 to 15 per cent. As to the tar, the proportion collected 
depended on the nature of the coal, and en the care taken, both 
in the distillation of the coal, and in the condensation of its 
volatile products. It had averaged 253 per cent. at the Forges 
d’Alais, 3 per cent. at Elonges, 3°25 per cent. at St. Etienne, and had 
reached as high as 5 per cent. from the ovens of the Paris Gas Light 
Company, where only very bituminous coals were employed ; but 
it was thought that there might be reckoned 3 per cent. of tar from 
the bulk of the coal distilled. The proportion of ammoniacal 
liquors depended also on the quantity of moisture contained in the 
coal ; but it might be stated at a weight of not less than 10 Ib. of 
sulphate of ammonia, and sometimes it was as much as 13 lb. per 
ton of coal distilled. At the ovens of the Paris Gas Light Company, 
from 10,000 to 11,500 cubic feet of purified gas were generally 
obtained trom a ton of coal, which yielded from 69 to 70 per cent. 
of coke, fit for delivery to the railway companies. 





New Nationa GAuuery.—An estimate has been presented to 
Parliament proposing a vote of £10,000, the first instalment of 
£152,000, which is the estimated cost of building a new National 
Gallery at Burlington House, including finishings and decoration. 
In forwarding the estimate, the First Commissioner of Works 
makes the following statement :—“ The accompanying estimate is 
for the erection of the National Gallery on the site purchased by the 
Government in Piccadilly. The site consists of about three and a 
half acres, of which one-half is occupied by Burlington House, with 
its two wings and its colonnade, and by the courtyard which they 
surround. These buildings are occupied by the Royal Society, the 
University of London, the Linnwan Society, and the Chemical 
Society ; and the large hall is used for the meetings of the Geo- 
graphical and other learned societies. ‘These buildings need not be 
disturbed at present, since the garden, which occupies half of the 
site, will furnish ample accommodation for the pictures, ancient and 
modern, belonging to the trustees of the National Gallery, and also 
for the additions to the collections which may be expected by gift 
and purchase for many years to come. Whenever, however, a large 
increase of space may be required, Purlington House and its wings 
will be pulled down to make room for an extension of the National 
Gallery, and in the meantime the courtyard will make a handsome 
and convenient approach to the main entrance of the new building, 
which will be through the central hall of Burlington House. The 
proposed building will be 300ft. long and 218ft. wide. That part 
of it which will be devoted to the exhibition of pictures will be of 
one storey, lit from the ceiling, and will provide 3,000 lineal feet of 
wall space in a horizontal line, exclusive of doorways, and 36,2u0 
superficial feet of floor space. The larger galleries will be 40ft. wide 
and 40{t. high, and the rooms for small pictures will be 21ft. wide, 
with a proportionate height. The only external elevation that will 
be visible will be at the northern side in Burlington-gardens, where 
the board-room and offices of the trustees and the residence of the 
keeper will be placed in two storeys, and where there will be a public 
entrance. On the southern side, where the level of the ground is 
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lower, there will bea useful basement storey, and the whole building 
be of fireproof construction. 
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SOCIETY OF ARTS. 
May 4th, 1864. 
Admiral Sir Eowarp Bevcner in the Chair. 
ON THE TESTING OF CHAIN CABLES. 
By Frevertck Artuur Pager, Esq., C.E. 

Ir is, no doubt, generally known that a Select Committee of 
the House of Commons is now considering a bill for the com- 
pulsory testing of the chain cables and anchors of merchant 
vessels. This may be said to lend a passing interest to a ques- 
tion which, however, needs no chance help in calling for our atten- 
tion. 

Without entering into lengthy statistics, or calculating the number 
of times that the total length of ail the chain cables in actual use 
would measure round the world, we should be scarcely mistaken in 
the supposition that, in different parts of the globe, there are, at this 
very moment, mavy hundreds of valuable lives, and thousands’ 
worth of property, in each case dependent upon a single link of the 
hundred fathoms that make up the length of an average chain 
cable; for there are situations in which a ship is often placed 
wherein the cable must be literally the thread of life of the vessel. 
To the seamen of the present age the iron cable, though of com- 
paratively recent introduction, is a common, everyday thing. Those 
of the last generation could remember the time when only hempen 
cables were in use. The naval men of that time were thus led to 
look upon chain cables as the most precious gift ever made in modern 
times to the mariner—to repeat the words of the late distinguished 
Captain Basil Hall. 

Now, although we have been testing chain cables according to 
certain Admiralty regulations established ever since 1831, although 
the naval administrations of Franve, Russia, and other countries 
have exactly copied these regulations, and although Llioyd’s have 
adopted the Admiralty test—which is somewhat more than the so- 
called “ merchant ” test—it is a remarkable fact that a difference of 
opinion with regard to almost every point connected with the use 
and testing of chain cables still exists among engineers and other 
men of science. This differing of doctors is very strikingly shown 
by the Blue Book report from the 1860 Select Committee of the 
House of Commons on anchors and chain cables for the merchant 
service. One witness states that 50 per cent. of the loss of life by 
shipwrecks are due to bad cables and anchors; another, that very 
few wrecks occur through bad anchors and cables. One objects to 
the navy proof as being too high; another as too low. Une wit- 
ness considers that the cross-stay does not add to the strength of the 
link ; another that the cross-stay is a great improvement. In the 
same way, directly contrary opinions were elicited from different 
witnesses with regard to the’ duration of cables under wear, their 
re-testing, re-aunealing, and other points. A similar want of 
agreement on these matters exists in France; and it would thus 
appear that several interesting engineering questions, connected with 
the strength, the testing, and the re-testing of chain cables, offer a 
fair field for a practical examination. 

According to the Admiralty regulations an iron chain cable has 
to consist of eight lengths, each 12} fathoms loug, including one 
swivel in the middle of every other length, and one joining shackle 
to each length. Neglecting the swivels and shackles, each link 


| may be described as a cylinder, the axis of which is wound into a 


shape approximating to that of an ellipse, The width over all, or 
across the minor axis, is made 3} diameters (full) of the cylindrical 
bar. The length over all, or across the major axis of the supposed 
ellipse, is six diameters. The cast iron stud across the minor axis 
is made 0°6 of a diameter in the centre, and one diameter at each 
of its ends. This stud not merely acts as a cross-stay, but 
also preserves the freedom of the joints, or what may be termed the 
mechanical flexibility of the cable. The weights are, of course, 
exactly fixed in the government tenders, ‘The weight of, for 
instance, a lin. link stay-pin must not exceed 3} oz., and the 
weight, fixed by contract, of a hundred fathoms of cable, in eight 
lengths, including four swivels and eight joining shackles, must 
not be exceeded by more than one-twentieth part. The experience 
of many centuries has determined the sizes of hempen cables for 
ships of a given tonnage; and, the sizes of the hempen cable being 
thus given, it is easy to substitute a chain cable of the required 
strength. Mr. J. R. Napier has proposed a formula, according to 
which one-eighth of the cube root of load displacement would give 
the diameter of the chain cable usually employed by steamers of 
the present form. In the Admiralty comparative table, showing 
the weights and strengths of stud chains and hempen cables, there 
is a noticeable relation between the girths of the hempen cables 
and the diameters of the iron employed in chain cables. The 
number of inches of the circumferences of the hempen cables pretty 
nearly expresses in lines, or twelfths of an inch, the diameters of 
the iron cables of equal breaking strength. The material of the 
links is No. 3 rolled bar, and very good cable bolts generally cost 
from £1 to £2 above common bars. According to experiments by 
Telford, Hodgkinson, Mr. Edwin Clark, and Mr. Kirkaldy, and 
also according to numerous experiments at Woolwich, we may 
safely take the ultimate breaking strength of cable bars at 24 tons 
to the square inch, and their limit of elasticity, under a tensile 
stress, at 12 tons to the square inch. These bars would stand a 
pressure up to deformation of 18 tons to the square inch, and 
15 tons pressure at the elastic limit. The ultimate tensile strength 
of a round bar of this iron would thus be nearly 19 tons. Accord- 
ing to the evidence of the leading man of the test house at Wool- 
wich, in 1860, this ultimate statical breaking strength is only occa- 
sioually exceeded, when it rises up to about 20 tons for a lin. 
round bar, or 25°33 tons per square inch. He also stated that a 
great number of experiments, made at Woolwich, showed the 
greatest breaking strength of lin. chain cables to be only 28°31 
tous. Contrary to the popular assumption that a stud link should 
be, in the direction of its length, twice the strength of a single bar, 
this result would show a loss in strength of 28°75 por cent. Ac- 
cording to the comparative table published by the Admiralty, the 
lin. bolts should stand 21 tons 8 cwt., ard the stud link therefrom, 
34 tons 5 cwt. It also appears to have been assumed (for it could 
scarcely have been proved by experiment) that the strength of the 
cable bolt, and of the link therefrom, both increase almost exactly 
in the ratio of the diameter of the bars. ‘Thus, the breaking 
strength of 2in. bolts is given as 21 tons 8 cwt., X 4 = 85 tons 
12 cwt., to which two tons are added; the strength of chain there- 
from as 34 tons 5 cwt. X 4 = 137 tons, and the proof as 18 x 4 = 
72 tons. It is, however, well known to engineers that, as a rule, 
a 2in. bar is not practically four times as strong as a lin, bar of 
even exactly the same make and by the same maker, and that the 
strength becomes less and less as the bulk still further increases. 
The proportions adopted by the Admiralty appear, however, to 
compensate for this loss, and there is very nearly the same average 
ratio of breaking strength to diameter iu all chains from {ths to 2in. 
But, even according to the Admiralty tables, there is a remarkable 
amount of strength lost in forming the iron into the link. This 
loss of strength was well known to Sir Samuel Brown, the intro- 
ducer of chain cables. He thus patented, in 1817, the straight link 
used in suspension bridges, and first applied it to the Brighton chain 
pier. 

There are several reasons why a portion of the strength of the 
bar should be lost in forming it into a cable link. ‘The principal 
causes are:—Ist. The mechanical shape of the link; 2nd. The 
crushing stress undergone by the insides of the crowns; 3rd. ‘The 
deterioration in strength of the iron through its being bent; 4th. 
The loss of strength at the welds. 

In the first place, each link is, when the cable is pulled in the 
direction of its length, subjected to a transverse strain at each of 
its ends or crowns, and is somewhat in the condition of a curved 
beam loaded in the middle. An originally curved beam is, with 
regard to bending stress, in the same condition, at any cross-section 
at right angles to its neutral surface, as a straight beam under the 
same moment of flexure. The moment of flexure of one end of a 
common unstayed link can be expressed in inch-pounds by multi- 
plying half the span, or half the distance in the clear, by the load in 
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pounds. In the case of the stayed link, however, the moment of 
thrust of the cross-stay has to be subtracted from the moment of 
the bending force. The mechanically weakest part of any link is 
thus at the crowns.* Now, it is a curious fact, that all the writers 
on the strength of materials, from Professor Peter Barlow, Mr. 
Edwin Clark, and others, down to General Morin, in 1862, give the 
strength of a link furnished with a cross-stay to be equal to that of 
the iron of which the link is made. 

In a mathematical sense, the contact between the links is only at 
a point, because it is a case of two cylinders touching each other at 
right angles. Under a load, this point will spread out to a surface 
of an area given by the amount of the load and by the compressi- 
bility of the iron. This surface will then probably increase, in the 
case of a lin. cable under a load of nine tons, up to more than half 
a square inch, And thus at the ends, the softer and more ductile 
the iron, the sooner will it be worn away in practice, and the pro- 
gressive deterioration caused by this crushing action will also be 
furthered by the friction. 

An attempt to account for the reduction in strength through the 
bending of the cylindrical bar has next to be made. Wrought iron 
is known to be a crystallised body, belonging to the cubic system. 
Now, Mr. Mallet, in his important work “On the Physical Condi- 
tions involved in the Construction of Artillery,” has shown that 
these crystals are not grouped amorphously (or without distinct 
arrangement); but that they always take a certain determinate 
position. He has developed the law that “iron, whether in the 
state of cast or of wrought iron, has the principal axes of its 
integrant crystals arranged in the lines of least pressure witbin the 
mass ” while exposed to pressure and heat in progress of manufac- 
ture, The principal axes of the crystals in a rolled bar would thus 
be set in a direction coincident with the length of the bar, and, from 
the property of malleability possessed by these metallic crystals, 
they would further take, under the pressure of the rolls, or the im- 
pact of the forging hammer, the longitudinal extension known as 
the ‘fibre” of wrought iron. Mr. Edwin Clark found that bars 
cut longitudinally and transversely to the fibre of the same plate of 
an excellent quality of iron, gave with the fibre a strength of from 
19°66 to 20°2, and across the fibre a strength of only 16:7 tons to 
16-93 tons. The ullimate elongation also of the plate in the line of 
the fibre was double as great as transverse to it. A great number 
of experiments by Mr. Kirkaldy gave somewhat similar results, 
He found that the difference averaged from 21:7 to 2°1 per cent., the 
mean difference in the whole being 9°8 per cent. in favour of the 
direction of the fibre. ‘The respective ultimate elongations were 
also in almost the same rates as those found by Mr. Clark. It 
would thus appear from these experiments, and from a consideration 
of Mr. Mallet’s law, that both the elastic range and breaking 
strength of wrought iron of ary given quality are, to a certain 
amount, dependent on the direction of the crystalline axes in relation 
to the strain ; and, further, the elasticity would be at a maximum 
in the direction of the principal axes of the crystals, or “ line of 
fibre.” The crystals in a bar subjected in the direction of its 
longitudiual axis to a tensile or a compressive stress, would thus be 
in the most favourable condition with regard to its ultimate breaking 
strength and its elastic limit. But when, say, a red-hot bar is being 
bent, the principal axes of its crystals would, according to the law 
of cross-bending strains, arrange themselves above aud below a 
neutral axis in the direction of least pressure within the mass; the 
neutral axis would probably pass through the centre of gravity of 
the bar, the fibres on the concave side would be compressed, and 
those on the curved side would elovgate in the ratio of their dis- 
tances from the neutral axis. The bot iron itself would be, at any 
rate, on the concave side, under a somewhat similar influence as 
when passing through the last pair of rolls, but the directions of 
least pressure, instead of being coincident with the length of the 
bar, would be at right angles to tangents to the neutral axir. Much 
of this is, of course, founded on several unproved assumptions ; but 
it is, at any rate, evident that the molecular arrang tof the iron 
at the crown of the link is in the worst conditior or resisting the 
tensile and compressive strains on each side of a neutral axis that 
make up the compound action of a transverse stress. The late Pro- 
fessor Daniell’s process for unmasking the fracture and the arrange- 
ment of the fibre of wrought iron, by immersing the piece in dilute 
hydrochloric acid, would, doubtless, reveal a distortion of the crystals 
round a neutral axis. 

It would thus appear that the crown of the link is its weakest 
part. This is, however, very far from being practically the case. 
Each link has, of course, to be welded up, and the weld is in one of 
the sides, with a long scarf, in order to get a large welding 
surface. When we recollect that there are, in round numbers, 
1,800 links, and, consequently, 1,800 welds, in a l-in. hundred- 
fathom chain cable, and also that the efficiency of the cable depends 
on each individual link, the paramount importance of the welds is 
obvious. In nine cases out of ten, while in use and while being 
tested, the links are found to give way at the sides. Breakages would 
have a tendency to occur at the welds with good iron but bad 
workmanship, and in the iron, and not in the weld, if good work- 
manship but bad iron beemployed. ‘I'be uncertainty of welds is, 
in any case, well known to practical men. Mr. Kirkaldy has made 
some eighteen experiments on the relative strengths of welded 
joints in wrought iron, Some of these welds were made by achain- 
maker. Only six of the specimens broke solid away from the weld, 
and in every case there was a loss of ultimate breaking strength 
averaging from 2-6 to 43 per cent., the mean being nearly 20 per cent. 
As with almost everything else belonging to the subject of chain 
cables, one of the witnesses before the Committee of 1860 raised 
the question whether the position at one of the sides was the best 
for the weld. Mr. Smale, of Woolwich, proposed to weld the link 
at the crown, as there would thus be more room for the smith, and 
any bad weld would be less hidden by the cross-stay. The crown 
is, however, as we have seen, ab initio, the weakest part of the link. 
Besides, if a weld at the side gave way, the other half might catch 
and save the cable; at the same time, however, a sudden giving 








* For the sake of simplicity, let us suppose the cross-sectional area of 
the link as infinitely smail compared with its major and minor axes, and 
suppose it provided with a cross stay. Let 2P denote the whole pulling 
force ; 2K the thrust of the stay ; T the tension at 
A. For the equilibrium of the quarter link, - 
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way at the weld would cause an instantaneous distortion, and 
probable rupture, of the opposite side, as the sudden “run” of the 
cable would act with an impulsive force. In fact, when iron cables 
were first introduced, the welds were made at the crown, but the 
plan had to be given up. It is clear enough that there are, ceteris 
paribus, three weak places in a link where any effects of stress would 
first show themselves—the two crowns and the weld at the side, 

We thus see what a powerful element of uncertainty is brought by 
the uacertainties of workmanshipintosuch an apparently simple thing 
as a chain cable. When, however, we remember that the very best 
wrought iron of commerce is, to use the words of the well-known 
metallurgist, Saint-Claire Deville, but a metallic sponge, like 
platiuum, the pores of which have been simply closed up by pres- 
sure or percussion; that, in one word, ordinary wrought iron has 
never, as wrought iron, been fused, it will be seen that the uncer- 
tainties qualifying the material itself are still greater. Mr. Mallet 
thus found that while the original hammered slab of a very large 
forged mass had a breaking strength of 24 tons to the square inch, it 
fell progressively to 17 and 16 tons at the different places of the 
mass, down to even as low as 64 tons in some parts. Unless this iron 
had been burnt, its tenacity could doubtless have been restored, and 
if drawn into wire, its breaking weight might have been increased to 
perhaps 90 tons to the square inch—at least before annealing. An 
average of 188 experiments, made by Mr. Kirkaldy, on rolled bars, 
gave a maximum breaking strength of 30} tons, and a minimum of 
nearly 20 tons to the square inch. ‘These influences of the mauu- 
facture merely on the quatity of wrought iron are almost independent 
of the chemical constitution of any individual bar. For instance, 
until it be proved to the contrary, there are many reasons for the 
genera) belief that the cold shortness of wrought iron is due to the 
presence of silicon and carbon; and its hot shortness to that 
of sulphur. A frac: onal percentage of copper also makes wrought 
iron hot-short. In uth, there are probably no two bars or parts of 
a bar of an exactly similar chemical composition, or in an exactly 
similar state of mo cular aggregation, and therefore of an exactly 
similar breaking strength or elastic limit. Even these are only a 
few of the elements of uncertainty in structural materials, But when 
we further take int) account the varied strains of extension, com- 
pression, distortion, twisting, and bending, to which mechanical 
structures are more or less subject; that the work done by a 
gradually applied load is doubled if this load be applied suddenly ; 
that the impulsive strain of a moving load is generaliy more or less 
intensified by vibration ; and that the varied shapes and arrange- 
ments intended to receive these strains must be often as much fixed 
by financial as by scientific considerations, then the reason that 
the best engineering practice makes the ultimate strength of a 
wrought iron structure from four to six times the working load 
must be even popularly evident. But these factors of safety are 
not suflicient. The structure must be tested as searchingly, and as 
far as is consistent with safety—as far as is possible without in- 
juring the material and its relation to the structure. In ou: case 
this limit is, in the main, given by the limit of elasticity of wrought 
iron, under extension, as this limit is less for wrought iron than 
that of compression. It is also self-evident that the mode of testing 
adopted ought to approximate as nearly as practicable with the kind 
of stress the object is intended to undergo in practice. It is also 
evident that if circumstances allow us to exceed this limit, if, in 
fact, we can push the test as far as the breaking strength of a portion 
or of an individual piece of the object, we shall obtain the safest 
amount of information about its qualities. In this way guns and 
plates are both tested to destruction. In order to test the probable 
verformauce of rails under a moving load, a certain number, taken 
Sew a lot, are broken by a falling weight, the distance between the 
supports and the height of fall being fixed by contract, The French 
test their railway carriage axles in a somewhat similar manner. 
There is no test so good as a blow for detecting a false weld. In 
Sweden they do not confine themselves to the usual gunpowder 
proof for gun! «rrels, but two or three sharp taps with a hammer 
are given alon, the breech, which have an immediate effect on a 
bad weld. All the whipple chains for the carriages of the Koyal 
Swedish Artillery are tested by letting the loose end fall froma 
height double the length of the chain, after being attached to a 
weight. ‘The anchors for the French imperial marine are tested by 
being dropped from a determined height for each size. The axles 
for the carriages of the Messageries Generales and the Imperial Ar- 
tillery are tested by the impact of a falling weight. All the swords 
and sabres for the army are tested by striking the blades on a block 
of wood. When we advance from details to considerable structures, 
we are, of course, obliged to very carefully contine ourselves within 
the limits of elasticity. After loading a railway bridge with the 
greatest passive, or perhaps impulsive load that would ever come 
upon it in practice, the deflection and the permanent set, if any, are 
both carefully noted, As a_ boiler is subjected in practice to a com- 
plex train of mechanical and chemical forces that are always striving 
to break their bouds, its ultimate strength is made from six to eight 
times the working stress, and it ought to be periodically tested to 
half its working pressure. Its extension under this pressure is 
sometimes—and should always be—measured by the volume of water 
that is pumped in by pressure after the boiler has been filled; while 
the permauent set is determined by the difference between the 
volume pressed out by the contraction of the boiler when the pres- 
sure is withdrawn, and the volume of the water that remains in the 
boiler after the test—allowance being, of course, made for any slight 
leakages and sweating at the joints. In first-class locomotive works 
the deflection and permanent set of the steel springs are always 
tested in an apparatus for the purpose. It may here be remarked 
that although the designs of all the successtul wrought iron struc- 
tures ever built have been based on the assumption of a limit of 
elasticity, nevertheless the relation of the permanent set of wrought 
irou to its ultimate resistance under a given load, is still a subject 
of so ue discussion. We have, on the one hand, the testimony of 
Professor Eaton Hodgkinson, who says that * the maxim of loading 
bodies within the elastic limit has no foundation in nature ;” and, on 
the other hand, some appear to believe that iron is even improved 
by breaking it under, at least, a tensile stress. Mr. Hodgkinson 
found that a rod teu feet long and of one square inch section, took a 
permanent set of 0-0005 of an inch under a static load of less than 14 
tons. Mr. Edwin Clark obtainedvery similarresults. Suchamicrosco- 
pic set, however, could be referred to the elongation caused by the heat 
generated by the internal friction of the particles, ov to the probable 
fact that these bars were also new; and it is conce’vable that they 
might have taken a slight permanent set, just as new ropes take a 
permanent set, without injury, when the strain is first applied. 
‘There are, indeed, very few forms of wrought iron in which its 
internal particles are not, ab initio, subject to some mutual strain, 
At any rate, these elongations were very slight, and increased uni- 
formly up to tensions varying from about 10 to 15 or 16 tons on the 
square inch. Beyond these strains the bars elongated in an irregular 
manner, until they at last broke. At the same time, as Dr. Rankine 
remarks, the demonstration by Mr. E. Hodgkinson that a set is pro- 
duced by astrain much less than what would injure the specimen, 
renders the deterwination of the proof-strength a matter of some 
obscurity ; but Dr. Rankine points out that the best test now known 
is the not producing an increasing set by the repeated application of 
a load. Some years ago Mr. Lloyd, of Woolwich, made certain ex- 
periments which have been cited as proving that a breaking strain 
does not injure iron, even when this strain is four times repeated ; 
or rather, that after breaking a bar into say, two pieces, the two 
pieces are thereby made stronger. In, for instance, experiment 2, 
the 1: bar marked C was found to break with 33% tous, with a stretch 
of 9}in. in S4in.; a piece of this bar then broke at 354 tons, with 
astretch of only a quarter of an inch in 36in.; another piece of the 
bar 24in. long, was broken at 37 tons, with a stretch of one inch; 
and the fourth and last breakage was found to give way at 38} tons, 
but without any stretch at all. Results of a similarly delusive kind, 
obtained by Professor Walter Johnson, were communicated by him 
to the United States Government in 1845. He found that by heat- 
ing a bar to a temperature of 400 deg. Fah. (or the tempera- 
ture of steam at about 250 1b, pressure), and stretching it permanently 
for about 6} per cent, of its bah it, on being broken, gave an 
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ultimate breaking strength of about 20 per cent. higher than a portion 
of the bar that had not been heated and stretched. He therefore 
supposed that, to use his own words, “ the value for useful purposes, 
added to a bar of iron by thermo-tension, when the increase of both 
length and tenacity is taken into account, may be safely set down at 
26 per cent. of its original value. It sometimes exceeds 30 per 
cent. On a single cable, 100 fathoms long, made of iron 2}in. in 
diameter, weighing about 15 tons, and attached to a line-of-battle 
ship, the gain, in true commercial value, would not probably fall 
short of 600 dollars.” A machine was made by the American 
government, in order that the Professor might apply his principle of 
‘“‘thermo-tension ” directly to chain cables, but as nothing else ever 
appears to have been heard about the matter, we have thus, as usual, 
lost another of the lessons always taught by scientific accounts of 
scientific failures. The pitch chains of the old engines of the Great 
Britain are stated by Mr. Guppy to have been stretched oue-eighth 
of an inch while at alow red heat. This was, no doubt, an excel- 
lent method for testing the soundness of the work. Captain Blakely 
also stretches the hoops that are shrunk on his guns. This is done 
on a maundrel, and while the rings are at a red heat; butit is 
stated that only one-sixth of the breaking strain of the cold metal 
is applied. The action of the maundrel also probably rearranges 
the crystalline aggregation which had been disturbed by bending 
the ring from a straight slab. ‘The red heat of iron is only visible 
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in daylight at a temperature of 1,077 degrees Fatir., and the heat | : 
| a higher proof than 20 to 21 kilogrammes cannot be applied 


used by Professor Johnson was only from 400 to 500 degrees, But 
the “gain of length”—the permanent set, in fact—of from 5 to 
nearly 7 per cent., sufficiently shows that the bars had either been 
brokeu, or were close upon fracture. His results, in fact, merely 
anticipated those of Mr, Lloyd. The breaking strength of his bars 
was doubtless increased, but with a proportionate diminution, per- 
haps, indeed, a complete destruction of their elasticity. They were 
rendered harder, for what is the hardness of a body but the resist- 
auce of its particles to any temporary readjustment ? The lon; 
tudinal elongation was accompanied by a lateral contraction of the 
cross-sectional area that would reach its culminating point at the 
part where fracture happened to take place. Exactly the same argu- 
ment, founded on similar experiments on cables themselves, was 
used before the 1860 committee, in order to prove that cables are 
not injured by a breaking strain; but a mere statement of the 
progressive diminution of the elongations would have detected the 
fallacy. 

The apparent increase of ultimate strength through successive 
breakages, thermo-tension, and much of the high static breaking 
strength acquired through cold rolling and cold bammering, even 
through wire-drawing previous to annealing, are referable to an 
increase of hardness, to an increase of the difficulty of the gliding to 
and fro, to a resistance to the inter-mobility of the particles, to,in one 
word, a diminution of elasticity. If the numerous experiments that 
have now been made on iron do prove anything, it is that the break- 
ing strength does not indicate the quality—the breaking strength 
must be taken conjointly with the elongation. The true measure of 
the mechanical value of wrought iron is simply the sum of the 
products of the successive loads and the increments of elongation— 
in other words, the resilience ef the bar or the deflection of the beam, 
or the work performed in producing the stretch or deflection. We 
thus see the value of Poncelet’s symbols T, and T,, advocated 
with much ability in Eng;land by Mr. Mallet. Upon the just balance 
of strength of fibre, or high breaking strength, and extensibility or 
ductility, depends the mechanical or structural value of iron. 

The navy test for chain cables is stated to be the result of a 
number of careful experiments by the late Sir Samuel Brown, and 








it was adopted by the Admiralty in 1831, when chain cables were | 


fairly established in the royal serviee. The test adopted by the | 
| extent of this apparent gain was as much as 





French navy is almost exactly the same, and in Russia aud the 
States it is exactly the same, as both those countries use our 
own measures and weights. Lvery chain cable is proved by a 
gradually applied stress of 630 1b. for each circular one-eighth of an 
inch of the area of the bolt of which the cable is made, or 11°46 tons 
to the square inch on each side of the link. 

Assuming that a link is subjected in practice to a tensile stress, 
and as the proof strength is generally tixed at double the working 
stress, this would correspond to nearly 5} tons ou the square inch. 
There is thus a very close correspondence between the working 
stress assumed for chain cables and the Board of Trade limit of 





5 tons to the square inch, imposed about sixteen years ago, for both : 
the tension and compression of the wrought iron of railway struc- | 
tures. The chain cable of a ship is also evidently subjected to | 
impulsive forces. It is true that a ship, when struck by a sea, in | 


most cases merely lifts the weight of her chain, the catenary curve of 
which thus acts as a kind of water brake; but a very heavy sea must 
occasionally bring a sudden pull on the cable, and in shoal water the 
sudden strain must be almost solely taken up by the resilience of the 
cable, or rather by the deflection of the series of beams composing 
the cables. Much security is, however, afforded by the fact that a 
cable is generally only strained during a brief interval of time. 
But few cables can stand a sudden nip at the hawse-pipe; and we 
thus see that lateral as well as longitudinal strength is occasionally 
required in a cable. 

lf two lin. diameter cable bars of average quality, and, say, each 
10ft. long, be put into the hydraulic press generally used for testing 
cables, the following appearances will probably be observed :—if 
new, they will take a very slight set under a stress of about 1} ton 
to the square inch, but if this stress be gradually increased, aud 
alternately eased off and put on several times, the set will not 
increase until the true elastic limit or proof streugth of the material 
be exceeded. In our case this limit will probably be 12 tons to the 
square inch, which is thus higher, by a little more than half a ton 
than the 11°46 tons navy test. At the Admiralty proof stress, each 
of the bars will have a probably total elongation of more than one- 
twentieth of an inch, and a permanent set of six-thousandths. Be- 
yond this strain the set will very rapidly increase up to, perhaps, 
2in., when the bars will break under a load of 24tons to the square 
inch. But the phenomenon, the most important in its consequences, 
consists in the contraction of cross sectional area undergone by the 
bar through the stretch. According to a theoretical investigation 
by Poisson the relation of the contractions to the longitudinal 
elongation should be }; and Wertheim's experiments led him to 
believe that this relation should be }. Cauchy, Stokes, Maxwell, 
Rankine, and Lamé¢é, have also matuematically investigated this 
question, and have arrived at results differing from those of Poisson, 
which were founded on a special atomic hypothesis, But the per- 
manent sets that show themselves in ductile bodies, like annealed 
iron, under very slight loads, and the so-called internal frictions 
observed by Dr. William Thomson in metals under tension, would 
cause this relation of contraction to elongation to differ for every 
different state of a metal. ‘To Kirchhoff is due a remarkably im- 
portant investigation carried out in 1859, into the relation of the 
contraction to elongation under tension of hard steel wires—which 
may be said to approach the nearest to the ideal of a body possessing 
equal elasticity in different directions. His experiments, conducted 
with great delicacy, gave a relation of cross sectional contraction to 
elongation of 0-294. As wé have seen, according to the Admiralty 
tables, a l-in. cable bolt ought to have an ultimate breaking strength 
of not less than 21 tons 8 ewt. to the circular inch, or more than 
27 tons to the square inch, and the link ought only to break at 
34 tons. It is, however, very seldom that these strengths are 
obtained in practice. The ultimate elongations of the bars or the 
cables are not stated in the Admiralty tables. General Morin relates 
that the fine charcoal iron made at Guerigny by the French Govern- 
ment, expressly for chain cables, sometimes elongates even more 
than one-fifth of its original length before breaking; and this 
amount is probably the utmost that it is possible to give to 
wrought iron bars. 

When the cable itself is placed under the dead pull of the press, 
it is tested in three different,ways. Itis first strained up to 11°46 tons 
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proportion to the size of the chain, and each fathom generally 
receives one blow. Each link is then carefully examined, wm 
or three links are broken up to detect, by its bluish tinge, if the 
iron has been at all burnt in the working, and also to make some 
estimate of the quality of the iron from the surface of the fracture 
and the other appearances known to engineers. Some difference 
of opinion also exists, both in France and in England, as to the 
amount of security afforded by these tests, and whether the test of 
11°46 tons on the square inch, and more especially the blows of the 
sledge, do or do not injure the cable. In 1855 it was attempted to 
introduce a compulsory Government test in France for the chain 
cables of merchant vesseis. A letter was addressed by M David 
an influential chain cable manufacturer at Havre, to the then Im- 
perial Minister of Public Works, advocating a compulsory test from 
motives of humanity to the ship’s crews, and of public economy, 
A system of periodical retesting, for every ten or twelve years that 
the cable had been at work, was also proposed. The attention of 
the then minister of the French marine was directed to the statements 
put forth, and Admiral Hamelin ordered an official investigation of 
the question. The results shown forth in the report would appear 
to have proved—at any rate tothe satisfaction of the Imperial 
administration, that—first, “the proof test of 17 kilogrammes 
or even of 20 to 21 kilogrammes per square millimetre of section 
of the link, is not enough either to prove the good workmanship 
of the cables, or the quality of the iron employed; second, that 





several times to cables without affecting their quality ; third 
that the differences of useful effect between different pri s8es 
often lead to error with respect to the absolute value of the tension 
employed..... Thesum total of these results, therefore, shows,” 
continues the minister, “ that, on the one hand, an increase of the 
proof test would not be of much effect in detecting bad material and 
workmanship, and on the other, that it would be dangerous to 
increase the test. The required security can only be obtained ina 
well-understood system of manufacture; and therefore, besides the 
test in the press, it is necessary to scrupulously choose the special 
quality of iron required; to accurately examine each individual link 
after the testing; to break up any questionable link ; and to choose the 
most skilful and trustworthy operatives.” In one word, the Minister 
of Marine did not consider a Government inspection of chain cables 
intended for the French merchant service asa practicable thing. It 
isto be remembered that ail the chain cables intended for the Imperial 
navy are manufactured by the Government. 

Now there can be no doubt that the proof of 11°46 tons to the 
square inch is not enough of itself to test the quality of the work- 
manship, or, more definitely, the perfection of the welds. For this 
reason Mr. RK. Bowman advocated before the 1860 committee an 
increase of the test. It is clear that, as the sides are only tested up 
to little more than 11°46 tons, and as they would break at only, say, 
24 tons to the square inch, less than one-half the sectional area of 
the iron would stand the test if applied only tensionally. As, how- 
ever, through the cross-beuding strain at the two ends, the link 
slightly tends to assume the shape of a lozenge, the weld is more 
severely tested than would at first appear. There is a certain 
difficulty in detecting a bad weld, upon the nature of which some 
practical light has been thrown by some experiments of Mr. 
Kirkaldy’s on bars grooved round their circumferences. The 
matter generally had been previously investigated by the writers 
on elasticity, but Mr. Kirkaldy was the first to practically test 
the question. Bars grooved at any particular part down to a given 
diameter, gave a much higher ultimate breaking strength than bars 
of a diameter all through equal to that at the reduced purt of the 
grooved bar. The wider parts ou each side resisted the tendency to 
draw out, and a great apparent strength was thus obtained. ‘he 
37% per cent. in some of 
the pieces, while the average gave 18°63 per cent. in favour of the 
grooved specimen. Here again we see the falsity of taking merely 
the breaking strength into account, for although the breaking 
strengths were thus increased, the elougation and the contraction of 
area attendant on elongation were proportionately less It will thus 
be seen that a bad weld may be impaired by a strain in excess of the 
elastic limit due to the quality of the iron and the cross sectional 
area of the solid metal; and that, although it is thus inju t may 
not show sigus of the injury. On the other hand, some security is 
given that a bad weld may be detected, from the fact that rolled iron 
is well known to be somewhat hardened by being hammered, and 
the welded up side of the link would thus be less extensible than the 
opposite parallel side, and would thereby be rather more strained It 
is evident, however, that though the test can scarcely be too high for 
the welds alone, the proof of more than fourteen tons to the square 
inch, proposed by M. David, would clearly be too high for the cable. 
M. David, indeed, stated that he tested his cables up to this amount, 
but it appears that the pressure he used was not accurately measured. 
Indeed, there is no doubt that very few cables would stand the 
ordinary proof if repeated sufficiently often, or if it were put on and 











| eased off a succession of times, upon the plan shown by Dr. Raukine. 





As it is, the permanent set taken by cables is, on an average, from 
4ft. to 6ft.in 90. But the best proof that this single application 
of the test for a short time does not injure good chain cables, 
is seen in the fact that it has been adopted all over the 
world for more than thirty years. We are, uowever, in a dilemma. 
To increase the proof would evidently be to injure the link, while 
the detection of a bad weld has, iv any case, to encounter the diffi- 
culties just mentioned, These questions can only be met by a most 
careful inspection of each individual link. ‘lhe quality of the iron 
can also be very closely tested by breaking up two or three links. 
‘The most searching tests, however, are the haminer blows given 
while the chain is under tension. Adapting a well-known aud 
excellent illustration, this will be at once evident when we remember 
that a ljin. chain cable, made of glass, would give the same ultimate 
gradually-applied breaking strength as a lin. iron cable, but it would 
uot be likely to stand the hammer test. On the other hand, a cable 
of india-rubber, although not to be broken by the hammer, would at 
last be torn in two by the press. In fact, the hammer test approaches 
nearer than any other to the kind of work that will have to be done 
by the cable when at sea. Besides, the mere form of a chain renders 
it, per se, liable to continual shocks and jerks, and this must be 
encountered by a special quality of material, and that this material 
has really been used must be shown in the proving house. ; 

Mr. Pope, the surveyor tor Lloyd’s at Liverpool, gave it as his 
opinion, before the committee of 1860, that the navy test was too 
high, and had a tendency to injure the chain. This might be true 
for a chain of a bad material, but not for a chain made of iron with 
the high elastic limit that sbould alone be used for chain cables. 
He proposed to test a short piece to destruction, and then to test the 
entire chain up to half the Admiralty proof. Apart from the ex- 
pense and destruction of material by this proceeding, there can be 
little doubt that half the usual test would not detect all the bad 
welds, and the distinctive peculiarity of a cable consists in the fact 
that a single bad weld is sufficient to cause the entire loss of the 
chain. 

As we have seen that a cable consists substantially of a series 
of small curved beams, it would be only a natural inquiry to ask 





| why the sum total of their deflections, represented by the 


in the square inch sectional area across the double section of the | 


link. While for about three or four minutes under this stress, the 
cable is subjected at different parts of its length to blows from a 
round faced hammer. Different sized hammers are adopted in 


temporary elongation of the cable, and why the total permanaut set 
should not be both registered, and be both taken into account whe 
estimating the quality of a cable. There are, however, severai 1n- 
tluences that would greatly disturb an accurate deduction. It might, 
at first sight, be supposed that the defective welds would elongate in 
the inverse ratio of their areas of solid metal to that of the 
This, as we have seen, is not the case ; and even if it were the ca 
action would affect the deductions therefrom by variable and 
tain quantities. The links will also bed against each other to a 
amount given by the harduess of the iron. ‘There can be no doub t 
that the extension must be taken into account with the breaking 
weight, when the quality of a bar has to be estimated. but even 
witu bars this varies considerably, not merely in different qualities, 
but also, as was shown by Mr. Kirkaldy, in specimens of the very 
same brand, These results were also obtained under tensional 
stresses alone, and when we come to the combination of transverse 
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tensile, and directly compressive stresses to be found acting on a 
link, the varied ways in which these stresses act on varying qualities 
of iron would scarcely render the deductions from the elongations 
and set sufficiently trustworthy. Again, to take an extreme case, if 
one half of, say, fifty fathoms of cable were made of a very bad kind 
of iron, and the other half of a very good quality, it would be 
difficult to draw any right deduction from these appearances. As it 
is, however, the permanent set is generally registered. — P 
There is, probably, no metal the strength of which is influenced in 
such a remarkable way by temperature asiron. As M. Baudrimeut 
showed in 1850, the tenacity of iron is less at 100 deg. C. than at 
0 deg. C., but at 200 deg. it is greater than at 0 deg., and these re- 
sults have been exactly confirmed by Dr. Fairbairn in some experi- 
ments on boiler plates, communicated in a paper to the British 
Association. At yet higher temperatures this tenacity is, of course, 
diminished ; and Seguin has shown that iron, the tensile strength 
of which could be represented by 100 at 10 deg. C., had this 
tenacity lowered to 90°5 at 370 deg. C, and to 58°7 at 500 deg. C. 
In the royal dockyards of Woolwich and Portsmouth the atmo- 
spheric temperature‘during the testing of each anchor or chain is 
carefully noted, although the proving houses themselves are kept 
at a mean temperature of 56 deg. Fah. by means of stoves, which 
also thus save the water pipes from freezing. ‘This temperature of 
course falls a little during the winter and rises in summer, as the 
heat in the shade generally varies in England from about 76 deg. to 
perhaps 84 deg. Fah. The action of frost on iron has not been 
completely investigated; and Dr. Percy recommends that some 
accurate experiments on the question be undertaken by the Lustitu- 
tion of Civil Engineers. The daily observation of practical men 
has, however, as in so many other cases, preceded the deeper inves- 
tigations of science, All workmen know that their tools, such as 
picks and chipping hammers, which have to undergo percussion in 


frosty weather, are then more liable to get broken. All chains are | 
well known to be more subject to snap under the same circumstances, | 


There is always a notorious increase of accidents through breakages, 
both in the permanent way and rolling stock, of railways during 
frosty weather. It is stated that during the severe winter of 1860-61, 
498 rails were broken on the Chemin de Fer de l'Est, from the 11th 
December to the 3lst January inclusive. No less than 258 were 
broken from the 21st to the 20th of January, during which period 
the thermometer descended to 7°8 deg., and even to16 deg. centi- 
grade. General Morin relates that during the northern campaigns 
of the first empire the artillery veterans used to believe that wrought 
iron was subject to freezing, aud after the long winter bivouacs they 
never began their day’s march without striking the gun carriage 
axles in the direction of their length, and the vibration thus produced 
was said to “thaw” the iron. An intense cold is also said to have 
enabled the French garrison of Hamburg to disable the cast iron 
siege guns, by knocking off the trunnions before evacuating the place. 
Mr. Lenox stated, in evidence before the 1860 committee, his belief 
that a cable would stand a test in warm weather that it might not in 
cold, Thecrewsof the fishing vessels on the coastof Nova Scotia find 
that the cold renders their cables so brittle that a length of hempen 
cable is used for the portion out of the water, while the anchor end is 
kept from the vicissitudes of the atmosphere by the usual average 
temperature of the sea. A few experiments made by Mr. Kirkaldy 
showed that the breaking strength of a bar is slightly reduced by 
freezing when a gradual breaking load was applied, but that this 
difference between a frozen and an unfrozen bolt is much more in- 
creased by a suddenly applied load, being 3 per cent, less when 
frozen. The usual way adopted by French engineers to test rails is, 
as we have seen, to prove the percentage of the lot by means of a 
falling weight. Some tests were carried out a few years ago 
by M. Couche, on a number of rails, of very good quality, from the 
Anzin works. The monkey weighed 300 kilogrammes, and the dis- 
tance between the supports was lm. 10. When the thermometer 
varied from 4 deg. C. down to 6 deg. C. the weight had only to be 
raised, in an average of twelve experiments, to a height of 
oft. Gin. in order to break the rail; but when the thermo- 
meter rose from + 3 deg. to + 8 deg. C., then the weight 
had to be lifted for a fall of 7ft. 9in. Similar experiments, con- 
ducted in 1860, showed that a difference of temperature from 
— 4 deg. to + 5 deg. centigrade was suflicient to greatly influence 
the height of full necessary to break the rail. It is not unnatural 
to suppose that the particles of iron, after being worked at a heat and 
allowed to cool and set at a medium temperature, should, when that 
temperature is lowered, get into a state of mutual strain; or that 
avy initial mutual strain should be thus intensified. The toys made 
of suddenly cooled glass, known as Prince Kupert’s drops, are 
exaggerated instances of a similar action. The outside portions of 
a bar of whatever size, would evidently cool, and consequently 
contract first of all. ‘The inside portions would also at last cool, but, 
having kept the outside portions distended, when the inside does 
cool, it then becomes a question, to be determined by various circum- 
stances, whether it would pull the outside shell into a state of com- 
pression, or whether the outside shell would draw the inside into 
fissures by tension, A somewhat similar explanation is given by 
Mr. Mallet of the rents caused in the interior of very massive 
forgiugs, and this state is probably always induced by the conditions 
of cooling in a small bar, but with, of course, a smaller range both 
as to size and temperature. In any case, it is apparent that a 
ductile, elastic material ought to be less affected by these doubilessly 
complicated conditions of tensile and compressive strains. It is, 
therefore, probable that a hard, harsh irou would be more affected 
by frost than a soft ductile iron, and also that the breaking strength 
ot both qualities would be less affected by cold than their extensi- 
bility. Jt is even by no means improbable, though the fact would 
be difficult, or at any rate very expensive, to prove that the breaking 
weight, or the elastic limit, or both, of iron, is, or are, different for 
every degree of heat. A bar is perhaps cooled down in the rolling 


shell at the medium atmospheric temperature of, say, 52 deg. Fah. | 


At a lower temperature, at a temperature, for instance, of 32 deg. 
Fah., its static breaking weight is increased, but its power of elonga- 
tion under stress is probably diminished. At, say, boiling point, its 


breaking strength is diminished, but its power of elongation is | 


increased, These remarks to some extent meet the results of 
Baudriment and Fairbairn. 
recorded the elongations, and his experiments were made on wires 
only one millimetre in diameter when at a temperature of 16 deg. C. 
Dr. Fairbairn did find that the elongation of plates increased very 
closely with the temperature, but his experiments are not sufficient 
12 number to be taken as conclusive; and, as Dr. Percy remarks, 
many more experiments are required on the action of frost on iron. 
lf it could be shown, for imstance, that the crystals of iron 
expand to different degrees in their different axes, this would 
probably, per se, meet the scarcely-to-be-doubted fact that iron is 
fendered brittle by frost. As the chain cables of a ship are alternately 
exposed to the uimost extremes of atmospheric temperature, this 
question is here of peculiar importance. 

‘The question as to the re-testing of cables that have been in use 
for a certain time is yet unsettled, but the inquiry is of scarcely less 
importance than that of the first testing. ‘There are many applica- 
“ous of wrought iron in which it is subjected to impulsive stresses, 
often more or Jess accompanied by vibrations, aud in which, never- 
theless, the detail or structure has to conform to certain narrow 
‘mits of size and weight. Such is the case with most applications 


of chains ; for instance, to cranes, inclines, forge-slings, &c. Such | 


is the case also, more or less, with railway axles, the axles of 
catrlages on rough common roads, the gags of helve hammers, the 
porter bars fixed to the blooms while under the hammer, the iron 
Wires of some pianofortes, and many similar applications of wrought 
on. The simple fact that only one-half of the gradually applied 
Stress required to produce the proof strain will, if applied suddenly, 
ol itself produce the proof strain (which if exceeded would injure 
the piece), goes a long way in explaining the matter. 
interests of life and property are involved in the safe action of these 


applications of iron, the irresistible logic of facts has sometimes | 
Caused preparatory allowances to be made for these “ fatigues of the | 


metal.” ‘I'he axles of the London omnibusesare stated to be al ways 
Tenewed after having run a certain fixed mileage. This system is 


Unfortunately, Baudriment has not | 


Where great | 


also carried out with the carriages of the Messageries Générales, the 


axles of which are changed after having run a limit of 40,000 kilo- | 


métres. The Honourable the Corporation of the Trinity House 
entirely renews all the moorings of the light-ships every four years 
—one-fourth of the number yearly. This limit of time gives the 
measure of the perfect efficiency of a good cable, well proportioned 


to its work, and in constant use day and night. Cables in ordinary | 


ships are of course much less or rather much more slowly, subject to 
deterioration. We have seen that M. David fixed the time after 
which a cable in ordinary use should be tested at ten or twelve 
years. Mr. Macdonald, of the Liverpool testing house, stated, before 
the 1860 committee, that he would examine a cable after any long 
voyage—such as to India or Australia. The late Mr. Green, the 


great shipowner, explained that this was done with the mooring | 


tackle of all his ships. An experienced pilot, Mr. G. J. Thompson, 
said that it should be made imperative to re-test chain cables every 
six years, and Mr. Smale fixed this limit at seven years. Mr. J. Ki. 


Clarke, however, the chief clerk of the store office, stated that there 


were many sound cables in store twenty years old. 


It is clear | 


that it would be very difficult to fix a limit of time that could be | 


applied to all classes of ships. The cables in the royal ships are 


scarcely so often or so severely tried by use as those of some mer- | 


A cable might remain good for many years, and yet 
at last be injured in a single storm. Apart from accidents, such as 
abrasion on rocks, or against a sharp-cornered anchor stock, or 
similar causes, there are three main conditions affecting the duration 
of cables, and furthering their progressive deterioration under wear : 
—First, the friction aud abrasion at the crowns; Second, rust and 
corrosion by the sea water ; Third, undue strains on the cable, and in 
excess of the compressive and tensile elastic limits of the materials. 
The average amount of abrasion and consequent wear at the crowns 
could only be determined by a statistical comparison of the deterio- 
ration of a number of cables, worked under similar circumstances, 
through a certain period of time. No full observation of this kind 
seems to have been yet made, The same appears to be the case 
with the deterioration of iron cables by rust and corrosion. Mr. 
Mallet has observed, “that the metallic destruction by corrosion of 
iron in sea-water is a maximum in clear sea-water of the tempera- 
ture of 115 deg. Fah., that it is nearly as great in foul sea-water, 
aud is a minimum in clear fresh river-water.” It also appears that, 
the finer and more equable the quality of the iron, the slower is its 
corrosion. The alternative action of the air and the sea-water on 
ordinary cables must have great infiuence in their deterioration. 
Again, at a depth of, say, 100 fathoms, there would be a pressure of 
nearly seventeen tons on the square foot, and this pressure would 
search out any slight crevice, or any slightly defective weld that 
had escaped the test. It is at these places that the corrosive action 
of the water is most felt. It is a well ascertained fact that the 
spongy mass of mechanically compressed crystals we call wrought 
iron is porous, as water can be forced through it at comparatively 
moderate pressures. It is also well known that the hydrated oxide 
of iron we term rust, performs the part of an electro-negative 
element when in contact with metallic iron, which is then electro- 
positive. When iron is rusting in the air, the moisture of the 
atmosphere is the exciting liquid, but this voltaic action must be 
greatly intensified in the presence of sea-water. I have noticed 
the interesting fact—which deserves more investigation than I have 
yet been able to give it—that in the links of a great number of 
chains the wrought iron is much more eaten away at the sides, 
where it is in contact with the cast-iron cross-stay. The same 
action was stated, iu anumber of the Times of last year, to have 
been observed on the wrought-iron tie-rods in contact with the 
plates of a cast-iron sea-water tank which burst last June at 
Woolwich. I] had lately occasion to examine a number of old 
chains, after they had been cleaned, and afier the rust had been 
knocked off witha hammer, All the cast-iron cross-stays, almost 
without an exception, were slack, Each link was thus temporarily re- 
duced to the condition of an unstayed link, the ultimate strength of 
which, compared with a stayed link, is generally taken to bein the ratio 
of 7 to 9. When the cable is in use, the progress of this undoubtedly 
voltaic action in weakening them will be aided by mechanical causes. 
The rust generated between the cross-stay and the sides of the link 
will be more or less washed out by the surge of the cable; a sufli- 
cient longitudinal stress would cause the virtually unstayed link to 
collapse on the stay; the sea-water would again search out the 
chinks ; would again decompose the material ; and the deterioation 
of the cable thus chemically and mechanically weakened, would 
progressively advance in successive increments that would render 
its ultimate destruction a mere matter of time. This action would 
be, of course, more felt in a cable in constant use, such as those of 
the Honourable the Corporation of Trinity House; and whether 
zincing, Which is stated by Dr. Percy to prevent rust, would be of 
any use, or whether other means, which will doubtless occur to 
many here, might prevent, or at least modify, this action, is perhaps 
a question worthy of investigation by the able meu comprising the 
Trinity Board. ‘There is, however, no need to search amongst the 
mysterious forces of nature for the main cause that leads to the 
ultimate destruction of a cable, or of any other application of iron, 
under like conditions. 
cable is simply due to the limit of elasticity of its material being 
exceeded, All chains are, by their very structure and special uses, 
subject to jerks and shocks; any country blacksmith knows that a 
chain that can stand a dead pull would give way under the same 


chant vessels. 


labourer at the winch handle of a crane sometimes breaks down a 
good chain by « heedless jerk. Little more than 5} tons to the 
square inch, if suddenly applied, would at once bring on the proof 
strain of 11-46 tons; and although the dead weight of a cable 
is its great safeguard—so much so, in fact, that if the cable 
out of the hawser could be weighted at different parts of 
its length, this would be an advaniage—yet, nevertheless, the 
| safe load of about 2 tons, uuder an impulsive stress, to the 
square inch, must be often exceeded in practice. The safe load 
| under an impulsive stress is, in truth, rather less, as the assumption 
is based upon the usual notion, which assimilates a cross-stayed 
| link to a couple of bars. 

It appears a paradox to say that the chain is, in one sense, 
strengthened by a strain in excess of the elastic limit, but such is 
the fact. The power to bear a static load is, indeed, increased, as was 
shown by the experiments cited before the committee of 1860, to 
prove that a cable is strengthened by being broken several times 
under the gradually applied load of the hydraulic press; and as 
was also shown by the performances of the 1} bars subjected to the 
same treatment by Mr. Lloyd. The link is, in the first place, 
mechanically strengthened by being drawn into a lozenge-like 
shape, as the two sides of each end then act as ties to a very short 
beam; but this is obtained at the expense of the elasticity of the 
| material—the material of the link is rendered harder, It is asome- 

what fanciful analogy to compare the limits of elasticity and of 
| rupture of iron to the organic life of a plant or animal, but 
itis justified by the common expression that a bar is said to 
| be crippled by an undue strain. If this living force in a bar 
| —these forces vives de resistance, as they are termed by Poncelet— 
if, iu one word, the work to be done in stretching a bar be 
expressed (ip the Luglish way shown by Mr. Mallett by multiplying 
half the static load in pounds required to stretch a bar one foot long 
and of one inch cross-section to its limit of elasticity, by its elonga- 
| tion in terms of a foot (I); and if the static load required to break 
| the bar be expressed in the same way—by multiplying half the 
| static load in pounds by the ultimate elongation in terms a foot (‘T,) 
| —we shall then get the power for work expressed in foot pounds, 
or the structural value of our bar, and shall see the reason that a 
chain may be crippled for any application in which it is subject 
to an impulsive force. The short range, multiplied into the 
high static load required to stretch a bar of hard iron to 
its limit of elasticity, compared with tbe product of the 
long range but low static load required to re a bar of soft, 
ductile iron, will show that a link made of hard, brittle iron will 
| keep its shape much better than one made of soft, ductile iron. A 














The primary cause of the destruction of a | 


weight if suddenly applied; and we all know that a careless | 


show that its living force of resistance to rupture is several hundred 
times greater than the force required to alter its elasticity; and a 
similar calculation of the work done in rupturing a bar of a iron 
will show that the work to be done in booching itis perhaps twenty 
times less than that in stretching it to its elastic limit. As any im- 
pulsive force is equal to twice the work to be done in producing or 
consuming it, and as the effort required is less as the distance gone 
over is greater, it will be seen that, although resilience is a sine qué 
non in a cable, the strength of the links would be destroyed, and the 
structural flexibility of the whole cable would be injured, by the use 
of iron too soft; while the use of very hard iron in the first 
instance, or the ultimate hardening of any iron when its limits of 
elasticity are exceeded, renders a cable of hard or hardened iron 
utterly useless for its intended purpose. 

There is thus no necessity to have recourse to any theory of the 
crystallisation of iron under impulsive stresses to explain the 
gradual deterioration of acable; but this question of crystillisation is 
one of the greatest importance and interest; and we may yet learn 
that the structural value, for many purposes, of a given bar of iron 
is in some determinate relation to the size of the facets of the 
crystals of which it is composed. A good cable bar consists of erys- 
tals that have been more or less elongated while passing through the 
rolls; the question is whether these crystals are loosened or sepa- 
rated at their planes of cleavage, or whether the crystalline axes 
have been transposed, under the undue strains, more or less accom- 
panied by vibration, to which chains in general, and chain cables in 
particular, are necessarily subject. There is no well-ascertained 
instance of any alteration of this kind happening under moderate 
stresses, but Mr. Mallet appears to believe that a reversal of the 
crystalline axes takes place when the elastic limit, either of extension 
or compression, and therefore of flexure, is exceeded, and more 
especially if the piece be not initially in a state of m lecular repose. 
There is every reason to believe in the existence of internal strains 
in the link of a chain, and more especially at tho crowns. But 
numberless experiments by Dr. Rankine and others, and more par- 
ticularly by Mr. Kirkaldy, have shown that what is popularly called 
a crystalline fracture may be given to the most fibrous piece of iron 
if it be broken under a suddenly-applied load—an effect simply due 
to the mechanical effect of a suddeu stress, and to the fact that any 
piece of iron is an assemblage of crystals. There is no reason to 
believe that a magnifying glass—as was, indeed, shown by Robert 
Stephenson—would reveal any material difference between a bar 
broken after fatigue of whatever kind, ora bar broken when fresh from 
the mill. At the same time, the application of a very powerful micro- 
scope to the molecular structure of iron has yet to be made; and the 
history of the first application of the telescope to a very different 
science may yet find its counterpart in this department of physical 
knowledge. . 

Whatever be the internal effect of the lateral contraction induced 
by excessive tensile strains, it would be of the utmost importance to 
settle, once and for all, whether re-annealing can restore the living 
force of resistance of iron, and, therefore, of a cable. Mr. T. M, 
Gladstone, C.E., recommended this plan before the committee of 
1860. Mr. Smale, then of Woolwich, said that this would be like 
Burnetising rotten wood. Dr. Noad, in a letter to the Times, about 
eight years ayo, stated that he had taken away the brittleness of an 
old chain by keeping it for twenty-four hours in a furnace. ‘The late 
Mr. Glynn recommended that a crane chain should be annealed 
every three years. At the North Roskear mine, in Cornwall, 
it is stated by M. Moissonet that the pit chains are with- 
drawn from the shaft after every six months’ use, are rolled 
in a heap, then covered with a sort of cylindrical furnace, and 
brought to a red heat. According to an account translated 
from the Russian into the Polytechnisches Centralblatt, the chain cables 
for the Russian Covernment, after being brought to a dark-red heat 
immediately after testing, are then tarred—a plan which is said to 
prevent rusting, as the tar thus takes a firmer hold on the iron. But 
many things may be done with charcoal iron that it would not be 
safe to — with our ordinary iron. Baudriment appears to 
believe that all metals only acquire determinate qualities by proper 
annealing, and that a cherry red heat is necessary for annealing 
wrought iron. According to the experiment by the Franklin Insti- 
tute, wrought iron is perfectly annealed at a clear bright red. The 
experiments of both Baudriment and the Franklin Lustitute show 
that the ultimate tenacity of iron is considerably diminished by 
annealing, but, unfortunately, in neither case was the elongation 
noticed, Poncelet has shown that his co-efficient, T., of elasticity 
isincreased with annealed iron, but that the co-eflicient of rupture, 
Tr, is diminished. This refers to wires, and no complete experi- 
ments appear to have been yet made ou the effect of annealing on 
bars. It is a question whether the extra ductility conferred on the 
links by the process of annealing would not, while rendering them 
more ductile, at the same time lead to the changing their form. At any 
rate, at least some of the cast iron cross-stays would be rendered less 
able to withstand distortion. At the same time, the question ought to be 
settled,'and to cables comparatively uninjured by corrosion, the pro- 
cess might prove of great value. The conditions of size in a cable are 
peculiarly favourable to the use of annealing. Great as the advantage 
would be in the successful application of annealing to large forgings, 
there are several well-authenticated instances of massive crystals 
being developed in the interior of the mass by the long-contiuued 
action of a red heat. General Morin thus mentions an instance of 
the production of crystals, with facets from four to five millimetres 
in breadth, in a charcoal iron bar originally of fine, soft, fibrous 


| texture. 





Tied as we are in testing cables within a narrow limit which, if 
exceeded in either direction, would, on the one hand, either impair 
the efliciency of the cable, or, on the other, the efficiency of the test, 
it is clear that the most thorough accuracy is required in measuring 
the proof stress. Unfortunately, it is not always the case that this 
accuracy is obtained. The stress exerted by the machine of M. David, 
of Havre, was showu by the French Government to be taken too high. 
The appliauce for the measurement of the stress exerted by the 
Liverpool! corporation testing machine was a few years ago shown 
by Mr. Mallet to give a result to nearly 9} per cent. error in excess. 
Bome of these machines consist of a powerful windlass purchase, 
but we will confine our attention to the direct-acting lydraulic press, 
the application of which to the testing of chain cables, by the late 
Sir Samuel Brown, may be said to have rendered the iron cable a 
practicable thing. There are three distinct ways of measuring, or at 
least approximately measuring, the stress exerted by the press 
plunger. Ist. A small valve is fitted to the cylinder and furnished 
with a steel-yard and adjustable weight. In large machines this is, 
for the sake of convenience, carried to a distauce from the press, the 
water being conveyed in a small pipe. 2nd. A Bourdon gauge i 
attached in the same way, either direct on the cylinder, or it is 
placed in communication therewith by means of a small pipe. 3rd. 
‘The other end of the chain being tested is attached to the head of 
a bent iron lever, the power of which is multiplied by a system of 
levers balanced on kuife edges, The plan of measuring the stress 
exerted by the press plunger, by means of a weighted valve, ix 
liable to several objections, as was pointed out many years ago by 
Professor Peter Barlow, more recently by Professor Rankine, and 
by Mr. Bowman in his evidence before the 1860 committee. In 
the first place, the relative proportion between the pump plunger 
and the valve is necessarily great; and a simple calculation will 
show that a hair’s breadth more or less to the valve would 
make an important difference. In the next place, the friction of 
the leathers aud the weight of the plunger are not taken into account; 
the gross load on the plunger is, in fact, given as the useful work at 
the end of the piston rod. Some experiments made by Professor 
Rankine, whose name is a sufficient guarantee in : 
kind, have shown that about one-tenth should be deducted from the 
pressure in the hydraulic press, merely for the friction of the press 
plunger. The real—the useful—work exerted at the end of the 
plunger on the chain is thus more than 10 per cent. less than is given 
by the pressure of the water. An errorin the opposite direction will 
be made by conducting the pressure of the water, either on a weighted 
valve or on a Bourdon gauge, and this error will vary with the 
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‘ calculation of the work done in rupturing a bur of soft iron will | diameter of the pipe, the number of bends, and the other losses of 
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effect in a stream of water passing through a pipe, which are well 
known to engineers. The load ona safety valve is always an unre- 
liable datum for computing pressure; a Bourdon gauge is much 
more delicate, but, in this case, its indications are erroneous, unless 
proper allowance be made for the friction of the leathers and the 
weight of the plunger. ‘The most exact means yet employed for 
measuring the stress created by the plunger on the chain consists in 
the use of a system of balanced levers, according to the plan adopted 
at her Majesty’s Woolwich and Portsmouth dockyards, and by 
Messrs. Brown and Lenox. ‘The press at Woolwich is also furnished 
with a weighted valve, according to the plan just mentioned, and in 
addition to the system of levers. The lever scale is ayerone sensi- 
ble to a few pounds, but the valve scale will scarcely move with a 
load of two tons, and it is less and less sensible as the loads increase. 
The balanced levers are perfectly accurate, but the apparatus is 
rather expensive. At the last Worcester show of the Royal 
Agricultural Society, a certain apparatus (not patented) was exhi- 
hited for testing the draught of Fowler's six-furrow steam 
plough, and it appears to me that a modification of this dynamo- 
meter might be employed for registering the stress on a 
cable. It consisted essentially of a cylinder and a piston, on one 
side of which was a volume of water in communication with a 
Bourdon gauge. ‘The water was enclosed in an elastic diaphragm 
fixed to the piston and to the cover, and the gauge was necessarily 
marked according to the results given by weights gradually applied. 
By shrinking rings on the outside, or by straining on a coil of wire, 
the cylinder could be made to stand any amount of pressure required, 
and, if adjusted with the cross shackle pins at the opposite ends, at 
right angles to each other, in order to prevent any torsion, and also 
by the adoption of other simple means, such as the use of steel, that 
will occur to those now present, a light instrument of probably very 
great delicacy would be obtained. 

When a long length of cable, say of seventy-five fathoms, is being 
tested, there is another influence that will, in some cases, affect the 
result. If we take the comparatively light one inch cable, we find 
that it weighs 581b. per fathom, so that the whole length will weigh 
nearly two tons. The last link at each end will have to stand a 
down pull of nearly one ton in addition to the longitudinal stress of 
18 tons. This, however, would probably be practically compensated 
by directing the hammer test more towards the centre portions of 
the cable, and the vis viva of each blow will be absorbed by the 
elasticity of the metal, the deflection of each link struck, and by the 
combined weight and resilience of a certain portion of the cable 
within the range of each blow. Jt may here be noticed 
that in testing the effect of impact on beams, Mr. Hodgkinson 
used a 4]b. leaden cushion in order to partially deaden 
the jar of the blow. In a leading article of one of the 
engineering journals,* in May last year, giving an account of 
Lioyd’s proving house, it was proposed that “a falling weight, to be 
released by a trigger tripped by a long cord,” should be employed 
instead of the hammer, in order to prevent any accident to the 
operative, through the flying of the cable or chip of the cast iron 
cross-stays. ‘This weight could be made to slide overhead in the 
same vertical plane as the cable; and by letting it fall from heights 
determined for each diameter of cable, the vis viva employed could 
be measured with approximate accuracy. This would only be ona 
par with the p'an « .pted in numberless instances, as we have seen, 
by our scient fic neiz bours the French; and similar measures 
might, perha;s, be used t» measure the blow required to carry out 
the fracture te t. 

‘The application of known impulsive force as a test is of the utmost 
value, more esp: cially when, a3 with cables, the object tested will 
have to undergo such forces in practice. If some plan could be 
devised for easily aua accurately submitting the whole length simul- 
taneously to a sudden instead of a static load, this would be of great 
importance, In the meantime the hammer blows are the tests for 
the resilience of the cable. In doubtful cases Professor Daniell’s 
acid test might be of value in examining the structure of the frac- 
tured section of the two or three links that are usually broken up. 
A great number of experiments on the specific gravity of iron have 
shown that it would be dangerous to make deduction as to the qualities 
of a specimen of wrought iron worked by one metallurgical process, 
and to then apply these results to a bar produced by another mode 
—for instaace, to compare in this way a rolled bar with a hammered 
bar. At the same time there is a remarkably close, though not per- 
fect, correspondence between the specific gravity and the quality of 
the specimens. Mr. Kirkaldy found that the specific gravity of iron 
was even decreased by being much strained, at any rate by tension. 
It is very easy to obtain the specific gravity of any substance like 
iron; and whether the physical facts that, Ist, the specific gravities 
of, for instance, No, 3 bars, bear a pretty constant relation to their 
qualities ; and that, 2nd, the specific gravity of wrought iron 
generally is diminished by tensional straining; and, 3rd, that it is 
considerably increased by annealing, might be used in practice for 
testing the quality of the iron, or the deterioration, through wear of 
a chain, is, at least, worth an inquiry. 

The physical conditions involved in the construction, the use, 
and the testing of anchors, differ so materially from those of chain 
cables, that the two subjects must be separated in an examination of 
this kind. But there can be little doubt that a sound and general 
system of testing the mooring tackle of ships will bring about thesame 
improvement in the quality of chain cables and anchors as the trials 
at Shoeburyness have already effected in the quality of rolled 
plates ; and the effect will indeed be produced by somewhat similar 
causes, 
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Irencu Surpsuvme.—(From our Correspondent.\—The Société 
des Forges et Chantiers de la Mediterraneé continues to have con- 
siderable orders from the governments of France, Italy, and Spain. 
Tho armour-plated steamer La Numancia, just delivered to the 
Spanish Government, is the greatest work of the kind yet executed 
in France by private industry, Orders have also been received by 
the company from the Brazilian Government. The profits realised 
by the undertaking last year amounted to between £60,000 and 
£70,000. 

Iuprovep Cast Inon.—Cast iron composed of old and new metal, 
in certain proportions calculated to give it great power of resistance, 
acquires a new degree of strength by an addition of 2 per cent. of 
wolfram, or tungsten. In one of these combinations the increase of 
the power of resistance to fracture per square centimetre was forty- 
four kilogrammes witb French wolfram. In another, formed of one- 
third of old English cast iron and two-thirds of old ordnance, the 
increase, with German wolfram, was sixty-seven kilogrammes per 
square centimetre. M, Leguen has recently shown that, subjected 
to a second fusion, cast iron containing wolfram is still superior to 
other cast iron similarly treated. After tbis operation, the difference 
of resistance in favour of the former was twenty-six kilogrammes 
per square centimetre ; and German wolfratm is superior to French 
even after a second fusion. A third fusion of the same cast iron 
having been directly effected in a Wilkinson's furnace instead of being 
done in a crucible, as in the preceding cases, the tenacity of wol- 
framed cast iron was again greater than that of the common sort 
treated in the same manner. Hence it may be concluded that the 
action of wolfram subsists even when the fusion is effected directly 
in a furnace, and remains after several successive fusions. The 
woiframed cast iron mentioned above, containing fragments of old 
ordnance, seems to become stronger at every successive fusion. 
Another proof of the superiority of wolframed cast iron over the 
common sort, is that bars made out of the former do not bend so 
much as the others under the action of equal weights, whence it 
may bs inferred that the wolframed sort is more elastic, and more 
capable of resistance. In all cases, therefore, in which it is required 
to have cast iron offering great resistance to fracture, the addition of 
a small quantity of wolfram offers an easy means of obtaining it. 
The woltram must be pulverised, but need not be reduced. French 
wolfram must, moreover, be roasted, in order to drive off the sulphur 
and arsenic it contains; but German, being purer, need only be re- 
duced to powder.— Galignani. 
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Tose who may have read Isherwood’s ‘Contributions to Steam 
Engineering,” may recollect the chapter devoted to Waterman’s 
“ Adbeated Steam.” Mr. Waterman, of New York, has taken out 
an English patent, the specification of which reads as follows :—The 
inventor of the present improvements having at considerable cost of 
time, labour, and money, constructed a purely experimental con- 
deasing steam engine with boiler and appendages attached and 
carried out therewith, long and careful experiments has been led to 
the discovery, — 

First, that in all condensing steam engines, according to size, there 
is obtained only from one-half to one-quarter the dynamic effect due 
to the water, which disappears from the boiler in the form of steam, 
and that this loss is principally due to condensation by external 
radiation in the first instance, even with cylinders and steam pipes 
well protected by non-conducting substances. 

Second, in consequence of the abstraction of heat from the metal 
composing the cylinder and its parts, a portion of the steam entering 
it is condensed to supply the deficiency, and as soon as the pressure 
in it is from any cause, such as expansion, reduced, this condensed 
steam begins to re-evaporate, thus causing a further loss by supply- 
ing the latent heat for it. 

Third, that with cylinders steam-jacketted a great loss takes place 
when the whole cylinder with all its connected parts is surrounded 
with steam of the same temperature as that used in the cylinder,and 
when so surrounded only one-sixth part of the value due to the ex- 
pansion can be made available, in consequence of the heat lost from 
the cylinder by the re-evaporation of water adhering to its interior 
surfaces, and by the vapour cf the condensed steam being in contact 
with such surfaces. For as the interior portion of the cylinder is 
during half the time exposed to the vapour of the condenser, which 
is of low temperature and pressure, it follows that heat will be 
absorbed from the hotter metal by the cooler vapour, and that if 
water be present, the evaporation thereby produced will be rapid in 
accordance with such reduced pressure, and will absorb a large 
quantity of heat from the metal of which the cylinder is composed. 
In addition to the waste of heat thus occasioned there is also another 
loss caused by the back pressure, which the vapour so generated 
exerts against the piston, 

Fourth, that superheated steam does not coutain heat in sufficient 
quantity to supply that loss by the condensation and re-evaporation 
when used at a temperature sufficiently low not to produce abrasion 
of the metal composing the cylinder, piston, and valves. 

In order to give practical and nearly the full effect of the elastic 
pressure of the steam, the invention consists in having the inner 
surfaces of the cylinder, with which the impelling steam admitted 
to the cylinder for working the engine comes into contact, of thin 
metal, when the opposite surfaces of such thin metal are kept heated 
by steam of a higher temperature than the steam used for 
working the engine. By this means, owing to the thinness of the 
metal, and the high temperature of the steam in contact with the 
outer surface thereof, condensation is mostly prevented, and such 
watery particles as may accumulate in the cylinder will be re- 
evaporated as soon as brought within the influence of the surfaces 
by heat supplied by steam other than that used for working the 
engine, 

Fig. 1 is a longitudinal section of a steam engine cylinder 
with the invention applied thereto; Fig. 2 is a longitudinal section 
of the heater that lines the cylinder with its internal plates re- 
moved ; Fig. 3 is aplan of the heater lining the cylinder; Fig. 4isa 
cross section, and Fig. 5 an end view of Fig. 3; Fig. 6 isa plan 
showing at the left hand one half of the heater at the front head of 
the cylinder with one of the plates removed, and at the right hand 
a plan of the heater at the back head of the cylinder with a plate 
removed; Fig. 7 is a cross section of the cylinder through 
the exhaust nozzle; Figs. 8 and 9 are sections of the longi- 
tudinal bars and ribs forming the frame of the heater that 
lines the cylinder. A, Figs. 1 und 7, represents the cylinder 
of asteam engine of any suitable construction, and B the side pipes 
and steam chests containing valves of any suitable construction, 
which it will be unnecessary todescribe. All the outer surfaces of 
these parts it is preferred to have steam jacketted by steam from the 
boiler, which supplies steam to the engine, or by other suitable 
means. And it is also preferred to separate the condensed steam 
formed in the steam pipe, together with any priming water that may 
pass over with the steam from the boiler, in a chamber in the pipe 
before it enters the valve chest, to be there drawn off and pumped 
back into the boiler. At each end of the interior portion of the 
cylinder (resting against its heads) are heaters c, whose sides are 
made of steel plate one-tenth of an inch thick. Between these 
plates is interposed a ring of soft iron 6, one inch and a quarter 
thick, of equal external diameter with the bore of the cylinder, and 
of, say, twoand a halfinches lessinternal diameter. ,The steel plates 
are secured to the ring by rivets (d, Fig. 6), which are three-eighths 
of an inch in diameter, placed one and a quarter inches apart. The 
edges of the plates are then caulked in the same manner as are the 
edges of boiler plate in steam boilers, thus making a steam tight 


hollow disc of the same diameter as the bore of the cylinder. For | 


the purpose of increasing its strength screw braces e, three- 
eighths of an inch in diameter, are inserted through from one plate 
to the other; they are placed one and a quarter inches apart over 
the plane surfaces, as represented in Fig. 6, and their ends are 
rivetted in the same manner as steam boiler screw braces. This 


hollow disc, which is used as an internal heater, is placed on the | 


lower or back head of the cylinder, and a similar one, with a small 
concentric ring interposed between the two plates around the 
centre, to make an opening p for the piston rod w to pass through, is 
placed on the upper or front head of the cylinder. Before the rings 
are rivetted to the plates, two holes g (see Fig. 1) are drilled into 
them from the inner edge to within three-eightbs of an inch 
of the outer edge, each one half an inch in diameter, and pipes 
hk and A’ passing through the cylinder heads, are screwed in 
through the outer plate into the side of the ring to the drilled holes, 
thus making communication to the internal part of the heaters. 
The pipes A, A', are intended to communicate with the steam 
chamber of a small auxiliary boiler made sufficiently strong to 
sustain a pressure equal to one hundred degrees Fahrenheit's scale 
above the steam entering the cylinder at the commencement of the 
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stroke, and the pipes h, h', are used to communicate with the water in 
the lower part of the auxiliary boiler, provided the surface of the 
water in that boiler is lower than the pipes at A. If the auxiliary 
boiler cannot be placed sufficiently below the pipes h'!, then they 
will be connected to aclosed veesel having a force pump attached to 
it, and the condensed steam flowing into it from the heaters by these 
pipes will be pumped into the said boiler. Inside of the cylinder 
is placed a heater « composed of two cylinders of steel, of the same 
thickness as the plates of the end heaters, and these two cylinders 
may be made of plates secured to a frame consisting of four longi- 
tudinal bars z, and three ribs y, Fig. 2. The frame is conveniently 
formed thus:—The longitudinal bars are two and three-quarters 
inches wide, and one and a quarter inches thick, with a feather in 
the centre of the two widest sides projecting three-sixteenths of an 
inch above their faces (the use of these feathers will appear here- 
after). From the ends and from the middle of the bars, and from the 
two opposite edges, project arms m, Fig. 9, of one and a quarter 
inches square, and of sufficient length to form, when curved, one 
quarter of a circle. These arms form the interposing ribsy, and they 
together, with the bars, when all united, form a frame to which the 
plates constituting the two cylinders are secured by rivetting the 
plates tothe bars and ribs, the joints being made steam tight. As 
it would be difficult to caulk the longitudinal seams of the plates 
composing the internal surface of this cylindrical heater in the 
ordinary way and have a surface on the internal side, feathers c!, as 
before stated, are formed on the bars to overcome this difficulty. They 
are not needed for this purpose on the external side, but being a con- 
venient and effectual method of caulking, are used on both sides. 
These feathers, projecting from the surfaces of the bars, are placed 
true and parallel in the faces to which the plates are to be rivetted, 
the faces and ribs being curved to the circle required for any sized 
cylinder. The plates of the entire length of the cylinder, properly 
planished and curved to form segments of a cylinder of th 
intended diameter, are planed along their longitudinal edges: > 
an angle of about seventy degrees, as seen at cl, Fig. 4, and 
after the plates are rivetted to the ribs and bars, the feathers 
are upset over the bevelled edges, thereby forming perfect caulked 
seams. ‘The feathers are then dressed down to the curves, forming 
true and smooth surfaces. The end ribs have offsets in them 
which form three sides of the steam ports j through the heater. 
The dotted lines in Figs. 1 and 3 represent the offsets covered by 
the plate steel. The head heaters c form the fourth side of the 
ports. The plates are countersunk for all the rivets, and the rivet 
heads are all dressed off smooth with the curved surfaces on both 
sides. The middle rib and longitudinal bars have communicating 
holes drilled throuzh and into them at /'!, shown by dotted lines 
in Figs. 2 and 4, to receive steam and condensed steam 

ipes h? and 43, and to connect all the compartments and pipes A? and 
ys leading to the boiler and closed vessel before described, as in the 
case of the head heaters. Screw braces e', three-eighths of an inch in 
diameter, are inserted through from one plate to the other, and are 
placed one and a quarter inches apart between the rivets. They are 
screwed on with red lead paint, and their ends dressed off even with 
the curved surfaces. The joints ¢' are to be made tight in the 
usual way, that part of them on one side of the ports at u will 
be made tight by two followers 4, curved to the bore of the cylinder, 
the inner ends of the followers & being bevelled as represented, to act 
against pieces v, or corresponding bevel. Set bolts s are used to 
force the pieces & against the pieces 7, which are forced towards the 
periphery of the heater by the wedge-like action of the bevelled 
faces, thus making this part of the joint. The joints around the 
ports between the cylinder and the cylindrical heater are made by 
driving in hemp saturated with paint. 

From the foregoing it will be seen that, as the steam from the 
pipes h heat the thin metal of the heaters to a temperature greater 
than the temperature of the steam entering the cylinder, any watery 
particles that may be present will receive heat of greater tempera- 
ture than that due to the pressure of the steam in the cylinder, and 
will be evaporated with rapidity due to the surface and difference of 
temperature between the heaters and enteriug steam, and the heat 
required for the evaporation will bs supplied by the heaters. 

nstead of employing steam to supply heat to the heaters, it may be 
supplied by currents of heated air or heated gases passing through 
them, but steam is preferred for the purpose. Instead of having the 
entire inner surface of the cylinder and the heads thereof formed of 
thin metal, to be heated as herein described, less than the whole of 
such surfaces may be so made and heated, but if less than the whole 
the effect will be proportionately reduced. 


GrRowra oF THE ConrepeRATE Navy.—The Confederate navy 1s 
growing with rapidity. On March 10th, a new iron-clad — 
the Ashley, was launched at Charleston, making seven In that single 
port ready to attack the Federal fleet on the first favourable —_— 
tunity. ‘The Confederacy has thirty-four iron-clad steamers, eit . 
finished or in construction, between the James and Ked rivers, a0 
a large number of other steamers and sailing vessels. ; 

FoREIGN AND COLONIAL ——— — ee 
project put forth by M. Alexandre Laya, for the constru 01 
Sresihians oneal on Spanish soil which is to supersede the Straits . 
Gibraltar, and to render * illusory the possession of the fortified a 4 
bearing that name.” The capital required is, it seems, . - 
£4,000,000. The plans of M. Laya have, it is stated, been —— y 
examined by competent persons, and the only thing now a is 
to find some one willing to advance the money for carrying t 4 
out. The dividend expected on the capital invested is not mention ~ 
—Amongst the mass of public companies started is one eT 
commendable purpose of improving the city of Nice. Since ol 
the population has increased by 14,000 people, and now —_ 
50,000; but the dwellings are too few and rent is rg y vos J 
high. Nice—the birthplace of Garibaldi—is about equal __ Ste 
from Marseilles and Genoa, and is the capital to which a considera’ 
amount of the Mediterranean trade flows. So it is proposed to open 


new streets, cut canals, build houses, and tranctoves th et Sat the 





f the towa.—A further favourable report has beer a 
puoguess of the telegraphic work connecting India and England. 
The Persian line will be finished in July. 
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INSTITUTION OF MECHANICAL ENGINEERS. 
May Sth, 1864. 
Joun Ramssortom, Esq., in the Chair. 
DESCRIPTION OF THE HARRISON CAST IRON BOILER. 


fy Zeran Coxsvrn, of London. Communicated through Charles 
F. Beyer, Esq., of Manchester. 


Tne importance of high-pressure steam, as a condition of steam 
engine economy, was long ago understood. Trevithick, as early as 
1804, worked an engine at what was then regarded as an enormous 
pressure, to wit 50 1b. per squareinch. His American contemporary, 
Oliver Evans, published a book in the following year, in which he 
recommended a still greater pressure, that of 150 lb. per square inch, 
cut off at one-third of the stroke. In the records of the department for 
supplying the city of Philadelphia with water, it appears that Evans 
actually employed not only this, but still higher pressures, on the 
large scale of pumping engines. In December, 1817, he started one 
of his engines at the Fairmount Waterworks, Philadelphia, and 
worked it regularly at from 194 lb. to 220 Ib. per square inch. The 
engine cylinder was 20in. in diameter, and the stroke of the piston 
was 5ft., the usual working speed being 25 revolutions per minute. 
Steam was supplied from four cylindrical and externally-fired boilers, 
30in. in diameter and 24ft. long. It happened that a Boulton and 
Watt engine of 44in. cylinder and 6ft. stroke had been previously 
put up at the same works, this engine having been first started Sep- 
tember 7th, 1815. It hada cast iron boiler with vertical wrought 
iron flues, and the pressure was from 2} 1b, to 41b. only per square 
inch. Both Watt’s and Evans’ engines pumped through a 16in. main, 
239ft. long, into a reservoir 102ft. above the level of supply. 
Trials of twenty-four hours’ duration showed that the low-pressure 
engine from Soho had rather the advantage of its American rival in 
point of economy, the former having pumped into the reservoir, in 
twenty-four hours, 1,733,632 ale gallons of water with a consump- 
tion of 896 cubic feet of wood; while Evans’ engine, in raising 
3,072,656 ale gallons through the same main, required 1,664 cubic 
feet of wood. 

Steam of rather more moderate pressures than Evans adopted, 
or say of 1001lb. per square inch, continued to be employed in 
America, notwithstanding the frequent explosions of high-pressure 
boilers. In England, the boilers for Trevithick’s engines were made 
of large diameter and of cast iron, Messrs. Hazeldine and Rastrick, 
of the Bridgenorth Foundry, made many of these boilers of an in- 
ternal diameter of 8ft., and in 8ft. lengths, which were connected 
together by flanges and bolts up to any length required. Such 
boilers were unquestionably dangerous, although many wrought iron 
boilers of equal or greater diameter, and probably of less strength, 
are worked up to the same pressure now. An occasional explosion 
of a Trevithick boiler, and the influence which the practice of Boulton 
and Watt then commanded, soon led to a general return to low- pres- 
sures, except in Murray's, Stephenson’s, and Hedley’s locomotives, 
which were worked regularly at 50 1b. per square inch. 

Within the last thirty-five years, however, or, in fact, exactly 
with the progress of improvement in boiler making, there has been 
a corresponding tendency to return to high pressures. The Liver- 
pool and Mauchester locomotives worked, in 1830, with steam of 
00 lb. By 1843, pressures of 75 lb. and 80 lb. had become common 
upon railways, 100 lb. to 110 1b. was regularly maintained in 1851, 
and at the present time 130 Ib. is a usual and 160 1b. an occasional 
pressure in locomotive boilers. The last-named pressure is not 
very much below that recommended for locomotives by the late 
Jacob Perkins, nearly thirty years ago. He preferred steam of 
200 Ib. cut off at one-eighth of the stroke. On steamships an ordi- 
nary working pressure of 25 1b. has been reached, while some of the 
Liverpool and Montreal vessels are worked at 40 Ib., and the Pacific 
Mail Company’s steamers at 50 1b. per square inch. For ordinary 
land engines even 100 lb. pressure has come into favour with many 
engineers, and this, and even higher pressures, are already employed 
by certain makers of portable and traction engines. 

Although the construction of boilers has been much improved in 
order that higher and higher pressures might be maintained, it is 
certain that great room for improvement is yet open. The old 
externally-fired boiler is objectionable, while for internal firing it is 
uecessary either to have a fire-box and tubes, or to have flues large 
enough to allow the fire-places to be formed within them. The 
multitubular boiler, unless supplied with good water, requires much 
care to prevent choking with scale, and its repairs are in all cases 
greater than those of the Cornish and Lancashire boilers, The 

ancashire, or two-flued boiler, is that most in favour in the manu- 
facturing districts, but its diameter is necessarily such as to render 
\t imprudent, in most cases, to load it with steam of much more 
than 50 Ib. pressure, and this is not the high pressure to which our 
present steam engine practice is tending. A diameter of 7ft. is 
common for Lancashire boilers, and if made of } inch Staffordshire 
plates, single rivetted, the bursting pressure may be taken as3331b. per 
Squareinch. This estimate is made upon Mr. Fairbairn’s usual allow- 
ance of a loss of 44 per cent. of the strength of the solid plate, at 
single-rivetted seams, and the estimate, of course, assumes that no 

‘aws are hidden in the iron, and that the workmanship is good, the 
Tivetting being fairly done, so that the boiler shall not have been 
injured by the use of the drifting tool. This, then, is the strength 
when the boiler is new, and it would be manifestly imprudent to 
Press to more than 501b., or, at the utmost, 70 lb., a boiler which 
Was certain to burst at 3331b., and to be permanently injured by a 
much lower pressure. ‘he reports of the Manchester Boiler Asso- 
ciation show, moreover, that many boilers are always subject to 
corrosion or furrowing. A leakage of steam, however slight, from 
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any part of the boiler into the adjacent setting, is almost certainly 
attended with corrosion. Condensed steam or, in other words, 
distilled water appears to exercise a strong solvent power upon 
iron, as is known in the cases of boilers supplied with very soft 
water, or peat water, or, more especially, those fed with water from 
surface condensers. As has been shown in the case of several 
recent boiler explosions, the thickness of boiler plates is often 
wasted nearly through by unsuspected corrosion, This source of 
danger to a certain extent neutralises the means occasionally 
resorted to for securing great strength in boilers, as by steel or 
homogeneous metal plates, double rivetting, thick-edged plates, 
welded joints, &c. When, unhappily, a failure occurs in the plates 
or rivetting of a boiler, the destructive effect appears to depend, 
not merely upon the pressure under which failure takes place, but 
also, and probably still more so, upon the quantity of water con- 
tained iu the boiler. The effect of the boiling water in an explo- 
sion may be considered as analogous to that of gunpowder, and, as 
in the case of gunpowder, the effect is as the quantity exploded. 

It is preferable, therefore, as the strain upon boilers is increased 
by increasing the pressure of the steam, to diminish at the same 
time the quantity of water contained in them; doing so, of course, 
without exposing any part of the boiler to the direct action of fire 
on one side, where there is no water present on the other. In 
carrying from 15 tons to 20 tons of water, in a large Lancashire 
boiler, the object is mainly to insure that all the heating surfaces 
are fairly covered, and with this construction of boiler a less quan- 
tity of water will not answer this purpose. A certain body of water 
is indeed necessary to prevent sudden fluctuations in the pressure 
of steam; but, in the majority of cases, a few hundred gallons at 
most is quite enough, and especially where means are employed for 
drying or superheating the steam, there will be neither sudden 
alterations in the pressure, nor difficulty in respect of priming, even 
where only a small body of water is maintained in a boiler, and 
where the water level or surface from which the steam rises is 
of but small extent, Itshould not be forgotten that, with all steam 
boilers, all, or nearly all, the coal employed in raising steam from 
cold water at starting is lost when the boiler is to stop work at the 
end of the week, especially where the boiler has then to be blown 
out. To heat 20 tons of water from its ordinary temperature in the 
open air to 300 deg., or the temperature corresponding to steam of 
50 1b,, will seldom take less than 15 cwt. of coal, in addition to that 
lost in heating the brickwork setting of the boiler. On this 
account, therefore, it is desirable to work boilers with as small a 
quantity of water as will suffice for every necessary purpose. 

The boiler about to be described has been constructed with re- 
ference to the foregoing considerations. It was the object of the 
inventor, Mr. Joseph Harrison, of Philadelphia, U.S., io provide 
great strength against bursting, and to obtain, also, a large extent 
of heating surface in proportion to the weight and external dimen - 
sions of the boiler. It was important, moreover, to obtain perfect 
circulation for the water. An experieuce of several years in America, 
and for upwards of two years in Londonand Manchester,—in one case 
with a boiler supplying steam to the extent of 200 indicated horse- 
power—has proved that these objects, as well as other important 
advantages, have been secured. It will not be necessary to describe 
now the forms which the parts of the boiler received in the earlier 
experiments, several years ago, but these led to the adoption of 
hollow cast iron spberes, connected by hollow necks, and secured 
together by bolts, as shown in longitudinal elevation in the illus- 
tration above. Each of the castings includes four spheres, 
each Sin. in external diameter, jin. thick, and connected by 
necks of 3in. opening. Each of these castings is called a “ unit.” 
Each “unit” of four spheres has eight openings, 3in. in internal 
diameter, the edges of these openings being faced up to a true 
surface, so as to bear fairly upon the corresponding faced surfaces of 
the adjoining “units.” Each joint has a shoulder and socket, so as 
to “steady” the units in their place, and steam tight caps are pro- 
vided to cover the external openings, while the whole series of 
units, forming a slab of rectangular or other form are held together 
by bolts of 1jin. diameter; these bolts passing inside the “ units” 
and through the water or steam which they contain. Although the 
arrangement is simple, it will be better understood from the draw- 
ings, and from the units exhibited to the meeting, than from a 
purely literal description. Each slab, of whatever number of 
units it may be formed, may be regarded us a sepa- 
rate vessel, throughout which the water or steam can cir- 
culate freely, both vertically and longitudinally. Any number 
of slabs may be placed side by side, in the same fire place, and 
they are connected together by a feed water pipe at the bottom and 
by a steam pipe at the top. There are eight slabs in the width of 
the boiler shown in end elevation. The water levol is usually 
maintained so that about two-thirds of the whole number of spheres 
will be constantly filled with water, the remaining spheres forming 
a steam space. The full force of the heat is not allowed to come 
upon those of the spheres which contain only steam, but small fire 
brick screens are so placed between the slabs a little below the 
water level, as to contine the direct action of the heat chiefly to the 
spheres filled with water. he upper spheres are at the same time 
enveloped in an atmosphere so hot as to insure the complete drying 
of the steam. The slabs are fixed with an amount of inclination, 
in the direction of their length, sufficient to insure the complete 
drainage of all the spheres when the boiler is blown out. This 
inclination serves, at the same time, to bring the largest body of 
water to where the action of the heat is most direct, and to provide 
the largest steam space over that part of the boiler where ebullition 
is probably the least active. The earlier experiments have shown 
that, although the “ units” may be bolted together into slabs of a 
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total length of even 20ft., a length of 9ft. is preferable, as the strain 
upon the bolts is correspondingly less, and as, in the latter case, 
there is no observable tendency to sag the complete tightuess of the 
joints is thereby insured. 

The spheres weigh each, about 22} 1b., a “unit” of four spheres 
weighing rather more than 3cwt. Thus there are, as nearly as 
may be, one hundred spheres to the ton, and it has been the habit, 
thus far, to rate the boilers by their weight, as a4-ton boiler, an 
18-ton boiler, &c. The nominal horse power of the cast iron boiler 
may be generally taken as three times its weight in tons. Thus a 
10-ton boiler may be rated as of 30 nominal horse power, and from 
experiments it appears that a boiler of this weight may be counted 
upon to evaporate 40 cubic feet of water per hour, corresponding to 
about 80 indicated horse power. Each sphere contains seven pints of 
water, a “unit” of four spheres containing 3} gallons. The 
external surface of each sphere is rather more than 1} square feet, 
and the internal surface a little more than 14 square feet, In round 
numbers it may be said that each sphere presents a square foot of 
heating surface, and contains a gallon of water; while a ton of one 
hundred spheres represents three nominal horse power, the pro- 
portion of weight to power being about the same as in Lancashire 
boilers of the ordinary type. 

It cannot be said that cast iron is, in itself, a strong material for 
boilers, yet it will appear that, in the form already described, it 
affords greater absolute strength against bursting than is possessed 
by any form of plate-iron boiler now in use. The “ units” are cast 
upon green sand cores so placed that they cannot alter their position 
in the flasks by any force short of what would be sufficient to crush 
them to pieces. The thickness of metal in the spheres is, therefore, 
every where uniform, as has been proved by breakiug great numbers of 
“units” taken at random. In a unit of four spheres, each sphere 
having an internal diameter of 74in., the whole area of the plane in 
which a bursting pressure would act, is 220 square inches, while the 
least section of iron resisting this pressure, in the same plane, is 274 
square inches. The iron employed is an equal mixture of Glengar- 
nock, Carnbroe, and scrap, a mixture selected for its free running 
quality, and which is much used for small machinery castings. Its 
tensile strength may be safely taken as 5} tons per squareinch. At 
this rate the bursting strength of the units would be 1,540 lb., or 
nearly 14 cwt. per square inch, The first experiments actually made 
to test the bursting strength of the units was made upwards of two 
years ago, in Brussels, at the request of the Belgian Minister of 
Public Works, Io this case a pressure of 98 atmospheres, or 1,440 lb, 
per square inch, was applied. This was as high as the force pump 
employed could go, but the spheres were not burst. When recently 
in Manchester, the author desired that a further series of experi- 
ments might be made with the same object. The arrangements for 
this purpose could not be completed before he was compelled to 
return to London, but Mr. Beyer kindly allowed the experiments 
to be made at the Gorton Foundry, and he deputed Mr R. H. 
Burnett, then engaged in that establishment, but who is now Loco- 
motive Superintendent of the Metropolitan Ruilway, to conduct 
them. The first of theseexperiments need not be recorded, as it 
was made with a hydraulic press gauge, registering up to 4 'ons per 
square inch, but which was subsequently found to be most incorrect. 
A high pressure gauge of Schaffer and Budenberg’s, graduated to 
1,000 Ib. was then attached to one of the units to which the caps 
had been accurately ground, and a water pressure was then applied 
by means of a force pump. ‘The pointer of the gauze passed the 
1,000 Ib. mark to an extent indicating from 1,150 lb. to 1,200 Ib., but the 
spheres did not burst. The Schaffer gauge was then compared with 
a Bourdon gauge marked to 500 1b., and up to this point the gauges 
agreed within 10 ]b. per square inch. From a calculation of the 
weight applied to the force pump lever, and from the dimensions of 
the pump, Mr. Burnett estimated that the total force applied was 
about 1,4701b. per square inch. Another casting of four spheres 
was afterwards tested in the same way, the pointer of the Schaffer 
gauge passing far beyond the 1,000 1b. mark. In this instance three 
men, instead of two, as in the first trial, were put to work the pump, 
but the spheres did not burst. The castings were subsequently 
broken with a sledge, and showed a uniform thickness at all parts, 
and a good quality of iron, 

A safety valve was then arranged with the intention of ascertain- 
ing the bursting strength of the spheres. The valve was, square din. 
on a side, and, therefore, of 4th square inch area. Its head was ljin 
in diameter, and was ground caretully to its seat. The spheres were 
burst at a pressure calculated at 1,850 lb. per square inch, but on 
comparing the safety valve with a pressure gauge it appeared that 
water must have worked its way over the ground seating of the 
valve, and that the true pressure could have hardly been so much. 
The seat of the valve was then turned to a diameter of jin., and the 
spheres were burst at a calculated pressure of 1,650 1b. per square 
inch. Even here it was found that some water must have worked 
under the valve seating, thus exerting its pressure upon an area 
greater than one-fourth of one square inch. The experiments with 
the safety valve were not, therefore, altogether satisfactory, but 
there appeared no reason to doubt that the bursting pressure Was not 
far short of 1,5001b. per square inch, All these experiments were 
made upon castings having their covering caps ground carefully to 
them, and the bolts were only about Yin. long between the caps 
covering the opposite openings of the units. When, bowever,a slab 
of perhaps one hundred spheres is bolted together, the bolts being up- 
wards of 9ft. in length, the application of a strain considerably below 
the bursting pressure so stretches the bolts as to cause the joints to 
open everywhere and relieve the pressure. In this way every joint 
becomes a safety valve. This never occurs with any practicable 
steam pressure, but it did take place in many of the earlier ex- 
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periments made to burst the spheres, although leakage seldom com- 
menced until a strain of nearly or quite half a ton per square inch 
had been applied. 

All these experiments were made with new castings, and at the 
time they were made no other spheres could be had which had been 
more than twelve months in use; and the condition of these was 
clearly the same as when new. It would appear, therefore, that the 
boiler now described possesses the same factor of safety under a 
pressure of 225 1b. per square inch as a 7ft. Lancashire boiler under 
a pressure of 50 lb. If, however, one of the units of the cast iron 
boiler should burst it could not do more than empty itself, and open 
one or more 3in. apertures intothe units adjacent to it. If, however, 
an ordinary boiler containing, say, 20 tons of highly heated water in 
one compartment, should burst, the consequences would be most 
disastrous. In some of the earlier boilers of the kind now described 
the setting was such that an excessive strain was brought upon one 
or more joints, and here, in order to prevent leakage, the bolts had 
to be tightened with great force. In two or three cases castings 
forming a part of the boiler were thus cracked from one joint to 
another. ‘The consequence was an escape of steam or water, but no 
further damageensued. In one of theseinstances a unit, thus cracked, 
was worked continuously for three days; and it might perhaps have 
worked for a still longer time, but it was thought prudent, for obvious 
reasons, to replace it by a sound casting. No instance of a fracture 
has occurred in the cast iron boilers with the present mode of setting, 
and all the boilers of this kind yet erected are quite free from leaks 
at the joints, 

It will be understood that the bolts have a strength much beyond 
even that at which the units would burst. The bolts, however, are 
under a certain initial strain before any pressure is raised in the 
spheres. ‘This amount of initial strain is known and under control, 
as, in screwing up the slabs, a 27-in. wrench is employed, and the 
strength of but one man is applied to it. If, however, a great strain 
be put upon the bolts, the crushing strength of the castings is 
found to be greater than the tensile strength of the bolt. In a 
series of experiments, made by Mr, Luders, a slab of units, bolted 
together to a length of 9ft., was screwed up with great force. A 
wrench, L0ft., in length, was employed, and the force of three men 
applied. In every case the castings were compressed to the extent 
of jio., when the bolt commenced to stretch, and after elongating 
liin. it broke. This experiment was repeated twelve times with 
the same result, the castings remaining uninjured. ‘The castings, 
when laid loosely upon a brick pavement, require a powerful over- 
head blow, from a heavy sledge hammer, to break them, They 
may be heated in a forge to a bright cherry red colour, and be 
then plunged in cold water without cracking. Some of these 
castings, now at the Museum of Patents, South Kensington, were 
thus heated and quenched seven times in succession, and they 
still give out a clear, ringing sound when sharply struck with a 
hammer, There is no doubt that the iron was most seriously 
injured by this treatment, yet it might have been expected that 
the spheres would have broken to pieces. In one case, while 
heated to a bright red, the casting was half filled with cold water. 
The endurance of the spheres under this treatment is to be referred 
to their form, and to the tough quality of the metal from which 
they are cast. A sharp blow with the edge of a hammer indents 
the iron nearly the same as if it were boiler plate. 

ft might have been apprehended that the expansion of the 
castings, When in service in a boiler, would be such as to cause 
unequal strain upon joints. No leakage at any of the joints 
of a single igs can be detected, however; and as each 
slab is supported chiefly at its lower corner, and as all the slabs of 
uw boiler are separate fro each other, except at a single point above 
and below, where the m and water counections are respectively 
made, it is found tha he slabs are under no injurious strain. 
All the spheres have, too, a considerable amount of elasticity 
under strain, which would assist in compensating for unequal 
expansion did it exist. ‘hese conclusions, as to the effect of ex- 
pansion, are derived from an experience of two years and a half 
with a Harrison boiler, of 12-horse power, at the Chemical Works 
of Messrs. Denton, at Bow Common, Loudon; two boilers—one of 
50-horse and one of 12-horse power—at the Vulcan Works of 
Messrs. Hetherington and Sons, Manchester; and from a 12-horse 
boiler at the Harrison Boiler Works, Openshaw, Manchester. 
Messrs. Hetherington’s boilers are often worked collectively up to 200 
indicated horse-power, and the first one was erected at their works 
about eighteen months ago. Boilers of this construction were ori- 
finally bolted up in slabs 25ft. long, where considerable power was 
required; but, in such cases, it is now preferred to employ two or 
three slabs, one behind the other, as shown in Fig. 1, each slab 
being about Sft. long. When this arrangement was first employed 
the steam pipes, connecting the front and back slabs, were made of 
east iron and of a form which did not allow of the unrestricted ex- 
pansion of the slabs. 
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Some of these pipes cracked ; but they are | 


now made of wrought iron and of a form to yield readily to a mode- | 


rate strain. 

Mr. Harrison had, from the first, counted upon entire freedom 
from corrosion of the spheres, and the experience thus far has 
borne out this anticipation. Cast iron, as is well known, endures 
much better than wrought iron under the action of flame, water, 
and other corrosive influences. It need hardly be said that plate 
iron would, if employed for gas retorts, be immediately burnt 
through, yet until the introduction of clay retorts, cast iron 
answe red very well. The pipes for heating the blast of blast 
furnaces were originally made by Mr. Neilson of plate iron, but, 
although the blast was then heated to but 350 de,., it became imme- 
diately necessary to resort to cast iron heating pipes. ‘Ube superior 
durability of cast iron forge tuyeres, especially where made hollow 
and lined with water, is well known. Mr. Jaffrey, the engineer to 
Messrs. ‘Thomas Richardson and Sons, of Hartlepool, has employed 
east iron superheaters with much success, and he has informed the 
author that four superheaters upon his plans, fitted on board the 
steam colliers Berwick, Killingworth, Wearmouth, and Earl 
of Kigin, showed no sign of corrosion, when examined iu October 
hi ifter four years of almost constant service. Mr. Jaffrey’s 
assistant reported to him that the superheaters “looked almost as 
well as on the day they were put in ; there was not the slightest 
sign of external corrosion, and the pipes when cleaned look like 
new castings. The cast iron connections of the Earl of Elgin are 
just the same; the heat does not seem to have taken any effect on 
them.” Myr, Jaffrey adds, “I am quite satisfied in my own mind as 
to the value of cast iron where a strong heat is applied, as these 
and kindred instances establish.” In the case of the Harrison 
boiler many castings have been purposely removed and examined, 
but their weight is the same as when they went in, and the joints 
‘ how no degradation of their original surface. 

The point, in connection with the boiler now described, which 
caused most apprehension in the first instance, was that of main- 
taining a clean surface within the spheres. The cast iron boiler 
may be said to belong to the family of water tube boilers or those 
having small water cells. The water tube boiler is at least sixty 
years old, for Arthur Woolf fitted one in Meux’s brewery in London 
in the year 1804. In the same year John C. Stevens, of New York, 
worked # small screw steamboat on the river Hudson, the engine of 
which vessel was made by Boulton and Watt, while the boiler had 
eighty-one water tubes lin. in diameter and 2ft. long. From the 
lirst, however, water tube boilers have generally failed on account 
of defective circulation, and from the difficulty of keeping the tubes 
free from internal deposit. Many attempts have been made to remove 
this difficulty. Mr. William Henry James longago proposed toemploy 
circulating pumps, in addition to the ordinary feed pump, to maintain 
& constant circulation of water through the tubes. The boilers of the 
rican steam fire-engines were thus constructed, and Mr. 
, and Mr. Russell some time since, gave descriptions of such 
r to this Institution. Other forms of water tube boilers have 
been made with different means for promoting a circulation of the 











‘ water, but in all cases the whole of the inorganic matter contained 


in the feed water must remain in the boiler, unless it be blown ou 
while working; and in the case of some salts held in solution by 
ordinary boiler waters, these are inevitably and almost irremovably 








deposited upon some part of the internal surfaces. The Harrison 
boiler forms no exception to the general experience in this respect. 
The water with which Messrs. Hetheringtons’, and indeed, most 
boilers in Manchester, are fed, is such as to form a hard scale, jin. 
thick, after a few weeks’ time. A tool had been contrived with steel 
scrapers, so hinged, that it might be entered through any of the 
openings in the cast iron boiler,and be then forced out to the 
internal circumference of the spheres. By then working this tool 
within the sphere the scale would be removed, so that it could 
afterwards be blown out. Unexpectedly, however, no occasion has 
arisen for the use of this tool. It was found that the supply of 
steam continued good without it, and that none of the spheres were 
overheated or leaking. The boiler was regularly blown out at the 
end of every week. After ten months’ work it was desired to 
increase the boiler power at Messrs. Hetheringtons’, and as the large 
cast iron boiler then in use there was formed of units having only 
two spheres each, it was thought best to replace it with a new boiler 
having four spheres in each unit, with the exception of those employed 
for breaking joint, which had two spheres as before. On taking down 
the old boiler little or no scale was found in any of the spheres, 
some of which, in the same condition as when taken down, are now 
exhibited to the meeting. One taken from Messrs. Hetheringtons’ 
twelve horse boiler was broken by the author, and, having been 
marked by him, is also exhibited. It was purposely taken from 
near the nwa) of the boiler, and it had worked constantly for 
eight months without any examination. It will be seen that the 
broken pieces, which are in the same condition as when the author 
took out and broke the casting, contain no scale. In taking down 
the old boiler, however, a lump rolled out of one of the spheres, and 
this, the only one of the kind found, is also exhibited, although it 
has been accidentally broken in two. It consists of scales, seldom 
larger or thicker than a sixpence, loosely cohering together by a 
clayey deposit from the water. In the mass it is very friable, but 
the fragments of scale are, of themselves, of the same obdurate 
sulphate of lime as that which hardens in nearly all other boilers in 
the same district. Yet they have in every case separated from the iron 
before attaining a thickness greater than one-sixteenth of an inch. 
It cannot be because the boiler is of cast iron that it so readily 
sheds its scale; Trevithick’s boilers, and the cast iron boilers long 
made by Mr. Hall, of Dartford, and known as “ elephant boilers” 
enjoyed no immunity in this respect, when compared with wrought 
iron boilers fed with the same kind of water. In the Lancashire 





district, too, the cast iron pipes of Messrs. Green’s ‘‘ Patent Econo- | 


miser” are known to be subject to choking with scale in the 
same mannerasif they were made of wrought iron. In some cases they 
become completely choked, and can only be cleared by a boring tool. 
The fact that the spheres of the Harrison boiler shed their scale is not 
referable, therefore, to the material of which they are made. It 
might, perhaps, be argued that the water is occasionally driven from 
the internal surfaces, and that the consequent expansion of the 
spheres, and their subsequent contraction on the return of the water, 
would account for the loosening and breaking of thescale. But the 
spheres show no evidence, as in this case they might be expected to 
do, of the irregular action of the fire, and, too, those of the spheres 
which are placed far behind, where the action of the heat is 
moderated, are equally free from scale. It appears to be more 
probable that, as the spheres expand at all parts, and, in cooling, 
contract equally at the same parts, the scale is detached and crushed 
in this process of contraction. If this conjecture be correct, the 
unexpected separation of the scale may be attributed to the form 
and dimensions of the spheres themselves. Whatever explanation 
may be offered it is certain that, with foul water, and with such as 
gives much trouble with other boilers, the scale breaks freely off, 
and into small pieces, in the cast iron boiler now described. This 
is, perhaps, one of its most valuable properties; but it was quite 
unforeseen. Lt would not be prudent to anticipate the result in the 
case of the application of the Harrison boiler to marine purposes; 
but with all the land boilers upon the plan now described, it has 
been found that, with a blowing off once a-week, they may be 
worked indefinitely without any formation of scale. The descrip- 
tion already given will show how readily the cast iron boiler may 
be laid open for examination, and it was recently thought expedient 
to open the large boiler at Messrs. Hetherington’s for this purpose. 
A small quantity of loose and broken scale—perhaps a tablespoon- 
full—was found in each of the spheres examined, but their internal 
surfaces, so far as they could be seen, were entirely clear. 

The evaporative efficiency of the cast iron boiler depends, as in 
the case of all other boilers, upon the amount of heating surface 
exposed in proportion to the consumption of a given weight of 
fuel in a given time. The boiler, by which Messrs. Hetheringtons’ 
works are now driven, supplies an amount of steam which a single 
Lancashire boiler 7ft. in diameter, 30[t. long, and weighing 14 tous, 
was found inadequate to produce. Both the original and the 
present boiler are in connection with a chimney 165ft. high, and 
which affords an excellent draught. ‘The Lancashire boiler had two 
lit. each in diameter, and enlarged at the fire-place to 3it. 
‘The area of the fire bars was 36 square feet, and the total run of 
the heat was 90ft. in length. ‘The cast iron boiler now in use has 
about 1,800 spheres, weighing 18 tons, and presenting about 
1,600 square feet of surface in the water spheres, and about 70U 
square feet in the steam spheres. ‘The area of fire-grate is 33 square 
feet. The usual quantity of water carried is 147 cubic feet, or 
rather more than 4 tons, the quantity usually carried in the 
former Lancashire boiler being nearly 20 tons. The external 
dimensions of the present boiler are considerably less than those 
of the Lancashire boiler formerly employed. Rather more than 
3 cwt. of coal are now required in raising 50 lb. of steam 
from cold water, and the time occupied is about half an hour. In 
order to ascertain the exact evaporative efficiency of the boiler, it 
would be necessary to begin the observations when it was iu full 
work, and to continue them uninterruptedly for a considerable 
time. As the boiler is now worked, the fires are lighted on Monday 
morning and let down on Saturday afternoon, but they are banked 
every day at breakfast time, at noon, and at night. ‘The mass of 
brickwork, whichisthus alternately heated and cooled with the boiler, 
is very great, and the heat which enters it, and which, on stopping, 
is for the most part wasted, is correspondingly large. Except at the 
beginning of the week, the temperature of the water in the boiler on 
starting in the morning is at least 212 deg., while the feed water 
from the hot well is usually between 90 deg. and 100 deg. On the 
13th, 15th, and 16th of February last, the author made a series of 
careful observations upon the working of Messrs. Hetheringtons’ 
boiler, more especially to ascertain its evaporative efficiency. The 
coal, of good quality, and from the Oldham pits, was carefully 
weighed, and the feed water was made to pass through one of 
Worthington’s water meters on its way to the boiler. ‘he indica- 
tions of the meter were ascertained to be accurate, one of the best 
tests being its registration of 1473 cubic feet, in filling the boiler toa 
point known to exactly correspond with that quantity. Between 
oh, 40min. in the morning, and 12h. 55min. p.m., with an in- 
terval for breakfast, the whole consumption of coal was 38 cwt., 
and of water 442°7 cubic feet. If the quantity of water evaporated 
were to be divided by the gross consumption of coal, the 
quotient would be 6}1b. of water only evaporated per pound 
of coal; but in heating the boiler and its contents to the 
working point, and in the loss at breakfast time, the consumption 
of coal was such that 24 cwt. were burnt while evaporating the first 
200 cubic feet of water, while the remaining 14 ewt. held out 
for the time during which 242°7 cubic feet of water were evaporated. 
Allowing for the lowering of the fires at the hour for stopping 
work, the quantity of coat actually expended in evaporating the 
242°7 cubic teet of water may be taken as 16 cwt., corresponding to 
an evaporation of 8°43 ib. of water per pound of coal. Towards the 
end of the trial, in a period of lh. 40min. 8 ewt. of coal were burnt 
and 142°7 cubic feet of water were evaporated. But as this would 
correspond to an evaporation of 9-91 1b. of water per pound of coal, 
it is probable that a portion of the water was vaporised at the 
expense of the heat already in the water, and in the boiler and its 
brickwork setting. That this was the case is proved by the fact 
that in the last 50 minutes of the trial only 2 ewt. of coal were burnt, 
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while 80 cubic feet of water were evaporated, a proportion which 
were the total evaporation due to the quantity of coal actually burnt 
within the same period of time, would have corresponded to the 
evaporation of nearly 22} lb. of water per pound of coal, which, 
it is needless to say, would have been impossible. In making 
these observations there was always the uncertainty attend- 
ing the quantity of coal assignable to heating the boiler and 
its contents and setting, up to the working temperature, and that 
due to evaporation alone. 

On the 15th February, starting with water at about 45 deg. tem- 
perature, 5 cwt. of coal were consumed in raising steam to the 
working pressure, the time occupied being half an hour. Including 
the coal burnt in raising steam, 2 tons 18 ewt. were consumed during 
the day, and 6574 cubic feet of water were evaporated, correspond- 
ing to 63 lb. of water per pound of coal. ut as a greater 
quantity of heat was manifestly left in the boiler and brickwork on 
stopping than when work was commenced in the morning, and as 
there was a waste of heat during the breakfast and dinner hours, 
not more than 2} tons of coal, at most, can be fairly charged to the 
water evaporated. It was the opinion of those who witnessed these 
experiments that even this was too large an allowance of coal. 
It corresponds to 7-3 lb. of water per pound of coal. The evapora- 
tion, from noon until the hour of stopping at night, averaged 7:56 lb. 
of water per pound of coal; while, for the last four hours of the 
experiment, the apparent rate of evaporation was 8°71 lb. On 
February 16th, steam having been kept in the boiler over-night, 
the consumption of coal from 6 a.m, till 24 p.m. was 2 tons 6 ewt., 
which included the loss during the breakfast and dinner hours, and 
the evaporation was 519 cubic feet, corresponding to 6°31b. of water 
per pound of coal. 

In a whole week, of 57} hours, an average of 77 cubic feet was 
evaporated per hour, the maximum evaporation being about 82 
cubic feet per hour. The average consumption of coal was 
6 cwt. 1 qr. per hour, corresponding to 6°85 lb. of water per pound 
of coal, but allowing for the sources of loss already pointed out, 
nearly 8 lb. may be taken as the effective rate of evaporation. The 
temperature of the escaping gases, as indicated by Gauntlett’s pyro- 
meter, was about 600 deg. on the average, the steam of 4H lb. 
pressure, showing its normal temperature of about 300 deg., by a 
thermometer inserted for the purpose. The average rate of com- 
bustion was 21 1b. of coal per square foot of firebar per hour. When 
the fires were not driven so hard the rate of evaporation per pound 
of coal was increased, and the temperature of the escaping products 
fell to 525 deg. The flame penetrated freely between the spheres 
for a distance of eight or ten feet from the bridge, and three-fourths 
of the whole evaporation effected probably took place within this 
distance. The spheres in the slabs at the back of the boiler were 
generally covered with a light coating of soot, which was swept off 
every week, all the spheres being within easy reach for this purpose. 
Soot never formed, however, upon the spheres near the fire. The 
water level was very steadily maintained within a small range of 
oscillation. As the feed water entered the boiler at the back, there 
could be no doubt, when it stood at its proper height in the glass 
gauge in front, that its level was properly maintained throughout 
the whole length of the boiler, A small cock, tapped into one of the 
steam spheres a short distance above the water level, showed damp 
steam, indicating a vigorous circulation of the water below, but, in 
the engine room, the steam blowa from the cylinder cocks was quite 
dry, showing the value of the superheating surface formed by the 
upper or steam spheres of the boiler. In a recent instance an incli- 
nation of 45 deg. has been adopted for setting the slabs, and it is 
believed that this permits of a still better circulation of the water, or, 
rather, an easier disengagement of the steam from the water. 

A lengthy paper might be prepared upon the mode of making 
the castings of the boiler and of forming the joints. The system 
pursued in the foundry is such that, with green sand cores, the 
units are moulded with about the rapidity and economy of plate 
moulding. ‘The cores are well hammered on the eight prints upon 
which they rest in the sand, and there is no chance of their being 
displaced in pouring or otherwise, except by a force sufficient to 
break them in pieces. The two halves of the moulding boxes are 
drawn apart in such a manner as to prevent any chauce of breaking 
down the sand, and little or no sleeking is required. Each casting 
is critically inspected, but, as the moulders are not paid for imper- 
fect castings, very few are made. The joints are faced up by special 
and powerful machinery. ‘he spheres are Yin. from centre to 
centre, and these machines not only preserve that distance exactly 
between the openings on the same side of each unit, but they face 
the joints so that those on opposite sides of the unit shall be pre- 
cisely 9in. apart. Each machine has two headstocks, with eight 
spindles and rose-cutters in each headstock, and the castings being 
immovably held in a clamp, are faced in pairs, a roughing cut being 
taken on the eight joints of one casting while a finishing cut 1s 
going on upon the eight jointsoftheother, I'wenty-five tons of castings 
pass under the roughing cutters before they require grinding, and 
100 tons of units are completely faced before the finishing cutters 
require to be re-ground. By a special adjustment, the finishing 
cutters may be set up in their spindles by the one-thousandth part 
of an inch, when, from the dulling of the cutting edges, the distance 
between the opposite joints of the units are found to exceed the 
length of the standard gauge by that quantity. Of an infinite 
number of castings any two will exactly correspond. When placed 
together the bearing surface at each joint is ,%;in. wide all round, 
and it is finished with a truth not inferior to that of a good slide 
valve face. If a sheet of oiled paper be placed upon a smooth 
board, and two units be placed upon it, one above the other, they 
may be filled with water, without any perceptible leakage at the 
joints, even after the lapse of a week. 

« Jn conclusion, it is believed that the boiler now described possesses 
several important advantages. It is believed to be absolutely secure 
from explosion, and, so far as experience has gone, free from any 
liability to choke with scale. It is durable, easily taken apart and 
put together, and it may be erected in almost any form, adapted to 
that of the space in which it may be necessary to place it. The 
parts are very portable, and they may be taken through any open- 
ing where a boy can pass. Any part of a boiler upon this construc- 
tion may be readily renewed if necessary, and au existing boiler 
may be at any time readily enlarged, and to an indefinite extent, by 
adding to the number of slabs either at the sides or at the back. 
The economy of the boiler in first cost is obvious, and with proper 
proportions between the fire-grate and heating surfaces, as high ee 
evaporative efliciency may be had as with most other forms 0 

boilers. The quantity of water carried being comparatively small, 
steam may be raised with a small quantity of fuel and in a short 

space of time. Water may be left standing in the boiler for almost 
any length of time without injury. Every part of the boiler is v4 
all times under ready observation, without disturbing the “«* i 
tions, and the spheres may be easily swept on their outsides. ‘The 
setting of the boiler is such also that the steam may be dried to 
any extent desired in the spheres themselves, without any — 
provision for superheating. It is thought that this boiler re tt 4 
meets the increasing tendency to use high pressure steam, auc t = 
the description now given will, therefore, prove interesting to tas 
members of this Institution. ae _ the 

The next paper Was ‘‘On the Distribution of Weight on A 
Wheels of Locomotives,” by Mr. John Robinson, of Manchester. 
review was given of the several arrangements that are at — 
adopted in this country for the wheels of locomotives, showing t) 
ditlerent distribution that is effected of the weight in each case, Th ‘ 
the advantages or objections attaching to the different ple ‘ide ne 
general principles of the distribution of the weight were gem a t 
in reference to length of wheel-base, length of connecting bm pa I 
proportion of weighton the driving and on the leading w hee sot > al 
attention was drawn to the distinction between the total weig el 
the engine upon the rails, and the adjustable weight of the ne 
above the springs; and also to the effect which the eget ation 
centre of gravity of this latter portion produces upon the — s ito 
of weight on the wheels. Where connecting levers are intro — 
connect the springs of different wheels, it was shown that no ben =~ 
tage is gained as regards the distribution of the weight ; since an) 
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tribution obtained with the connecting lever can be effected equally 
well with independent springs by a corresponding adjustment of the 
spring links. In the particular case of a six-wheeled engine with 
the four hind wheels coupled, having the centre of grayity in front 
of the driving axle, the insertion of a connecting lever to equalise 
the weights on the driving and trailing wheels causes a loss of 
driving adhesion, by throwing an increased luad on the leading 
wheels, as was shown by a working model exhibited at the meeting. 
The meeting then terminated; and it was announced that the 
ext meeting would be the Annual Provincial Meeting of the insti- 
ition, to be held in Glasgow in the first week of August. 





EXPERIMENTS AT SHOEBURYNESS. 

Un Friday the summer season at this highly scientific place of 
destruction may be said to have been commenced by the return of 
the Lron Plate Committee, after a rather long absence, to complete 
their series of experiments on a target which has attracted and 
deserved mere attention than any that has ever been tried at Shoe- 
bury—the target of Mr. Chalmers. It is now little more than 
twelve months since the Chalmers’ system of building ironclads was 
experimented on at Shoebury, and of all the targets that have yet 
been tried—and there have been a large number constructed at the 
expense of the nation not worth the value of the powder expended 
in shaking them to pieces—not one has ever been shown to be so 
perfectly satisfactory as that of Mr. Chalmers. All inventors, 
vhen they stake their mechanical theories against the downright 
matter-of-fact arguments of the guns at Shoebury, find that they 
have something to learn—most of them that they have everything ; 
and even Mr. Chalmers, as yet the most successful of inventors of 
this kind, was no exception to the former rule. Before the day’s 
firing at his target was over last year it was admitted to be the 
most successful in its powers of resistance ever experimented on, 
though Mr. Chalmers and ali on the ground saw at once that, with- 
out any increase in its weight, but merely by a slightly different 
arrangement of the ironwork used in its structure, its strength 
could be increased, perhaps, 80 per cent.—in fact, the target could 
be rendered almost perfect. At the time that this target was tried 
everything but the Warrior had failed in the most conspicuous and 
ignominious manner to resist shot, the worst failures as a rule 
always being the targets of our most eminent engineers. Mr. 
Chalmers, however, had made the Admiralty such a liberal ofler 
that they could not but accept it, though they then believed that in 
the principle of the Warrior target they had obtained perfection, 
He offered to make his target entirely at his own expense 
for £1,650, ou the understanding that if its principle of con- 
struction was of public value, and if it resisted perfectly the 
artillery ordeal to which the Admiralty would subject it, the 
Admiralty were to pay for it. If, on the contrary, it was defec- 














tive in principle or streugth, Mr. Chalmers was to bear the loss, and | 


On this agreemens 


their lordships to hear no more about the matter. 
The target was 






the target was tried in April last at Shoeburyness. 
13ft. long by LOft. broad, taced externally with hammered armour- 
plates 34m. thick, Behind these were laid longitudinal teak beams 





lvin. wide by about dm. deep, a web or flange of wrought iron jin, 
in thickness passing between each beam, and being rivetted to a 
plate n. in thickness at the back. Behind this plate, again, came 





another padof teak din. thick, which rested against the skin of the 
ship—the same thickness as that of all our ironclads, five-eighths of 
an inch, and behind this were the usual upright beams, or iron ribs 
of the vessel. ‘Thus, ic will be seen that, though the target was 
apparently a light one, from its external plates being only d{in. 
thick, yet, in reality, it had, after all, din. of iron in it, with loin, 
of teak, exclusive of the longitudinal cellular iron webbing we have 
mentioned between the teak beams, which, though not nominally 
called upon to resist the shot, yet, in truth, aided the resistance 
enormously, by distributing the iorce of the concussion and giving 
great stiffness to the whole structure. ‘The theory of the target was 
that its peculiar arrangement of a cellular webbing between the teak 
aud iron plate would obviate the evils that generally result trom a 
backing composed of wood only, such as ** buckling” and penetration, 
end would guard against the equally injurious etfects of vibration, 
which tell with such severity upon the fastening bolts. The plan of 
its construction had, therefore, been calculated to disperse over a 
large area the power or work that existed in the shot at the moment 
of impact, so as to give a very large surface of resistance by the 
time ibe concussion reached the inner lining of the ship’s frame. 

The trial to which this structure was subjected was precisely 
similar to that of the Warrior, though, as that of Mr. Chalmers was 
one-third smaller, it was obviously more severe for the smaller 
target, as the fire had to be more concentrated. It is suilicient now to 
say here, that the apparentiy inexhaustible powers of resistance of 
this small and comparatively light target pertectly astounded every 
then on the ground. Some three or four of the rivet heads 
(which it was admitted were made too small) were jumped ofl, one 
vt the armour bolts had been displaced, and the ribs gave signs of 
distress where the great salvoes had been concentrated—bat this 
was all, At last, as a favour, Mr. Chalmers permitted the 300- 
pounder, with its formidable steel shot and 45 lv. of powder, to be 
tried against it, and this went through it, as every one knew it 
would do, though doing far less injury to the backing than such 
ponderous missiles ordinarily iuflict. On the whole tne target was 
pronounced the most successful ever tried, though all the officers 
then present were of opinion at the close of the day that a slight 
alteration would improve it, by reducing the thickness of the iron 
plate between the beams of teak by three-quarters of an inch, and 
adding the metal thus gained to the 3jin. exiernal plate, so as to 
bring the latter up to 44in. in thickness. Such a change it was con- 
lidenuy expected, would, without adding at all to the weight of the 
target, add nearly 25 or even 3U per cent. to its power of resistance. 
At all events, it was then conclusively established that Mr. 
Chalmers’ system of backing armour was one which required to be 
attentively considered and examined with a view to the construction 
ot future ironclads. Jt was lighter than the iron frigates now 
building, it was proved to be stronger, and its inventor claimed 
that it was nearly 25 per cent. cheaper. The lightness and cheap- 
ness are of course, most important considerations, which, when 
supperadded to the all-important one oi increased strength, spoke 
loudly in favour of a careful trial of the new plan. 

The Iron Plate Committee have, we believe, reported on the suc- 
cess of Mr. Chalmers’ system in the strongest terms, but from that 
day to this the Admiralty have refused to adopt it or allow 
of its adoption in any way, or even to permit Mr. Chalmers 
to make a fresh target with the improvements which we have said 
were suggested by the officers on the ground. They have since ad- 
mitted the pertect success of the target by paying not the £1,650 
they agreed for it—that is £1,250 tor the target, and £400 to Mr. 
Chalmers for his time and labour as an engieer in constructing it 
—but by paying for the cost of construction, £1,250, and retusing 
to allow Mr. Cualmers a single shilling for his time and trouble. 
iow they can possibly defend the expenditure of £1,250 on the 
ground that the target was important public benefit that justificd 
the outlay, and yet maintain that the gentieman who constructed it 
deserved so little that they are entitled to break their agreement with 
him and refu-e vim payment for his time and labour, we are at a 
048 to conceive. Such, however, is the fact as the matter now 
Stands. Mr. Chalmers, however, brings a far graver complaint than 
Uus want of payment against the Admiralty. 
tried another and a very successful one, called the Bellerophon 
target has veen made by Mr. Reed, the chief naval constructor. In 
eur notice of the performances of this at Shoebury last autumn we 
Stated at the very outset that its designer had apparently derived 
sume most valuable hints from having seen that made by Mr. Chal- 
mers lirst, Certainly in the tests to which it was subjected Mr. 
Reed appearedto be favoured. ‘1 he300-pounder was fired three times 
at the Chalmers’ target; twice with, 15¢ 1b. round shot fired with 
#0 1b. of powder, and once with a 300-pounder steel shot driven by 
40 1b. of powder. On the coutrary, the 300-pounder was only 
allowed to be fired once at the Bellerophon target,and that with a re- 
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duced charge of 35 Ib. of powder. In short, 3,600 Ib. of shot, with 
a proportionate mass of powder, were discharged throughout a long | 
day at the target of Mr. Chalmers, and only 1,500 Ib. of shot, with | 
a proportionate reduction of charge, were allowed to be fired against 
; Mr. Reed’s, It was to show how different would have been the results 
had the trials been fairly made between the two that the Chalmers’ 
| target was again fired at on Friday with the maximum charges used 
against Mr. Reed’s—namely, a 150 lb. shot, and 35 Ibs. of powder. 
| These were spherical cast iron shot, fired from the 300-pounder at 
200 yards range. ‘The first shot almost missed, as it struck just on 
the edge of the lowest plate, and passed under it into the earth. 
The second struck fairfv, and remained, with its larger half imbedded 
in the plate to a depth of three inches, at the bottom of which it had 
made a crack in the metal about half an inch wide and four long. 
It broke two bolts which had been hastily put in without elastic 
washers (for the whole target had to be roughly rebuilt for the pur- 
poses of the experiment), but it did not penetrate the plate or injure 
| the inner skin. ‘The third shot struck on the edges of two plates 
| near where they had been injured before, but, in spite of this, it 
failed to penetrate to the backing, and, in fact, its entire mischief 
| was, when compared with the missile, slight beyond all expectation. 
| These three shots were considered so satisfactory to all as to the 
strength of the target that further trials were thought unnecessary, 
and it only remained to judge by comparison from this how the 
| positions of the two targets would have been reversed if Mr. Reed's 
had been tested so severely as Mr. Chalmers’, or rice versa, Mr. 
Chalmers’ had been only tried with the comparatively light missiles 
which were chosen for Mr. Reed’s. 

After this trial was over experiments were made with steel shot 
of various tempers, manufactured from the Bessemer metal by John 
Brown and Co., against a 5}-in. plate, also of Mr. Brown's. It will 
be sufficient on this occasion to say that all the shots were of excel- 
lent manufacture as to toughness and quality of metal, and all gave 
that enormous increase of penetration over projectiles made from any 
other material which seems to prove conclusively that in warfare 
against iron we must rely on soft steel, and soft steel only, for our 
missiles. ‘They at least do some mischief, but wrought or cast iron 
in any shape—round, conical, or flat-headed—are as useless as so 
much mud. But, good as were the results effected by these shots, 
which always made a serious indent, varying from 3jin. to 34in., 
they were quite eclipsed by the really wonderful performance of 
Messrs. Brown and Co.’s armour-plate. This was pronounced to be 
the finest plate yet fired against. it had been badly battered before 
the experiments commenced, and had been penetrated through and 
through in two places by the Armstrong 60-pounder. Yet, though, 
in addition to these injuries, it received ten more steel shots in a 
space of some 6ft. by 3ft., it never gave even the most trifiing 
indications of cracking, but to the last was as tough and firm and 
uniform throughout, as a slab of copper. Experiments were then 











tried as to the best mode of fastening on armour-plates — 
| whether by rivets, by Warrior bolis, by the improved 
Warrior bolts, or by a new method proposed by Captam 
E. M. Palliser, of the 7th Hussars, a young oflicer whose 


scientific attainments are well-known iu the service. In this 
competitive trial Captain Palliser’s plan achieved an easy and con- 
spicuous victory, as all the engineers on the ground knew it would 
from its adherence in principle to the plainest mechanical truths 
All the iron bolts in armour plates have been showing, as plain as 
iron could show, that the reason of their continually breaking was 
the diminution of strength caused by their screw threads being cut 
into the substance of the bolt. Captain Palliser has pertectly 
remedied this defect by turning down his bolts, so as to leave their 
screw thread at the end en projfile—that is to say, so much thicker 
than the bolt itself. Thus the bolt has a certain thickness, and 
therefore strength, plus the screw thread, instead of minus the 
screw thread as hitherto. On trial all his bolts held tirm, and none 
snapped their screw heads, though the 638-pounder was tried 
against the plates they fastened again and again. ‘I'he other three 
pians for rivetting or bolting on armour plates all gave way sooner 
or later, so that in the result of this experiment we may record 
another important step gained towards the complete efliciency of 
our armour frigates. 





Tue Merroroviran Boarp or Works.—At the weekly meet- 
ing ot this Board on Friday, the engineer (Mr. Bazalgette) reported 
that, at the present time, about one-sixth of the metropolitan sewage 
was intercepted by the Northern Outfall Sewer works, and discharged 
into the ‘Thames at ebb tide at Barking, whence it was carried to 
the sea. This sewage, about, 14,000,000 gallons in quantity, was 
formerly discharged into the river within the metropolis at low 
water, The progress made with the main drainage works was thus 
stated:—OUn the Main Drainage Middle Level Sewer, work to the 
amount of £306,000 had been done; on the Western Sewers, 34 
miles of sewer had been constructed at the cost of £51,000; at the 
Northern Outfali Reservoir, works had been executed to the 
estimated cost of £163,000; at the Southern Low Level Sewer, 34 
miles of work had been completed at the cost of £110,000; at the 
Southern Outfall works at Crossness, work to the amount of 
£213,000 had been tinished. With respect to the Northern ‘Thames 
Embankment, the engineer reported that the works of the first con- 
tract (from Westminster Bridge to the east side of Cannon-street) 
had been much delayed by the difliculty in obtaining possession of 
the wharves on the side of the river, and by the necessity there was 
for making experiments as to the best form of iron caissons for ex- 
cluding the tide. Works had been done on this contract to the 
amount of £50,000, and on the second contract (between Waterloo 
Bridge and the eastern side of Temple-gardens) to the value of 
£12,000. 


Fatt or A Factory Cummyry.—On Tuesday night, a few 
minutes before 12 o’clock, the people in the neighbourhood of Friez- 
land, Saddleworth, were roused from their sleep by the fall of a new 
chimney on the premises of Messrs. R. and R. Whitehead Brothers, 
Royal George Mills. It appears that the chimney already used in 
connection with the mills was considered to be too low and too small, 
and, therefore, a new one was commenced about last August, intended 
to be ten yards higher than the old one, or tifty yards high altogether. 
it was being built by Mr. John Jackson, Grasscroft, and appeared 
to be a very substantial structure of stone. Some time after it was 
commenced—the chimney being then about twenty yards high—one 
side of its foundations gave way, so that the structure leant towards 
the north-east, and, in order to set it straight, it was “ stre:ched,” as 
builders term the operation of sawing some of the joints on the 
opposite side to that on which a chimney leans, and thus the 
structure was brought back to the perpendicular. After this the 
work was proceeded with until last Saturday night, when 
it was again seen to be leaning in the old direction. On 
Monday it grew perceptibly worse, but not so much so as to be con- 
sidered by the people residing in the immediate neighbourhood to be 
very dangerous. it is stated that up to Tuesday at dusk it had not 
altered more than an inch or two at the whole length, but the 
private watchman at the place had instructions to watch it, and 
report any alarming change. The people, however, in the neigh- 
bourhood retired to rest as usual, those in the immediate track of 
the chimney being apparently convinced either that it would not 
fall at all, or, if it did, that it would fall clear of the houses, the 
wind blowing at the time rather freshly from the east. Shortly 
before midnight the private watciman at the place, John Wood, 
was alarmed at seein. the continued deflection of the chimney, and 
he therefore went to the principal resident partner, Mr. J. Heywood 
Whitehead, who lives a very short distance from the mull, and 
informed him of his suspicions, He intended, it appears, to warn the 
people within reach of the chimney of their danger as soon as he 
returned; but before he had an opportunity of coming back the 
chimney came down. It fell towards the north-east, over three 
cottages, two of which were at once levelled with the ground, and 
the third nearly so. ‘Ten of their inmates were instantly killed, and 

a number of others seriously injured. 
' 
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Tue Russian Navy.—A large armour-plated steam ram, of 
between 3,000 and 4,000 tons, built by an English firm, Messrs, 
Charles Mitchell and Co., of Low Walker, on the Tyne, will be 


launched from the Government dockyard, St. Petersburg, this 
month, for the Russian Government. She bas been built by English 
workmen sent out from this country, and her armour-plates have 


also been manufactured in England. A gunboat, built by English 
workmen, will also be launched about the same time. 


Borer Exriosions.—Mr. Ferrand’s bill now before Parliament, 
proposes that where the death of a person resulting from a boiler 
explosion is caused by some other person's wrongful act, neglect, or 
default, an action for damages may be brought for the benefit of the 
wife, husband, parent, or child of the deceased, not only by the exe- 
cutor or administrator of the deceased, but by the guardian or 
chairman of the board of guardians for the district in which the 
acecident occurred, or in which such wife, &c., may become charge. 
able, or by any next of kin of the deceased, or by any person as next 
friend, 

Tue Bonemtan.—The divers at work on the wreck report that 
the remains of the hull of the ship and the rocks close by arecovered 
with a tangled mass of woollen, cotton, and silk goods, resembling 
the piles that were cast ashore in the storm, Even at that depth 
(30ft.) there is considerable motion in the water, especially after a 
storm. Many unbroken bales and boxes are found at quite a 
distance from the ship. A schooner, which cast anchor near by, 
found, in weighing the anchor, that it was encased in an immense 
mass of tangled goods, which it was difficult to remove from the 
flukes. The wind storm of last week broke up much that remained 
of the stranded hull.—VPortland Telegraph. 


Roya AgricutturaL Socrery.—The Council have decided to hold 
the meeting in 1865 at Plymouth, Thirty votes were recorded 
in favour of Exeter, and fifteen for Plymouth. The Plymouth 
deputation to the council were introduced by Earl St. Germans, and 
the Exeter deputation by the Earl of Devon. Sir Massey Lopes 
placed before the Society the general claims of Devon and Cornwall, 
and submitted that Plymouth would mueh better accommodate both 
counties than Exeter. Mr, Cockshott, the traffic superintendent of 
the South Devon and Cornwall lines, gave the details of the pro- 
posed working of the traffic. After both deputations had been heard, 
they were requested to retire, and in the course of a quarter of an 
hour the decision was given in favour of Plymouth. 


ArTKSIAN WELLS IN F'RANCE.—The works for an Artesian well 
on the Butte aux Cailles, an eminence in the 13th arrondissement 
(Boulevard del’ Hopital), have now been in progress since April, 1863, 
and the tirst subterranean sheet of water having been reached, a 
strong iron cylinder, weighing 6,000 kilogrammes, has been let down 
to support the earth. In order not to deprive the Artesian wells of 
Grenelle and Passy of their supply, the bore is to be continued 
beyond the tirst sheet, so as to obtain a supply from a lower one, 
different from that which the Parisians have already drawn so un- 
Phe diameter of the tirst section, just completed, is two 
reaches the cretaceous bed, and will be lined with 
masonry. ‘The second section will be much narrower, and will be 
continued to a depth of about 800 metres. Water was found in the 
lirst instance at a depth of only 32 metres, through alluvial, plaster, 
and limestone formations; but it was soon found by trial that to 
reach the clay stratum, the bore must be continued 4 metres 29 
centimetres further. This work was, however, i vpeied by the inflax 
of water from all sides, to obviate whic) « powe* ump of 6-horse 
steam power was employed; but this having only lowered the level 
of the water by half a metre, the engineers, Belgrand and 
Conche, had to sink a subsidiary well at 44 metres from the principal 
one, and establish an additional pump there. At the same time a 
tunnel, 300 metres in length, was constructed to carry off the water. 
This tunnel, which has been pierced through certain old quarries, is 
of itself a remarkable piece of engineering. These accessury works 
being completed, the two pumps, being set in motion by two steam 
engines of 6-horse power each, were found to yield 1,300,000 litres 
of water per twenty-four hours; and yet, after a twelve days’ 
labour, the ievel of the water had only fallen one metre; a third 
pump had then to be added, and these worked incessantly, day and 
night, from the 3rd to the 25th of March last. Meanwhile, the 
labourers, sometimes up to their waists in water, succeeded in piere- 
ing through three metres of chlorite limestone, which could only be 
attacked with steel wedges and enormous sledge-hammers. At 
present all difficulties appear to have been ellectually overcome.— 
Galignani. 
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TRIAL or THE CALEDONIA.—The iron-cased screw steam frigate 
Caledonia, thirty-five guns, was taken from the large basin in Sheer- 
ness dockyard on Thursday week for a few miles run, to test the 
working capabilities of the machinery previous to her official trial 
at the measured mile. On Friday the first official trial of the 
engines took place off Maplin Sands. The Caledonia is a timber- 
framed vessel, built at Woolwich Dockyard, and, like her sister ships 
Prince Consort, Ocean, and Royal Oak, is cased in rolled iron armour- 
plates 4}in. thick, extending from stem to stern and gunwale to five 
feet below water-line, the ship's sides being filled in solid and 
strengthened with iron, to enable them to carry this heavy armour, 
which is secured with through bolts, having large washers and nuts 
on the inside. The upper deck is constructed of iron beams of the 
Butterly type, upon which jin. plates are rivetted, which gives great 
strength to this part of the ship. The whole of the work of the ship 
having been berformed by the artizans employed in a Government 
dockyard, the vessel may be favourably contrasted with others supplied 
by private contractors. She is rigged, having her three lower masisand 
bowsprits of iron, and her topmasts, yard:, &c., being of wood. The 
standing rigging is of galvanised iron wire rope. The machinery 
is supplied by the firm of Messrs. Maudslay, Son, and Field, of 
London, and consists of a pair of horizontal double piston rod 
engines, which work the screw shaft direct. Each engine has the 
whole of its starting and regulating levers grouped together within 
convenient reach of the engineers. ‘The massive shaft which passes 
through the stem tube carries the propeller fixed upon it, thus doing 
away with the well and hoisting apparatus, which spoil so many 
of our noble ships and cramp their steering apparatus. The pro- 
peller, which has four blades, variable in pitch from 20ft. to 25ft., 
and is 20in. long on line of keel, with a diameter of 21ft., was, 
the Zimes correspondent informs his readers, invented by the 
Admiralty, and has been found very successful i decreasing 
the vibration both in the Achilles as well as in this vessel. 
The screw can be disconnected from the engines, when the 
ship is under sail, by withdrawing the coupling bolts and allowing 
the after length of shaft and propeller to turn round, ‘The vessel is 
fitted with two auxiliary engines for feeding the boilers; there are 
also two others fur extinguishing fire and pumping out ship. Two 
steam crabs are also fixed on deck for the purpose of raising ashes 
and for general purposes. During the trial the Caledonia had a 
draught of water torward 22ft. 4in., and aft 23ft. liin. She had on 
board 245 tons of coal, 200 tons of cables, stores, &c., and about 100 
tons of water, crew, &c. Her guns and ordnance stores have not 
yet been put on board. Six runs were made at full 
boiler power on the measured mile with the following re- 
sults :—First ran—time, 5min. 24secs., speed, 11111 knots ; 
revolutions of engines, 58; pressure of steam, 20; vacuum, 
26. Second run—time, 3min. 58sec. ; speed, 15°126 knots; revolu- 
tions of engines, 57; pressure of steam 1; vacuum, 26. Third ran 
—time, 5min. 8lsec. ; speed, 10°876 ku 1s; revolutions of engines, 58 ; 
pressure of steam, 19; vacuum, 26. Fourth ran—time, 3min. 57sec. ; 
speed, 15°190 knots; revolutious of engines, 57; pressure of steam, 19; 
vacuum, 26. Fifth run—time, dmin. 40sec. ; speed, 10588 knots; 
revolutions of engines, 56; pressure of steam, 165; vacuum, 25%. 
Sixth run—time, 4min. Ssec.; speed, 14516 knots; revolutions of 
engines, 56; pressure of steam, 16.5; vacuum, 25°5, giving as a first 
means 13°118, 13-001, 13°038, 12°889, and 12°552 knots; and ‘the 
second means, 13-059, 13°017, 12-961, and 12°720 knots, the true 
mean being 12-939 knots per hour. 
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Tre illustration represents an 8-horse traction engine, made by 
Messrs. Brown and May, of Devizes, Wilts. It is only recently that 
engines of this kind hve been introduced in the West, but a consi- 
derable number have already been made at Devizes, and one of large 
power, and nearly twelve tons weight, has just been completed there 
for India. In their engines Messrs. Brown and May have adopted 
the best features of what may now be called traction engine practice, 
while the workmanship is of an excellent description. There is but 
a single c} linder, as it has been long known that the single crank is 
under perfect control, while, for the weight and cost, far more work 
is done in one cylinder than in two, even of the same collective 
area. The cylinder is steam-jacketted for its whole length, 
and the passage for the escape of the exhaust steam is only 
a few inches in length before reaching the centre of the 
chimney. The engine is placed upon strong but easy springs, which 
give great steadiness on the road. The gearing is unusually strong, 
one speed being brought down to nearly 22 to 1 while, another for 
faster work is nearly 11 to 1. In the slower gear the usual speed 
(which is practically the same on ascending or descending ground) 
is about 24 miles an hour, the crank shaft making 240 revolutions 
per minute. ‘Ihe steering gear is of an approved kind, giving perfect 
control. The pitch chains have steel pins with an oil hole to each, 
and by a slight shoulder on each pin, the links are prevented from 
chafing against each other. he brasses of the intermediate 
shaft are so arranged that both chains may, when slack, 
be readily tightened at one operation. Our illustration shows only 
the pitch line of the chain and gear on the side of the engine out of 
view. Either driving wheel may be unlocked in turning curves, 
and the engine will move round a circle of 45ft. radius. There is a 
strong brake and a governor. 

One of these engines with a 10in. cylinder and 14in. stroke, and 
vans 11 tons7 cwt., of which eight tons were on the driving 
wheels, has ¢rawn upwards of 21 tons of additional load up a long 
incline of 1 in 16. The steam was ordinarily maintained at 80 Ib., 
and the speed of piston was 560ft. per minute. This work was done 
with plain wheels, bux with spikes or paddles a much greater load 
could be drawn ; as the boiler is proved to 130 Ib., and abundance 
of steam can be raised. ‘The engine moves up heavy clay roads 
inclined 1 in 6, and with 801b. of steam, and paddles on the wheels 
can then draw a thrashing machine. 





GREENER’S BREECH-LOADING FIRE-ARMS, 


Tuisinvention, by W. W. Greener, of Birmingham, relates to 
breech-loading fire-arms, in which the breech ends of the barrels are 
opened and closed by the barrels turning in a vertical plane upon a 
joint on the body of the break-off, the open ends of the barrels fitting 
tightly azainst the face of the break-off during discharge, and being 
raised = the face of the break-off for the purpose of being 
charged. 

The invention consists, firstly, of improvements in locking down 
the barrels during discharge, and in raising the hammers to half- 
cock on the unlocking of the barrels for charging. The invention 
consists, secondly, of improvements in withdrawing or tially 
withdrawing the case of the cartridge from the breech cal af the 
barrel after discharge. 

The improvements in locking down the barrels during discharge, 
and in raising the hammers to half-cock on unlocking the barrels 
for charging, are as follow : —In theupper part of the break-off is 
a horizontal hole or recess in which a bolt slides, and in the rib be- 
tween the barrels is a hole, which, when the barrels are shut down, 
coincides with the hole in the break-off. When the bolt in the break- 
off is shot into the hole in the rib the barrels are securely locked 
down. The said bolt is in two parts, the posterior part being 
connected to the anterior part of a joint, so that while the anterior 
part is capable of only a sliding motion the free end of the posterior 
part is capable also of motion vertically. A vertical lever jointed to 
the under side of the body of the gun is connected by a joint to the 
posterior part of the bolt; or the bolt may be in one piece and the 
lever made to engage in a slot in the bolt. The lower end of the 
lever is curved so as to form the trigger guard, and is prolonged so 
as to extend several inches beyond the triggers. The prolonged 
part lies flat, or nearly flat, on the under side of the stock when the 
gun is ready for firing. Or the lower end of the lever may follow 
the figure of and lie upon the trigger guard, instead of being made 
into the trigger guard. The locking of the barrels is effected by 
shutting down the barrels and pressing the lever upon the trigger 
guard, or when the lever is made into the trigger guard by pressing 
it up against the stock. In order to unlock the barrels the lever is 
depressed, when the bolt is withdrawn from the recess in the rib of 
the barrels, aud the barrels can be raised. The anterior part of the 
bolt carries a cross piece, which engages under the hammers, and, 
when the bolt is withdrawn into the break off, the cross pieces raise 
the hammer to half-cock, in which position they are out of the way of 
the breech ends of the barrels when they are raised for charging. Or, 
instead of the cross piece, arms or levers may be fixed on the ends 
of the shaft on which the lever works, and the hammers raized by 
the action of the arms or levers. In order to more effectually close 
the breech ends of the barrels during discharge, a projecting curved 





flange is made on either side of the break-off, which flanges clip 
the ends of the barrels when they are shut down. 

The improvements in withdrawing the cases of the cartridges 
from the breech ends of the barrels are as follow : — A lever turning 
on a joint underneath the barrels, and midway between them, has its 
upper part formed of the curvature of the barrels, the upper part 
falling into and forming part of the ends of the barrels. The 
annular depression, into which the metallic part of the cartridge 
fits, is in part formed in the upper part of the lever; or the top of 
the lever may engage in a sliding piece on the tops of the 
barrels. When the barrels are raised, and the lower part of the lever 
is pressed towards the muzzle end of the gun, the upper part is 
moved in the opposite direction, and the cartridge, the metal part of 
which rested against it or the sliding piece, is partly withdrawn from 
the barrel. The lever, which thus withdraws the cartridge, is made 
self-acting in the following manner:—The lower end of the lever 
enters a hole in the body of the break-off when the barrels are 
shut down, and a cross piece jointed to the bottom of the lever 
striking against the edge of the hole is raised into a nearly vertical 

ition. When, however, the barrels are raised, and the lever lifted 
rom the hole in the body of the break-off, the cross piece resumes its 
horizontal position, and its end, bearing against the side of the hole 
from which the lever is rising, gives to the lever the motion neces- 
sary to withdraw the cartridge case. 

Fig. 1 represents in side elevation a portion of a double-barrelled 
breech-loading gun containing the improvements, and Fig. 2 repre- 
sents the same, partly in longitudinal vertical section. The im- 
provements in locking down the barrels during discharge, and in 
raising the hammers to half-cock on unlocking the barrels for 
charging, are as follow :— 





a, a, are the barrels, the breech ends of which risein a vertical plane 
in the ordinary way, and when shut down the open breech ends fit 
tightly against the face of the break-off b Jn the upper part of 
the break-off 6 is a horizontal hole or recess f, in which the bolt c 
slides, and in the rib d, between the barrels, is a hole or recess e, 
which, when the barrels are shut down, coincides with the hole 
or recess fin the break-off 6. When the boltc in the break-off 6 
is shot into the hole or recess e,in the rib d, as represented in 
Fig. 2, the barrels a are securely locked down ; the bolt ¢ is shown 
separately in Fig. 3. The motion of the bolt c is effected by the 
vertical lever g turning upon the shaft A, which shaft passes through 
the body of the gun from side to side; the sbaft A is shown 
separately in plan in Fig. 4. The lever y is fixed upon the 
square part of the shaft 4, so that the lever and shaft move to- 
gether. The bolt ¢ has in it a slot (see Fig. 3), in which slot the 
top of the lever g enters, and works freely, the motion of the | 
lever g and shaft k causing the bolt ¢ to move in the direction of the 
hole or recess in which it works, the bolt having only a rectilinear 
motion. ‘The lower end of the lever g may either constitute the 
trigger guard i, or be made to fit and lie upon the trigger guard, as 
shown at &, Figs. 1 and 2. 

In order to charge the barrels a, the lever & is depressed into the 
position indicated in dotted lines in Fig. 2, when the bolt ¢ is with- 
drawn from the recess e, and the barrels a may be lifted for charging. 
When the barrels are charged and shut down, the lever & is 
brought into the position represented in Figs. 1 and 2, when 
the bolt ¢ is shot into the recess e; the barréls a are thus 
locked down, and the gun is ready for firing. The lever & 





may be made to engage with the trigger guard i by a 
spring catch fastening, but the said fastening is not necessary, | 


barrels a, the arms or levers / press against and lift the hammers m 
thereby removing them from out the range of motion of the barrels 
a, and also bringing them tohalf-cock. The hammers m cannot fall 
until the tarrels a have been locked down by the bolt c, the 
motion of the shaft h, in locking down the barrels a, bringing the 
levers / into the position represented in Fig. 1, and the hammers 
m can fall after they have been raised to full cock, and liberated 
by pressure upon the triggers. Both the shooting and 
wihiowwing of the bolt ¢ are effected by directly acting upon the 
lever g through the end & of the lever, there being no spring to give 
motion to the lever g. Fig. 8 represents, in horizontal section, the 
curved flanges on either side the break-off, fitting into grooves in the 
ends of the barrels, to prevent the forward motion of the said 
barrels on discharge. 

The improvements in withdrawing the cartridge cases from the 
barrels are represented in Figs. 2, 5,6, and 7. In Fig. 2 the cart- 
ridge case extractor is represented in vertical section ; in Fig. 5, in 
end elevation; in Fig. 6, in side elevation, and in Fig. 7 in plan; 
the Figs. 5, 6, and 7 also showing the ends of tho barrels in 
which the the cartridge case extractor works. is a T-shaped 
piece of metal, the form of which will be readily understood by 
an examination of Fig. 7, sliding upon the tops of the barrels 
a, inthe manner represented in Fig. 5, and engaging under the 
ribd; p is a lever turning upon an axis qg in the lump r on the 
underside of the barrels, The upper part of the lever p engages ina 
slot in the piece n, and by the turning of the lever p upon its 
centre q, the piece x is made to slide backwards or forwards. A 
hole s is made in the body of the break-off, into which, when the 
barrels are shut down, the lump 7 and lower end of the lever p 
enter. A crosspiece ¢ is jointed to the lower end of the lever p, 
the normal position of the cross piece ¢ being that represented 
in Fig. 2. The longer end of the piece ¢ can rise from a hori-- 
zontal into a nearly vertical position, but cannot move downwards 
to make a greater angle with the lever p than that reprosented. 
When the barrels are raised after discharge, the end of the cross 
piece ¢ strikes against the inclined side s? of the recess s, and the 
lever p and piece n are thereby forced into the position represented 
in Fig. 6, and indicated in dotted lines in Fig. 7, and the cartridge 
cases partly extracted from the barrels a by the cross piece n 
acting against the pins of the cartridges. When the barrels a are 
being shut down, the cross piece ¢ strikes against the top of the re- 
cess s, and assumes a nearly vertical position, but when the barrels 
are fully shut down, the cross piece ¢ falls into the position repre- 
sented in Fig. 2. The return motion of the lever p is effected by the 
spring u. 





Fortirications.—An account is presented to Parliament every 
year, made up to the 31st of March, showing the expenditure upon 
fortifications since the report made in 1860 by the Royal Commis- 
sion on the defences of the kingdom. The account presented a year 
ago showed that the expenditure had then reached £2,041,450; it 
has now risen to £2,856,610, leaving less than £350,000 to be issued 
of the £3,200,000 authorised by the Acts of 1860 and 1862, but a 
further sum of 650,000 was authorised by an Act of last session. 
The sum of £883,347 has gone for land, £1,859,037 for works, and 
the rest for incidental expenses, Of the money expended there has 
been laid out at Portsmouth £1,059,144, at Plymouth £623,185, at 
Dover £231,336, at the Medway and Sheerness £192,109, at Port- 
land £186,181, at Pembroke £175,563, at Chatham £127,150, at 
Gravesend £85,955, at Cork £35,705. Surveys and legal charges 
have absorbed £55,000 ; civil staff, travelling, &c., £73,198; experi— 
ments and clearance works, £9,082, The funds have been raised 
by terminable annuities, expiring in 1885, paying 33 per cent., and 
such annuities have been created to the amount of £193,129. 


Tue Aston Vate CoLiizry AND ironworks.—It is proposed to 
transfer these works, which are situated about a mile from Bristol, 
to a limited liability company, with a capital of £250,000, in 6,000 
shares of £25 each. A public meeting, to consider the advisability 
of this step, was held in Bristol on Friday last, when very favour- 
able statements were presented as to the present position and future 
prospects of the works, It was mentioned that there was an enor- 
mous amount of mineral wealth in and about Bristol, which merely 
required developing, and that pig iron of the best quality had been 
made at the works for some years past. At present the pigs have 
to be sent into Staffordshire or South Wales to be manufactured 
into finished iron, and it is to save this expense that further capital 
is required for the erection of roliing mills, &e. Mr. 8. H. Biack- 
well confirmed the statements of the promoters as to the extent and 
quality of the iron ore in the neighbourhood of Bri-tol, several spe- 
cimens of which were exuibited in the room, and Messrs. Pilditch 
(of the Seend Ironworks), H. Cussham, W. Patterson {iron ship- 
builder), J. Wethered, and others, bore testimony to the ex- 
cellence of the iron manufactured from the Bristol ore. Indeed, 
Mr. Cossham said he knew no district in England where there 
was such an opening for the manufacture of iron as at Bristol. 


On either end of the shaft A is an arm or lever é, the ends of | A resolution in favour of the formation of the company was unani- 
the said arms or levers / being against the front under side of the | mously adopted, and an influential board of directors has been 
hammers m respectively ; on depressing the lever &, to release the ' appointed. 
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TO CORRESPONDENTS. 
SpeciaL Epition of THE ENGINEER is 
for FoBEIGN CIRCULATION. his: . 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single e. 
*," Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. ¢ 

J. C.— Use straps and pulleys by all means. 

W. M. H.—Your ideas are no doubt correct. 

J. W.—We know nothing of M. Poissant, nor of Mr. Davison. 

RowLanv.— We are not aware of anything like what you propose. 

Loco. — The electricity is generated by friction in the escape of the steam. 

K. E. (Liverpool).—Mr. Parker's specification is numbered 2,620, and will be 
published in about three weeks. f et 

J. M.— We are not aware that the validity of Porter's patent for governors has 
been called in question in the courts. 5 

J. H. (Eastbourne).—The advantage ought to be that of simplicity, but we 
Sear your engine would not be a simple one. 

J. F. R.—You would hare much more pressure in one direction than in the 
other. The plan could be made to work no doubt, 

Books.— We have no less than seven applications asking which are the best 
books on certain specified subjects, Our correspondents must address them- 
selves to the scientific booksellers, 

Y. Z.— We do not think that the arm on which you support your valve would 
retain its position so exactly as to free the valve rom pressure while preserv- 
ing its working face steam tight. 

G. W.— We have advocated smooth-bored guns with rifled shot, not merely 
Sor the “last fortnight,” but for the last two years, Your provisional 
protection will probably prove of no value to you. 


NorIce. —A 
published 





MEETING NEXT WEEK. 
Royal Unitgsp Service IxstitruTion.—Monday, May 16, at 8.8) p.m., 
@ Progress of Ordnance Abroad,” subject cuntinued : “‘ American Heavy 
Guns,” by Commander R. A. E. Scott, R.N. 





Tur ENGInesr can be had, by order, from any newsagent wn town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance): — 

Half-yearly (including double number) 15s. 9d. 

Yearly (including two double numbers) £1 11s.6d. 

HA credit be taken, an extra charge of two shillings and sixpence per annum 
wi made, 

THE ENGINEER is registered for transmission abroad. 


Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill. All 
single cs the country must be accompanied by stamps in 
payment. 

Letters relating tothe advertisementsand publishing department of this paper 
are to be to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of Tuk ENGineER, 163, 
Strand, London, W.C. 
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FUEL. 

PeTroLevM has now attained so important a position as 
an article of commerce, and its inflammability and heating 
power are so well known, that it is quite natural that it 
should have been proposed as a substitute for coal on board 
steamships and in railway engines. In the districts where 
earth oil is found it is taken from the ground (or, rather, 
from wells sunk below the surface) in the same manner as 
if it were water. The sources of supply are not, perhaps, 
inexhaustible, but in Pennsylvania, Canada, and Burmah 
they are immeasurable. Yet petroleum is now quoted at £20 
a ton in Live 1, and the crude article sells for nearly half 
this price in New York. This price is in a considerable 
degree accounted for by the fact that only a comparativel 
small number of oil wells have yet been opened, althoug 
the cost of 4 petroleum to market forms, in itself, a 
large portion of its final cost. It is most likely that the 
supply will become more abundant, and that, notwithstand- 
ing the bulky nature of the article, its transport may yet 
be effected at a greatly diminished cost. But even at one- 
half its present price it would be out of the question to 
think of employing petroleum on a commercial scale as fuel. 
Its heating value, ton for ton, is about twice that of coal. 
This proportion is said to have been approximately ascer- 
tained by trials in America, and it is, furthermore, about 
what might have been calculated from the known chemical 
constitution of earth oil. Equal weights of different 
kinds of fuel have a heating power exactly corre- 
sponding to the weight of oxygen with which they 
respectively combine. Coke is nearly pure carbon, and it 
combines with less than three times, or, more exactly, two 
and two-thirds times, its weight of oxygen, the product of 
its perfect combustion being carbonic acid. ‘Thus a ton of 
coke should form three and two-thirds tons of carbonic acid, 
and the quantity of the last-named gas may be taken as re- 
presenting the ultimate calorific efficiency of the fuel. 
Now pure hydrogen is the most powerful heating agent 
known. A ton of it—to keep up the standard of com- 
parison already employed—combines with eight tons of 
oxygen, forming nine tons of aqueous vapour, and this, 
in a —— of heating value, may be treated 
as so much carbonic acid. Pure hydrogen, therefore, 
has exactly three times the heating power of coke or pure 
carbon. Petroleum is a hydrocarbon; its composition 
being such that its heating power is nearly a mean between 
that of carbon and hydrogen respectively. If coal be 
burnt with the same evaporation of water per pound as 
with coke, then a pound or a ton of petroleum can only 
evaporate twice as much water as may be converted into 
steam by a pound of coal, The result is, therefore, that to 
burn petroleum at £20 per ton would be as extravagant as 
coal at £10 per ton, and if the former were sold as low even 
as £5, it would be as dear as coal at 50s. The earth oil 
has an advantage in occupying less space as compared with 
an equal weight of coal in its ordinary loose state. Yet 
the difference can hardly be very great, while in some 
cases, with coal in large lumps, its weight is greater 
in proportion to its bulk, or, in other words, its specific 
gravity is greater than that of petroleum. The cost of 
coal, on distant naval stations, is greatly enhanced by the 
freight, and indeed this forms nearly the whole of the 
difference between coal at from 8s. to 15s. a ton on our own 
coasts, and £2 10s. to £3 10s. in the East. In this respect 
petroleum should a considerable advantage, as the 
transport of one ton to a distant station would cost but half 





as much as that of a quantity of coal of equal heating 
jue.” 


We. are, however, a long way from the ion of 


| mechanical means whereby the safe and efficient combus- 


tion of petroleam may be effected. We have first to make” 
sure of its proper storage on board ship, and then to con- 
trive jts graduated admission to the fire place. It should 
be admitted, probably, in trickling streams, as from the 
rose of a watering pot, and be thus spread and burnt over 
a surface of incandescent coke or firebrick. This, we 
believe, ‘has been found to be the best mode of burning 
petroleum thus far. Until, however, the market faced is 
greatly reduced, or until there is some strong probability 
of an early and considerable reduction, any attempts to 
burn earth oil for heating purposes must be premature. — 

As for » we cannot place great faith in its extensive 
introduction as a fuel. The vast quantity of water which 
it contains in its ordinary state tly increases the cost of 
bringing it to bank. The machinery, and great amount of 
power i required to bring it into a useful form, imply, 
also, a serious increment of cost. Of the advantages of 
peat when ready for burning there can be no doubt; its 
freedom from sulphur makes it a valuable article of fuel 
for many purposes, but the great consideration of cost will 
always, it would seem, arise to prevent its competing to any 
considerable extent with coal. 

There is another direction in which efforts for promoting 
economy in combustion might well be turned. It is that 
of burning coal in the gaseous rather than in the solid state. 
Not merely the hydrocarbons may be expelled from coal, 
but by a graduated admission of air the solid carbon may 
be converted into carbonic oxide, to be conveyed to the fire- 

lace where heat is required. In Mr. Siemens’ gas furuaces 
breeze, or other inferior coal, is wholly gasified in separate 
and nearly close vessels called “ producers,” and from these 
the hydrocarbons and carbonic oxide are led to the heating 
furnaces, where they are met and inflamed by air pre- 
viously heated in fire-brick “regenerators,” to perhaps 
3,000 deg. ‘The admission of both the gas and the air is 
under perfect control by means of dampers, and the result 
is a flame which may be constantly maintained at any 
desired point, and without the slightest production of 
smoke. Not only are these most desirable results attained, 
but the stoker has only to shovel or shoot the fuel down a 
channel where the heat is not great, and where no clearing 
of fire-bars is required, and where, also, the admission of a 
little eold air is attended with no harm. This system of 
gas furnaces is at work in the establishment of the Patent 
Enamel Company, at Birmingham, and the results are such 
as to leave no room for doubt that the same system might 
be applied with great advantage to a vast number of pur- 
poses where high and uniform heats are necessary. As for 
smoke, which is wholly avoided by the gas furnace, the 
suppression of such a nuisance would alone be worth the 
cost of a complete change in our heating arrangements. In 
the factories where fuel is now burnt in the gaseous state, 
and with the employment of regenerators, the saving of fuel 
—and this saving is a very considerable one—has proved of 
even less importance than the advantage obtained in equal 
and clear heats, and in freedom from smoke. The gas may 
be burnt with or without excess of air, so that, if neces- 
sary, a heat may be taken on a pile of iron or an ingot of 
steel without the presence of free oxygen, and, therefore, 
without any danger of burning the metal. ‘This advantage 
is of immense consequence in the working of large masses. 
With plates or ingots once cleaned, or with the application 
of borax to form a fluid cinder, any weight of iron might 
be allowed to remain in the furnace and to become heated 
gradually through without any danger of burning. On 
the removal of the fuel the joints would be found free from 
scale, and the whole could be welded up at once with the 
certainty of soundness at all parts. There is not an inven- 
tion which, at the same stage of working, promises more 
important results. In many cases, too, the gaseous fuel 
would be of great advantage, by reason of the facility with 
which it may be purified from sulphur by passing it through 
lime. It would thus be quite possible, with a fuel which 
would be otherwise almost worthless, to obtain a heat 
adapted to the most important purposes of metallurgy. 


THE PATENT OFFICE, 


Mr. DILLwyn has moved for and obtained a committee 
to examine and report upon the condition of the Patent 
Office and Patent Museum, and the Lord Chancellor 
has —— two legal gentlemen to investigate the 
official conduct of Mr. Edmunds, the Clerk to the Commis- 
sioners of Patents, and who, declining to resign his position, 
after repeated charges of obstructiveness, has demanded a 
formal inquiry into his case. Neither inquiry will have 
come too soon. Fora long time the Patent Office library 
and reading room has been overcrowded, and the assistants 
overworked. The library, as is well known, is unique, and 
the most valuable of its kind in existence. To inventors, 
and those having property in patents, it is especially 
valuable. It is well known that patents are granted upon 
almost all applications made for that purpose, and that they 
are entirely at the risk of the patentees, who must find for 
themselves whether their supposed invention be new or 
old. With an immense and constantly increasing surplus, 
it was but reasonable that the Patent Office should at least 
open to inventors the records of past discovery, and this has 
been done by the admirable system of printed specifica- 
tions, sold at cost price. With these and the rest of the 
great collection of books in the library, the inventor 
requires but little more than patience to ascertain his real 
position. Bat even here he requires some assistance, and 
this, so far as a small staff of attendants at the office can 
render it, has never been wanting. Whoever would make 
a thorough search in the Patent Office, or, in other 
words, such a search as shall assure him that his invention 
is new, must go through an incredible number of specifica- 
tions. There are upwards of 40,000 in the Patent Office, 
to say nothing of the French, Belgian, and American 
patents, and the innumerable records of discovery in the un- 
official department of the library. But for a small lib 
of indexes the task of search would be a most formidable 
one, and yet even the indexes by no means always reflect 


‘also a transfer fee from 





the character of the specifications to which refer. The 
earlier indexes were prepared when it was t suffi- 
cient to enter — ion by its title. One would, of 
course, expect to find Winsor’s t under the head of 
“ Gas,” or “ Gas Lighting ;” 7 it only appears in a column 
devoted to “Furnaces for Heating.” Adamson’s turbine 
of 1815, the first turbine with guide vanes and buckets 
on record, appears nowhere in the list of inventions 
relating to water power. There is, too, a great 
deal of difficulty in identifying many weil known 
inventions which have been oben out in the names 
of patent attorneys, who thus have their names ed, 
and their business neatly advertised, while drawing 
eir clients. This practice has 
rown out of the former difficulty, or rather delay, 
in transmitting papers for signature, but the delay is in- 
considerable now with such abundant means of rapid 
communication to all parts of the globe. No one would 
now expect to find the expired patent of the Bourdon 
gauge in the name of Cowper, or that of the Harrison 

iler in the name of Johnson, or that of Du Tremblay’s 
ether engine in the name of Newton. It is in such matters 
that searchers at the Patent Office need help, and it is in 
the interest of the public, who may be oppressed by un- 
sound patents, that this help should be freely and effectivel 
given. There are.cases, however, in which a thoroug: 
search is necessary, and we have ourselves examined every 
specification in the Patent Office, besides the claims 
of nearly all the American and a large number of 
the French patents. In such a search, hundreds, 
and sometimes thousands of specifications are opened 
by one reader in a single day. Were there not read 
means for an exhaustive examination of this kind, 
many an unsound patent would issue, and the costs in patent 
litigation would be often greatly increased. It is the ex- 
ception rather than the rule that professional men have 
occasion to consult only one or two 5 ay reaper and it is 
more commonly fifty or a hundred. We have gone through 
a thousand ina day. Yet only this week, and after a 
recent dismissal “of some of the attendants whose services 
were tly missed in the library, Mr. Edmunds has issued 
an order requiring every reader there to fill up a blank 
form, with his name, date of visit, and title and number of 
the work to be searched, the work to be looked out and 
brought to him by a librarian, and to be again taken away 
ard replaced before another volume is brought. Now, to 
say nothing of the extent to which this useless system 
overtaxes the assistants, it amounts to the virtual exclusion 
of professional men from the advantages which the library 
is intended to afford. It is simply impossible to make an 
extensive search, much less a po then. search under the 
new system. Those thoroughly up in the analysis of 
specifications, those who, at a glance at the heads and with 
a rapid survey of the drawings, are almost intuitively 
familiar with the whole invention, can almost always go 
through specifications faster than an attendant can bring 
them and take them away. We are not referring to cases 
requiring close study and critical construction, but to those 
more usual cases where one invention is to be identified in 
a broad light from ail others. 


The rule to which we have referred has, indeed, been 
already found impossible of execution, yet it never- 
theless remains in force. It had never been complained 
that any of the visitors to the l:brary had injured or carried 
away the books, and it is little short of ridiculous to pretend 
that the numbers and names of the several hundreds of 
specifications referred to each day require to be recorded 
for a statistical or indeed any purpose whatever. It may 
be true enough that a like memorandum is required of 
every visitor to other public libraries, as for example, the 
library of the British Museum. But there is every 
difference between the Patent Library and that of the 
British Museum, The former is of the greatest service to 
professional men, every hour of whose time is counted at 
from one to two guineas, and who often come with reference 
to patent cases involving heavy interests. ‘The former, too, 
is chiefly a library of thin brochures instead of weighty 
tomes, and in the case of the Patent Library the visitor is 
seldom acquainted with the particular specifications to which 
he should refer. In the case of the specifications, too, they are 
of an average value of but 6d. or 8d., and if one be occasionally 
lost or taken away (if, indeed, such a thing has ever hap- 
pened) there is a great stock in the store rooms, frqm which 
a duplicate can be taken at a moment’s notice. There are, 
it is true, many thousands of volumes of bound books, 
many of which are priceless, but these have always been 
brought forth by the librarians on the request or written 
minute of the visitor. 

It is well known that serious di ments have for 
long time existed between the Clerk to the Patent Commis- 
missioners and the Superintendent of the Patent Library 
and Museum. Mr. Woodcroft, indeed, long since refused to 
hold any communication with Mr. Edmunds, and now that 
the official conduct of the latter is in course of investigation, 
it appears to have been a gratuitous piece of interference 
upon his part in issuing the order of which so many have 
already had occasion to complain. 

Beyond this subject, the wider one of the site and 
management of the Patent Office itself, deserves, and will 
doubtless receive the attention of the committee just 
appointed. The reasons which originally led to the forma- 
tion of a Patent Library and Museum operate with 
force now, and it is but reasonable that a public estah- 
lishment of such great, although not always conspicuous, 
importance, should be maintained in ce with the 
increasing wants of the large body for whom it is more 
especially intended, The present premises in Southampton- 
buildings are notoriously insufficient, but while a hotel 
company, or the proprietors of a music-hall, or an obscene 
museum have no difficulty in finding sites, even in the 
Strand, Government, it a are unable to procure one. 
We — guns as — bury” the Fane's ice as take 
it to South Kensington, although with the ing on 
in Westminster we think it might be catatdiahed there 
with advantage. ‘lhe patent agents would, doubtless, 


have to follow, but their migration would be no 
matter. As for the law courts, they have no direct Seal- 
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ing with the Patent Office, and as patent cases ‘are often 
tried at Guildhall, at Westminster, at Kingston, and at 
Croydon, halfa mile or so in the distance from the office to 
the courts or a judges’ chambers could make no great 
difference. The site once fixed ae for what 
we have yet to propose even this decision is not neces- 
sary), the indexes and more especially the abridg- 
ments of the specifications should be proceeded with 
without further loss of time. There is no danger 
of any attempt now at the abolition of the patent 
laws. Such arguments, if we may call them such, as we 
have had from the Zimes and from Sir William Armstrong, 
Mr. Macfie, Mr. Hawes, and Mr. Winkworth, may well be 
forgotten, as much for their authors’ sakes as for their own 
want of truth, logic, and knowledge of what invention 
really is, A nation so practical as ours will never cease to 
encourage invention, and the national department devoted 
to patents is likely to become of far greater importance than 
it has ever yet attained. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 











THE BALLISTIC PENDULUM, 

Sir,—Permit me to offer you the following remarks on the 

Jallistic Pendulum, referred to by your correspondent 8. H. M. 

There is only one case in which the whole of the energy of the 
projectile is employed in raising the weight of the pendulum ; and 
that is when the projectile and penduluin are of equal mass, and 
both are perfectly elastic. In every other case a fraction only of the 
energy of the projectile is so employed; and in experiments on 
gunuery, that fraction is extremely small, being expressed by the 
ratio of the weight of the projectile to the sum of the weights of 
the projectile and pendulum. Suppose, for example, that the 
pendulum weighs 100 lb., and that a bullet weighing one-thirteenth 
of a pound is fired into it: only one 1301-st part of the energy of 
the bullet will take effect in making the pendulum (with the bullet 
sticking in it) swing up to a higher level; and the remaining 
1300-1301st parts of that energy will be expended in crushing and 
displacing the particles of the pendulum. 

It is not necessary, however, to take energy or work into con- 
sideration in computing the velocity of the bullet, which can be 
more simply determined by means of the principle of the cereserva- 
tion of momentum. Measure the chord of the are through which 
the centre of the pendulum bob swings back: multiply that chord 
in feet by the square root of the proportion in which 32:-2{t. is 
greater than the length of the pendulum: the product will be the 
velocity with which the pendulum begins to swing back. Multiply 
that velocity by the sum of the weights of the projectile and 
pendulum, and divide by the weight of the projectile; the quotient 
will be the velocity of the projectile just before striking the 
pendulum. ‘Take, for example, the following data:— 

Weight of pendulum =... ae oes wee ane 

* projectile <6. cee 900. con. eco. sos CORED: 
Length of pendulum =... ose see cee cee ove ove | BUDS t. 
Chord of the arc through which the centre of the 

pendulum swung back a a 


Then 04 x vA ae = 08 = initial velocity of the pendulum ; 
‘Vo 


- 100 Ib. 


0-4ft. 


and 0°8 xX a == 1,000-8ft per second = velocity of the bullet 
just before striking. 
Inthiscase °° ee only of the energy of the bullet is 


10008 ~ 1251 
employed in lifting the weight of the pendulum and bullet: the 


remaining on are expended in penetrating the block of the 


pendulum. The height to which the weight of 100-08 Ib. is lifted 
is less than 1-100tb of a foot, giving less than one foot pound of 
work done in this way; whereas the velocity of the bullet being 
that due to a fall of 15,550ft., its total energy is 0°08 x 15,550 = 1,244 
foot- pounds. kh. 
7th May, 1864, 


THE MOLECULAR STRUCTURE OF METALS. 

Sir,—Can any of your scientific readers throw any light on the 
following :— 

At the Royal Society’s conversazione on Saturday last there were 
some specimens of steel tubes exhibited, which had been drawn 
cold by hydraulic pressure, and on which were traced in distinct 
lines—the same as if the metal had been damascened—a pattern of 
a herring- bone form, from which descended in a diagonal direction 
stripes about an eighth of an inch apart. The patentees of the 
invention for drawing the steel tubes cold (Messrs. Harding and 
Hawksworth) gave it as their opinion, that the appearance on the 
surface of the metal exhibited the molecular arrangement of that 
metal (steel), when subjected to great pressure. Is this so? I 
think the subject now opened up a very interesting and important 
one, which should be further illustrated by a series of experiments, 
tending to show the molecular arrangement of various metals, such 
as copper, tin, and others, when similarly subjected to pressure. 
The discovery—if discovery it be—is in its way as important as 
the knowledge of the principle involved in the polarization of light 
and the cleavage of minerals, tending as they all do to show the 
particular law which governs each product of nature. The steel 
tubes which were exhibited were produced, according to the expla- 
nation of the patentees, in the following manner :—A bollow ingot 
of metal is fixed to the flange attached to the ram of an hydraulic 
press, which is drawn bodily through the die or draw plate and over 
« mandril, the head of which is placed inside the hollow ingot, thus 
sliding between two hard surfaces at the same time. As the ram is 
driven forward by the water, it carries the hollow ingot of metal 
with it, and this, by repeated passes to and fro, takes the tubular 
form. The repeated passages of the metal, provided the dies are in 
order, scarcely, if at all, increase} the temperature of the metal, and 
the tubes can be drawn of any length or fineness. It must be 
remembered that the phenomenon of the pattern I have described is 
produced by cold drawing. Can any of your readers say what are 
the appearances of metals, 1 mean as to their molecular arrange- 
ment, when subjected to great pressure both in their cold as well as 
heated condition ? zg. TF. 2. 

15, Belgrave-street, Argyle-square, W.C., 5th May, 1864. 





PATENT TRIBUNALS. 

Sm,—The subject of patent tribunals has been curiously illus- 
trated by the contrast shown between the two different modes of 
trial adopted in two recent cases; I allude to the sewing machine 
case, tried by the Lord Chancellor, and the parafine oil case, tried 
before Vice-Chancellor Stuart. 

The salient point of difference between the two modes of trial 
consisted in the fact that, whereas in the former case the preliminary 
question of the legal sufficiency of the specification was tried and 
settled at the outset of the proceedings; in the latter case the trial 
proceeded in the usual way of hearing arguments and receiving evi- 
dence on the whole matter before deciding anything. 

In the sewing machine case the argument and evidence were con- 
fined to the question of the legal sufficiency of the specification, and 
onty one scientific witness was examined in opposition to the 
document, although abundance of such evidence would have been 
tendered if the Court had given any encouragement to such a course. 





But in the parafine oil case chemical celebrities had a golden oppor- 
tunity of airing their knowledge and displaying the extent of their 
research in German and French chemistry. The scientific witnesses 
on both sides were examined on all the pointsraised in the cause, and 
the arguments of the counsel on both sides ranged over the same 
extended field of —— 

Now, if the nature of the invention disclosed by the specification 


be (as I contend it is) the first point to be determined in every patent 
case, it will follow that the sewing machine case, being on this 


footing, proceeded on the right basis. But, then, by the same mode 
of reasoning, the trial of the parafine oil case will be found to have 
proceeded on a wrong basis. There was, in the latier case, a mixing 
up of primary and secondary points that tended to prolong and per- 
pe the proceedings. And this is the crying evil of the day in 
tent matters. So that it appears to me to be most important to 
eep public attention alive to the fact both of the evil itself and of the 
possibility of finding a remedy for it. y 

Many persons seem to be under the impression that the specifica- 
tion of a patent is necessarily an obscure document, which cannot be 
definitively construed by a Court. But this is quite a mistake. Itis, 
undoubtedly, true that many existing specifications, if dealt with 
exactly as the Lord Chancellor dealt with thatin the sewing machine 
case, would prove legally insufficient. The reason of this is because 
their defects would be brought to light. But, then, it is also true 
that the good points in specifications would be displayed with more 
clearness. Hence it would appear that the establishment of an 
invariable practice of concentrating the judicial inquiry on the con- 
struction of the specification in the first instance would have the 
effect of weeding out the rubbish and obscurities in those documents, 
which would prove a result highly beneficial, in the end, both to 
patentees and the public. 

And all that is required for this purpose is to have a court of sufli- 
cient strength to deal with and resolve the statements in the docu- 
ment. It is to be remembered, too, that, by degrees, specifications 
would become less obscure, and consequently more easy of construc- 
tion, because it would be found to be advisable to avoid ambiguity, 
as this would often lead to failure. The owners of valid patents have 
a strong interest in the immediate and permanent establishment of 
such a court, as it would conduce more effectually than anything else 
to the public appreciation of such patents. 

Wituiam Spence, Assoc. Inst. C.E. 

50, Chancery-lane, W.C., 11th May, 1864. 








INVENTORS’ INSTITUTE. 


At a meeting of the Inventors’ Institute on Thursday evening, at 
9, Conduit-street, General Sir Jobn Scott Lillie, C.B, in the chair, 
the paper read was on ‘Inventions relating to the Permanent 
way of Railways” by Mr. Benjamin Burleigh, C.E. After alluding 
to the importance of the subject generally, and the influence exercised 
on the revenues of railways by the cost of maintenance, the author 
proceeded to give a general sketch of all the existing systems of 
permanent way, and the improvements which have from time to 
time been introduced. 

In contrasting the respective merits of the wood and iron sleeper 
roads, he concluded that certain conditions were indispensable in 
their construction.—1. Simplicity of arrangement; 2. Durability, 
which would be best insured by employiug good material; 3. Sta- 
bility of construction; 4. A certain amount of elasticity; 5. A 
combination for obtaining the greatest ultimate economy. These 
conditions being observed, iron appeared to be by far the best 
material for sleepers. The author concluded by referring to the 
various causes of railway accidents arising from defects in the per- 
manent way. ‘The discussion on the paper was adjourned. 

The chairman announced that fifty-six new members had joined 
the institute during the past month. 





THE ROYAL SOVEREIGN. 


Tue Royal Sovereign turret-ship has at length been fairly under 
steam, having been taken out of Portsmouth harbour for a prelimi- 
nary trial of her machinery. A wonderful change has been effected 
in her appearance by her conversion from a three-decked steamship 
to her present form. Like all vessels of the Monitor type, the ship 
will, perhaps, never be considered graceful. She is fitted with three 
distinct sets of steering apparatus—one on the upper deck, one in the 
pilot house forward, and one in the captain’s cabin below, and the 
opportunity was taken of testing their powers on the ship’s rudder, 
under steam on the vessel reaching Spithead. They all three 
appeared to answer perfectly, and to have ample command o ver the 
rudder in all positions. ‘he ship herself answered her helm as 
readily as a small wherry, and turned round a circle of small diame- 
ter in an unusually short time. It was nierely a preliminary trial of 
the working of the engines and boilers, and it was not intended to 
run the ship over the measured mile. In going down Stoke’s Bay, 
however, the time was taken of one run past the marks, 
and the ship was found to be going exactly 12 knots. 
Had she been prepared for the mile in the usual manner 
there can be no doubt she would have made 13 knots. Her draught 
of water was 2Uft. Llin. forward, and 24ft. 8ia. aft. She has her 
guns, shot, and coals on board, and the number of visitors present 


exceeded the muster of her crew on commission; consequently, all | 


the additional weights she has to receive are her stores and provi- 
sions, &c., probably some 200 tons. On her light draught trial in 
Stoke’s Bay, on the 12th of May, 1858, when a three-decker, she 
realised a mean speed of 12-252 knots, the draught of water being 
18ft. 8in. forward, and 21ft. 9in. aft. The trying of the ship’s 
steering power, and the run through Stoke’s Bay, were all very 
satisfactory, but some alarm was created on board immediately after- 
wards by the discovery of a serious accideut below. An escape of 
steam had taken place, and an examination disclosed the fact that the 
stop valve box, and its communication with the steam pipe, had been 
torn off the after boilers. The necessary measures were at once 
taken, and the mischief happily ended there. The boilers of the 
ship stand in the usual position, face to face, with the steam pipe 
running fore and aft between them, the communication between the 
steam pipe and the boiler being formed by a pipe from the main 
steam pipe communicating with the valve box on the boiler. So 
long as the boiler retains its original position, this communication, 
it is evident, would remain intact; but any severe working of the 
ship, or alteration of the form of the ship’s bottom, would be 
attended with great risk of injury to the valve box or pipe. It is 
believed that, in the present case, the Royal Sovereigu’s bottom has 
altered in its form since she has been out of dock, and that this 
alteration has tipped up the back of the boilers, where they rest 
on the vessel's bilge, and, throwing their faces towards each 
other, the steam has thus been thrown upon the valve boxes and 
pipes, and hence the accident, The theory assigned as the cause 
of the accident is this: — Immediately over the damaged boilers 
(which are the two after ones) is fixed one of the ship’s turrets, 
weighing with its gun and carriage 113 tons. This weight does 
not rest on the pivot, it is distributed over the circumference of the 
iron road on which the turret revolves, but the weight is in reality 
supported by four iron columns under the deck aud immediately 
in front of the boilers. These columns stand in a space of eight feet, 
and, resting in that small space on the ship’s bottom in the vicinity 
of the keel the latter has bulged out under the pressure, collapsed 
slightly at the sides, and thus displaced the bvilers. The ship will 
be placed in dock, when a further investigation will be made. The 
turret must be taken out of the ship and the boilers re-set in their 
new form, which is possibly all that may be required to render the 
ship efficient for the purpose for which she has been converted. 
The Royal Sovereign is most undoubtedly weak in her bottom 
below the armour-plating ; but the dockyard authorities maintain 
that she has sufficient strength to carry all her weights, and that the 
somewhat unlooked for accideut which has occurredis really of little 
importance. 








ROYAL GEOGRAPHICAL SOCIETY. 


Tue eleventh meeting of the present session of this society was 
held at Burlington House, on Monday evening the 9th inst.; Sir 
R. J. Murchison, K.C.B., president, in the chair. 

The paper read was on ‘A Newly-discovered Low Pass over the 
Andes in Chili, south of Valdivia,” by Don Guillerme Cox, trans- 
lated and communicated by Sir Woodbine Parish, 

Sir Woodbine Parish, who was present and read the paper, stated 
that Senor Cox was the son of an ED lish physician of Valparaiso, 
and had undertaken his recent remarkable journey with a view to 
discover an easy route between the new Chilian settlements on the 
Pacific coast, in 40 deg. and 41 deg. S. lat., and the river Negro, 
which eighty years ago had been proved by Villarino, a Spanish 
pe arn to be navigable from the eastern side of the Andes to the 
Atlantic. He equipped an expedition at his own cost at Port 
Montt, a new German settlement, now containing 15,000 inhabitants, 
near the island of Chiloe, and pr ded in D ber, 1862, by way 
of the two lakes, Llanquilhue and Todos-os-Santos, towards the 
almost unknown inland seaof Naguelhuapi. He traversed the lakes 
by means of gutta percha boats, three of which were carried by the 
party, and succeeded in discovering.a pass over the Cordilleras, at 
an altitude of not more than 2,800ft. Arrived at the end of the 
Lake Naguelhuapi (Lake of Tigers), which lies on the eastern side 
of the chain of the Andes, Senor Cox’s party were rejoiced to find 
a broad stream issuing from it in the direction of the rivers which 
flow into the Atlantic. Nine of the sixteen persons who formed 
the expedition have returned to Port Montt; the rest embarked in 
ove of the boats and descended the river, which is called the Limay, 
and forms one of the afiluents of the Rio Negro. The voyage was 
from the first attended with great risks, owing to the numerous 
rapids, and the various adventures encountered were narrated in a 
lively manner by the author. At length, when within five miles of 
the point to which Villarino had attained in ascending the Rio 
Negro from the Atlantic, the boat was upset, and the party escaped 
drowning only to fall into the hands of a savage tribe of Pampas 
Indians, encamped near the spot. Senor Cox appeased the anger of 
the cacique—who wished to put him to death for having visited his 
territory without permission—by playing a tune on a flageolet he 
had fortunately saved from the wreck. The cacique at leugth pro- 
mised to assist him in reaching the Rio Negro, on condition that he 
first went to Valdivia for presents. The recrossing of the Cordil- 
lera at a more northerly point towards Valdivia was accomplished 
without much difficulty, but the main object of Senor Cox’s journey 
—namely, the opening of an easy passage across the continent —has 
been up to the present time frustrated by the hostility of the Indian 
tribes. 

Admiral Fitzroy, on being invited by the president to express his 
opinion on the paper, said that the region to which their attention 
had been called was, with respect both to soil and climate, well 
suited to the constitution, habits, and pursuits of Euglishmen. The 
western side of the Southern parts of South America embraced some 
of the finest regions in the world, in proof of which he had only to 
point to the fact that the new German colony of Port Montt, ina 
region which, when he surveyed the coast, was peopled only by scanty 
hordes of savages, had in ten years become a town of 15,000 in- 
habitants. A little further to the north there was a place where we 
now heard of twenty or thirty ships at a time loading coal ; while 
at the time of his visit nothing but a few fragments of coal were 
been lying about, which no one thought worth picking up. The 
range of the Andes is rich in minerals, aud the whole of the country 
to the west is well timbered ; indeed, the country is already becom- 
ing the abode of civilised men, for a number of new settlements had 
lately sprung into existence along the eastern coast, and in the 
Straits of Magellan, as well as on the western side. The forests 
of the Chilian side include extensive forests of apple trees of good 
edible varieties, and the country also possesses three different kinds 
of potatoes, better than any he had ever eaten at home. He was 
only surprised, considering the deterioration of the potatoe plant in 
England, that some adventurous Englishman had not been out to 
this region to procure a stock of fresh piants. 

A second paper was read on the “ Upper Provinces of the Argen- 
tine Republic,” by T. J. Hutchinson, her Majesty’s consul at Kosari. 
The great railway through the Argentine provinces, projected by 
Mr. Wheelright, having been very favourably reported on in this 
paper, Mr. Wheelright described the route laid down for his railway 
over one of the northerly passes of Chili at an altitude of 16,5u0ft., 
and stated that a much lower pass had been discovered further south; 
but that it was a question which would be more the practicable for a 
line of railway, as the lower pass, being further to the south, might 
not beso free from snow as the higher, but more northerly pass. 
The southern pass, however, would be in a much more direct line 
with the populated part of the Argentine provinces. 





Tue Avtantic TeLegrard.—The cable destined to connect 
America with Europe has now been fairly commenced, and by this 
time next year we expect to announce the preparation for, if not the 
actual departure of, the Great Eastern steamship with the cable on 
board. If the great ship, abandoning for a few days its vexatious 
habit of disappointing everybody connected with it, should really 
accomplish all that is now expected of it, even shareholders and 
bondholders who have lost so much, and suffered so much anxisty 
on her account, will at least have the satisfaction of kuowing that 
they have contributed to the accomplishment of the greatest work 
of modern times. It is understood that neither her Majesty’s 
Government uor that of the United States will again grant the use 
of any of their vessels, as on the occasion of the former attempt ; 
the company, therefore, will have to rely entirely upon their own 
resources. On the former occasion the cable was carried in two 
ships, and the difficulty of laying it was, of course, considerably 
increased by the fact of each ship having to lay its own portion 
practically independent of the other. ‘The Great Hastern will 
admit of the whole length of the cable being stowed away on 
board, and in such a manner as to be paid out with much greater 
facility, and less risk of failure, than from the hold of the smaller 
frigates formerly engaged. The “big ship” will also, there isevery 
reason to believe, pitch much less than a smaller vessel, 
and, consequently, cause less strain upon the cable in the 
process of paying out, with a corresponding diminution in 
the risk of damage. Not only are the prospects of successful 
submergence greater than before, but there is every reason to 
believe that the cable when laid will satisfy all the electrical con- 
ditions necessary for its success. ‘I'he cable now in course of 
construction—for we are happy to announce that a commencement 
has been made in the work— corresponds in every respect with the 
description which we gave of it a short time since, The core, or 
conducting portion of the cable, consists of seven copper wires, six 
round ones ; the weight of the copperis nearly three times as great as 
that in the first cable, the proportion being as 300 to 107 lb. to the 
nautical mile. The insulation isprovided for by successive layers of 
gutta percha and a mixture known as Chatterton’s compound, which 
has very bigh iusulating properties. The outer surface of this in- 
sulating portion is covered with a coating of hemp, saturated with 
tar. In order to give the requisite strength to the cable, ten wires 
of the material known as homogeneous iron—or, in shorter words, 
softened steel—are each surrounded with five strands of Manilla 
hemp, steeped in a preservative mixture, and the whole laid spirally 
round the core and its insulating material. The strength of the 
cable is more than twice that made in 1858, its breaking strain being 
7 tons 15 cwt., as against 3 tons 15 cwt. in the first cable. Messrs, 
Glass and Elliott and the Gutta Percha Company, now united as a 
company, with the name of “the Telegraphic Construction and 
Maintenance,” have undertaken the manufacture and laying of the 
cable upon terms very favourable to the Atlantic Telegraph Com- 
nany, and at the same time will, if successful, prove a very profita- 
ble transaction to the enterprising firms who have undertaken the 
work, and who have given the best possible evidence of their belief 
in its ultimate success, by making. a very. large portion of their 
remuneration dependent upon results to be obtained.—Odserver. 
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INSTITUTION OF NAVAL ARCHITECTS. 


Tue ordinary meetings of this Institution were held at the Hall 
of the Society of Arts, John-street, Adelphi, on Thursday, Friday, 
and Saturday, the 17th, 18th, and 19th of March. The Right Hon. 
Sir J. 8. Pakington, Bart., M.P., G.C.B., D.C.L., the President of 
the Institution, occupied the chair, and opened ppd mere gs 

After some congratulatory remarks on the satisfactory character 
of the report and progress of tbe Institution, the right hon. baronet 
paid a high compliment to the foresight of the gentlemen who 
chiefly assisted in the foundation of the society at a time when the 
introduction of a new class of ships was changing the science of 
naval architecture to its very foundations. The president then 
adverted to the important paper read last year by Mr. Scott Russell, 
on the re-establishment of a School of Naval Architecture, especially 
contrasting the advantage by Frenchmen over the English 
student of this subject, so important to a maritime country. Sir 
John went on to describe the communications which had passed on 
the subject between himself and the Lords of the Admiralty, and 
spoke with great satisfaction of the comparative certainty which 
now existed of the establishment of a School of Naval Architecture, 
in which the constructors of the royal navy and mercantile marine 
should be fairly represented, both in the direction of the Institution, 
and in the benefits to be derived from it, while the general presi- 
dency of the school would remain, as it ought, with that department 
of the State which (as the chief shipbuilder of this maritime 
country) all must acknowledge as the most fit and proper to take 
the control, and to exercise power and superintendence in an Insti- 
tution of this kind. The president had been requested to put a 
question to the Government in the House of Commons on the subject; 
but after he had given notice of it, he received a most satisfactory 
letter from the Committee of Council on Education, which rendered 
it unnecessary to put the question. In compliance with the request 
contained in it, the council had reappointed the gentlemen who 
formed the committee on this subject last year, to enter into commu- 
nication with Dr. Woolley and Captain Donnelly. The next 
question alluded to was that of the building of iron-clad vessels of 
war. The right hon. gentleman took the opportunity of emphati- 
cally contradicting certain statements which had been imputed to 
him, to the effect that he had boasted of the Warrior on the express 
ground that that ship was imperfectly and partially plated. He 
thought no one would give him credit for being so absurd as to 
suppose that ships completely plated were not preferable to vessels 
imperfectly protected. But he pointed out that at'the time the 
Warrior was laid down there was no certainty that a seaworthy 
vessel could be constructed with complete plating from stem to stern, 
and in so novel, anxious, and costly an experiment, the designers 
had not ventured to risk the success of the trial by loading her stem 
and stern with heavy armour. But while there was no certainty 
that this could be done, the right hon. baronet had never ventured 
to prophesy that no completely plated ships could ever be constructed. 
His impression still was, however, that this is a very doubtful 

roblem, and he was disposed, even at this moment, to think it 
ikely that the ultimate solution of the problem would be that ships 
might be plated throughout, but that the plating of the stem and 
stern would probably be of a lighter character than that of the 
central parts of the ship. Sir John Pakington then gave a most 
emphatic disclaimer of having ever spoken with any intentional 
slight of his friend Mr. Reed. If there were any slight whatever 
to that gentleman, it was due to the accidental circumstance that 
Sir John did not allude to him at all. The right hon. baronet 
added a compliment to the present Board of Admiralty on the 
courage which they had shown in not shrinking from experiment 
on account of the risk of failure. The president then called atten- 
tion to some resolutions of the council, passed with a view to regu- 
late the business of the meeting, in such a manner as to evable the 
great number of papers communicated to it to be satisfactorily read 
and discussed in the limited time at its disposal, and ended by 
moving the re-appointment of the officers of the Institution. The 
motion was put and carried unapimously. 

The first paper read was “ On the Height of the Centre of Gravity 
in Iron Ships.” By Mr. E. J. Reed, M.I.N.A., and Member of 
Council 

After premising that no vessel is ever allowed to be begun for 
her Majesty’s navy until careful drawivgs and complete calculations 
have been made upon every point affecting her statical stability, 
Mr. Reed proceeded to state that he thought it desirable to verily 
the degree of approximation to the truth, reached by his calcu- 
lations, by the test of actual experiment on an iron-cased vessel. 
The preliminary calculations had placed it — any reasonable 
doubt that there was an error in the popular belief (prima facie a 
very reasonable belief) that these vessels were more heavily 
burthened with top-weight, or, in other words, that their centre of 
gravity was higher, and their stability less, than in the old wooden 
ships of the line. On his application, the Admiralty allowed him 
to apply this test to the iron-cased Prince Consort before she left 
the dock. Mr. Reed described in detail the method adopted. Its 
principle consisted in moving a considerable known weight of 
ballast and fire-bars a measured distance across the deck, and then 
back to their original position, measuring with great accuracy the 
alteration of the ship’s inclination after the change, aud again after 
the restoration of the weigats. ‘lhe position of the centre of 
gravity was then calculated independently from each of these varia- 
tions, the results from which were found to differ by only one 
hundredth part of aninch. The equipment of the ship was incom- 
plete; but Mr. Reed showed that the completion of the equipment 
could only have the effect of still further lowering the centre of 
gravity to the extent of 7qin. or thereabouts—hence obtaining the 
following results for the ship, when fully equipped, with all her 
weights on board, and ready for sea. Distance of centre of gravity, 
below metacentre, 6°U1ft.; ditto, above centre of buoyancy, 7°83ft. ; 
ditto, below load water-line, 2°15ft.; load displacement, 6,696 tons ; 
mean draft of water, 25ft. 5}in.; centre of buoyancy below load 
water-line, 9°98ft.; metacentre above centre of Taspanay, 13°84ft. 
Mr. Reed compared with these statements some relating to the 
centre of gravity of wooden ships given in Mr. Barnes’ paper (read 
at the first meeting of the Institution), and then proceeded to 
describe a similar experiment made with the Research iron clad, of 
1,250 tons, but not yet fully calculated. The result was, that while 
the wooden vessels of the royal navy had their centres of gravity 
generally somewhat above their load water-lines, or but a very little 
below them, the iron-clads had these centres two feet or more below 
the water-lines. 

The next paper read was “On the Application of Steam Power to 
the Working of Heavy Guns,” by Mr. H, D. P. Cunningham, lt.N., 
Assoc. I.N.A. 

Remarking the tendency of modern invention to increase the 
weight of artillery even beyond the weight of 12 tons, already 
reached for naval guns, and the difficulty already felt in working 
these enormous masses by the direct application of the force of men, 
half of whose strength is often absorbed in the effort of keeping 
themselves on foot in a sea-way, Mr. Cunningham infers the neces- 
sity to supplement the sailor's strength by some mechanical agency, 
such as steam power. He points out that the essential element of 
success in this application is extreme simplicity. No ship can 
afford a staff of engineer gunners, and it would not be possible for 
sailors, especially in the turmoil of action, to handle complicated 
machinery. Accordingly, the requirements which he had before 
him in trying to apply steam power were as follow :—First, that, 
if possible, everything in the shape of machinery about the gun 
carriages should be avoided; secondly, that the means should be 
such as to come within the comprehension of seamen to handle, 
without the necessity of having an engineer to every gun; thirdly, 
that the motive means should be of the simplest possible character, 
and placed so low down in the ship as to be out of the way of shot; 
fourthly, that the form of carriage should be such as to enable the 
gun to be worked by ordinary means, shou!'d any failure arise in 
the steam power. The plan recommended by Mr. Cunningham is, 
to have three or four lengths of shafting along each side of the orlop 
deck, with drums on it, round which a turn or two is taken by the 





of cach of the cotta Oiies it in after through 
& hole in the n deck. shafte aro made to revolve means 
of a small oscillating cylinder, into which the steam is admitted in 
such a way as to require no more complicated machinery than a 
couple of cocks for regulating it. When the slack of any rope is 
hauled upon, it bites on the drum, which accordingly works the gun; 
but when the end of the rope is let loose, the drum slips. Thus all 
that is needed, when steam is on, is to haul on the slack of the 
proper tackle, and the gun then works itself. The men may either 
work on the orlop deck, or, if thought preferable, the ropes may be 
brought back to the gun deck. In the former case there need be 
only one man to each gun (to point it) on the gun deck. This 
reduces the exposure of the crew to the lowest possible limit. Should 
the steam machinery fail, the p24 can still be worked by band in the 
ordinary way, as there is no departure from the ordinary gear. In 
fact, the only difference is, that the guuners can make the engive 
lend a pull. In order to get sufficient lateral purchase without 
interfering with the next gun forward or aft, Mr. Cunningham bolts 
the train tackles to the beams of the deck over head. This has the 
double advantage of keeping these ropes out of the way of the men, 
and of lessening the friction on the after bearings of tie slide. This 
improvement, when shown to Captain Key, was at once adopted by 
him for the 12-ton guns recently supplied to the Excellent. 

For turret guns, where the only movements are to run the guns 
out and home, a simpler arrangement is used, steam being brought 
in through the centre of the turn-table to a horizontal cylinder 
secured in the after part of the slide. By this plan the steam power, 
if required, can be used to check the recoil. 

‘The next paper read was “ On the Principles of Construction and 
the Armament of Iron Clads.” By Captain R. A. E. Scott, R.N., 
Assoc. LNA. 

Captain Scott points out the disadvantages of ships built entirely 
of iron or of wood, and calls attention to the economic importance 
of still continuing some use of wood in the construction of the 
Royal Navy, both on t of the i stores contained in 
our dockyards, and the large staff of skilled workmen, who are 
excellent ship carpenters, but who could hardly be trained to make 
good smiths. He next remarks upon the necessity of breaking the 
force of an attack by interposing some obstacle in front of the main 
defence, using the analogy of a strong fort masked by comparatively 
slight out-works. Hence Captain Scott proposes to use an iron 
framing with the usual heavy iron plating, and a thick wooden 
outside covering, instead of the wooden backing at present in use 
for the construction of fighting ships. The bottom of the ship he 
proposes to construct entirely of wood (except framiug), filling up 
the spaces between the iron frames completely with wood. The 
bottom of the vessel can thus be coppered, so as to avoid the 
excessive fouling to which iron ships are subject. With regard to 
the armament, Captain Scott goes into detailed arguments 
showing the advantage which a heavy concentrated armament 
possesses over a battery with a large number of guns of small 
calibre. Hence, for bis armament, he proposes to mount a small 
number of muzzle loading gans of the very heaviest calibre on the 
central portions of the ship. The paper closes with a full description 





and specification of a particular ship designed upon these principles | 


The next paper read was “On the Present State of the Question 
at issue between Modern Guns and Iron-coated Ships.” By Mr. 
J. Scott Russell, F.R S., M.I.N.A., and Vice-President. 

The present paper is a continuation of a series of annual notices 
which the author has given at these meetings of the progress which 
has been made in iron-coated ships, and in the guns which are 
intended to destroy them. He commences by giving a table of the 
various thicknesses of armour-plating which the experience of the 
past year has showed to be worthy of the name of shot proof against 
the new and improved weapons of the past year: 4}-in. armour was 
proof against the 68 lb. shot when the shot was cast-iron, but now 
that round shot of steel have been introduced 5}-in. is necessary. 
In like manner 6-in. armour is required to resist the 9-in. steel shot, 
while the 300-pounder with 70 lb. of powder is a match for the 9-in. 
see The author next proceeds to examine the naval guns of the 

‘rench and of the Americans, and to consider what thickness of 
armour may be reckoned proof against them. Thenext question ex- 
amined is the capability of ships tocarry guns of these largecalibres and 
armour of the thickness necessary to resist them. He reviews the 
method of mounting large guns on turn-tables in revolving turrets, 
as introduced by Captain Coles in England, and Mr. Ericsson in 
America, and expresses an opinion that where the number of guns 
is not large the turret system is excellent and efficient, even for the 
heaviest guns now existing, and for the armour ready to oppose 
them. He gives a table containing the particulars of the vessels 
which have been built on the turret principle in England and 
America. Proceeding to examine the capabilities of the broad- 
side system, he expresses his continued confidence in the ability of 
armour coated ships on the broadside system, both to carry the 
weight of increased size of gun and of the increased thickness of 
armour. He enters on a calculation which shows the ability of the 
Warrior class to carry her entire broadside of 300-pounders, and tocarry 
the necessary increased thickness of armour over the whole length 
of her existing battery. The author next reviews the present state 
of the French iron-clad navy, which he examined at Cherbourg last 
summer. He expresses his approbation of the two-decker ship of 
the line class, which carries a double tier of breech-loading rifled 
navalguus. The French guns fire seventeen shots for our ten, and 
carry double the number dome of the Warrior class in their central 
battery, besides being faster and easier in a seaway than the single- 
decked vessels of their own class, The authorconcludes by pointing 
out the conditions on which English ships of the Warrior class may 
now be built, so as to carry in their central battery an entire broad- 
side of 300-pounders, and how a two decked ship of the line may be 
constructed to carry a double tier of such guns with the correspond- 
ing thickness of armour. 

The next paper read was “On the Longitudinal Metacentre of a 
Ship; its use in calculating the Alteration of the Trim, and a New 
Method of Finding it.” By Mr. F, K. Barnes, M.I.N.A. 

This is essentially a mathematical paper, requiring symbols for 
its full elucidation. Starting from the trausverse axis of inertia of 
the plane of flotation, Mr. Barnes first integrates, with regard to the 
length, the product of the length co-ordinate into the square of the 
co-ordinate of breadth. Dividing this result by the displacement, 
he obtains the height of the longitudinal metacentre above the 
centre of displacement. This result he first establishes analytically, 
and he then proceeds to show how the analytical process may be 
followed approximately by shifting a vessel’s weights in the 
direction of her keel. He illustrates this by an experiment actually 
tried upon the Warrior, in which the height of the longitudinal 
metacentre above the centre of displacement was found to be 
483-2ft. 

Mr. Barnes does not, in practice, actually measure all his ordinates 
from the true axis of inertia of the plane of flotation, but he exhibits 
a method of passing to the true axis from any convenient axis 
parallel to it. 

The theorem finds its application in the - ae determina- 
tion of the effect produced upon a vessel, by shifting a portion of its 
weights in a fore and aft direction. 

At the evening meeting of Thursday, the 17th, Mr. G. B. Airy, 
M.A., F.R.S., Hon. Associate, read a paper “On a Method of Slew- 
ing a Ship without the aid of a Rudder.” 

The astronomer-royal gave an account of a method of slewing a 
ship without the aid of the rudder. Pointing out that cases might 
easily present themselves when a vessel could not obtain headway 
and yet might require to tarn, he submitted to the institution that 
this object might be effected by introducing into the deadwood, 
near the sternpost, a screw with its axis placed athwartships, the 
screw being worked either by the donkey engine or by the crew. 
He exhibited a rough model, in which the motive power applied 
was simply a weight with a fall of a few inches, and he stated that 
this had been sufficient to turn the model a com semicircle, 
although the shape was not particularly favourable for turning. He 
expressly guarded himself against doing anything beyond showing 
a means of attaining the object, leaving it to the nautical members 





of the institution to judge, whether the advantage to be derived 
from it was sufficient to counterbalance the inconvenience of intro- 
ducing a piece of machinery in such a place in a vessel. 

The next paper read was “On Screw-Ship Steerage.” By Rear- 
— a my oO bee o y Sym! all 

e au apes er sho that the great stee: wer in 
screw ships is de ta fon tea stream of water rushing te the rudder 
from the screw, and therefore that the means for forcing the rudder to 
its most effective steering angle across the stream must be determined 
in reference to the engine power which produces it, and not to any 
expected “head-way” of the ship. He then proves from indepen- 
dent corroborative experiments made in the steam reserves at 
Sheerness and Devonport that 45 deg. is the full effective rudder 
angle, and 40 deg. the minimum; but that the means in ordinary 
use, both in the royal and mercantile navies, is quite inadequate to 
obtain more than the smaller part of either angle, in all large 
powered screw ships, at “ full speed,” when most they need it. He 
then shows from several apt examples that to meet this difficulty of 
commanding their rudders all such ships have had their rudder- 
surfaces materially reduced below all former standards, a mean of 
which standards he deduces from the examples given. And he 
then reasons that with such rudder surface restored and means fur- 
nished for commanding a full effective angle of the rudder across 
that stream from the screw, the fullest powered screw ships of an 
length required for war or commerce may be steered and turned wii 
a rapidity proportionate to length as great as that which now distin- 
guishes screw gun-boats and other small screw vessels, He believes 
that a new mode of radder suspension may be requisite for the pur- 
—= and he add the ful experiments at Devonport of 

Japtain A. C. Key, R.N., to show that the balanced rudder with, 

robably, the “ Niagara ” steering wheel, gives promise of supply- 
ng the desideratum so much needed; with these changes he believes 
the twin-screw system to be as uncalled for as be thinks it 
unmechanical ; and he denies that the superior speed and turning 
power claimed for it have ever been proved by fair comparative test. 
These views are illustrated throughout by tables, experiments, and 
practical professional results; and the paper concludes by moving 
that the president and council be requested to submit to the proper 
department of Government the great advantage which might be de- 
rived from a series of experiments which should determine :— 
1. The best mode of suspension for rudders. 2. A standard area of 
rudder surface, 8, The best means of commanding a full rudder- 
angle at full speed. A resolution was thereupon proposed and 
— that this proposal should be referred to the council of the 
nstitution to take such action upon it as they should think fit. 

‘The next paper read was “ Ou the Steering Power of Ships.” By 
Mr. James R. Napier, M.LN.A, and Member of Council. 

This paper very briefly describes some deductions from an experi- 
ment made in February, 1854, to ascertain the power required to turn 
the screw steamer Messina. Mr. Napier determines experimentally 
the value of two factors which appear to remain constant through 
variations in the velocity of the vessel and in the shape and size of 
the rudder. The first constant is the moment of pressure in lbs. on 
the tiller, divided by the moment of the rudders area and by the 
square of the velocity of the vessel in nautical miles per hour. This 
constant he finds to be 1°4. The other constant (which he 
finds to be 0°94) is obtained in the same way; but using the 
velocity of the current past the rudder, ascertained by multip ying 
the number of revolutions of the screw by its pitch, instead of the 
velocity of the vessel, the rudder is assumed to be brought over to 
an angle of 40 deg. ‘The practical result which he draws from it is, 
that when the relbey is brought over to 40 deg., the moment of 
pressure in lbs, on the tiller equals the moment of the rudder’s area 
—e by the square of the velocity of the current past the 
rudder. 

The power required to move the rudder was ascertained by the 
elongations of a spiral spring of considerable strength. One en of 
the spring was made fast to the ship's side, and a rope from the other 
end of it passed through a block attached to the end of the tiller, 
and thence back over another block to the barrel of a steering 
wheel. The vessel's speed was 83 knots an hour. In an attempt to 
get the rudder farther over than 40 deg., the spring, made of }in. 
square steel, was broken. 

The next paper read was “On the Relation between Steering 
Power and Effect of Rudder.” By Mr. F. K. Barnes, M.I.N.A. 

This is a mathematical paper, of which the result will be more 
intelligible than the details to any but a mathematical reader. This 
result is, that when the speed of a vessel is considerable, the effect 
of a small rudder brought over to a considerable angle, exceeds that 
ofa large rudder brought over to a smuller angle, but as large as can 
be obtained by the same power applied at the steering wheel. Hence 
Mr. Barnes argues that, in so 4 as can be judg from a statical 
consideration of the subject, narrow rudders, completely commanded, 
are better than large rudders which can orly be brought over 15 deg. 
or 20 deg. For screw vessels he suggests the use of a rudder with a 
flap, which may be allowed play when the vessel is under full steam, 
and rigidly connected when the vessel is under sail or easy steam 
only. 

The next paper read was “On Balanced Rudders.” By Com- 
mander Molyneux Shuldham, R.N., Assoc. I.N.A. 

The author states that his invention of the balanced rudder dates 
from 1819, when he built a vessel named the Sea Serpent, in order 
to try it, and found it to succeed beyond his expectations. It was 
then taken up by Mr. William Morgan, who also found it to succeed 
admirably. ‘The proportions used by both were, for the fore-flap, 
one-third of the whole area of the rudder, and for the after-flap two- 
thirds. These ar pean allowed the rudder to adjust itself amid- 
sbips when the helm was left to itself. The balanced radder can be 
used either backwards or forwards—no small advantage in iron-cased 
ships or rams. The author has also designed models with two re- 
volving rudders, one aft and the other forward, which, as he states, 
would enable a vessel to turn a circle in a shorter time than any 
other description of rudder. The objection to this plan is the liability 
of the forward rudder to receive injury. The author enumerates the 
following advantages of the balanced rudder :—It may be submerged 
to a depth beyond the reach of shot or shell, the radder being pro- 
tected by armour, which would also protect the screw and diminish 
‘sending. The preponderance of the after-flap would always bring 
the rudder pe when the ship's direction was reversed. The helm 
could be brought over in considerable less time than usual, thus 
enabling a ship to alter her course more quickly. The outer stern- 
post might, according to Mr. Barnaby’s opinion, and [ may add mine, 
be dispensed with, and the rudder placed at the required distance 
from the stern- which would also preveut its being jammed by 
loose ropes. The great facility of steering a ship stern foremost 
would enable her to back off shoals, and save her from shipwreck. 
Even much longer packets than those so ably designed by Mr. 
William Morgan, to the further improvement of their speed, might 
be established if sufficient space were made for them in Calais Har- 
bour to permit them to be winded in it. On the other hand the 
author considers that it has some disadvantages, among which he 
mentions its liability to strain both itself and the ship when the 
vessel is rolling, and, if not sufficientiy submerged, to receive heavy 
blows from the waves, so as to bend or wring its axle. The author 
remarks that a rudder with a central axis is only balanced when at 
right angles to the direction of motion. He was led to tne discovery 
of the proper balance point by his observation on the balance of sail 
in tacking a ship. The late Mr. Brunel adapted the balance rudder 
in the Great Britain; but after she went ashore in Dundrum Bay, 
a common rudder, working on an outer stern-post, introduced to give 
au outer bearing to this screw shaft, was used. The author men- 
tions that he once tried the experiment of sailing. a boat with a 
common rudder stern foremost from Chatham to Sheerness. He 
found that the great force of the water upon the rudder nearly 
mastered him, and it was only by great care to give but very little 
helm that he succeeded in the experiment, 

The next paper read was “ On the Steering of Ships.” By Mr. 
Henry Lumley, Assoc. LN.A. 

Mr. Lumley prefaced the description of his improvement in Ships’ 
Rudders, known as “ Lumley’s Patent Rudder,” by observing that 
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better results. Taking in a measure the tail of a 

a guide, and adopting the curved instead of the plane 
surface, this rudder has been devised, combining strength, simpli- 
city, and self-action with the recessed or curved, of the usual 
plane or straight surface, to resist the current produced by the 

of the ship through the water. Mr. Lu then, with the elp of 
several handsome models, pointed out the alteration of the common 
rudder to one of the new , and explained that it consisted of a 
vertical division of the ordinary rudder, the junction of the two 

by pintles and braces and one of three distinct m 
Lringing about the recessing or curving movement. The first 
of these methods is to affix two chains to the stern-post on 
opposite sides, crossing each other in the “ body ” of the 
rudder and then fixed to the outer edges of the “tail.” The 
second, to cai a short tiller from the tail to an axis under the 
counter of the ship. The third, a yoke-piece from the tail with an 
arm carried to a point near the stern-post. Mr. Lumley then 
described the results of the new rudder in the ships of war and mer- 
chant vessels fitted—in round numbers the difference between the 
ordinary rudder and Lumley rudder being as much as 50 per cent. 
in favour of the latter—showing that by these results the success of 
the invention was established. The three points of strength, sim- 
plicity, and efficiency were then mentioned, and after stating that 
the new rudder at an angle of 10 deg. of tiller is equal to the old 
rudder at an angle of 20 deg., and the consequent advantage there- 
from, Mr. Lumley explained the universal utility of such a rudder, its 
value in river and intricate navigation, the prevention of collisions, 
its applicability to sailing ships and screw and paddle steamers, the 
increasing of length of such vessels by the use of this rudder, and 
other important features. Mr. Lumley concluded by acknowledging 
the encouragement he had received in the establishment of his in- 
vention from the shipbuilding interest, and more particularly from 
the English Admiralty and the Controller of the Navy. 








Breakwater At Baixnam.—At a recent meeting of the Commis- 
sioners of the Brixham Harbour it was resolved that the breakwater 
should be extended S00ft. beyond its present point, and that tenders 
should be invited to carry out the work. 


Anotuer Soutn Amexican Maw Line.—The British and South 
American Steam Navigation Company have recently issued a pro- 
spectus, by which it is announced that a line of steamers is about to 
be established under the — of this ae and runnin 
monthly from Liverpool and Falmouth to Brazil, River Plate, a 
the Western Coast of America, via Magellan Strait. It is stated in 
the prospectus that such a line has long been desired by the Chilian 
Government, from which is expected liberal concessions, and also 
from the Peruvian, Argentine, and Brazilian Governments. The 
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800. yg ae and cae jaye one pore ip 
London, vemen' signal yy means 
pressure."-—Petition recorded lst March, 1864. 
889. Tuzopors Bourns, New York, U.S., “‘ Improvements in cotton gins.” 
 y 7 from John Stevens,'New York, U.S.— Petition recorded 





1006. Joun Gustavus RowLines, Circus-street, Greenwich, Kent, “ Improve- 
ments in cotton gins.”"—A comunication from Caleb Carpenter Allen, 
1008. ALFRED LEIGHTON, Bock » Strand, London, ‘‘ Improve- 
. ALFRED , Buckingham-street, > 
ments in the construction, manufacture, and reproduction of stamps and 
other printing surfaces in relief.”—Petitions recorded 21st April, 1864. 
1012. Groner Davins, Serle-street, s-inn, London, ‘‘ Improvements 
in inhaling apparatus.”—A communication from Emile Siegle, Stuttgard, 
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1013, JosePpH Ropygy Crosker, St. Michael’s House, Cornhill, London, 
«+ Improvements in machinery or apparatus for receiving and paying out 
sub electric telegraph cables.” 

1014. JoserH Cxpric Rivett, Prestolee New Mills, Farnworth, Bolton, 





870. Euisan ALpis, Arthur Grove, Kentish Town, London, “ An imp 
apparatus for burning magnesium wire for illuminating purposes.”— 
Petition recorded 7th April, 1864. 

882. EpwaRD Pratr, Old Bond-street, St. George's, Hanover-square, Lon- 
don, ‘Improvements in the construction of portmanteaus, boxes, or 
travelling cases."—Petition recorded 8th April, 1864. 

894. MARTIN Benson, Hinde-street. Manchester-square, London, “ Improve- 
ments in pumps for ships and other purposes.” - A communication from 
yo ws Sacramento, California, U.S.—Petition recorded 9th 

pril, 1864. 
912, _ ROBERT ALEXANDER Kemp, Dudley Grove, Paddington, London, 


p in ap or ins ploy ‘or ig or 
aiding in the tuning of pianofortes and other keyed musical instruments.” 
—Petition recorded 12th April, 1864. ‘ 

925. Freperick Abert Gatry, Accrington, Lancashire, “‘ Improvements in 
treating garancine and other products of madder.” 

982. Tuomas WILLIAM MuuuERr, Terrace, Keyham, D port, D , 
*‘ Improvements in motive power engines.”—Petitions recorded 13th April, 
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938. Yann Meirat, Henry-street, Hampstead-road, London, “ Improve- 
ments in the means of propelling vessels.” 
939. FREDERICK —— Coventry, e ~~ 4 lama in hand frames for 
7 . h 3. ti D ” 





the : 
-. Joun McELRoy, Stretford, Lancashire, ‘‘ Improvements in electric 
te 


942. Sampson Moorz, North Foundry, Liverpool, “ Improvements applic- 
able to cranes, crab winches, overhead travelling cranes, * travelling 
jennies,’ and other like gear for lifting and removing heavy bodies.” 

944. WiLLIAM Symons, St. Mark's Crescent, Regent’s Park, London, ‘‘ Im- 
provements in lighting railway carriages and other conveyances.”— 
Petitions recorded 14th April, 1864. 

946. ANGUIsH Honour Avevstus Durant, Conservative Club, St. James’s, 
London, and WILLIAM Henry POSTLETHWAITE Gore Palace Gardens’- 
terrace, Kensington, London, ‘‘ Improvements in the construction of 
wheeled ” 

948. WILLIAM OVBNDEN, sen., and WILLIAM OvENDEN, jun., Dover, Kent, 
“ Certain mechanical arrangements to be applied to doors and casement 
windows to prevent slamming or clapping.” 

950. Geor@s WiGuTwick RENDEL, Newca-tle-upon-Tyne, Northumberland, 
“Improvements in the means of checking the recoil of gun carriages.” 

951. Esau Rowine, Norwich, Norfolk, “ improvements in steam engines 
and boilers.” 

952. CoarLes Doveuty, and WILLIAM Drakg Key, Lincolnshire, ‘‘ Improve- 
ments in treating a product obtained in refining the oil of cotton 


953. Joun Henry Jounsox, Lincoln’s-inn-fields, London, “ Improvements 
— capsules,”"—-A communication from William Betts, Bordeaux, 


nce. 

954. WintiAM CLARK, Chancery-lane, London, “Certain improvements in 

the construction of ships or vessels.”"—A communication from Louis 
Vincent Hein, New York, U.S. 

955. James Caneé Coombe, Swinton-street, Gray’s-inn-road, London, “ Im- 





success which has attended the operations in the Pacific C 


ts in the preparation of fertilising agents for agricultural, horti- 





’ 
and the very large and increasing passenger traffic between Brazil 
aud the Western Coast of America, are cited as furnishing well- 
grounded confidence that very profitable results will speedily 
be obtained. The company pro to commence operations with 
six screw steamers, each of not less than 2,200 tons burthen, which 
shall make Falmouth their last point for the embarkation of goods 
and passengers. Accommodation will be — for from fifty 
to seventy first-class and a number of second-class passengers, most 
of whom will probably embark from the port which offers the 
shortest sea voyage to the south-west, viz., Falmouth. 


France.—The company known as the Société Nouvelle de Forges 
et Chantiers de la Méditerranée has just held its annual meeting at 
Paris. The report described the position of the company as one of 
prosperous progress, and the accounts presented by the administra- 
tion were approved unanimously. The dividend for 1863 was fixed 
at £4 per share, of which £1 4s. per share was distributed in Novem- 
ber, leaving a balance of £2 16s. per share now divisible. There is 
no very oe nearer change to note with respect to the French iron 
trade. Refined pig has been dealt in at St. Dizier at previously 
indicated rates—that is, about £4 14s. per ton in warehouse at St. 
Dizier. Ina transaction concluded by a rolling mill in the Marne 
district the price agreed on was £4 13s, 7d. per ton on the St. Dizier 
market; the article is offered with some urgency. Rolled iron, first 
class, has made £9 to £9 4s.; shects, first class, £9 16s. to £10; 
beaten iron, £10 4s. to £10 12s.; and machine ditto, £9 12s. per 
ton. In the Moselle district it is stated that affairs are in a schessbiy 
satisfactory position, but it is added that they might be much more 
active, Prices are firm, but do not display any great tendency 
upwards. They are far from being so remunerative as formerly ; 
but, nevertheless, they are still profitable to those who have 
suitable working arrangements. The hope of an advance being 
realised in prices is now almost abandoned. Iron has risen abroad 
while imports have diminished, and as the internal consumption is 
not sufficiently strong to cause a rise it will probably not now be 
witnessed. The quotation for merchants’ iron is £7 12s. to £8 per 
ton in warehouse; in export transactions prices, however, are as 
low as £6 16s. to £7 4s. perton. ‘he deliveries of pig are consider- 
able, and prices range from £3 to £3 4s, per ton at the works; 
rough irons sell at £5 6s, to £5 12s. per ton at the producing works, 
Workable mineral lands have attained a very great price in the 
neighbourhood of Longwy; it is supposed that the Belgians are 
running short of minerals, as they have bought some workable 
sites which contain only 28 to 30 per cent. of ore, and have 
yet been content to pay dearly for them. Among new works the 
ouly serious one is that of MM. Labbé and Legendre. Con- 
structions are, however, being actively pushed forward in other 
quarters, although one large establishment, that of Herserange, is 
not in constant working. The great firm of Wendel is preparing 
for a large production ; it will soon have at Hayange and Moyeuvre 
eight furnaces, each capable of turning out 30 to 40 tons daily, which 
would represent in the aggregate a production of nearly 300 tons 
per day, or close upon 100,000 tons per annum! The Moselle 
group appears to enjoy an exceptionally advantageous position ; 
even refuse, which elsewhere occasions trouble and expense to 
works, is here easily disposed of, the dross and scorim being 
purchased for the purposes of road repairs by the administration 
of bridges and roads, The new line of railway which it is pro- 

to construct from Lille to the collieries of the Pas-de-Calais 
is favourably regarded as a promising investment. We have 
on more than one occasion referred to the Pas-de-Calais basin, 
which appears likely to become the most important coal-producing 
centre in France. The discovery of this basin is comparatively re- 
cent, its existence having been scarcely suspected in 1849, but alread 
the companies working the concessions have attained a very consi- 
derable importance and prosperity, The basin is situated to the 
south-west of the famous Anzin basin, of which it is virtually an 
extension, and which has been worked with ardour for nearly 
seventy years. The new basin presents a surface of 463 square 
kilometres, in which as many as twenty beds of coal are superposed 
one above the other, and eighteen concessionary companies are en- 
gesed in working this valuable strata. In 1863 the Prefect of the 

'as-de-Calais announced to the Council-General of the department 
that the production of the basin in 1862 had been 1,080,000 tons, so 
that between 1859 and 1862 the extraction had been doubled. This 
progression is regarded as a happy augury of yet ter future 
age ag y- The sbares of most of the companies having workings 

n the basin are, in almost every case, at a high premium. Thus, 
those of the Dourges Company, on which £30 has been paid, are 
quoted at £119; those of the Couriéres Company, £20 paid, at £196; 
those of the Lens Company, £12 paid, at £135; those of the Bethune 
Company, £40 paid, at £102; those of the Noeux Company, £24 
paid, at £168 ; those of the Bruay Company, £16 paid, at £40, and 
80 on.—Colliery Guardian. 





cultural, and other analogous purposes."—Petitions recorded 15th April, 


1964. 
956. Henry BERNOULLI BARLOW, Manchester, ‘‘ Certain improvements in the 
slide valves of steam engines.”-A communication from Jacob Salter, 


‘oscow, Russia. 

957. Cuagiss Howarp Prosser, Hawley-square, Margate, Kent, ‘‘ An im- 
proved apparatus for cleaning tobacco pipes.” 

958. JosgPH ALFRED NICHOLSON, Gracechurch-street, London, “ Improve- 
ments in watercloset apparatus.” 

959. Wituiam CLARK, Chan -lane, London, “‘ Improvements in the pre- 
servation of animal matters.”—A communication from Jean Pierre Liés- 

Boulevart St. Martin, Paris. 

960. ALFRED Prigst and WILLIAM WooLNoUGH, jun., Kingston-on-Thames, 
Surrey, ‘* Improvements in machinery for hoeing land.” 

961. WaLTER Payton, Bedford-place, Commercial-road, London, ‘‘Improve- 
ments in apparatus for oT water and other liquids,” 

962. WILLIAM EDWARD Grpeg, Wellington-street, Strand, London, “ An 
improved apparatus for sifting or sorting cereals.”"—A communication from 
Louis Béréziat, jun., Passage des Petites Ecuries, Paris. 

963. Mesuaca Britran Cooper, Liverpool, Lancashire, “‘ Improvements in 
rotatory engines.” 

964. Joun Ritgy, Hapton, near Accrington, Lancashire, ‘‘ An improved 
sizing substance.” 

965. ALPRED ViNcENT Newton, Chancery-lane, London, ‘ An improved 
mode of facturing line."—A communication from James 
Brown, Philadelphia, U.S. 

967. WILLIAM EnRuARDT, Birmingham,“ Improvements in keyless watches.” 
—Petitwns recorded 16th April, 1864. 

974. JouN CrosBiz AITKEN HENDERSON, Noble-street, London, ‘‘ An im- 
proved manufacture of ladies’ skirts.” 

974. Gores Daviss, Serle-street, Lincoln’s-inn, London, “ An improved 
respiratory apparatus.”—A communication from Albert Galibert, Paris. 

975. JOHN SteveNS, Wookey Hole, near Wells, Somersetshire, ‘ Improve- 
ments in machinery for drying paper.”—Petitions recorded 18th April, 


1864. 

976. JouN Eupribes Spratt, Margaret-street, London, ‘‘An improved 
fastening for gates and doors.” 

977. Geores BuRSTALL, Cottingham, Yorkshire, ‘‘ Improvements in treat- 
ing cotton to separate the cotton therefrom, and also to partially 
decorticate or remove the husk of the from the kernel.” 

979. Joun Epis, Shoreditch, London, “An improved method of fastening 
table tops without the aid of thumb screws,”—Petitions recorded 19th 
April, 1864. 

980. — ee West Smithfield, —. Me Improvements in iron cais- 
sons, n apparatus to n sinking the same, and in sinkin: 
cylinders and piers for making foundations ener water.” . 

981. Hugo Levinstein, New Bridge-street, Blackfriars, London, ‘‘ Improve- 
ments in the preparation of purple, violet, and blue aniline dyes.” 

982. WiLuiaM Gites Coorer and JAMgs FLercuer, Burnley, Lancashire, 
“ Improvements in looms for weaving.” 

983. JULIEN Briekk, Brussels, Belgium, ‘‘ Improvements in the continuous 
self-acting condenser, being a new boiler feeding apparatus.” 

984. GxorGs Green, Birmingham, ‘ An improvement or improvements in 
ornamenting plated wares.” 

285. JEREMIAH Heap, jun., Stockton-on-Tees, “ Imp tsin founda- 
tions for heavy structures under certain circumstances.” 

986. SAMUEL SincLaiR Rosson, Hendon, Durham, “ Improvements in the 
manufacture of ropes and cordage.” . 

987. SaMUBL HaRRIson, and WILLIAM CLEMENTS, Birmingham, “ Improve- 
ments in fire grates, whether open or evclosed.” 

988. Joun Henry Jounsoy, Lincoln’s-inn-fleids, London, “ Improvements 
in puddling furnaces.”—A communication from John Williams, Mon- 








trea! 
989. Jans PLaisteR Harriss, Stanley Hall, Yorkshire, ** Improvements in 
ies.” 


990. ALEXANDER COLVIN FRraskRr, Loughborough, Leicestershire, ‘‘ Improve- 
ments in tus used in the manufacture of gas.” 

991. WILLIAM Epwarkp Newton, Chancery-lane, London,‘ An improved con- 
struction and arrangement of equilibrium slide valve.”—A communication 
aa Perret, Rue St. Sebastien, Paris.— Petitions recorded 

Vt ‘ q 

994. JoszrH STANDEVEN, Saddleworth, Yorkshire, ‘‘ Improvements in self- 
acting mules for spinning and doubling.” 

995. JONATHAN ARMSTRONG, Sheffield, Yorkshire, ‘‘ Improvements in steam 
hammers.” 

996. Henry WaDkIN, St. John, Cheshire, “‘ Improvements in apparatus for 
working points and signals of railways.” 

997. WiLLIaM CLARK, Chancery-lane, London, ‘‘ Improvements in pens.”— 
A communication from Madame Adrien Maurin, Gustave Toiray, Boule- 
vart St. Martin, Paris. 

1000. HENRI ADRIEN BONNBVILLE, Porchester-terrace, Bayswater, London, 
“ Imp’ ts in photographi — communication from 
Doctor Desiré Charles Emanuel van Monckhoven, Ghent, Belgium. 

1001. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
“Improvements in making artificial leather.”"—A communication from 
Ernest Bonvyer, Rue du Lac, Paris. 

1002. Joun Jones, Birmingham, “Improvements in the manufacture of 
bricks, t and other similar articles or forms that may be produced by 
moulding clays, earths, and other like materials, and in apparatus or 

in. 


y to ployed . 
1003. Gores Printy WHeeLer, Abinghall, Gloucestershire, ‘‘ Improve- 
ments in the preparation and application of a certain material for the 
‘ Bg ¢ —- sepred — ror yA surfaces.” 
. Luke Tuomas, jenhall-street, on, ** A lifting battery, applica- 
ble to ships and forts.” my 4 — 
1005, Jostaui GeorGE JENNINGS, Palace-road, Lambeth, Surrey, ‘‘ Improve- 
ments in the construction of caissons, coffer-dams, and similar structures 
when forming foundations unde water.” 











ancery-lane, London, “‘ Improvements in pulleys 

"A communication from Jean Francois Casimir Noél, 
Boulevart St. Martin, Paris. 

1016. Wooprurr LitrLeton Barnes, Brooklyn, New York, U S., ‘‘ An im- 
proved spring hook or fastening for garments, wrappers, blankets, and 
other articles.”—A communication from Abel Putman, jun., Cheshire, 
Vermont, U.S., and from David McAlister Smith, Springfield, Vermont, 


mp in lubricators.” 
oe ee Cuark, Ch 


US. 

1018. James THOMPSON, Bilston, Staffordshire, “ Certain improvements in 
the manufacture of hollow axles and axle boxes, and which said improve- 
ments are also applicable for facture of | ive and ot! 
tubes, hydraulic cylinders, and such like tubular bodies where great 
strength and solidity is required.” 

1019. James Epwarp Duck, Stamford-street, Blackfriars, Surrey,‘‘Improve- 
ments in distilling and Sa oils and other hydro-carbons, 
and in apparatus employed therein.”” 

1020. Sion FERDINAND FELDMAN, Hackney, London, “ An improvement in 





its. 

1022, ALFRED Vincent Newton, Chancery-lane, London, ‘‘An improved 
construction of rotary engine applicable for forcing air or water or apply- 
ing power.”—A communication from Addison Smith, U.S.— Petitions re- 
corded 22nd April, 1864. 

1026. Tuomas PHiuir TreGaskis, Stratford, London, ‘‘ Improved apparatus 
for raising and forcing fluids.” 

1027. ALFRED WARDLE, Euston-road, London, “ Improvements in smoking 


pipes. 

1028. Davip Lewis, Liverpool, Lancashire, “Improvements in the manu- 
facture of college caps.” 

1029. Danie. Hussry, Nashua, New Hampshire, U.S., “‘ Improvements in 
looms for weaving.” 

1030. Joun MARSHALL Pratt, Prescot, Lancashire, “ Improved brick making 


machinery. 

1032, James Josian SmytH, Peasenhall, Suffolk, “ Improvements in the 
construction of drills to sow or deposit corn, seed, and manure.” 

1084. RicharD Norts, Birstal, near Leeds, Yorkshire, “‘Improvements in 
smoke consuming tus.” 

1035 Fagprric Groom Grice, and HENRY Bennett, Cwm Bran, Monmouth- 
shire, ** Imp. ts in hinery for the facture of hollow iron 
keys or wedges for fixing rails in railway chairs, which said machinery is 
also applicable to the manufacture of hollow railway spikes and hollow 
iron sleepers for railways.” 

1036. Henry Bennett, Wombridge, Salop, “Improvements in puddling 
iron, steel-iron, and steel, and in apparatus or machinery for facilitating 
the operation of puddling.” 

1037. James Dover, Waterford, Saratoga, New York, U.S., “‘ Improve- 
ments in apparatus for hardening saw blades and other plates or sheets of 
steel.” ~ Petitions recorded 23rd April, 1:64. 

1039. Harry Marspes, Huddersfield, Yorkshire, “‘ Improvements in or 
applicable to carding engines.” 

1040. Winttam Crorts, Herne Bay, Keut, “ Improvements in the means 
and apparatus used in the propagation of oysters.” 

1041. WituiaM Epwarp Newron, Chancery-lane, London, “Improved 

hinery for ing Jacquard cards ther.”—A communication 
from Bénoit Guilbert Dutel, St. Quintin (Aisne), France. 

1042, ALFRED JosePa BILLING, Judd-street, Euston-road, London, and JouNn 
Suore, Birmingham, ‘* Improvements in rack pulleys for window blinds 
and other analogous purposes."— Petitions recorded 25th April, 1864. 

1045. GzorGe HAS&LTINE, hampton-buildings, Chancery-iane, London, 
“* Improvements in rotary pumps.”—A communication from Abiathar 
Haydn Knapp, Newton Centre, Massachusetts, U.S. 

1049. Tuomas Szavitte Truss, Gracechurch-street, London, “ Improve- 
ments in the mode of carrying knapsacks and other articles s»spended at 
the back by means of levers.”—Petitions recorded 26th April, 1864. 

1053. HiraM Smita Jacoss, Portland, Oregon, U.S., “Improvements in 
wheel dressing machines.” 

1055. James Wutre, Aldersgate-street, London, ‘‘Improvements in ladies’ 
mourning bonnet and hat falls.” : 

1057. THOMAS a SOUTHGATE, | Squire’s Mount, Hampstead, London, 














imp n 
1059. KicHaRD ARCHIBALD Broomay, Fleet-street, London, “ An apparatus 
or tool for holding bits and other metal parts of harness and saddlery 
while being cleaned and polished.”—A communication from Julien 
Caillard i 


> Je 

1060. RicHagD ARCHIBALD BroomaN, Fieet-street, London, ‘‘ Improvements 
in producing photographic pi photogenically indelible.”—A commu- 
nication from Charies Raphael Maréchal, jun.,and Cypren Marie Tessié 
du Motay, Metz, France. 

1061. SamugL BateMAN, Bradford, Yorkshire, “Improvements in paddle 
wheels of steam boats.’ 

1062. Epwarp JosepH WILLIAM Parnacotr, Douro-street, Fairfield-road, 
Bow, London, “ Improvements in the manufacture of wheels or tools for 
grinding and polishing surfaces.”— Petitions recorded 27th April, 1864. 








Invention Protected for Six Months by the Deposit of 
Complete Specification. 
1068. CHARLES Henry Pearson, Custom House-terrace, Victoria Docks, 
“Imp ts in app for felling trees, and splitting timber.”— 
Deposited and recorded 23th April 1864. 





Patents on which the Stamp Duty of £50 has been Paid. 

1115. James ALEXANDER’ MaNninG, Inner Temple, London.—Dated 3rd 
May, 1861. 

1165. Josera Fitrek, Birmingham.—Dated 8th May, 1861. 

1100. Marc ANTOINE Francois Mennons, Rue de |’Echiquier, Paris.—A 
communication. —Dated 3rd May, 1861. 

1123. Witt1am Rowan, Belfast, Antrim.— Dated 4th May, 1961 

1128. Epwarp Pease Smitn, Weymouth, Dorsetshire.—Dated 4th May, 


1861. 
1293, WILLIAM Porrer Drearer, Bold-street, Liverpool.—Dated 2ist May, 
1861 


145. Joszrx Burcu, Crag Hall, near Macelesfield, Cheshire.—Dated 6th 

ay, 1861. 

1134 Tuomas BLACKBURN, and Mark KNowLgs, Blackburn, Lancashire.— 
Dated 6th May, 1861. 

1138. WILLIAM JouNsoN, Little Malvern, Worcestershire.—Dated 6th May, 


1861. 
1175. Josepa Burcu, Crag Hall, near Macclesfield, Cheshire.—Dated 9th 
May, 1861. 


Patents on which the Stamp Duty of £100 has been Paid. 


. 1273, Levi Bissgtu, New York, U.S. —- Dated 5th May, 1857. 


1255. WiLLtam Epwarp WILEY, Great Hampton-street, Birmingham.—Dated 
4th May, 1857. 

1308. CuarLes Epwakp Darsy, Brymbo Ironworks, near Wrexham,—Dated 
8th May, 1857. 

1316. Henry Hoses, Cambridge-street, St, Pancras, London, and Epwarp 
Easton, the Grove, Southwark, Surrey.—Dated 9th May, 1857. 

1317. Ropert Wiison, Patricroft, Manchester.—Dated 11th May, 1857. 


Notices to lo 

3275. Epwarp Lixper, New York, U.S., “‘ Improvements in breech-loading 
fire-arms and ordnance, and in apparatus for loading the same.”— Petition 
recorded 23th December, 1863. 

3294. JEAN MicugL VANDERF£ESTEEN, Brussels, Belgium, ‘‘ Improvements 
in apparatus for heating, boiling, evaporating, aud distilling.”—Petition 
recorded 29th December, 1863. 

3297. Joun Patterson, Beverley, Yorkshire, ‘‘ Improvements in machinery 
or apparatus for grinding, crushing, and hulling or shelling various kinds 
of farm or vegetable prod pplicable also to the crushing and grinding 
of minerals and other hard substances.”—Petition recorded 30th December, 








1863. 

3307. Joun Dave, and Heiwricu Caro, Manchester, “ Improvements in 
obtaining colouring matters for dyeing and printing.” 

3308. AUNGEIR BYRNES, ven-terrace, Whitechapel-road, London, and 
Hignry BexJaMtn, St. Mary Axe, London, “ Improvements in breech 
loading fire-arms.” 

3309. James Rapugy, St. Helen's, L hire, “ Imp ts in mount- 
ing and serving guns used upon Vessels and fortifications.”— Petitions 
recorded 31st December, 1863. 

1. Jounn Houpex, Manchester, “Imp ts in looms for weaving and in 
apparatus connected therewith.”— Petition recorded ist January, 1864. 

6. Witt1aM Muir, Victoria-street, Westminster, London, ‘‘ Improvements 








7 a copying presses, and in the machinery employed in manufactur- 

D same.” 

10. Jeaw Louis Prosper Duroy, Faubourg Montmartre, Paris, ‘“‘ An im- 
proved method of manufacturing soap with a vegetable basis.” 
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13, WILLIAM Amsuzr, Keighley, Yorkshire, ‘‘ Improvements in’ paper cop pmen Fae BE SK yot the wheel, while the other side of the THE IRON, COAL, AND GENERAL TRADES OF 
16 Wiiiam Woodbridge-rosd, Ipswich, Suffolk, « Improvements in or channel is by the outside of the curved BIRMINGHAM, WOLVERHAMPTON, AND OTHER 

ee andes ores and in the melting of metals.” From the axis of the wheal vo its periphery, the passage nally terminating DISTRICTS. 
Petitions recorded 2nd January, 1864. at a point half or three-fourths of the circle from the point of junction ° 
19. Jamms Bunuover, Baxenden, New Accrington, Lancashire, “Improve- | between the involute curve of the circle. The involute curve channel is (From our own Correspondent.) 
ments in for sizing yarns, beams, or warps to be wo’ and | about the same area from the axis of the wheel to the point at which it | Fixisgep Inon: Great Sor Ship Plates: Shade better In- 
-also for improvements becom do novel arrangements and machinery eh ptm 1S oe Oe quiry for general Iron, but at Falling Prices—Dtnxotion oF Pxices 
a _ a Charles-street, Hampstead-road, London, “‘ Improvements ba fay yah poy Fete py he 4 of in the ( apt f Minerale tn ae 
© aecumeien dunia carved cide of the chaanal. “A valve & est of —Anoraer Letrer rrom Dr. Percy —GsNeRraL 


91. Mosss Bayiiss, Monmore Green, Wolverhampton, Staffordshire, “ A 
new or improved machine for the cutting of screws, and for tapping nuts 


for screws. 
22. Couzman Derries, Houndsditch, London, “‘ Improvements in the 
arrangement of the footlights or float of theatres, concert rooms, and 
other similar places and in the apparatus thereof, i 
4th January, 1864. 
39. RicHaRD ARCHIBALD BroomaN, Fleet-street, London, “ 
drawing and 
su 


from 
Pierre Henry Goulet and Jules Hubert Fresnet, Reims, France.—Petition 


recorded 6th January, 1864. 

57. Pamir Watters, Wolverhampton, Staffordshire, ‘“‘ Improvements in 
locks, and keys, and in connecting knobs to the spindles of locks 
and latches.”—Petition recorded 9th January, 1864. 

82, WiLL1aM WELCH, King-street, Southsea, Portsmouth, Hants, “ Improve- 
ments in mechanical ap; us for propelling, navigating, and governing 
ships, and other projectile bodies, applicable also to ventilation.” 

90, CHARLES BARTHOLEMEW, Broxholme, Doncaster, Yorkshire, ‘‘ Improve- 
meuts in working coal, and in apparatus employed therein.”—Petition re- 
corded 12th January, 1864. 

96. Tuomas EnoLisa, Brompton Barracks, Chatham, Kent, ‘‘ Improvements 
in the construction of motive power engines.” —Petition recorded 13th Jan- 
uary, 1864. 

102. JoserPH WADSWORTH, ah, Cheshire, “ Improvements in the con- 
struction and manufacture of movable or adjustable heels for boots and 
shoes,” —Petition recorded 14th January, 1864. 

153. Nei. McHarrig, Broad-street, Mile-end, Glasgow, “ Improvements in 
the manufacture of articles from cast iron.”—Petition recorded 20th Janu- 
ary, 1864. 

192. PREDERICK Norts, Leeds, Yorkshire, “ Improvements in processes and 
apparatus for treating and preparing peat and turf, and the products 
obtained therefrom.”—A communication from Charles Fluery, Bruxelles, 
—Petition recorded 23rd January, 1864. 

212. SAMUEE VaAIL®, Basinghall-street, London, ‘‘ Improvements in tables.” 
Petition recorded 25th January, 1864. 

225. Joun Henry Jounson, Lincoln’s-inn-fields, London, “Improvements 
in stopping bottles containing aerated liquids.”—A communication from 
Edward Hamilton, Chicago, U.S.—Petition recorded 26th January, 1864. 

227. James Youne, Bucklersbury, London, and ALEXANDER CARNEGIE KIRK, 

, Linlithgow, N.B., “‘ Improvements in motive power-engines.” 
Petition 27th January, 1864. 

262. Winttam CLARK, Chancery-lane, London, ‘‘ Improvements in railway 
brake — communication from Claude Parigot and Antoine 
Grivel, Boulevart St. Martin, Paris. 

263. Wiuutam CLARK, Chancery-lane, London, “ Improvement in effecting 
the combustion of certain matters for heating a and in apparatus 
for the same.”—A communication from Francis Bernard de Keravenan, 
Boulevart St. Martin, Paris.—Petuions recorded 30th January, 1864. 

le-street, London, “‘ Improvements in preparing 
or treating animal charcoal.”—Petition recorded 3rd February, 1864. 

292. Henry Epwin Drayson, Southampton, Hampshire, “‘ An improvement 
in the fact der."—Petition recorded 4th February, 





‘ec of gunp 


1864. 

365. Ina Drmock, Florence, Hampshire, Massachusetts, U.S., “ Improve- 
ments in machinery for combing cotton and other fibrous materials.”— 
Petition recorded 12th Fe ry, 1864. 

414. Henry Youne Darracort scott, Chatham, Kent, ‘‘ Improvements in 
the manufacture of cement.”—Petition recorded 17th February, 1864. 

443. Henry Curtciirrs GAMBLE, Port of London, ** Improved apparatus for 
the in-tautaneous lowering and detaching, and also for hoisting and secur- 
ing ships’ boats.”— Petition recorded 22nd February, 1864. 

481. Curistoruer Saw, Wicker Ironworks, Sheffieid, Yorkshire, “ An im- 
pr in the facture of malleable shot, and in apparatus for 

that pu .'— Petition recorded 26th February, 1864. 

535. Hexry Bennison, Burrage-road, Plumstead, Kent, ‘‘ Improvements in 

Pp or obtaining motive power by means of water.’’—Partly a 
communication from Frederick Arundel Downing, Hobart Town, 
Tasmania. 

512. Wiuu1aM Inorson, Wraysbury, London, ‘‘ Improvements in the manu- 
facture of paper and in machinery employed therein.” —Petitions recorded 
3rd March,1864. 

698. Benoit Xavier RicHarD and Raymonp Rappieson, Rue da la Prefec- 
ture, “Improvements in the manufacture of gold and silver wire.”— 
Petition recorded 9th April, 1864. 

925. FREDERICK ALBERT GatTTy, Accrington, L hire, ‘‘ Improvement 
in treating garancine and other products of madder.”— Petition recorded 
13th April, 1864. 

1053. Hiram Smitn Jacoss, Portland, Oregon, U.S., “ Improvements in 
wheel-dressing machines,”— Petition recorded 27th April, 1864. 














List of Specifications published during the week ending 


th May, 1864. 

2196, 2s. 6d., ; 2130, 4d. ; 2207, 1s. 10d. ; 2226, 10d. ; 2231, Sd. ; 2232, 8d. ; 
2233, 1s.; 2234, 4d.; 2235, 4d.; 2236, 1s. 2d.; 2287, 4d.; 2238, 8d.; 
2239. 10.; 2240, Sd.; 2241, 6d.; 2243, 4d.; 2244, 10d.; 2245, Is 4d. ; 
2246. 10d. ; 2247, 8d. ; 2248, 4d. ; 2249, 4d. ; 2250, 10d. ; 2251, Gd. ; 2252, Sd. ; 
2253, 10d. ; 2254 4d. ; 2255, 4d. ; 2256, 8d. ; 2257, 4d. ; 2258, I0d. ; 2259, 4d. ; 
2261, Is. 4d. ; 2263, 4d. ; 2264, Is. 4d.; 2/65, 4d.; 2267, Is. 4d. ; 2268, 6d.; 
2269, 8d. ; 2270, 4d. ; 2271, Sd. ; 2272, 8d. 





** Specifications will be forwarded by post on receipt of the amount of 
price and postage. Sums exceeding 5s. must be remitted by post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty’s Patent Office. 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one — next after the date of the Gaeztte 
(and of the Journal) in which this notice is issued. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
2363. A. V. NewrTon, Chancery-lane, London, “ Joint for the tubes of surface 
d 3." — A ication. — Dated 25th September, 1863. 

The principal object of this invention is to provide for the removal of 
any one of the tubes of a condenser, for repair or any other purpose, with- 
out disturbing the others, and at the same time to provide for the free lon- 
gitudinal expansion of the tubes; and to this end the invention consists in 
forming the joint between a tube and tube sheet by means of a thimble 
passing over the end of the tube, and screwing into the tube sheet, and a 
ring or gasket of india-rubber or other packing material, which is inserted 
into a cavity in the sheet, and compressed around the tube by means of 
the thimble, in such manner as to e a steam-tight joint, but freely per- 
mit the longitudinal exp of the tube. The central ing of the 
thimble is circular in form at the inner end, for the reception of the tube, 
but of square or other polygonal form at the outer end, for the reception of 
a wrench or key, by which to screw the thimble into its place.—WNot pro- 
ceeded with. 

2365. E. Luorp, Dee Valley, near Corwen, “ Rotary engines."—Dated 25th 
September, 1863. 

This invention relates, First, to wheels to be worked by water, and in 
which the water enters at the axis of the wheel, and then passes along a 
curved passage, or along curved passages to the periphery, and this part of 
the invention consists in reversing the curve of the near the peri- 
phery of the wheel, so that the water shall be discharged in the contrary 
direction to that of the ordinary wheel, having the curve of the passage or 
passeges for water only in one direction. A valve is placed in each of the 
returned passages, to regulate the quantity of the fluid. The in- 
vention relates, Secondly, to rotary wheels to be impelled by the pressure 
and the elastic force of steam or other elastic fluids ; and the object of this 
part of the invention is to obtain by reaction all, or nearly all, the power in 
the elastic fluid due to its p’ and expansion ; and the invention con- 
sists in obtaining the power from elastic fluids, by causing them to enter at 
the axis of a wheel, then to pass to the periphery of the wheel along a 
ehannel forming a curve, which is similar to the involute curve struck from 
@ circular evolute at the axis of a wheel; this involute curved 
channel terminates against a curve, which is a circle forming the periphery 
of the wheel; the curve of the passage or channel is then reversed or 




















tubular stays or other whereby a perfect combustion of the gases 
takes place.—Not a with. 
2377. L. J. J. Juan, Paris, “Construction of steam boilers.”—Dated 28th 


September, 1863. 
This invention cannot be described without reference to the drawings. 
2413. J. E. F. Lupexs, Islington,and M. Fiscuer, Paris, “ Obtaining 
motive power.”—Dated 2nd October, 1863. 
This invention consists in obtaining motive power by means of a series 
placed in a vertical, horizontal, or any other suitable position 
around a frame.—Not proceeded with. 
2415. J. Tes, Glasgow, “ Packing for stuffing-boxes and pistons.”—Dated 
2nd October, 1863. 

This invention relates to packing for stuffing-boxes and pistons, and has 
for its object the better application of the lubricating r, bined 
with tightness and easy motion, and the improvements are specially 
applicable to a kind of packing in common use, wi consists of a 

formed of canvas, with vulcanised rubber embedded therein, and 
having a covering of wire cloth m the rubbing surface, that is, on the 
inner surface in stuffing-box packing, and on the outer surface in piston 
packing. One impr iste in mak! the material for the 
rubbing surface of wire and woollen or worsted threads interwoven, 
instead of being of metal alone; or, instead of woollen or worsted, other 
threads of animal or vegetable fibre may be used. The canvas used in the 
construction of the ring is usually pared with a mixture containing 
grease, blacklead, sulphur, and aluin, but by the present invention rosin is 
used instead of the sulphur and alum, as it has less tendency to soften and 
injure the rubber.—Not proceeded with. ; 











Crass 2,—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Gc. 

2360. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “ Joining leather.” 

-_ icati Dated 24th September, 1563. 
This invention consists in applying a rack and pinion system to horse 
collars, by means of which they may be enl more or less according to 
the size of the horse’s neck.— Not proceeded with. 


2376. T. Lown, Brighton, “ Break for railway and other carriages.” —Dated 
28th September, 1863. 

This invention consists in fitting to or forming as part of the axles of 
railway nes, carri , and truck (at the ceutre or other suitable 
part), @ col or wheel, having teeth on one portion of its periphery, 
the other portion being to receive a or strap which forms 
the break power, as hereafter stated. On spindles slightly inclined, and 
kept clear of the collar or wheel during the progress of the in, tl 
patentee mountstwopinions. The upper ends of these spindles carry toothed 
wheels, which gear into a central wheel, the axis of this central wheel being 
arranged to conduct and receive a threaded shaft placed vertically. The 
lower end of the vertical shaft is jointed to one end of a lever in connection 
with the break band or strap. In connection with the above arrangemen' 
he employs a triangular or ‘legged lever, two of its | 
loosely to the lower ends of the before-mentioned spindles, the other leg 
having two wires or chains attached thereto, which chains pass over pulleys 
one to the guard and the other to the driver. The leg entio’ hasa 
bolt in the back which takes into holes or slots in a quadrant shaped bar, for 
the purpose of retaining the leg in any desired ition. The and 
driver have each under their controla spring bolt lever working in a notched 
quadrant ; to these levers the other of the wires are connected. A bell 
is placed on each of these quadrants which is sounded on either wire being 

ulled. Near the upper ends of the spindles two rods are jointed, their 
Goer ends being connected to slide nuts for the purpose of working down 
the vertical screw shaft. Springs are employed to assist in returning the 
apparatus to its normal position. apparatus tted under the engine, 
carriage, or truck, and is enclosed in a suitable casing. 


2379. P. Cato, Liverpool, “‘ Construction of combined iron and timber ships.” 
—Dated 28th September, 1863. 

This invention relates to that class of combined iron and timber ships in 
which the ribs or frames are made of iron, and the skin or planks of timber, 
and the object thereof is to bind or secure together more firmly and make 
more taut the hull of a ship, and to relieve the through bolts from the 
strain which they have to bear in ships of this class constructed in the usual 
way. In ships constructed according to these improvements the three main 
parts, viz., the ribs or frames, the planks or skin, and the through bolts, 
are of any usual shape, kind, or description, and are fitted together as may 
be Sound : most suitable. Secured to, and projecting from, the outer sur- 
faces of the frames or ribs are pieces, say, of metal, which take into sunk 
recesses or on the inner surfaces of the planks or skin ; or the inner 
surfaces of the planks or skin may have sunk spaces which fit on to the 
frames or ribs, the object being, as above stated, to bind the ribs or frames 
and the planks or skin stiffly r. ment of which 
the patentee prefers, however, is neither more nor less than a dowel joint 
formed by securing to the frames or ribs by rivets, cylindrical pieces ot cast 
iron, which have holes nding thereto in the timber planks or skin to 
allow them to be brought close up to the ribs or frames. 








Trarric Receirts. — The traffic receipts of railways in the 
United Kingdom amounted for the week ending the 30th of april, 
on 11,198 miles, to £618,725, and for the corresponding week of last 
year, on 10,805 miles, to £552,906, showing an increase of 393 miles 
and of £60,819 in the receipts. The gross receipts on the following 
14 railways amounted in the te, on 7,744 miles, to £486,409, 
and for the corresponding week of 1863, on 7,565 miles, to £438,323, 
showing an increase of 179 miles and £48,086 in the receipts. The 
increase on the Caledonian amounted to £1,955; on the Great 
Eastern to £5,132; on the Great Northern to £5,490; on the 
Great Southern and Western to £315; on the Great Western 
to £4,500 ; on the Lancashire and Yorkshire to £5,027; on 
the London and North-Western to £8,839; on the London and 
Brighton to £206; on the Londen and South-Western to £334; 
on the’ Manchester, Sheffield, and Lincolnshire to £1,633; on the 
Midland to £6,944; on the North British to £535; on the North- 
Eastern to £5,534; and on the South-Eastern to £1,642—total, 
£48,086. The goods and mineral traffic on those lines amounted to 
£274,090, and for the corresponding week of 1863 to £242,504, show- 
ing an increase of £31,505. The receipts for passengers, &e., 
amounted to £212,400, against £195,819, showing an increase of 
£12,733. The traffic receipts on 63 other lines amounted on 3,454 
miles, to £127,316, and for the corresponding week of last year, on 
8,240 miles, to £114,583, showing an,increase of 214 miles and of 
£12,783 in the receipts. The total receipts of the past week show 
an increase of £8,025 as compared with those of the preceding week, 
ending the 23rd of April, and, as compared with the corresponding 
week of last year, indicate a considerable increase in the traffic of the 
country. 





Harpware Trapes: Scarcely so Active: The Foreiyn Demand: 
Rise of Discount in the Home Market—The Trades of Particular 
Localities—Tue Demanp ror Metats: Dull—Tus Wier ror THE 
Atuantic CABLE TO BE MADE IN BinwinenaM, 
A very taps Saat continues to be ee ey a! for plates, 
especially for s rposes, and for which fall list rates are 
obtained. In pre anges) i the 


k, has, perhaps, slightly im A y-y te dean od —< 
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sally require makers to submit 101 "Pig iron is still « 


y to submit to lower 
drug. It is impossible hed amcanion tut 


to be tending directly to the point at which consumers have for 
some time been hoping that it would arrive. The demand has so 
greatly fallen off that if the minerals in this of the kingdom 
are to be developed, and the trade kept from leaving us, we must 
sell at lower prices. But this the masters say they cannot do until 
wages are down. That at the pits and the blast furnaces they will 
remain up long is impossible, for a considerable number of furnaces 
have recently been put out; and others are to follow. We are much 
within the mark when we put down the number which have been 
blown out at fifteen. The make has hereby been reduced 1,800 tons 
weekly, and the consumption of minerals five times that quantity. 
Still, however, the make is in advance of the demand. 

The coal trade is not so buoyant as it was even in the East Wor- 
cestershire district. This arises from the falling off in domestic 
consumption. In some instances, where parties are forcing the 
trade, they are submi to a reduction in prices; but the leading 
houses in that district refuse to give ways ferring rather to lessen 
the get than lower the rates. West of Dudley the colliers and iron- 
stone workmen are free from agitation, there being no likelihood of 
any interference in the rate of their at nt. 

n another letter from Dr, Percy on ainlag f South Staffordshire, 
he says :—‘‘ When I published the now famous passage, I was fully 
prepared for the obloquy I should haveto encounter. I have only 
met with the fate of every man who has to ex, a —— 

or crying imposture; and the ferocious howl of co 
smitten bailiffs is sweet music in my ears. The circular, signed 
Henry Johnson, thin as was the paper of which it consisted, may 
serve as a touch to mi upa coulegution which shall burn out the 
South Staffordshire, The questio 

not merely concerns the welfare of every coal pro; of this 
district, but is one of great national importance, as her Majesty's 
ins r of coal mines, Mr. Wynne, so forcibly stated in his report. 
It is the interest of every man, woman, and child in the rte 
to 2, as far as possible, the prodigious waste of coal alleged 
by Mr. Kettle and others still to take place in South Staffordshire. 

he doctor concludes by observing that he believes the controversy 
will tend greatly to the advantage of South Staffordshire, but, as 
yet, it has hardly commenced. 

The general manufacturing trades of this district must be re- 

rted as in a slightly 7 condition than they were last week. 

xcepting to — and Italy, to both of which countries a tolerabl 
large portion of goods has been sent, the Continental trade is dul 
but with countries more remote, such as America, the East Indies, 
and Australia, there continues to be a steady trade. The rise in 
the price of ena bee had something to do with the slight change ; 
but the orders in hand are sufficient to keep most of the manly. 
turers, both in Birmingham and Wolverhampton, and the 
surrounding townships, in tolerably full employment. How long 
this will continue the course which the Germauo-Danish war may 
take will decide, 

The metal market continues dull; the fall which has taken 
place in the price of tin—amounting to 6 per cent.—has not 
stimulated the demand for that metal, and transactions in it have 
been on a very moderate scale. In copper, also, there is not much 
doing, and the prospect of a further decline in the price is spoken 
of with some — of confidence. Tin-plates have been in fair 
demand, and "p are well supported. At Birmingham trade 
is a shade quieter, and the demand for material has fallen 
off. The platers, brassfounders, and iron-drawers are doing 
a good busiuess, but at the rolling mills there is less anima-, 
tion. In Wolverhampton the men are working full time 
at most of the principal manufactories, and the out wor are well 
en, The japanners report favourably of trade in that branch ; 
for hollow-ware and tin-plate goods there is also a steady demand. 
In spades and shovels, rivets, bolts, and other articles of that class, a 
6 trade is being done. At Wednesbury the large works are in 
ull operation, and in the casting trade generally there is more 
activity. At Darlaston business is dull, and the operatives are only 
partially employed, the depression which still prevails in the gun‘ 
trade operating to produce this result, At Walsall the saddiers’ 
ironmongers are fairly ae with orders, and in the hollow-ware 
trade of West Bromwich more business is being done. In the 
neighbourhood of Stourbridge there is more activity than at any 
former the year. 

Birmingham still takes the lead in the manufacture of wire. Mr. 
James Horsfall (firm of Webster and Horsfall) has received the 
order for the whole of the homogeneous wire required for the 
Atlantic telegraph cable, his wire having been unanimously selected 
for the purpose by the scientitic committee appointed by the com- 

ny to test the various samples submitted for competition. The 
ength of the cable will be about 2,300 miles, and the order has to be 
completed in the spring of next year. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

LiverPoo.: The Town Council; Iron Shipbuilding; Central Rai 
Station: The Strike at the Mersey phar y ml wae oy 4 
BUILDING aT Hutt—Tue Pustic Works Act, 1863: wy 
_ om Telagraph Co Tue a Dsstator: United 

ingdom ‘ompany : oe ildis jatters: The Ro 

Agricultural Society at Newcastle : ort Paster Katony(Blaydom 
and Consett Branch): Proposed Bridge over the Tyne—Tut State 
or Lancasnirne: Further Improvement — Tue Coat Trane : 
Derbyshire, Lancashire, and South Yorkshire—T us tate Saerrierp 
Disastsr—Tue Barer over tae Trent at Keappy—A Lone Ling 
or Gas Lamps—Scorrisu Topics : Cheap Telegraphy: Railway 
Matters; Glasgow Waterworks: Clyde Shipbuilding. 

roceedings at the 


WE commence, as usual, with ~~ ¥° The 
last sitting of the Mersey Docks and Harbour presented no 
of the town council it was 


point of interest. At a m 

stated that a letter had been received by the committee from the 
Borough Surveyor, Mr. Weightman, to the effect that he had lo 
felt that age, and the necessity for more frequent relaxation, w 
incapacitate him for the due performance of the onerous duties of 
his office; and he now considered it to be his duty to place his resig- 
nation in the hands of the council at an early date. Mr. Alpass 
said that while in London and other towns builders were onl 
required to make the wall of two storey houses Qin. thick, yet 
Liverpool they were required to make them l4in. thick. He moved 


that it be referred to the Health Committee to report to the council 
if any and what amendments were desirable to be made in the Build- 
ing Act. Mr. Jeffery seconded the motion, and remarked that there 
were more anomalies in the act than the one pointed out by Mr. 
} Alpass. After some remarks by Messrs. Picton and Stewart, the 
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motion was lost by 21 votes against 13. Yesterday week, a fine iron 
barque, of 550 ane burthen, was launched from the building ard 
of Messrs. Thos. Vernon and Son, Brunswick Dock. As she glided 
into the water she was named the Prince Arthur, by Mrs. Alexander, 
wife of one of the owners. Her length between perpendiculars is 
163ft.; breadth, 23ft, 6in.; and depth of hold 17ft. 6in. Her 
tonnage, according to the old measurement, is 549 44-94ths tons, 
She is classed AA 1 at Lloyd’s, and for twenty years in the Liver- 
- ea A 

pool Underwriters’ books, She is the property of Messrs. Nelson, 
Alexander, and Co., of Liverpool, and is a sister ship to the Philip 
Nelson, launched in March. On the same forenoon an iron screw 
steamer of 500 tons burthen and 80 horse power was launched from 
the yard of Messrs. Laird Brothers, Birkenhead. She has been 
built for the West India and Pacific Steam Navigation Company, 
and is intended to carry the mails between St. Thomas, La Guayra, 
and Puerto Cabello, for whith service the company has obtained a 
considerable subsidy. This vessel, which is called the Robert Tod, 
has been constructed with a view to fast sailing. The opposition to 
a bill now before Parliament for securing a central railway station 
in Liverpool has been withdrawn, and with some amendments, 
mutually agreed upon, it will be allowed to pass. It will be recol- 
lected that the company consists of Mr. Lawrence Heyworth, jun., 
Mr. Brinsley De Courcy Nixon, Mr. Archibald Park, and Mr. 
Edmund Reeves; that the proposed capital is £500,000, with power 
to borrow £166,000; and that the design is to construct a railwdy 
from the Garston and Liverpool Railway, near Egerton-street, 
Toxteth-park, to near where Lawton-street abuts on Ranelagh- 
street. At the Liverpool police-court yesterday week before Mr. 
Raffles sixteen puddlers, who were last week charged with leaving 
the employ of the Mersey Steel and Ironworks Company, on the 
19th of April, without giving notice, but were then discharged in 
order to see whether they could not come to sume arrangement with 
their employers, were again brought up. Mr. Simpson again 
appeared to prosecute, and Mr. W. P. Roberts to defend. It was 
stated that the Borough Surveyor objected to the proposed improve- 
ments for ventilation, as the street ran past. Mr. Raffles suggested 
that they should talk over the question privately and try to settle it, 
but the effort did not succeed, as Mr. Simpson insisted on an 
acknowledgment from the men that they were in the wrong. A 
question was next raised as to the detention of the wages of the 
men. Mr. Clay said they were detained in order to cover the 
damage sustained in consequence of the men leaving without notice 
The case for the men was that on the day in question the heat, 
owing to the bad ventilation, was so great that the men could not work, 
Mr. Clay, manager of the works, was examined. He said that only on 
two occasions in twelve years had it been too hot for the men to work. 
The company desired to give the men every convenience. Joseph 
Williams, foreman of the puddlers, said that on the day the men 
left work he considered it cool enough, and there was no smell of 
sulphur that he perceived. When the wind was south it blew the 
sulpbur back on the men. Messrs. T. Spence, Shropshire, and Noel 
Legge, Warrington, said that the works were well arranged, and 
they could not suggest any improvements. Other witnesses were 
examined for the prosecution, after which Mr. Roberts addressed 
the bench for the defence. He said a portion of the men’s wages 
had been kept from them; and this had embittered the dispute. 
Concessions would have been made on the last day the men were 
before the court, but now a bitter feeling had Leen evoked—made 
more bitter by the fact that he was induced to come back and ask 
for the wages due. Llenry Duncan, puddler, and John Price, 
puddler, proved that on the 19th of April, the sulphur was blown 
back upon them, and that they were ill. The last witness said; “I 
am still in the employ of the company. I think both the sulphur 
and the heat had something to do with the men leaving. I fre- 
quently left off from the heat and when the wind was from the south. 
| often had cramps. Sometimes they stand upon my ribs like eggs.” 
After this evidence, Mr. Raffles declined to convict the defendants, 
and they were discharged. 

A day or two since Messrs. Samuelson and Co., of Hull, launched 
ative iron screw steamer, the Finmarken. She is built for a Nor- 
wegian company. Her measurements are: Length, 180ft.; beam, 
26tt.; depth, 14it. The burthen of the steamer is 400 tons, 

It appears that having obtained a loan under the Public Works’ 
Act, 1863, the Manchester town council has let works for sewering, 
road making, &c., to the extent of £14,000, and will! be enabled to 
set to work a certain number of factory operatives. Last week, Mr. 
Rawlinson, C.E. attended at the Stockport Court House, in pursu- 
ance of an order from Sir George Grey, to institute an inquiry with 
the view to putting into effect the powers of the Lands Clauses 
Consolidation Act, 1845, with respect to the purchase and taking, 
otherwise than by agreement, the lands descrived in a petition duly 
presented to the Secretary of State. Mr. Howard, solicitor, acting 
for the town clerk, appeared for the corporation; and Mr. Johnson, 
solicitor, attended to oppose the erection of a bridge over the Little 
Underbank, from St. Peter’s Gate to Market-place. As no opposi- 
tion was offered to any portion of the general scheme except the St. 
Peter's Gate Bridge, Mr. Brierly, the surveyor instructed to prepare 
the plans for all the contemplated improvements and new thoreugh- 
fares, handed in the six plans, including that objected to. The cost 
of the bridge he estimated at £6,552, which included damage by 
severance and tenants’ compensation. ‘The structure, &c., he esti- 
mated, would cost £3,232, and the land and other property he put 
down at £3,320. The bridge would be 90 yards in length, 32ft. 
above the level of Little Underbank, and 30ft. wide. He then 
entered into a comparative statement respecting the various routes, 
urging that from the westerly part ot the borough to the east, lead- 
ing to the Market Place, was the most preterable as regarded 
distance, gradients, and cost. Mr. Alderman Williamson, Mr. 
Alderman Howard, Mr. Fernley, Mr. W. Webb, and Mr. George 
Yates, gave similar evidence, testifying to the urgent want of a 
Jevel communication in order to supersede the present circuitous and 
dangerous route by steps and inconvenient ascents. It was also 
shown that the majorities in the town council in its favour had 
increased from 2 to 15, and ultimately the question bad been 
allowed to pass with only one dissentient vote. Mr. Johnson, on the 
other side, contended that the money to be applied for under the 
Public Works Act was never intended to be expended upon works, 

ike those now contemplated where nothing but skilled labour could 

be employed. He also submitted that the scheme was contrary to 
the resolution passed in the council for the borrowing of £85,000, in 
order to give relief to the able-bodied factory operatives, and ob- 
tained at a reasonable rate of interest; and that the cost of the 
bridge would not be less than £10,000, and not £6,000 as estimated. 
ile then presented a petition against the bridge, signed by three 
aldermen, sixteen councillors, and 4,760 owners of property and 
ratepayers. Ultimately the petition was withdrawn. ‘Ihe com- 
missioner reminded Mr. Johuson that although unskilled labour 
might not be employed in the execution of the works, there would 
be no breach of trust either by the council, the Government, or by 
himself. 

On Monday, the Mackay great gun was again tested on Crosby 
Sands, near Liverpool. A steel bolt, 12in. long, and weighing 
153 \b., was fired at a target representing asection of theside of I.M.S. 
Agincourt, at present being constructed at Birkenhead. The target 
wos constructed with a 5jin. armour plate, 9in. teak backing, jin. 
iron * skin,” timber balk, and sand—large piles supporting the 
whole ‘The shot struck the target 12in. below, and directly ina 
line with the bull’s eye, went clean through, buried a piece of the 
target, 90 lb. weight, 4ft. deep in the sand, and then travelled 440 
yards along the beach. The distance of the target from the gun 
was 200 yards—the distance at which the Government authorities 
have tested other guns. Earl de Grey and Ripon recently said that 
another gun had accomplished the same work as the weapon of Mr. 
Mackay ; but the gun referred to was three tons heavier, and had a 
bore of l0}in., whereas Mr, Mackay’s has only a bore of 8,in. 
Captain Fisher, R.N., Colonel Clay, Major Blundell, Mr. James 
Mackay, the owner of the gun, Mr. Daniel Mackay, and several 
other gentlemen, witnessed the experiments. 

From the north-eastern district we glean several facts of interest. 
It is stated that the requisite capital having been raised, the United 





Kingdom Telegraph Com will open a station in South Shields 
shortly. This cumpeny’ chould have opened an office in North 
Shields some months ago, but through some “ hitch” not explained, 
North Shields has not yet been connected with its system. Messrs. 
J. Wigham Richardson and Co., Low Walker, have launched a small 
dle steamer, which will be fitted with 22-horse power engines by 
essrs. R. and W. Hawthorn, with patent surface condensers by 
Mr. J. F. Spencer. She is intended to convey passengers from the 
mainland to Ryde, in the Isle of Wight, and was named the Transit 
before entering the water. Messrs. Pile, Hays, and Co., of North 
Sands, Monkwearmouth, who recently commenced the building of 
vessels on Mr. Jordan’s principle of combining wood and iron, 
launched, on Saturday, a fine specimen. She is 910 tons according 
to builders’ measurement, and is intended for the Australian pas- 
senger trade. She is named the City of Adelaide, and will be com- 
manded by a Newcastle gentleman, Mr. Bruce. Messrs. Denton, 
Gray, and Co. launched their second iron ship from their yard at 
Hartlepool on Saturday afternoon, in the presence of some hundreds 
of spectators. The vessel is of a first-class model, and is 1,100 tons 
register, length 193ft. She has been built for Mr. G. Wilson, of 
Liverpool, and is named the Carlisle. She is intended for the 
Calcutta trade. The greater portion of the men in the employment 
of Messrs. Pile, Spence, and &., iron shipbuilders, West Hartlepool, 
who have been on strike for an advance of 1s. per week wages, 
have relinquisbed their claim and returned to their employment. 

In connection with the approaching meeting of the Royal Agri- 
cultural Society at Newcastle, it appears that arrangements ‘have 
been made by which passengers as well as goods will be conveyed 
to the edge of the Town Moor by rail from the Manors and the 
Central Station. This will be a great convenience. Efforts are 
being made to have the line ready next month, so that it may be 
available for the races. The steam ploughs are to be tried on a 
piece of ground near Long Benton. The North-Eastern Railway 
Company is moving in the matter of the Blaydon and Consett line. 
It is three years since this company got the bill, and nothing yet has 
been done towards making a start. The preliminary arrangements 
are, however, being pushed forward, and in the course of a short 
time the contracts will be let. The River Tyne Commissioners are 
about to proceed with the construction of a proposed new bridge 
over the Tyne. Yesterday week a commencement was made with a 
temporary structure. With reference to the new bridge, an official 
report from Mr. Bryson affords the following details :—* Ist. The 
intended position is on the line of the present bridge. It has four 
spans and three stone piers in the river, with land abutments at each 
end. The piers in the stream will be placed in a line to coincide 
with the piers of the High Level Bridge. The length of each span 
is 100ft., clear of the piers. The masonry of the centre pier will 
require to be made extra strong, because it will have to carry the 
entire weight of the swing girder, with railing, roadway, and foot- 
way all formed on it, and which will revolve horizontally on the top 
of the middle pier, similar to the seat of the 60 ton crane on the 
Quayside. The swing girder, when in position, will extend 
over the two arches on the north and south sides of the 
middle pier, and will, consequently, be about 260ft. in length, 
the balance being in equilibrium. 2nd. The height of the pro- 
posed bridge will be governed, I presume, by the roadway gradients 
of the Parliamentary section, which is 1 in 20 in the rise, and 1 in 28 
towards the centre on the north end, and 1 in 28 on the Gateshead 
side, while the two centre arches are about equal, but any higher 
level will be preferred by the engineer. On the centre pier a signal 
is intended to be constructed, at a sufficient altitude to be readily 
seen from the vessels both on the western and eastern sides of the 
bridge, which, during the night tides, will be illuminated. It can 
also be made to give distinct warning tothe road traffic prior to 
entering on the bridge at either end, 3rd, The width of the present 
bridge is 36ft., including the side parapet walls, or 34ft. in the clear 
roadway ; but the proposed bridge is intended to be seven or eight 
feet wider, or about 44ft., and consequently will require the centre 
pier about the same width to support the bearing plate to the girder 
in its revolution or when swung open.” 

The state of Lancashire continues to improve. The number of 
mills working full time has largely increased during the past five 
weeks, and the following figures show the gradual and very 
considerable improvement since the commencement of the present 
year:— 
2 Short time. Out of work, 

January oo ee 210,739 .. 125,856 .. .. 158,653 
February 224,118 .. o LIT952 .. «oe 154,684 
March .. «- eo 293,807 .. «oe W411 co oc 146,920 
April .. .. «- oc 265,900 .. .. 94,309 .. .. 126,828 

It should be observed that a large number of those factory opera- 
tives returned as ‘‘out of work” have been earning considerable, 
although irregular wages, by various casual employments. 

The coal and iron trades of the Derbyshire district continue 
active. Everywhere business is excellent, and the lock-outs in the 
north continuing, the tide of trade is diverted into the hands of 
Derbyshire coalowners. In consequence, the usual falling off in the 
trade felt at this time of the year has been scarcely noticeable. 
With respect to the Lancashire coal trade, it appears that although 
the business done in engine coal and slack has been as large as for 
some time past, yet the demand for the best descriptions of house 


Full time. 





coal has fallen off slightly, and no improvement can be recorded in 
cannel. A good export trade has, however, been done, and no 
change has taken place in prices. The monthly report of the quan- 
tity of coal exported shows that 40,052 tons of coal and 6,537 tons 
of cannel have been despatched to foreign ports in April, against 
43,650 tons of coal and 6,196 tons of cannel in 1863, a slight 
decrease in the one, which is balanced by a corresponding increase | 
in the other. The exports during the four months ending April, 
1864, are, however, no less than 70,536 tons in excess of the quan- 
tity despatched in the same period last year. Although the strike is 
as rigid as ever, a better trade is noted in the South Yorkshire coal | 
district than last week, the pits in operation employing as many 
men as possible to meet the large orders which come to hand from 
all parts, especially from the metropolis. The South Yorkshire , 
Railway Company have entered into an agreement with the Lanca- 
shire and Yorkshire Railway, by which coal from the western coal 
fields of Yorkshire may pass upon their line at Barnsley, and 30 pass 
on to the Great Northern at Doncaster, to meet the demands of the 
Great Northern, whose coal traffic to London just now is more 
extensive than it has been before for the time of the year. 

A meeting of members of the legal profes-ion has been held at | 
Sheffield for the purpose of selecting gentlemen to be recommended 
as the most eligible individuals to be appointed on the commission 
which it is proposed to issue for the settlement of claims arising out 
of the late terrible disaster at the Bradfield reservoir. The vote of 
the majority of the practitioners present was in favour of the Right | 
Hon. J. S. Wortley, Mr. W. Overend, Q.C.,and Mr. J. B. Maule, 
recorder of Leeds. The meeting also appointed a committee to | 
examine a bill which the Sheffield Waterworks Company is about | 
to introduce into Parliament. 

We read with regard to the great bridge over the Trent at Kead- | 
ley :—A double line is being laid over this nearly accomplished 
undertaking. ‘The line between the Trent on the east side and the | 
viaduct is somewhat sunken from the boggy nature of the soil. 
This is being strengthened, and, though the railway throtgh to 
Barnetby is expected soon to be opened, it is in contemplation to 
make a double line throughout, with proper sidings and stations, 
Another furnace is being constructed for smelting iron ore by an 
enterprising firm. | 

The Failsworth Local Board of Health has decided to light its 
township with public lamps. This resolution will have the effect of 
giving an uninterrupted line of street lamps between Oldham and | 
Manchester; and, starting at Patricroft, a line of lamps will now 
extend through Manchester and Oldham in an unbroken stretch to 
Springhead, in Saddleworth, a distance of sixteen miles. 

As regards Scottish topics, we note that the United Kingdom 
Telegraph Company has just opened offices at Edinburgh and Leith, 
It is easy to predict that by 1870 shilling telegrams will be the 


universal rule in the British Isles. With reference to a statement | 


that arrangements were in p for terminating what is known 
as the joint purse agreement between the Caledonian, Edinburgh,~~ 
and Glasgow, and Scottish Central Railways, the Glasgow Herald . 
says:—A new agreement has been concluded between the Edinburgh 
and Glasgow, and Scottish Central Companies, extending for thirty 
years the present agreement, which expires in 1866, and under 
which the | ers arrangement has satisfactorily worked. The 
new agreement, it is added, is .also a modification, in so far as the 
Scottish.Central, having at present running privileges to Glasgow 
over the Edinburgh and Glasgow line, is to have them also to Edin- 
burgh; and as a compensation to the Edinburgh and Glas- 
gow, the Scottish Central grants similar privileges to 
the former company to Perth. In regard to a_ bill 
now before Parliament concerning the Portpatrick Railway, it was 
stated last week to a committee of the House of Commons that the 
promoters adhered to their alliance with the Caledonian, and would 
not accept the offer of the Glasgow and South-Western to work their 
line. The committee, therefore,in accordance with their previous 
decision, passed the preamble, but refused to give compulsory run- 
ning powers over the Castle-Douglas Railway. Facilities in the 
ordinary terms were, however, granted. The Glasgow water com- 
mittee has held a discussion on the state of the reservoirs connected 
with the Loch Katrine works. The sub-committee on works and 
water supply reported that there had been submitted to them 
notes by Mr. Gale, together with a report by Mr. Bateman, respect- 
ing the condition of the Gorbals Water Works, as the result of the 
recent inspecti The ¢ ittee recommended that Mr. Fowler 
be appointed to act in conjunction with Mr. Bateman and Mr. Gale 
in visiting and reporting on the works connected with the Loch Katrine 
water supply. Itwas stated that Mr. Fowler had been mentioned by 
Mr. Bateman as an engineer with whom he would willingly act in 
making the inspection. The chairman, in moving the adoption of 
the committee’s minutes, said the alarming accident at Sheffield had 
induced the magistrates to take the initiative, and recommend that 
the stability of the works in question be examined carefully by 
a competent engineer, for the purpose of affording the public that 
security which they had a right to demand. Mr. Jobn Taylor 
disapproved of the course pursued by the committee in 
proposing that Mr. Bateman should have the appointment 
of the engineer who was to inspect his work. They would 
find, he added, that the proposed inspection would be 
a very expensive proceeding. They would have a high fee 
to pay the inspector, and the latter must recommend some changes, 
otherwise it would not be worth while making a report. Mr. Millar 
said that, so far as his- observation went, there seemed to be quite a 
feeling of security in regard to the Loch Katrine Works, and he 
rather thought the appointment of the eminent engineer proposed 
was a work of supererogation, seeing that Mr. Bateman and Mr. 
Gale had already reported to the effect that the works were perfectiy 
secure. At the same time, if the expense was only to be £200, or 
£250 at the outside, he was quite willing to forego any feeling he 
had in the matter, and he believed the public would be williug 
to pay that amount. If it turned out that the inspection re- 
sulted in the recommendation of repairs, that would show there had 
been a strong reason for its beiug made. After some further dis- 
cussion a vote was taken, when the motion for the adoption of the 
minutes was carried against Mr. Taylor's amendment, by eight to 
six. With regard to Clyde shipbuilding, we may note that Messrs. 
A. and T. Inglis, of Pointhouse, launched on Friday a twin screw 
steamer of 370 tons B.M., with friction geared engines of 50 horse- 
power, named the Platypus. This is the first vessel fitted with a 
double screw, and driven by friction gear, which has been built in 
Glasgow. She is intended for the Queensland Steam Navigation 
Company for river traffic, and was built under the superinten- 
dence of Captain Patullo, the company’s representative here. After 
the launch, a few friends adjourned to the moulding loft to 
drink success to the Platypus, and prosperity to the Queens- 
land Steam Navigation Company. Messrs. Barclay, Curle, 
and Co., of Stobeross, have launched an iron screw steamer, for the 
Carron Company, for the Grangemouth and London trade. Her 
dimensions are 190ft. by 27}ft. and 15ft.; tonnage, 700 tons. She 
will be fitted by the builders with engines of 130-horse power. As 
the vessel began to move off the ways she was named the Clutha. 
The fine new paddle steamer Roe has run the distance between the 
Cloch and Cumbrae Lights in 514 minutes, being equal to 184 miles 
per hour. The Roe is the first of Messrs, Burns’ new fleet of 
steamers for the mail service between Scotland and Ireland. A large 
screw steamer, of 2,200 tons register, named the Iowa, arrived in 
the river on Sunday night, in tow of two tug steamers. She pro- 
ceeded to Glasgow, where she is to be supplied with engines. ‘he 
Iowa, was built in Waterford, and is one of the General Steam 
Navigation Company’s fleet, to ply between Liverpool and New York. 
The Clyde Shipbuilding Company has launched a paddle steamer 
named the Lennox. The Lennox is a sister vessel to the 
Leven, launched from the same yard last week. A finely~ 
modelled steamer, which was named the Beatrice, was also launched. 
The Beatrice is intended for the South American trade. Her dimen- 
sions are—Length, 190ft ; breadth, 23ft.; depth, 10ft. 3in. She will 
be engined by Messrs Henderson and Coulbourn, Reafrew, with 
engines of 150-horse power. The Clyde Shipbuilding Company has in 
contemplation the coustruction of a large dock for the repair of ships 
and steamers. A Nantes letter, referring to the recent launch, in the 
neighbouring port of St. Nazaire, of the French Transatlantic Com- 
pany’s iron steamship L’Imperatrice Eugenie, built by Mr. John 
Scott, speaks of the alleged intention of that gentleman, after com- 
pleting his contract with the company, to continue at St. Nazaire 
the shipbuilding business, for the reason that skilled labour and 
certain materials are cheaper there than in England or Scotland, and 
that, consequently, he can build ships ata more moderate price. The 
correspondent affirms that Mr. Scott’s resolution to this effect is 
definitively taken, and that he has even already accepted contracts to 
build at St. Nazaire for English houses. ‘lhe correspondent does 





| pot doubt of Mr. Scott’s success in France, and predicts that his 


example will be followed by other British shipbuilders ; so that, he 
says, “the day is not distant at whicb France, instead of England, 
will become the great shipbuilding country in Europe.” ‘I'his last 
conclusion must, of course, be accepted with reserve. 





METAL MARKET. 


Tue metal trade is depressed, and in most metal articles but little doing. 

RaiLs.--‘Jhe makers are well supplied with orders, the nearest quotations 
are £7 53. to £7 10s, per ton. 

Corrsr.—A dull market, and but little prospect of improvement. The 
nominal quotations are Manufactured £105, Tile and Cake £98 per ton. 

Tixn.—But few transactions reported. Banca £109, Fine Straits £107, 
Block £108, and Bar £109. By recent accounts from Singapore a large 
quantity of Straits tin was in course of shipment. 

Leap.—A gvod business doing, chiefly on American account. Soft 
English is quoted at £22 per ton, W B £23, and fine Spanish £21 10s. per ton. 

SPeLTER 1s quoted at £21 per ton, but no business. 

54g, Olu broaa-street, London, E.C., 
May 11th, 1864. 


PRICES CURRENT OF TIMBER. 
1862, 1863. || 1862. | 1863. 
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THE EXHIBITED MACHINERY OF 1862.* 


Ir is upwards of two years since the International Exhi- 
bition of 1862 was opened to the public, and it is more than 
eighteen months since the machinery annexes were closed. 
To mechanical engineers and manufacturers the annexes 
were the centres of chief interest, and their contents have 
been already described with a care commensurate with 
their importance. Our columns contained, at the time, 
extensive and analytical accounts of the principal classes of 
machinery exhibited. “The Practical Mechanics’ Illus- 
trated Record of the Exhibition” was a large and well- 
digested volume, published while the Exhibition was in 
progress, while, more recently, we have had the jurors’ 
reports, many of them bearing evidence of extensive and 
careful observation on the part of the jury reporters. It 
will be in the recollection of many of our readers that Mr. 
D. K. Clark was the superintendent of the western annexe, 
and it appears that he has been engaged during the last 
eighteen months in the preparation of a bulky volume, 
entitled “ The Exhibited Machinery of 1862.” The book 
comes rather late, and those who procure it will feel some 
disappointment in finding nearly all the woodcut illustra- 
tions reproduced from the old illustrated catalogues. Mr. 
Clark is known, however, as a writer on engineering sub- 
jects, and he could not have had a better one than the ma- 
chinery of the Exhibition. 

Mr. Clark’s present book commences with a history of 
railways, which —_ or may not be pertinent to the sub- 
ject in hand, It refers the opening of the Liverpool and 

fanchester Railway to the year 1829, and by an easy 
transition it includes the statement that “In 1852 the 
author first publicly investigated and advocated in this 
country ” the system of balancing, “ now almost universally 
adopted for outside and inside cylinders.” This statement 
concludes the historical division of “ railway plant,” and it 
is the first of a series of erroneous assertions pervading the 
whole book, and introduced, apparently, to make undeserved 
capital for its author. The system of counter-weighting, 
recommended by Mr. Clark with great zeal in 1852, was 
that of equilibrating the whole of the reciprocating weights. 
He went the length of insisting that a weight placed in a 
revolving driving wheel could exactly balance one working 
to and fro in the right line of the motion of the piston. 
Now, whoever has had to do with fast engines knows 
that they will bear nothing like the amount of counter- 
weight advocated by Mr. Clark, from one-half to two- 
thirds only of the reciprocating weights being balanced in 
the best practice. 

We have next a historical account of coal burning in 
locomotives. ‘This very naturally leads up to the “steam 
induced jets” devised by “the author,” in 1857. We have 
understood that Mr. Clark patented these jets with the 
permission of Mr. Gabey, at whose mustard mills he had 
seen them at work. However this may be, they had been 
patented in the identical form recommended by Mr. 
Clark, as early as 1806, the original patentee being William 
Nicholson, formerly editor of “ Nicholson’s Journal.” The 
French patent of Manoury Dectot (Brevets d’Invention, 
vol. xxvi., plates vii. and viii., and page 88), and another 
French patent (Brevets, vol. xx., page 353), show a great 
number of like currents for a like purpose. Mr. A. M. 
Perkins proposed and patented the same jets, in 1843, for 
blast furnaces, Mr. McConnell patented them in 1852, for 
locomotive boilers, M. Delabarre obtained a patent for 
them, for various purposes, in 1855, and Mr. Longridge 
proposed them for marine boilers in 1856. Ewbank (Hy- 
draulics, page 489), had applied steam jets many years ago 
to analogous purposes. So, as far as Mr. Clark’s patent 
goes, it is not worth the sheepskin on which it is engrossed, 
and considering that its sale, for £3,000, was prevented by 
the discovery of Delabarre’s claim, it is hardly fair in Mr. 
Clark to now bring it forward as his invention. This 
matter, however. is of much less consequence than that of 
the value of steam induced jets of air as an adjunct to coal 
burning locomotives. The evidence of those who are 
disinterested is that, while they prevent smoke, they 
prevent combustion also. In other words, they are likely 
to put out the fire; and if they do not produce this effect 
they waste so much steam that the consumption of coal is 
greatly increased. ‘The historical summary of coal burning is 
encumbered, nevertheless, with a mass of ex parteevidence to 
show that Nicholson’s, or Dectot’s, or Perkins’, or McCon- 
nell’s, or Delabarre’s, or Mr. Gabey’s (or Mr. Clark’s) “ jets” 
have served a better purpose than other plans of coal burn- 
ing. We should like to know what railway companies are 
now using them, and we should prize this information for 
professional purposes, and not merely for the sake of 
avoiding the shares of such company or companies as an 
investment. 

We next come, on only the 9th page of the book, upon 
“ Feedwater Heaters.” Witha notice of Mr. Beattie’s and 
Mr. Stirling’s plans, we have the inevitable apparatus in- 
troduced by “ the author” in 1860, an apparatus which, if 
it be not a reproduction of the Injector, is exactly that 
worked, eight years ago, on the Great Southern and 
Western Kailway of Ireland. But ,here, again, the in- 
validity of the patent is of less consequence than the 
practical inutility of the subject matter. Nobody, so far as 
we are aware, uses the “simple and compact feedwater 
heater,” figured on page 10 of Mr. Clark’s work. 

Mr. Clark at length begins his description of the loco- 
motives exhibited. This description is tolerably complete, 
and it is reasonably illustrated. The sukctenee of 
the notice of locomotives had been previously given 
in Mr. Clark’s paper, read at the Institution of Me- 
chanical Engineers, about a year ago (to say nothing 
of the series of articles, which appeared on the same sub- 
ject, in THE ENGINEER, vol. xiii.), but none of the pur- 
chasers of Mr. Clark’s book need grumble at this. Digress- 
ing from technical matters, let us observe that Messrs. 
Beyer, Peacock, and Co’s. fine engine in the Exhibition 
Was not named “Don Luiz,” as given by Mr. Clark. 
Indeed, it was marked “ D. Luiz,” as it might have been 
for Dyonisius, or Diedrich, or David Luiz. “Don Luis” 
is good Spanish for Sir Louis, or, in plain English, Sir 
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Lewis; but the Portuguese grandee is not Luis but Luiz, 
and the Sir is not Don but Dom. The American news- 


rinting the title of the principal railway 
in Brazil, where Portuguese is the national language, as 
the “Don Pedro II. Railroad,” whereas it is only good 
Portuguese by being rendered “ Dom Pedro Se; 0.” 

In the department of Cotton Machinery, Mr. Clark’s 
book bears evidence that he has assimilated much practical 
information from the usual sources—the explanations of 
intelligent exhibitors. 

We come, at length, to steam engines and steam boilers, 
and (although we were never aware of such a disaster at 
the Exhibition) to steam boiler explosions. Mr. Clark 
introduces the reasoning which first appeared on this sub- 


papers persist in 


ject in our own columns, in the months of September, 


October, and November, 1859. The distinction between 
rupture and violent explosion is dwelt upon almost exactly 
as pointed out by us in THE ENGINEER, vol. viii., p. 245, 
and elsewhere: The violence of boiler explosions is pone | 
attributed to the cause pointed out by us in our eight 
volume, pp. 209, 264, and 300. The language is 
changed in so far as the expression “the projectile 
force acquired by the particles of water and steam 
within the boiler,” differs from our first statement of the 
new theory, September 16th, 1859, in the following words, 
referring to the Great Eastern disaster, “‘ As soon, probably, 
as the internal heat of the chimney had induced the for- 
mation of steam, of a temperature of, perhaps, 265 deg. or 
270 deg., the chimney itself yielded, the first incident of 
failure having been collapse, and as soonas the pressure 
upon eleven tons of water—already heated to the same 
temperature—was removed, this was, to a great extent, in- 
stantaneously converted into steam, and with an ene 
sufficient to complete the catastrophe by exploding the 
outer casing.” Every one who knew the energy with 
which highly heated water is, upon the sudden removal of 
sere | converted in part into steam, would clearly un- 

erstand our original statement, but there were those who 
gravely reminded us that the pressure of steam thus gene- 
rated or disengaged could never be greater than that 
under which the heated water was originally confined. 
We carefully pointed out, therefore, vol. viii., pp. 264 and 
300, that it was the concussion or blow produced when the 
sudden eruption from the water space of the boiler reached 
the upper plates. Mr. Clark, however, in the Mechanics’ 
Magazine for May 3, 1861 (newseries, vol. v., p. 307), after 
quoting what we had written, as above, had the hardihood 
to say that it contained “ not a word about the escape of 
steam from over the water, nor from the heated water, nor 
any suggestion or allusion of the faintest character to per- 
cussive action at all—neither of steam nor of water. There 
is a misty referenceto ‘energy’ of some kind, which, of 
course, must have existed, because, as weall know, thecasing 
was burst. The writer (in THE ENGINEER) of 1859 appears 
to have had some notion of electrical action in his mind, 
derived from Mr. Harshman’s writings, which had but 
three weeks before been printed in the same paper.” Our 
opinion of the electrical fallacy had been pod we ve in our 
= volume, pp. 245 and 336, and in the Mechanics’ 
Magazine for Oct. 23rd, 1863 (new series, vol. x., p. 738), 
Mr. Clark says we had “ strangled all theories based on elec- 
tric action.” Returning now to Mr. Clark’s “ Exhibited 
Machinery,” he illustrates the sudden disengagement of 
steam from the heated water, in explosions, by referring 
to the bulging of the tubes of locomotive boilers, as often 
witnessed after an explosion. We had mentioned this fact 
in THE ENGINEER of Sept. 30, 1859, vol. viii., p. 245, and, 
we may add that a sketch, showing the very thing in 

uestion, is given on the 280th page of the 6th volume of 
the Glasgow Engineer and Mechanics’ Magazine (1850). 
Mr. Clark, after further illustration of the “ new theory,” 
derived wholly from our own writings, says it was “ first 
broached by him in 1859,” and afterwards published by 
him in the Mechanics’ Magazine of February 10, 1860! ! 
This is, perhaps, the coolest attempt at literary piracy on 
record ; surpassing, as it does, Mr. Clark's appropriation of 
the worthless steam jets for boiler furnaces. So far from 
“broaching” the new theory in 1859, we happen to know 
that Mr. Clark could not, for a long time, understand it, 
and that he was only converted after a lengthy explanation 
extending over a period of three months. Phat he first 
published the new theory five months after its appearance 
and lengthy discussion in our own columns, is not, however, 
as true as that he repatented Nicholson’s, Delabarre’s, and 
Gabey’s invention as hisown. Here is what Mr. Clark 
did publish in the Mechanics’ Magazine of February 10th, 
1860, from the original copy of which we quote this 
irrelevant production verbatim :— 

“To the Editors of the Mechanics’ Magazine. 
“11, Adam-street, Adelphi, London, Feb. 9, 1860. 

“ GENTLEMEN,—I have within the last few months given some 
attention to the subject of boiler explosions—their causes and their 
rationale. 1 observe in the discussions that have appeared in con- 
temporary papers that the percussive force of the steam suddenly 
disengaged from the heated water in a boiler, acting against the 
material of the boiler, is adduced in explanation, and as the cause 
of the peculiar violence of the result of explosion. Now, gentlemen, 
a little calculation would show that the percussive force of steam is 
not capable of causing such destructive results as are occasionally 
produced; and I beg leave to suggest that the sudden dispersion 
and projection of the water in the boiler against the bounding sur- 
faces of the boiler is the great cause of the violence of the results: 
the dispersion being caused by the tary g tion of steam 
throughout the mass of the water and its efforts to escape. It 
carries the water before it, and the combined momentum of the steam 
and the water carries them like shot through and amongst the 
bounding surfaces, and deforms or shatters them in a manner not to 
1 e accounted for by simple over-pressure, or by simple momentum 
of steam. “* Your obedient servaut, 

“D, K. Crank” 

Now this is the first publication of any kind which Mr. 
Clark ever made upon the subject of boiler explosions, and 
it is the publication of the “ new theory” with a vengeance! 
On the 14th of March, 1860, THE ENGINEER theory of 
boiler explosions was republished in a complete form, and 
a copy of the tract containing it was at once posted to Mr. 
Clark. On the 25th of the following May (1860) appeared 
the 20th volume of the 8th edition of the Encyclopedia 
Britannica, in which, in the article “ Steam Engine,” Mr. 





: Clark adopted our theory and reproduced our reasoning in 





almost our own words. In a foot-note Mr. Clark acknow- 
ledged having consulted THE ENGINEER. His letter, just 
quoted, contained no theory of any kind, but ref to 
‘ discussions in a papers,” whence our theory 
had already been publicly adopted by Mr. Harman in his 
report, for 1859, to the Manchester Boiler Association. 
Mr. Clark suggested that, instead of the water being every- 
where permeated by disengaging steam, as would appear 
more probable, and in which case, although the contents 
of the boiler might be neither steam nor liquid water, 
“steam” would, of the two words, better express the 
condition,—he su , we say, that the steam and water 
were carried like shot (!) through and amongst (!!) the 
bounding surfaces of the boiler. That there may be no 
doubt as to the “ shot” condition, Mr. Clark now says, in 
his new book, “ like as many bullets or small shot.” If he 
means that the water is dispersed, atom by atom, or nearly 
so, that is what we have all along believed, and what we 
had always supposed was understood when we said that 
the heated water “ was to a great extent instantaneously 
converted into steam,and with an energy sufficient to com- 
plete the catastrophe by exploding the outer casing” of 
the Great Eastern chimney. But Mr. Clark’s original” 
meaning, as conveyed to ourselves, November 5th, 
1859, was that the water was exploded, as if it were 
a solid, into masses of appreciable dimensions. He assured 
us, privately, that he had seen exploded boilers with holes 
knocked through them, as if made by round shot. We 
have never witnessed such a phenomenon, and we have 
never heard of anyone besides Mr. Clark who has. We 
nevertheless made a memorandum of it, with a few other 
matters bearing apon the subject, at the time of the con- 
versation, and, as it happened, on the margin of a slip of 
newspaper, on which was printed the Zimes, Friday, No- 
vember 4th, 1859. If true, it was a most remarkable 
instance of the action of steam by momentum, and we shall 
never fail to give Mr. Clark due credit for it, as we have done 
also for two other facts proving the momentum of steam 
(which we had argued upon the natural laws of matter and 
motion), but which facts turned out to have been originally 
= by Mr. Parkes. Mr. Clark, however, has pub- 
icly perverted a private acknowledgment of these facts, by 
printing, from a private note, a partial extract, and mis- 
representing that this note assigned to him a share in the 
new theory of boiler explosions. 

Proceeding in the order of contents, we come at last te 
Mr. Clark’s account of the centrifugal pumps in the Exhi- 
bition. We have before had occasion to refute the 
erroneous statements and arithmetical blunders contained 
in a former “report” by Mr. Clark under ths head, and 
their re-appearance now shows the undying vigour of error, 
and the consummate assurance with which it may be 
knowingly reiterated in the hearing of those who may be 
supposed unable to detect and reject it. Again does Mr. 
Clark speak of “centrifugal steam pumps,” although no 
other engineer has applied that title to a centrifugal pump 
driven by a pair of steam engines. Messrs. Gwynne and 
Co., and Messrs. Easton, Amos, and Sons, exhibited 
each, as entered separately in the official catalogue, a 
—sa pump and a pair of steam engines. In June, 
1862, Messrs. Guyane and Co. applied to the jurors in 
Class VIII. to make a series of trials to ascertain which of 
the two pumps exhibited gave the highest amount of duty 
in proportion to the mechanical power a to drive it. 
The jury declined, however, to act officially, but one or two 
of their number attended in an unofficial capacity and made 
a partial series of observations, which we duly recorded— 
see THE ENGINEER, vol. xiii., p.369. We then applied our 
own calculations to the results, which appeared to warrant 
the conclusion of an efficiency of about 80 per cent. in the 
case of the Gwynne pump, and considerably less than this 
in the case of the Appold pump. Mr. Beardmore afterwards 
expressed his concurrence in the results of our own celcu- 
lations. Messrs. Gwynne still pressed, however, for a con- 
clusive trial, but Messrs. Easton, Amos, and Sons refused to 
take part in a competitive test. After ‘considerable corre- 
spondence, however, the last named firm consented to allow 
their engines and pump to be subjected to a series of care- 
ful observations by a gertleman named by Messrs. Gwynne. 
No member of Messrs. Easton’s firm saw fit to be present 
when these observations were made, but it was understood 
that Mr. Clark watched the trials on their behalf. Upon 
this understanding alone, he was invited to check every 
measurement taken, and duplicate indicator diagrams from 
the respective engines were ew tohim. As superin- 
tendent of the annexe, Mr. Clark had authority to supply 
or withhold steam for the experiments, but he had otherwise 
no right to any information as to their results, and that 
derived from Messrs. Gwynne’s pump was only supplied to 
him by courtesy. Yet, in his book, he does not hesitate to 
speak of “the author’s experiments on Messrs. Gwynne’s 
pump in November, 1862,” whereas Mr. Clark made no 
experiments whatever on this pump at that time, the 
oy experiments made being carried out under the 
direction of a professional gentleman engaged by 
Messrs. Gwynne. With respect to testing the economy, 
in pounds of coal per horse-power per hour, of 
the respective steam engines, nothing of the sort was 
attempted or desired, although here there could be no doubt 
that Messrs. Easton’s engine, of an elaborate and expensive 
construction, with condenser and air pump, and worked to 
a high degree of expansion, achewd a great advantage 
over Messrs. Gwynne’s, which had no condenser, and wag 
worked with steam at full stroke, and against a consider- 
able back pressure, due in a great measure to the high speed 
of piston. Mr. Clark freely admitted, both verbally and in 
writing, that it was desirable only to test the pumps them- 
selves, and that the engines were not to be considered fur- 
ther than to ascertain the power exerted in driving the 
pumps. The solecism of “centrifugal steam pump” was 
never heard during the trials. é 

The engines were first carefully indicated with the 
Richards’ indicator, and Mr. Charles T. Porter, who first 
introduced that admirable instrument into this country, 
was present, and saw the diagrams taken. The indicator 
was the property of Messrs. Gwynne, and Messrs. Elliott 
Brothers, the makers, were afterwards asked to certify to its 
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correctness, which was done, both by themselves and Mr. 
Porter. The diagrams from Messrs. Easton’s engine 
were taken from both the top and bottom of the 
right hand engine, but the steam from the bottom of the 
cylinder reached the indicator through a long pipe of small 
bore. The effect was what Mr. Porter, in his useful book 
on the indicator, has described. He says, “‘ Any engineer 
can satisfy himself with this instrument that each inch of 
pipe occasions a perceptible fall of pressure between the 
Engine and the Indicator, varying according to its size and 
the number of bends, and the speed of the piston. Diagrams 
have been known to show, from this cause alone, 40 per 
cent. less pressure than was actually in the cylinder.” The 
loss on the bottom diagram from Messrs. Easton’s engine 
was not 40 per cent., but it was manifestly considerable, 
the lead line showing very late and the mean pressure 
altogether less than that shown on the diagram from the 
top of the cylinder. But Mr. Clark, who makes some pre- 
tensions to authority in engineering matters, now an- 
nounces that “the length of the indicator tube has little or 
nothing to do with the gross area of the diagram!” 
Indeed! will Mr. Clark try this with an indicator affixed 
in one case to the cylinder cover, and in the other to the 
end of a tube leading thence 100 yards away? ‘The tube 
shall be kept as hot as he likes to prevent condensation. 


7 


Who ever heard of a gentleman, signing himself“ U.E.,” and 


whose every word carries self-assertion, placing his name to | 


such doctrine as this (see Exhilited Machinery, p. 382). 
“ Inasmuch as the piston of the indicator travelled alter 
nately up and down in describing the figure, the pressure 
on the piston would, if affected at all by the tube, drag 
after the real pressure, and would be so described by the 
pencil which wo ld alternately describe the pressure in 
excess and ind» ¢iency as it fell and rose, These errors, 
balancing each «ther (!), the area of the figure—the 
measure of force—would remain snbstantially correct!” 
if we may borr»w a favourite expression of ir, Clark's 
this is “Choppi g up science for the million”—Chopping 
it, aye, intoa complete hash. We do not think that even 
Mr. Hopkinson ever introduced such scientific hash in his 
writings on the indicator. ‘The errors balance each other ! 
Let Mr. Clark put on his thinking cap, if he have one, and 
perceive that the errors are added one to the other, and 
that a diagram taken with steam admitted through a long 
and small tube is neither so high at the top nor so low at 
the bottom as it ought to be. In the case in question the 
power was rightly computed by ourselves from the top dia- 
grams. In some recent experiments on one of Messrs. 
Kaston’s engines and pumps at Wexford, the diagrams 
were taken in the same way, and Mr. Anderson, vide 
ENGINEER, vol. xvi., p. 340, admits a considerable correc- 
tion for the purpose of allowing for the loss of pressure 
in the indicator tube. 

The indicated power of the engines having been obtained, 
it became necessary to allow for engine friction, in order 
to arrive at the power actually applied to the pump. ‘This 
was estimated by ourselves according to the usual allow- 
ance, But Mr. Clark says this is abandoning a certainty 
for an uncertainty, and he is very careful never to do ian 
a thing himself. Mr. Clark is right, however, in his 
observation; for in allowing for engine friction, we do 
abandon the certainty of being otherwise considerably in 
error, and have the uncertainty of arriving at the exact 
truth, but are certain of getting very near it. We always, 
and most engineers with us, prefer even this uncertainty 
to the certainty of being considerably in error. But Mr. 
Clark contends that the whole indicated power of the 
engine is to be taken as expended upon the pump. If he 
really believes this, nothing we could say should alter his 
belief. We wish, however, to believe, for the credit of the 
profession, that no other engineer would utter such an 
absurdity. Mr. Clark makes out that one of the pumps tried 
overeame an external resistance equal to 81 per cent. of the 
indicated power of the engine which drove it, and it happens 
that, making the usual allowance, 19 per cent. of the 
indicated power of that engine was expended in driving 
itself. It results, theretore, that, as the power ap- 
plied to the pump was but 81 per cent. of the in- 
dicated power, and as the external resistance overcome 
ry the pump was also 81 per cent. of the indicated power, 
the efficiency of the pump was oy or 100 per cent., exactly 
of the power applied to it. Truly the construction of cen- 
trifugal pumps has been greatly improved of late years, and 
vyho shall say that, in the next exhibition, say 1872, and 
vhen Mr. Clark shall have attained the highest position 
as au hydrological authority, efficiencies of 150 to 200 or 
even 300 per cent. shall not have become common, 10-horse 
power applied to a pump accomplishing 15, 20, or 30-horse 
power in useful work! 
still believe in the possibility of perpetual motion, and we 
are by no means certain that Mr. Clark is not of the 
number. 

Mr. Clark’s calculations of the quantity of water thrown 
are based upon false data. Witha head of water of 124in. 
over Messrs. Easton’s pump, he states that the thickness of 
the overflowing stream near the edges of the respective 
weirs was respectively llin, 104in., and S8tin. These 
thicknesses were, no doubt, often attained when the 
pump was driven at a speed greater than that at which 
the diagrams were taken, but in the trials of November, 
1862, and with 124 revolutions of the pump, from which 
all the calculations of power exeited were made, the thick- 
ness of water on the edge of the front weir was only 8in., 
and on the extreme side weirs only d5tin. But one person 
measured this at the time the trials were going ou, and 
this person was not Mr. Clark. in his book he has ex- 

how he arrives at the quantities given in his 
’ Jast year to Colonel Greene, of the Admiralty, 
and which quantities, without the explanation now given, 
were at va e with the formula whith he then quoted. 
‘The consideration of this formula is embodied in an article 
ou another page of our present number. Mr. Clark’s appli- 
cation of it was vitiated by false data, to our own know- 
ledge, and it is toa great extent disproved by the experi- 
ence of Messrs. Easton, Amos, and Sons, who have stated 
from their own experience (placing this statement also in 





here are many clever people who’ 


the illustrated catalogue of the Exhibition) that their pump 
(at a speed of 118 revolutions per minute) threw 100 tons 
of water per minute on a 6ft. lift, while Mr. Clark arrives 
at 187% tons on a7ft. Zin. lift, the speed of the pump being 
124 revolutions per minute! We may add that a pumpof 
the same general construction, and working under nearly 
the same circumstances, at Wexford, was found to throw 
60 tous of water only per minute on a 6ft. 2in. lift, with 
441 indicated horse-power, and that the mean efficiency, 
| compared with the indicated power, was 554 per cent. in- 
stead of 81 per cent. as Mr. Clark professes to have found, 
while compared with the effective power of the engine (or 
| the remainder, after deducting the engine friction from the 
indicated power), 67 per cent. instead of 100 per cent., as 
Mr. Clark’s figures, apparently intended to prove énough, 
would go to show. Mr. Clark has much to say of the “ use- 
less work” performed by the respective pumps, and 
we may add, therefore, that the whole duty consisted in 
useless work, as all the water pumped was allowed to fall 
again to the source of supply. But the duty ofthe pump 
includes all the pipe friction overcome, and the dynamical 
lift is to be measured to the extreme height of the water 
over the pump. ‘This measure of duty is adopted by most 
pumping engineers, and, for aught we know, by ali. ‘Ihe 
diagrams given in Mr. Clark's book of the currents of water 
in the tanks of both pumps are incorrect, and the forms of de- 
livery shown are, in some cases, impossible. Mr. Clark deals 
at some length upon what he believes to be the proper form for 
centrifugal pump cases and blades, and he contends stoutly 
fora pump which was beaten out of the field in the Ex- 
hibition trials. In the Appold pump it is known that the 
direction of the water is changed violently at the sides by 
being thrown abruptly into motion in a direction at right 
angles to the line of admission or axial line of the pump 
spindle. ‘This comes of the parallel discs and flat central 
partition. It is well known that one of the principal im- 
provements made in blowing fans of late years has been 
that of giving a curved entrance for air at the sides, so as 
to conform to the easy motion of the entering fluid. Again, 
in the Appold pump the circle of the inner edges of the 
fan blades is of one-half the diameter of the pump 
itself. The water is first struck, therefore, while moving 
very slowly by the inner edges of the vanes when moving 
at the high rate of speed of nearly 30ft. per second in 
the case of the Exhibition pump. Besides this the 
vanes are so much curved as to give them great length and 
| frictional surface, and, again, in the Exhibition Appold 
pump, the direction of the water was changed (in the case 
of the upper inlet pipe), no less than five times, and twice 
abruptly — once after leaving the pump. Here were 
obvious causes for the comparatively low efficiency obtained 
from it, an efficiency miraculously magnified by Mr. Clark 
through dealing with false data as to the overflow, which 
he never once measured at the edges of the weirs, at the 
time when the trials which he professes to narrate took place. 
We close Mr. Clark’s book with regret that he should 
have done no better with the rich and abundant materials 
which he commanded for his purpose in describing the 
Exhibited Machinery of 1862. 





Locomotive Borters.—'The boiler of a new and powerful express 
engine on the Great Eastern Railway was lately found to have 
cracked through one of the plates of the outer fire-box. Every care 
had been taken in the construction of the engine, and the case 
illustrates the liability to hidden defects in what is believed to be 
even the best work. 

Cuina Grass.—The manufacturers of Rouen are turning their 
attention seriously to the applications of China grass. The Chamber 
of Commerce was the first to move in the matter, a report was 
drawn up by M. Cordier, and specimens of the plant and its pro- 
ducts in all stages of manufacture were exhibited to the public, and 
attracted considerable attention. Recently to these have been 
added samples of tissues of the grass mixed with wool and cotton. 
‘These are the produce of the works of M. Bertel, and have been 
printed by Keittinger and Sons. 

Manvuracture or Fine EartrHenwaRe IN FRrance.—lIt is said 
that the French Government is about to establish a school at Nevers 
for the instruction of young workmen in modelling, drawing, and 
painting for ceramic »work. Nevers was the cradle of the art in 
France, an Italian named Corviade having about the beginning 
of the fifteenth century introduced the manufacture there, and 
his son was appuinted by Louis XIII., “ Gentiihomme faincier” 
of the king’s household. Nevers fell before the royal establishment 
of porcelain at Sévres, and its /aience was for some time forgotten ; 
recently, however, it has sprung up again and attracted attention, 
and there is no doubt that the establishment of such a school as that 
proposed would have a great effect in aiding in the resuscitation. 

Coan anv Iron.—At an adjudication of rails required of, 
Dutch state railways which took place at La Haye, March 10 
one lot of 2,000 tons was obtained by MM. de Dorlodot, while 
the five other lots, or 10,000 tons, went to Messrs. Bolekow and 
Vaughan of Middlesbro’. By the terms of the cahier des charges, 
the Dutch Goverument did not consider itself in auy way bouud 
by the tenders, but held itself at liberty to remit the adjudication in 





whole or in part to any one of the firuis which had seat in tenders; | 


and to avoid the expense of sending receptionary agents in two 
differeut directions, it entrusted the whole affair eventually to 
Messrs. Bolekow and Vaughan. But since the adjudication took 
place, the English works, eucumbered with orders, saw their pro- 
duction moreover impeded by difficulties with the puddlers; and 
these considerations appear to have induced Messrs. Bolckow and 
Vaughan to ask the Dutch Government to remit the contract which 
they had obtained to MM. de Dorlodot, or some other Belgian firm 
which had taken part in the adjudication. ‘This proposition was 
not, however, accepted. In the article on the coal trade which 
appeared inthe Chronicle of May 6, it will be seen that the export of 
coal to Prussia has considerably declined this year as compared with 
1563 (the shipments having been only 7,316 tons against 26,901 tons 
in the corresponding quarter of 1863). This is attributed to the 
extended use of Westpualian coal as compared with English. Thus 
the gas works of Berlin have decided to use only Westphalian coal, 
which has been rendered cheaper than English by improved trans- 
port arrangements. ‘The same decision has been arrived at by 
other industrial establishments. It is interesting to note that, 
notwithstanding the prodigious increase in the production of pig 
iron in the Cleveland district, the export of Scotch pig have not 
diminished in the least, but have, on the contrary, experienced a 
great further expansion. Thus the shipments foreign and coast- 
wise have been as foiluw, in the first four months of 1504, 1502, 
and 1860 :— 


1864, 1862. 1860. 
Month, ‘Tons. Tons, Tons, 
0 a - S8476 oo co 44,729 «co co 38,625 
February .. «. «- ec 45,843 .. .. 39,614 .- .. 26,908 
March oo ce co co GU625 4, .. 44,405 .. «. B72 
April oo co sve oo FGA16 co co GNIS cs op O88 
Total .. 222,020 15,813 e- 163,518 











STEAM BOILER EXPLOSIONS. 


CERTAIN statements contained in a new book by Mr. 
Clark have led to the publication of the following letter :— 

D. K. Criark, Esq, 

Sim,—Within the last three years you have frequently sought to 
appropriate to yourself the credit of the theory of boiler explosions 
first advanced in the eighth volume of Tux Encineer newspaper in 
1859. I have as repeatedly denied your statements, and have felt 
myself compelled to declare, what you well know to be true, that 
you were one of the most tardy converts to that theory when it was 
first made known, although you have long since adopted it in almost 
the very words in which it,was then put forth. In your many attempts 
to connect your name with that theory youhave taken almost every 
ground, and have contradicted yourself repeatedly. Your preten- 
sions have been most carefully examined and, a conclusive editorial 
verdict pronounced against you both by the Mechanics’ Magazine and 
the Civil Engineer and Architects’ Journal. 

In your new book on the Exhibition of 1862, you have for the first 
time advanced two statements which I must meet by further denial 
in the most public manner, especially as you have at last recognised 
the “ point of veracity” which has all along been at issue between 
us, and upon which your professed desire to “‘ set yourself right with 
the public” cannot be greater than my own. 

In November, 1859, you mentioned to me an alleged phenomenon in 
boiler explosions, but of which I have since had reason to doubt the 
occurrence, You also contributed some facts, which were then new 
to me, in corroboration of the new theory of explosions. These 
facts I certainly valued as strong confirmatory evidence in support 
of a course of practical reasoning not then fully recognised, althongh 
several eminent men had admitted its soundness, 1 informed you 
that I should write a treatise on boiler explosions, refuting as far as 
I could the prevalent hypotheses, and in which treatise I should 
introduce the new or percussive theory. Valuing what I then believed 
to be your knowledge and talents. 1 asked you if you would like to 
contribute a chapter on the fallacy, as your reasoning then led me 
to regard it, of the red hot plate hypothesis. You assented, on the 
distinct understanding that you had only helped to confirm the new 
theory, no part of which was your own, and that your name was to 
appear on the title under mine. 

Referring to this arrangement, you now say I subsequently ex- 
pressed a wish to withdraw from it. I never did so, not even when 
I found you were privately representing as your own a theory tu 
which you had not the shadow of a claim. Your own abuse of a 
private note I sent you Nov. 23, 1859, and before I was aware that 
you were betraying my confidence, shows that I then asked you to 
write a short introduction to the tract, assigning to each his share, 
not, as you now untruly state, of the new theory but of the author- 
ship of the tract. ‘To this note you never replied, although I con- 
tinued to count upon the assistance you had promised me. 

The second assertion which, now coming from you, | must con- 
tradict, is that “pending the preparation of the proposed joint 
pamphlet, he (Mr. Colburn) should air the subject in the columus of 
Tue Enctnecr, and mature it for discussion in the pamphlet.” No 
such arrangement or understanding was hinted at by either of us, nor 
was it thought of byme. As you mention immediately after this my 
pointing “ tointerim articles in Tue ENGINEER, as evidence of prior pub- 
licity,” and state that I “ monopolised” this publicity, and that Lam to 
be suspected of a breach of good faith, I have no difficulty in replying 
that the first occasion on which the tract was mentioned, and the 
first time it was thought of by me, was on the 5th November, 1859, 
after the last of the lengthy series of articles containing the new 
theory had appeared in ‘Tne Enaiveer. I append letters from gen- 
tlemen with whom you are well acquainted, which will serve to 
settle this and other points. 

I shall transmit this letter to Taz Enartveer, to which journal its 
publication is due.—Yours truly, Zrran Cousurn. 

7, Gloucester-road, Regent’s Park, May 19, 1864. 


53, Conduit-street, W., 
Nov. 6, 1863. 

Dear Colburn,—Although I have expressed my annoyance at 
Clark’s having brought me into his controversy with you in a 
matter of little importance to the profession (however valuable the 
theory itself may be), yet, I think, in view of the exceptionable way 
n which Clark has conducted his side of the correspondence, that 
simple justice to you requires me to put my impressions, and what I 
do recollect, into such a form that you can always refer to it—par- 
ticularly as I am the only witness. 

When I wrote you a note about it at Hastings, in answer to your 
private inquiry, | had not seen Mr. Clark’s letter, stating that he 
put to us, in his office, the direct question—What caused the Great 
Eastern explosion? and that he then answered it because we 
couldn’t! 1 have since thought over the subject, and although I do 
not remember any other fundamental facts, the circumstances and 
impressions are mure distinct. 

‘he Great Eastern’s funnel casing exploded at 5.50 p.m., on Sep- 
tember 9, 1859, off Hastings. I was lying down in the bow of the 
vessel, looking right at it. [ spent{most of the evening in examining 
the wreck, with a view of discovering the cause, in company with 
Captain Comstock, Ms. Hobbs, and others. 1 came ashore at Wey-- 
mouth on Saturday morning (Sept. 10), and arrived at the Exeter 
Hall Hotel, my residence in London, at, 1 should think, about three 
o'clock, p.m. You were living at the same hotel, and I saw you 
and detailed the facts to you that evening in a professional way, for 
I had agreed to be correspondent of THe Engineer for that trip. 
I remember your anxiety to learn the construction of the funnel 
casing, the way it was worked, and how it looked after the explosion. 

I saw you on the following Sunday—as | did daily—and [ am 
sure we must have talked about nothing else. 1 could not have seen 
Mr, Clark before Monday, and my impression is that I did not see 
him until after the appearance of an article talking about 400 lb. 
pressure, &c., in the Zimes of Wednesday following, because I think 
we both ridiculed that article when we did meet. 

‘The place of the first meeting of Mr. Clark and myself was in his 
office ; you were with us. I then narrated the whole story of the 
explosion, and I know that it was the first correct idea Mr. Clark 
had of the appearance of the wreck and the manner of the explosion. 
I have no recollection of any direct question put by Mr. Clark, of 
ourinability to answer it, andof his then letting us into the secret of 
the explosion. Such a sudden light, generated on such short notice, 
and evolved in such a theatrical way, would have madea lasting im- 
pression. Mr. Olark did propose a theory of this explosion which I 
remember very clearly—after the chimney collapsed (which was 
obviously due to deficient staying) it was in the state 
of two pistons of about 7ft. diameter, with a considerable 
pressure between them. As the lower piston could not 
go down, the upper one came up, which accounted for the voleanic 
action of the explosion. I do not know that Mr. Clark put it in 
these words ; this was certainly the impression | derived; and this 
is not the projectile theory. I have no other positive recollection 
bearing on the question at issue, except that the projectile theory, 
as since explained in your book, became distinct and consistent in 
my mind on the occasion of that meeting in Clark's office. This L 
have often said before, twice when I was an expert in a boiler ex- 
plosion case in America. 

But the impression remains (which I have also stated before as 
expert, and in a leader in the New York Zumes) that your conversa- 
tion with me, in Iondon, immediately after the Great Eastern 
explosion, put the projectile theory into my head. 

‘'o look back on the circumstances, I see nothing which does not 
sustain that impression, 

You had, in the American Engineer, which you and I edited in 
1857 (aud which we sent regularly to Ulark, and which he 
acknowledged as our “ valued journal”), pointed out the distinction 
between rupture and explosion, and very carefully stated the 
volume of steam disengaged in explosions, in a way that cleariy 
proves your mind already prepared to apply tue reasoning upou 





Comparing the first third of 18»4 with the first third of 1860, one | which the projectile theory is founded to any case which might 


thus arrives at an increase of 54,42 tous or 31°36 per cent, 
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involve the necessary facts in a pretty distinct form. I cannot say 
that I thought of these writings of yours at the time of our conver- 
sations in 1859, but now that I have looked them over again your 
nearness, in 1857, to the projectile theory is very striking. It 
seems to me that you only needed to study a plain case, like that of 
the Great Eastern, to discover it at once. 

We all talked a great deal, certainly, when we met in Clark’s 
office, and I cannot swear that Mr. Clark did not say something, in 
addition to his other theory, which would sustain the projectile 
theory, but you and I had talked the same subject over for a couple 
of days previous to that meeting. Yours truly, A. L. Honey. 





16, Grafton-street, Fitzroy-square. 
y December Ist, 1863. 

My Dear Sir,—I do not suppose that any testimony of mine can 
be of much service to you in helping to dispose of the discussion 
which has arisen between yourself and Mr. Clark, upon the percus- 
sive theory of boiler explosions, and I would have preferred to keep 
inyself entirely clear of the argument, but, as I have already been 
involved in it to a certain extent, and as Mr. Clark has rather un- 
generously sought to throw discredit upon anything I may say 
prejudicial to his side of the case, by the assumption that I have 
interested motives in adopting your views, I can have no real cause 
for reluctance in stating (as you have asked me to do so) such facts 
as I remember bearing on the subject. 

I need not tell you that I was present at most of your discussions 
with Mr. Clark upon boiler explosions in the autumn and winter of 
1859. 

To the best of my recollection they commenced a few weeks before | 
the accident on board the Great Eastern in the September of that | 
year. At first these conversations related exclusively to an 
‘American work on boiler explosions, written by a Mr. Harshman, 
extracts from which were inserted in several numbers of ‘THe Enat- 
negR, Mr. Clark ridiculed Harshman’s views, and expressed 
surprise at any uotice being taken of such a book in the paper in 
question, 

; You defended Harshman to a certain extent, saying tbat he had 
done what few others had done—had actually experimented in 
bursting boilers, but you agreed with Mr. Clark that his theory was 
utterly impracticable. 

Certainly at this time no new ideas upon the cause of boiler ex- 


plosious had been started, and it was not till after the accident to 
the Great Eastern (above alluded to), and your publication of your 
views on that accident in the next ensuing number of THE Enai- 


NeER, that a new theory began to be discussed in Mr. Clark’s office, 
your leading article forming the groundwork of that theory. 

Certainly in none of your numerous subsequent conversations, 
which extended over two or three months from that time, did Mr. 
Clark take any prominent part, leaving you to do nearly all the 
talking, and only throwing in an occasional word, and the impres- 
sion I received was that you were endeavouring to impress a theory 
upon him, and not he upon you. 

I remember that the facts he furnished you with, regarding the 
spring of the steam indicator, and the sudden yielding of the 
cylinder cover in a Cornish engine, on the first admission of steam, 
were given you in the beginning of November, and in his new 
office, and 1 remember that you directly attached great value to 
there facts, as bearing out the theory you had already elucidated. 

You have asked me about Mr. Clark’s correspondence with you 
in January and February, 1860. 

As I saw many of his letters after you had received them, I need 
not hesitate to say that they were remarkable, to say the least, for 
want.of dignity, and the last words of the one which completed the 
series were most certainly “damn Harshman.” 

I have not seen Mr. for some time; does he still hold the 
same decided, and strongly expressed opinion that you have a right 
to the percussive theory, that he did when I had the pleasure of 
meeting him ?—I remain, my dear Sir, yours very truly, 

James Drepce. 





Thorne-road, South Lambeth, 8S. 
May 17th, 1864, 

My Dear Sir, — You ask me if I can give you any information, 
that may serve to fix the date when the first proposition was made 
to issue a pamphlet on the subject of “ Boiler Explosions,” which 
was to be the joint production of yourself and Mr. Clark. 

I am enabled to do this with considerable accuracy, because your 
intention to produce such a pamphlet was announced to me by your- 
self and Mr. Clark, a few days after our removal to the offices on 
the first floor of 11 Adam-street, Adelphi, which I then occupied 





with him. ‘This was say November Ist, 1859. 
I am almost certain that the suggestion was first made one evening 

at his house, and I was informed of your intentions by both of you, 

certainly within a few days after. 
If you find this information of any use, it is entirely at your 

service.—I am, dear sir, yours very truly 
Z. Colburn, Esq. 





| 
JAMES Drepee. 


Papstow.—As respects the existing capabilities of Padstow for | 
trade, the following particulars may be recorded:—The basin will 
hoid from fifty to sixty sail; and in the harbour not less than 100 | 
vessels have been lying windbound at the same time, there being 
ample accommodation for many more. The vessels which ordin- 

rily frequent Padstow range from 500 tons register downward, but 
vere is ample depth of water for much larger craft. Indeed, some 
cars ago, one of fourteen or fifteen hundred tons—the Marchioness 
t Abercorn—used to belong to the port; and a few days since a 

ig of 540 tons register discharged 526 tons of guano direct from 

» Chinchas, at Hawker’s Cove, a short distance below the town, 

vv Mr. Martyn, of Wadebridge. The quays at the latter place are 
iefly resorted to by vessels of forty or fifty tons, but others draw- 
vo loft. or 11ft. of water can go up. ‘The rise and fall of the tide 
ihe harbour’s mouth is about 24ft. at spring, and 14ft. at neap 

>; and at low water vessels of 14ft. draught can enter. The | 
ano vessel above mentioned, although drawing 18ft., discharged 
at. It is evident from these facts that if Padstow enjoyed | 
»vilway communication the advantages it offers are such as would 
sure a rapid increase of its commercial operations. It would be | 

s outlet aud inlet of a very important tract of country, the de- | 
v lopment of the material resources of which it would largely aid; 

d without indulging in any vague speculations as to Atlantic 

de, it is not too much to expect that a considerable traffic | 

uid, on the advent of a railway, spring up with the south of 

‘land—especially if such railway should be extended beyond 
\.adebridge to deep water. Whether, however, the Launceston, 

imin, and Wadebridge Junction comes further than the latter 

vu or not, the undertaking has the heartiest sympathies of 
1's inhabitants of Padstow proper, who manifest every desire to 
lp it on to the best of their ability. The Royal Commissioners on 

i. rbours of refuge, who visited Padstow, and took much valuable 
«idence on the spot in September, 1858, considered that place as of 
ich importance, They distinguished harbours of refuge from those 
idered necessary for the purpose of saving life by the entire want 

«| other than tidal er bar harbours on an extensive line of coast, and 
considering these latter appeared to have a more special claim upon 
thir attention, the Commissioners distinguished them by the name 
life harbours. Such a life harbour they considered Padstow. 
ihe great drawback of Padstow is the danger at certain winds and 
times of tide at the entrance, At the mouth of the harbour isa bank 
«i sand, known as the Doom or Dum Bar, dry at the ebb, and having 
in uo place more than twenty feet of water upon it when the spring 
tides are at their height. ‘The channel up the river lies between the 
Dum Bar and the western shore, and is in its narrowest part about 
seventy fathoms across. The danger arises between half ebb and 
low water ; and a vessel then endeavouring to enter the harbour for 
shelter from a north-west gale (which couverts tie north coast of 
Cornwall iuto alee shore) runs a great risk of being wrecked.— 








Western Morning News. ! 


LETTERS TO THE EDITOR. |p 


We do not hold ourselves responsible for the opinions of our 
— Correspondents.) 





ON DESIGNS RESULTING “IN SITU” IN METALS SUB- 
JECTED TO PRESSURE. 

Si,—In reply toa question in last week’s Encinger, as to the 
designs resulting in situ in metals by the diversion of their mole- | 
cules from their normal condition by pressure, may I be allowed to 
state that this not an entirely new observation. The phenomenon 
of molecular variation, with kindred ones, led to my taking out a 
patent for an improved system of moulding in 1857. _I, therefore, 
think that I may help to afford your correspondent some notion as 
to how these designs are caused. 

We sometimes hear it remarked of some sciences that they 
are yet iu their infancy. It would appear, also, with regard to 
these, the old head cannot be put on the young shoulders ; we | 
must resign ourselves to await the course of experience. Some 
sciences, no doubt, as they become more mature, will demonstrate 
much more than they now appear to do. But the laws which con- 
trol those supposed to have arrived at a fair age are, in many 
instances, obscure; this is partly because a knowledge of their laws 
would not be likely, in any way, to affect their appliance or opera~ 
tion, as, in their case, utility is the first—perhaps only—object. 

Nature is manifested by succession. It has been said that things 
that exist in succession cannot be eternal, and, consequently, things 
that are not eternal are never permanent, but are always passing 
through some process of change. Indeed, the mind is the only | 
one thing which, possessing the qualities of what is eternal, can 
pause in the midst of the universal movements of nature, and 
overtake them, or take up a situation where it may await their 
approach. ‘ ; 

Any of the productions of nature which are due to organic 
changes are never free from that force to which they are owing. 
They are still as much under the influence of that law of succession 
as though their final character had not yet been determined, This 
is really the case, for those vast mineral stratifications which under- 
lie the earth’s surface possess only a certain character at the moment 
they are seized, which would inevitably be different if they were left 
undisturbed. r ; 

‘The operation of organic succession may be as imperceptible as 
the motion communicated to a body thrown from a train in motion. 
Notwithstanding certain productions are supposed to have acquired 
a permanent and invariable character, the want of reflection at this 
point is the source of many errors in science. 

It happens that, in the extraction and moulding of metals, they 
never solidify by, or attain to, a uniform temperature, and the 
arrangement of their molecules, consequently, is never absolutely 
regular. ‘l’o this may be attributed the breakage of castings where 
their molecular structure is more or less varied; and it was the 
degree of their variation which was witnessed by your corre- 
spondent. I hold that: any system of moulding which may be 
accomplished with the least molecular disturbance will, of necessity, 
be the most perfect one; but there are, also, many other phenomena 
relative to the moulding of metals to dilate upon, which would, 
perhaps, be too great a trespass on your space under the circum- 
t ances, 

The designs formed, under the influence of varied sounds, by 
particles of sand placed upon a membrane, stretched so as to become 
susceptible to vibration, embody the law of the cohesion of atoms 
by force acting not uniformly. The designs formed under the cir- 
cumstances named by your cor dent indi their separation 
by a force which does. J. F. M. 

18, Great George-street, Westminster, 8. W. 











REQUIRED CONFORMITY BETWEEN PROVISIONAL AND 
COMPLETE SPECIFICATIONS. 


Sir,—Patentees may take it for granted that, for the future, speci- 
fications will be dealt with in a far stricter manner than they bave 
hitherto been. This may be accepted as a fact, and patentees will 
show their wisdom in acting upon this assumption. Such being the 
case, it will be useful to consider the principle on which the required 
conformity between provisional and complete specifications is likely 
to be determined in all future cases ; and in doing this it will be weil 
to point out the interest that legitimate patentees have in promoting 
an efticient administration of the law as to specifications. 

Now, I will take the interlocutory opinion of the Lord Chancellor 
in the sewing machine case as the basis of my remarks. That 
opinion on the point referred to was expressed as follows:—* | 
must desire to have it understood that, in my opinion, there is great 
necessity for keeping patentees to conformity between the provisional 
and thecompletespecilication, atall events, tothe extent that there shall 
be no material addition made, no material alteration made, by which 
in reality, the nature of the invention, us described in the provisional 
specification, becomes in a material respect different from the nature 





| of the invention described in the complete specification.” 


And this opinion is the more forcible because it was expressly de- 
clared to relate to all cases, without the least hint of a qualification in 
any case. What, then, is the effect of this opinion ? It is, as else- 
where expressed by his lordship, that “ the identity of the inventions 
must be shown from both the specifications to be one and the same 
thing.” ‘The “ nature of the invention ” described in each document 
must be the same. Any “material addition,” or any “ material 
alteration,” involves a disturbance of the required identity and 
becomes fatal to the validity of the patent. 

And the Lord Chancellor has pomtedly asserted that there is 
“ great necessity for keeping patentees” to this degree of conformity 
between the two documents. It is not a mere abstract question—it 
is a point of great practical importance, and must—consequently, be 
strictly enforced. ‘There is “ great necessity for keeping patentees ” 
to it. They are, in many cases, disposed to avoid compliance with 
the Jaw in this respect, and this practice has been carried to such an 
extent as to excite the vigilance of the law officers and judges in pro- 
tection of the public interest; and these public officers have indi- 
cated their intention to observe greater strictness for the future. 
But, after all, is not a move in this direction favourable to legitimate 
patents as well as to the public interest? Is it not caiculated 
to draw a much clearer line of distinction than now exists between 
valuable and useless patents? And surely patent property would be 
greatly improved by such line of distinction being drawn with so 
much clearness as to be generally appreciated by the public. At present 
good patents have to bear the obloquy caused by the existence of bad 
ones, and it is unreasonably assumed in some quarters that because 
of the large number of the latter, patents altogether have become un- 
manageable, and ought to be swept away. But even such persons 
admit that their objection to patents would cease if it were possible 
to remove useless patents out of the way, and to leave only those 
which were useful to the public. In proportion, therefore, as the 
number of bad patents is lessened, in that proportion will an existing 
cause of prejudice be removed, and this wili lead to a general im- 
provement in the value of patent property. f 

Now the point intended to be conveyed by these remarks is that 
it is to the interest of patentees generally that their specifications 
should be dealt with effectually by a strong court, because those 
whose documents passed the ordeal would then be in possession of a 
far more valuable property than they can now have, inasmuch as 
what may be called their title-deeds would then be much clearer 
than they now are. Wut1aM Spence, Assoc. Inst. C.E. 

5U, Chancery-lane, W.C., 18th May, 1564. 








Matieasre Cast Iron ror Briers.—It is now becoming common 
to harden the surface of bridge castings by exposing them ata 


} as a rule, full of orders. The men have return 





high heat to hematite ore in close contact, with the exclusion of air, 
rendering them malleable upon the surface. ‘The large arch bridges | 


built by Mr. Fowler over the Severn, two of 2vvft, clear span each, 
have been treated in this way. 


Prussta.—Several items of interest may be communicated from 
russia, The Dartmand Collieries Company is about to contract a 
loan of 500,000 thalers, for the extension of its establishments, 
which represent a value of 1,116,542 thalers, and are only burthened 
at present with 26,056 thalers of debt. Some English capitalists 
—d aaa rope que pases with offers on the subject. 

e sale of the coals of Westp! acquires every day greater 
portions, and that, too, at the expense of English a For A ana 
than a year past the well known establishment of Herr Borsig, 
which consumes coal to the value of more than 1,000,000 thalers 
annually, has ceased to avail itself of English coal. The gasworks 
of the city of Berlin have also decided to use in future only West- 
phalian coal, which is now cheaper than English coal, in conse- 
quence of the organisation of great transport arrangements at 
reduced and uniform rates.—Colliery Guardian. 

Tae We1sa Coan anv Iron Trapves.—The Newport correspon- 
dent of the Colliery Guardian states that the advance in the rate of 
discount has, as might be expected, had rather an unfavourable 
influence on the iron trade, but it is questionable whether it will not 
ultimately materially benefit it by checking immoderate speculation. 
American orders are still coming in with remarkable briskness. 
The increase of iron shipments at the Newport docks for the last 
half year was something remarkable and unprecedented, being 
55,311 tons against 26,675 tons in the corresponding half year. 
This is independent of the ship ts at the river wharves; and 
every iron company at the port has a wharf. There is an average 
demand for house and steam coal, and the colliery proprietors are, 
to their work at 





| all the collieries where they were out, and it is to be hoped that no 
| difficulties will arise for the future. At Swansea the trade of the 


port for April shows a gratifying increase as compared with the 
previous months of the present year, and also as compared with the 
corresponding month of 1863. The general state of trade in this 
district is.still satisfactory, and although there has been a falling off 
within the past week or ten days of new orders, the works are 
suiliciently supplied to keep them fully occupied for some weeks to 
come. There has been a great clearance of heavily laden coal ships 
during the past few days, but still there is a very great demand for 
steam coal, and the Vale of Neath Railway is at work almost inces- 
santly to supply the demand, The advanced price of sixpence, and 
in some cases a shilling per ton, has been firs, maintained during 
the past week. At Cardiff the returns of the port for April show a 
a considerable falling off in the coal trade. Ihe exports were as 
follow :—123,900 tons coal, 17,800 1ons iron, 2,500 tons patent fuel, 
and 500 tons coke. As compared with the previous mouth there 
has been a decrease of nearly 5,000 tous in coal, aud there is also a 
decrease as compared with the corresponding month of last year. 
iron, on the other hand, has gone up considerably, April showing 
an excess of 7,000 tons in the exports over March, ‘Lhe cause of 
the falling off in the coal shipments was, to a great extent, the 
unsettled state of the colliers, and the fact that they were out at two 
or three collieries during part of the month. There is no change to 
record in the demand for steam or house coal, and prices are main- 
tained, The ironworks are well employed, avd the trade continues 
in a moderately healthy state, the advance in the rate of discount 
having slightly checked the inquiry. 

PREVENTION OF Rust In Inon.—Many a valuable hint is to be 
obtained from an intelligent practical labouring man, which ma’ 
lead the philosopher into a train of ideas that may, perhaps, result 
in discoveries or inventions of great importance. When bricklayers 
leave off work for a day or two, as from Saturday to Monday, they 
push their trowel in and out of the moist mortar, so that the bright 
steel may be smeared all over with a film of it, and find this plan an 
etlectual remedy against rust. In Wren's “ Parentalia” there is a 
passage bearing upon this subject:—*“ In taking out iron cramps 
and ties from stonework, at least 400 years old, which were so bedded 
in mortar that all air was perfectly excluded, the iron appeared as 
fresh as trom the forge.” In the victualling department at Plymouth, 
some years ago, | observed a man lime-whiting the inside of some 
iron tanks, previously to their being filled with water for the service 
of the crew and passengers during a voyage: this was to prevent 
the iron rust atlecting the water. In Loudon I have also recently 
seen men, with a tub of lime-whiting and a mop, smearing the 
inside of large water-pipes, as security against rust. Oxygen, 
which is the main cause of rust, is abundant in the composition of 
both water and the atmosphere; and that quicklime has an aston- 
ishing atlinity for it is evinced in the homely practice of preserving 
polished steel or iron goods, such as ftire-irons, fenders, and the 
fronts of “ bright stoves,” when not in use, a littie powdered lime 
beaten upon them out of a muslin bag being found sufficient to 
prevent their rusting. Another instance, very ditferent and far more 
delicate, bearing upon the same principles: the manufacturers of 
needles, watch-springs, cutlery, &c., generally introduce a small 
packet of quicklime in the same box or parcel with polished steel 
goods, as security from rust, before sending it to a distant customer, 
or stowing it away for future use. These cases are extremely 
curious, because, as a general rule, bright steel or iron has a most 
powerful aflinity for oxygen ; consequently it is very readily acted 
upon by damp, and is rusted in a short time, either by decomposing 
the water and obtaining oxygen from that source, or direct from the 
atmosphere. Lt is not absolutely essential that the quicklime should 
be in actual contact with the metal, but if somewhere near, as in 
the case of the parcel of lime packed up with the needles or watch- 
springs, the bright metal will remain a long while without the least 
alteration in its appearance; the lime (which is already an oxyde of 
calcium) either receiving an additional dose of oxygen, or being 
converted into « carbonate of lime.—Mr. C. H. Smith in Builder. 


OxpNANCE AT Home AND Asroap.—On Monday evening last Com- 
mander li. A. E, Scott read a paper before the Royal United Ser- 
vice Institution, “On the Progress of Ordnance Abroad compared 
with Ordnance at Home,” illustrating the changes which had taken 
place in France, Russia, Prussia, and America, both North and 
South, by numerous designs of their guns and shot. Capt. Leopold 
Heath, R.N.C.B,, one of the most eminent gunnery officers of the 
day, occupied the chair, aud must, from his position as Vice-Presi- 
dent of the Ordpauce Select Committee, have a good knowledge 
of the varied subjects brought before the meeting by Commander 
Scott. Amongst these was the Armstrong and Whitworth compe- 
tition, in which the lecturer stated that the breech-loading gun, 
though modified both in the material and form of gun, and in the 
shape of its projectiles, had been pletely dist i. This he 
affirmed to be the opinion of Sir W. Armstrong's supporters, who 
were now quite as warmly in favour of a muzzie-loader and non- 
leaded projectile as they were formerly warm upon the breech- 
loader and its lead-coated shot. Commander Scott said that there 
was little difference in the velocity with which the shot left the 
muzzle of the respective muzzle-loaders, but that, at 10° ele- 
vation, the latter threw its shot and segment shell about 4,100 yards, 
which was 400 yards beyond the range of the former. ‘The results 
obtained by the Mackay gun the lecturer considered to be highly 
creditable to the ingenuity and mechanical ability of Mr. James 
Mackay, and that, in any case, valuable results would be attained 
from the experiments with the gun. The lecturer said that it was 
now proposed to have the guns for the navy rifled with simple 
grooves, and to fire projectiles with studs, upon the French plan; 
and it was gathered from his statements that no single invention of 
Sir W. Armstrong’s would then remain, for his tuzes had been 
found inferior to those of Col. Boxer, the Superintendent of the 
Royal Laboratory Department. Commander Scott then pointed 
out that the ports of our iron-c!ads were higher out of the water 
than those of any other naval power, and that they, therefore, 
would be able to bear the additional inch of iron which he con- 
sidered necessary to prevent similar disasters to that experienced 
by the Danish cupola ship and by the American Monitors; and he 
expressed his belief that the vessels of the Agincourt class only 
required a wood sheathing over their armour to render them prac- 
tically invulnerable to the guns of any other power. ‘The lecturer 
was listened to throughout with marked atiention by a numerous 
audience, 
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DAVIES’ MANUFACTURE OF IRON AND STEEL. 


T ns invention, a communication to Davies, of Serle-street, 
Lincoln’s Inn, comprises several features, all of which have, how- 
ever, a distinct connection or relation to each other, and which may 
be classified as follows :— 

Firstly, making cast steel by heating cut wrought iron, or scraps 
of the same, in crucibles, or their equivalents, to a high degree, and 
then introducing into the crucibles oxide of iron, or other suitable 
substance containing oxygen, and immediately after the introduc- 
tion of the oxide pouring a quantity of melted pig iron upon the 
wronght iron in the crucibles. Secondly, certain — by which 
the shove manufacture is carried into effect, ‘T iy. modified 
apparatus for carrying out the said manufacture. Fourthly, a 
peculiar manner of constructing and arran; ing. furnaces for heating 
the crucibles, and melting the contents. Fifthly, a jar manner 
of applying currents o etism in the manufacture of steel. 
Sixthly, a method of introducing oxides of iron, or other solid sub- 
stances containing oxygen, into molten iron for the purpose of 
decarbonising the same in order to strengthen it or reduce it to cast 
steel or wrought iron. Seventhly, a mode of producing sound test 
pieces and other castings of malleable steel. 

The first feature of the invention is as follows :—Wrought iron 
cuts or scraps, already highly heated when the oxide is introduced, 
are nearly melted by the increase in the intensity of the heat caused 
by the liberatiou of the oxygen gas, and the cast iron on its intro- 
duction combines almost instantaneously with the wrought iron, the 
latter taking from the cast iron its carbon, so that when distributed 
among the whole mass the latter will be carbonised. The amount 
of oxide is so proportioned that any excess of carbon which may 
exist in the cast iron above that necessary to form the steel will 
combine with the oxygen gas liberated from the oxide, and pass off 
with the products of combustion. By i jing the proportion of 
oxide of iron, the steel may be decarbonised to such an extent as to 
reduce itto wrought iron. It will, of course, be understood that 
the steel may be greatly varied in quality pd the introduction of 
other sudstances in connection with the oxide of iron, as, for in- 
stance, by using the oxides of chrome, tungsten, or titanium, for 
producing a hard steel, or by simply increasing the amount of oxide 
of iron and wrought iron for making a soft steel. 

Although the above-described manufacture can be conducted in 
differently constructed and arranged apparatus, those that are about 
to be described are to be preferred. 

Fig. 1 illustrates apparatus for conducting the manufacture on a 
large scale, and constitutes the second feature of the invention. 

A is a reservoir of fire-proof material, supported on pillars a, a, 
and enclosed in a furnace B, into which the blast is introduced 
at two points through the tuyere 0; a!, a!, being the outlet 
openings through which the blast passes to the chimney D. The 
covers both of the furnace and reservoir are detachable, so that the 
scraps of iron may be introduced into the latter, smaller openings 
being made in both covers for introducing the oxide or molten pig 
metal, After the introduction of the pig metal the entire mass is 
maintained in a heated state for from one totwo hours, according to 
the quantity of the metal in the reservoir, and when the process is 
completed the stee] is permitted to run out through a tapping hole at 
the side of the furnace. 

For the manufacture of finer qualities of steel it is preferable to 
use the apparatus, which constitutes a third feature of the invention, 
and which is i/lustrated in Fig. 2, where A, A, A, are crucibles en- 
closed in the jurnace B, and above these crucibles is a conductor D 
having an opening over the mouth of each crucible through which 
the stream of molten pig iron from the cupola E, falls on to the 
wrought iron in the crucibles. It is sometimes desirable that the 
cupola sball be movable, for which — flanged wheels é run- 
ning on rails i, are hung to the side of the supporting framework F 
of the furnace, 

The fourth feature of this invention, which consists in a peculiar 
manner of constructing and arranging furnaces for heating the 
crucibles and melting the contents, is illustrated in Fig. 3. A, A', 
A", Al, are a series of furnaces supported by the masonry B, in 
which are the arched way C and arched passage D. A passage 
or flue a forms a communication Letween the ~ of the 
furnace A, and that of the furnace A!, a similar flue a!, forming a 
communication between the lower end of the furnace A! and 
that of the furnace A", and a third flue a"!, forming a communi- 
cation between the upper portion of the furnace A™ and that 
of the furnace A''!, while a fourth flue a!!! communicates from 
the lower portion of the furnace A"! to the chimney F. Beneath 
the furnace A is an ash pit E, into which, through an opening e, the 
blast is introduced, the ash-pit having an inclined floor, from the 
edge of which projects a plate c into the arched way O. A drying 
oven G with perforated shelves d, is erected a over the flue 
a‘, and so that the chimney F shall pass up one side of the oven, 
an opening g, near the top of the oven, communicating with another 
chimney F?. Over the furnaces A, &c., is suspended the railway H, 
slightly inclined downwards from the chimney F, and on this rail- 
way runs a car | from pulleys, on which are suspended the automatic 
tongs J. Near one po of the masonry B is a casting pit K for con- 
taining the moulds, C! isa truck having wheels adapted to rails laid 
on the bottom of the arched way C. 

By the arrangement of furnaces above described many advantages 
are obtained, one of the most important of which is the saving of 
fuel by utilising the heat which passes from the first furnace A, and 
which, instead of immediately escaping to the chimney, is conducted 
through the flue a to the top of the furnace A!, through which it 
passes in the direction of the diagonal line z to the flue a', which 
conducts it to the bottom of the furnace A", and through which it 
passes upwards to the flue a!! and to the top of the furnace A!!, 
and out of the latter into the flue a’, and thence into the chimney. 
The products of combustion thus taking a diagonal course through 
the several furnaces, a gradual heat will be conducted through the 
same and communicated to the crucibles, and finally impart heat to 
the oven G for drying new crucibles. 

When it is necessary to remove a crucible from one furnace and 
deposit it in another, a cover b is removed and the car [ brought 
over the furnace so that the automatic tongs J can be lowered to 
grasp the crucible. When the latter is raised it can easily be 
moved to another furnace by pushing the car I. By this means 
also the crucibles containing the molten metal from the furnace 
may be conveyed to the pit K, which contains the moulding flasks 
for the reception of the molten metal. The ashes are removed 
from beneath the furnace by opening the door y and permitting 
them to slide down the inclined floor on the plate e into the 
truck C!, By combining and arranging the furnaces as thus de- 
scribed, not only is there a great saving effected in the amount of 
fuel, by utilising the heat which generally passes up the chimney, 
but the arrangement is such that both labour and time are 
economised by bringing all the parts necessary to carry on the 
operations intimately together. It will also be apparent that 
a series of furnaces, constructed as described, may be arranged side 

by side, the arched chamber D and arched way © extending under 
the entire series, thus greatly increasing the facilities for carrying on 
extended operations within a contracted space. 


In connection with the moulds used in the last-described apparatus, 
or in connection with separate moulds, may be practised the mode of 
applying magnetism in the manufacture of steel, which constitutes 
the fifth feature of the invention. The molecular structure of steel 
will be altered by passing through the same (while in a molten state 
in the moulding flask, and before it has cooled) a current of mag- 
netism. This is not only the case with steel while ina molten state, 
but even the solid armatures kept for a length of time in contact 
the poles of a powerful magnet have changed their molecular texture 
under the influence of the magnetic forces. When steel (or any 
other substance susceptible to magnetic force) is magnetised while 
cooling in the mould, the crystals wedge into each other in the direc- 
tion of the magnetic current, and give to the whole mass a longi- 
tudinal, lamellar, tough, and strong texture. Another advantage, 
also, is that all lateral crystallisation is prevented by the action of 








STEEL CONVERSION BY ELECTRICITY. 

















the magnetic force which maintains the molecules of the crystals in 
a longitudinal direction. To obtain the desired effect a powerful 
electro-magnet is applied to the flask containing the molten steel, as 
shown in Figs. 4 and 5, where Fig. 4 is a side view of the car sup- 
porting the magnet and battery; Fig. 5 is a front view of the same. 

A is a truck, to which are hung the wheels a, a, and to the top 
of this truck is secured a standard 6, and to the upper edge of the 
latter is jointed, so as to revolve readily, a plate B, in each end of 
which is cut a longitudinal slot c. Through each slot projects 
the screwed end of a bar C of soft iron, around which is coiled au 
insulated copper wire 2, the latter leading to one of the poles of a 
battery D on the truck. The bars C are held in their position by 
nuts, which may be loosened to allow the bars to be adjusted on 
the plate. The flask E containing the casting is mounted on a 
block G, so that the ends of the barC may be each as neai to its end 
of the flask as possible. The connection between the two bars being 
thus established by the flask, the magnetism generated in the bars 
by the current of electricity passing through the coils which sur- 
round them passes also through the molten steel which lies within 
the circuit. By means of the movable plate B and the slots in the 
same, which permit the adjustment of the bars C, they may be 
applied readily to almost auy form of flask. 

he sixth fetane of this invention relates to the method of intro- 
ducing oxides of iron and other solid substances containing oxygen 
into molten iron for the purpose of decarbonising the same in order 
to strengthen it or reduce it to cast steel or wrought iron. 
Figs. 6 and 7 illustrate apparatus for accomplishing this result. 
In Fig. 6, A is the crucible containing the molten metal to 
be decarbonised ; B is a sheet-iron cylinder, to the head of which is 
attached the end of the tube a, through which and through the 
cylinder passes a rod 6. To this rod is attached a disc or plate d, 
which fita the inside of the cylinder, and occupies a position at the 
upper end of the same, and to the lower end of the rod a, is secured 
a somewhat larger plate d'. The s in the cylinder between the 
two discs d and d' is filled with oxide, and the rod a grasped with 
the hand, and the entire cylinder forced into the molten metal in the 
crucible. In afew moments the lower disc will have burnt away, 
when the wire d is pushed down so as to force the disc d along the 
cylinder, and ex on it the oxide into the metal at the lower 
part of the crucible, so that it may become thoroughly incorporated 
with the same. The cylinder B may be dispensed with, and a solid 
cylinder of oxide of iron may be introduced into the crucible, the 
oxide being solidified by a smal! portion of clay and lime. 

The advantages which result from this feature of the invention 
are manifold. As it is very important to obtain cast iron of great 
strength and close texture, many means have been resorted to 
to increase its tenacity. The most successful of all devices hereto- 
fore invented for this purpose (that of extraction of carbon by injec- 
tion of air) requires complicated apparatus, and consequently great 
outlay. In the present instance the same result is accomplished in 
much less time, with a mere nominal expense, without danger, and 
with a precision that none of the known processes present. The 
amount of carbon that has to be oxidised, in order to obtain iron of 
a certain ae can be previously ascertained, and its correspond- 
ing quantity of oxygen required may be calculated and introduced in 
the form of oxides. When the process is applied to steel, the same 
can be rendered softer even during the last heating moments in the 
crucible, because the reducing material, as well as that to be reduced, 
can be fully controlled and exactly calculated, an advantage that 
has never been obtained heretofore. When the iron or steel to be 
decarbonised contains sulphur or other impurities, such substance or 
substances should be mixed with the oxides as can combine with 
the same, pass off as vapour, or unite with the covering flux. 
For instance, if a small portion of chloride of sodium, or calcium, or 
lime, or any other substance having the desired properties, be mixed 
with the oxides, the chlorine will abstract the sulphur, pass 
off partially as chloride of sulphur, while the rest will be kept by 
the flux covering the steel or iron. 

A modification to be used when a slower oxidation is desired is 
shown in Fig. 7. It consists of the vessel A!, covered with a lid a, 
of convenient shape and size, constructed of fire-clay or other fire- 
proof material, which, however, must be free from any carbonaceous 
substance, such as plumbago, coke, &c. This vessel or crucible is 
pierced with numerous holes, and is filled with black oxide of 
manganese or other solid substance containing oxygen, and sub- 
merged in the steel. The lid of the crucible containing the molten 
metal will hold the small vessel below the surface of the metal, 
allowing a slow escape of the oxygen through the small holes into 
the molten steel, whereby a gradual decarbonisation is effected. 
The advantage of this apparatus consists in using the pure oxygen 
gas, keeping the remaining substances from coming in contact with 
the steel or iron. 

The seventh feature of this invention consists in a mode of ascer- 
taining the quality of steel manufactured, the said mode being 








| also applicable to the production of sound steel castings of pisto 
| barrels and other like objects. One form of apparatus for carrying 
| out this mode is illustrated in Fig. 8, where A is the clay mould 
| screwed to a rola; 2, x, are the openings through which the metal 
| contained in the crucible A! runs into the mould. ‘I'he moulds are 
| prepared of the best fire-proof and refractory material, as, for in- 
| stance, soapstone, fire-clay, &c., in the same manner as ordinary 
| fire-bricks and crucibles are prepared. The moulds thus prepared 
are arranged so that they will . filled through openings in the side 
near the top, and have also a cavity and air-holes for the escape of 
flux and gas. On dipping the mould below the surface of the molten 
metal it flows into the opening and entirely fills the cavity, the 
moulds are then withdrawn from the crucibles and allowed to cool 
gradually in an annealing oven. : 

The importance of obtaining accurate test proofs is well known 
to those engaged in the facture of steel. These tests have 
been heretofore obtained by taking a proof out of the crucible by 
introducing a cold iron bar, to which the molten steel adheres, the 
steel having to be tried by a hammer. The instantaneous 
absorption of heat causes a strong contraction of the exterior crys- 
talline particles of the steel, and an uneven interior texture of the 
test piece. 

By the above-described mode of obtaining test pieces, no sudden 
contraction of the exterior particles takes place, the mould being 
filled with the metal while in its most liquid state, and the metal 
being allowed to cool gradually and equally, a proceeding which 
results in tho obtaining of accurate test pieces. It will be readily 
observed that the mode of obtaining accurate test pieces may be 
applied to the production of steel castings of a variety of objects, 
such, for instance, as pistol and rifle barrels. 








Steam Pumps.—A new steam pump, intended as a boiler feeder, 
has been perfected at Messrs. Kittoe and Jackson’s, Clerkenwell. It 
is of unusual simplicity, and, although of very small size, throws 
600 gallons an hour. 

Tames Consenvancy.—The following is the general report of 
the proceedings of the conservators of the River Thames, appointed 
by and under the powers of “The Thames Conservancy Act, 
1857,” from the 1st day of January, 1863, to the 3lst day of 
December, 1863. The conservators of the River Thames have, 
during the year ending December 31st, 1863, exercised the powers 
vested in them by a careful supervision over the river within the 
limits of their jurisdiction. The conservators have carried on 
dredging operations, for the improvement of the river, as fur as the 
means at their disposal have permitted. They have commenced the 
removal of a shoal, situa! nearly in mid-stream, off Dageuham, 
the surface of which consists chiefly of conglomerate gravel, hard 
enough to justify the appellation it has commonly received of 
“rock.” Considerable progress has also been made in the removal 
of a shoal off Blackwall, known as the Gun Shoal,” the material of 
which it is composed being of a similar character, viz., hard con- 
glomerate, and very difficult to remove. The powerful dredging 
machine, which, in their last annual report, the conservators 
described as being in course of construction, to enable them 
to execute the dredging required by the Thames Embank- 
ment Act, has been completed. In their last annual re- 

rt to Parliament the conservators described the legal 
difficulties they had mat with in carrying into effect the 
improvement of the steamboat landings near London bridge; those 
| difficulties having been overcome, the pier at Old Swan Stairs was 
erected in the early part of the year, and it has been found to bea 
great public convenience. A very numerously-signed application 
having been received from the inhabitants of the neighbourhood of 

Southwark, and persons carrying on business at Bankside, request - 
ing the conservators to place a steamboat pier in that locality, they 
transferred thither the Blackfriars pier, which, in consequence of 
the erection of the two new bridges, had to beremoved. The Black- 
friars pier, it is proposed, shall be replaced when practicable. The 
moorings alluded to in last year’s report, as being about to be laid 
down in Gravesend Reach for troop and emigrant ships, have been 
completed to the ber of four, and they have been found so con- 
venient that the conservators have determined to extend them by 
placing four more, and they have accordingly provided the neces- 
sary gear for the purpose. The repairs and renewals required from 
time to time for all the other moorings have been effected, so as to 
reserve them in the greatest possible state of efficiency. The banks, 
| sor weirs, and towing paths in the western part of the district 
within the jurisdiction of the conservators have been maintained, 
and, as far as opportunity has occurred, have been improved. Eighty 
vessels have been sunk in the river during the year, all of which 
have been raised. There have been twenty grants for embank- 
ments, and thirty-six for jetties, piles, and other accommodations. 
| The conservators have met, for the despatch of business, 138 times 
during the year. 
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Tue first part of this invention, by James Allen, of Manchester, 
cousists in placing the screw for working the valve or cock at the 
bottom of the spindle and below the seating, thus bringing the screw 
close to the valve. 

Secondly, in the application of two valves, one on each side of the 
seating, and facing each other; the upper valve is worked by a 
screw in the stuffing-box, and the, other is furnished with a screw 
passing into the spindle of the first, or the spindle of the first valve 
May screw into the second. By turning one of the valves round 
both valves are brought towards each other agaiust the seating 
to close the orifice, or they are separated from each other to 
open it. 

And, thirdly, in the application of cupped leathers or other suitable 
substances to valves or cocks having recessed seatings to receive 
them ; the cupped valve is placed on the pressure side of the seating, 
so that when the valve is closed the pressure of the water or other 
fluid expands the leather or other substance. In the illustration, 
a represents the body of the valve; 6, the seating; c, the valve, 
cast with, or fixed to, the spindle d passing through the stuffing box 
e, which is screwed into the body a of the valve; below the valve c 
is the screw /, taking into a thread cut in the nut g, which is also 
screwed into the body a of the valve; to the upper part of the 
spindle is fixed the hand wheel A. By turning this hand wheel 
round the screw f works in or out of the nut g, and opens or closes 
the valve c, and the pressure of the steam or other fluid being at 
the under side of the valve has a tendency to hold the valve against 
the seating 5. 

Fig. 2 is a section of a cock for water or other fluid, constructed 
according to the improvements. In this instance the spindle d is 
detached from the valve c, which is cast with or fixed to the square 
stud c! fitting in a square hole in the end of the spindle d, or the 
stud and hole may be of any other shape which will prevent the 
stud turning round in the hole; the valve ¢ is provided with a 
washer of leather, felt, or any other suitable yielding material or 
substance, secured between a plate and a shoulder, and the spindle 
has also a shoulder fitting within the stuffing box e to hold it in 
position. By turning the bandle A round the screw f, working in 
the nut g, opens or closes the orifice of the passage of the fluid. 

Fig. 3 is a section of a double valve constructed according to the 
invention. ¢ and i are two valves fitting one on each side of the 
seating b; the valve c is cast or fixed to the square stud c!, passing 
through a hole in the nut g, and the valve c is also cast or fixed 
the screw f, taking in to an internal screw in the spindle ¢, which is 
cast with or fixed to the valve ¢; the external screw on the spindle d 
takes into a screw in the stuffing-box e, which is provided with a 
second screw acting on the packing. By turning round the hand 
wheel A the valves ¢ and i are made to move towards or separated 
from each other to close or open the valve. 

Fig 4 is a modification of the valve shown in Fig. 3. In this 
instance the valve c, stud c!, and screw / are similar to those above 
described, but the upper valve i is dispensed with, and the spindle d 
has only an internal screw for the screw f; the spindle d has a 
shoulder fitting in the stuffing-box e to hold it in position. 

Fig. 5 represents a cock for water or other fluid. The valve c 
is provided with a cupped leather, or cupped washer made of any 
other suitable material, fitting the seating 6. The spindle d is pro- 
vided with ascrew 7 taking into a thread in the body a of the cock. 
By turning round the handle A the valve is depressed or raised, and 
as the pressure of the fluid is on the lower surface of the valve the 
cupped washer becomes expanded by the pressure of the fluid, and 
forms a tight joint. By removing the nutg the valve can be taken 
out to clean or repair the cupped washer. 

Fig. 6 is a modification of the valve shown in Fig. 5. In this 
case the valve c is provided with a square stud c' passing through a 
hole in the washer g', and with a screw f fitting into an internal 
thread in the spindle d. 





INSTITUTION OF NAVAL ARCHITECTS. 


SECOND DAY. 
Friday morning, March 18, 1862. 

A paper was read “On the Forms, Armament, Materials, and 
Construction of Vessels of War.” By Admiral Sir G. R. Sar- 
twrious, Associate. 

Sir George Sartorious began by reading some correspondence 
(already published) with Sir Charlies Wood and Mr. Scott Russell 
un the utility of iron rams, especially for coast defence. He then 
proceeded to state that he had pressed the Admiralty to consider this 
question, “Can a vessel be constructed which will combine the 
:peed and handiness of a rapid steamer, the invulnerability and 
comparative incombustibility and gun power of the floating battery, 
and the great longitudinal strength and form required for sinking 
ships by a blow?” Among the consequences of the adoption of 
this new class of vessels he mentioned,—1. An entire change in 
naval construction and naval tactics; 2. Superseding every large 
vessel of war now built or building; 3. Making every harbour, 
as at present defended, unsafe; 4. Rendering blockading im- 
practicable. Admiral Sartorious animadverted on the im- 
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; prudence of experimenting upon so exponsive a scale as had been 
i done in laying down the present system of iron-clad vessels, calling 
attention to the defects already found to belong to them, especially 
their unwieldiness, which would place them entirely at the mercy 
of an iron-sheathed ram vessel which could turn easily, and steam 
with rapidity. He then briefly described the classification of the 
old wooden navy—the line-of-battle ships for securing the dominion 
of the sea, the frigates for protecting our own commerce and destroy- 
ing that of the enemy, the corvettes and brigs for doing lighter work 
of the same description, and the flotilla class of light gunboats and 
mortar boats for coast and harbour service, being really boats, not 
ships, like our so-called gunboats of the present day. He next re- 
viewed the effect which the introduction of steam propulsion and iron 
casing would have on these different classes. He especially pointed out 
the importance of two kinds of vessels for the navy of the future— 
the handyand well-protected steam ram, and a large fleet of gunboats 
of the smallest tonnage, propelled either by oars, or (for some of the 
largest) by steam, and he spoke strongly of the inutility of the 
present ironclads. The Admiral explained in considerable detail the 
subordinate arrangements which he thought it advisable to recom- 
mend, dwelling particularly on the importance of using guus of the 
very largest calibre, and on the adoption of the twin screw pro- 
peller, in order to give handiness. 

The next pa read was “On the General Construction of 
Armour-plated Ships,” by Admiral Sir Edward Belcher, C.B., Asso- 
ciate Member of Council. 

Sir E. Belcher endeavours, from a consideration of the defects in 
the we system of armour plating, as shown by the - mm 
at Shoeburyness, to evolve some idea of the best means of remedy- 
ing them, remarking that it is the place of the naval officer to point 
out what instruments, both in the way of vessels and arms, he 
requires, and of the naval constructor to furnish these—instead of 
the present inverse process, of the constructor designing the imple- 
ment, and the commander being told to take it and make the best of 
it, One marked result of the trials at Shoeburyness is thetendency 
of the plates, when struck by heavy shot, to buckle or bend, and 
break their bolts, thus detaching themselves from the side of the ship. 
With the present system of iron casing, a plate so dropped leaves 
the ship defenceless, and there are no means of repair in foreign 
stations. Moreover, when once the side is pierced there is no 
further internal protection. It is a fort whose whole strength is in 
its outworks. Admiral Belcher does not attach much value to the 
attack of a steam ram, on account of the difficulty of striking an 
enemy in motion, and the great doubt which exists whether 
sufficient strength, speed, and handiness can be combined in one 
vessel, to give her such a marked advantage over an adversary as to 
use this method of fighting with advantage. There remains also 
the danger to her own boilers and machinery from the shock of the 
collision. In any case he prefers running over an enemy's vessel to 
striking a dead blow under water. He proposes that the outside 
skin of a vessel should be shielded by armour plates resting on 
grooved longitudinal stringers, and that inside the vessel there 
should be a large iron-cased cell, of oval section, containing the 
engines and stores, the spaces between it and the sides being divided 
into air-tight cells, to be used as coal bunkers, The inner space 
itself is one great egg-shaped cell, into which air can be forced, sv 
as both-to give ventilation and keep out the water, even if the 
bottom of the vessel should not be water-tight. The essential parts 
of the ship are thus completely protected from vertical as well as 
from lateral fire, and the mode in which the plating is attached 
enables it to be removed and replaced with great facility, so that, in 
time of , & vessel might carry her own armour plating in her 
hold. ith regard to the gunnery, Sir E. Belcher proposes that 
the bulwark ports shall be as usual, but that, for fighting bow on, 
the vessel shall have a double tier of protecting plates—one an iron 
plate bulkhead, with ports immediately in front of the guns, the 
other a somewhat lighter tier of plating, following the deck line and 
forming its bulwarks, with embrasures of sufficient size for the shot 
to pass through without injury to the vessel. For shifting the guns 
from port to port, or point to point, he prefers radial traversers 
with # sufficient number of sockets and bolts for deck fastenings. 
He lays great stress on a proper carriage, suited to something 
beyond mere broadside work, to every gun. 

The next paper read was “On the Merits of Broadside Guns and 
Turret Guns,” by Mr. Norman Scott Russell, Assoc. 1.N.A. 

Adverting to the supposition, made by Captain Coles and others, 
that 300 or 600-pounder guns, weighing from twelve to twenty tons 
each, cannot be carried as broadside guns, Mr. Norman 8. Russell 
shows, by some simple calculations, that this assumption is abso- 
lutely erroneous. Such vessels as the Warrior are quite capable of 
carrying a full armament of 12-ton guns, instead of their present 
68-pounders, without increasing their displacement more than two 
or three inches, or losing their stability. ith to the diffi- 
culty of training such heavy guns that is already felt with the 
95-cwt, 68-pounder to such an extent that it is doubtful whether it 
could be used in a heavy sea-way. However, Mr. Cunningham’s 
very simple application of steam power to the working of ships’ guns 
dis: of the difficulty as regards either class. With respect to the 
width of port Mr. Russell admits that, for the 300-pounder, the 








main deck being at so much lower a level 
similar ton’ us exposing the deck 
with higher topsides, and, moreover, being hed by green seas 
where other vessels have a dry deck. With regard to the depression 
of the gun, Mr. Russell remarks that it is doubtful whether in an 
case a lee gun could be used with advantage in a sea heavy enoug 
to wash the gun deck; and as to the weather guns a broadside 
gun could certainly be depressed more than a turret gun placed 
amid a unless the latter fired through her own deck and top- 
side. r. Russell then proceeds to compare in detail the merits of 
ships carrying one, two, or three cupolas with vessels carrying 
the same weight (in guns and armour plating together) distributed 
as a broadside battery. The result, as he gives it, is, that for one 
cupola, as against the corresponding broadside ship, the cupola has 
the advantage; for two cupolas the advantages are, if anything, in 
favour of the broadside, although nearly balanced ; but for three or 
more cupolas, the broadside arrangement has a marked superiority, 
which increases in a id ratio with the size of the vessel. Ho 
accordingly comes to the conclusion that the proper use of the 
turret is for moderate sized vessels carrying one, or, at most, two of 
them; and he thinks that one or two cupolas may be usefully sub- 
stituted for pivot guns on the upper p as of ships of the line 
carrying a heavy broadside ar t. Finaliv, he remarks that 
this is a question for the naval officer, rather than for the naval archi- 
tect to decide, since neither plan preseuts any constructive difficulty, 
and he quotes Captain Symonds’ authority for stating that speed and 
facility of manceuvring are of at least »» high importance as com- 
plete protection. 

The next r read was “On the Construction and Equipment 
of Vessels of War.” By Mr. Alexander McLaine, Assoc. 1.N.A. 

Mr. McLaine commenced by stating that he had been for many 
years impressed with the firm conviction that the simplest method 
of solving the problem involved in the construction of vessels in 
which guns of unlimited weight could be mounted, loaded, and fired 
with ease and certainty, would be to mount the guns ‘to fire only on 
the line of the keel, the lateral training being effected by steering 
the vessel; he then referred to the conspicuous advantages result- 
ing from this mode of construction with the twin screw system; 
thereby enabling vessels to be readily fought end on, exposing to 
the foe only a minimum of surface, p at extreme angles, and 
rendering the strongest position for defence, also the strongest 
position te attack, as the largest guns possible to be manufactured 
could be mounted upon railways running fore and aft the vessel's 
deck, with sleepers deep and wide apart, wheels grooved and gun 
low, so that, at the extreme roll of the vessel, a perpendicular from 
centre of gravity of gun would fall within the rails. On this system, 
the recoil having obs received only along one line, it was easily 
controlled, and loading by machinery became a simple mechanical 
arrangement; the railways could be supported from the bottom of 
the vessel by stanchions, or by diagonal framing, which could be 
made to carry any weight, and also give immense longitudinal 
strength to the vessel. The fore and aft railway system also = 
sessed the immense advantage of enabling the fb. guns of bow 
and stern batteries to be run amidships, and secured there in heavy 
weather. The changes in naval construction advocated by Mr. 
M’Laine were—1st. That all vessels of war should be built with 
twin screws. 2nd, That all vessels of war should be constructed 
for fighting end on. 3rd. That all vessels of war should be con- 
structed to carry the very heaviest guns that could be manufactured. 
And, as an illustration of the system proposed. he exhibited the 
model of a twin-screw armour-clad vessel, adapted for fighting end 
on ; 1,660 tons register, 2,617 tons displacement, with 14ft. din. im- 
mersed midship section ; to have two lifting screws of 15ft. diameter 
each, well immersed and driven by engines of 400-horse power ; 
weight of armour 529 tons; perfectly invulnerable, bow on; 
remainder of hull covered with 4}-in. plates on 10-in. teak; arma- 
ment, two 40 (or four 20) ton guns, pointing forward, and a 20-ton 
stern chaser; all the guns to be mounted on railways, off which 
they could not roll, and carried amidships when not required. To 
enable the vessel to turn rapidly he has, in addition to two rudders 
and two screws, a centrifugal pump 11ft. below water line, driven 
by a 30-horse engine, arranged to draw water in at either side and 
eject it at the other; he had steering gear well protected, and the 
vessel quite under command, with both rudders shot away. He 
stated the vessel was merely designed for medium o being in- 
tended to sail twelve, and steam twelve to thirteen knots per hour, 
but could be made an eligible member of a most efficient flying 
squadron, by removing from the design 360 tons of armour, enabling 
displacement to be reduced by 360 tons, giving the vessel extremely 
fine lines, with fifteen knots speed; a bow protected by 169 tons of 
armour placed at extreme angles, and a heavy, long range arma~- 
ment that would make her a dang tagonist for any ship at 

resent afloat. By adopting the proposed system the precision of 

fring would be very much increased, as a vessel of 200{t. long could 
be pointed by the steersman with much greater eae and certainty 
than a broadside gun could be handled, especially if the vessel 
rolled, and with heavy guns, mounted as described, the carriages 
could be lengthened, and a seat and rest constructed on the after 
part for the captain of the gun, enabling him to sit while taking aim 
with the precision of the ride brigade, fire the gun himself, and go 
back with the recoil. In order to enable vessels of our present 
navy to attack without exposing broadsides, difficult to protect 
against modern artillery, and bave some chance of competing with 
vessels constructed for fighting end on, Mr. M’Laine advocated the 
addition of bow batteries to the present armament of all the larger 
vessels of the navy, the guns to be mounted on fore and aft rail- 
ways, and carried amidships when not required; the fore ends of 
the railways to be arranged as sectional turntables, controlled by 
hydraulic power, for lateral training. He considered that vessels of 
the Minotaur class would , in the manner described, four 600- 
pounders, two on the main and two on the upper deck, and that, in 
pursuing or approaching a foe, or in a contest with a vessel adapted 
for fighting end on, they would be immensely more valuable than 
all the remaining armament of the vessel. In conclusion, he stated 
that the Admiralty authorities of the present day had made great 
progress in the introduction of novel and valuable changes in naval 
construction ; and that, under their auspices, there was every pros- 
pect that the British navy would lead, instead of follow, in the 
march of improvement, a position that would, without doubt, prove 
not only advantageous but economical to the country; as, by con- 
tinuing to build a few vessels of the furthest advanced and most 
improved construction possible, there would be no fear, when a 
sudden demand for ships arose, that it would be necessary to 
follow obsolete designs, or to adopt, without sufficient experience, 
untried plans. 

The next paper read was “On the Construction and Propulsion 
of Twin-Screw Vessels.” By Captain T. E. Symonds, R.N., 
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Assoc. 

Captain Symonds commenced by urging that a war ship, of what- 
ever denomination, was of comparatively little use unless ing 
the highest attainable power of manceuvring, under circum- 
stances. ‘This, he contended, was not to be obtained by the single 
screw; for, although acting fairly under favourable conditions, 
there was nothing app hi inty under the gece | 
circumstances in which shi ie to be placed, whereas, 
fitted with twin screws, a ship might be turned in any direction, 
regardless of wind or current, whether stationary or otherwise, with 
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almost the same certainty and precision as a railway turntable ; 
and, in the event of the rudder being lost or injured, the steering 
power of the two screws was sufficient to guide the ship in an 
direction—such power being derived from the source of motion, it 
acted instantly on the course of the ship, and not gradually, as in 
the case of the helm. A twin-screw ship might thus be said to 
possess a duplex power of steering as well as propulsion. He then 
went on to observe that there were many collateral advantages 
attached to the system, quoting many practical experiments in sup- 
port of his views, both as me Bowe § speed, economy of fuel, and 
sea-going qualities, &c., adduced in the voyages made by the several 
ocean steamers, on this principle, built by the Messrs. Dudgeon, in 
some of which the peculiar attributes of the system had a most 
remarkable illustration in hair-breadth escapes from Federal 
cruisers, &c. &c. Captain Symonds then proceeded to review the 
history of “twin-screws,” remarking that, although introduced 
many years previous, the great advantages to be derived from the 
system did not appear to be recognised till the application of sepa- 
rate and independent engines, in 1852. In that year the late Mr. 
Richard Roberts, C.E., patented that system in this country, as 
applied to large ships, in connection with two keels and two 
rudders; and, about the same time, he believed, some experiments 
had been made by Mr. George Rennie, in a small boat for light 
draught purposes, the success of which induced him, some years 
after, to build many gunboats on that principle for the Indian and 
foreign governments, but that, of late years, the system had faen 
into disuse. Captain Symonds gave credit to the Messrs. Dudgeon, 
for adopting this system for ocean service, against the opinions and 
prejudices of most shipbuilders, and stated that the result obtained 
by these vessels had induced their owners to build others, which 
was, after all, the best practical test of their excellence. He 
believed that it would be found, ere long, that the application of the 
principle to large ships would develope its advantages even more 
than in the class of vessels already built; and that it would be of 
the greatest importance in its bearing on a reduction of draught, 
and consequent increase of beam in armour-plated, or any weight- 
carryiug ships. It was an opinion he had long entertained and 
coutended for, in conjunction with his late lamented friend, Mr. 
Roberts, and the results attained in the Far East, a ship of 1,300 
tons, with two auxiliary lifting screws and 150-horse power, went 
far to confirm him in it, the accounts of this vessel being of a highly 
satisiactory character. He considered the divisions of the engines 
of much advantage, the parts being smaller, lighter, more manage- 
able, aud capable of greater perfection in the manufacture than the 
present eugines ; they might also, when necessary and convenient, 
be distributed over a larger surface; or, if required, they might be 
arranged in a space not exceeding the present limit of the engine 
room. He dwells much on the advantage accruing from the use of 
one screw, one set of boilers, and engine in making a passage, 
working a lee screw under canvas, or in “laying to” in a gale, the 
ship steering perfectly under such circumstances, and losing only 
one-third her speed, all of which had been proved in practice. 
Referring to the use of the system in merchant ships, he pointed 
out that ships of gr ( draught would thus not only have their 
screws working to greatest advantage, viz., “deeply im- 
mersed”—lut that, wen light, they would still be as deeply 
immersed as the single crew when at load draught. Hence the 
ship would thus be alw. in trim, and not necessitate her sea-going 
qualities and speed bein’ «erificed by trimming her by the stern, 
and thus elevating the bowin an unsightly aud dangerous manner. He 
considered that this system, applied as an auxiliary power with 
lifting screws, would be very serviceable for transports. He was 
aware that some objections might be urged against this system, but 
what system was free from objections? He thought that it had 
been happily rewarked by Mr. Reed last year that, in shipbuilding, 
and more especially in war shipbuilding, there was a series of com- 
promises. He believed that fewer would be required in the twin 
screw system than any other, If shipbuilders still considered great 
length necessary to great speed they must have something more 
than the present rudder to steer with. Mechanical appliances might 
fail, especially if rigid, and no manual power could be brought to 
bear on the rudder head, that would supply their place, so as 
effectively to move such an area of rudder as had been mentioned 
during the late discussion. He was of opinion that the fact of such 
cumbrous and costly arrangements being necessary for steering 
single-screw sbips of large size, was in itself a sufficient argument 
against persisting in that system. Captain Symonds then referred 
to diagrams, showiug the method of fixing twin screws, with two 
keels and two rudders, and one keel with ordinary rudder, to the 
Enterprise, by which means, the propelling and steering agents in 
such a vessel would be entirely removed from danger (especially 
in the former), without extending the after-body and clothing it 
with heavy armour, for the protection of screw and rudder, which, 
he contended, did not, after all, protect them, but added very 
materially to the weight at the after extremity, and interfered with 
the delivery of the water. He considered that, in either system of 
fitting the twin screws, the ship would be relieved of considerable 
weight aft, the displacement might be increased, and the ship 
altogether would be a better weight carrier and livelier sea boat. 
The screw, as it now exists, is immersed about 2ft. 6in., and is Ift. 
off the ground, the rudder projecting beyond the stern, whereas 
the twin screws would be immersed ft. 6in., being 3ft. clear of the 
ground, and the rudders, in both systems of twin screws, being 
many feet within the line of the ship. In speaking of the turning 
qualities of the twin-serew ship for working broadside guns, he 
exhibited a model and diagrams of a light-draught frigate, showing 
ap arrangement recommended by him, in May, 1863, for firing 
either two or three guns right ahead from the upper deck, 
capable of being depressed to strike a boat within twenty yards of 
the ship; and two guns from the main deck, at an angle of 
twenty degrees with the keel, as bow and stern chasers. By the 
faciliues afforded in iron construction this latter arrangement he 
shows is effected. He thus arms his broadside ship at all points, 
making her capable of doing her work as a seagoing vessel, fighting 
her guns under any circumstances by the aid of twin screws, with- 
out altering her normal construction. He believed that such a ship 
having upper deck guns—her propelling and steering agents deeply 
immersed so as to ensure their continuous and regular action and 
defend them from accident—would be mere formidable than cupola 
or turret-ships which require more complicated and comparatively 
more exposed machinery in working their guns. He exhibited a 
plan for converting our present line-of-battle ships into harbour 
defence ships, for which he claimed many advantages over the 
Royal Sovereign, not the least being on the score of expense and 
time occupied in fitting. He believed that he could fit three such 
ships in the time and for the cost expended on the Royal Sovereign 
that should be to all intents and purposes as good or better for the 
service she is capable of being employed upon. He also drew 
attention to his patent method of lifting screws through the quarter 
ina diagram, showing the Warrior fitted with twin-screws made 
to lift, and pointed out the advantages that this system possessed 
ever the single screw by retaining the central part of the after body 
perfect, instead of cutting it away for the screw aperture, which not 
only weakened the ship but interfered with the steerage ; whereas 
in the twin-screw system the apertures for lifting the smaller screws 
were in the quarter, not being much larger than ports, and not 
weakening the structure; when these were lifted and closed, the 
ship was to all intents and purposes a perfect sailing ship. Captain 
Symonds observed that the arguments which had been brought 
against this system on previous occasions, as well as in the course 
of yesterday, were principally of a theoretical character; and that it 
was remarkable that those who had questioned the value of the 
system had never witnessed an experiment, although frequently 
urged to do so; and that, without an exception, those who spoke in 
its favour, though in some instances doubting its advantages at 
first, had become converts by witnessing its practical working. He 
by no means complained of objections being made, but he thought 
_ dogmatic assertions as to the impossibility of results that had been 
Witnessed by competent judges (many of whom were present) 
should not be permitted undue weight. Adverting to an opinion 





which had been expressed by the chief constructor of the navy, on a 
recent occasion, as to a “ single screw, of a given diameter, being 
more effective as a propeller than two screws together of greater 
diameter,”—taking the conditions, he gives, viz., ‘a ship with 15ft. 
serew being faster than another with two screws of 10ft.” Su 
posing the revolutions and pitch to be the same, the effect of the 
single screw might be greater if properly immersed; but as the 
smaller screws can be driven at a greater velocity, with the same 
power to make up for the difference in diameter, they will produce 
an effect in excess of a single one. The engines and screws being 
lighter, there will be less friction, and a higher speed of piston 
being obtained without risk or vibration, and, as is well known, 
with an economy of fuel unapproachable at low speeds. The two 
small screws having the manifest advantage of being under several 
feet tread of water, their whole diameter is more effective, and their 
action constant and uniform; whereas the single screw in the 
centre of the run works in the junction of two currents, the upper 
blade being near the surface, and often out of water. Captain 
Symonds observed that the proportions given were arbitrary; two 
12ft. screws might be used, or even larger, if necessary, and thus 
additional power might be applied to a ship of moderate draft, 
which no single screw could develope in such a vessel. He con- 
tended that the turning power of a single screw, under. whatever 
“judicious development” Mr. Reed might place it, would never 
approach that attained by the twin-screws, and he felt confident 
that no practical seaman, who had witnessed the performance of a 
twin-screw vessel, would dispute it. He believed that this system 
was in its infancy, and that many points would come out in experi- 
ments in vessels more suitable to the development of the principle 
than those already built; aud that the larser the ship was, the more 
would the advantage of the system be felt. He considered the 
success attained by Messrs. Dudgeon in the class of vessels they 
have applied it to was very encouraging, and one which had already 
borne fruits. He cordially concurred with those who advocated 
experiments on an extensive scale; it was what he had vainly 
endeavoured to obtain for a series of years, feeling confident that, so 
long as they were conducted properly, they would not fail to elicit 
the most interesting and important facts; and when applied in a 
proper manner to vessels capable of developing the system, would 
fully bear out everything he had claimed for it. Captain Symonds 
next called attention to the fact that he had persistently urged the 
adoption of the method of fitting twin-screws with two keels and 
two rudders, as orginally invented by Mr. Richard Roberts, and that 
it was a source of satisfaction to him to observe that, although not 
adopting that system in its integrity, the Government had decided 
on building some of the new twin screw gun boats on that principle 
—adding, that in all the models and plans he had the honour of sub- 
mitting, whether to the Government, to this, or any other institution, 
the principle lately distinguished as the U form of bow section, and 
characterised by some as a beautiful and novel feature in naval 
architecture, was invariably introduced in those models. Quoting 
from a paper which he read at the Royal United Service Institution, 
in March, 1862, wherein he thus describes it after recommending 
the adoption of an elliptical mid-section :—* The flat elliptical floor 
is continued to the fore fvot, thus the fore body is made self-sup- 
porting (the heavy part of the sharp floor, as in other ships, being 
dispensed with) ; itis consequently more buoyant, and, combined with 
the long floor, will reduce the tendency to pitch, and will ‘lift’ in 
going against ahead sea!” Captain Symondsconcluded by remark- 
ing that, if present opinions with regard to wooden frames proved 
correct, he felt satisfied that the twin screws fitted to double keels 
would prove the best method ; for absence of vibration in the former 
(a wooden ship’s greatest enemy), and the strength imparted to the 
whole fabric by the latter, and the central part of the after body not 
being cut away for the screw aperture, as in a single screw-ship, 
would relieve the constructor of many difficulties he would inevit- 
ably have to contend with in the single screw system. He also felt 
very confident that in any twin-screw ship, but especially in the one 
described, he would undertake to produce a ship between the same 
perpendiculars, at any given draught with an equal motive power, that 
should have greater displacement, steam faster on a less consump- 
tion of fuel, roll less, and be to all intents and purposes a cheaper 
ship, a better sea-boat, and a more efficient ship of war than any 
other screw steamer afloat. 

The next paper read was “ On the Description of a New Iron-Clad 
Ship.” By Lieut. R. H. Napier, R.N. 

It is difficult fully to explain this design without plates. It is a 
vessel mainly intended for such service as damaging or dispersing 
a blockading squadron, rather than for long sea voyages or line of 
battle. This vessel is designed to combine great speed with a heavy 
armament and shot-proof battery confined entirely to the centre of 
the ship. In this peculiar form of battery, Lieutenant Napier is 
enabled to train two heavy guns parallel to the keel both ways, and 
is able with the whole of his guns to sweep the entire circle, without 
having, as Captain Coles has, movable protection. ‘The vessel is a 
flat-floored craft of 2,180 tons displacement, drawing 14{ft., length 
224ft., and 50ft. beam. It is entirely iron-cased, and mounts four or 
six 300-pounder guns. These guns usually lie amidships, but are 
trained by radial traverses, either to broadside ports or to four ports, 
two of them pointing forward and two aft, so as to cross fire 30ft. 
ahead or 30ft. behind the stern-post. The vessel has a wedge bow 
and wedge stern on the water-line, just rounding into one another. 
At the midsliip portion, where the broadside ports are, she is either 
wall-sided, or with a slight flare, while immediately forward and aft 
she tumbles home considerably, the difference being so sharply 
marked as to leave room for a bow-port or stern-port just where the 
sponson would be in a paddle-wheel steamer, having thus two 
guns of her broadside battery convertible into heavy bow-chasers 
and two into stern-chasers. The battery amidships is covered in, 
with an iron-plated roof, open only fore and aft. Through these 
openings two more guns might be fired, at considerable elevation, 
as bow or stern-chasers. These are the distinctive features of the 
vessel. The advantages claimed, beyond what has appeared in this 
description, are great invulnerability when fighting end on, on 
account of the acute angle under which the iron casing is then pre- 
sented, facility of working with either end foremost, and protection 
to the crew from the tumbling home of the bulwarks. *A photo- 
graph, taken from the model end on, looks very much like a flat- 
headed fish, with the eyes just out of water. There is nothing to 
prevent most of the new appliances of steam propulsion and of 
steering gear being fitted to these vessels, which may be built of any 
tonnage from 600 to 6,000 tons. 

At the evening meeting of Friday, the 18th, Mr. W. J. M. Letty, 
M.I.N.A., read a paper “On the Modes of Arranging and Securing 
the Plates of Iron Ships.” 

Mr. Letty in this paper describes some of the usual modes of 
arranging and securing the plates of iron ships, and discusses the 
relative merits of the different methods. Premising that the plan of 
“inside and outside plates” is so universal that no other need be 
described, he remarks that the plates in alternate strakes must either 
appear of different breadth, or really be so. He gives reasons for pre- 
ferring that the plates should be really of equal breadth, sacrifiving the 
external appearance to the greater strength and uniformity of 
structure attained by equality. He next describes the mode of laying 
off the lines of the plating on the expansion drawing, or, better still, 
on a model. In some ships the strakes are varied in breadth so as 
to give good lines, in others they are reduced by “stealers,” as in 
wooden vessels. In the latter case tapered liners are required on the 
frames. Near the ends of the strakes at the stem and steru-post the 
laps of the plates are thinned away, so as to be flush at the extreme 
ends. The butts of the plates are in nearly all cases placed midway 
between the frames, the only exception being in the inner lining in 
some of the iron-cased ships, where the butts are placed on the 
frames. He then describes the manner of arranging the butts. 
The early practice, he explains, of keeping the butts of the alter- 
nate strakes in a vertical line was rendered necessary by the short 
plates formerly used, and is still sometimes adopted from choice; 
but he does not consider it the best, especially when the length of 
the plate is an odd multiple of the distance between the frames. 
The butts on opposite sides of the vessel are usually opposite each 





other, except in the garboard and one or two adjoining strakes : 
but sometimes the shift of plates corresponding with that of the 
garboard strake is carried out throughout the ship, so as to make 
all the butts on one side fall differently from those of the other. 
Large plates are the best for strength, but a practical limit to their 
size is d by the i d cost per ton of large plates. The 
minimum length allowed by Lloyd’s is five times the distance 
between the frames, or about 9ft, Mr. Letty then proceeds to the 
mode of securing the plates, Lloyd’s rules require that the rivets 
should completely fill the holes, and this object is more likely to be 
attained now that they require the holes to be punched from the 
faying surface, a practice hitherto by no means regularly adopted. 
The frames should also be punched from the faying surface, that is, 
from the outside. The author agrees with Mr. Grantham in re- 
commending that the rivets should be slightly conical under the 
head; where the holes are drilled they should be slightly counter- 
sunk to receive them. An inch rivet should be ljin. diameter 
under the head, and the length of the cone rather iess than the 
thickness of the plate or angle iron through which the rivet first 
passes. There is no objection to punching the outside plates with 
a large die provided the hole is perfect, but good work cannot be 
made where this is done on the inside plate. Ue thinks it imma- 
terial whether the rivet head is driven bome at once by the dolly, 
or by repeated blows of a hammer round the edge of the head. He 
next describes, with the help of engravings, the mode of fitting the 
butt straps or covers, and of arranging the rivets, and discusses 
their merits, comparing the heavier systems of rivetting with the 
alternative plan of double bottoms. Remarking that while many 
of the conditions of strength are identical in a ship and in a bridge, 
he points out that in the latter structure weight is of little conse- 
quence as compared with a vessel. He concludes by calling atten- 
tion to the very imperfect information at present existing with 
regard to the strength of the different systems of rivetting, with 
respect to form, distance, arrangement, butt covers, and other 
similar points, and to the value that would attach to an extensive 
series of careful experiments on these matters. 

The next paper read was “On Uniform Power Expansion Marine 
Engines.” By Mr. E. A. Cowper, C.E., Assoc., I.N.A. 

The object the author had had in view, and to the attainment of 
which he had devoted great attention for some time past, was the 
construction of very simple and highly expansive marine engines, 
and, although the new link in the chain of operatious was but a 
small one, it was stated that it might lead to very useful results 
from its extreme simplicity, as there were fewer moviug parts than 
in any expansive marine engine now in use. It was unnecessary, 
in a meeting composed of naval architects, to dwell cn the ad- 
vantage of engines economical in first cost, and in consumption of 
fuel, while capable of giving an unifurm rotative power. The 
arrangement consisted of an extension of the use of steam jackets, 
and not only was there provided a steam jacket for each eud of 
each cylinder and its sides, but a separate “ steam jacketted ” vessel 
or reservoir was arranged to receive the steam from the first, or 
high-pressure cylinder, and to hold it until the second, or large 
low-pressure cylinder, was ready to receive it, i.c., after the cranks 
had passed round 90 deg. The peculiarity in this steam jacketed 
reservoir consisted in its having a living of sheet iron inside, in 
order to prevent the steam coming into direct contact with the sides 
as it entered, and until it passed out into the large low-pressure 
cylinder. The steam being cut off at very nearly hali-stroke, the 
rotative power was very regular, and, from tho steam being 
expanded somewhat in the reservoir, there resulted a total expau- 
sion of four, five, six, seven, or eight times as might be thought 
desirable; the low-pressure figure at all times being cousiderably. 
heavier than it would be without the steam jackets, owing to the 
expanding steam being kept up in temperature more nearly to that 
of the boiler. Several engines for laud purposes had been con- 
structed on this plan, and were stated to be doing very well indeed, 
being highly economical in fuel, Mr. Cowper stated that in carry- 
ing out expansion to a great extent for the purposes of economy, 
it was highly advantageous to have fresh water in the boiler, as a 
higher pressure could then be carried; it was, therefore, advisable 
to use surface condensation. Mr. Cowper pointed out several 
matters in relation to the use of surface condensers, which he con- 
sidered of importance, particularly the use of the cold water in an 
ascending current, inside vertical tubes, as such an arrangement 
tended more than any other to brush off the bubbles of air that 
were separated from the cold water, these bubbles always sticking 
very firmly to the condensing surface. ‘The effect of such a coating 
of air bubbles was to reduce the efliciency of the surface 30 to 40 
per cent. or more. It was pointed out that a strong upward 
current in the water produced at intervals, would materially assist 
in removing the bubbles, though a brush would be required to 
remove them perfectly, as they adhered so firmly to the surface. 
With regard to the injury sustained by boilers using suriace con- 
densers and distilled water, he had long since pointed out that the 
remedy lay in putting in something for the acid to combine with; 
and it would be found that lime, chalk, or another base would 
answer the purpose perfectly well, and it was immaterial whether 
it were introduced as lime or as hard water containing lime, as in 
either case the acid (which was always present when grease was 
boiled for a length of time in water) would combine with the lime, 
and form lumps which could be taken out of the boiler at the end 
of the voyage, as they would simply float about and do no harm. 
It was doubtful whether muriatic acid was formed at any time in 
marine boilers, but if it were, the lime would correct that also. 

The next paper read was “On the Policy of future Naval Con- 
struction.” By Capt. J. H. Selwyn, R.N. 

Remarking that the position of England requires her to possess a 
navy not fitted for one purpose only, but able to discharge nearly 
every conceivable duty that can be expected from a ship, he argues 
that the vessels of that fleet must be both numerous and of various 
classes. A fleet of iron-clads alone would not protect our mercan- 
tile navy or our out-ports, He then points out the fallacy of 
endeavouring to assimilate too much the internal arrangements of 
our new iron fleet to the conventional requirements of the wooden 
vessels which they supersede—instancing the use which we make 
of casks instead of availing ourselves of the cells with which the 
structure of iron vessels almost necessarily provides us. Then 
passing in review various suggestions relating to questious of 
detail, such as the use of twin screws, the means of preventing 
fouling and oxidation, and the use of steel in place of iron, he 
forcibly points out the necessity of having a large fleet of ships of 
moderate tonnage, but combining great speed aud handiness with 
considerable power of attack, protected to some extent, but not at 
the cost of their other qualities. Captain Selwyn's paper also con- 
tains an eloquent tribute to the memory of the late Richard Koberts, 
formerly an associate of this Institution 

The next paper read was “On a Portable Coffer Dam for Clean- 
ing and examining the Bottoms of Ships.” By Capt. McKillop. 

‘This is a coffer dam, consisting of a flexible iron framing and a 
covering of india-rubber cloth or leather, which can be passed 
down a ship’s side, so as, with the side of the ship, to forin a tube 
from which the water can be pumped out. The vessel cau by this 
means be either examined or cleaned, as a man may be sent dowua 
ladder inside it. If it is merely wanted to remove fouling, the 
ladder may be left out and the lining of the coffer dam brought 
nearly close to the ship’s side, unslaked lime and other substances 
being dropped in from the water's edge as the machine goes down. 
When in position, the machine is moved along the bottom by guide 
ropes. The slaking of the lime destroys the grass aud incrustation. 
Adhesion between the machine and the ship’s side is secured by an 
inflated tube passing down each side. and round the botiom of the 
machine. The machine may also be used to stop a leak, and may 
be kept on the leak during the remainder of the voyage without 
great detriment to speed. It can also be used as a raft. 








THIRD DAY. 
Saturday Morning, March 19th. A paper was read “On the 
Education of Navai Architects.” By the Rev. Joseph Woolley, 
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After giving a brief account of the early history of the first 
application of scientific education in this country to the art of naval 
construction, from the time of “Master Phineas Pett,” in the 
beginning of the 17th century, and calling attention to the marked 
superiority of vessels of French build over those of English con- 
struction, due to the superior care taken by the French Govern- 
ment to employ the highest scientific skill in the construction of 
these great works of art—quoting the statements of Mr. Creuze, in 
the “ Encyclopedia Britannica,” that this superiority was so well 
recognised that vessels captured from the French passed at once 
into the English Navy, while those of English build captured by 
the French were thought too bad for theirs, Dr. Woolley spoke 
strongly of the ill effects which had resulted from the instinctive 
feeling so long prevalent in this country against the application of 
theoretical knowledge to practical construction. He then proceeded 
to give a brief account of the two Schools of Naval Architecture, 
one of which had been established in 1811, and abolished in 1832, 
and the other established in 1848, and broken up in 1853. Discou- 
raged and eventually destroyed by the dislike and suspicion of the 
uneducated members of the profession, these establishments had 
turned out scholars whose thorough professional training and theo- 
retical knowledge had enabled them, in spite of every drawback, to 
take leading positions both in the yards of private builders and even 
in the public service, among those very men whose jealousy had 
brought about the discontinuance of the system which Lad produced 
them. It was on the scholars from the earlier of these schools that 
the Admiralty had to depend in the re-conrstruction of the navy, 
consequent on the introduction of steam ; and pupils of the later 
establishment were now among the foremost in the building 
of those iron-clad vessels which now seemed our most reli- 
able defence at sea. Dr. Woolley mentioned that in the school 
of naval construction of 1848-53, of which he was the head, he 
attempted to open the whole range of mathematical and theoretical 
studies, so far as they could in any degree have a bearing on the 
problems to be solved by the naval architect, and the school was, to 
all intents and purposes, a school of naval architecture. The study 
of the practical parts of a shipbuilder’s work was, of course, placed 
in other hands. Ofthis he would only say that the opportunities 
obtainable in Portsmouth dockyard were such as should have 
turned out accomplished practical shipwrights—but Portsmouth and 
all other dockyard towns were and still are wanting in one great 
requisite — efficient practical instruction in physics, chemistry, 
motallurgy, and the like, which require an ample supply of expensive 
material for their illustration. Dr. Woolley then reverted to the 
absolute necessity of using the highest scientific skill in the con- 
struction of our ships. ‘No doubt,” he said, “other things being 
equal, the courage and pluck of the British seaman may be relied 
upon to ensure success, but since the application of steam power to 
the propulsion of ships, and the mechanical inventions of all kinds 
which have been introduced, it is not, I think, too much to assert 
tbat the country which in future naval wars shall possess ships on 
the best models, with the best sea-going qualities, the most securely 
defended against attack, and the most powerful in the means of 
offence, will possess advantages which no amount of skill and 
courage will be able to countervail.” Dr. Woolley then proceeded 
to describe the kind of instruction which the modern students of 
naval architecture needed to receive :—A thorough grasp of all those 
mathematical and physical studies (many of them of a very high 
order) which enter into the principles of the construction and 
behaviour of vessels—not a superficial acquaintance with rules and 
formulw, and a trick of applying for their own purpose the 
result of other men’s work, but a thorough comprehension and 
command of tkeir subject, so that they might be able to think in- 
dependentiy upon it, and make this thought take a practical form 
in their designs. On the other hand, it was no less indispensable 
that they should have a thoroughly practical training in the actual 
work of a dockyard, so as not only to gain a complete knowledge 
of the nature and use of the tools employed, but also that they 
should learn how work should be begun and carried on, so that 
they might both direct others how to set about it properly, and 
might know what may and what may not be expected from those 
employed under their superintendence. They must also be skilful 
draughtsmen and expert calculatorse Dr. Woolley pointed out that 
by the plan proposed, of pursuing the theoretical studies during the 
winter in Londqn, and then giving the scholars some months of un- 
broken practical work in the dockyard in the summer, when the hours 
of daylight and of work were longest, and the season of the year most 
fitted for out-door labour, they would have really better opportunities 
of learning practical ship building, and would be more useful in the 
yards, thau by the daily alternation of labour and study followed in 
the former School of Naval Construction. For all the theoretical 
part of this instruction, Dr. Woolley remarked, there was no place 
iu this country where it could be obtained so readily and so cheaply 
as in London. In no other town were there such facilities for 
attending lectures on physics, frequently needing expensive 
materials for their illustration—nowhere else was it possible, at any 
reasonable cost, to secure the services of the ablest workmen of the 
day as lecturers and teachers. In Dr. Woolley’s opinion these con- 
siderations were conclusive in favour of a metropolitan school, to 
say nothing of the accidental advantage of breaking the monotony 
of a dockyard life—bringing the student into an atmosphere charged 
with science, where he would be surrounded on all sides by objects 
which appealed to his sense of the beautiful, where he might spend 
his leisure moments among the models of former patented inventions, 
aud make himself acquainted readily and in the most effective 
manner with their several contrivances and uses, where he might 
almost unconsciously imbibe the best practical lessons in machinery, 
and the adaptation of simple mechanical means to their desired 
ends, 

The next paper read was “On the Combined System of Wood 
ond Tron in Shipbuilding.” By Mr. J. Grantham, M.I.N.A., and 
Member of Council. 

Mr. Grantham read a paper and exhibited models and drawings 
illustrating Mr. Betteley’s system of iron ribs for ships having a 
timber planking. He stated that several patents had been taken 
out for this style of shipbuilding, and two vessels of 700 and 300 
tons had been built some twelve years ago by Mr. Jordan; many 
others having since been constructed, generally with great success. 
Mr. Bettely’s system had now been applied to a vessel of 815 tons, 
called the Dilkhoosh, lately launched from the Victoria Yard, 
Greenwich. In bringing this question before the Institution, Mr. 
Grantham did not give up his opinion as to the superiority of iron 
ships; but, owing 10 the tendency of the latter to foul, and to the 
want of a remedy for this defect, the system of timber planking 4n 
an iron frame has its advantages. Mr. Grantham then described in 
what the peculiarity of Mr. Bettely’s plan consisted, explaining 
that the iron rib was rolled in the form of a trough or rectangular 
figure with three sides; this iron is also applied in combination 
with wood to form the deck beam. ‘These ribs, when bent to the 
required lorm, are secured by bolts to the planking, the nut of the 
boit being in the groove. From calculations made on the Dilkhoosh 
it appeared that great advantages resulted from the system as re- 
garded first cost, strength, and carrying capacity, and more ships 
were shortly to be built on the same plans. 

The next paper read was on the same subject. By Mr. C. Lam- 
port, Assoc. I,N.A, 

This paper, the second on this subject, considers the question 
from the point of view suggested by a comparison of the inherent 
qualities of ships built exclusively of wood, and of iron. Such 
a comparison has not usually been made between the best 
descriptions of ships built of each material, but between wooden 
structures ranging from fir, to oak and teak, and iron vessels 
designed and constructed by the highest engineering skill in the 
country. So many irrelevant questions may pressed into the 
general comparison that the only fair course is to eliminate all con- 
silerations except the normal one of the inherent qualities of wood 
and iron, and so to reduce the facts to a common denominator. 

Veight for weight, wood (teak) is three times as strong as 





iron, and the ordinary treenail and bolt fastening is fully 
capable of utilising the maximum tensile and transverse 








strain the planks will bear; while iron is subjected, from 
the breadth of the plates used, as compared with the narrow strakes 
of a wood ship, to a deduction under the most favourable system of 
riveting toa loss of 20 per cent. The inference is, that wooden 
planking is lighter, stronger, as capable of being thoroughly fastened, 
and more durable, than iron plating. ‘The drawbacks of wooden 
ships belong exclusively to the frame. Decay, loss of internal 
capacity, great weight and cost, and want of strength, all condemn 
wooden framing. On the other hand, the drawbacks to iron ships 
attach entirely to the plating. As compared with teak planking, it 
is heavy without commensurate strength, is beset with the evil of 
hot rivetting, is liable to foul, te decay from oxidation, scraping, 
and internal abrasion, aud to serious chemical decompositions from 
the washings of cargoes, such as sugar, nitrate of soda, copper ore, 
&c. The result of the inquiry points to special aptitudes in the 
case of both materials, and the lesson taught in the advantage of the 
combination of both, for specific uses in the construction of ships. 
An internal skeleton of iron, with its ribs, diagonal braces, and 
ample deck stringers and ties, covered with good wooden planking, 
presents the best compromise, and promises the most certain in- 
vestment to the shipowner. The especial points insisted upon in 
the construction of such combined ships are—I1st, wooden platforms, 
consisting of keel, floors, keelsons, and ceiling plank, copper or 
yellow metal fastened ; 2nd, iron framing attached tothe upper edge of 
the floors above the wash of the bilge water ; 3rd, wooden plank tixed 
thereto with iron screw bolts ; 4th, absence of doubling of all kinds, 
diagonal, vertical, or longitudinal; and 5th, perfect freedom of 
access for examination and renewal of parts. Betteley’s iron ribs 
are condemned as concentrating the strength of the frame too far 
apart. Either the weight must be in excess of ordinary angle iron, 
or, if so spaced as not to exceed that weight, the spacing of the 
frames must be too great for efficient support to the plank. It is 
most important td avoid galvanic and its consequent deleterious 
chemical action, in a system of shipbuilding comparatively untried ; 
and the laws of such action and waste are stated at length. The 
advantage of diagonal braces is great in a compound structure, as 
tending, by connecting, to neutralise the opposing tensile and com- 
pressive strains. The gain from such a system of appliances, inter- 
mediate between the upper and lower mass of material, is evidenced 
by the comparison of the weight borne per inch of sectional area 
(under similar conditions) of the Conway tube, and the bow bridge 
of Mr. Brunel at Chepstow ; while the increasing number of lattice 
bridges show that engineers ———— the advantage of diagonal 
appliances. The use of iron plating for the “topsides ” iscondemned 
by the inferiority of material, in that position, as compared with 
wood, while it is liable to chemical decomposition, by transmission of 
galvanic action, through the water washing up the sides. The 
advantages of the combined system are generally set forth as com- 
prised in great buoyancy, internal capacity, strength, durability, 
economy, and ease of repairs—in short, the advantages of both wooden 
and iron ships, with the drawbacks of neither. 

The next paper read was on the same subject. By Mr. G. 
Abegg, Assoc. I.N.A. 

This is a detailed description of the mode of building a vessel 
with iron frames and diagonal straps and with iron topsides, but 
with a wooden skin. Wooden frames, also, are placed between the 
irou frames, touching these on one side only, and leaving an inter- 
val for ventilation. The iron framing does not go down to the very 
bottom of the hold, but passes across a deep keelsou and oak floors, 
so as to be just out of reach of the bilge water, The advantages 
claimed for a ship built on this method, are—1. Strength equal to 
that of an iron vessel. 2. Durability greater than that of a wooden 
ship. 3. Lightness equal to that of iron-built, and exceeding that 
of wooden-built vessels. 4. Prime cost less than iron alone, and 
but little more than wood (£15 per ton English N.M., at Bremer- 
hafen), 5. Cost for repairs less. 6. Vessels so built do not require 
so frequent docking as au iron vessel, and they may be coppered 
without the sheathing being in contact with iron. The author does 
not claim this combination as his invention, but merely gives it as 
the result of his own experience and his observation of the methods 
used in the different places which he has visited. 

The next paper read was “On the Action of Waves upon a Ship’s 
Keel.” By Mr. W. J. Macquorn Rankine, C.E., LL.D., F.R.SS.L. 
and E., Assoc. I.N.A. 

The author sets out with the same leading idea with Mr. Scott 
Russell, viz., the tendency of the action of the water on a deep keel 
or a sharp floor to make the ship roll against the waves; he has 
investigated the subject in a different manner, and arrived at 
independent, and in some, though not in all, respects, different con- 
clusions. Those conciusions, obtained by a mathematical process, 
and expressed in a geometrical form, harmonise, on the whole, 
with the results arrived at by Mr. Froude from a general con- 
sideration of the question. It will readily be understood that 
all that is said in this paper of a keel, or of a sharp floor, is appli- 
cable also to the gripe and dead wood of a vessel with fine ends 
below water. The main object of the paper is to point out certain 
classes of data which it is desirable to ascertain by experiment and 
observation, and to furnish a theory by means of which those data 
may be made scientifically and practically available when they shall 
have been obtained. The conclusions arrived at may be summed up 
in the two following principles, the first of which has already been 
arrived at in different way through Mr. Froude’s researches, while 
the second is a special result of the present investigation. I. The 
extent of permanent rolling of a ship amongst waves is diminished 
by lengthening the ship's periodic time of unresisted rolling, as com- 
pared with the period of the waves. _It is well known that the only 
means of effecting that leugthening of period, without diminishing 
the statical stability, is to “ wing out the weights,” so as to make the 
transverse radius of gyration of the ship as great as possible. LI. 
The action of the waves on a keel or on a sharp floor is opposed to 
their action on the hull between wind and water ; it places a definite 
limit to the extent to which the permanent rolling can be increased 
by waves of a given slope; and at the same time it renders 
a given lengthening of tke ship’s periodic time less effective 
in diminishing the extent of rolling. Those conclusions 
from theory are confirmed in a general way by practical 
experience ; but there is an almost total absence of precise 
experimental data, such as are needed to make the results of those 
investigations a matter of exact calculation. It is much to be 
wished, in particular, that certain experiments were made on vessels 
of different sizes and forms, in order to ascertain the actual steady- 
ing effect of the various ordinary forms and proportions of keel and 
floor ; as well as whether it is possible to combine the convenience 
of a flat floor with a steadiness due to a sharp one by some new form 
of cross section; such, for example, as that which appears to have 
been tried between seventy and eighty years ago in a vessel called 
the Cornwallis, referred to in the papers of the Society for the Im- 
provement of Naval Architecture (September, 1792). It would appear 
that a very close approximation to the form aud proportious which 
are most favourable to steadiness has, in some cases, been realised 
by practical trials alone, and that independently of the steadying 
action of sails; for there are vessels which, when under steam alone, 
in any moderate swell, keep their decks very nearly parallel to the 
horizon, while at the same time the slow regular oscillations of the 
barometer and suspended lamps show clearly that the ship accom- 
panies bodily not only the vertical heaving of the waves, but their 
horizontal swaying also. To aperson who confives his attention to 
the lamps and the barometer, and to his own sensations, such a 
vessel may seem to roll cousiderably; but the rolling is apparent 
only; for a glance at the horizon shows that the ship is really 
steady. It is of great importance that the lines and dimensions, and 
distribution of the weights of ships which have been found by ex- 
perience to possess this excellent quality, should be carefully recorded 
for the information of Naval Architects. 

The next paper read was “On the Uneasy Rolling of Ships.” By 
Mr. W. J. Macquorn Rankine, C.E., LL.D., F.R.SS.L, & E., Assoc. 
ILN.A. 

Mr. Froude, in his printed remarks on a paper of the author read 
in 1863, has stated a wish that he should publish a detailed investi- 
gation of that complex motion which takes place in ships, when roll- 
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ing is combined with vertical oscillation of the ship’s centre of gravity, 
or bodily rising and sinking of the ship relatively to the water: for 
which latter motion the name of dipping has been proposed. So far as 
unresisted dipping is concerned, the results at which Mr. Rankine has 
arrived agree so completely with those given in Mr, Froude’s remarks, 
that it is unnecessary to state them. He has, however, investigated 
a case not given by Mr. Froude, and that is of the following kind. 
Che water is supposed to resist the dipping motion with a force 
simply proportional to the velocity of that motion, like the resist- 
ance of fluids to pendulums oscillating slowly. The rolling motion 
is supposed to be maintained of uniform extent by the action of an 
external force. That part of the dipping motion, if any, whose 
period is differeut from one half of the period of the rolling motion, 
is sup to have been extinguished by the resistance, leaving 
only the part which keeps time with the rolling, at the rate of a 
dip and a rise to each single roll. The results are summed up as 
follows :—1. The total extent of dipping and rising, which accom— 
panies permanent rolling to a given angle of heel, is in most 
cases greater than the statical rise of the ship's centre of gravity 
corresponding to the same angle of heel; and the ratio of the 
total extent to the statical extent is the greater, the more nearly the 
period of free dipping motion approximates to one half of the period 
of rolling. 2. That ratio is a maximum, when the period of free 
dipping motion is exactly one half of the period of rolling ; and the 
maximum value is the greater, the less the resistance opposed by 
the water to the dipping motion. 3. The action of that resistance 
causes the dipping oscillations to take place somewhat behind the 
rolling oscillations, instead of accompanying them exactly; and 
when the extent of dipping is greatest, as above stated, that delay 
amounts to a quarter ofa period; in other words, the instant when 
the ship’s centre of gravity is highest takes place in the middle of 
the time when she is righting herself, and the instant when her 
centre of gravity is lowest, in the middle of the time when she is 
heeling over; so that any point above or below the centre of 
gravity describes a curve like a figure of eight lying on its side, 
thus ©, or lying obliquely. IV. The mean position of the ship's 
centre of gravity during the combined oscillations is raised above 
the position of that point when the ship is upright and steady to 
an extent equal to half the statical rise of the centre of gravity 
corresponding to the greatest angle of heel. 

The next paper read was **On Isochronous Rolling Ships.” By 
Mr. W. J. Macquorn Rankine, O.E., LL.D., P.KSS.L. & E., Assoc. 
L.N.A,. 

The subject of the conditions which must be fulfilled in order 
that a ship may roll with true isochronism, as a cycloidal pendulum 
swings, Was brought before the Institution of Naval Architects in 
1863 by Mr. Froude, who demonstrated some importaut conclusions 
relating to that subject. ‘The present paper is designed to give the 
exact solution of the problem of constructing a ship so as to roll 
isochronously, That solution is embraced in the following proposi- 
tion :—T'o make an isochronous rolling ship, the metacentric« ‘olute 
should be the involute of a circle described about the ship's centre 
of gravity, and through her metacentre; and, cou-cquently, the 
metacentric involute should be an in te ipvolute of 
that circle; which Mr. Rankine proceeds to demonstrate and apply. 

The next paper read was “On the Computation of the Kesistance 
of Proposed Ships.” By W. J. Macquorn Rankine, Esq., O.L., 
LL.D., F.R S., Assoc. LN.A. 

This paper contains a full theoretical explanation of a method of 
computing the probable engine power at a given speed, or speed 
with a given power, with some detailed examples to illustrate the 
method, which has been in practical use for the last six years, 
and of which a general account was published in 1861, Mr. Rankine 
begins by defining certain qualities of the particles of water, viz., 
pressure, tenacity, and stiffness, with the accuracy needed to give a 
basis for mathematical investigation. He then enumerates the 
processes through which the motion of the vessel may be resisted, 
namely—1l. The distortion of the particles of water. 2. The pro- 
duction of currents, 3. The production of waves. 4. The 
production of frictional eddies. ‘Ihe first process may affect small 
models, but he gives reason for believing that it has no appre- 
ciable effect on actual vessels. ‘Lhe second process, he shows, 
affects chiefly vessels of “unfair” shapes; but has very little ac- 
tion on vessels of good form, As to the third process, Mr. Rankine 
agrees very closely with the theory of wave action already well 
known as associated with the name of Mr. Scott Russell. The 
fourth process, the resistance due to frictional eddies, is a matter 
of some complexity, and constitutes one of the most novel and 
important branches of the subject of this paper, in which it is dis- 
cussed with some fulness; the author consideriug it to constitute 
the whole practicable appreciable resistance to ships of the best 
forms and proportions. Unfortunately, it is impossible to do justice 
to it in a mere verbal extract. Mr. Rankine then proceeds to the 
application of the wave theory to the adjusiment of form and di- 
mensions to speed. Agreeing mainly with the known conclusious of 
Mr. Scott Russell, he remarks,“ It would seem, then, that in prac- 
tice, while it is essential to economy of power that the rule o' the 
wave system as to the least length of the after body should be 
observed, the rule as to the length of the forebody admits of some 
latitude ; and, although it may be best, with a view to saving of 
resistance alone, to make the forebody of tho full length of the wave 
of translation, still, if there be any reason against making the ship 
so long as that rule would require, the forebody may be made 
shorter toan extent not exceeding one-third; care being taken not 
to increase the greatest obliquity of the water lines to the fore and 
aft direction.” With regard to the various figures of water-lines, 
he refers to a paper which was read to the Royal Society in 1863, 
and to another, which he hopes to complete and publish before 
long, on a newclass of curves, which the author has called “ Nevids.” 
Mr. Rankine then addresses himself to the practical computation of 
propelling power and speed, and gives detailed examples of the 
actual work taken from H.M. ships, Warrior, Fairly, aud Victoria 
and Albert. 

Inpuration or Inon.—The iron work of the new bridge at 
Blackfriars is to be indurated by a process patented by Messrs. 
Morewvod and Co., and is alike important from the great cost 
which will be incurred, and the testing of a rather abstruse chemical 
formula for the preservation of iron from oxidation and decay, 
I'he process is thus described by the Mechanics’ Magazine:—The 
iron is to be thoroughly cleaned and heated to the requisite tem 
rature, in a furnace planned by the inventors, When this 
temperature is attained it is to be plunged into a bath of prussiate 
of potash and chloride of potassium; in a molten state, so that, 
when the iron is withdrawn, it may easily part with the surplus of 
the aforesaid chemicals, which should run off like oil. The iron is 
then to be dipped into boiling water, containing a certain propor- 
tion of cyanide of potassium; from thence it is removed to a bath 
for a final washing, and set up on end todry. All the processes 
are to be carried on under cover, and, before exposure to the atmo- 
sphere, the iron is to be coated with an a twice, at 
given intervals, and again it is to receive two coats after fixing. Of 
course, all the necessary planing, drilling, and fitting is to be done 
preparatory to the indurating. The time the iron is to remain 
in the bath will vary from one to five minutes, according to 
the weight of the metal to be operated upon. The elaborate 
character of the process, to which the contractor is rigidly bound, 
will account for the large suin to be expended in carrying out this 
part of the work. 44 per ton is allowed to the contractor for the 
induration and painting. Messrs. Morewood will receive from 
the contractors 5s. per ton as their royalty, which, it is esti- 
mated, will be £1,000. ‘Thus, 16,000 is to be spent in this effort to 
prevent oxidation, no greater proof of which, in its damaging 
results, can be offered than the case of the cleaning of ,the oxide (or 
rust) from the Menai Bridge, from which have lately been removed 
about forty tons of oxide of iron. As perhaps 4,000 tons of iron 
wlll be operated on it may be inquired what additional quantity 
could have been bought for £16,000 and to what extent (possibly 
one half) that additional quantity would have strengthened the 
bridge without induration. 
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JOHNSON’S LIFE AND 





By 


Tris invention; a communication to Mr. Johnson, of 47, 
Lincoln’s-ivn-fields, relates to an improved construction and 
arrangement of life belts or safety apparatus and swimming belts, 
to be used for the purpose of sustaining a person when in the water. 

The apparatus consists of two cusbions or pads, or of a corset or 
jacket, stuffed with cotton or other light material previously 
rendered impermeable to water. The length of the cushions, pads, 
corset, or jacket depend on the length of the chest and back of 
the wearer, and they are closed round the body, so as to fit 
closely thereto by lacing under the arms. The leather straps 
hitherto cmaiegel for eo | the apparatus are replaced by 
girths composed of a flattened tube of cloth, the interior of 
which is cemented with india-rubber solution, so as to hold the 
two sides firmly together, and prevent moisture from penetrating 
therein. Metal eyelet holes are inserted at intervals in the strap so 
formed to receive the tongue of a buckle, and thus prevent tearing 
of the material. To the same apparatus is fitted a double girth, 
which extends a little beyond the cushions or pads, and the extre- 
mities of which are provided with metal eyelets, through which a 
cord passes, in order to tighten the apparatus to the body. 

This arrangement is important, inasmuch as it serves to keep the 
apparatus in its place when the wearer throws himself head 
downwards into the water. When made in the form of a jacket 
or corset, a number of vertically disposed pads or cushions are formed 
therein and stuffed with cotton rendered impermeable to water. 
The front and back of the corset are united by an arrangement of 
cords, which can be tightened at pleasure. The band which sus- 

ends the apparatus from the neck of the wearer is provided with a 

uckle at one of the shoulders, whereby it may be instantly disen- 
gaged when a dive is to be made. Safety belts or jackets, of the 
construction above referred to, are not liable to sink should the outer 
casing or covering become torn, perforated, or otherwise injured, as 
the buoyancy of the prepared cotton is sufficient to maintain the 
weight of the wearer. 

Fig. 1 represents an external face elevation of the improved life 
belt; Fig. 2 is a plan; Fig. 3 is an end elevation, looking at right 
angles to Fig. 1; and Fig. 4 is a transverse vertical section taken 
along the line 1, 2, in Fig. 1. 

A, B, are two pads or cushions stuffed with cotton or other 
portable material a, rendered waterproof and enclosed tightly in a 
covering 6. These pads are slightly curved, to fit over the chest 
and back of the wearer. C, C, areears provided with metal eyelet 
holes, in which pass the strong laces or cords d, serving to tighten 
the apparatus to the figure ; these cords are connected to the ends of 
a girth e, composed of a flattened tube of cloth or any suitable stout 
textile fabric, the inner surfaces of which are cemented together with 
india-rubber solution, to form a waterproof band or girth; this 
girth, after passing through the guides 0, 0, is provided with an ordi- 
nary buckle / situate in the front of the chest pad, so as to be easily 
tightened at any time by the wearer when adjusting the pads more 
closely to the figure; S, S', represent a double girth attached to the 
pad B, and provided with metal eyelets at their extremities, 
to which are secured the ends of a cord g, which keeps the apparatus 
adjusted to the body of the wearer. This arrangement will be found 
very serviceable when plunging head first into the water. Fig. 5 
represents a safety apparatus constructed in the form of a corset or 
jacket of textile fabric. r, r, are a number of pads or cushions 
formed in the corset or jacket by leaving spaces therein, and stuff- 
ing such spaces with cotton or other suitable material rendered 
waterproof; 0, 0, are metal eyelet holes, through which pass the 
laces or cords d, which serve to tighten the jacket to the body of the 
wearer; g, g, are Shoulder straps, constructed in a similar manner to 
the girth e before referred to, one or both of these shoulder straps 
being provided with a buckle 4, to facilitate the instant disengage- 
ment of the jacket when diving. 

By coustructing the buoyant part of these apparatus of an outer 


envel>pe or casing, stuffed with cotton or other suitable light mate- 
rial, teudered impervious to water, the apparatus will answer per- 
fectly well, even though the outer casing or covering should 


become torn, perforated, or otherwise injured by contact with sharp 
rocks, pieces of wreck, or from avy other cause. 





CLARK’S IMPROVEMENTS IN THE MEANS OF 
FASTENING RAILS FOR RAILWAYS. 

Tue chair, the invention of Mr. Clark, of Ludlow, is 
formed with a vertical slot tapering downwards, with a 
recess in each jaw (0, b, Fig. 3); the keys are made to fit the 
sides of the rail, with the backs to correspond with the inclination 
of the jaws of chair, and on which there is a swelling (6, b, Fig. 1,) 
which fits into and entirely fill the recess in jaws before mentioned, 
and prevents them moving longitudinally. 

Fig. 1 shows a section of a rail, with the keys placed against same, 
prior to being dropped into chair, 
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Fig. 3 is a side elevation of chair, showing rail (in section) 
together with keys B, B, in position, and also bolt hole d, half 
formed in back of key (c, Fig. 1), and half in jaw of chair, to 
receive split pin or screwed bolt to secure the same. 

Fig. 2 is an end view of chair, with elevation of rail and top of 
key B, showing swelling 6 at back, fitting in jaw, aud permanently 
secured with split pin. 

Wider chairs, with projecting keys (as dotted on Fig. 2), are 
applicable as;joint chairs, and act as fish plates. 
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In fixing, single chairs are readily placed by being slipped along 
under the rail, which, upon being prized an inch or so, admit of the 
keys being put between the same and the jaws of chair, when they 
will together drop into place. In turning or re-laying, it is only 
necessary to introduce a small block or wedge, an inch thick, in each 
end chair, to elevate the rail, to admit of the keys being inserted 
throughout, as above described, when, upon the removal of the 
blocks, the whole will drop into position. 

The principle upon which these chairs and keys are constructed 
gives greater security to the rail during the passing of trains; and, 
as the wooden key is entirely dispensed with, does away with that 
constant watching and labour consequent upon the use of the same, 
effecting a great saving in material and labour, and thus affording 
the advantage of combining economy with security. 

As an experiment, a number of the chairs bave been for a con- 
siderable time down on a line over which there is a great traftic, 
and found in every respect to stand the severe test to which they 
have been subjected. 


A Frenow Atiantic TELecRaPi.—(From our Correspondent).— 
The French Corps Legislatif has been examining in secret com- 
mittee the projet de loi approving certain financial stipulations con- 
tained in a convention agreed on between the Minister of the 
Interior and Messrs. Bowett, Senior, and Trotter, for the establish- 
ment of a submarine telegraph line to unite France and the United 
States of America, either directly or by touching one of the islands of 
St. Pierre and Miquelen, Newfoundland. It may be safely appre- 
hended, however, that no decisive steps will be taken in carrying 
ae project into execution before the fate of the new Atlantic cable 
is known. 





A Prz Dertvine Casz.—The Court of Exchequer has just decided 
a point with reference to pile driving in na’ le waters, which is 
not without interest. As far back as 1853 Messrs. Baker and Co. 
mnected with the Keyham Docks in the 
they sold to a Mr. Jolt the piles. 
which they had driven into the Moon Cove Channel. These piles 
stood above high water mark, but Jolt, instead of drawing them, 
cut them off near the level of the bed of the river. Some time 
afterwards a ship took the ground near this spot, and the captain, 
not being aware of the stumps below, the vessel was considerably 
injured. Bartlett was the owner of the vessel, and he brought this 
action against Baker. The court, however, held that, inasmuch as 
the piles had been materially altered and thereby rendered dangerous 
after defendants parted with them they were not responsible to the 
plaintiff for the damage done. Judgment was therefore for the 
defendants. It will be perceived from this that the action should 
have been brought against Jolt, the purchaser. 

Tue WetsH Coat anp Iron Trapet.—The house coal trade con- 
tinues moderately brisk at Newport (says the Colliery Guardian), 
and the colliers are in regular employ. The same may be said as 
regards the steam coal trade, and a - quantity is being shipped 
by the Risca, Tredegar, and Abercarne companies. Best steam is 
quoted 11s. to 11s. 3d. fo.b. There is reason to believe that a dis- 
ee! with the Blaina colliers has virtually been settled, as the old 

ands who were dismissed have been allowed to resume their work, 
and it isto be hoped that good feeling will prevail for the future. 
The ironmasters of this district are determined to act up to the spirit 
of the resolution agreed to at the London meeting, viz., that neither 
the “ union” nor any other combination shall be permitted to inter- 
fere between them and the men. The iron trade maintains its 
vitality, and makers express their confident belief that prices will not 
go down, although there is at present a little underselling. Tin 
plates are in average request, At Swansea the staple trades are in 
a satisfactory state, there being a good and increasing demand 
for almost every description of finished iron, while new orders of a 
somewhat extensive character continue to arrive. Some of the 
large works are being rapidly increased, while all are employing 
their full complement of hands. With respect to the coal trade, very 
great difficulty exists in meeting the unprecedented demand for ex- 
portation. ‘lhe Vale of Neath mineral trains run more frequently, 
and are more heavily laden than usual, and the opening of the 
narrow gauge in connection with that line will probably make it 
one of the best paying in the kingdom. The price of all coal has 
lately been raised per ton, either for home consumption or expor- 
tation. At Cardiff, a serious matter for the trade of the district, at 
least for a time, is the sudden closing of the West Bute Dock, which 
has been rendered n in order to effect repairs to the dock 
gates. It appears that a defect was found in the gates, and, after a 
consultation of several eminent engineers, it was at once decided 
that it would be unsafe to delay the repairs. There is no change of 
importance to notice in the coal trade, both house and steam, 
merchants being well supplied with orders. As mentioned last 
week, the activity which characterised the demand for steam coal 
two or three months since is not now to be witnessed, and prices 
are at least from 6d. to 1s. per ton lower. There is still, however, a 
good inquiry, and if the same continues, which there is every 
reason to believe will be the case, and the colliers work pretty regu- 
larly, then the coalmasters will realise average profits. An emigration 
fund has been commenced among the men with the view of assisting 
one another to emigrate, and at a meeting of delegates from the dif- 
ferent collieries it was resolved that montbly contributions should 
be made to thefund. The“ union” agents are the great promoters 
of the movement, the object being, as might be easily imagined, to 
induce as many to leave the country as possible, in order that the 
employers should be compelled to grant the further advance in 
wages applied for, Rails and bars are in average request, and prices 
are maintained. Notonly a very extensive colliery will be opened, 
but at least two furnaces for iron will be shortly built by Mr. Bethel, 
of Bath (a brother of the Lord Chancellor), who has taken several 
hundred acres of mineral ground under the estate of the Rev. 
Thomas Gronow and others, in the parish of Llanharry, where a 
very large deposit of hematite iron ore, similar to that of Mr. 
Edwards Vaughan’s, near Llantrisant, has been lately discovered. 

Tue Bareps or GARTsHERRIE.—The Messrs. Baird are the next 
in order, and their career has been without a parallel for success in 
the West of Scotland, and who as iroumasters are second to none in 
the kingdom. Their ancestors for several generations belonged to 
this parish (Old Monkland) ; and their father, Alexander Baird, who 
died at an advanced age in the winter of 1833, was an industrious 
farmer, being a tenant on both Drumpeller and Rosehall estates, of 
the farms Kirkwood, Newmains, and High Cross. The family 
consisted of two daughters and eight sons. The three eldest were 
born at Woodkead, the next five at Kirkwood, and the two youngest 
at High Cross. The elder sons aided their father in the work on 
the farms, and he lived to aid by his counsel and pecuniary assistance 
to establish the Gartsherrie Works, with two blast furnaces. Seven 
of the brothers were ultimately partners in the works, John, 
the second son, being the only one that followed his sire’s 
occupation as a farmer. : ss When the Messrs. Baird 
commenced to erect their first furnace at Gartsherrie, they had diffi- 
culties in a financial way that would bave proved a serious obstacle 
to men of less determination, but they manfully wrought away 
until success crowned their efforts. In 1830, the manufacture of 
iron in the district was but in its infancy ; the Bairds, shrewd men 
of business, prepared for the future by securing leases for extensive 
supplies of iron stone and coal. . In developing mineral 
resources they have been equally successful in other districts, for, 
in addition to the works at Gartsherrie, they have four ironworks in 
Ayrshire. In 1846 they started the Eglinton Ironworks, at which 
there are eight blast furnaces; in 1852 they acquired the Blair Lron- 
works, with five blast furnaces; and, in 1856, both the Lugar and 
Muirkirk Ironworks, at which there are seven blast furnaces, and at 
the latter a malleable work—thus taking in Gartsherrie along with 
these other works, they have a total of thirty-six blast furnaces, 
twenty-six of which are at present working. ‘he produce of iron 
from these, taking an average, cannot be less than 650 tons daily. 
The Messrs, Baird, as landed proprietors, are represented in eight 
counties in Scotland, viz., Lanark, Ayr, Fife, Dumfries, Kincardine, 
Inverness, Aberdeen, and Roxburgh. ‘T'aking the brothers in their 
respective order of seniority, we find William (who has since died) was 
proprietor of the estates of Rosemount, in Ayrshire, and Elie, in Fife- 
shire—the former, purchased in 1853 for £47,000, and the latter, in 
the same year, for £155,000. John is proprietor of the estates of 
Loch wood, in Lanarkshire, and Ury, in Kincardineshire, the former 
being a gift from William, who inherited it from his father, the 
father having purchased it in 1825; and Ury was bequeathed him 
by bis brother Alexander, who died in 1862. The latter estate was 
purchased in 1854, for the sum of £120,000. James is proprietor of 
the estatesof Cambnsdoon, in Ayrshire, and Knoydart, in Inverness- 
shire—the former purchased in 1853, for the sum of £22,..00 ; and 
the latter in 1857, for £90,000. Mauirkirk estate, also purchased 
in 1863, for £17,500. The estate of Auchmedden, in Aber- 
deenshire, which was purchased in 1553 tor the sum of 
£60,000, was bequeathed to him by his brother Robert, late of 
Auchmedden, who died in 1856, Douglas was proprietor of 
the estate of Closeburn, in Dumfriesshire, which was purchased in 
1850 fur the sum of £225,000. At his death, which took place in 
1856, it became the property of his two children, twin daughters. 
George is proprietor of the estate of Stricken, in Aberdeenshire, aud 
Stichell, in Roxburghshire—the former purchased in 1853, for the 
sum of £145,000, and the latter he inherited from his brother 
David, who died in 1860. Stichell was purchased in 1853, for the 
sum of £160,000. All these estates represent, in round uumbers, 
upwards of a million and a half of capital thus invested, indepen- 
dent of what is held by them as a company, such as the estates of 
Palacecraig, Faskine, Cliftonhill, High Coats, Gartcloss, Dunbeith, 
&c., and for the first two of which the sum of £90,000 was paid in 
1841. From these facts it is evident that iron manufacture has been 
a very lucrative b when conducted on the energetic principles 
applied by the firm of Gartsherrie Ironworks. 
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THE FLOW OF WATER OVER WEIRS. 


Ir a hole be made in the side of a vessel of water, and at 
a point exactly one foot below the surface of the water, the 
escaping stream would, but for various resistances, flow out 
with a velocity the same as that of a body falling from 
the same height of one foot in vacuo, or at the rate of 
«/2g=8'03ft. per second, or 481°8ft. per minute. If a slit 
be made vertically down through the side of the vessel, 
from the surface of the water to a point one foot below the 
surface, the theoretical velocity of discharge will be, at dif- 
ferent depths below the surface, as the square roots of those 
depths respectively. Thus for Gin. the theoretical velocity 
would be 5°67ft. per second, while at a depth of 3in. it 
would be 4-015ft. in the same time. If the length of the 
stream of water theoretically escaping in one second at dif- 
ferent depths be represented by horizontal lines drawn from 
those depths, it will be found that the outer ends of these 
lines willl lie within a parabola, reaching from the surface 
of the water outward and downward. It is a property of 
the parabola that its area is equal to exactly two-thirds 
that of a rectangle of the same length and height, and 
hence the mean theoretical discharge, for a slit a foot deep 
would be, not 8‘Usit. but 5°35ft. per second, or 321ft, per 
minute, and this latter quantity, multiplied into the cross 
sectional area of the slit in square feet or parts of a square 
foot, would give the theoretical discharge in cubic feet per 
minute. 
But the theoretical discharge can never be attained in 
ag on account of friction and atmospheric resistances. 
hat the discharge is for a —_— depth of water on a weir 
(or rather a given “head” referred to still water at a greater 
or less distance upstream) can only be ascertained by experi- 
ment. Agreat numberof experiments have snutlaiybns 
made, and in this branch of inquiry the French have been 
atom J industrious. Mr. Francis, in America, has, 
owever, made by far the most extensive, exact, and 
altogether trustworthy observations under this head of 
any, on the large scale, yet recorded. Mr. Blackwell also 
made an important series of observations for the same pur- 
pose. The object sovght, in each case, was to find 
what proportion the actual discharge bore to that theo- 
retically dedaced from the laws of falling bodies. This 
“tp genes is expressed by a coefficient, which may either 
a percentage of the theoretical discharge, or it may 
express an actual delivery in cubic feet per minute, or per 
second, for a weir of a height and length corresponding to 
a unit of measurement, as a foot or an inch. The formule 
of different engineers take almost innumerable forms in this 
way; although they are really the same, except 
in the coefficient employed. Mr. Beardmore assigns 
two-thirds of the theoretical discharge, Mr. Francis 
about 60 per cent., and others greater or lesser 
ratios, varying generally with the head of water, length 
and thickness of weir, and other circumstances. The true 
head is, in all cases, that obtained, as the highest water, at 
some little distance up stream, from the weir, although if, 
here, the water have what Mr. Beardmore, Professor 
Downing, and most other writers on the. subject, call an 
‘initial velocity” a separate allowance is to be made for 
that. The directions for gauging weirs are very clearly 
given in Mr. Beardmore’s “ Manual of Hydrology,” and in 
Mr. Francis’ “ Lowell Hydraulic Experiments” the means 
employed for gauging, and which were of euperlative 
delicacy, are detailed with t minuteness. It is 
generaily considered by engineers that different co- 
efficients should be taken for overflows of different 
dimensions and under different circumstances, the 
quantity which would over, if there were no 
resistances, being readily calculable. There are certain 
engineers, however, who prefer to have a constant 
coefficient for all cases, and to allow for certain conditions 
of discharge by calculating and allowing for initial velo- 
city, or, as they sometimes term it, “ approaching velocity.” 
With an allowance of this kind, Mr. Neville, for example, 


adheres to one coefficient, viz., 0°617 of the theoretical dis- 
charge, but this coefficient cannot be applicable to a!l cases, 





any more than the coefficients given by other authors. Mr. 
Neville first measures the true head, and then the thickness 
near the weir, and from the disc’ calculated from the 
first measurement he deducts that due to a head equal to 
the difference between the two measurements. This is, of 
course, a more tedious mode of estimation, and it cannot 
give results more nearly exact than those obtained from 
the ordinary formula, with a coefficient selected from a 
known analogous case. This general mode of treating an 
overflow is thus commented upon by Professor Downing, 
in his “ Practical Hydraulics,” p. 45 :—“A — inspec- 
tion of the last column of the table in §61 shows that, 
although the series of values of HH — hy/h does not 
differ mach from the series of values of the corresponding 
discharges, yet that it follows them less closely than the 
series of values of H.yH. Thus, in this important point, 
the second formula is not so well established as the first. 
It is, moreover, of mach more difficult application, contain- 
ing an additional term, and one whose exact determina- 
tion is a matter of very great difficulty.” In matters of 
this kind, different engineers will choose for themselves 
from among the many authorities upon thesubject. Yet there 
is often the tendency to seize hastily upon a particular for- 
mula, and adopt it without fully examining others. It is 
certain that Mr. Francis’ important work has not been suffi- 
ciently known in this country. Whoever willgo through the 
particulars of his experiments, including his beautiful 


verages | arrangements for the determination of water levels to the 


ten-thousandth of a foot by the hook gauge, and his com- 
plete organisation of a staff of observers, in telegraphic 
communication with the person appointed to record the 
results, cannot fail to place more confidence in his deduc- 
tions than in those of any other ose authority of the 
presentday. ‘The exact = of weir and heads of water 
were measured with a care admitting of no chance of error, 
while the discharge was actually measured in a vessel of 
12,000cubic feetcapacity, whereby thededuction of the precise 
coefficient of correction was easy and certain, and as the 
case was analogous to most of the better class of overflows, 
no encumbrance of the calculation by considerations of 
initial velocity of approach is necessary in like cases. The 
subject of gauging over weirs is a most important one, and 
the records of past research in this direction are so accessi- 
ble that they deserve to be generally studied much more 
closely than appears to have hitherto been the case. 


WELSH AND NORTH-COUNTRY COAL. 


THE question of the comparative value of the Aberdare 
and Hartley coal is an eternal one. It is an important 
question, no doubt, but those who engage in it are generally 
of opinion that there is a certain absolute and unchangeable 
heating value for each kind of coal, and that everybod 
else should believe in the same value as that ascertained, 
or adopted by themselves. The chemical composition of 
coals rm the same pits is not always the same, and thus 
samples experimented upon at one time may not fairly re- 

resent the coal actually burnt in practice at another time. 

rs. Miller, Hoffman, and Frankland, some time ago, made 
a series of careful analyses of seventeen specimens of Aber- 
dare and six examples of Hartley coal, with the following 
results :— 


Aberdare. Hartley. 
Ash .. oo SOR we 4:32 
Carbon... . 8913 78°45 
Hydrogen . 423 51l 
Nitrogen ee 1-27 1-79 
Sulphur © ese lvl 1:36 
Oxygen ose ee ave 212 8-96 


Here, even after making allowance for the superior heat- 
ing value of hydrogen, the proportion of which was greater 
in the North-country than in the Welsh coal, it results 
that the latter has slightly the greater heating value. 
Under all the circumstances the eminent chemists just named 
concluded that the theoretical heating values of the dif- 
ferent coals were in the proportion of 15,628 for the Welsh 
to 13,498 for the Newcastle in the condition in which they 
were respectively sent into market. The actual heating 
value may differ, however, in a still higher ratio, especially 
as the richer a coal is in hydrogen, the more the volatile 
hydrocarbons distilled in firing, and these can only be 
satisfactorily burnt with a careful admission of air, and in 
a boiler of proper construction, The whole difficulty in 
burning many kinds of coal in locomotives of ordinary 
construction ie consisisted in the difficulty of dealing 
with a large volume of hydrocarbon gases. Yet, if these 
are noche burnt, in the case of Newcastle coal, its real 
heating value has not been generally found to be much in- 
ferior tothe best Welsh; and it appears to be inevitable 
that, if the latter be tried under the auspices of the North- 
ern coal owners, its heating power is found to be con- 
siderably less than that of the Hartley’s. In the New- 
castle experiments of 1857 it was ascertained, according 
to the coal owners’ report, that the West Hartley was as 
12°91 to 6°51 of the Duffryn, although, when the latter 
was hand picked, the result was only slightly in favour of 
the Hartley coal. If it be the case that, when properly 
burned, the heating value of the two great classes of coal is 
nearly the same, there can beno sufficientreason for the great 
difference in price, the London quotations being, say, 17s. for 
for the North-country, and 21s. forthe Welsh coals. The real 
efficiency of these coals, as properly burnt, and as burnt in or- 
dinary boilers, is, however, very different. The boilers in the 
steam vessels of the navy and in many commercial steamers 
appear to have been specially contrived to prevent the com- 
bustion of North-country coal. In many that we have met 
the fire-bars are no more than 14in. at the front below the 
furnace crowns, and with ordinary firing there are but a 
few inches, say four or five, between the top of the burning 
bed of coal and the crown plate. The back connection of 
the furnace with the tubes is often, too, of small capacity, 
and without any independent admission of air to it. The 
consequence is that the gas distilled from the coal passes 
off unconsumed with a great loss, of course, of heating 
power and an abundant production of smoke. ‘This 
question of air admission and room for combustion is one 
upon which the virtual introduction of a new fuel 
into the navy depends, and its solution will be attended 





with y= advantage to steamship undertakings ge anally. 
read o were 


If such furnaces as are to be met with on 

employed for locomotive boilers, it is hardly i le that 
we could have ever substituted coal in the p of coke. 
Something like this was done in the old Killingworth loco- 
motives, and even with the moderate quantity of coal then 
consumed per square foot of grate per hour, the rate of 
evaporation was but about 341b. of water pound of 
coal, and the production of smoke was excessive. Nothing 
short of roomy and combustion chambers, and a 
graduated supply of air will give to the North-country 
coals the position which they appear to deserve as a fuel 
for steamships. 





HORSES POWER OF BOILERS. 


Tue horses power of boilers is dependent in part on the capacit 
of the boiler itself, in part on the heating onhon end in part ae the 
area of grate and the consumption of coal per hour. The common 
rule for estimating the horse power, is as follows:—Calculate the 
“effective section” of the boiler by adding to the diameter of the 
boiler the diameters of any internal flues, and multiplying by tho 
length of the boiler, and divide the uct by the constant 
5°5, 5°75, or 6, ding to the practi different engineers. 

For condensing engines I have usually allowed about twelve 
square feet of “effective section” for each nominal horse power o' 
the engine, although in practice many conditions necessitate the 
alteration of this proportion to suit circumstances. Now, as engines 
are at present constructed, working at from two to three times their 
nominal horses power, this is equivalent to an allowance of 5 square 
feet of “ effective section” per indicated horse power, and hence 

approximately with the rule given above. But this em- 
pirical rule is not at all to be relied upon, as it gives erroneous 
results with boilers of different forms and proportions. 

The trué method of calculating the proper proportion of boiler 
for any given engine is, however, to estimate the actual amount of 
steam required, which can easily be done with the aid of the tables, 
already given, of the weight and density of steam. Then provide 
a boiler capable of evaporating that weight of water, according to 
the data obtained in experiments with boilers of the particular con- 
struction employed. Some data of this kiad will be given below. 
It being borne in mind that more heat is required, and less water 
evaporated with a given weight of coal, the higher the pressure at 
which the steam is employed. 

Area of Heating Surface.—The total area of metal exposed to the 
flame and hot gases is called the total heating surface of the boiler, 
and is usually expressed in terms of the grate-bar surface, This 
unit of comparison has, however, been rendered ambiguous by the 
employment of another unit called the efficient heating surface. The 
efficient heating surface is obtained by deducting — the total 
heating surface one-half the area of v: portions, and one-half 
the area of horizontal cylindrical flues, on the supposition that the 
vertical heating surfaces, and the under side of flues and tubes act 
pepe in absorbing heat than horizontal surfaces above the 

e. 





A common allowance of effective heating surface for stationary 
boilers has been 10 to 15 square feet per square foot of grate area, 
and one square foot of grate is required per nominal horse-power of 
the engine. I have usually allowed 16 or 17 square feet of effective 
heating surface ; and in Cornish boilers 25 square feet is allowed. 
In general practice it will, however, be found that such a propor- 
tion as 17 will better serve the interests of the employers of steam 
engines than the extreme limits of 1 in 10 or 1 in 25; at least this is 
the best proportion for cylindrical-flued boilers. The limits which 
define the amount of efficient heating surface are on the one haud 
the temperature of the gases escaping into the chimney, which should 
be as low as possible, and on the other the temperature of the boiler 
bottom, at which soot is deposited. If the escape at a higher 
temperature that is necessary to create a sufficient draught, heat is 
wasted by dissipation in the atmosphere, in consequence of insuffi- 
cient heating surfece. On the other hand, if the boiler is unduly 
increased, so that = of the heating surface is coated with soot, and 
the absorption of heat prevented, net only is boiler space wasted, 
but heat is lost by radiation. 

In the Saltaire boilers the proportions of the heating surface may 
be estimated as follows :— 

Total heating Efficient heat- 


surface in ing surface in 
. . ft, aq. ft. 
FOrTmactS cc cc ce ce ce ce co co 186 68 
Mixing chambers ., + 102 51 
Vertical tubes .. © 00 08 cf co oe 6 ee 4 
Three-inch tubes 4. se .. oe ++ oo 550 oe 275 
Exterior flues .. .. + eo ec 285 ° 192 
1,100 600 

Area of fire-grate 33°5 square feet. 


That is, 17 square feet of effective, and 32 square feet of total heating 
surface per square foot “ 

Again, in a double-fi tubular boiler, 30ft. long, 7ft. diameter, 
with two flues each 2ft. 8in. in diameter, we have the following pro- 


portions :— 
Total heating Efficient heating 
surface. surface. 
Internal flues + eo 504 ee 252 
Exterior flues «+ 890 oe 318 
570 


804 
Area of grates = 33 square feet. 
Hence, there would be 27 square feet of total heating surface, and 
17{t. of effective heating surface, per square foot of grate area. 

Boiler Capacity.—In ri practice I have always advocated large 
boilers. I have said before that boilers of limited capacity, when 
overworked, mast be forced, and this forcing is the gangrene which 
corrupts and festers the whole system of operations. Under such 
circumstances perfect combustion is out of the question, and every 
attempt at economy fuils. Usually with flued boilers I have allowed 
15 to 20 cubic feet of boiler space per indicated horse-power after 
deducting the flues. Mr. Armstrong contends for 27 cubic feet, of 
which one-half is steam, and the other half water room. I have 
allowed one-third for steam and two-thirds for water where tle 
boiler is fitted with adome. When the steam room is too snall, tue 
boiler primes, or water is carried over from the boiler with the 
steam. 

Area of Grate-bar Surface.—The area of the 
the quantity and quality of the fuel to be burnt. 
boilers, in which the combustion is slowest, only 6 Ib. to 10 lb. of fuel 
are burnt per square foot of grate bar per hour; and in ordinary 
factory boilers about 14 Ib, to 16 Ib. is the average quantity. In 
marine boilers the combustion is still more rapid, and in locomotives 
it rises as high as 40 Ib. to 120 1b. per square foot = hour. he 

The grate bars are ordinarily made to slope, to facilitate the push- 
ing back of the fuel which has been partially coked on the dead 
plate. This slope varies from 1 in 5 to 1 in 25, being in cylindrical 
tlued boilers somewhat restricted by the form of the flue, The fire- 
grate terminates in a brick bridge, over which the flame and 
ducts of combustion into the flues. These bridges distribute 
the flame over the boiler bottom, and causean eddy, which facilitates 
the mixture and combination of the us products. 

Mr. D. K. Clark has very carefully in the relations of 
grate-bar surface, heating surface, and consumption of coal, and bas 
arrived at the following relations:—Ist. For a given area of grate 
the total hourly consumption of fuel should wenyan Go square of 
the total surface ; that is to say, if the ing surface be 
doubled, the consumption of fuel might be increased four times 
while the same ———— efficiency would be maintained. 2nd. 
For a given extent — surface, the total hourly consumption 
should vary inversely as area of the grate. ob me | 
if the grate surface were increased to twice the area, the 
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hourly consumption of fuel should be reduced to one-half, in order 
to maintain the same efficiency. 3rd. For a given h. urly consump- 
tion of fuel, tno area of the firegrate will vary as the square 
of the heating surface in maintaining the same efficiency. 
For example, if twice the heating surface be employed, 
the grate may be extended to four times. Conversely if half 
the heating surface be removed, the grate must be reduced 
to one-fourth of its area. It is apparent from these  re- 
lations, as Mr. Clark has observed, that a superfluous size of 
grate is detrimental to the power of the boiler, unless at a sacrifice 
of fuel. On the contrary, an extension of heating surface adds a 
still greater proportion to the power of the boiler, while the efficiency 
of the fuel is maintained, The general formula embody these reve- 


lations is F = © *, in which F is the quantity of fuel consumed 
G 

per hour, the area of heating surface, ¢ the grate area, and c a con- 
stant varying for each kind of boiler. 

Grates for burning wood require to be constructed on different 
principles from those for the consumption of coal, In this case, 
from the rapid ignition of the material, the furnace must be con- 
structed capaciously, while at the same time the area for the admis- 
sion of air must be reduced. In Russia, where nearly the whole of 
the coal used in manufacture is imported from this country, it is 
usual to have the boilers constructed on the same principle as has 
already been described. It, however, sometimes happens, as in the 
case of the late war, that the supply of coal ceases, and the owners of 
mills are in this emergency under the necessity of burning wood, 
which even in Russia at the present time is more expensive than 
imported coal, When driven to its use, all that is done is to remove 
the coal grate and furnace bare, and substitute an iron gridiron, laid 
on the bottom of the internal flues, which increases the capacity of 
the furnace and decreases the grate area. The boiler is then as effi- 
cient with wood as it was before with coal. In other cases the wood 
is supplied by a hopper, in which it descends as it burus away at the 
bottom,—Fairbairn on Mills and Millwork. 








Sour Drawn Steet Tuses.—An influential wompany has been 
formed to purchase and work the patents of Messrs. Hawksworth 
and Harding for drawing steel tubes, hollow steel wire, or ordnance 
cylinders from solid steel, by hydraulic pressure. The machivery 
by which this is effected has been worked experimentally in Paris 
for the last two years, and it is stated that the French Government 
are negociating for the supply of ordnance barrels thus drawn by 
hydraulic pressure The machinery is now working (with a 6u0- 
ton press) in Willow Walk, Bermondsey. 

Appication oF Steam Power to Agricutture.—At the last 
mouthly meeting of the Over Agricultural Suciety, Mr. Henry 
Nicld, of the Grange, Worseley, read a paper ou the applica- 
tion of steam power to agriculture. After some interesting 
remarks, in the course of which he referred to the extensive busi- 
ness which was being done in steam machinery through the agency 
of the farmers’ associations established under the Limited Liability 
Act, Mr. Nield pointed out the advantage of steam cultivation as 
compared with the system generally in use, “The advautage,” he 
aid, ‘of having land deeply stirred,“almost regardless of weather— 
no horses treading it—with what farmers in general have to contend 
in this uncertain climate, must be apparent to the most sceptical. I 
have witnessed about seveu acres of varying character of land, very 
uneven, in bill and dale, most: ffectively ploughed eight to nine inches 
deep by the steam plough during the hours of an ordinary working 
day. You can imagine bow raiu can percolate, sun and frost act on 
soil so stirred in autumn, as a preparation for root crop cultivation 
in spring, by a comparison with what most of us less favoured 
farmers have to put up with; but if we trace the subject of steam cul- 
vation, it leads to our land being brougbt into proper order for the 
application of all other improved and labour-saving implements and 
machines that agricultural progress is developing.” He urged, in 
short, that ploughing by steam was as much superior to the old 
system as travelling by railway is to travelling by the stage coach. 

Tne Growrn or Griusty.—Some interesting proceediugs took 


place at Grimsby on Saturday, the occasion being the 
virtual inauguration of the Trent, Ancholme and Grimsby 
Railway. ‘The new line commences east of the ‘Trent, at a 


junction with the South Yorkshire, and runs a distance of 14} 
mies to the Manchester, Sheffield, and Liucolushire line, at Barnetby, 
passing through the newly-discovered ironstone district of North 
Lincolushire. At present a single line only has been laid, but the 
permaneut road has been constructed for a double line, and the com- 
pany have power to raise additional capital to establish and work 
the double line. The line passes along a viaduct of sixty arcbes, at the 
foot of the Frodingbam incline, which has an ascent duns in a bun- 
dred, avd will cost, when completed, £180,000. It belongs to a sepa- 
rate company, of which the Hon, A. Eden, of the South Yorkshire, 
is chairman, The live will be inspected by a Government official in 
three or four weeks, after which it will be opened for traffic, 
aud worked by the Manchester, Sheffield, and Lincolnshire Company. 
The engiueer is Mr. Bartholemew, of Doncaster; and the contrac- 
tors are Messrs, Skelsey and Verity, also of Doncaster. On the 
inaugural journey a stoppage was made at a great iron bridge which 
crosses the Trent about three-quarters of a mile south of Keadby, 
At this point the river is very wide and deep. The bridge is 475ft. 
in length, consists of iron girders resting on tubular piers, and 
divided into five spans, ‘Tbe centre portion of the bridge, which is 
1i0ft in length, rests on a turntable laid on a pier in the centre of 
the river. On each side of this pier is a channel 60‘t. wide, through 
which vessels can pass, This portion of the bridge was turned with 
the greatest ease by four men in four minutes. The under surface 
of the bridge is 27{t. above low water mark, and the river when the 
tide is down is 18ft. deep in the two channels. The bridge measures 
22{t., exclusive of the girders, which form a footpath. Mr. Bartho- 
lemew, the engineer of the new line, designed the bridge, which has 
been built by Mr. Fairbairn. It has cost £40,000 and has occupied 
two years in building. Shortly after entering upon the new 
line, the train stopped at the Trent Ironworks, which consist of 
three furnaces, builtin 1862, and carried on by Messrs. G, Dawes 
and Co, of the Milton and Elsecar Ironworks, between Rotherham 
and Barnsley. ‘The furnaces are capable of producing 2,000 tons of 
pig-irov per mouth, A furnace was tapped while the train waited, 
and five beds of pig iron cast. It is chiefly with a view to develop 
the resources of the ironstone fields of this district that the new line 


has been constructed, and upon this point we cannot do 
better than append the following extract from a speech 
delivered by Mr. E. W. Watkin, M.P, chairman of the 


Manchester, Sheffield, and Lincolnshire Company, at a dinner 
at Grimbsby which followed the inaugural trip. Mr. Watkin said 
the line connected dirictly Grimsby, the ironstone field, the South 
Yorkshire coalfield, and the West Riding. It reduced the distance 
between Grimsby and the West Riding twenty-three miles, between 
Grimsby and the South Yorkshire coalfield fourteen miles, and 
between Grimsby and Manchester nine miles. The ironstone field 
through which the railway passed comprised 15,000 acres, contain- 
ing 790,000,000 tons of ironstone, which yielded, at the rate of 35 
per cent, 250,000,000 tons of iron, requiring 420,000,000 tons of 
coal to smelt it. At present there were only three furnaces erected, 
but before long he believed that number would be multiplied several 
times over, aud the district would become one of the most important 
iron districts of the country. The average distance of the South 
Yorkshire coal field was only forty-two mules, and the field yielded 
2,000,000 tons annually. When the West Riding line was com- 
pleted, this company would then beconnected with the West Riding 
field, which Pided 1,500,000 tons of coal. Already they ex- 
ported from Grimsby 150,000 tons pet atindm; and the réduted 
distance would increase that export, it was believed, to a 
considerable extent. Grimsby, by this line, would have 
direct access to the West Riding, would be nearer the 
coal field than at present, and would be better able to 
compete with the Tyne coal fields. The superiority of this 
ironstone field over the Cleveland field was very great. 





LOCOMOTIVE BOILER EXPLOSIONS. 


Tue explosion of the boilers of two locomotives within a few 
hours of each other, is an occurrence, if not unique in England, at 
least sufficiently rare to make it interesting. A week seldom elapses 
without the explosion of a stationary boiler somewhere within our 
shores, and the fact that such is the case is sufficiently lamentable. 
Locomotive boilers are, however, exempt from many,of the sources of 
destruction to which their stationary brethren are exposed, and 
therefore, we seldom hear of their sudden destruction. After they 
have performed a reasonable amount of duty, and undergone the 
process of reparation a sufficient number of times, they are either 
broken up and sent to the scrap heap, or else, if there is any good 
left in them they find their way to remote districts; and, as the 
‘‘high mettled racer” may be found now and again drawing a sand 
cart, so may the express locomotive, or at least what remains of it, 
be found pumping water, sawing wood, or performing divers little 
offices compatible with its senility, in situations where its explosion 
can at the worst do very little comparative — 

The modern railway locomotive, notwithstanding that it carries 
as a rule higher pressures than are usual in other forms of steam 
machinery, has been, and is, very properly regarded as one of the 
safest machines depending on steam for the production of power. 
Constructed in the first instance under rigid specifications, carefully 
drawn up under rules which bear at once the sanction of time and 
experience, the first-class locomotive is a model at once of skilful 
design, excellent workmanship, and unexceptionable materials. 
From the first moment of its completion, to that in which it ceases 
to render service on a railway, it is placed under the control of men 
caretully trained, and who are, or ought to be, perfectly capable of 
comprehending all those principles on which its preservation in 
good order depends. The locomotive engine is different from every 
other form of machinery in this, that it is really a social machine, 
Every one has seen a locomotive. A large majority of the public 
daily demand its services, are more or less familiar with its external 
characteristics, and perhaps acquainted with at least the more 
general principles on which its action depends. With the stationary 
engine the case is different. It is not every one who has the time, 
inclination, or facility for exploring the houses which serve to shelter 
the mechanism which spins our cotton, weaves our cloth, or forges 
our iron. The locomotive is a thing of ourselves; of our every- 
day life. A mighty confidence is placed in its integrity ; to it we 
trust the safety of ourselves, our wives, our children, our property, 
without doubt or hesitation ; and, therefore, the occurrence of any 
catastrophe resulting from the failure of its parts is invested with a 
peculiar interest. It is as though a great public servant proved a 
defaulter. The explosion of a statiouary boiler may be deplorable 
enough in its consequences, but these consequences are confined to 
a comparatively small section of the community, while the failure of 
a locomotive may at any moment carry desolation to the remotest 
corners of the land. A serious railway accident resembles a great 
shipwreck, in the universality of the misery which it occasions. 
The trust which the public repose in railway companies is great, 
and they have a right to demand that every possible care shall be 
taken of their safety, irrespective of monetary considerations, 

On Monday morning, at or about nine o'clock, the boiler of a 
Great Northern locomotive, working the Metropolitan Railway 
traftic, exploded at the Bishop’s-road station, throwing the steam 
dome through the glass roof of the station to an immense distance. 
The plate-glass windows of a train entering the station at the mo- 
ment were shattered to atoms by the concussion, cutting and 
wounding those so luckless as to be sitting near them, The eugine- 
driver, singularly evough, escaped with the fright, and the stoker 
only received aslight cut on the bead. Many of the passengers and 
bye standers, however, were seriously injured, and it yet remains to 
be seen whether Death will or will not claim more than one victim. 
The second explosion occurred at four o’clock on the morning of 
Thursday, the 5th instant. to a goods engine belonging to the 
Midland Railway Company, at Colne. The steam dome and some 
plating, weighing together about half a ton, were propelled a dis- 
tance of 300 yards. Another piece of plating, about 6cwt., was 
driven 120 yards further. The sprivg-balance took a still longer 
flight, and pierced through the roof of a house at Bridge-end, and 
severely injured an old woman, named Mary Hartley, who was 
asleep in bed at the time. The driver was killed. It was stated at 
the inquest that the explosion resulted from shortness of water, but 
the jury apparently did not take the same view, as they gave a 
verdict to the effect that George Parker, the driver, was accidentally 
killed by the explosion of a boiler, but the cause of that explusion 
they could not clearly ascertain. In this case the effects were 
instantaneously fatal; but the fact of these explosions causing 
death, however much popular interest it may excite, really adds 
nothing to the scientific importance of the catastrophe. Nothing 
but a train of circumstances, which may be deemed providential, 
prevented the Great Northern engine from exploding a few minutes 
later than it did, within the tunnel, when the effects must have been 
infinitely disastrous. Again, the roof of the fire-box might have 
been crushed down, instead of the dome being blown off; in which 
case the engine would have turned a complete summersauit, and 
probably have landed on the train, laden with passengers, which 
had just entered the station. ‘The slaughter would have been 
fearful, great enough to convulse England; but this could have 
nothing whatever to say to the explosion in the strict sense. The 
train of circumstances which led to its occurrence clearly prove a 
fault somewhere, and that fault can neither be aggravated by 
slaughter, nor extenuated by its absence. 

The time has almost gone by wheu an explosion was regarded as 
the result of mysterious agency. It is pretty well known now, 
that but two causes can lead to the bursting of a steam generator 
under the conditions of legitimate working. These are simply 
congenital weakness, due to bad materials or an imperfect method 
of construction, or induced weakness, the result of over-heated 
plates, or corrosion. More than 80 per cent. of the explosions which 
occur yearly are the result of this last cause. If we take a hypo- 
thetical case of three boilers, of precisely the same form and con- 
struction, worked under precisely the same conditions, and exposed 
to like sources of deterioration, but carrying different pressures ; the 
time when each will explode may be as certainly reckoned on, as the 
moment when a watch wound up to-night will be completely run down. 
Suppose that one carry 100 }b., another 74 lb., and the last 50 lb. 
of steam; the first may last five years, the second seven, and the 
last nine or ten years, simply because the process of destruction 
may. have so far weakened all the boilers that, in five years, they are 
incapable of carrying 100 1b. steam, but yet retain strength enough 
to carry 751b. Therefore, only that one carrying 100 lb. will be 
destroyed then; the others must wait uutil corrosion has done a 
little more, but they will certainly goin turn. The end of all flesh 
is death, and the end of all boilers is explosion. An old writer 
ye | remarks that, “ If man lives long enough he will certainly 
die.” In the same way, if a boiler is worked long enough it will 
explode, in spite of all the safety appliances which ever were or 
ever will be invented, At best, these can only provide for the 
occurrence of certain phenomena which, without this provision, 
would cause an explosion; but they certainly cannot provide for 
the occurrence of all the phenomena which produce explosions. 
Until a safety valve, or a fusible plug is invented which shall stop a 
leak or put on a patch, or arrest the progress of corrosion, neither 
one nor the other can prove its tide to be esteemed as an infallible 
specific. The only certain preventive is careful, properly organised, 
and thorough inspection; and the reports of our steam boiler 
societies prove its efficacy daily. 

The locomotive which exploded at Bishop’s-toad was not the 
property of the Metropolitan Kailway Company, which is guiltless in 
the matter. It had already done many a hard year’s work on the 
Great Northern. It was old, but it was not considered to be worn 
out; that it had received a so-called examination within the last few 
months there is little doubt. Its sudden destruction proves that the 
examination was not very thorough. The upper part of a boiler is 
very apt to be overlooked, as there are not many apparent causes for 
corrosion; but still it must be recollected that steam domes are very 
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prone to “ weep” about the rivet heads, and at their junction with the 
barrel ; and this weeping is a certain source of injury ; besides, from 
the arrangement of the plates and the presence of angle-iron, a good 
deal of varying strain must be caused by changes in tetiperature 
which certainly do no good. 

The steam dome of the engine in question was 2ft. 1}in. in dia. 
meter inside. It was fixed to the shell by an angle-iron ring, 
which presents unmistakeable evidence of the free use of the 
“drift.” Many of the rivets were much distorted. Altogether the 
job was, if not a bad one, certainly not so good as it should have 
been. The central plate which carried the dome is torn to frag- 
ments. The plate, next the fire-box, has not escaped much better; 
but the plate forward, next the smoke-box, is almost uninjured, 
All these plates show slight traces of corrosion. The flue tubes are 
all bent outward, and the springs are broken by the reaction of the 
explosion. The engine had six coupled wheels, 5{t. diameter, and 
16in. cylinders, by 22in. stroke. 

There seems to be little doubt that the cause of the explosion was 
congenital weakness, aggravated by slight corrosion. A thorough 
examination might, or might not, have averted the evil; but a 
thorough internal examination, of course, presupposes the trouble- 
some and expensive process of removing the tubes; and, therefore, 
the locomotive is seldom examined as it ought to be. This question 
of expense lies at the root of the whole subject. If an explosion 
takes place many lives may be lost, and a vast amount of damage 
done, and the company may have to pay £20,000 or £30,000; but 
an explosion may not occur, and it is certain that the removal and 
replacement of the tubes would cost some £150 or £200; and so on 
this little “may” hundreds of lives are perhaps at this moment 
depending. We still live in hopes that this policy will be aban- 
doned ; but we fear that this desirable consummation is not yet to 
be had, perhaps for years. 

Some importance may be attached to the fact of one of these 
explosions taking place at the moment when steam was turned on 
to start the train. Experience, however, goes to prove that fully 
as many explosions occur while the engine is in motion, or while 
the boiler is under steam and the engiue at rest, as at any other 
time. It is almost impossible to trace any connection between the 
withdrawal of a portion of steam from a boiler and the subsequent 
explosion of the latter. Could it be proved that the gauge either 
rose or fell perceptibly, the case might be different; but the hand 
seldom moves, instantaneously at least. The ouly remarkable phe- 
nomenon is, the sudden rise of the water in the glass gauge; and 
this rise from its character would seem to denote a dilation of the 
whole body of fluid, not a mere foamivg or priming, for the gauge 
shows a rise of “solid water ” invariably, and not foam, when tie 
boiler is properly full. It is not likely that either of these explo- 
sions will ever be found to present any unusual phenomena; but 
the lesson which they convey is not the less instructive. LInspec- 
tion, and careful inspection alone, can secure safety, and the soouer 
railway companies and steam engine proprietors become convinced 
of the trath of this proposition the better for the entire commu- 
nity.—Mechanics’ Magazine. 





Dartmoutu.—Messrs. Blinkhorn and Atkinson have taken the 
contract fur the erection of the proposed new Dartmouth harbour 
lighthouse, which will be commenced forthwith. The site is on the 
eastern bank of the river, in the narrow, just under the residence 
known as the “Beacon.” It will be a dioptric light of the 4th 
order, visible eleven miles, There will also be a smaller fixed 
leading light, so that in the darkest night a steamship may make 
the harbour and railway pier with ease and safety. A‘ beacon” 
80ft. high is also to be built on an elevation of 500ft. above the level 
of the sea, near the point known as the Outer Froward, on Brown- 
ston Farm. The Dartmouth and Torbay Railway is making rapid 
progress. The viaduct at Maypool has been completed, and the 
station works at Kingswear commenced. The viaduct at High 
Noss rapidly approaches completion. The embankment across 
Waterhead Creek is also made, and the permanent rails are being 
proceeded with. About 80 yards of the tunnel remain to be cut, and 
it is expected that they will be got through in about two mouths, 
There is every reason to believe that the line will be open for traffic 
at Kingswear on the Ist of August next, 

BritisH Association OF Gas ManaGers.—It seems that, recently, 
an effort has been made to establish an association of gas managers, 
the object of which is to devote itself to the encouragement aud ad- 
vancement of all matters connected with gas engineering, manu- 
facture, and finance, and to facilitate the exchange of information 
amongst its members. About seventy gentlemen sent in their 
names as members, and the first general meeting of the association 
was held last week, in the Mechanics Iustitution, David-street, Man- 
chester. Mr, Atkinson, of Hull, presided, and opened the pruceed- 
ings by congratulating the gentlemen present on the establisliiment of 
the association, which started under favourable auspices. He hoped 
it would go on prosperously, and be a source of improvement to the 
business. The regulations for the government of the association 
were next submitted to the meting, with a view to their criticism 
or approval ; and the deliberations of the sitting were directed to 
that duty throughout its course. Several changes were made 
in the rules. The eightventh, which stipulated that none 
but ordinary members should have the right to vote, was 
the subject of lengthened discussion. Oa the one hand it was 
contended that it was necessary, in order to keep the meeting 
to its proper object, to keep the power of voting from honorary and 
extraordinary members ; and, on the other hand, it was urgea that 
no danger was to be apprehended from giving the right to members 
who, as the rule stood, were precluded from voting, as it was not 
likely they would combine for any object adverse to the interests of 
the association, Ultimately, the clause restricting the right to vote 
to ordinary members was struck out, and the power was thus given 
to all the three classes of members. Rule 20th, which confined the 
paper to be read at the meetings of the association to matters directly 
or indirectly connected with the manufacture of gas, wasenlarged, to 
include all matters connected with gas engineering, manufacture, 
and finance. A clause in the 21st rule, referring to the protection 
by the association of authors’ rights in papers, drawings, and 
models, was struck out; and with reference to the 23rd rule it was 
agreed that honorary members might be proposed either to or by 
memvers of the committee. The 28th rule, to the effect that 
honorary members should pay no cuntributions, was altered to 
read, “shall not be required to pay any ccntributions.” Rule 
31st, viz., “‘ Any member retiring from the association shall con- 
tinue to be liable for annual contributions, until he shall have 
given formal notice of his retirement to the secretary, at or be- 
fore the first general meeting,” was also altered, and made to 
read that, ‘‘ he shall continue to be liable for any contribution due 
previous to the time he shall have given formal notice of 
his retirement. The 32nd rule was altered so as to make it incum- 
bent upon the committee to call a meeting of the association to con- 
sider any proposal to alter the regulations; and a rule was added that 
each member should be furnished with a printed copy of the regula- 
tions. The meeting then proceeded to the appointment of officers. 
Mr. Hawkesley, the distinguished engineer, was appointed president, 
and Mr. Barlow, editor of the Gas Light Journal, vice-president ; 
Mr. Adamson was appointed treasurer, and Mr. Blackburn secretary. 
It was also agreed that the secretary should have the sui of twenty 
guineas for his past services and for those to come. The committee 
elected comprised the following gentlemen :—Mr. Fraser, Lough- 
borough; Mr. Wood, Bury; Mr. Esson, Cheltenham ; Mr. Goddard, 
Ipswich; Mr. Simpson, Rugby; Mr. Cathils, Shrewsbury ; aud Mr. 
Hall, of the London aud North-Western Railway Company. The 
meeting then adjourned. The other arrangements for tue day were 
the reading of papers by Mr. Hislop, of Ayr, on “Settings of Clay 
Retorts, and Ovens of Clay and Iron,” accompanied by qualities aud 
plans, and by Mr. Goddard, of Ipswich, ‘On the application of gas 
as a motive power.” Dr. Letheby delivered a lecture in the evening 
on “The Present State of the Chemistry of Gas lighting.” The 
next meeting of the association will be held in Birmingham, in 
1865. 
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THE PATENT JUURNAL., 
Condensed from the Journal of the Commissioners of Patents, 





Grants of Provisional Protection for Six Months. 


61. Marcus Brown Wersturap, Manchester, “Improvements in dancing 
toys.”—A communication trem ‘thomas Noe Crow and James Noe Crow, 
Mott Haven, New York, U.S.— Pet.tion recorded th January, 1864. 

278. PHUAPPE WILLIAM GENGEMBRE, Boston, Massachusetts, U.S., ‘* An im- 
provement in buttons, and im fastenings therefor.” Petition recorded 
rnd February, 1864, 

749. ALFRED bLOUIN, Faubourg du Temple, and Nicotas Diprer MERCIER, 
Rue ce Richelieu, Paris, ** An improved axletree with levers.”—Petition 
recorded 24th March, 1864. 

827. hicHakb JoHN bDWARDS, Bow, Middlesex, ‘‘Improvements in the 
mode of toughening papers and other substances, to render them suitable 
for the application of abrasive substances, and for other purposes, and in 
apparatus used in such manufac.ure.”—Vfetition recorded 2nd April, 
184 





885. JoHN LiLoyp, Donnington, Shropshire, ‘‘ Improvements in puddling 
iron.”— Petition recorded tth April, 1864, 

935. PETER AbMAND LECOMTE DE FONTAINEMOREAU, South-street, Finsbury, 
Loueon, ** lmprovements in musical instruments known by the names 
of organino, angélophone, Larn.onium, which improvements are also 
applicable to other similar instruments.”—A communication from Pierre 
Duplend, Puris, 

* 936, James bULLOUGH, Baxenden, near Accrington, Lancashire, * Improve- 
mehts in looms tor Weaving.” 

943. GUSHPPE ANTONIO TKEMESCHINI, Schio, Venetia, “Improvements in 
jampr.'— Petitions recoreed 14th Apra, 184, 

945. ALPHONSE KeNt Le Mikk bE NokMandy, Odin Lodge, King’s-road, 
Ciephom Park, Suney, “ Improvements in ships’ hearths or cooking 
ap; aratus.” 

£47. ‘Luomas LayzeLL ScowEx, Allen-road, Stoke Newington, Middlesex, 
“Certain improvements in the manu acture of, and in various parts of 
his patent * ‘the horizontal tin-expandmg canopy for carriages, boats, and 
places.’ "'"— Petitions record:d lith April, 1e64. 

99s. JOUN AbRanAM, Birmisogham, “Improvements in machinery for 
colmblng. 

999. IkNxi ADRIEN BoNNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, *A new method of obtaining a semi-fluid or solia product obtained 
by concentrating the saponaceous parts of the quillai tree."—A commu- 
Dication from Emeric Ve Werchin, Maubeuge, France,”— Petitions recorded 
2lst Apri, 13t4. 

1021. J- MBS kyWakD Dvuyck, Stamford->treet, Blackfriars, Surrey, “ Im- 
proviwents in treatii g peuoleum and other byd:ocarbon oils and fats or 
lautly bodies.”— etition recurved zund April, i8t4. 

1043. JAMES SYMIS, Noricikesticet, Siracd, Loudon, ** Improvements in 
urinals,” — Petition recorded 25th April, 1do4. 

1051. WILLIAM ‘1HOK LD, Nuiwich, ** liunprovements in the means and 
op) aratus br condensl g steam.” — Petit.on recorued 26th April, 1863. 

1046. ‘LhOMas Js Hy SEARLE, Darnley-1Gad, Hecsney, Midulesex, “ liwprove- 
luehls lu apparatus fur washing and wringing c.o.hes, textile tabrics, or 
other art cis.” 

1058. BosNet FKEVERIC BRUNEL, Brussels, Belgium, “ Improvements in 
Uealing Utunic im D sands, and in apparatus empioyed therein.” —Pettions 
recorued 2ith April, lows. 





Invention Protected for Six Months by the Deposit of 
Complete Specification. 

1183. WittiAM Daviks and GrorGe Cate and WiLLIAM Cate, Chancery- 
lane, London, **lmprovements im machinery fur cuuting corks, bungs, 
gun wads, and other similar articies.”—Leposited and recorded Sth May, 
184. —— 


Patents on which the 8tamp Duty of £50 has been Paid. 
1239. WILLIAM MitcukLL, Manchester.— Dated 15th May, 1861. 
1b 7. Witiism wiLsun, Coni-bro’, Yorkshire.—Datca 1ith May, 1861. 
118. ChanLes WiLtiam LaNcasTs«k, New Bound-street, Loundon.—Dated 
llth May, lesél. 
225. JAMES LULLOUGH and JOHN BULLOUGH, Baxenden, near Accrington, 
Lanca:bire.— Date 14th Mey, 161. 
151v, Rober? Musuet, Coleturu, Gioucestershire,—Dated 23rd May, 1861. 
1226, GeURGE SAVILE GuODALL, Brighouse, Yorkshire.—Daied 14th May, 
lool. 
1:82. Juun SipepotToM, Harewood, near Mottram, Cheshire.—Dated 20th 
May, idol. 
1255. Danitt KinNEAR CLARK, Adam-street, Adelphi, London.—Dated 1éth 
May, 1 61. 
2.8. 4nomas DunN, Pendleton, near Manchester. - Dated 17th May, 1861. 
liu]. PereR ASLCR FT, South-Bastern Railway, Loudon Bridge Station. 
Daied 17th May, lool. 
275. Joun HUGibS Newport, Monmouthshire.— Dated 18th May, 1861. 
1276. PrRevBRICK OLDFIELD WAkD, Herttord-street, May Fair, Loudon.— 
Dated ist: May, lool. 
1275. WILLIAM CLAnK, Chancery-lane, London.—A communication,—Dated 
1sth May, ts 1 
1260, GroxGt LyMOND Donistuorrg, Leeds. Dated 20th May, 1861. 
194. Younes PanFabty, Pumico Wheel Works, Middiesex.—Dated 2Ist 
May, 1501. 
1502. GEUKGE EpmMonD Donisruorpr, Leeds.— Dated 22nd May, 1861. 


Patents on which the Stamp Duty of £100 has been Paid. 


132v. CHARLES WILLIAM SIEMENS, John-street, Adelphi, London.—Dated 11th 
Muy, i257. 

lodv, JouN RICHARD CociRANE, Glasgow, Lanarkshire.—Dated 12th May, 
loz. 

134). STEPHEN Y+LDHAM, Stamford-street, London.—Dated 13th May, 1857. 

1503. GeebGe CkaWronb, Kuitburgh, Miclothian,—Dated 14ub May, 1807. 

1404. LDWAKD ALFKED COWPER, Gieat Gecrge-sueet, Westminster, Loudon. 
—Datu .%hb May, 1557. 

1344. ‘InoMas BkioGs, Wo dhouse-lane, Leeds, and Joun Starkey, Liver- 

v0].— Dated lath May, 1857. 
14/0. JUN CKOSSLEY, St, Helen's, Lancashire.-- Dated 25th May, 1857. 


Notices to Proceed. 


24. GEORGE SpriGuT, St. Juhu-street-road, Clerkenwell, London, ‘‘ An im- 

teved collar jor the neck. “—Fetition recor ded 4th Januery, leb4. 

28. JoskPH BRVEKLEY FEaBy, Worcester, * Improvements in locks and 
latches.” 

29. JaMeS HEYWOOD WuiTEHEAD, Royal George Mills, Saddleworth, York- 
shuc,  Jmprovecments in the manulacture of felted tabrics,” 

80 JoshPH JUDG’ Hays, H.tchm, Herticrdshire, * luprovements in the 
Wehuiacture of peal, chaicoul, and in the spparatus empioyed therein.” 

31. JOUN ». ILLIAMS, Ketiey, Shiopstire, and GxorGE BEDson, Manchester, 
“nproveluchts in pudulilbyg turmaces,”—Pelitwns recorded 5th January, 
le G4. 

87. kuwarp Fatreury, Kiiklees Mills, Mirfield, York-hire, “ Improvements 
ib Dachinery jor Caraing Wout aud other Lbious substances.”— Petition 
recorded th January. 1%64. 

45. EDWIN GiLLak» CamP Bristol, “ Improvements in brushes or apparatus 
for biushing.”"—Petition reecvded Tih Janu ry, 18v4 

59. WILLIAM BROOKES, Chanceiy-ia.e, Londen, * Improvements in steam 
engines, Which In provements are ais0 applicable to engines actuated by 
air or pay as & Miwiive power.”—A communication from Pierre Joseph 
Guyet, Piace Lafayette, Faris. 

81. MaxcUs brown WestHkaD, Manchester, ‘Improvements in dancing 
toys." —A communication tom Thomas Noe Crow and James Noe Crow. 
Mott Haven, New York, U.S.— Petitions recorded 9th Janvary, 1864. 

67. WiLtiam Epwakb GEDGr, Well. gtou-street, Strand, Londou, * An 
impoved Jac-mabing mechine.”— A communication trom Jacques 
borrier, Rue cu Faubourg St. Martin, Paris, 

69. JorEPu NiChoLas Gakkubd, Fa.c. n-strect, Faleon-square, London, “ Im- 
provements im stuck or plasterers’ brushes.”—/etutions recorded 1h 
Junmery, lo64. 

77. Hexny MakTYN NIcHOLLs, Southampton-street, 
“improvements lu Zehetallng ahu appiying Motive power. 

82. WitLiaM kywakbd Newton, Chancery-iane, Loudon, * Improvements in 

hound ulal water wheeis.”” — A communication from Jacob Luther, 

Avcmosa, lowa, U.s —/ elitwons recorded ith Jonuary, 1864. 

2. PRTEK MCINTYAE, Glasgow, Laharkshire, “‘ Improvements in skirts.” 

4. GronGk WILKINS, birmingham, “* dmprovemeuts in the constuction of 

breech-luadit g guns and rifles.” 

95. GhunGE WiliiaM Hakt, Southsea, Southampton, ** Improvements in 
Iifle largets and sip naling apparatus.” 

07. MICHAEL ALi XANDER DIbTZ, St. 
Loucon, ** Improvements in iamps, 

10¥. WiLLIAM Denion and JostPH WHITAKER, Leeds, “ Improvements in 
apperatus for prevenuing accidents in wines and coliieries by the break- 
ing Of rope 8 or over-winding.’ —#etitions recorded lath January, 184. 

10). WILLIAM JehEMIAH MUnPhY, Lavy’s Well Brewery, Cork, Lreiand, 
* AD improved steam brewing copper.” 

106. NATHAN ‘1 HOMPSUN, Abbey-garuens, St. John’s-wood, Middlesex, ‘‘ Im- 
provemeuts in apparatus for stopping bottles, jars, and other vessels, 
which improvements are also applicable to stopping the muzzies of fire- 
arms.” — Petitions recorded 14th January, 1864. 

109. JOHN kDWAKD bakER, birmingham, ‘ Improvements in retorts and 
iurnaces for distilling coal and peat and other solid hydrocarbons, for the 





Strand, 


London, 








Paul’s-buildings, Little Carter-lane, 


manufacture of volatile oils therefrom, which improvements may also be 
applied to retorts and furnaces used for other purposes,” 

| 116. CuakLes ReyNoups and Jonn Barrinetoy, Linfield Flax Mills, Belfast, 

* Improvements in the construction and lubrication of upright shafting, 
and the steps or lower bearings thereof." Petitions recorded 15th January, 
1864. 

121. Wiiu1AM CHaRiEs Roeers, Cambridge-street Works, Birmingham, 
* Improvements in gas lamps.” 

127. Epwakp Lokp, Todmorden, Yorkshire, ‘‘ Certain improvements in 
machinery for opening and carding cotton and other fibrous substances, 
part of which is applicable for producing currents of air for other pur- 
poses,” —Petuions recorded 16th January, 1864. 

195. ROBERT ALFRED WRIGHT, Pentonvilie-road, Blackfriars-road, and 
Eratst Wricnt, Nelson-square, Surrey, “ Improvements in apparatus 
for consuming smoke, and promoting the combustion of fuel in furnaces.” 
—Pet.tion recorded 23rd January, 1864. 

215. Leonarp LinpLey and FrReperick Taytor, Melbourne-street, Mans- 
field-road, Notiingham, ‘* Improvements in machinery for sewing, whip- 
ping, embroidering, and fringing.” — Petition recorded 25th January, 1864. 

222. WaLteR Norton, Clayton, West Huddersfield, ‘* Improvements in 
weaving cut pile fabrics.”— Petition recorded 26th January, 1864. 

278. Puivirre WiLL!aAmM GeNnGeMBRE, Boston, Massachusetts, U.S., ‘‘ An im- 
provement in buttons, and in fastenings therefor,”"—/etition recorded 2nd 
February, 1864. 

$32. James Weester, Lee-crescent, Birmingham, ‘ Improvements in the 
preparations of paitits or varnishes.”—Jetition recorded tth February, 
1864. 

335. Jonn CLuTToN Buair Sat, Birmingham, “ Improvements in protect- 
ing iron ships and vessels from corrosion.” 

$48. ALFRED Vincent Newton, Chancery-lane, London, “ Improvements 
in obtaning and transmitting power.”"—A communication from James 
Joseph Gorman, Cincin.ati, Hamilton, Ohio, U.8s—Petidions recorded 9th 
Fel-ruary, 1864. 

436. WiLLIAM CHARLES Pace, Millwall, Poplar, Middlesex, ** An improved 
composition for coating ships’ bottoms.”— Petition recorded lyth February, 
1s64. 

642. Henry Eastwoop and BENJAMIN MatruEews, Elland, Yorkshire, 
‘Improvements in machinery or apparatus for carding wool or other 
fibrous substances,”— Petition recorded 14th March, 1864. 

838. THoMAs Brows, Weymouth, Dorsetshire, ** Improvements in military 
and other knapsacks or cases, applicable as garments or receptacles for 
the body, and in combination with other appliances as mattresses, ham- 
mocks, life buoys, pontoons, tents, and coverings for troops and others 
in the field or camp, and for the protection of bodies generally from 
exposure to the atmosphere." —Petitivn recorded 4th April, 18! 4. 

881. NicuoLas Woop, Hetton Hall, Durh.m, and Jc 8kPH STOCKLEY, New- 
castle upon Tyne, * Improvements in machinery for grinding, »mooth- 
ing, and polishing plate glass.” Peti/ion recorded 8th April, 1864. 

932. THOMAS WILLIAM MILLER, the Terrace, Key ham, Devonport, Devon- 
shire, * linprovements in motive power enginues.”— Petition recorded 13th 
April, 1sG4. 

£52. CuarLes Doventy and WitttaM Drake Key, Lincoln, “ Improve- 
ments in urcating a product obtained in refining che vil of cotton seeds.” 
— Petitu n recorded 15th April, 1264. 

975. JouN STEVENS, Weokry Hole, near Wells, Somersetshire, “ Improve- 
ments in machmery for drying paper.”—Petition recorded 18th April, 
1s64. 

1022. ALFRED Vincent Newton, Chancery-lane, London, “ An improved 
construction of rovary engine, applicable for foremg air or water or apply- 
ing power.”—A communication from Addison Smith, New York, U.8s.— 
Petition recorded 22nd April, 1864. 

1016. Sin CHARLES Fox Kyiteut, New-street, Spring-carcens, London, 
* Improvements in causing adhesion of the driving wheels of locomotive 
engines and ovher carriages to or upon the rails upon which they run.” — 
Partiy acommunication from Jared Wilson Pust, Broadway, New York, 
U.S.—Petition recorded 26th April, 1864. 


And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leaye particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 





List of Specifications published during the week ending 
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*,* Specifications will be forwarded by post on receipt of the amount 
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office Order, made payable at the Post office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty’s Patent Office, 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Alstracts prepared expressly for 
Tux ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Cass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, de. 

2429, W. Horun, C. Brake, and W. Guntuer, O'dham, * Rotary engines 
worked by steam, water, or other motive power.”—Dated 5th Octover, 
1863. 

This mvention relates to that class of rotary engines known as “ turbine 
wheels,” in which the steam, water, or other motive agent acts, principaily, 
by momentum on the buckets of a wheel, thus imparting motion to it, the 
speed of which corresponding to the highest efficiency bears a certain ratio 
to the velocity of the acting steam or other agent, which steam is always 
inconveniently great when steam of the usual pressure is the motive agent. 
‘his invention consists in a combination of inward and outward flow turbine 
wheels, by means of which a greater efficiency is obtained at a moderate 
speed than can be obtained by a single wheel at the same speed. In order 
to obtain this object the patentees pass the steam or other motive agent 
successively through a series of inward flow and outward flow turbine 
wheels, in such a manner that each succeeding wheel receives the steam 
after it has acted upon the foregoing one. The velocity with which the steam, 
or other motive agent, passes through turbine wheeis is thereby less than it 
would be if it were allowed to escape from the first wheel direct to the free 
atmosphere, or to a condenser, and the wheels will work with greater effi- 
ciency at a moderate speed than a single wheel would do under similar cir- 
cumstances. 

2430. C. BrRAKELL, W. Hoent, and W. Gunturr, Oldham, “* Motive engines 
worked by water, steam, or other power.”—dA communication.— Dated 5th 
October, 1863. 

This invention relates, First, to improvements on Schiele’s turbines, and 
consists in opening and closing the supply to the water ports by means of 
slides instead of the ordinary throttle valve, and working the tlides by an 
inclixed slot and ring forming part of the rim of a toothed wheel, which is 
caused to revolve by a pinion and handle, or motion is given to it from the 
governor of the engine. Secondly, to improved arrangements for govern- 
ing or regulating the action of the expansion valves of steam engines, for 
the purpose of admitting or cutting off the supply ef steam according to the 
work to be performed by the engine.—Not proceeded with, 

2137. T. Ivory, E/inburgh, “ Steam engines.”"—Dated 5th October, 1863. 

This invention of improvements in steam engives, and in furnaces and 
boilers for the same, relates with reference to steam engines, in the first 
place, to engines having two cylinders placed end to end, in one of which 
steam acts at high pressure, and in the other expansively, but only on the 
inner face of the pistons in both, and consists in arranging a valve chest 
between or in immediate connection with both cylinders, the vaive in which 
is worked in a plane at right angles to thatin which the pistons move ; and, 
also (particularily in the smalier size of engines), in having no piston rod to 
connect the inner face of the pistons, but connecting the pistons only by 
cross-heads, in such way that both pistons shall move in the same direction 
when the steam is acting on one of them. By means of the above arrange- 
ment the steam from the — is caused to act first at high pressure on the 
imner face cf the piston in thé one cylinder, and afterwards expansively on 
the inner face of the piston in the second cylinder, the valve being so con- 
siructed and worked as to admit the steam into the cylinders respectively 
at the requisite intervals, and allow it to escape from the second cylinder 
into the exwaust as required, The invention with reference to cylinder 
steam engines consists, in the second place, in the interposition of a vessel 
filled with water or othersuitable iquid between the steam cylinder and piston 
and the driving shaft. This vessei is furnished with a piston making stroke 
for stroke, with the steam piston, and has valves at one or both ends 
whereby water is admitted to and emitted from the said vessel by any of 
the weil known arrangements used m force pumps or other equivalent 
means, and such arrangements are made that the motion of the piston in 
the cylinder of the engine will be communicated to that in the interposed 
vessel, and a quantity of water, substantially equal to what is emitted from 





the water vessel, is at each stroke of the piston in that vessel caused to pass 
through and impel a water engine which gives motion to the driving shaft. 
‘The said vessel is interposed in such a manner that the steam engine, force 








pump, and water engine form in effect but one engine for working machi- 
nery close to the eng:ne ; and a distinguishing teature in the arre neements 
is that the same | quid is used over and over agsin, whereby oil may be 
employed as the motive fluid, A force pump and fluid engine arrangement 
mey also be interposed in hke manner ' etween a piston or wheel actuated 
by any prime mover and the driving shaft, each revolution of the wheel 
(as in the case of water wheels) producing a double or to and fro stroke 
of the piston in the force pump. The invention with reference to furnaces 
and boilers for steam engines consists in a variety of improvements which 
we cannot here descrive in detail. 
2444. R. A. Brooman, Fleet street, London, “ Steam boilers and furnaces.” — 
A communication —Lated bth Octuber, 1863, 
This iuovention relates to vertical steam boilers, and consists in arranging 
a number of flat tubes, indented or not on their sides, in a circle above the 
back pait of the fireplace, and in other arrangements hereafter described. 
The furnace extends somewhat in front of the boiler, and has an arch of 
fire-resisting material over it ; channels are formed in the arch, to admit 
atmospheric air, and conduct it over the burning fuel and into the fore part 
of the furnace. Above, and concentric with the flat tubes, is a series of 
tubes, and above them is a steam chest, forming the upper part of the 
boiler, and surrounded by a casing; between the steam chest and the 
casing there is a superheater, consisting of a coil of pipes carried round 
the steam chest. The flat tubes may be of a tapered form ii their cross 
section. 
2458. E. 
1863. 
For the purposes of this invention, in order that the exhaust steam from 
a locomotive engine may be more advantageously condensed when the 
engine is passing through tunnels, the patentee applies to a locomotive 
engine the following arrangement of apparatus :—On the passage leading 
from the steam cylinders into the chimney a cock or valve is applied, and 
also a branch pipe leading tu a surface condenser, in order that the exhaust 
steam may be, for a time, shut off fr m the chimney, and during such 
time turned into the surface condenser, which is formed of tubes or narrow 
passages that are ex,osed to the atmospheric air, in order to admit of an 
ex.ensive area of surface being acted on by the atmospheric air as the 
locomotive engine moves quickly along a railway. This condenser is con- 
veniently constructed of long tubular pas-ages, arranged in a direction 
from the cylinder end of a locomotive engive to the other end thereof, 
where an injection condenser and air pump (such as are used in low-pres- 
sure engines) are situated. The water tank is divided, or is in two parts, 
and a connecting pipe is applied to one of the parts, in order to supply cold 
water injecuon tv the condenser, while the water resulting from the con- 
densed sieam is pumped imto the other or hut water compartment ot the 
water tank, from which the boil r is supplied, The ash pan is avo arranged 
as has beretofore been done, so as to be clused when the exhaust steam is 
shut off from tre chumney. 
2472. A. V. NEWTON, Caancery-lane, London, * Condensers.”—A communica- 
tion. —Datid Sih October, 1863 
The obj ct of Ubis invention is to prevent the ra; id destructive action to 
which tubular conden-ers a8 now constructed are liable, both from the 
Vaiiatiou- in temperature to which the parts are exp sed, and also from 
the corrosive effect of the water upou the metal of which the cofideners 
are constructed, ‘To allow tur the tubes contracting aud expanding without 
injury to the tube sheets, elastic or yielding couplings are provided. The 
application 0! the principle admits of varivus moditications, as will be pre- 
scntly explained, but the contrac.ion and expan-ion of the tubes will in all 
cases leave the tube sheets unaffected. In one arrangement rece-ses are 
formed in the tube siets arvund the tube sockets, which recewes are 
imtended to receive vulcunised india-rubber packing rings or collars that 
embrace the coudenser tubes. These coliars Wheu compres-ed by nuts upen 
the condenser tubes wil form tight joints between the tube sheet and the 
condenser tubes, and at the same time permit the tubes to expand and con- 
tra.t in length aud diameter under tue varying temperatures +o whic’ they 
may be exposed. These vulcanised india-rub er rings or cullars may be 
applied on one or both sides of the tube sheet, aud at one or both ends of 
the tubes, If the india-rubber cvilats are used only on the out-ide of the 
tube sheets, with puts on the concenscr tubes to compress them, great faci- 
tity will be secured tor removiig the condenser tubes from either end of the 
tube sheets, as required, provided the tubes are of uniform: diameter ti. rough- 
out, Another method of securing an elastic attachinent is by insertung 
pieces of vulcanised india-rubber t. bing in the holes of the tube sheet, aud 
permanently securng them therein vy means of hollow brass conical 
ihe other ends of tue rubber tubes, exteuding from the in- 





Siaveuter, Bristol, “ Locomotive engines."—Dated Tih October, 


wer'ger, 
terior side of the tuve sheet towards the ends of the conuenser 
tubes, are to be permanently secured to the tubes by bonding 
rin.s. This arrangement ailows the condenser tuies to expand and 


contract freely. Tue secoud part of the mvention consists in r. ducing 
the diam: ter of condenser tubes at either one or both of their extremnties 
for a sufficient length to allow of their being packed with the clastic packing, 
as above described, without necessitating a reduction of the nuaber of tubes 
for a given measurement of tube surtace. If the area of We tube is 
diminished at one end ony, their other euds may b. secured by a ferrule to 
the tube sheet. The Third part of the invention consi-ts in coustructing the 
tube sheets of surface co..densers by the use of what is }nown 4s Vuican te, 
the object being to avoid the rust and decay incident to the materals bere- 
tofore used for that purpose. These tube sheets would be of sufficient 
thickuess to resist the pressure to wh.ch they will be exposed, or they may 
be furnished with a metal backing. The tube plates -hould be secared to 
the shell of che condenser by mterposing an india-rubber or other yie.ding 
packing in the jont, so as to allow fir the difference of expansion 
between the vulcauite tube sheet aud ths meta! shell of the condenser, 

2474. J. Woop, J. Wurren«ap, and T. Tettow, Ol-ham, ** Apparatus for 

governing the speed of steam engines.” — Dated 9h October, 1863. 

This invention is applicabie to steam engiues furnished with govenors of 
the ordinary construction, and it consists in combining therewith a 
hydraulic cylinder and ram, by means «hereof the speed of the engine is 
more effectually governed than heretofore. In performing the inveution 
the patentees connect the governor by a rod to a lever, to which is alsocon- 
ie cted the throtile or other vaive for admit ing steam to the engine, and 
the ram or plunger of the hydraulic cy:inder above referred to, Water or 
other fluids under pressure 1s supplied to this cylinder by a pipe in com- 
munication with the steam bviler or otherwise, and the pipe tas a tap or 
valve which is also in commuuication with the governor, or with the lever 
above referred to. When the apparatus is at work, if the engine is going 
to» slow, the governor balls in collapsing admit water to the cylinder, thus 
moving the ram, and with it the fulcrum of the lever to open the throttle or 
other valves. The contrary action takes place when the engine is going woo 
fast. 





Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma-~ 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Gc. 


2390. W. E. Gepar, Wellington-street, Strand, London, “ Parts of the per- 
manent way of railways.”—A communwation.—Dated 29th September, 


1s63. 

The object of this invention is to more completely secure the jointings of 
the rails of the permanent way of a railway, no matter what tsh-plate or 
chair be used. It is proposed to substivute in lieu of the two bolts nearest 
the butt ends of the rails an iron key with iron cottar or wedge. This new 
method will give a rigidity to the joint which will not be liable to become 
relaxed, the two rails will be more bound in one than if tied by four buits 
as usual, and, if arupture sh: uld take place near the joint, the key would 
offer a resistance against dislocation much greater than would the two 
intermed ate boits to be dispensed with. Further, to keep the two end 
bolts from unscrewing, it is proposed to secure them by means of a 
metal plate fitting on to the key, and with its two ends cut sv as to 
embrace two or more sides of the nuts of the two end bolts, This 
plate is pa-sed over the end of the key until it lies with its two ends 
against the nuts of the bolts, a cottar or wedge is passed throu :h the key 
on one side the rail, avd a tight and rigid joint is secured. It is proposed 
to divide the end of the cottar or wedge so that when it is passed through 
the hole in the key the two branches thas formed may be spread apart by 
any .uitable tool. wnd the cottar be thus prevented from shaking out under 
any vibration.— Not proceeded with. 

2403. H. A. Bonne vinir, Porchester-terrace, London, “ Railway and other 
brakes.” - A communication. — Dated Ist October, 1863. : 

This invention cannot be described without reference to the drawings.— 
Not proceeded with, 

2406. J. Brib, Linton, Cambridge, “ Couplings for railway carriages.” ~— Dated 
lst October, 1863. 

This invention consists in certain improvements in couplings for railway 
carriages, whereby the present right aud left handed screw couplings wita 
drop bull levers ay be dispensed with, The inventor proposes to apply to 
each end of the carriages a shank hook with an eye in each shank. These 
hooks are to be attached to the carriages by shafts in their enlarged ends, 
and there shafts, pas ing through bearings attached to the carriag«s, are pro- 
vided with toothed wheels actuated by piuions and a crank handle for the 
purpose of raising and lowering the hvoks, The points of each set of hooks 
are reversed in a vertical direction in order to allow of one gearing into the 
other hovuk to eye respeciively.— Not p oceeded with. 

2408. G. Dickey, Southwark, “ Winkers or eye screening apparatus for horses 
and other animals.’— Dated 1st October, 1863. 

This invention has reference to screens to be applied to the bridles, 
harness, or trappings of animais for blinking the sight, or for excluding the 
light, from their eyes, and consists in constructing a mechanical apparatus 
or contrivance, which shall cause the part or parts thereof, constituting 
the improved worker or screen, to be effective or fiective at the will 
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of the driver or rider, accordingly as he shall, by the movement of the 
apparatus, cause it or them to cover, partially to cover, or not to cover, the 
eye of the animal. The said apparatus may be of fan-like construction, 
somewhat similar in general ap ice to a lady's fan, but having the two 
outer frames or pieces, or one of them, extended both ways from the centre 
or pivot on which it opens and shuts; one such frame or piece may be 
attached to the cheek strap of the riding bridle, or be substituted for the 
cheek strap, and the extended end of the other may be used as a lever for 
opening the fan by being pulled by a cord or rein, or otherwise, and a 
spring may be used to close the fan when the pulling ceases ; a stop may be 
fixed to limit the extent of the opening. Or instead of fans or folding 
winkers, as above, other straps may be adopted as may be judged con- 
venient. With respect to the application of the invention to the ordinary 
eye screen or harness bridle winker, the patentee can place a lining or 
apparatus inside the same, which lining or apparatus may be drawn over 
the eye by a rein, and carried across the animal's forehead or otherwise, 
and by means of a spring or springs the said lining or apparatus may be 
made to fall back in its place when the rein is slackened ; an elastic lining 
or apparatus may be used by applying hinges, springs and levers, or cross 
reins to the screens or improved winkers, whether they be newly con- 
structed, or be old screens or winkers to which the invention is to be 
adapted or applied. 


2419. W. A. Torrey, New, York “ Lubricating the azles of railway carriages.” 
—A cemrmunication.—Dated 2nd October, 1863. 

According to this invention wood shavings, by preference those of pine, 
are employed in place of cotton waste ; the lower box !s made larger than 
when cotton is used, and, at starting, as much oil is poured into it as it will 
hold in addition to the shavings.— Not proceeded with. 


amt, M. and J. Stanuey, Sheffield, “ Propelling.”—Dated 5th October, 
1863, 

This invention has for its primary object the propelling and moving of 
floating vessels, and consists in the employment of bined steam and 
water engine or engines, and propellers and branch mains, by which appara- 
tus, or modifications thereof, the water impelled and operating is made to 
act as the propelling, moving, turning, and steering medium. 


2446. G. Dyer, Regent-street, London, ‘‘ Construction of railway carriages,”— 
Dated 6th October, 1863. 

This invention consists of certain improvements in the construction of 
railway carriages, the objects being, First, to alter or change tke line of 
concussion in order to lessen the tendency of the carriages to overturn or 
rise on end in the event of a collision. This object the patentee effects by 
the application of additional buffers to the ends of the carriages fixed 
midway or higher between the bottom frame work and the roof of the 
carriage, or in some cases by buffers so situated, and without the use of the 
ordinary buffers at the extremity of the framework. The buffer springs 
may be curvilinear, flat, compound, steel springs placed vertically against 
the ends and sides of the carriages, the buffer bearing against the centre or 
convex surfaces of the springs, and diagonal stays should be placed at the 
front and end of each carriage frame to take their proportion of strain. Or 
the ordinary buffer springs may be used, Secondly, he proposes to place 
the wheels at the sides of the carriages, to bring the centre of gravity within 
or between the wheels, and thus prevent oscillation, and give increased 
steadiness and security to the carriage. Thirdly, he proposes to make the 
wheels revolve on their axles, instead of being fixtures thereto, so as to pre- 
vent the danger attendant on travelling round curves, and also to lessen 
the injurious results of oscillation upon the nervous system of the 
passengers. He also prop to i the di ter of the wheels to 
about 5ft., or about equal to the base or breadth of the carriage, or less, as 
may be required, to resist the overhanging weight and tendency to overturn 
and to give greater steadiness to the motion of the carriage generally. 








2447. A. Jounston, Comely Bank, Edinburgh, “ Railway carriages."—Dated 
6th October, 1863. 

The patentee claims, First, the application of chambers, boxes, or Jateral 
guide apparatus to the heads of buffers and buffer rods of railway car- 
riages, vans, or wagons, for the purpose of allowing free vertical motion, 
and at the same time restraining, lessening, or removing the injurious 
lateral or rocking motion from side to side of the same. Secondly, the 
application and use of projecting pins, guide bars, keys, or dowel bolts to 
the heads of the buffers and buffer rods of railway carriages, vans, and 
wagons, in such manner that they shall enter recesses in the opposite 
buffer heads of their adjoining carriages, whereby the free vertical motion 
of the carriages on their springs is amply allowed for, and the injurious 
lateral or rocking motion prevented or lessened, and greater steadiness of 
motion in railway trains obtained. Thirdly, the application and use of 
chambers, boxes, or guide apparatus to the ends or end framing of railway 
carriages, vans, or wagons, and separate or distinct from the buffers or 
buffer heads. 


2457. A. RiaG, jun., George-street, Chester, “ Propelling vessels.”—Dated 7th 
October, 1863, 

When rotating paddles are employed the floats of the paddle as they 
leave the water throw a quantity of water upwards behind them. In order 
to cause the water so thrown upwards behind the paddle to be deflected so 
that it shall be caused to flow in @ direction opposite to that in which the 
vessel is moving, or nearly so, the inventor places behind the paddle fixed 
curved plates or vanes, so formed that, as the water is by the paddle 
thrown upwards against them, the water is by them gradually deflected 
and caused to flow in a horizontal direction. When screw propellers are 
employed, a quantity of water is carried round with the screw, and is also 
thrown outwards from it, and in order to cause the water so caused to 
rotate or be thrown outwards by the screw, to flow ina direction opposite 
to that in which the vessel is moving, or nearly so, he places around or at 
the rear of the screw, or both around and at the rear of the screw, a 
number of fixed curved blades or vanes, so formed that the water as it 
passes from the screw is by them gradually deflected and caused to flow in 
a direction parallel with the axis of the screw. The curved blades or vanes 
may be carried by a cylindrical case that is concentric with the axis of the 
screw, the cylindrical case both enclosing the curved blades and also the 
screw. In front of this case, or towards the bow of the vessel, a grating 
of suitable dimensions may be fixed to prevent weeds and other obstruc- 
tions from finding their way into the apparatus and fouling the screw.— 

Yot proceeded with. 

2461. J. H. Jounson, Lincoln’s-inn-fields, London, “ Permanent way of rail- 
ways."—A conmunication,— Dated 7th October, 1863. 

This invention consists in the employment of wrought or cast iron trans- 
verse sleepers, which are rolled or cast of a hollow or trough shape on the 
underside, This trough shape may either be produced by curving down- 
wards in a convex mauner the sides of the sleeper, or curving them inwardly 
in &® concave manner. Although these forms are preferred, other shapes 
may be employed presenting a hollow, or troygh, in transverse section 3; or 
an undulated section might be used, soas to present three supporting points, 
the main bearing being in the centre line of the sleeper, Some of these 
sleepers are made to extend across the way, so as to cerry both the rails, 
and between them, other intermediate sleepers of the same form, but 
shorter, are employed. The desired cant or inclination of the rail is 
obtained in a certain and exact manner by bending downwards the longer 
sleeper more or le-s on the centre, according to the degree of cant required. 
in securing the flat-bottomed rail to these several sleepers, the tops or rail 
bearing surfaces of which are made flat, it is proposed toemploy wrought or 
cast iron clips placed on each side of the lower flange of the rail, the clips 
being curved in such a manner as to rest at one end upon the top of the 
sleeper, and at the other upon the flange or foot of the rail. The clips are 
tightened down upon the rail flange, by means of screw-bolts, passing up 
through the sleeper and through the clips, and secured by a nut or key, or 
by rivetting them over the clips. Or the clips may be dispensed with, and 
the rail rivetted or bolted down direct to the sleeper. The surved form 
of the clips afford sufficient elasticity to cause the nuts to remain tight 
when once tightened up, and in order to hold the bolts move firmly it 
is preferred to make their lower portions of a square section, the bolt 
— in the sleeper and clip being of a corresponding shape.— Not proceeded 
with. 

2462. J. H. Jounson, Lincoln's-inn-felds, London, “ Propslling ships.”— 
communication.—Dated 8th October, 1863. 

This invention consists in the substitution, for the existing modes of 
propulsion, of a pair of solid cylinders or drums, placed parallel to the 
ship’s keel, and working water-tight through the stern of the vessel, as 
deep below the water line as po-sible. A longitudinal reciprocating 
motion is imparted to these cylinders by means of pistons working in steam 
cylinders, and it is preferred to connect the propelling drums or cylinders 
directly to the actuating piston rods. On imparting motion to the pro- 
pelling drums they act as plungers upon the solid body of the surrounding 
water, and being of considerable diameter, they exert sufficient pressure 
to propel the ship a-head, Whilst the propelling drums are making their 
outward stroke they are caused to exhaust, or draw the exhaust, or draw 
the smoke and gases from the furnace, and to expel them during their 
outward stroke, through suitable pipes, out at the bows and sides of the 
vessel, so as to reduce the friction of the vessel on the water by interposing 
a film or films of air, or gaseous vapour, between the sides of the vessel 
and the surrounding fluid. These pipes are provided with suitable valves 
opening outwards, to prevent the water from entering, and other valves 
are provided to admit of the proper passage of the smoke and gases 
through the pipes at each inward stroke of the propelling drums. The 
exhausting effect is obtained by causing the two drums to work in cham- 
bers or jackets, which are in communication with the furnace through one 
set of pipes, and with the sides and bows of the vessel by the other set of 
pipes above referred to. The propelling drums or cylinders should be 
closed at the outer ends—that is to say, solid in external appearance ; but 
for the sake of lightness it is preferred, in all cases, to make them hollow, 
but closed in all round. It is also pro so to work the pistons of the 
steam cylinders that the outer stroke of the propelling drums will be made 
at double the speed of the return stroke.—Not proceeded with. 





2423. J. Scnormenp, J. King, and W. Spivey, Huddersfield, “ Looms.”— 
Dated 3rd , 1863. 


This invention relates, First, to the picking motion, and the improvement 
consists in the application of a clutch or catch box to the shaft which 
actuates the picking levers, or which places them in or out of contaet with 
the packing tappets, with suitable rods and levers for operating the same, 
and a tumbler or other suitable means for holding the said clutch in either 
position, as required, whereby the attendant can instantly stop the action 
of the picking motion without stopping the other moving parts of the loom. 
Secondly , the invention relates to the Jacquard engine or indicating appa- 
ratus, and the improvement consists in having the cylinder constructed in 
two parts, forming two se te cylinders, one running loose on the shaft 
of the other, or so arran that each may be “lagged k,” or turned in 
the reverse direction independently of the other when required. 

2478. J. McInnes, Liverpool, ‘‘ Sheathing for navigable vessels of iron or 
wood.” —Dated 9th October, 1863. 

This invention consists in a plying to the external surface of the bottoms 
or hulls of ships or other aoe le vessels, whether constructed of wood or 
iron, a sheathing of paper, calico, or other textile fabric which has been 
previously saturated with any suitable material or composition which will 
protect the bottoms of the vessels to which it is applied from oxidation, and 
the adhesion of animal and vegetable matter, which materials or composi- 
tions may be of any of the ordinary kinds used for that purpose; but the 
composition the patentee prefers for saturating and coating the parer, 
cotton, or other textile fabric, is that for which he obtained letters patent 
the 2lst day of June, 1854 (No. 1856), and known as ‘ McInnes’ metallic 
soap for coating the bottoms of iron ships.” 

2479. J. MaTuER, Crow Oaks, near Radcliffe, Lancaster, “Friction or glazing 
calenders.”"— Dated 9th October, 1863. 

Instead of making the cylinders of calenders used for glazing and 
finishing woven fabrics of cast iron, as hitherto adopted, the inventor 
— ~ +, them of steel in any suitable manner.—Not pro- 
ceeded nith, 








Crass 3.—FABRICS., 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 

2358. W. OxuBy, Manchester, “ Pickers for looms."—Dated 23rd September, 
1863. 


This invention consists in forming pickers by enclosing buffalo hide, or 
other suitable substance, between metal plates, rivetted or otherwise drawn 
together, and which are provided with apertures, so as to present on each 
side a bare surface of the hide or other substance to act upon the shuttle, 
and the picker may, therefore, be reversed when one side is worn out. 
The metal plates the inventor forms, by stamping or otherwise, in one 
piece, which, being bent round, forms a loop for the picking band, and he 
— them with holes, through which the guide rods pass,—Not proceeded 
with. 

2366. M. ScHAFPHAUSER, Cernay, Upper Rhine, France, “‘ Machinery for 
making paper tubes used in spinning manvfactories.”— Dated 25th Sep- 
tember, 1863. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

2169. R. CLARKE, Altringham, Cheshire, “ A new application of material for 
covering crinolines.”’— Dated 26th September, 1865. 

This invention relates to the coverings of bands of hoops of crinoline 
steel, so as toform a skirt wherein the said hoops are imperceptible. The 
improvements consist in the application and use of a new fabric or material 
for the purpose of covering the said hoops, such fabric being composed of 
cotton warp and cotton waste weft, and woven in the ordinary calico loom, 
and known as waste domestics, after which it is to be submitted to the 
action of the cards, to raise a nap or fibrous surface thereupon, which pro- 
duces a good appearance upon the inferior quality of material, and effects 
an economical substitute for the more expensive fabric now produced.— 
Not proceeded with, 

2370. W. Cuark, Chancery-lane, London, “ An improved fabric for the 
production of permanent electricity, applicable for wearing apparel.”— 
A communication, -- Dated 26th September, 1863. 

This invention relates to the manufacture of an improved fabric suitable 
for the production of permanent electricity. This fabric has a warp, con- 
sisting of carded wool, forming the surface, which is suitably arranged in 
the reed for completely enveloping the metal wires in couples, forming the 
weft of the fabric. The warp thus formed has a thickness of wool on both 
sides of the weft, for the purpose of imparting softness to the fabric, and 
rendering it similar to flannel, without, however, preventing the electricity 
produced by the couples from becoming disengaged. 

2387. S. MeNDEL, Manchester, “‘ Manufacture of woven fabrics."—Dated 
29th September, 1863 

This invention consists in producing, in the process of weaving woven 
fabrics, strips of cloth without selvages, for the purpose of covering telegraph 
wires, or insulating purposes, which the patentee accomplishes by tackling 
the loom so as to omit two or more warp threads at certain spaces or dis- 
tances in the reed and healds, thus leaving the fabric at those spaces to con- 
sist of the weft alone, by which it is easily separated into strips without 
selvages, the selvages having been found objectionable for insulating 
purposes, on account of the uneven surface they produce. 

2388. H. Haan and R. Heaton, Milns Bridge, near Huddersfleld, “ Dyeing 
cotton or other vegetable fibrous substances."—Dated 2th September, 


This invention relates to the dyeing of cotton or other vegetable fibrous 
substances known as “ Catechu brown,” and these improvements consist in 
dispensing with the bichrome, or bichromate of potash, which has hereto- 
fore been employed in the after or fixing process of such dyeing, and 
instead of which the patentees use a solution of lime or other alkaline 
solutions, By this means they effect a saving in the costs of dye wares, 
and the cotton or other fibrous substances are rendered more soft and free 
from dust, or better adapted for the facturing p 
2412, J. Farrar, Halifax, Yorkshire, ‘‘ Apparatus for spinning and 

doubling wool, alpaca, mohair, cotton, silk, fax, &c.”"—Dated 2nd 
October, 1863. 

This invention relates to that class of spinning and doubling machinery 
known as cap frames, in which the spiudles are tixed, and the bobbins are 
carried upor rotating tubes and wharves thereon, with a cap placed on the 
top of each spindle, to guide and retard the yarn as it is wound on the 
bobbins by the rotation thereof. The imperfect drag and rapid rotation of 
the bobbins causes the loose fibre of the yarns to fly out and stand off from 
the thread, which is objectionable. To remedy this the inventor detaches 
the bobbins from the wharves by applying a boss or collar on each spindle 
between the wharves and bobbins ; and he forms a groove in the pin longi- 
tudinally, for the pin or tongue in the boss to enter, so that the said boss 
may slide up and down the spindle with the traverse motion, but not 
rotate thereon. The bobbin is placed on this boss, with a suitable size of 
cloth or other washer betwixt, to produce the required drag. Above the 
said boss or collar he places a tube, on which the bobbin is free to revolve. 
This tube projects through the bobbin, to receive the boss of a fly or fork, 
which may be either attached thereto or left free to revolve upon it. The 
arms of the fly or fork are made to rotate by extending downwards into a 
flange or dish formed on the wharve to receive them, and which likewise 
prevents the expansion of the arms at high velocities ; or these flys or forks 
may be extended upwards from the wharve, and be united at the top by a 
ring sufficiently large for the bobbin to pass through. These flys or forks 
being carried around the bobbins (by the wharves), wind the yarn thereon, 
and as the thread is better dragged, and thereby kept close to the cap, the 
loose fibre of the yarn is prevented from being thrown out, and, conse- 
quently, a better yarn is produced. In using caps for doubling, he prefers 
traversing the spindle rail instead of the copping rail, thereby avoiding the 
variation in the tension of the driving bands, which is the case when the 
wharves are traversed.— Not proceeded with. 

2427. E. Pratt, Nottingham, *‘ Finishing woollen fabrics made on twist lace 
machinery.” —Dated 3rd October, 1865. 

This invention consists in the application to the above-named fabrics of 
the scouring, milling, and brushing process, by which means an improved 
appearance is imparted to the lace or other fabric thus treated.—Not pro- 
ceeded with, 

2134. W. H. Bayury, Keighley, Yorkshire, ‘‘ Machinery for combing wool, 
&c."—Partly a communication.— Dated 5th October, 1863. 

This invention relates to improvements in machinery for combing wool 
and other fibrous materials, in which the material is drawn in tufts from 
hackles, or other pointed instruments, by means of nipping apparatus, and 
consists, First, in improved means for causing a clearing or screen comb to 
enter the materials at a point near or close to the nipping jawe. A further 
improvement relates to the means applicd for freeing the treeing or screen 
comb from the noil and the dirt that it retained. In this ciass of ma- 
chinery a dabbing brush is usually employed, for pressing the material 
amongst the hackles or gills. The inventor arranges this brush so that 
when it is lifted from the gills it moves outward, and follows the direction 
of the clearing comb, and keeping close behind it, so that when the comb 
rises, it leaves the noil and the dirt on the brush. When the nippers 
again approach the hackles or gills, the upper nipping jaw pushes back the 
ciearing comb and dabbing brush to their former position, and, on the 
brush g again dabbed into the gills, it leaves the noil and the dirt 
there, to be subsequently taken hold of by the nippers.—Not proceeded with. 
2448. W. H. and T. Houeatr, Accrington, “ Manufacture of pickers used 

in weaving.” —Dated 6th October, 1863. 

Instead of making the pickers entirely of buffalo hide, as heretofore, the 
inventors make the top part, or that which slides on the rod of wood, 
metal, or other suitable cheap material, and attach the bottom part or 
buffer, which they make of buffalo hide, to the top part by a bolt and nut 











or other suitable means, the bottom part of the bolt forming the foot of 
the picker, and the top part having a thread to take the nut or set screw 
to secure the buffer to the top part of the picker. By this being separate 
from the top, it can be easily detached, and when worn out at one side can 
be turned or replaced with another, thus economising the wear and tear of 
the pickers to a very great extent. If found desirable the metal can be 
attached to the ordinary pickers.—Not proceeded with, 





Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 
2329. C. T. Buragss, Upper Gower-street, London, ‘‘ Reaping machines,” — 
Dated 21st September, 1683. 

Heretofore reaping machines have sometimes been constructed in such 
manner that one of the beaters of the reel which carries the standing corn 
into the teeth of the cutters shall also sweep the cut crop off the platform, 
and deliver it in bundles at the side of the machine. The beater which is 
caused to act in this manner has been carried at one of itsends by an arm 
capable of turning around a short axis at right angles to the shaft of the 
reei, this short axis was carried by a short tube capable of turning on the 
shaft of the reel, and this tube was caused to turn, together with the shaft 
of the reel, until, by the revolution of the shaft, the beater was brought 
over the front edge of the platform ; the tube was then stopped from 
turning with the shaft of the reel, and, as the axis of the reel continues to 
revolve, a connecting arm, connecting a short arm upon it with the arm 
that carried the beater, pressed against the arm, and caused it to turn on 
its axis, which was then in a vertical position ; and by so turning on this. 
vertical axis the beater carried by it was caused to sweep across the plat- 
form, and so deliver the cut crop that was upon it in a bundle at the side 
of the machine. The tube was then caused again to revolve with the 
shaft of the reel, and, by revolving at a greater speed than the shaft, was 
caused to regain its former position relatively to it, so that the beater was 
brought into a proper position for acting on one of the beaters of the reel. 
Now, in order to give these motions to the tube that carries the beater 
that is to act in this manner, the patentee gives motion to it by differential 
toothed wheels, one wheel being on the tube, and the other on an axis 
constantly driven at the same speed as the shaft of the reel, and in order 
that the tube may be stopped entirely from rotating as soon as the beater 
has been brought over the front edge of the platform, the differential 
wheel that gives motion to the differential wheel on the tube has a portion 
of its circumference formed without any teeth upon it, this portion being 
concentric with the axis upon which it turns. The differential wheel on 
the tube has a recess formed in it, into which a portion of the plain part of 
the wheel enters as soon as the beater is over the front edge of the plat- 
form ; the tube and differential wheel upon it are thus prevented from 
turning, and the beater is then caused, as above described, to sweep across 
the platform, and as it so sweeps across the platform the other differential 
wheel continues to revolve, and as soon as the portion of its circumference 
that is provided with teeth comes round and gears with the toothed por- 
tions of the wheel on the tube, the tube again revolves with the shaft of 
the reel, and the differential wheels gradually drive the tube at a greater 
speed than the shaft, and so gradually bring the tube into its former 
position relatively to it, so that the beater may be brought into the proper 
position for acting as one of the beaters of the reel. In order that the 
strain of first causing the tube to rotate with the shaft of the reel after it 
has swept the cut crop off the platform may not come upon the teeth of 
the differential wheels, he causes a projection on the shaft of the reel to 
come against a projection on the tube, and so cause the tube to revolve. 
2339. J. BriaHaM and R. BICKETON, Berwick-on-T weed, “ Reaping or mowing 

machines.” — Dated 22nd September, 1863. 

This invention is carried out asfollows :— Under one thodification, the main 
shaft of the machine, which carries at one end the main bearing wheel, has 
its other extremity projecting through a bracket piece which is belted to 
the framing. On the free end of the shaft is keyed a bevel wheel which 
gives motion to a corresponding wheel keyed on a short vertical shaft, the 
foot of which is carried ina bracket bolted to the side of the framing. The 
upper end of this shaft projects out through the bracket piece before referred 
to, and has keyed to it a cross piece formed of four arms diverging equila- 
terally from the central boss, and having the outward end of each arm 
turned in an upward direction. A hole is formed in each of the upwardly 
turned parts to admit of the ends of two horizontal shafts passing through 
them, the two shafts being arranged crosswise, and in planes so as to clear 
each other in their rotary movement. Each of the horizontal! shafts has 
keyed to it an iron bar, which is bent so as to clear the upwardly turned 
ends of the cross piece, while the two extremities are bent in a downward 
direction, and have attached to each an arm or lever that extends in an out- 
ward direction as each arm comes round over the platform of the machine. 
As these arms rotate, they are caused to ascend while passing the outer side 
of the machine, and to descend to a horizontal position when moving over 
the platform. The downward and horizontal movements of these arms serve 
to divide the corn or other crop into portions, aud to direct these portions 
towards the cutter. One of the rams is furnished with teeth on its under 
side, and this arm is made to sweep very near to the surface of the platform 
so as to clear it at intervals of the cut crop lying thereon. The quantity 
swept at short intervals from the platform in this manner is 8: fficient to 
form a sheaf, which is afterwards tied up by the person who foilows the 
machine for that purpose. The differential movements of the arms are 
obtained by means of pawls or pendent hooks fitted to the extremities of 
the two horizontal shafts before referred to. These pawls, as they traverse 
round with the motion of the shaft, are raised at one portion of their revolu- 
tion by means of a segmental guide, which is fastened to the bracket piece 
beneath the shafts. This segmental guide is formed of a curved piece of 
metal, with its ends sloping downwards to the bracket piece. The pawls, as 
they are carried round, rise up the incline, traverse round the guide, and 
then descend ; this motion causes the arm that is fur the time being on the 
outer side of the machine to rise up in the air, while the other one descends 
and passes the crop towards the cutter.—Not proceeded with, 

2351. W. Woorr, Gloucester, “ Implements for tilling the soil."—Dated 24th 
September, 1863. : 

This mveution refers to ploughs and imp] its to be driven by steam 
and consists, First, in constructing implements as hereafter described, 
which can be driven or drawn from headland to headland without being 
turned. The improved implements consist of a fixed rectangular frame sup- 
ported upon twocentral wheels divided into two compartments on each side of 
thecentre. Into these compartments the patentee drops and fixes movable 
frames carrying sets of ploughs or other tools for tilling land; the tools are 
adjustable in the movable frames which are connected to a lever or levers, 
whereby one or other of the movable frames with the tools connected to it may 
be raised from, and lowered into, the ground as required. And, Secondly, the 
invention consists in drawing ploughs and other implements by means of 
two steam engines working simultaneously, and placed on opposite head- 
lands, by means of ropes or chaius attached and working as follows :—He 
attaches or connects to each engine a drum on a horizontal axis, and under 
each of these drums he employs a sheave or roller placed upon a vertical 
axis ; he fixes one end of a rope or chain to one end of an implement, 
carries the rope over one of the sheaves and round the drum at the oppo- 
site headland, where he makes the other end of the rope fast. In like 
manner he fixes one end of another rope to the opposite end of the imple- 
ments, carries it over the other sheave, and round the other drum, to which 
he fixes the other end of the second rope. 


2391. J. CoopEr, [pswich, “ Construction of harrows.” — Dated 29th Septemler, 
1863. 





This invention consists, First, in making the beams perfectly solid 
throughout, dispensing with the old fastening, or the drilling of hules 
therein ; the patentee thus obtains increased strength without increasing 
thesize and weight of the iron. Secondly, instead of shanking down the head, 
he somewhat increases its size, and forms it with a mortice head to receive 
the solid bar entire. He makes this mortice of the same width as the 
beam, but so much deeper as will allow a split key:to be driven in above 
the cross bar, the cross bar being also pierced to allow the mortice tooth 
head to pass through it. Now, supposing the parts to be thus formed, 
they are fitted and fastened together in the following manner :—1he beams 
having been bent or curved, as required, the mortice headed teeth are 
threaded thereon, and passed along to their proper positions ; the cross 
bars are then dropped over the teeth heads, and on the split keys being 
then driven in, above the whole, the parts are firmly fixed together, no 
drilling, piercing, or nuts and screws being required. The tines thus 
formed are not liable to break off at the shank and be lost, as is trequently 
the case from the ordinary mode of construction, which weakens them at 
that point where they have to sustain the greatest amount cf strain when 
at work ; the beams at the same time are stiffened by the tine heads, which 
act as strengthening collars, thus giving greater power with a beam of less 
size and weight of iron. - } : 
2407. W. E. Newton, Chancery-lane, London, “ Apparatus for cleaning rice 

and other grain."—A communication.—Dated ist October, 1803. 

This inveution cannot be described without reference to the drawings. 





Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, $c. _ 

2318. J. FARMER, Salford, and C. HADFIELD, Derby, “* Making bricks, tile’, 
&c.""—Dated 19th September, 1863. ’ ‘ a 
This invention relates, First, to an improved pug mill, by which the clay 
or other plastic material is worked, and is subsequently forced out either 
through moulds, orin a mass, suitable for being moulded by an after proce ~ 
The arrangement consists of a cylindrical or other chamber, to which the 
material is fed with or without rollers. Within this chamber is a ee 
shaft, carried at one end by external bearings, but not supported at the 
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other end, which is that from which the material is forced. Upon the 
above-mentioned shaft are vanes or blades, working between spikes project- 
ing from the chamber, and at the end of the said shaft are vanes arranged 
spirally thereon, by which the material is forced through the mould or other 
orifice. Another part of the invention relates to apparatus for cutting the 
stream of moulded material transversely as it issues from the above 
described or other construction of pug mill or moulding machine. The wire 
for effecting the desired severance is mounted upon a bar moving in slots, 
and carried by rods which receive intermittent reciprocating motion through 
the medium of “star wheels” acting upon rods and levers, whereby the 
cutting wire is carried alternately, and at intervals downward and upward 


The timber grains so obtained will become the powder grains. The first 
object of the chemical labour is to obtain the grains as porous as possible, 
and to clear them from all external mechanical substances. This is eff 

by treating the grains with alkalies in a state of boiling heat. The next 
purpose of the chemical labour is to change the incombustible timber 
grains into flammable, not explosive, grains. This is obtained by the 
application of chloride, and then of nitrous acid. The third step is to 
change the flammable, not explosive, grains into explosive grains ; this is 
effected by nitrate of potash, and in some instances by kali-ferro-hydro- 
cyanicum. A ding to the diff lities of the powder whether 
required for mining or hooting, or use, the quantities in 
these mixt will be modified or altered. In case the powder is to have 











through the stream of material. The bar which carries the wire is d 

in slots formed in levers, which are caused to turn upon centres by means 

of a crank or similar mechanism, so that at each cut the acting angle of the 

wire is altered, so as to cause it to cut the moving material at right angles 

both for its downward and upward action. 

2335. P. EFFERTZ, Manchester, “* Apparatus for making bricks, tiles, pipes, 
&c."— Dated 22nd September, 1363. 

This invention relates to hinery or app for cutting bricks, tiles, 
pipes, and similar articles. The roller table for holding and conveying the 
material to be cut, and the frame containing the cutting wires, are made in 
any desired manner, but the invertor employs the following improved 
arrangement for giving motion to the cutting frames and wires, and stop- 
ping the machine at the required intervals of time, according to the length 
the articles are to be cut. On a shaft working in suitable bearings there is 
at one end a loose pulley, to which pulley is fixed a clutch box, and another 
clutch box sliding on the shaft ; at the other end is a bevel wheel, gearing 
into a bevel wheel on the second shaft, which shaft carries on one end a 
plate or disc, having in it an eccentric groove, and on the other end knobs 
or projections. On another shaft there is a double lever, having a short and 
long arm; the end of the short arm carries a bowl fitting the eccentric 
groove, and the end of the long arm is jointed to the cutting frame, to 
which are jointed three outer arms, or any number, as wanted, similar to 
the long arm, for the purpose of supporting the cutting frame. When a 
revolving motion is given to the eccentric groove the long arm of the double 
lever moves to and fro, and gives a corresponding motion to the cutting 
table and wires corresponding with the length of the articles that are to be 
cut. The before-named knobs or projections come, as the shaft revolves, 
in contact with a stud jointed toa sliding bar, which carries a fork gearing 
into the sliding clutch box of the first-named shaft, and brings the clutchbox 
out of gear; the pulley, with the clutch box fixed to it, then revolves loose 
round the shaft, and thus the motion of the machinery is stopped. At one 
side of the roller table is a lever, connected by a stud to the sliding bar, so 
that an operative, by working a lever, can bring forward the bar and clutch 
box, and again give motion to the cutting frame.—Not proceeded with. 

2337. J. and J. Bonn, Longridge, near Preston, “ Brick and tile making 
machinery.” — Dated 22nd September, 1863. 

The patentees propose, First, in carrying out this invention to use a pug 
mill placed horizontally or vertically, or at any convenient angle, with its 
sbaft continued through the open end of the pug mill cylinder, and having 
one or more knives or wires, or series of cutters revolving on the outer end 
of the pug mill, fur the purpose of cutting off flakes or flat pieces of clay, 
or other plastic material. The pug mill is so arranged that the flakes or 
pieces of clay or other plastic material shall be delivered on to a pair or 
more of rollers placed beneath the openend of the cylinder, They propose, 
Secondly, to use either plain or fluted rollers, working transversely or 
longitudinally, or placed at any convenient angle to the pug mill cylinder. 
They combine with these rollers a pair or more of worms or screws, placed 
horizontally or vertically, or at any convenient angle to the rollers of the 
pug mill, receiving the clay or other plastic material direct from the rollers, 
and thence working in a straight line with the axles of the roliers, or at 
any other convenient angle, for the purpose of conveying the same along 
the said worms or screws to one end of a box or casing, and forcing the 
clay or other plastic material through suitable dies or apertures of the form 
of the bricks, tiles, or other articles to be made, They give preference to 
use for convenience the pug mill working horizontally, eutting and 
delivering clay on to the pair or more of roliers or cylinders placed with 
their axes horizontal, and working at right angles or transversely under- 
neath the knives or wires or series of cutters, and placed so as to receive 
the clay from the end of the pug mill and deliver the same direct on the 
working worms or screws placed under the rollers in a parallel direction 
thereto, 

2402. T. BeLt, Wisham, Lanark, N.B., “ Manufacturing bricks and tiles.’ 
Dated ist October, 1803. 

This invention consists in making bricks and tiles of the by-products or 
residue remainivg in the retorts used in distilling products from bituminous 
shales or schists, or other like minerals containing aluminous matters, In 
carrying outthe invention the materiai may be moulded as it comes from 
the retorts, into bricks or tiles of any suitable form, or, if necessary, its 
plasticity may be increased by the admixture of water, The quality of the 
material may also be modified by the admixture of suitable clays or earths, 
The moulded bricks or tiles having been dried are, if necessary, burnt in 
the manner of burning common bricks.—Not proceeded with. 





Cuiass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 


2313. J. P. B. L& PaTUREL, Guernsey, ‘* Breech-loading fire-arms."—Dated 
19th September, 1863. 

This inventiou consists in making the breech a fixed piece on the stock, 
of sufficient length to receive the whole of the charge within a chamber 
therein. This breech piece is reduced and shouldered down at the nose or 
fore end, so as to tit into a recess furmed in the rear end of the barrel for 
its reception, being more or less tapered, tu ensure easy entrance and accu- 
racy of fit. The shoulders abut against each other, and altogether make a 
tight joint. Tne inventor makes the barrel to slide forward a sufficient 
distance before the breech, and afford room for the insertion of the charge. 
He slides the barrel forward by means of a lever, disposed under the stock, 
which lever also forms the trigger guard ; it is connected with the barrel 
by suitable jointed rods, which, when it is back in the closed position, fall 
in and assume a straight line, and abut against each other, to form a rigid 
Tesistance to keep the barrel up to the closed position. A spring catch is 
applied to tue end of the lever, to secure it in the said closed position, 
which spring is r leased at the moment that it is desired to open the breech. 
The fire-arm is furnished with a lock and hammer, and is discharged 
much in the usual manner, preferring to conduct the passage from 
the nipple to the ccntre of the charge chamber.— Not proceeded with, 


2316. H. Bateman, Castlenau, Barnes, ** Construction of rotary engines,”"— 
Dated i9th September, 1863. 

This invention relates to a novel arrangement of rotary engine in which 
steam may be made to work expansively. The engine stiaft, which carries 
the rotating piston, is mounted cuncentrically im the cylinder, and it is 
made hollow, having two longitudinal passages, the ove for admitting and 
the other for exhausting the steam. The piston, which projects radially 
from the shaft, sweeps round the cylinder, and in its course forces back, 
into suitable recesses, a pair of hinged stops, which serve alternately to 
separate the supply from the exhaust steam m the cylinder, The engine 
shaft rotates in two steam boxes, which respectively connect with the steam 
boiler and the condenser, or it may be with the atmosphere, and the supply 
and exhaust pas-ages within the sbaft communicate with these boxes 
respectively, so as to provide for the proper supply of steam to the engine, 
and for the proper exhaust. The supply face of the piston is grooved from 
end to end, to form an inlet channei fur the steam, aud, for which purpose, 
it communicates with the inlet passage of the shaft, and the exhaust fac 
of the piston is also grooved, tu form, with a lateral opening in the shaft, a 
suitable exhaust outlet. The hinged stops have a tendency to press 
inwards, which is produced by springs or otuerwise, and thus they will not 
ouly bear against the shaft, when that is presented to them, but also against 
the faces of the piston, thereby dividing the supply and exhaust steam in 
the cylinder, the continued rotation of the piston throwing the supply 
steam alternately on to the opposite sides of the stops. The piston is fitted 
with elastic packing, to ensure its fitting tightly against the periphery and 
ends of the cylinder, and suitable provision is also made for the lateral 
expansion of the hinged stops. The hinge preferred for the stops isa barrel 
hinge, working in an adjustable bearing. To facilitate the passing of the 
stops by the rotating piston, a curved projecting piece is fitted to the piston, 
to stide over the face of the stops, and press them back into their recesses. 
—Not proceeded with. 

2346. W. T. Exey. Gray’s-inn-road, London, “ Construction of ball cartridges.” 
—Dated 28rd September, 1863. 

This vention consists in the means of attaching the case for containing 
the powder or explosive material to the ball. For this purpose the back 
end of the ball to be attached to a cartridge case is, by preference, formed 
with a recess or hollow, and with a circular groove near the periphery, into 
which one end of the tube, made of paper or other material, to form the 
case of the cartridge is inserted. The two sides of the groove are then 
closed together by forcing the ball and case containing a mandril through a 
Suitable aie ; or the parts may be closed or compressed together by other 
mechanical means, so as to attach the end of the cartridge case securely to 
the back end of the ball. 

2353. E. Dronke, Liverpool, “‘ Manufacturing gunpowder.”"—A communica- 
tion. — Dated 24th September, 1863. 

_The preparations fur manufacturing gunpowder consist of three different 
kinds of labour, First, the technical labour ; Secondly, the chemical 
labour ; Thirdly, the physical labour. In carrying out the invention the 
juveutor takes the natural grown up trunks of trees, clears them from the 
roots and the bark, and cuts these trunks into thin plates of the diameter 
of the trunks themselves. These timber plates are cut by machinery into 
little grains of equal length and breadth with the thickness of the plates. 





amore gradually acting, not very explosive force, the first combustible 
material (namely, the mable but not explosive grains) will be ground 
into dust. This dust is then treated by the same process of the above 
tioned mi to produce the explosi wer. From the matter so 
obtained a kind of cake of relative strength is produced by means of 
pressure, and these cakes are the material from which, by the necessary 
machinery, the powder grains will be obtained.—Not proceeded with. 


2359. A. V. Newton, Chancery-lane, London, “‘ Manufacture of gunpowder 
and powder for blasting purposes,”"—A tion.—Dated 24th 
September, 1863. é 

This invention relates, chiefly, to the utilisation of certain substances 
known to chemists as organic nitrates, or liquid nitrates, which are capable 
of being easily decomposed into gases by combining the same with ordinary 
gunpowder, or log substances, to produce an improved powder, 

itable either for ition or blasting purposes. By this mixture the 
exploding force of every fulminating subst may pered or regu- 
lated, or, if it be a liquid, the heat generated by ignition may be trans- 
mitted through the mass at the degree necessary to cause explosion, 

There are many fulminating substances which may be used for this p 7 

such as nitro-glycerine, and the nitrates of ethyle and methyle. By 

preference nitro-glycerine is used. 

2880. J. T. Hantow, Upper Saltley, and E. Haruow, Balsall Heath, Worces- 
tershire, ** Breech-loading fire-arms.”—Dated 28th September, 1863. 

This invention relates, chiefly, to breech-loading fire-arms in which the 
barrels turn in a vertical plane upon a joint upon the body, the breech ends 
of the said barrels being raised from the face of the break-off for loading, 
and depressed and held firmly against the face of the break-off during 
discharge ; and the invention consists, First, in improvements} in the 
means of locking down the barrels during discharge. Secondly, in improve- 
ments in fitting the lump on the underside of the barrels, and that part of 
the body into which the lump enters, so as to transfer the strain which 
occurs on discharge from the joint of the barrels to the said fitted parts. 
Thirdly, in improvements in regulating the distance to which the breech 
ends of the barrels may rise when the said breech ends are opened for 
charging. Fourthly, in improvements in extracting the cases of the dis- 
charged cartridges from the breech ends of the barrels. 

2399. B. Browne, King William-street, London, “ Sight-piece for rijles."—A 
communication.—Dated 30th September, 1863. 

In carrying out this i tion the p hinges a rectangular-shaped 
skeleton frame-piece to a curved piece of metal fixed to the barrel of the 
rifle. Within the said frame-piece, and fitting loosely therein, he connects, 
by screws or pivots, at its upper end, a hollow, flat piece of metal, with a 
long slit therein. Within this hollow piece, and occupying the space at 
each end of the slit formed therein, he connects, by their upper ends, two 
pendulous pieces of flat metal, or there may be one flat piece, with a slit 
therein of corresponding size to the slit in the piece in which it is placed. 
The effect of a sight-piece thus constructed, when in use, is as follows :— 
In sighting an object, the marksman has simply to adjust the position of 
his rifle until the slit therein is perfectly free and uno by the 
aforesaid pendulous piece or pieces therein sideways and also lengthwise of 
the rifle, thus determining, in a simple and unerring manner, the true posi- 
tion of the rifle barrel, and certain sighting of the object at which it is 
desired to fire. 


2410. T. Horstxy, York, “‘ Breech-loading fire-arms.”"—Dated 1st October, 
1863. 




















This invention is applicable to that class of fire-arms in which the 
breeches of the barrels (or it might be a single barrel) are opened to re- 
ceive cartridges by turning the ls on a horizontal axis, that is at right 
angles to their length, and is at a short distance from their breech end, so 
that their breech ends are raised up above the breech plate, which closes 
them when in a position for firing. The barrels, when in the position for 
firing, have also been held in that position by a bolt or catch that is pressed 
forward by a spring entering a recess in a lump below the barrels. Accord- 
ing to this invention, in order to be able to withdraw a bolt or catch that 
is so pressed forward into a recess below the barrels, the patentee gives 
motion to it from a slide that is situated above the tang that projects from 
the top of the back of the breech plate. For this purpose the slide is 
arranged to move to and fro in a direction lengthwise of the barreis, and is 
connected to the top of a lever, that is pin-jointed to, or otherwise con- 
nected with, the bolt or catch, so that, by moving back the slide, the bolt 
or catch ean be withdrawn from the recess in the under side of the barrels ; 
the bolt or catch is, by preference, made hollow, and is pressed forward 
by a spiral spring placed inside it; the bolt or catch may, however, be 
otherwise formed, and be pressed forward by a spring, in any suitable 
manner, 

2420. G. T. BousFietp, Loughborough Park, Brixton, “ Revolver fire-arms.” 
—A communication.— Dated 2nd October, 1863. 

This invention has for its object the so constructing the locks of revolver 
fire-arms that the hammer may be retained at half cock ; also that the 
hammer may be drawn back by the thumb to full cock, and the piece then 
exploded by pulling the trigger ; and, in addition, so that the hammer may 
also be drawn back, and the piece exploded merely by pulling the trigger. 
— Not proceeded with. 


— 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, gc. 


2394. W. CuarK, Chancery-lane, London, “ Musical instruments.”—A com- 
munication.—Dated 30th September, 1863. 

This invention consists in the combination of a piano and organ in one 
instrument, and also in the arrangement of the various parts of the organ, 
the bellows and mechanism connected therewith being in the lower part of 
the case, between the plane of the strings and the pauels. The invention 
further consists in placing the whole in connection with the piano, so as to 
form one and the same instrument, and using but one keyboard, as usual. 
The sounding tubes and compartmeuts are arranged with a view to obiain 
sounds of greater power and purity. 


2404. L. N. C. Grass, Rathbone-place, Oxford-street, London, “* Cooking stoves 
and cpparatus.”—Dated 1st October, 1863. 

This invention consists in constructing cooking stoves and apparatus in 
manner hereafter described, that is to say :—The patentee makes a double 
case, by preference round or oval, closed at top, except to two pipes (as 
hereafter stated), and connected at bottom by a continuation of the case, 
with a central aperture for the admission of air. This case is intended to 
hold water or other liquid to be heated ; near the bottom of the inner wall 
of the case, and over the aperture for the admission of air, he places a 
gratin for containing charcoal or other fuel ; or he fits gas burners. He 
drops into the case, but leaving space all round at top between it and the 
liquor holder, a vessel with conical sides divided into various compartments, 
suited for baking and cooking any articles of food placed therein. A pipe 
leads from the top of the liquor holder into the bottom of another case for the 
purpose of conveying steam to other vessels placed therein, the bottom or 
sides of both of which are perforated, and are intended to contain such 
articles of food as can be cooked by steam. A second pipe leads from another 
part of the top of the liquid holder into the bottom of a pan, with a cover 
which may be used for cooking eggs and other articles,—Not proceeded with 





Criass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 

2312. J. C. Poouey, Bath, “ Brewing or preparing beverages from malt and 

hops.” —Dated 19th September, 1863. 

This invention consists, to a certain extent, in distilling the malt and hops 
together, instead of simply boiling, as usual; or it may be the hops or 
malt only that is partialiy distilled ; or they may be distilled separately for 
the same brewing. For this purpose the inventor puts a suitable stil] head 
on the vessel in which the malt and hops are boiled, and carries over and 
condenses the vapours in a suitable worm tube, which he does for a longer 
or shorter time, but in any case it is only partial distillation. The product 
resulting from the distillation he mixes o with the whole brewing. It 
may not be necessary to continue the boiling longer than itis ordinarily 
conducted, but in either case all the vapours are collected, condensed, and 
mixed with the other extract of the malt and hops.— Not proceeded with. 
2315. T. Ricnarpson, J. Lunpy, and R. Irving, Newcastle-upon-Tyne, 

“ Extraction or manufacture of oils from vegetable substances.”— Dated 
19th September, 1363. 

This invention consists in extracting the oil contained in certain vegetable 
substances, such, for instance, as cotton seed, linseed, rape seed, colza seed, 
hemp seed, poppy seed, mustard seed, olives, and palm, or other oil-produc- 
ing nuts, by means of the solvent power contained in the volatile hydro- 
carbons obtained from petroleum, or other earth oils, and similar volatile 
hydro-carbons, obtained from asphaltum ol, coal oi!, or shale oil, such 





hydro-carbons, for the purposes of this invention, being required to be 

volatile under 212 deg. Fahrenheit. 

2334. G. M. ps Baysgut, Stam/ford-street, and J. E. Picouunrs, Pitt-street, 
Fitzroy-square, London, ** Compounding, by agglomeration, artijicial 

_ Juel. "—-Dated 22nd September, 1863. 

The object of this invention is to agglomerate coal, coke, charcoal, tan, 
sawdust, or other combustible materials, into convenient masses for combus- 
tion. For this purpose the patentees either take the dust of such substances, 
or reduce them to powder, washing ——" when necessary, to free them from 
incombustible matters, and add to them limeand a solution, in water, of the 
silicate of soda, potass, alumina, or any other soluble silicate, with a small 
portion of the carbonate, nitrate, or other soluble neutral salt of soda, 
potash, alumina, or other alkali. They mix all thoroughly in a pug mill, or 
other vessel suitable for mixing, and then mould it under such pressure as 
is necessary to make it take the shape of the moulds, and squeeze out the 
eng part of the moisture, so that, when taken from the moulds, it forms 

locks, which shorily dry and harden on exposure. The lime and other 
materials may be applied to the fuel in various proportions, according to the 
particular nature of the fuel itself, and the particular sizes and purposes of 
the agglomerated blocks; but they seldom find it to apply to 
every hundred parts by weight of the fuel, more than one to two of lime, 
a half to one of the silicate, and from a quarter to a half of the neutral 
alkaline salt. In mixing the substances with the fuel, they prefer to add, 
first, the lime, mingled with water to the consistency of milk, and 
thoroughly mix it with the fuel, thereby moistening it ; they then add to 
the paste so formed the other matters above mentioned, and again 
thoroughly mix and mould into blocks as soon as possible, before the 
chemical action of the substances takes effect, 


2338. R. A. BRooman, Fleet-street, London, * Compositions for preserving 
cheese.” —A communication.— Dated 22nd September, 1863. 

The objects of these compositions are to keep cheese sweet, and to pre- 
serve it from mites and maggots. Anti-putrid position —This Ls, 
first, of white salt in crystal or flakes, or purified sea salt dried and 
pounded ; second, crude or purified salt; third, white wine vin , or 
acetic acid, obtained from the fer tation of honey, or concentrated acetic 
acid, made from the distillation of a mixture of three parts of dried acetate 
of soda, and of nine and seven-tenths parts of concentrated sulphuric acid ; 
the product is crystallisable by cold, and marks eight degrees five-tenths 
Beaume ; fourth, rectified alcohol of 40 deg. ; fifth, pure white wine. Anti- 
mite and maggot composition.—Spanish pepper, 30 parts ; black and white 
pepper, 16 parts each ; cayenne pepper, 15 parts; paradise seed, 15 parts ; 
cinnamon, 15 parts; ginger, 15 parts; calamint, 15 parts ; penvyroyal, 15 
parts; and alcohol, 600 parts. All these materials are dissolved im the 
alcohol, and about 3 oz. (20 grammes) of the position are employed to 

reserve 4 cwt. (200 kilogrammes) of cheese. This composition is mixed 
with the anti-putrid composition, and the exterior surface of the cheese is 
impregnated with the mixture. 


2356. J. Wenster, Birmingham, “ Utilising the waste flax from galvanising 
works.” — Dated 24th September, 1863. 

In the manufaeture of galvanised iron, a considerable quantity of muriate 
of ia, or sa i is used as a flux to ensure a firm union 
between the iron to be coated and the molten zinc in which it is immersed, 
the sal ammoniac — 4 thrown upon the bath of molten zinc. Inashort timea 
dirty mass is produced, consisting mainly of chloride of zinc, oxide and car- 
bonate of zinc, a little metallic zinc, and occasionally a trace of muriate of 
ammonia, This mixture has hitherto been of little use, and has been sold at a 
cheap rate mainly for ion into metallic zinc, and is generally known 
either as waste or spent flux. Now the object of the present invention is 
to utilise this material, and to this end the patentee takes any given quantity 
of the spent flux, and macerates it in either hot or cold water in a suitable 
tank for a convenient period, say from five to ten hours, and when most of 
the chloride of zinc has been dissolved out, he stirs up the solution, which 
causes the lighter particles of oxide or carbonate of zinc to be held in sus- 
pension in the liquor, while the heavier particles will settle at the bottom 
of the tank, He then draws off this solution through a suitable strainer 
into a second tank standing at a lower level, and, if n , repeats the 
process of maceration in the first tank until the greater part of the chioride 
of zinc has been dissolved and run into the second tank. The fine particles 
of oxide or carbonate of zinc that escape into the second tank and are held 
in suspension in the chloride solution, he allows to settle down, and he then 
draws off the supernatant liquor containing the chloride of zinc, into a third 
tank, and washes the precipitated oxide, or carbonate, in the second tank, 
which liquid he also runs into the third tank. The liquid in the third tank 
he now treats with ammoniacal liquor, such as the refuse liquor from gas 
works, which causes a precipitate of oxide of zinc, and leaves a solution of 
muriate of ii This solution, when p d and crystallised in 
the ordinary way, may be used in the galvanising works, or disposed of 
elsewhere, The precipitate left in the first tank would find a ready market 
among the retiners or others at a higher price than the original spent flux, 
and the precipitates in the second and third tanks are, when properly dealt 
with, suitable for conversion into paint, 


2364. P. Sprnce, Manchester, ‘“‘ Production of sulpho-cyanide of ammonium 
and other sulpho-cyanides,"—Dated 25th September, 1863. 

This invention consists in the use of the jacal liquor produced in 
gasworks, for the purpose of obtaining sulpho-cyauide of ammonium, and 
other sulpho-cyanides. In carrying the invention into effect the inventor 
proposes to drive off the volatile salts of ammonia, and then to crystallive 
the chloride of ammonium. The mother liquor is then diluted, the extra- 
neous matters being, by these means, precipitated, and the clear solution 
taken for use, To this is added a mixed solution of sulphates of copper and 
iron, by which sulpho-cyanide of copper is produced, which, being treated 
with a solution of sulphide of i the copper is precipitated, and 
sulpho-cyanide of ammonium formed, which may be crystallised by steam 
heat. In producing other sulpho-cyanides it is only necessary to use another 
salt in place of the sulphide of ammonium, as, for instance, sulphide of 
soda or potash.—Not proceeded with. 


2409. P. Lesuis, Bastbourne, ‘* Preserving the bottoms of ships or vessels, and 
other surfaces, from the prejudicial effects of marine animals and vege- 
tables."— Dated 1st October, 1863. 

This invention consists, First, in applying to, or paying over, the bottoms 
of ships or vessels, and other surfaces, a suitable adhesive material or com- 
pound, and then applying thereto poisonous matters, so as to cause them 
to adhere by reason of the previously applied adhesive matter or compound 
to the bottoms of the ships or vessels, or other surfaces. It should be 
stated that it has before been proposed to employ poisonous matters in 

bination with adhesive materials mixed together, and then payed over, 
or applied to, the bottoms of ships or vessels, and other surfaces, but the 
present patentee has ascertained that the mixing of the poisonous ingre- 
dients with the adhesive matters does not produce so beneficial a result as 
when the adhesive matter or compound first applied, The adhesive 
matters, which may be employed in carrying out this invention, are pitch, 
tar, resinous and other gums, and other adhesive materials. © puisonous 
materials which may be used and applied after the adhesive matter or com- 
und has been payed over the surfaces, are the salts and oxides of arsenic, 
aryta, mercury, copper, or other metals, or other poisonous substances 
may be used, to none of which materials or ingredients does he make any 
claim, they having, as before stated, been proposed to be used for this 
purpose. 

2416. J. G. Tonaue, Southampton~-buildings, Holborn, “ Compound reactive 
agent and universal mordant to be employed in the processes of dyeing 
and printing.”"—A commuaication.—Dated 2nd October, 1863. 

This improved pound prep is suitable for being combined with 
the various colouring matters employed for dyeing and printing fibrous 
materials, fabrics, and tissues of every description, composed of silk, wool, 
cotton, flax, or other animal or vegetabie fibres, either alone or in combina- 
tion, and of every shade or colour required, and is used as a substitute for 
the various mordants hitherto employed in the Pa of dyeing and 
printing fibrous materials, fabrics, and tissues of different shades and 
colours. This invention also consists in employing the reactive agent, 
combined with other materials, for treating the dyed or printed fibrous 
substances, in order to heighten the colours, or impart lustre, permanence, 
and superior quality thereto. The imp d p d tive agent and 
universal mordant is composed of the following ing or their chemical 
equivalents :—Silicate of lime, oxide of iron, sulphate of alumina, urine, 
potash, saltpetre, aud water, in suitable proportions, the sulphate of 
alumina being added to the other ingredients after they have been builed 
together in water for about an hour, care being taken to stir the mixture, 
which is then removed from the fire. In about twenty-four hours the clear 
liquid compound is run off, and is ready for use, and may generally be em- 
ployed in a cold state, although this may, under some circumstances, 
varied. The proportion of the compound reactive agent used varies from 
10 to 50 per cent., or even more, according to the gradation of shade 
equired to be produced.—Not proceeded with. 

2418. J. J. Luxpy, Leith,and R. Irving, Musselburgh, “ Manufacture of 
paper.”— Dated 2nd October, 1863. 

This invention relates to the application and use, in the manufacture of 
paper, of certain natural prod or chemical pounds, for the purpose 
of imparting to the manufactured product a hard, smooth, and firm surface. 
One modification or system of carrying out this invention consists in the 
application and use of the silicates of maguesia, in the manufacture of 
paper, commercially known under the names of talc and steatites, or soap 
stones. These materials, after being finally powdered or levigated with 
water, are used in the manufacture of paper, in suitable proportions for 

roducing the required smoothness of surface. A similar result may also 
obtained by the application and use of the silicates of lime, or by the 
combination of two or more substances which will produce the silicates and 
serve to retain them in the paper when mixed with the pulp duriog the 
process of manufacture.~— Not proceeded with. 
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Crass 9.—ELECTRICITY.—NoneE. 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 

2306. L. J. Cuezanp and U J. ( neisren, * Printing postage stamps, bankers’ 
bills d&c."—Dated 19th September, 1863. 

For the purposes of this invention, machinery such as is now used for 
printing calicos and paper hangines nay be employed, but itis preferred to 
employ machinery having printing surfaces of the foilowi: g de-cription, 
en’ arrunged in such a manner as to produe at will an impression from 
cy! der or segment of a cylinder 0; erating by rotary motion :— For print- 
ing 1 ostege s amps or bankers’ bills, or other document requiring perfect y 
similar repetitions of the engraving, the subject or device 1s engraved upon 
a segmented plate or small cylinder of s ft stee!, which is afterwards 
hardened ; a copy of this engraving is taken in relief upon another similar 
cylinder by means of a p'ess, and this cyiinder is then hardened and may be 
used t: obtain any desired number of copies in steel identical with the 
original engraving. 

2317. T. E. Vickers, Sheffield, ‘* Manufacture of cast steel tyres."—A commnu- 
nication.—Duted 19th September, 1863. 

The object of thi: invention is to effect a material economy in the manu- 
facture of cast steel tyres by the introduction of a novel mode of casting 
such articles. Hitherto steel tyres when cast have been moulded and cast 
sing'y, thus involving considerable manual lobour in the prepuration of the 
moulds when a large number of tyres wre required to be cast. In plae of 
employing this mode of moulding and casting tbe ty:es, the inventor j re- 
pares a pattern. which may be described as a cylinder, composed of a series 
of patterns of tyres (he pr: fers six placed side by side, or piled on- upon 
the other, and secured firmly together. With the use of this compound 
patiern be forms a compound mould im loam in the usual, or any improved 
manner of moulving, and he obtains by the operation of casting a counter- 
part thereof in cast steel. 

2319 E. F. Batter, Paris, “ Crinolines.” - Dated 2) st September, 1863. 

By means of these improvements the skirt or crivolive may be @ tered in 
afew minutes without uvstitching or cutting to any shape fashion may re- 
quire; the wearer may also raise it on the sid+s, or on any point desired. 
‘lo alter the shape cr sides, crossings and slidings are made at the back, on 
the sides, and in the front, while for raising the skirt at the bottom a double 
row of eyelet holes are made from the top to the bottom on each side, or 
elsewhere if desired, and have a piece of tape passed throv.gh them, the two 
ends of which are fastened at the bottom of the skirt. Instead of the cross- 
ings and slidings above mentioned, rolling folds can be used for the purpose 
of altering the size or shape.— Not proceeded with. 

2321. W. B. Rowins, Harbone, Stagordshire, * Portable sire and garden- 
engines "—Dated 21st Septemler, 1503. 

The patentee claims combining a portable flexible bag or reservoir for con- 
taining the water with a pump for delivering and directing the water, sub- 
stantially as described. 

2822. A. A. Downes, Stonnall, Staffordshire, ** Artijicial teeth."—Dated 21st 
Seplember, 1863. 

This invention refers to mineral teeth, in which a groove or channel is 
formed to receive metal, in order to the teeth being secured to a plate or 
other medium for being placed in the mouth of tbe wearer. The invention 
consists in inserting pins, studs, or bars of metal transversely to the teeth 
in every separate tooth, or at right angles to the groove, and in embedding 
or inserting the ends of such pius under the sides of the grooves. 

2228. E Atcan, King street, London, ** Shears for cutting metal threads, 
wires, and rods.” ~ A communication.— uted 2st September, 1863. 

This invention cannot be descri.ed without reference to the drawings. 
2325. F. A. Cuatéy, Paris, ‘ Burners for burning all mineral oils.”—Partly 

a communication.— Da‘ed 21st September, 1863. 

According to this invention the axis of the motive power is movable in a 
groove, and is pressed against the wick by a spring, so that, whatever may 
be the difference of thickness of the wicks, they will be suitably and regu- 
larly raised up and down by the pinion or pinions. This improved spring 
wick-holder may be very usefully applied to all lamps, and, principal-y, to 
those for burning petroleum oils and carburets of bydrogen. But this 
elastic pressure exerted through springs ou the wick, which may be regu- 
lated by the greater or less deflection of the spring, is likewise inte: ded to 
regulate the ascent of the liquid to that part of the wick which is in com- 
bustion the wick being thereby deprived of an excess of liquid, which 
would increase the centre of ignition by obliging the said liquid to remuin 
in the receiver, and closing, as it were, the capillary openings in the wick, 
whereby an issue is afforded to the upper part. 

2326. R, Wats, Basingst: ke, Hunts, “* Apporatus for loading and unload- 
ing vessels, and raising, lowering, and otherwise conveying sacks, casks, 
agricultural produce, ond other objects Jrcm one locality to another.”— 
Dated 2ist September, 1863. 

This invention relates to a previous patent, dated 4th December, 1862, 
No, $258, and consists m effecting the raising and lowering of the objects 
to or from the stretched ropes, either Girectly or indirectly, by means of 
the hauling or traction ropes (deseribed in the specification of the above- 
mentioned patent) that draw the carriages to and fro upon the stretched 
ropes. In one modification of this invention the pulley, which is fixed at 
the top of the post or framework, carrying the stretched ropes at the locality 
where the ohjects require to be raised and lowered, and round which pulley 
the traction rope passes, thus imparting rotary motion to the same, is 
caused to impart rotary metion to a drum or drums, also carried by the 
before-mertioned post or framework, which drum or drums, having a rope 
or ropes attached to it or them, effects or effect the raising or lowering of the 
objects by coiling up or letting out such rope or ropes, to the end of which 
tie ol jects are attached, 

2027. R. Ripiey, Leeds, ani J. G. Jones, Pentonville, “ Apparatus for 
giving @ recaprecating motion to picks and cutting tools used in gelling 
coal, &e.""— tated that S ptember, 1803. 

For the purposes of this invention electro-magnetic apparatus is to be 
employed, arranged or combined in the following manner :—When using 
lever picks, in combination with a suitable carriage, electro-ma, netic 
apperatus is applied to such carriage, and is connected and gives direct 
aeiion to such picks. For these purposes, any desired number of hollow 
electro-magnetic coils are fixed to a suitable bed-plate or frame in a curved 
line struck from the centre of a central axis. Ou this central axis arms 
are keyed, and each arm carries, at its outer end, a bent o curved bar, 
concentric with the central axis. This bar passes through one or more of 
the fixed electro-magnetic coils. The bent bar is composed partly of soit 
iron, and parily of non-co.ducting material, so that, when connection is 
made with a battery, and an electric circuit i, set up in a coil, one of the 
suft iron parts of tue bent bar will be attracted by the coil, so as to cause 
the non conducting portion of the curved bar to pass out of the coil, while 
the soft trou part, previously near the coil, will be attracted to, and pass 
partly into, the coil; then, on breaking contact, in respect to the coil 
which has just acted, and making contact with the next coil, a similar effect 
wil be produced op another soft tron part of the curved bar ; then the 
cootral axis will by caused to make a retrograde movement by another arm 
and curved bar being similarly acted on, in an opposite direction, by other 
clee ro magnetic coil-, and in this mauner may a r ciprecating motion be 
communicated to a central axis, and from such central axis, by means of a 
crank and connecting rod, to the lever pick, aud any desired number of 
arms, curved bars, and electro-magnetic coils may be ured, according to 
the power ecquired, When o' her than lever picks or cutting tools are used 
ou a carriage, then, in place of curved bar-, mounted on arms jixed to an 
axis, straight bars and electro-mag etic coils are used, composed elternately 
of soft von and # von-conducting maternal, ad the picks or cut ung tools 
are either applied directly to the bars, or they are otherwise »cted on 
thereby. It will be evident that, in place of the coils being fied, they may 
be movable, while the compound bars may be fixed. 

2530, W. Hurtcuinson, Paris, ** Machinery for manufacturing mould-d 
oar of imdia rubber,"—A communicution.— Dated 2st September, 

S63. 

This invention cannot be described without reference to the drawings. 

oe o MaitLannd, Alloa, ‘* Mashing apparatus.”—Dated 22nd September, 
S6! 














$63. 
This invention cannot be described without reference to the drawings, 


2340. W. CLENINSON, Ashton-under-Lyne, ‘* Construction of pipe wrenches.”"— 
Dated 23rd September, 1863. 





This invention consists in making the upper jaw of the pipe wrenches in 


one piece, or fixed to the handle, which is screwed and furnished with a 
nut 'o regulate the distance between the upper and lower jaws. The nut 
is made with an annular recess into which a projection from the boss of 
the lower jaw enters, so that, as the nut is screwed up or down, the lower 


jaw is taken with it. The lower jaw js also made with a sliding weuge, | 


which binds against the pipe on turning the wrench round for screwing up. 

but which releases the pipe when the wrench is turned back.— Not pro- 

ceeded with. 

2342. P. A. ([L. De FONTAINEMOREAU, Paris, “Centrifugal machines for 
treating saccharine substances."—A communication. —Dated 23rd Sep- 
tember, 1963. 

This invention consists in improvements in centrifugal machines for pre- 
paring and extracting the juices from seccharine matters, and in centrifugal 
mi. chives for purifying sugar. In the purifying wachine or apparatus, 
with which is combined a steam engine, the self-dischargivg drums are 
turned over by means of movable bearings, one of which turns upon an 
axis keeping it in its place, end the o'her is so arranged as to be able to be 
withdrawn or disengaged from its shaft to set it free, +o that it can turn on 
its axis and thus ovcrturn thedrum to discharge it, ‘lo receive the liquid the 
dri ms are provided with a ca ing wh ch rece Vesand thr weit wtoan external 
channel, and for Uhis purpose the ordinary recipient, which also serves as the 


| above the surface of the plate to encircle the fire. 


framework, is replaced by framing, with which is combined a steam cylinder, 
and steam is introduced between the casings of the drum, which latter is 
balanced with a spring and counter weight for facilitating the discharge, 
and a proper opening is provided for charging the same. In the preparing 
or extracting apparatus, which is composed of two parts or machines, the 
matters to be treated are in the first continuously introduced by means of a 
tube, into a centrifugal drum, which is composed of three casings, the 
saccharine matters pass from the tube between the first and second casings 
till they reach the bottom, where the drum is provided with spikes, by which 
the matters coming out of it are beaten for their final extraction. The 
juice extracted in its passage is yuided by the third or outer casing into a 
circular channel placed round the recipient, and to facilitate the operation 
water is pressed into the matters, before they escape from the drum, from 
a circular cha: nel properly placed inside the fist casing, which 1s perforated 
for that purpose. ‘Ihe speed of the apparatus, that is to ray of the operation, 
is regulated by means of a spiral screw placed in the space between the first 
and second casings. In the second part or machine the centrifugal force is 
assisted by other pressure ; and for this purpose a piston is pressed ov the 
matters under operation, either by hydraulic pressure by means of a pump, 
or by a screw; the sacchsrine matters are conducted from the first to the 
second machine by mesns of atube. The discharge is effected by hooking 
the perforated casing containing the pressed matter on to a crane and 
drawing it out of its place, 

2343. W. and J. GatLoway, Manchester, “ Lubricating journals of revolving 
shafts and azles.”— Dated 23rd Septem’ er, 1303. 

The patentee claims, First, supplying lubricating fluid to the bearings of 
revolving shafting from one or more main cisterns, tanks, or reservoirs, 
whence the lubricating fluid i- conducted through pipes following the lines 
of shafting, and through branches from the same, with or without stop cocks 
on to each separate bearing, such bearings being further provided with 
receptacles and pipes connecting the same for conducting away the lubricat- 
ing fluid to a lower ci-tern, whence it is again raised into the upper ci-tern 
for maintaining a continuous supply while the shafting is in motion. 
Secondly, in combination with the arrangement of one or more main reser- 
voirs and pipes from the same for conduct-ng the lubricating fluid to the 
bearings of shafting, the employment of apparatus, such as revolving scoops 
or cises, with cavities or centrifugal pumps situated in or communicating 
with the main reservoir or reservoirs, and :eceiving motion from the revolv- 
ing shafting in such manner as to convey the lubricating fluid to the bear- 
ings of the shafting only when the latter is in motion. Thirdly, the con- 
struction and employment of apparatus for lubricating the bearings of shaft- 
ing or axles in which a rovolving disc, situated in a reservoir con aining 
lubricating fluid, is made to convey the lubricating fiuid on to the 
top of the bearing in cavities formed in the circumferevce of the disc, such 
cavities having side oritices that are kept closed until the cavities arrive at 
or near the top of the bearing substantially as described. Fourthly, the 
construction and employment of apparatus for lubricating the bearings of 
shafting er axles, in which projections formed on a revolving disc are made 
to raise the lubricating fluid in spaces formed between such projections, 
and the surface of a fixed disc, the lubricating fluid being made to pass into 
a cavity in the top of the fixed disc, whence it flows on to the bearing sub- 
stantially as described. 

2344. E. T. Hucues, Chancery-lane, London, ‘Gas condensers.” —A commu- 
nication.— Dated 23rd September, 1863, 

This invention consists in a novel construction and arrangement of parts 
with the view of obtaining a rapid and effective condensation of gas for 
lighting and other purposes, The condenser is composed in the abstract of 
two parts, the one consisting of a series of tubes, and the other of a jacket 
or cylinder enveloping the same. These two parts are united by head 
plates, so that they can be traversed by two separate currents of gas or air, 
having no immediate connection with each other, one of the said currents 
being made to pass through the tubes, while the other circulates in the 
space existing between the exterior of the tubes and the inside of the 
jacket. For the purpose of this invention one or other of these two 
passages can be used either for the gas or the air, and the gas being intro- 
duced at an opening Into one extremity of the jacket, flows out at the 
opposite extremity, while the air, entering freely through the base of the 
apparatus into the tubes which are not occupied by the gas, becomes 
gradually charged with the caloric abandoned by the gas, and, consequently, 
rises in a constant and rapid current, which can be increased, if necessary, 
by the addition of a chimney.—Not proceeded with. 

2347. A, CoLLinariner, Cheapside, London, ‘* Manufacture of casks and 
other receptacles for containing oil, petroleum, &c.""—Dated rsrd Sep- 
tember, 1863. 

This invention consists in the application of layers, strips, veneers, or 
sheets of gutta-percha to form the internal surface or lining of casks, or of 
separate staves of casks, or of other receptacles for containing liquids, such 
as oil, petroleum, wine, beer, and alcoholic ani volatile liquids. 


2348. J. Puitiips, Tollington-road, Holloway, ‘ Construction of levels.”— 
Dated 23rd September, 1863. 

Levels constructed according to this invention consist essentially of two 
or more vertical tubes, chambers, or passages rising from a channel of 
communication between them, such tubes, chambers, or passages contain- 
ing a fluid (by preference, mercury), which rises partly up the vertical 
tubes or passages, so as 'o indicate a uniform or corresponding level in 
each,— Not proceeded with. e 
2350. A. E. RaGon, Caroline-street, Bedford-square, London, “ Apparatus 

Sor stirring or mixing various ingredients or materials to a pus y con- 
sisfence.”—A communication.— Dated 24th September, 1863. 

This apparatus consists of an open vessel mounted upou axes situate at 
its ends, and working in suitable standards or supports, the bottom of the 
aforesaid open vessel being formed curved, and the sides and ends flat, or 
upright ; a portion of the bottom is also punctured or perforated from end 
to end, with lines of fine holes for the admission of compressedair from a 
vessel or reservoir connected with a chamber fixed to the outside of the 
aforesaid open vessel. An important feature in this invention co. sists of 
an instrument of the following construction for stirring or mixing ingre- 
dients together :—In mixing flour into dough or paste for the manufacture 
of bread and pastry, for example, instead of using ordinary knives or 
blades mounted on a revolving shaft, the patentee forms a skeleton knife of 
an oval or elliptical form, with bars across the same. The knife should be 
of such length as to reach from the bottom of the aforesaid open vessel at 
one end thereof to the top of the other end of the seid vessel, in which 
oblique position it ix supported and caused to rotate by pieces of metal or 
cranks being fixed thereto, and to the short axes aforesaid, so that, as this 
oval knife revolves, every part of its edge touches eve y portion of the 
curved sides of the aforesaid open vessel from end to end in a backward 
and forward direction, thereby coustantly disturbing and thoroughly 
mixing the materials or ingre. ients that are placed therein in a simple and 
effi rent manner. In preparing dough for the manufacture of bread it is 
proposed tu admit air into the aforesaid vessel during the rotation of tie 
elliptical stirring instrument. When the operation is finished the dough 
or other ingredients or materials may be removed by turuing the afuresaid 
vessel upon its axis upside down, 

2352. T. MARSHALL, Gute-street, Linco’n’s-inn-flelds, and W. Marsuatt, 
Regent-street, London, ** Metallic instrumews to be used as substitutes 
Jor bristies ta sewing, stitching. closing, and otherwise joining boots, shucs, 

ac."— Dated 24th September, 1863. 

This inven: ion consists in manufacturing metallic instruments, each con- 
sisting of an unsplit end, aud a split or separated end forming tails, of a 
character suited to be twisted with, and amongst, the fibres of which wax 
ends are composed. 

2354. W. G. Heissy, Liverpeol, * Mounting or setting transparent photo- 
graphic pictures."— Dated 24th September, 1863, "i 3 

This invention consi:ts, F rst, in mounting or setting at the back or front, 
bur preterably at the back only, of photographic pictures, taken on a so- 
called transparent substance or material, vignette, coloured, or shaded, or 
other coloured, shaded or ornamented, transparent, or translucent sheets, or 
one sheet only of glass or other material, to give to the pictures a mellow 
and artistic tone. Secondly, in mounting or setting transparent photogra- 
phic pictures arrenged as above described, or transparent pictures of any 
kind, in hinged or folding cases, somewhat similar in appearance to those 
at present employed, but having oval or other shaped openings in or 
through one or both of the sides or leaves therevf, so that such pictures, 
w«heu so mounted or set, are in @ couveniently portable and ornamental 
stale. 

2055, A. Fintu, Bradford, Yorkshire, ** Furnaces for heating wheel hoops."— 
Dated 24th September, 1863 

This inven.ion consists in constructing such furnaces, of a series of per- 
forated plates, -o formed and fitted together as to torm a circular or annular 
horizontal fire-bed, which is supported upon acircular wall of brick or other 
suitable material, and which wall projects, or is raised to a suitable height, 
The central part of the 
furnace or fire-bed is a plate not perforated, but forms a conical dead plate 
with its apex unde:neath. A pipe communicating with a fan is intro- 








| duced under the fire-bed or furnace, the orifice or outlet end being placed 


concentric to the apex of the conical dead plate, which forms a detlector to a 


| blast of air which is forced through the pipe and the perforations to the 


fire. A cover of fire clay, or other suitable material, may be suspended by 
chain and pulley above the furnace, and readily let down on to the wall to 


| enclose the furnace, and thereby prevent escape of heat, and a chimney may 


be provided therein, which will produce a draught of air through the pipe 
to the said furnace, so that in some cases the use uf the fan may be disp i 


trolled that the cutting tool must first penetrate a certain determinate 

gear into the coal or material under operation before the machine can 

advance, 

2261. H. A. BonNEVILLE, Porchester-terrace, Bayswater, ‘* Joining leather.” 
—A communication. —Dated 24th September, 1863. 

This invention consists in joining leather for harness, driving bands, 
boots, and shoes, and all other uses, while hiding the joints completely or 
partially at will, by combining a gluing process with the ordinary sewing, 
or with screws or rivets.— Not proceeded with, . 
2262. C. pe Wattiy, Florenc: street, Upper-street, Islington, “ Slipper or 

= principally intend for bath rooms."—Dated 25th September, 
1863. 

This invention consists in manufacturing light, elegant slippers, specially 
adapted for bath rooms or hycropathic establishments, of thin cords or 
plaits of straw, care, rush, c:coa nut or Mexican fibre, or any other vege- 
table substance not damageable by water, joined together in the same 
manner as the Tuscan straws, or sewn or stitched togetuer, and shaped on 
a last in various e egant forms, but always without qnarter at the heels, 
These slippers, entirely new in their forms, materials, and mode of fabrica- 
tion, are remarkably well adapted to their object, being very comfortable 
to the feet, and preserving their primitive form and size even afier being 
repratedly washed and dried, owing to the str-ct exclusion of all animal 
substances in their c mstruction.—Not proceeded with. 

2307. G. Spit, T. J. Baiaes, and D. Spitr, Hickaey Wick, Middlesex, 
“ Manufacture of driving straps vr bands, d&e."— Dated .6th S-ptember, 
1863. 

In order to prevent woven bands from contracting and expanding, and 
in order to render them more durable, the patenters prepare them in the 
following manner :—ihey first saturate the band with metailic salts, or any 
other antiseptic solutions «they prefer to employ a saturated solution of 
chloride of zine), and in this svlution they suak the band; or, if the band 
be thick, it is better to employ exhau-tion and pressure in this as well as 
iu the next part of the process, in order that the solution may the more tho- 
roughly penetrate the sand, When the band is well saturated it is removed 
from the antisepti- solution and dried, and, whin dry, they place the band 
in an air-tight chamber, and, by means of an air pump, exhaust the air 
from the chamber until as perfect a v»cuum is formed as is practicable ; 
the air pum» should be capable of prod: cing a vacinm of about 26in. of 
mercury. The following compound is then allowed to flow into the vessel, 
viz., one part water, two parts gelatine, and four parts saccharine matter, 
After the chamber has been filled with the above compound, which is em- 
ployed sufficiently hot to remain perfectly fluid, they force the compound 
iuto the chamber, by means of a hydraulic pump, until a pressure of from 
two to seven atmospheres is obtained ; this pressure will be found sufticient 
for light bands, but for stout bands they employ a stil! higher pressure, 
until, for the thickest bands, a pressure of twenty atmospheres is obtained, 
and this pressure is maintained until the band is thorough!y saturated, 
The vessel is lined with steam pipe, and the composition is kept at a tem- 
perature of about 200 deg. Fah. ; the pumps are kept in motion until the 
required pressure is obtained, and the vessel is kept closed for several 
hours ; the band is then passed between a pair of rollers, so as to conso- 
lidate the fabric, and to remove the superfluous solution from its surfsce ; 
when the band is coid and dry they soak it in a decoction of any astrin. ent 
material, capable of converting gelatinous matier into leather, ihe 
tanning solution they prefer to employ conteins five parts of tannin 
extracted from oak bark to ninety-five of water, and the band is kept in 
this solution for from one te six days, according to its thickness. The 
gelatinous matter in the band is thus rendered insoluble in water, After 
this proce-s the band is well cleaned on the surface by washing it in water 
and dried. In this condition the web or band is rough oa its surface, and 
to obviate this they coat the surface of the band with any suitable com- 
pound of india-rubber or gutta-percha that can afterwards be vule:nised, 
and they then vulcanise or *‘ change” this coating by heat, or by the liquid 
process. The composition they prefer to employ conci ts of one part of 
india-rubber and one of oxide of zinc, to which they add 6 per cent, of 
sulphur and 4 per cent. of ochre, to colour it. This compound is conve- 
niently applied in a thin cvating by means of rollers, and the hand is then 
put in a close vessel, and heated by steam to about 275 deg. Fah., and it 
is kept at this heat for about four to six hours. Or, in place of vulcanising 
by heat, the band, when coated with the compound, may be dipped in 
bisulphide of carbon, containing about two and a half per cent. of chloride 
of sulphur. 

2368. W. T. Rowet, Welford-road, Leicester, 
skirts.” — Dated 26th Sepvtember, 1863. 

The object of this invention is to provide a cheap, simple, and easy means 
whereby a lady’s crinoline or hooped skirt may be contracted or cistended 
at the pleasure of the wearer, while worn in the ordinary manner under 
the dress. In carrying this invextion into practical effect the inventor uses 
a cord or cords passing through guides or orifices, formed in any convenient 
manner, on the upper or under side of any crinoline or hooped skirt of 
ordinary constraction, when, by pulling such cord or cords, the crinoline or 
hooped skirt will be disposed around the person of the wearer in a fold or 
folds, and may be secured in a contracted form by pissing such aforesaid 
cord or cords over or around a button or other convenient fastener placed 
in front of the dress. It will be obvious that the crinoline or hooped skirt 
will assume its original form when the cord is released —Not proceeded wit!, 


2371. J. Spence, Portsmouth, *‘ Plastic composition.”-—Dated 2th Septemter, 

















and hooped 


** Crinolines 





The chief object of this invention is to prepare a plastic composit'on, 
suitable for coating metallic suriaces, and protecting the same from oxida- 
tion or rust. A plastic composition, to be applicable to such uses, should 
possess the property of setting like cements, aud yet retain an amount of 
elasticity sufficient to enable it, when applied, to yield without cracking to 
the contracticn and expansion of the metal under variations of temperature, 
A composition possessing these qualities is prodused by the intimate 
combination of argillaceous «arth, water, oileake, fish oil, cowhair, and 
carbonaceous and colouring matter, with Portilanu, Roman, or other like 
quickly-setting cement. 

2372. A. GLEERUP, Copenhagen, “ Construction of gas burners.”—A commu- 
nication.— Dated 2th September, 1063. 

This invention rela es to a novel construction of gas burner, whereby il'n- 
minating gas may be more perfectly and, consequently, ec nomically con- 
sumed than by ordinary gas burners. The invenion moy be described ag 
cons'sting of two burners set one above the otner, and condined tu such 
manner that the supply of gas to the upper burver wil be reguiated by the 
lower burner. Above an ordinary burner, pierced, say, wi h diagonal holes 
of a given capavity, is p'aced a tube fi ted with a yas burner cap having, say, 
three raw cut oritives of superior capacity to the orifices of the lower or 
covered burner, and with side cuts inclining 8») as to cross the jets of flame 
when the gas is burning. The gas supply chamber thus fors ed beiween the 
two burucis ensares the regula ion of the supply to the upper burner, and 
the crossing of the jets enables the air to enter the flame so as to eusure a 
more complete combustion of the gas than has heretutore been obtuiued.— 
Not proceeded with. 

2373, S. H. Norris, Upper Bedford-place, Russell-square, London, ** Manu- 
JSacture of invia-rubber and gutta-pe:cha compounds.”—A communica- 
twn.— Dated 26th September, 1853. 

This invention consists in combining vulcapised india-rubber waste with 
gutt.-percha and tar, and such mauulaciure my be further combined with 
other ingrediewis, such as native india-rubber, sulphur, lead, magne-ia, 
chalk, also colouring and other matters, accurding to the purpuses to which 
the several mavufactures thus produced are tu be app'ied, and some of such 
compounds may be converted by heat in order to produce pet manently elastic 
articles, or arti les formed of what is known @s vulcauite, ebunite, or hard 
compounds of india rubber and gutta-percha. 

2374. W. MALAN, Walpole-slreet, Deptford, and W. Tics, Downham-road, 
Isiington, ** Apparatus for supplymg gas to railecy carriages and other 
moving structu:es.”— Dated 26th Sep'ember, 1863. 

In carrying out this inven.ion the pa cntees coustruct apparatus for sup- 
plying gas to railway carriages ’n such manver that the gas may be fo ced or 
admitted into the apparatus at hizh pressure, and so regulated as t) be con- 
sumed at the burners at a low or reduced pressure, 89 that each carriage may 
carry a comparatively large quantity of gas. For this purpos? they fix to 
the top of the carriage a pipe, or a series of pipes, which ucts a8 a holder or 
reservoir of compressed or high pressu’e gas ; and from this pipe, or series 
of pipes, the gas, having its passave controlled by a spring valve or oiher 
similar appliance, is carried through a regulator to the burners, to which it 
is delive:ed a: a reduced or low pre-sure. The pipe which conveys the gas 
from the reservoir to the barnes, opeus betore reaching the regulator into & 
chamber in which the gas expands, and wheuce it passes through the regu- 
lator to the burners. Gas is pumpei or admitted into the reservoir, or 
holder pipe, in sufficient quanuty to serve fur a desired distance, and is thus 
carried in a comparatively small space. The reserv.ir pipe is, by preference, 
led all along the edgi sof the roofot ihecarriage. The pressure being re duced 
as explained, the gas reaches the burvers in a fit condition for cumbustion. AD 
improved regulator whico the patentees sy: etimes use consists of Lwo Cconl- 
cal valves on one stem, which stem aiso carries a par.ially or wholly tiexible 
diaphragm on which a sprivg or springs press. ‘The above mode of supply- 
ing gas may be adapted fur vther moving structures beside ratiway carriaves. 
The invention next relates to an improved retort. In this ret rt at its upper 
part is a channel tubular way or passage, extending from the frout towards 
the back of the retort, neariy from end to end thereof, and sloping s\ightly 
towards the back. This way or passage forms the communicauion betwcen 














with.—Not proceeded with. 
2357. J. Sturceon, Leeds, “ Machinery for cutting and boring coal and 
rocks.”"— Dated 24ih September, 1863. 

This invention relates to certain improvements in coal and rock cutting 
machines to be worked by compressed air, or other suitable motive power, 
whereby the valve gearing will be sendered seif-adju-ting to suit d ferent 
lengths of stroke, and (he onward <r pro,resive m tion of the machiie, to 
keep the pick or cutting tool up to its work, will be so regulated or con- 





the pipe and the interior of the ret.-rt, fur which purpore it com~- 
municates at one end with the ascension pipe, and the ot er eud leads into 
the interior of the retort, so that the gas geverated in the latter is furced to 
pass into and through the said passage before escapins into tbe ascenst 2 
pipe, whereby ail the gas is brou. ht into and through ‘he hottest part of the 
retort, aud tarry or other impurilies are p.everted from falling bo (he botiom 
ot the mouthprce. The impr vements m apsoratus tur ma u a toring und 
holding ga-, when for use on ships or other vessels, have lor their otject to 
prevent Wwe lurching or uivtion of Lhe vessel from imierfering with the woik- 
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ing of the apparatus. For this purpose they form recesses or chambers in 

the under part of the hydraulic main, at, or immediately under, the parts at 

which the ends of the ascension pipes, or rather the dip pipes which form a 

continuation of, or lead from, the ascension pipes, enter the main, and the 

earry or prolong the lower ends of such pipes into these chambers or recesse 

(of which there is one fur each such pipe), 0 that each pipe dips and opens 

into such a chamber or recess instead of into the body of the main, whereby 

the ends of the pipes are kept submerged, and the tarry or other liquids 
retained in the recesses, even when the vessel rolls. In respect of gag 
holders they steady the cylinder in its descent by affixing thereto catches of 
teeth gu'ded by rollers, and working into racks furmed on the pillars or 
sta: dards of the frame of the holder. When the cylincer is to rise th 
eatches are disengaged from the racks; and this may be done by a han 
lever workivug crank arms connected with the catches. 

2378. P. Bourcuant, Paris, “ Wax light or candle stand."—Dated 28th 
September, 1863. 

This invention cannot be described without reference to the drawings. 
2381. W. E. Gener, Wellington-street, Strand, London, “ Apparatus for 

heating by means of iliuminating gas."—A communication.—Dated 28th 
September, 1863. 

The object of this invention is to provide a means of using at pleasure any 
gas lizht as a hea ing apparatus where, from want of space, or any othr 
reason, an ordinary gas stove cannot be used. For this purpose a chimne 
of op-que glass, meia!, porcela'n, fire clay, or other suitabie material, is use 
to conduct, and at the same time intercep', the li ht. This chimney lodges 
in the usual metal rim of the burner, like the ordinary glass chimney, but in 
lieu of the ordinary shade bell, one made of fire clay, metal, or other analo- 
gous material, without opening at the top, is used, its mission being to con- 
cen trate and spread the heat. The dimension of this shade, bell, or cowl, 
will be reguiated according to the localicy in whch the apparatus is used. 
The ordinary smoke plate or bell is not dispensed with, but is suspended 
within the fire-clay shade over thechimney. Tuis arrangement may be applied 
to every desc:iption of gas light, as the shade or cowl and the opaque 
chimney may be made of any form.— Not proceeded with. 

2382. J. H. Jounson, Lincoln’s-inn-fields, London, ** Manufacture of boot 
and shoe toe pieces or tips.”—A communication.—Dated 28th September, 
1863. 

This invention relates to the maunfacture of that class of metal tips which 
are intended to cover the toe part of the upper leather of boots and shocs, 
and consists in swaging or raising and shaping such toe pieces or tips by 4 
peculiarly disposed die and matrice. According to this invention it is pro- 
posed to canse the die to strike the sheet of metal or blank (previously cut to 
the required shapr) at an angle of about 40 deg. with the plane of its surface, 
in place of at right angles thereto, as is usually the case in stamping or 
raising meta! articles. The outer surface of the matrice upon which the 
blank rests, when struck by the die is, for this purpose, inclined to au angle 
of about 40 deg. with the line of motion of the die, and by this means the 
tip can be stamped up at one operation. 

2383. J. Barney and W. H. Batwey, Salford, and W. BLAKE, Manchester, 
“ Barometers. gas regulators, and other apparatus jor regulating and 
indicating the flow and pressure of liquids and fluids.”—Dated 28th 
September, 1863. 

This inveution consists, Firstly, in constructing the tubes used in Bourdon’s 
steam pressure gauges, barometers, and other apparatus of a combination of 
steel aud brass, either in two portions, one side of the tube in brass and the 
other side in steel, or by fixing a steel band against one side of a brass tube ; 
by this means the patentees obtain a greater duration of shape in the tubes 
when subject to pressure or acted upon by heat. Instead of ordinary brass 
for these tubes they use an alloy composed of 270 parts of copper to 10 parts 
of aluminium, and 90 parts of zinc. The invention consists, Secondly, in 
the application of Bourdon’s tubes to the weight gauge described in the speci- 
fleation of Bailey, and W. H. Bailey’s invention, for which le'ters patent were 
granted 6th December, 1861 (No. 3058). The tube used in Bourdon’s gauge 
serves to work the finger on the dial, instead of the present piston with 
diaphragm. The invention eonsists, F urthly, in an improved construction 
of gas regulator. The gas passes upwards to the interior of the regulator 
through a pipe which communicates with a small chamber, and makes its exit 
through a square shaped hole at the top of the said chamber; between the 
entrance aud exit holes is placed a smali globe of some light and uncorrosive 
material, such as wood pith, or other like substance, which rises and falis 
according to the pressure of the gas. The globe is made of such a size that 
when it rests against the square hole there is still sufficient space for a small 
quantity of gas to pass. 

2384. G. Tuomas, Kilburn Park, Kilburn, “ Louvre hutters and Venetian 
blinds.”"—Dated 28th September, 1>63. 

Tuese 1 .uvre shutters or biiuds are hung by a balance weight on one side 
only of the window, having che cords from h.th sides attached to the weight. 
There is another cord which is passed through a pulley on the top of the 
weight, and up to the top of the window, and thence to any convenient place, 
by which the shutters are drawn down and regulated to any convenient 
height. The louvres or baths, »hich may be of wood or metal, are attached 
to a chain which is constructed with a joint between each alternate louvre to 
fall inwards, avd the j int has astop which prevents them doubiing outwards. 
—Not proceeded with. 

2385 F. Preston, Manchester, “ Machinery for rolling and cutting files and 
rasps."— Dated 29th September, 1563 

This inveutiou consists iu mating the dics in segments, which are held 
upen a roller by means of washers and nuts or set screws. The improve- 
ments in wachi: ery fur cutting files and rasps consist, First, in ecrtain com- 
b nations of machinery for varying the force of the b.ow in cutting taper files 
or rasps. Secondly, in the application of a spring or springs acting upon the 
ram te keep it tirm against the slides, and still allow it to yield when the 
Chisel is cutting. Thirdly, in making a hole lengthwise through the ran or 
chisel h Ider, through which passes a rod with regulating nu s ; this rod is 
set aceord:ng to the leng'h of the chisel employed ; tnis arranzement may be 
n Odified by pl»cing washers on the top side of the chisel between the screw 
and the chisel ; or wa-hers may be placed on the chisel shank betweea the 
ram aud the bo.tum part of the chisei. Fourthiy, iu applying a worm and 
wheel, or segment of a whecl, to the bed fur bringing it to the face of the 
ch’sel, or into the requires position. Lastly, in moving the bed by means of 
a worm and wheel, the worm having au irregular thread to aliow the bed to 
be stationary, or nearly so, when the file or rasp is receiving the cut. 

2389. W. CLARK, Chancery-lane, London, *“ Soles of boots and shoes."—A 
communicution.—Dated 29th Septenber, 1863. 

This ts. vemion relates ts che use Of meta plates as a protection for the 
soks of boots and shoes, avd it consists in the attachmeut of such plates to 
the bi ot or shce by means vf nails of such length, and so app'ied, as to pass 
torough the lea her sole, and through the edges of the uppers or the welt 
attached thereto, and thereby when cieuched on the inside of tne boot or shoe 
to serve the puryose of securing, or as-isting to secure, the leather sole and 
the upper together. 

2392. P. and J, Luewetuin and J. W. James, Bristol, “‘ Water-closets.”— 
Dateu 29th Seplemler, 1263. 

This invention reiates to certain improvements in the construction and 
arrangement of water-closets, and consists in actuating the valve for vischarg- 
ing the contents of the closet by means of u spiral slut, worm, or screw thread 
carried by a rocking or a rotating spindle, and acting upon a tail-piece or 
short pr: jecting arm on the axis of the valve. 

2393. J. J. CuiwLey, Glaskin-street, Hockney, *‘ An improved bottle and 
stopper.” —Dated 30th September, 1863. 

In pectorming this invention the pateutee makes a bottle, the top of the 
neck of which has a tubular cross-piece at right angles to the neck, open at 
beth ends, and having also an opening into the neck of the bottle; alsoa 
hu liow stopper, open at one end, with a hole at the middle of one side, so as, 
wheu piaced in the cross-picce, to frm a chann+! into the neck of the bottle, 
so that the ecntents of the bottle cun be pcured out thr ugh the hollow 
stopper, aud by turning the stopper the bottle can be clused. The cross- 
Piece and stopper can be ground, or a thin lining of cork can be placed in the 
cross-piece or round tbe etopper. 

2395. H. E. Skinner, Shadwell, London, “A new kind of conical packing for 
taps.’ —Dated 30th S-ptember, 18v3. 

This mveuuion has reference to the manufacture and employment of a 
conical pad or packing formed of paper, lesther, gutta-percha, or otker 
simil -r suitable material for placing upon the spigo. end of taps, to enable the 
same to be secured more firmly within the cask, and thereby prevent any 
waste or leakave whiist being tapped or othe’wise, and consists in making 
the said packing in the form «f an elongated cone or tapered tube by wrap- 
ping or wit ding the said materials round a mancril of the required size and 
shupe, and subs quently cementing or gluing the surfaces together, so as to 
form the suid couical pad or packing, avd thus admit of b: ing readily applied 
to the tap without the inconvenience of preparing the loose packing as at 
present.—Not proceed@l_with. 

2396. E. S. ATTREE, Gibson-street, Waterloo-road, Lambeth, “ Cigar holder.” 
— A conmunication.—Lated 30th September, 1863. 

This improved cixar holder 1s constructed as fullows :—The part in which 
the cigar fits is made of smali sheets of metal fitting one on the other, 
makiug this patt of the cixar holder @ joinied tube. Mechanism is placed 
insive the said tube communicating with a movable ring on the outside ; 
this ring is moved by means of a small opening kuob aiso on the outside; 
the said knob requires to be slightly pressed with the fingers, thereby causing 
the said ring to slide upon the smail sheets of metal, opening or closing the 
jointed tube, according to the size of the cigar, so that a large or a small 
cigar can be smokea equally weil in the egar holder without being wetted 
with the lips, or the smaliest particle being wasted, and preventing all contact 
of the tongue with the nicotine. A hollow lancet or needle, pierced near the 
point with three holes, is also employed; this lancet or needie can be pushed 
into the eigar if it does not smoke freely, by means of mechanism constructed 
upon the same principle as that of a lead pencil case, immediately removing the 
diffi ulty of smoking oy causing a current of air to pass through the cigar. 
A metal covering, separated or attached to the cigar hulder, is to be used 





when the cigar is cracked or broken, bermetically covering the same, and 

thus preventing the air passing through the broken part. A mouth-piece can 

made of wood, horn, metal, ivory, amber, &c.—Not proceeded with. 

2398. G. Exuiorr, Betley-hall, Staffordshire, “ Props and supports for coal 
and other mines.” —Dated 30th Seplember, 1863. : 

The patentee claims, First, making the props or uprights, and the hori- 
zontal bars or cross-pieces, of wrought or malleable iron, in manner de- 
seribed. Second, the empleyment of shoes of metal or wood to support the 
preps or uprights. Third, interposing iron er wooden blocks or top pieces 
retween the props or uprights and the honzontal bars or cross-pieces with 
their ends bent at right angles, or nea'ly so, in manner described. Fourth, 
fo. ming the horizo tal bars or cro-s pieces. 

2400. W. Smitu, South-street, Finsbury, London, “‘ Process for re-crystallising 
sugar.”—Dated ist October, 1563. 

This invention consists in the a»plicatinn of steam to the surface of sugar 
after it has be-n moulded, cut, sawn, or bruken, thereby re-crystallising it.— 
Not proceeded with. 

2105. F. Rew, Liverpool, “ Collecting ant saving the spirit or alcohol gene- 
rated by spontaneous fermentation in raw sugar, concrete, meludo, and 
molasses. and thrown off during the process of boiling or refining.” —Dated 
lst October, 1803. 

Raw sugar, conerete, me'ado, and molasses are all liable, more or less, to 
spontaneous fermentation ; this is especially observable in the last-na red 
article, which, when landed in this country, is usually brisk and frothy, 
proving partial destruction of saccharive matter and generation of spirit. 
The whole of the spirit thus found has hitherto been entirely lost during the 
process of refining or boiling, no means having been advpted to save it. 
Now the object of this invention is to effect this desiderata:n, The plan is 
simply t» attach a condensing apparatus, of any suitable description, to any 
kind of covered pan in which the above articles may be boited or refines, 
whether the same be done in vacuo or otherwise, the vapour from which 
being therewith condensed will be found to be a weak mixture of spirit aud 
water, valuable for rectifying, redistilling, or other purp )ses. 

2417. W. E. Gaver, Wellington-street, Strand, ** Penholder and feeder."—A 
communication. —Dated znd October, 1863, 

This combived penholder aud ink reservoir is composed of a eylindrical 
tube which will contain ink. Round this tube, near its centre, is a collar or 
ring, on which hinges a lever running leng'hwise with the tube or holder, 
and the branches of which may be of unequal length. The upper extremity 
of the said lever carries a valve, which closes at pleasure a corresponding 
hole in the tube, the object of which hole and valve is to permit or prevent 
the admission of atmospheric air into the tube. The lower extremity of the 
lever carries a headpieee or plate, on which rests the thumb of the writer, 
and the pressure of the thumb on this pate continues as long as the writing. 
It is this pressure which causes the opening of the hole above-mentioned, 
and permits the ink to feed the pen, whereas, direetly the pressure is re- 
moved, a spring acting on the lower branch of the lever causes the valve to 
close the hole, and, therefore, when the pen is not working, the ink no 
longer runs.—Not proceeded with, 

2121. G. and W. T. Suernerv, Great Grimsby, “‘ Restoring the crystals of 
lump or refined sugar which has beew divided by saws.”"—Dated 2nd 
October, 1863. : 

In performing this invention two rollers are mounted in a suitable frame, 
and are caused to rotate with an equal surface speed, and are at such a dis- 
tance apart that, when a slice or pece of sugar which has been sawn from a 
lump is passed between them, the slice will be subjected to pressure. Each 
of the rollers is coated with thick woollen fabric, or other suitable material, 
which is ly moi d, and by pref with cold spring water. To 
each roller is applied a pressing roller or instrament, by which any excess of 
water supplied to the elastic and porous coating may be removed. In pass- 
ing between the rollers, each slice or piece of refined sugar will be acted on 
by elastic pressure and moisture, after which the sugar is to be dried, and 
the effect will be that a crystalline, in place of a crushed and dull character, 
will be obtained or restored to the cut surfaces of the sugar.— Not proceeded 
with. 

2424. G. R. Tinuine, Birkenhead, and J. Park, Liverpool, ‘* Filling tobacco 
pipes of an improved construction.”’—Dated 3rd October, 1363. 

In carrying out ihis invention the inventors fill. r charge the bowl, head, 
or other tobacco-containing part of a pipe with tobacco from the bottom, the 
side, or the rear of such bowl, head, or other tobacco-containing part, in 
manner which will be well understood as breech-loading. Aud to permit of 
such filing or charging, they ¢onstruct pipes with apertures at the bo.tom, 
the side, or rear of the bowlr, heads, or other tvbacco-containing parts, 
sufficiently large to allow a charge or “fill” to be passed in either under 
tobacco already lit in the pipe, or by filling before lighting, and such aper- 
tures they close by any suitable means.—Not proceeded with. 

2425. E. B. Witson, Strand, London, ** Manufacture of iron and other 
metals.” — Dated 3rd October, 1863. 

This invention cannot be described without reference to the drawings. 
2426. T. and J. Face, Panton-street, London, *‘ Manufacture of boots and 

shoes.”"—Dated 3rd October, 1863. 

The inventors propose to form the boot of one piece of leather, the same being 
blocked and stretched to the required shape, after which it is closed only at the 
back with one verticalseam. Or, insome cases, they propose to use two pieces 
one of which is let in the upper leather as agore or gusset. The lace opening is 
to be formed in a curvilinear line on the outer side of the boot, and between the 
line of the instep or centre of the boot and the ankle joint, so as to come on the 
soft fleshy part of the fot, instead of on the tender bones of the instep.—NVot 
proceeded with. 











THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Fintsuep Iron: The American Demand: Orders not Countermanded ; 
Prospects good for America—Pia Iron: No Sales — Stone: The 
Same—Coat Traps: Slack Demand—Conrerence or Ironworks’ 
Orznatives: Important Discussions — GENERAL MANUFACTURING 
Traves: Tolerably Good. 

Veky little work has yet been done since the close of last week in 
the mines or the ironworks of this district, and only a few orders 
have been received. But makers of standivg have specifications 
enough for most descriptions of finished iron, to keep the greater 
portion of their machiuery and hands tolerably well employed 
during thesummer months. We have not heard of avy orders from 
America being countermanded, notwithstanding the 50 per cent. 
duty. Certain makers have good orders under execution for that 
market, and the opivion is gaining ground that if the additional 
duty should be even higher, the Americans must take our iron cer- 
tainly to the close of August. For two months up to that time the 
hot weather will prevent the American masters from producing avy ; 
but the demand will be still going on. The American trade has 
lately been good, notwithstanding the Morrill Tariff and our recent 
advance in price of £2 10s. a ton. 

The stone trade is proportionately inactive, notwithstanding that 
some proprietors are prepared to take very low prices. 

For coal the demand is decreasing daily. ‘he blowing out of 
furnaces, and the falling off in domestic consumption, are telling 
very much against the sales, and to stock at existing rates would 

2 unwise; so that, during the summer, there is every reason to 
suppose that the pits will be only partially at work. The bigh 
rates which have, of late, been exacted for the thick coal of South 

Staffordshire are now affecting the sales. Its traflic upon rail 

into the midland counties, which was large, has, of late, much 

diminished, on account of the Cannock Chase, Derbyshire, and 

Leicestershire coal being delivered much cheaper. 

The notice given by the proprietors of collicries in the Bradley 
district for a reduction from 3s. 6d. to 3s, 5d. a day in the wages of 
their men is to be resisted. During the week several open-air 
meetings of colliers have been held, and resolutions to the effect 
have been come to. At the meeting at Bilston, on Tuesday, about 
1,500 people were present. They met to receive a report from a de- 
putation which had been appointed to wait upon the masters. The 
deputation reported that the masters who they had seen had declined 
to withdraw the notice for a reduction, and that, rather than do so, 
some of the masters would put their furnaces out. The men, how- 
ever, are all determined to keep on strike, and resist the demand as 
far as possible, and they are encouraged in this by the promises of 
help from the different trades unions in Wales and other parts of the 
kingdom. On ’Change yesterday in Birmingham, and in Wolver- 
hampton the day before, complaints were made by some masters that 
a few of their number had not given their men notice, 

The first annual conference ofthe National Association of Puddlers, 
Shinglers, Rollers, and Millmen, is now sitting at Brierley Hill. 
The proceedings were formally opened on Monday, when seventy- 
eight delegates assembled from different parts of the kingdom. 
They represented 6,370 men, and they reported that the funds of 
their respective districts, with the progress of combination, were 
both such as to afford satisfaction. On Thursday the proceedings 


were resumed. The balance sheet of the executive showed that, 

during the year, there had been received for the support of men on 

strike, and yee! of the ordinary weekly contributions, a 

total sum of £1,555 12s. 6d., but of that sum only £1,152 18s. 11}d. 

having been paid out, a balance for strike purposes remained in 

hand, on April 30, of £482 13s. 6}d. The expenses of the executive 

in the year amounted to £174 193. 7}d. The executive were highly 

commended for their economy, ivasmuch as, instead of 91. & 

member a year, they might have obtained 4s. 2d. per member. These 
facts, it was maintained by one of the auditors, were a conclusive 
answer to those persons who might captiously state that the executive 
were ‘feathering their nests.” lhe expenses were not merely ueces- 
sary, but absolutely necessary, He had worked for mavy years 
in the iron trade, but never before had he seen what he then saw, 

a powerful and healthy combination of honest and indastrious 

operatives in that trade. That conference was of great moment to 
all who were in any ag interested in one of the leading staple 
trades of the kingdom. hat that conference did would iufluence 
for weal or woe the iron trade throughout Great Britain for the 
next 150 years. On Weduesday the Crewe strike was discussed, 
upon au application of the committee of the district to which Crewe 
belonged, that they should be exculpated from the vote of censure 
which the executive had passed upon the Crewe men. It was ex- 

plained that the men at Crewe were on strike when the union was 
very young, and when they could not be supposed to be familiar 
with all its requirements. While they were out they were sup- 
ported by the union, but accepting an offer from their employers, 
they returned to work without consulting either the committes or 
the executive: and they were censured by the last-named body. 
The rules showed that the executive, after consulting the districts, 

might withdraw money from men on strike, if an offer had been made 
to the men by the masters of which the executive could approve, after 
a delegate from the executive had investigated the matter. Lhe chair- 
man showed how numerous might be the difficulties which would arise 
if local committees acted independently of the execative—ultimately 
a resolution was come to censuring the Crewe men, but exculpating 
the committee of the district. The conference next proveeded to 
discuss the conduct of some puddlers who had worked at Pelsall iu 
South Staffordshire, but who were vow being supported by the 
union because their late employer had given oue of their number, 
who was a local secretary, notice to leave, and yet would affurd no 
reason for giving the notice. These men, it transpired, 
had been sent to North Staffordshire, where they might 
have obtained work, but they refused to accept it because, 
wanting under-hands, they declined to work level hands, 
In other respects, also, the men had in the opinion of the conference, 
manifested a disinclination to work, And it was resolved unani- 
mously, that the men who had gone to North Staffordshire, and bad 
had work offered them, should no longer receive any benefit from 
the union, and, moreover, would receive the censure of that con- 
ference. A delegate then introduced the question of the recent 
strike at the works of Mr. W. O. Foster, M.P. for South Stafford- 
shire. The delegate said, the men turned out upon an old grievance, 
and that they ought to have borne it another fortnight, during 
which they might have given the legal notice to leave. Because 
they had not given that notice, the deligate thought that the men 
ought not to have been supported, On behalf of the executive, Mr. 
Perrin (its chairman) explained that the executive strongly dis- 
proved of the conduct of the four men who had left without giving 
notice,and that he ordered them, with others who left work after them, 
back to their employment, When, however, they got back the 
gates wereshut against them, and the movement then became a lock- 
out, Under these circumstances the executive felt themselves 
called upon to defend the men when they were brought before the 
magistrates. Afterwards they made every effort to settle the matter 
amicably with Mr. Foster, who however, refused to see the execu- 
tive, but consented to see a deputation of his own men 
on that or any other subject. Such a deputation waited 
upon him, and one of the deputation said yesterday, that when 
they told Mr. Foster that the men were locked out after the 
executive had ordered them back he expressed his surprise. 
‘The manager of the works was called to the interviow, and he ad- 
mitted that he sent some of them back, and that the watchman sent 
back the others. The deputation then remarked to Mr, Foster :— 
“ You see that the men were ready to return to work, and weut to 
do so, but were stopped. You see now where the fault lies.” Mr, 
Foster, the speaker suid, replied—“I pvever kuew this before. If [ 
had known it, my men should have been at work.” (Cheers) Mr. 
Perrin disavowed, on the part of the executive, any expressions 
which by employers might be considered impertinent. Ouly the 
most respectful behaviour towards einployers was couutenanced by 
the union, and certificates from one district toavother were given only 
to those men who couducted themselves towards the mauagers and 
masters, 80 as to reflect credit upon the whole body aud secure 
respect to themselves. (Oheers.) 

Yesterday (Thursday) the proceedings were resumed. 

Relative to the mar ufacturing trades we have tw report that the 
general trade of the di-trict is, upou the whole, satisfactory. At 
Birmingham, some degree of quietuess is experienced in the metal 
trades, but, with that exception, business is in a healthy state, 
though manufacturers have not many orders on their books. 
The wire drawers are working full time ; the electro platers, 
holl,»w ware mavufacturers, and metallic bedstead makers, 
are also pretty weil engaged. In the departinent of fancy goods busi- 
bess is quiet, except as regards the gold chain makers aud jewellers, 
who are duing a fair average trade for the time of the year. The 
tin-plate workers are tolerably well engaged, ‘here is an increased 
demand for builders’ iroumuugery, and the japanuers have suflivient 
orders in to keep them goivg full time. At Willeuball the luck- 
makers are pretty well engaged, both on account of the home and 
foreign trade, From other parts of the district the reports are much 
the same as they were a week ago. ‘I'he casting trade is brisk, 
and the edge-tool makers are doiug a good amount of business. 
For spades, shovels, and forks there is a steady demand. ‘The wail- 
makers are pretty well engaged; aud in chains aud cables average 
trade is being done. The large works in the neighbourhood of 
Dudley and Woodside are in iull operation, and labour of every class 
is fully employed. 

Mr. Henry Johnson, in a reply to Dr, Percy, says that * the 
position of the workiug roller at the present time, what with the 
introduction of the Mines’ Inspection Act, education, meaus of 
recreation, high wages, aud various other advautages, is five times 
better than it was twenty-five to thirty years ago; and, in return 
for all this, he is five times as saucy as he was, aud the majority of 
them wouldn't work more than three days a week if their masters 
very existence depended upon it,” 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroo.: Mersey Docks and Harbour Board —Sovru York- 
sure: The Strike of Colliers; The Iron Trade—Tue Nowra 
Eastexn Districr: Boiler kaplosion at Wallsend: New Steamer ; 
Jiiver Tyne Commission: Prosperity of the Cleveland lron Trade—liaw- 
way Matrers: Manchester, Shefficld, and Lancushire: Midland Gr cat 
Eastern and Great Northern —Gueat Improvemest IN THE CorroNn 
‘rave: Sanguine Views as to the Future—Oupaam anv Rocupare 
Warterworks—T'ne Lock-our iv Tue West Rioina Inon ‘ixape— 
Scorrisu Topics; Railways and St 3: Death of Mr. David 
Lyon: Dock Accommodation on the Clyde: Clyde Shipbuilding. 

We commence as usual with Liverpool. At the last sitting of the 

Mersey Docks and Harbour Board a lung letter was read from Mr. 

C. Maclver, with reference to his affairs in connection with the 

dock estate. Mr. Maclver finds considerable fault with the mavage- 

ment, and is, on certain points, at issue with the docks and quays ’ 
committee, to whom his communication was referred. With m gard 








to Mr. Maclver’s extraurdinary claim fur compensation to the 
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extent of £500,000 or so, nothing further has transpired ; probably 
the communication addressed to the board on the subject was not 
drawn up seriously. The question of opposing a bill of the London 
and North-Western Railway Company for steam communication 
between Dundalk, Greenore, and Holyhead, was discussed. On 
the motion of Mr. Boult, seconded by Mr. Forwood, it was resolved 
to refer the matter to the Parliamentary Committee, by a majority 
of eight to seven votes. ; ’ 

The strike of colliers in the South Yorkshire district continues, 
both masters and men being apparently resolved upon a prolonged 
trial of endurance. The chief collieries now closed are the Oaks 
and High Royd (on strike), and the Wharncliffe, Thorncliffe, 
Edmond’s Main, Swaithe Main, Smithy Bridge, Strafford Main, 
Craig's, Mount Osborne, and Old Silkstone Collieries, where the 
meu are locked out. About 4,000 persons are thus thrown out of 
employment. ‘The men have banded together closely, and are 
working upon a thorough system. The first work of the union 
was to appeal to other coal districts and other trades for funds. For 
the first three weeks they were terribly short of money, and were 


only able to pay, for the first week, 5s. per man ; for the second, 
4s.; and for the third, 5s. Even these slender gee ye ran the 
But funds came in rapidly, and from that 


society £100 in debt. 
time to the present each society man, either on strike or locked out, 
has received 6s. per week. ‘The iron trade of South Yorkshire con- 
tinues in the satisfactory state in which it has been since the 
commencement of the year, orders being plentiful, with no prospect 
of any diminution of the large business now being done in the 
district. At the Melton and Elsecar works the men were scarcely 
ever busier, there being a good demand for that description of iron, 
particularly sheathing, bars, and plates. A good deal of ore is 
received from the new furnaces of the Messrs. Dawes, at Keadby. 
At the works at Silkstone trade is also brisk, both for iron and steel 
manufacture. There is a good demand for coal at the pits working, 
especially for steam and engine pur The few Silkstone pits 
at work find a ready market for their produce; but, as nearly all 
the large collieries are locked out, the business done is only limited. 
Messrs. Cooper and Charlesworth’s collieries are the only ones doing 
much in Silkstone. 

We turn to the north-eastern district, An inquest was held on 
Saturday afternoon, at Wallsend, on the body of George Forster, a 
young man killed by the bursting of a boiler at the Wallsend Iron- 
works. Mr. McKay, a foreman at Messrs. Hawthorn’s works, was 
examined as to the cause of the explosion, but did not throw any 
light upon it, He deposed:—“I bave examined the boiler which 
burst. The iron of which it was made appears to be very good. 
‘The plates are of the usual thickness, and the rivets all strong and 
good. ‘Chere were only three of the rivets which had been shorn, 
but I cannot tell whether that was caused by the explosion—in fact, 
I should scarcely think it was. From the fact that they are bright 
they may have en cut off by the men. Several parts of the boiler 
are equally clean. I by no means think they had been cut off before 
the explosion, ‘The force of steam must have been very consider- 
able to have burst the boiler; I think it must have been more than 
85 Ib. to the square inch. From the appearance of the boiler I should 
think it would have borne 200 Ib. to the square inch before it would 
have burst. I would have had no hesitation in testing the boiler up 
to 80 lb. to the square inch by hydraulic pressure.” The jury re- 
turned a verdict of “ Accidental death.” A paddle wheel 
steamer of 744 tons (dimensions, length 216ft., breadth 26ft), to be 
fitted up with engines of 300-horse power, manufactured by Messrs. 
R. Stephenson and Co., and named the Waverley, was launched 
from the building yard of Messrs. C. Mitchell and Co., Low Walker. 
She is the property of the North British Steam Packet Company, and 
is teers yn be the first of a line of quick steamers to run between 
Dublin and Silloth, and to open out a short and quick route between 
the capital of Ireland and that of Scotland. She will be 
commanded by Mr. George Campbell, and has been built 
under the superintendence of Mr. Cooper. She is fitted up 
with superheating and other approved apparatus; and is 
expected to prove a fast craft. At the last meeting of the River 
‘'yne Commissioners, the piers committee reported that a cheque 
had been signed for £1,054 7s. payable to Messrs. Walker and 
Burgess, for the preparation of working drawings, &c., for the piers 
extension. A report from the dredger and river works’ committee 
stated, among other details, that the Electric Telegraph Company, 
having sent the draft of an agreement between the company and 
the commission for the transmission of the elctric current to fire 
the time guns for a period of years, the committee resolved that 
letters be written to the corporations of Newcastle, Gateshead, 
Y'ynemouth, South Shields, and the Trinity House, asking if those 
corporations would guarantee the payment of their annual contri- 
butions for the period — which the agreement with the 
telegraph company may last. Mr, Harle, referring to the improve- 
ment of the river, observed that the dredging season might now be 
said to have commenced in earnest, and he should like to show 
them what had been done upon the great shoals by the remarkable 
dredging power which oe | now possessed. The bar itself had 
been considerably diminished, the Insand had been entirely removed, 
the Dotwick shoal had been considerably reduced ; the Jarrow shoal 
had been taken away, and the Hebburn shoal had been removed. 
The work they had before them now was the deepening of 
the river from the Northumberland Docks to Wallsend, and the 
sea entrance from the bar would be operated upon by the large 
dredger in the course of two or three weeks, These results were 
extraordinary, and he hoped the commercial public would be satis- 
fied that they amply compensated for the large amount that had been 
expended, He believed that operations would shortly commence 
with regard to the Bill Point removal—Mr. Ridley said a com- 
mencement had been made.—Mr. Harle inquired when the Friar’s 
Goose removal operations would commence?—Mr, Ure said it would 
be proceeded with as soon as the operations at Bill Point were fairly 
pod way.—The chairman said that a gentleman, who had sent his 
ship from Glasgow to load in the Northumberland Docks, had ex- 
pressed himself highly satisfied at the acc dation he had found 
there. He, indeed, expressed himself surprised at the accommoda- 
tiou he had met with, as he had been led to believe before coming— 
as he (the chairman) feared too many persons were led to believe. by 
the erroneous reports circulated—that there was no accommodation 
in the Tyne. His ship, which drew 19ft., he declared, had not been 
in such a dock in the kingdom.—Mr. Hugh Taylor callec attention 
to the question of docks at Tynemouth. He observed that the 

wers of the commissioners expired next month, and he wished to 
nt whether any report would be brought forward before that 
time. The chairman said a report would undoubtedly be brought 
forward, and the committee would have a proposal for the considera- 
tion of the commission. The state of the blast furnaces in the Cleve- 
land district was as follows, May 1, 1864:— 





Places and Owners. In. Out, Total. 
Eston—Bolckow and Vaughan .. .. .. «6 9 2 —= of 9 
~ Clay Lane Co. ee oe Bw — . 8 
» South Bank Co, ts oe Bw —. 8 
Cargo Fleet—Jones, Dunning, and Co, 2. —. 2 
is Cochraneand Co, .. .. ., € co = oo 6 
ied Giikes, Wilson, Pease, and Co. So cc = ew & 
Middlesborough— Bolckow and Vaughan .. .. 4 .. — .. 4 
a HopkinsandCo. .. ., .. 2 —-. 2 
Port Olarence—Bell Brothers -- .. .. .. 6 — .. 6 
Norton —Warner, Lucas, and Barrett... .. .. 3 — ~~ s 
Stockton—Holdsworth and Co. «.. .. .. 3 — . 8 
Ferry Hill—J. Morrison i, en ee om —= es 8 
Thornaby—W. Whitwell and Co... .. .. «6 3 .. — .. 8 
Dariington—South Durham Co, -- .. .. .. 8 — . 8 
Witton Park—Bolckow and Vaughan... .. .. 4 .. — .. 4 
Stanhope—Weardale Iron Co. a wm @ 3 og we we 5 
Towlaw — Weardale Iron Co, a te 06 Me. ee ae ae 
Consett—-Derwent Iron Co. oo 6e oe ue F 2 4 B 


A comparison with the previous six years exbibits the following re- 
sults :—May 1, 1864, 70 furnaces in blast, 11 out of blast; May 1, 
1863, 61 in, 19 0ut; May 1, 1862, 54 in, 25 out ; May 1, 1861, 50 in, 
26 out; May 1, 1860, 53 in, 16 out; May 1, 1859, 56 in, ll out; and 
May 1, 1858, 43 in, 20 out. The total number of furnaces erected 





has thus advanced from 63, May 1, 1858, to 81, May 1, 1864. 
Annexed is a statement of further furnaces now in the course of 
erection :—~ 


; ‘ounda- 

Building. om ready. 
Eston—Bolckow and Vaughan. «ss «+ «2s 2 -_ = 
- Clay-lane Company .. .. «+ s¢ o« 3 - -_ 
+» _ South Bank Company eo ce 00 ee 3 - 3 
Cargo Fleet—Jones, Dunning,‘andCo... .. +. 1 _ = 
»  Gilkes, Wilson, Pease, and Co. .. e+ «+ 2 ee 1 
Middlesbro’—Hopkins,Lloyd,andCo. .. «. «+ 4 ee 2 
Port Clarence—Bell Brothers .. .. «. «2 «« 2 7 
Ferry Hill-James Marrison .. .. «+ «+ «+ 4 or _ 
Newport—B. Samuelson .6 .. «2 ++ 08 «@ 3 - 


24 6 

It is expected that by 1865 or 1866 more pig will be produced on 
the banks of the Tees, Wear, and Tyne, than in any of the three great 
competing districts of Scotland, Staffordshire, and Wales. The 
make may be roughly estimated at 1,000,000 tons per annum, as in 
addijion to the 70 furnaces named below there are the furnaces at 
Washington, Birtley, Seaham, Felling, Jarrow, Walker, and Wylam, 
say 85 altogether in blast, and producing on an average 230 tons 
per week each at least, If only 20 of the furnaces now building 
are in blast by the end of next year, they will increase the 
make by fully 300,000 tons per annum, and before the expi- 
ration of the year 1866, it is probable that the whole make will 
not be less than 1,500,000 tons per annum. It is known that land 
is purchased, and capitalists are preparing to go on with the erection 
of blast furnaces at Darlington, Fighting Cocks, Middlesbro’, 
Normanby, and other places; and there seems now no lack of con- 
fidence whatever in the profitability of making iron to any extent 
from the Cleveland stone. Arrangements to manufacture plates, 
bars, and other iron, is making great progress also. The works of 
Messrs. Barningham, Hopkins, and others, have been, and are still 
to be, further extended; Messrs. Pease, Hutchinson, and Ledward, 
at Darlington, are already doing a considerable business ; and Messrs. 
Fox, Head, and Co., at Middlesbro’, and other firms, promise to be 
at work in a short time. With most parties who are erecting the 
different descriptions of ironworks, want of suitable material is a 
serious hindrance, all are requiring so much at once that supplies 
fall short, and considerable delay is the result. 

We may group together two or three miscellaneous topics. The 
Manchester, Sheffield, and Lincolnshire Railway Company have 
made arrangements for lighting the whole of their steamers with 
gas. In one of them, the Doncaster, the apparatus has already been 
fixed, and the cabin and other parts of the ship are now thoroughly 
illuminated. The first sod of the Furness and Midland Railway, 
extending from Wennington to Carnforth, and designed to give the 
Midland system and the whole of the Yorkshire lines direct access 
to the Cumbrian railways, was turned yesterday week, near Casterton 
Hall, by Mr. M’Lean, the resident engineer. The Great Eastern and 
Great Northern Railway Companies have come to terms, so that the 
erection of a new central station at Cambridge will be avoided. 

Messrs. B. Whitworth and Brothers, of Manchester, issued on 
Monday a very sanguine circular as to the probable cotton supply 
for 1864, They are inclined to suppose that the total receipts for 
1864 will assume the following dimensions :— 








Bales. Estimated 

Stock on Jan. 1, 1864 .. 327,500 Value. 
From India .. +. 1,650,000 averg. 370 Ib each at 1s 9d .. £53,418,750 
From Egypt .. .. «. 250,000 ,, 500 * 2s 3d .. 14,062,500 
From Chinaand Japan 430,000 ,, 266 ,, 1s6d .. 8,578,500 
From Turkey and Greece 100,000 ,, 340 os 1s lld 8,258,333 
South America .. «+ 225,000 ,, 180 . 282d... 4,387,500 
United States... .. .. 250,000 ,, 440 ,, 252d .. 11,916,666 
Italy, Malta, &c. .. .. 10,000 ,, 34) ,, 1s 1ld.. $25,882 
From all other sources 70,000 ,, 250 4, 230d .. 1,750,000 
Total Supply «- 3,312,500 ,, 3534jIb £97,698,082 


Assuming that Messrs. Whitworth’s anticipations are realised, 
the total receipts of raw cotton for 1864 would be 1,170,968,750 lb., 
while in 1858 they amounted to 1,034,342,176 lb.; in 1859, to 
1,225,989,072 lb.; in 1860 (the year of greatest prosverity), to 
1,390,938,752 1b. ; and in 1861, to 1,256,984,736 lb. Messrs, Whit- 
worth add:—“ The trade have taken from Liverpool and London 
for the last five weeks upwards of 50,000 bales per week; whereas, 
their consumption, calculated from the returns of the central relief 
committee in Manchester at the end of April, did not exceed 30,0u0 
bales per week. Since January 1st it has been about 28,500 bales 
per week. We have made careful inquiry as to the maximum 
quantity the trade can find hands to consume, and have grave 
doubts whether 45,000 bales per week could be used, owing not only 
to the deficiency of hands, but also to the slowness with which 
machinery has to be worked, on account of the inferiority of the 
cotton, as well as to the fact that many spinners are going on to 
finer numbers. We commenced on the Ist Jan. 1863, with a total 
stock of 433,900 baies. The trade took to May 6th, 21,270 bales 
per week, which reduced the stock to 395,896 bales; whereas this 
year we commenced with a stock of 327,500 bales, and the trade 
wen taken during the corresponding period 32,360 bales per week. 
Yet, in the face of this large increase of consumption the stock has 
increased to 450,502 bales.” 

It has been intimated that, at the request of Mr. Cobden, a 
Government surveyor will be sent to inspect the reservoirs of the 
Rochdale Corporation Waterworks, and also that of the Oldham 
Corporation at Piethorn, which is believed to be in an unsatisfactory 
condition. 

If we may credit the statements made, the lock-out in the West 
Riding iron trade seems to be inclining strongly in favour of the 
employers. Thus the number of men who were locked out at the 
Bowling Works was rather over 400. Of these 100 have already 
signed the declaration, and amongst these are about one-fourth of 
the 150 puddlers who also went out. Of the 25 puddling furnaces 
at work before the lock-out, five are at work. Four hundred and 
two rolling hammers are also at work. A similar result is reported 
at Low Moor. Many of the puddlers and under-hands have signed 
the declaration, and three or four puddling furnaces and several 
hammers have begun to work. It is expected that, in a short time, 
if the puddlers do not “go in,” the middle and under hands will do 
so, and that the works at both places will soon be restored to their 
wonted activity. 

Scotland, as usual, affords numerous topics for notice. In 
reference to the Portpatrick and Donaghadee Railway Steamboat 
bill, we may note that before going into committee, the promoters 
came to terms with the Messrs. Burns, who agreed to withdraw 
their opposition to the bill, upon the condition of the railway com- 
pany striking out the power sought to run steamers to Londonderry 
—thereby constituting the bill simply one for ferry purposes, and 
maintaining the great principle that railway companies cannot 
obtain powers to run steamers, unless under exceptional circum- 
stances. The death is announced of Mr. David Lyon, a rather 
eminent contractor, who has just passed away at the ripe age of 71. 
He was a native of Banchory-Tarnan, or Upper Banchory, in Kin- 
cardineshire, and served his time in Aberdeen as a mazon. His 
steadiness and sagacity rendered him a man of mark in his business, 
and the consequence was that he obtained an offer from Telford, the 
celebrated engineer, to —— to Sweden, where he was engaged for 
a considerable time in building bridges connected with canals. On 
returning to Scotland he beeame manager of works, under the late 
Mr. John Gibb, contractor, and in this capacity was employed in 
the construction of the new bridge over the river Don, Aberdeen, 
and of the harbours and piers of Stonehaven, Kincardineshire, and 
Port Logan, Wigtownshire. The Dean Bridge, Edinburgh, and 
Glasgow Bridge were the next important works on which he was 
engaged. On the completion of the latter, a year within the time 
specitied, he was presented with a testimonial. The pier at 
Inveraray, and various wharves on the Clyde, were among his 
minor undertakings. He was afterwards contractor for the railway 
bridge over the river Cart, Paisley; and as principal of the firm of 
David Lyon and Company, Dunbar harbour, and a portion of the 
Dundee and Perth Railway were also among his achievements. 
Throughout all these important works it was remarkable that no 





fall of scaffolding or other serious or fatal accident ever occurred. 
His practice was always rather to err on the side of caution and 
vigilance. The necessity for more dock accommodation on the 
Clyde having been seriously felt by shipowners, Messrs. Tod and 
M’Gregor, shipbuilders, Partick, have contracted with Mr. Hugh 
Kennedy for the construction of a slip dock capable of taking on 
vessels of 800 tons. The plans have been drawn, and the work 
will be proceeded with under the superintendence of Messrs. Bell 
and Miller, of Glasgow. In connection with Clyde shipbuilding 
we may note that Messrs. Robert Duncan and Co. launched, on 
Saturday, an iron ship of 1,900 tons register, which was named the 
Glenduror. Her length is 200ft., breadth 54ft. Gin., and depth 20ft, 
The Glenduror is owned by Messrs. C. G. Cowie and Co., Liverpool 
and is intended for the Bombay trade. Messrs. Blackwood and 
Gordon, of Port Glasgow, launched, on Saturday a steamer named 
Chancellor by Miss Young, daughter of the manager of the 
Lochlong and Lochl d Steamboat Co. The Chancellor is 17/ft, 
long, 18ft. Gin. broad, and 8ft. depth of hold. She will be propelled 
by a pair of diagonal engines of 70-horse power, which will be 
supplied by the builders. The Chancellor has been built for the 
Arrochar and Glasgow station, and will be commanded by Captain 
Wilson. The tug steamer Gloriana, belonging to Messrs. John 
Laird and Sons, has been fitted up for passengers, and on Saturday 
made her first trip with a pleasure party to Garelochhead. ‘The 
new paddle-steamer Ivanhoe has run the measured mile in Gareloch 
in 3 min. 34 sec.—a speed equal to 16-822 knots, or nearly 194 miles 
perhour. The Ivanhoe was lately launched by Messrs. Scott and 
Co., and is intended for the South American trade. Messrs. Caird 
and Co, have launched a paddle-steamer for the Isle of Man Steam- 
boat Company, named the Douglas. She is sister to the Snaefell, 
lately launched and fitted out bv the same firm. On Saturday last 
there was launched, from the Union Shipbuilding Company's yard 
at Kelvinhaugh, a screw steamer, named the Prince Cadwgan, 
intended for the Aberayron and Bristol trade. The vessel is classed 
12 years at Lloyd’s. Her dimensions are 110ft. keel and forerake, 
19ft. beam, and 8ft. depth of hold, 158 tons builders’ measure. The 
engines are direct-acting non-condensing, of 40-horse power, and 
from her fine lines the vessel is expected to attain a high rate of 
speed. Immediately after the above vessel was in the water, there 
was launched by the same firm, and from the same launching ways, 
another small screw steamer of the following dimensions :—83ft. 
keel and forerake, 18}ft. beam, and 8$ft. depth of hold. She was 
christened the Norseman, by Miss Davidson, daughter of one of 
the builders, and is intended for the coasting trade. A paddle- 
steamer, intended for Messrs. D. Hutcheson and Co.’s Ardrishaig 
line, has been launched from the building yard of Messrs. J. and G. 
Thomson, Govan. The new vessel is intended to replace the Iona, 
which was put on the station in the beginning of last summer, but 
at the close of the year was sold for blockade-running purposes, 
and subsequently foundered in the British Channel. In that ill- 
fated craft Messrs. Hutcheson introduced a variety of improve- 
ments, tending greatly to promote the comfort of summer passengers, 
the most important being that of spacious saloons, fore and aft, 
with a promenade above. ‘The vessel which is now to replace their 
favourite steamer is nearly an exact duplicate of her predecessor. 
The model is the same, but the new vessel has an additional 7ft. in 
length and Gin. in breadth of beam—her dimensions being 252:t. by 
25ft. 6in. The latter alteration, trifling as it may seem, will be a 
considerable advantage, as affording a little more space in the 
passages between the bulwarks and the deck saloons. There is 
also a slight increase in the horse-power of the engines, the nominal 
power in the late Iona being 150, while in the present instance it is 
180. Immediately after she was got afloat the lona was towed up to 
Finnieston Quay, where her engines, which have been constructed 
by Messrs. Thomson, will be put on board, A prospectus has been 
issued of the Clyde Steamship Company, with a capital of £200,000, 
in shares of £25. The object is to establish steam lines from the 
Clyde to various foreign ports, where a trade may appear to be open. 











METAL MARKET. 
Ratws.—A good business doing at £7 53. to £7 103. per ton. 
Coprsr, a dull market ; £105 for Manufactured; £98 for Tile and Cake 


r ton. 
Tin in moderate request at £110 for Banca; Straits, £100; Bar, £109 ; 
and Block £108 per ton. 
Lgab in less demand, at £21 10s, for soft English. 
544, Old Broad-street, London, E.C., 
May 19th, 1864. 


SCOTCH IRON MARKET REPORT. 
No. 1 Gartsherrie .. .. 63s. 6d. f.0.b Glasgow. 
s»» 1 Coltmess .. «2 « 61 0 do. 


Moaté Anp Co. 








oso 1 Calder .. of .. 62 0 do. 
-~. See sc oo & 8 do. 
ae ia «0 «ae © do. 
M. Nos. Do... w « do. 
_— WARRANTS. 8. 
prompt .. .. 59 9 perton 

= No. sane 1 mo. open co of 6 3 do. 

GAB. 2 mos, ,, oo ef 60 9 do. 

, . S ” oo of 61 3 do. 


MANUFACTURED IRON. 
& 


Bars,Govan .. .. « o« £910 0 
» Common eo co eo 9 & O 
Drumpeiler,Common .. .. 815 0 
Do. Best “es 915 0 
Cramond Scrap Bars delivered 
in London .. .. «ss oe 1210 0 less 2} per cent. 
Plates and Sheets .. .. .. 12 0 0 
Rails .. oc oo of of o 815 0 
PipGs «ce co cc co co co $10 0 
Chairs .. oc oe cf of « £5 0 


GLasGow, 19th May, 1864. 
Tus Pig Iron Market remains steady, with a moderate demand. Prices 
have ranged between 593. 6d. and 59s, 103d. To-day there are sellers at 
5¥s, ¥d., and buyers at 593. 6d. cash. 
Exports last week were 15,501 tons against 12,360 tons in the same week 











last year. SHaw, THOMSON, AND MOORE. 
Ls 
PRICES CURRENT OF TIMBER. 
1862. 1863. | 1862. | 1863. 
Perlood— 4 2 £8 £ 8 8|/ Perload— 4 248% £8 £ 
eetnmneeenin’ 2 013 O 12 013 || Yel. pine per reduced C. | 
Quebec, red pine .. 310 410 310 4 10 || Canada, lst quality 17 018 0 17 018 ) 
yellow pine.» 310 410 310 410) 2nd do... 11 012 0) 1k O12 0 
St.John, N.B,yel... 0 0 0 09 5 0 5 lv|| Archangel, ycllow 13 01310 13 01310 
Quebec, ouk,white.. 510 610 510 6 lv|/ St Petersbg. yel... 111012 0) 1210 12 9 
birch...... 310 410 310 410) Finlan eoooee 9 OD O 9 ol 0 
Memel.. 0 0 0 © 0 Y O|| Memel .........+ 10 015 ¥) W015 0 
elm .. 3 5 0 310 5 0|| Gothenburg,yel... 10 011 0) 10 O11 O 
Dantzic, 3 610 310 6k white 9 » 910, ¥ 0 Ylv 
Poe 210 310 210 8 10! Geffe,yellow...... 1010 11 lu) Ju 1011 1 
Memel, fir .. 35 310 3 5 310)| Soderhamn ...... 910 10 10 9lv ll 
IBA ceceeececceeee 3 0 38 5 3 YO 3 5 | Christiania, perC 
Swedish .......... 210 215 210 2315); 12. vy oby9> 21 023 0 Bl 023 0 
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Tue Watcu Trape.—“The number of watches produced at 
Ludgate-hill is something enormous, touching 15,000 yearly, manu- 
factured on the most approved principle of division of labour, under 
the personal superintendence of the principal.”— Mechanics’ Maga- 
zine, Sept. 5, 1862. Chronometer, duplex, lever, horizontal, 
repeaters, centre ds, keyless, split seconds, and every descrip- 
tion of watch adapted to all climates. Benson's Illustrated Pampblet 
on Watches (tree by post for two stamps) contains a short histury of 
watchmaking, with prices, from 3 to 20U guineas each. It acts as a 
guide in the purchase of a watch, and enables those who live in any 
part of the world to select a watch, and have it sent free and safe by 

ost. Prize Medal and Honourable Mention, Classes 33 and 10 
x W. Benson. 33 and 34, Ludgate-hill, London. Established 1749. 
Watch and Clock Maker, by Special Warrant of Appointment to 
H.R.H. The Prince of Wales.—Abvr. 
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OYSTER CULTURE. 
By James Lowe, Esq., Joint Secretary of the Acclimatisation 
Society of Great Britain. 


Oyster culture is the art of promoting the reproduction and im- 
provement of oysters by artificial means. It is an art, because, 
although its processes are founded upon natural laws, the applica- 
tion of those laws is artificiat; it is a method of cultivation, 
because it improves, both in quantity and quality, upon what is 
produced in a natural manner. 

Oyster culture, like many very valuable arts, is an ancient one. 
I do not propose to occupy the time of the members by entering, at 
any very great length, into the history of oyster culture as it was 
practised by the ancients, from whom it has been handed down to 
us in what is, apparently, a continuity of practice. This has been 
gone into very fully in the writings which the eminent French 
pisiculturist, M. Coste, has published on the subject, and from thence 
most of the information attainable as to that branch of the subject 
has filtrated into numerous essays and articles, which have appeared 
in periodicals and journals, both at home and abroad. There are, 
however, one or two points connected with the ancient knowledge 
and practice of the subject which are worthy of a passing notice. 

There seems to be no record that oyster culture was practised by 
any people more ancient than the Romans. Iu the East, the birth- 
place of science, the oyster was not used as an article of food; and 
the teeming waters of the Indian Ocean produced the pearl- bearing 
oysters and mussels in too great abundance to seem to require the 
aid of any artificial processes. The Romans were the first people 
to pay much attention to this bivalve, and they prized it highly as 
an article of food. The operations of Sergius Orata, that ingenious 
Roman who cultivated oysters in an artificial manner at Baiw and 
along the shores of the Lucrine lake, have been often referred to; 
and I shall only allude to them for the purpose of pointing out the 
possibility that when Considius, the orator who was employed to 
prosecute him for trespussing upon the public right to the waters of 
the luke, said of him that he could cultivate oysters in tegulis, he 
may have alluded to the employment of roof tiles as apparatus for 
collecting the spat. Some of the methods adopted by the Romans 
have been handed down without interruption by the inhabitants of 
the shores of the Lake Fusaro, where oyster culture is carried on 
to this day, and where the spat is collected upon piles driven into 
the ground, with boughs of trees interwoven and fascines of 
branches sunk to the bottom of the lake. 

Some passages which Pliny the Elder wrote upon the habits and 
nature of the oyster are exceedingly instructive, and it may be 
doubted whether the researches of modern cultivators have enabled 
them to add much to that which this eminent Roman naturalist 
tells us of the fish. 

“Oysters love fresh water and spots where numerous rivers 
discharge themselves into the sea; hence it is that the pelagia are 
of so small size and so few in number. Still, however, we do find 
them breeding among rocks and in places far remote from the con- 
tact of fresh water, as in the neighbourhood of Grynium and of 
Myriva, for example. Generally speaking, they increase in size 
with the increase of the moon, as already stated by us when treating 
of the aquatic animais; but it is at the beginning of summer more 
particularly, and when the rays of the sun _—— the shallow 
waters, that they are swollen with an abundance of milk. This, 
too, would appear to be the reason why they are so small when 
found out at sea; the opacity of the water tending to arrest their 
growth, and the moping consequent thereon producing a com- 
parative indisposition for food. 

“‘ Oysters are of various colours; in Spain they are red; in Illyri- 
cum of a tawny hue, and at Cerceii black, both in meat and shell. 
But in every country those oysters are the most highly esteemed 
that are compact without being slimy from their secretion, and are 
remarkable more for their thickness than their breadth. They should 
never be taken in either muddy or sandy spots, but from a firm, hard 
bottom ; the meat should be compressed, and not of a fleshy con- 
sistence; and the oyster should be free from fringed edges, and 
lying wholly in the cavity of the shell. Persons of experience in 
these matters add another characteristic: a fine purple thread, they 
say, should run round the margins of the beard, this being looked 
upon as a sign of superior quality, and obtaining for them their 
name of ‘ calliblephara.’ 

“ Oysters are all the better for travelling and being removed to 
new waters: thus, for example, the oysters of Brundisium, it is 
thought, when fed in the waters of Avernus, both retain their own 
native juices and acquire the flavour of those of Lake Lucrinus. 
Thus much with reference to the meat of the oyster.” 

It is interesting to know that although the Roman epicures highly 
prized the oysters of the Mediterranean, reared and fattened in 
Lake Lucrinus, they cheerfully acknowledged the superiority of the 
British “ native,” as soon as the enterprise of their navy enabled 
them to enjoy that delicate bivalve. Juvenal makes mention of an 
epicure in oysters—a kind of Roman Dando—whose palate was so 
skilled that he could distinguish without any difficulty the oysters 
of one place from those which came from another. The British 
oysters most highly spoken of were these which came from Ru- 
tupium—the modern Richborough. 

I shall not detain you with many arguments to prove the neces- 
sity for doing something to increase the productiveness of the 
oyster. The fact that this delicious and nutritious bivalve is 
rapidly becoming rarer and rarer, and the strong probability that, 
if unassisted, it must ere long become unknown as an article of 
food, has been of late years becoming more and more painfully 
apparent. This consequence is due to no sudden accident or unex- 
pected cause. Fifteen years ago, the eminent French naturalist, M. 
de Quatrefages, drew the attention of the Académie des Sciences to 
the fact that ‘many beds of oysters whose produce furnished the 
means of livelihood to the fishing populations of the shores of the 
Channel have now become so impoverished that they have been 
abandoned.” 

Six years ago (that is to say in 1858), the gradual increase in the 
price of oysters in France, consequent upon the increased scarcity 
of the fish, attracted the attention of M. Coste, the celebrated pisci- 
culturist—the man who has perhaps dove more for the good of his 
fellows (by pointing out the way to cultivate the water as the farmer 
cultivates the land) than any other man alive. It was high time, 
indeed, that something should be done; for the localities upon the 
sbores of France once most celebrated for their abundant supply of 
oysters were becoming totally destitute of the fish. 

In February, 1858, M. Coste pointed out that the oyster-fishery 
was falling into such a state that, unless prompt measures were 
taken for its revival, it must ere long cease to exist. At Rochelle, 
Marennes, Rochefort, the Iles de Ré and Oléron, out of twenty- 
three beds, which once formed part of the wealth of that coast, 
eighteen were entirely ruined, while those which still were pro- 
ductive to a certain extent were seriously injured by the increasing 
invasion of mussels. The Bay of St. Bricuc once bad fifteen beds 
of oysters in full activity, and 1,400 men, with 200 boats, were em- 
ployed in dredging. In February, 1858 (when M. Coste reported 
upon the matter to the Emperor) there were only twenty boats and 
150 men. Thanks to the operations since carried out by M. Coste, 
at the expense of the State, the Bay of St. Brieuc is once more richly 
stocked ; but at Cancale, a locality once celebrated for the quality 
and quantity of its oysters, and where nothing has yet been done to 
mend the mischief, things are now in a very bad way. Last August 
I myself visited that place, and found a lamentable state of things. 
Of 300 boats which, but a few years ago, were actively employed 
in the oyster-dredging, not fifty could find full employment from 
that alone, uor, indeed, could more than an insignificant number be 
kept afloat were it not for the general fishing of the place. On the 
shore of the bay, where the oysters are laid out in claires and etalages 
to fatten and get into condition, I spoke with a man who been 
Connected with the oyster trade for many years. He told me that the 
number of oysters dredged from the deep-sea beds in the neighbour- 








hood, for use at Cancale during the current season, had then 
mounted up to little more than three millions seven hundred thou- 
sand, whereas twelve years ago, at the same period of the season, 
the total would be sixty millions. If { were to go on all night 
adding illustration to illustration in proof of the gradual disappear- 
ance of the oyster from localities where means are not being taken 
to allow nature fair play, I could give no better than this. Ina 
word, at Cancale the dredgers have realised the old fable of “ Killing 
the goose which laid the golden eggs.” 

For proof, however, of the gradual disappearance of the fish, need 
we seek much further than the oyster-shops of our own metropolis ? 
The prices which the wholesale price of oysters in the market 
compels such dealers as Rule, Sweeting, and Pim, to charge us for 
our favourite supper or lunch, furnish the most home proof possible 
of the calamity which is a-head. hree years ago the best native 
oysters were sold at forty shillings the bushel; they (that is to say, 
the Whitstables, which are the best) are now at seventy shillings, 
Burnhams, Black Rocks, Swansea, and the common sorts, 
are quoted at lower prices. When I mention that more than 
150,000 bushels of oysters are brought to Billingsgate every 
year, some idea may be formed of the commercial import- 
ance of the oyster. To the consumer this increase of price is 
very important. Most of us can remember, without carrying the 
memory very far back, a time when native oysters were sold for 4d. 
the dozen ; more lately they were 6d.; then 8d., and at many first- 
class fishmongers 10d. is now demanded—indeed, at the wholesale 
prices which have to be paid by the dealers, I do not see how they 
can be sold for less. It is confidently stated that, unless some- 
thing be done to assist nature in supplying the enormous demand 
made upon her resources, oysters will soon be a shilling the dozen. 
In St. Petersburg aud Moscow, where the British oyster is as much 
valued as it was in ancient Rome, and whither large numbers 
of our “natives” are sent, from three to four shillings per dozen 
is the price freely paid—so fond are the Russians of that 
delicious little bivalve which has been justly termed “ the pearl of 
oysters.” 

Thanks to M. Coste, and the able and zealous men who are work- 
ing with him in the same direction, the oyster fisheries of France 
are in a fair way of being saved, and the cultivation of the oysters, 
which is now being carried on in various localities, has already 
reached an extent which will, no doubt, cause a very material 
addition to the natural wealth of the country. In the papers which 
I have written on the subject in the eld newspaper | have given 
an account of the principal features of this vast national operation 
—the methods employed by M. Coste for refertilising the depopu- 
lated bay of St. Brieuc, the construction and management of the 
Imperial Oyster Park, at Concarneau, and the operaticns on the 
shores of the Ile de Ré, where oyster culture has, indeed, assumed 
magnificent proportions. I need not now recapitulate those inte- 
resting particulars ; but I may state that, on the Ile de Ré alone, 
there are now nearly 4,000 oyster parks, producing wealth and food 
upon what has hitherto u barren shore. A few passages 
from M. Coste’s report on the subject will serve to give an 
idea of what is being done there. *lt is dated Paris, 1861. He 
suys :— 

x The notion of cultivating the sea is no longer a doubtful 
promise on the part of science, which disparagement (that 
parasite inseparable from truth) can classify as a chimera, 
which it has done, in turn, by every great discovery which 
is now the glory of the human race. By entering into the minds of 
the populations of our shores, this idea has transformed the ocean 
into a food manufactory, whereic industry may cultivate its harvest 
at its pleasure, so that, submitting organised nature to its influence, 
by a sovereign application of the laws of life it turns our shores 
into fields of plenty, capable of supplying all the markets of Eu- 


rope. 

vin the Ile de Ré, for example, more than 3,000 men, formerly 
disassociated from the tenure of the soil, have come from the in- 
terior to the shores to take posession of submerged lands, which the 
Government has conceded to them by lot, for the purpose of givirg 
to each his particular interest in the common work. The courageous 
perseverance of this army of workers has given way neither before the 
necessity of clearing away the immense tracts of mud which for 
several Logue covered that sterile domain, nor before the difficulty 
of obtaining materials for the parks destined to bring it into a state 
of profitable cultivation. 

“They have detached, by blasting and the pick, the rocky ridges 
which bordered their island, and with the fragments they have con- 
structed inclosures over the whole surface of the shore. Then within 
these inclosures they arranged stones vertically, and sufficiently 
pear to each otber, so that the retiring wave, broken by these 
obstacles, may be divided into rapid currents, and sweep the mud 
towards the point where, by inclined planes, it is conducted towards 
a kind of collecting sewer, and so conveyed outof the park. Every 
park thus arranged becomes as it were, a cleansing apparatus, which 
the water converts into a productive field. 

“There are already (this was in 1861) 1,500 of these parks in 
full work, arranged with the regularity of houses in a town, with 
broad roads for the use of vehicles and paths for foot passengers. 
These stretch from the Pointe de Rivedoux to the Pointe de Loix, a 
distance of nearly four French leagues, and covering a superficial 
surface of upwards of 750,000 square yards—a gigantic work, accom- 
plished with a zeal unparalleled in the island. Iu addition to this, 
about 2,000 new parks are in the course of construction. 

“ Scarcely had the submerged lands, which are the theatre of this 
marvellous conquest, undergone the preparation necessary to cause 
them to bear fruit, when the seed, conducted thither by the currents, 
spread over them, and covered every point of adhesion in incredible 
profusion. The fragments of rock which formed the walls of the 
parks, and those which had been placed within the spaces which 
those walls circumscribed, disappeared beneath the immense deposit 
of oysters, soon to become marketable, as the soil in our pastures is 
clothed by the ripe herbage which grows upon it. Itisa fact, which 
everyone may verify at bis |‘ woggee that when the sea leaves these 
inclosures dry, es may gather, with dry feet, the crop of shell-fish 
as readily as if you were picking fruit in a vineyard or kitchen 
garden. 

“The local government agents estimate, as a mean, five hundred 
oysters to the square yard; and this calculation gives for all the 
parks in work a total of about 375,000,000 of oysters, representing 
a = lue ¢ from six to eight millions of francs.” (£240,000 to £320,000 
sterling. 

Belove describing the methods of cultivation employed by these 
modern cultivators, afew statements as to the reproduction of the 
oyster will not be out of place. Until a very recent period natu- 
ralists of eminence seem to have been in considerable doubt as to the 
sexual character of the oyster. In 1849 M. de Quatrefages announced 
it as his opinion that they were of two sexes; but since then, M. 





Coste (who to the character of a zealous pisciculturist adds that of a 
careful and scientific embryologist) has determined, beyond a!l 
possibility of dispute, that this bivalve is hermaphrodite. The 
mode in which it reproduces is curious and interesting. In | 
the month of May, the oyster gets into what is known as the 
milky state; this lasts until the month of August, and this is | 
the season of spawning. For tbis reason the oyster is said to be un- | 
fit to be eaten when there is an R in the month. When the oyster | 
produces its eggs, it does not cast them forth, but keeps them adher- | 
ing to the outer folds of its shell, as the lobster does. A well-grown | 
oyster will produce an immense quantity of eggs, which have been | 
estimated to number from one to two millions. I am not aware how 
this calculation has been verified, but it is accepted as true by ex- 
pericnced observers. During incubation these eggs cling to the 
lamive of the shell, where they lie covered by a mucous cloak, which 
changes in colour from cream colour to transparent yellow ; it then | 
becomes opaque, and finally degenerates into a grayish browr, or | 
very deep violet gray. ‘Ihe mass hardens, and remains firmly fixed | 
upon the shell, until the mother, by an effort, throws of this progeny 
from her sides. The appearanceof these myriads of embryos, as they 
are violently ejected dough the water, has been described as “a 
cloud of spawn.” 


Now, under ordinary circumstances, when this operation takes 
place in a deep-sea oyster bed, the chance of each individual embryo 
surviving and growing up to respectable oysterhood is very remote 
indeed. Carried away by the currents or by floating weeds, choked 
in mud, ground to pieces by rolling shingle, or devoured in myriads 
by the infinite variety of creatures who pasture upon such food, all 
but a very few patch How many survive out of the one or two 
millions can scarcely be told. Some say five or six; others, more 
sanguine, say twenty. For my part, I do not see how it is possible 
to arrive at any fixed proportion; much must depend upon circum- 
stances. At any rate, whatever the number may be, it is evidently 
very small in proportion to the production ; and we may safely sup- 
pose that the extraordinary fecundity of the oyster is not without 
its use, when we find that out of millions produced under ordinary 
circumstances, only uuits survive. To protect these embryos ; to 
give them opportunities of fixing themselves, to secure points of ad- 
hesion, where they may grow and fatten, and become wholesome 
food at their leisure, protected from waves, shingle, mud, natural 
enemies, and all otber dangers which threaten them; such are the 
objects of oyster culture. I shall now proceed to describe the means 
whereby this is effected. 

When the any and undeveloped oyster quits the fold of the 
parental shell, it is provided for the time with apn apparatus for 
swimming. This is a kind of pad or cushion, covered thickly with 
cilia, and furnished with powerful muscles, which enable it to ex- 
pand or contract. By means of this apparatus it swims about, until 
it can find something to attach itself to. When the young oyster 
has fixed itself in the place where it is to grow and becomes 
stationary, the pad, being thenceforth useless, dwindles away little 
by little, and finally disappears. When the oyster first attaches 
itself it is scarcely so big as that popular standard of measure a 
pin’s point; but it soon begins to grow. I cannot give you a better 
ilea of the rapidity of its growth than by a drawing of a piece of 
wood, with oysters of various sizes attached. 1 have to thank 
M. Coste for copies of the beautiful engravings from which these 
photographs were taken by M. Poulton. They are printed in his 
magnificent ‘Voyage d’Exploration sur le Littoral de la France ; 
and, by the liberality of the Imperial Minister of Agriculture, at the 
instance of M. Coste, copies of the blocks have been furnished to me 
from the Imprimerie Impériale. The rapidity with which oysters 
reach maturity depends very much upon the locality in which they 
are bred. In the best places, that is to say, with everything in their 
favour, they will attain to the dignity of being eatable in eighteen 
months; in places unfavourable to their growth they will be six 
years in attaining this state. Tne medium period is three years, 
and this is the time required for oysters in places moderately 
favourable to their development. The age of an oyster is calculable 
by the number of lamin in his shell. As old Pliny tells us, “they 
increase with the moon,” and every month (possibly by some 
strange sympathy between the creature and the tides) is marked by 
an extension of the edge of the shell, the laminw of which sprouts 
forth in a delicate translucent fringe, as the creature renovates, ex- 
pands, and extends its calcareous mantle by deposits inside the shell. 
The French call this the beard of the shell, and also la croissance 
d'une lune. 

The artificial cultivation of the oyster, as it is now practised by the 
French cultivators, is carried on upon the foreshores—that part of 
the shore that lies between high and low water mark. The shore 
is divided into separate allotments by low walls, built of rough stoneor 
shingle, which have no other purpo-e than to div de the allotments, 
Each allotment is called a park, a term which bas b n applied in 
the British oyster fisberies to portions of the foreshores, where 
oysters are laid down to fatten for the market. The parks of the 

rench cultivators are, however, provided with apparatus for 
collecting the spat or spawn, which I shall presently describe. In 
addition to these parcs the French oyster-culturists have etulages, 
which answer to the English parks, places on the foreshore where 
oysters are laid down to fatten and get ready for the market, A 
claire is an enclosure, constructed on the upper part of the foreshore. 
with low walls, sufficiently water-tight to keep a few inches of water 
over the oysters. A vivier is a tidal pond, in which the water can be 
renewed twice a day, and where oysters or any other kind of fish 
can be stored. If I were to attempt any description of the circum- 
stances most favourable for these various arrangements, it would 
require more time than you could spare. It will be sufficient to 
state that a firm, yt ok shore, free from weeds and mussels, and 
with just a little, but not too much mud, is best fitted for an oyster 
park. For getting oysters into condition a contribution of fresh 
water from a rivulet or stream, so as to make the salt water brackish, 
is to be recommended. 

I now come to the various kinds of collecting apparatus used by 
the French cultivators. For large operations, in a considerable 
depth of water, like that which M. Coste carried out so successfu'ly 
when he restocked the Bay of Brieuc, nothing is better than large 
fasci of branches, bound together with a thin chain of gal- 
vanised iron, and sunk by means of a heavy stone. Upon 
these branches, when the weed is not too abundant, the spat 
collects in abundance, and I have seen branches covered with this 
novel effiorescence, which might not inaptly be compared to the 
Maythorn in blossom. For the parks upon the foreshore other 
means are adopted. The most cumbrous of these is the collecting- 
floor—a construction of piles and planks, under which the mother 
oysters are laid, and which receive the spat upon the under surfaces 
of the planks. ‘I'hese floors, however, can only be of use in very 
exceptional situations; and, as a means of efficient working in a 
park, they are not to be compared, for one moment, with the 
collecting tile, especially those which have been invented by 
Dr. Kemmerer, the able and zealous oyster culturist of the Ile 
de Ré. 

I pass over the collecting boxes or hives, which have also been 
superseded by Dr. Kemmerer’s inventions, and come at once to the 
collecting tiles. ‘hey are the common roof-tiles to which I alluded 
when I said it was possible that Sergius Orata used them in his 
ostreocultural operations. ‘Ihey are used plain, or covered with 
cement on the inner side, with shells imbedded in the cement, or 
small faggots suspended there by means of galvanised wire, The 
great advantages of these tiles are that they are cheap, easily 
replaced, and easy to manage. They can be arranged in the manner 
best suited to the peculiarities of the locality, either by supporting 
them on posts or poles, to keep them out of the mud, or by ranging 
them against each other, or by piling them in the form con- 
sidered best. Their business is to offer to the spawn, at the time 
when it is floating about, a fit resting place to fix itself upon, 
and attain years of maturity, Not the least of their merits is 
that they may be marked, so as to be identified easily, Here 
are specimens of various kinds. ‘The plain tile, marked with 
the letter O, as a badge of ownership; the cemented tile; the shell 
tile; and’the faggot tile. The great advantage which tiles, and 
especially cemented or otherwise prepared tiles, have over any other 
mode of collection, is that they are so thoroughly manageable, and 
that they enable the collector to remove the oysters as soon as they 
are large enough, and lay them flat in the etalage to grow shapely. 
Perhaps the worst kind of collecting apparatus is a piece of stone. 
It is not so easy to chip an oyster off a piece of granite when it has 
distorted itself to become accommodated to the irregular formation 





| of the stone. A specimen which I shell now show you will serve to 


give some idea how inconvenient it is when the young oysters 
deform themselves by crowding and clinging to granite rock. — 

Take, on the other hand, this specimen of a collecting tile, the 
inner surface of which is covered with oysters, some of them of 
more than a year’s growth. This tile I picked up myeelf in the 
imperial oyster-park of La Forét, near Concarneau, a place remark- 
ably well fitted for the cultivation of the oyster. It will be observed 
that the oysters here are much better a8 regards shapeliness than 
those upon the granite stone. I cannot, however, find a better way 
of enlightening you as to the application of these tiles than by read- 
ing to you the specification which Dr. Kemmerer, of the Ile de Ré 
(the oyster cultivator, who seems to have had this branch of the sub- 
ject under his special charge) has lately registered in our Patent 
Office. This specification contains, moreover, in a very succinct 
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form, much valuable information as to the working of oyster parks. 
— Oyster spawn, on its injection from the parent oyster, swims or 
floats in the sea, and is only preserved from destruction by meeting 
with some body or bodies to which it can adhere. ‘Cultch’ is the 
term in use for such bodies. As soon as it attaches itself to any sur- 
face, or is of a size to be readily seen by the naked eye, oyster spawn 
is distinguished by the name of “spat.” In the course of time the 
spat increases in size, and, passing through its intermediate stages, 
becomes oysters. But in order to acquire the characters preferred 
by consumers it must be detached from the bodies to which it had 
adhered when still young, and placed on beds or layings 
known to possess fattening properties. When left to nature, 
however, young oysters are found spontaneously to grow on the 
cultch to which they are fixed. 

“ My invention consists of contrivances calculated to meet these 
requirements, to which I give the name of oyster spat collectors. 
For this purpose I employ, by preference, tiles of the form of the 
ridge-tiles in use for roofing purposes, and made of common potter’s 
clay or other suitable materials. The dimensions which answer best 
are a breadth of seven or nine inches, with a length somewhat 
exceeding two or three diameters, as, for instance, 24in. loug by Yin. 
broad, I recommend the above form and sizes as being calculated to 
afford a good lodgment for the young oysters, and as being con- 
venient to handle and arrange compactly and solidly in groups, but 
do not confine myself to such, any other size or shape being capable 
of securing, to some extent, the object in view. Although tiles are 

rhaps the best materials that can be used for oyster spat collectors, 

do not limit myself to them, but in certain circumstances emplo 
stones, bricks, slates, earthenware, cement, “compo,” glass, metal, 
wood, papier maché, wicker-work, felt matting, rope, cork, or other 
material to which can be applied the facing or lining specified in 
the following description, which is made specially — to con- 
cave tiles as being the type and most perfect form of my collectors. 

“ Having reduced some common clay to the consistence of thick 
cream, by working it up with water, I coat, by means of a brush or 
otherwise, the hollow surface of the tiles to be used with this mix- 
ture, leaving untouwhed a small margin on each side or at the 
corners. I then prepare, iv quantity sufficient to be all worked off 
at one time befere setting, a cement capable of resisting the action of 
the water when sub erged by the sea, such, for instance, as Port- 
land cement, which, by experience, I have found to be the best for 
the purpose. Upou the prepared surface of the tile I throw a 
trowelful of cement and with the help of a wooden or other mould 
of the same curve a the tile, and filling its concave side, spread it 
rapidly over the sur’: ce so as to form a facing or lining of ag to 
din., or thereabout, in thickness. The free margins of the tile 
permit the layer of cement to attach itself firmly to it, while in the 
central portion the interposed coating of clay, by preventing adhe- 
sion, causes it to be easily detached. 

“ At or just before the period of the year when oysters begin to 
ype I place the collectors so prepared in situations chosen for 
the operation of collecting oyster spat, and where, if necessary, 
parent oysters have been previously laid, depositing the latter under 
or among them or in their immediate vicinity. When the foreshore 
is the situation selected, the part which gives the best result, the 
ground being of the right sort, is that which lies between low 
water of neap and that of spring tides. 

“Previously to the time of year when frost is to be feared, the 
collectors, unless so situated as never to be entirely uncovered with 
water nor subject to ‘ freshes,’ must be removed and treated accord- 
ing to the nature of the layings prepared for the future growth of 
the oyster brood. They may either be placed during the winter 
entire with their adherent crop of spat in suitable layings, or else 
the spat may be detached and transferred separately to the layings. 
If not undertaken before the setting in of winter, the latter opera- 
tion must be performed subsequently. A very favourable time is 
when the young are about fourteen or fifteen months old. At what- 
ever period it is done, all that is required is to remove the cement 
facing, and then to break it in pieces, according to the number of 
young present. Where but little spat has adhered to the collectors 
it will be found an economy, instead of detaching the entire facing, 
merely to gouge off what there is, and the following year to refresh 
the surface by means of a coat of thin cement applied with a 
brush.” 

In an interesting pamphlet which he has written upon this sub- 
entitled “ Des Ruches Tuilées et de la Culture des Huitres, sous 
e Rapport Commercial,” Dr, Kemmerer recommends the admixture 
of defibrinated blood with the cement with which the tiles are to be 
coated, As this is chiefly albumen, I imagine that this was adopted 
in the expectation of attracting the young oysters to the spot, by 
offering them food already provided in their place of lodgment—an 
expectation which gave them the credit for being able to exercise a 
power of selection, As I observe, however, that he has not men- 
tioned the defibrinated blood in this specification, I may fairly 
assume that he has discarded it as useless. It will be observed also that 
Dr. Kemmerer makes use of papier maché, among other materials , 
and in his pamphlet he recommends the employment of hydraulic 
limes, aud cements of peculiar manufacture, not easily to be ob- 
tained in this country. In dealing with these, however, the British 
oyster cultivator will do well to consider, not the exact letter of 
Dr. Kemmerer’s directions, but their spirit. Let him consider what 
he has to do. He has to provide an apparatus which can be obtained 
in large quantities and at small cost; something which can be easily 
carried about and arranged in the manner best suited to the peculiari- 
ties of the shore, and will yet resist the action of the waves, both by 
its weight and durability ; something, moreover, which will preseut 
rough surfaces of adhesion to the young spawn, and yet allow the 
growing oyster to be easily detached without injury to the shell; 
something that will keep the oyster from the mud, and admit of the 
freo sage of the ebbing and flowing water along the surface of 
the jon. The apparatus which best unites all these qualifications 
is, as far as | am at present aware, the collecting tile ; but it 
is for every cultivator to judge for himself; and if he can 
employ means which present all these advantages as fully as the 
eollecting tile, there can be no reason why he should not employ 
them. Dr, Kemmerer is constantly improving the tile. In fact, to 
7 the words of M. le Docteur Gerbe, an able assistant of M. 

Joste in his patriotic labours, and whom I had the pleasure of meet- 
ing at Concarneau, “We have to seek and seek; the best mode of 
collecting the spat has yet to be discovered.” 

You will have observed that Dr. Kemmerer advises that the 
hollow side of the tile should be coated with cement, and, generally 
speaking, it is to that side that the oysters attach themselves. The 
little streams aud currents into which the tide is broken Ly the 
irregularities of the shore carry the spat about, and if the tiles be 
resting upon their edges, these currents flow under the hollow parts 
and deposit the spawn upon the inner surface. In comyiunities of 
oysters there are, however, nearly as many instances of eccentricity 
as among communities of mankind, and it occasionally happens that 
the upper and not the under surface is chosen. Here is a remarkably 
fine and crowded example of this, which was picked up among the 
oyster parks of the He de Ré by Mr. Mitchell, the secretary of the 
Fish and Oyster-breeding Company, and kindly presented by him 
to me. 

In quitting this branch of the subject I would call attention to 
the bearing which this method of promoting the reproduction of 
oysters upon the shores is likely to have upon the condition of the 
deep-sea beds. It seems clear that the gradual disappearance of the 
oysters of late years is due to impoverishment of the natural beds 
by over-dredging. Captain de Saumarez, of her Majesty's steamer 
Dasher, told me that a few years ago, when surveying between 
Jersey, Alderney, and the coast of France, he came upon a large 
bed of natural oysters lying in the bottom of the Channel, more 
than three miles in length, and of considerable breadth. The 
neWs soon spread, and in a very short time (such was the rapacity 
of the oyster-dredgers) not an oyster was left to tell the tale. Now, 
it is likely that, by establishing oyster- breeding in all available parts 
of the foreshores, the quantity of the spawn will become so enormous 
that the deep sea beds will be benefitted by it. The perils which 
an individual embryo must be exposed to in its journey from the 





coast to “full fathom five” at the bottom of the Channel, must, of 
course, be formidable and numerous ; but when we recollect that 
each mother-oyster throws forth such embryos by millions, it can 
scarcely be that so much spawn can be produced without vast quan- 
tities being carried away by the water and deposited safely at the 
bottom of the sea. This, indeed is the opinion of M. Coste, who 
points to the alienation of the foreshores for this purpose as the most 
certain means of renovating the deep sea beds. 

It is highly probable that these artificial methods of promoting 
the propagation and protecting the spawn might be applied with 
effect to other shell fish than oysters. While I was writing this 
[eee I received a letter from the Right Hon. Edward Cardwell, her 

ajesty’s Secretary of State for the Colonies, to the effect that the 
Pearl Fishery at Ceylon had entirely failed this year, and asking 
for information that might be of service to the Ceylon Government 
as to the cultivation or preservation of the pearl oyster. Now I 
need not tell most of you that the pearl oyster is not an oyster at all. 
It belongs to the order Aviculida, aud is one of the wing shell. It 
throws out a byssus, like the mussel, whereby it attaches itself to 
other shells or stones. The letter of Mr. Cardwell was accompanied 
by a copy of a despatch from acting-governor O’Brien to the Duke 
dy stating full particulars of the surveys made and the 
observations taken. I cannot, of course, detail them here. I may 
mention, however, that the circumstances were sufficiently desperate 
to warrant the Ceylonese Government in putting a stop to all pre- 


parations for the fishery ; and the acting-governor adds 
that he is afraid “that there is no prospect of a fishery 
for some years.” Now, it would be very presumptuous 


in me to offer any very decided opinion as to the cause of the failure 
of the Ceylon fishery, in the face of the fact that these suspensions 
and failures of the fishery have occurred before, and have occupied 
the serious attention of eminent and intelligent men, who have 
enjoyed ample opportunities of investigation without coming to any 
certain conclusion as to the cause of the mischief ; but on reviewing 
the circumstances of the case, as described in the acting-governor’s 
despatch, it appeared to me probable that the calamity was due, not 
to one cause only, but to a combination of causes, and that here was 
a case where the artificial processes of the oyster-cultivators might 
be applied almost with the certainty of success. Mr. Mitchell (who 
has studied this subject of oyster culture to as good effect as any 
man in this country) entirely agrees with me in this, and feels 
certain that, without in any way encroaching on the ancient pearl- 
oyster banks, the multiplication of the bivalve that produces the 
pearl might be secured in Ceylon if the Government would grant the 
use of the foreshore, in certain parts of the island, for the establish- 
ment of artificial beds in which the principles of marine pisciculture 
could be effectually applied. The pearl-oyster (or rather mussel) is 
a ahell-fish, which is able to exist and thrive on ebb-dry foreshores, 
and its means of attaching itself to the soil are such as to render it 
easier of control than the edible oyster. If an experimeut of this 
kind were successful, the artificial system of cultivation might afford 
the means of introducing the pearl oyster to many parts of India 
besides where it is at present found. 

After Mr. Mitchell and myself had come to this opinion, it struck 
me that I should do well to turn to Sir Emerson Tennent’s valuable 
work on the “ Natural History of Ceylon,” and on doing so I find 
that he recommends precisely the same remedy. Sir Emerson 
Tennent gives a most interesting account of the pearl fishery and of 
what was known and surmised as the cause of its occasional failure. 
He says:— 

“ A trade more ancient by far than that carried on in chanks, and 
infinitely more renowned, is the fishery of pearls on the west coast 
of Ceylon, bordering the Gulf of Manaar. No scene in Ceylon pre- 
sents 80 dreary an aspect as the long sweep of desolate shore to 
which, from time immemorial, adventurers have resorted from the 
uttermost ends of the earth in search of the precious pearls for which 
this gulf is renowned. On approaching it from sea, the only per- 
ceptible landmark is a building erected by Lord Guilford, as a 
temporary residence for the Governor, and known by the name of 
the “ Doric,” from the style of its architecture. A few cocoa-nut 
palms appear next above the low sandy beach, and presently are 
discovered the scattered houses which form the villages of Aripo and 
Condatchy. 

“Between these two places, or rather between the Kalaar and 
Arrive river, the shore is raised to a height of many feet, by 
enormous mounds of shells, the accumulation of ages, the millions 
of oysters, robbed of their pearls, having been year after year flung 
into heaps, that extend for a distance of many miles. 

“ During the progress of a pearl fishery, this singular and dreary 
expanse becomes suddenly enlivened by the crowds who congregate 
from distant parts of India; a town is improvised by the construc- 
tion of temporary dwellings, huts of timber and cajans, with tents of 
palm leaves or canvas ; and bazaars spring up, to feed the multitude 
on land, as well as the seamen and divers in the fleets of boats that 
cover the bay. 

“ visited the pearl banks officially in 1848, in company with 
Captain Steuart, the official inspector. My immediate object was to 
inquire into the causes of the suspension of the fisheries, and to 
ascertain the probability of reviving a source of revenue, the gross 
receipts from which had failed for several years to defray the 
cost of conservancy. In fact, between 1837 and 1854, the 
pearl banks were an annual charge, instead of producing 
an annual income, to the colony. ‘The conjecture, hastily 
adopted, to account for the disappearance of mature shells, had 
reference to mechanical causes; the received hypothesis being that 
the young broods had been swept off their accustomed feeding 
grounds, by the establishment of unusual currents, occasioned by 
deepening the narrow passage between Ceylon and India at 
Paumbam. It was also suggested, that a previous governor, in his 
eagerness to replenish the colonial treasury, had so “scraped ” and 
impoverished the beds as to exterminate the oysters. To me, 
neither of these suppositions appeared worthy of acceptance; for 
in the frequent disruptions of Adam’s Bridge, there was ample 
evidence that the currents in the Gulf of Manaar had been changed 
at former times without destroying the pearl beds; and moreover 
the oysters had disappeared on many former occasions, without any 
imputation of improper management on the part of the con- 
servators; and returned after much longer intervals of absence 
than that which fell under my notice, and which was then creating 
serious apprehension in the colony. 

“ A similar interruption had been experienced between 1820 and 
1828: the Dutch had had no fishing for twenty-seven years, from 
1768 till 1796 ; and they had been equally successful from 1732 till 
1746. The Arabs were well acquainted with similar vicissitudes, 
and Albyrouni (a contemporary of Avicenna), who served under 
Mahmoud of Ghuznee, and wrote in the eleventh century, says that 
the pearl fishery, which existed in the Gulf of Serendib, had 
become exhausted in his time, simultaneously with the appearance 
of a fishery at Sofala, in the country of the Zends, where pearls 
were unknown before; and hence, he says, arose the conjecture 
that the pearl oyster of Serendib had migrated to Sofala. 

“It appeared to me that the explanation of the phenomenon was 
to be sought, not merely in external causes, but also in the instincts 
and faculties of the animals themselves, and, on my return to 
Colombo, I ventured to renew a recommendation which had been 
made years before, that a scientific inspector should be appointed to 
study the habits and the natural history of the pearl-oyster, and 
that his investigations should be facilitated by the means at the 
disposal of the Government. 

“ Dr. Kelaart was appointed to this office by Sir. H. G. Ward, in 
1857, and his researches speedily developed results of great interest. 
In opposition to the received opinion that the pearl-oyster is 
incapable of voluntary movement, and unable of itself to quit the 
place to which it is originally attached, he demonstrated, not only 
that it possesses locomotive powers, but also that their exercise is 
indispensable to its economy when obliged to search for food, or 
compelled to escape from local impurities. He showed that, for 
this purpose, it can sever its byssus, and re-form it at pleasure, so 
as to migrate and moor itself in favourable situations. The esta- 
blishment of this important fact may tend to solve the mystery of 





the occasional disappearance of the oyster; and if i 
further discovery that it is onscaptibte of tranalation booms vieto tt 
place, and even from salt to brackish water, it seems reasonable to 
expect that beds may be formed with advantage in positions Suitable 
for its growth and protection. Thus, like the edible oysters of our 
own shores, the pearl-oyster may be brought within the domain of 
pisciculture, and banks may be created in suitable places, just as the 
southern shores of France are now being colonised with oyster; 
under the direction of M. Coste. The operation of sowing the pn 
with pearl, should the experiment succeed, would be as gorgeous in 
reality as it is grand in conception; and the wealth of Ceylon, in 
her ‘treasures of the deep,’ might eclipse the renown of her gems 
when she merited the title of the ‘ Island of Rubies.’ ” 

How far the conclusions of Dr. Kelaart, as to the migratory 
powers of the pearl oyster, are accurate, | cannot tell; but I am 
rejoiced to find the opinion of so careful an observer as Sir 
Emerson Tennent, as to the applicability of oyster-culture to 
ian of this important fishery tally so exactly with my 
_ Little remains for me to do but to lay before you a few considera- 
tions as to the practicability of applying the processes of the French 
cultivators to the renovation of our own oyster fisheries, and of thug 
rendering this delicious and popular article of food more plentiful 
and, consequently, cheaper, than it ever was. Of course, we shall 
have plenty of objections started. A keen observer of human 
nature, who has had great experience of mankind, and has seen 
“men in nations,” has declared that, whereas it is the faculty of the 
oriental mind to consider a proposition newly put before ‘it with 
the view to discover what of good there is in it, it is the faculty of 
the occidental mind to object. Now, objections on the part of those 
who are in possession of the oyster fisheries which already exist 
may be expected; it is in the nature of things that these should 
prefer to keep their business to themselves rather than see it thrown 
open. These will tell us that it is only in certain localities, and 
amid certain conditions, that the native oyster can attain its much- 
prized perfection of plumpness. That is very possibly so; but I 
believe these localities to be much more numerous than those which 
are now used for the purpose of oyster culture. It is even possible 
that there are some spots where the conditions necessary to perfection 
exist in so happy and special a manner that the oyster may attain 
in them a degree of excellence not attainable in other less fortunate 
places. What then? Is it not exactly the same with the grape 
vine? And is the multitude, who can only afford pence for its 
luxuries, to be debarred from good sound ordinaire because the 
wealthy can sip Clos de Vougeot and the Prince Metternich’s 
Cabinet at the cost of pounds? In illustration of the peculiar 
circumstances which may affect the condition of oysters I may 
mention thai the excellence of the Pandore oysters, so prized 
by the Edinburgh gourmets, is attributed to the refuse of the 
Preston Pans breweries, which finds its way into the sea near their 
layings. 

But a still more dangerous class of objectors are those who, in 
scientific garb, start objections which are not supported by the truths 
of science. Since propositions have been afoot for applying the 
seo ted of the French oyster cultivators to the enrichment of our 
oreshores, much has been said about frost and the Gulf-stream, and 
it has been objected that although these processes may do very weil 
in the Bay of Biscay, where there is no frost and where there is the 
Gulf-stream, they may not answer so well here where the conditions 
are reversed. Now, in reply to this, I have to say that there is frost 
in the Bay of Biscay, and that the effect of the Gulf-stream is no 
more appreciable there than it is upon our own coasts, especially upon 
the coast of Ireland. Whether there is such a thing as the Gulf- 
stream at all, whether it is possible for a stream of hot water to find 
its way across the wide Atlantic, preserving throughout the journey 
its individuality amid the colder ocean through which it flows, is a 
question I must leave to the decision of abler men than myself, but 
at any rate those who believe in the existence of this stream have 
always given the shores of Ireland credit for participating in its 
benefits quite as much as any other part of Europe; and I have had 
the satisfactiou of hearing Mr. Ffennell, the Government Commis- 
sioner of Fisheries, express his conviction that the processes of 
oyster culture will succeed in England, and that they could not fail 
to be in the highest degree beneficial if applied upon the Irish coast, 
for he knew of miles upon miles of shore which might be converted 
from literally desert sands into fields of smiling plenty. I also am 
convinced that on the shores of England, and especially in the 
mouths of our great rivers, and on the east coast northward from the 
mouth of the Thames, there are large tracts which only require 
enterprise and capital to become manufactories of food and nurseries 
of wealth. 

Already several enterprises of this kind have been undertaken. 
With the view of putting to the test of actual trial the French systemof 
artificial oyster culture, the “ Fish and Oyster Breeding Company” 
have acquired the use of a portion of the oyster layings belonging to 
Mr. Scratton, of Prettlewell, which are situated on the foreshore to 
the west of the pier at Southend. Here they have laid down 
about 1,500 bushels of full-grown oysters, which have been 
spread over about five acres of space in such a way as to leave 
room for the placing of 50,000 of Kemmerer’s collectors, which are, 
at the present time, being prepared under his patent. If each col- 
lector, on an average, catches but ten spats, the crop secured in 
one year will amount to 500,000 oysters, the value of which will 
be £1,000. 

Having made arrangements with an adjoining proprietor for the 
use of a series of fish pits, originally constructed as vivaria, for the 
keeping alive of flat fish for markets previously to the construction 
of railroads, and containing each about 400 superficial surface of 
water, this company intend setting apart some of them for experi- 
ments in the rearing of oysters in claires, on the system so 
successfully produced on the west coast of France, and devoting 
others to experiments with young salmon, whitebait, flat fish, and 
eels, all of which, there is reason to think, cau, with profit, be 
grown for sale in confinement. They thus hope not only to have 
immediately in working order an establishment situate within an 
easy distance of London, calculated to forma centre of practical 
information on the subject of marine pisciculture, but to be able to 
demonstrate the profitable nature of such undertakings by the divi- 
sions of respectable dividends. ; 

This und-rtaking, if properly carried out (as I have little 
doubt it will be under the able superintendence of Mr. Mitchell), 
can scarcely fail of success. There is also another company about 
to begin operations at Herne Bay, in which my coadjutor, Mr. Buck- 
land, is interested, a circumstance which of itself is a warrant of 
success. 

Into the legal branch of the question I do not propose 
to enter very deeply. I am aware that there are legal diffi- 
culties in the way of oyster culture not inconsiderable, but 
difficulties in the way of a laudable enterprise are only incentives to 
work harder in bringing it about. The right of the crown to the 
foreshores is an ancient one, and it is necessary to the proper 
defence of our seaboard. I have no doubt, however, that in all 
localities proper for their cultivation, and upon good reason being 
shown, the crown would be advised to cede that right under limita- 
tions, and Parliament may be induced to give a right of private 
property to oyster cultivators in the parks which they construct, and 
all contained in them. The greater part, if not all, the oyster 
fisheries which at present exist upon our coasts, have their rights 
founded upon royal charters. It is worthy of notice that in the little 
island of Guervsey the same difficulties existed, but they are nearly, 
if not quite, overcome. Three years ago, visiting that interesting 
and beautiful ocean gem, I noticed in some of the bays which skirt 
the island what appeared to me to be a particular aptitude for oyster 
cultivation. Some gentlemen of the island, to whom I spoke about 
the matter, determined to take the idea up and work it to prolit, and 
they have since been organising their plans. It was found, how- 
ever, that before they could set to work they must obtain the con- 
sent of the Queen, who claimed the foreshores, not as Queen of 
England, but as Duchess of Normandy ; and that they must then go 
to the States of the island, and ask them to make such an alteration 12 
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the laws of the island as would make it a larceny for anyone to steal | 


oysters from a park laid out upon what has hitherto been considered 
open shore. These were formidable difficulties to overcome, 
especially the last; but that they have been overcome I have good 
warrant, for only the other day I received a letter, dated the 25th of 
April, from Dr. Hoskins (a Fellow of the Royal Society, an eminent 
meteorologist, who has for nearly a quarter of a century 
recorded and digested the meteorological phenomena of the 
channel, the honorary secretary of the Acclimatisation Society 
o’ Guernsey, and my very good friend), in which he says:—“ You 
will be glad to hear that oyster-culture is being taken up very 
earnestly by our people, and that several companies are already 
formed, and have obtained grants of beach in some of the bays. 
I am very glad-indeed to hear it, for (unless 1 am very much 
mistaken) I perceive in this movement the germ of prosperity in 
the future, and I am in hopes of living to receive an annual 
barrel of Guernsey oysters, as a testimonial, for having been fortu- 
nate enough to be the first to point out the capabilities of the island. 

It now becomes my pleasiug duty to thank you very gratefully 
for having listened to what 1 have had tosay, Much that I have 
told you is taken from other and abler observers, but if 1 have had 
it in my power to add anything from my own opportunities of 
observation to what they have recorded, it is an achievement of 
which I ~hall always have reason to be proud. It may be an old 
art (as I commenced by stating), but in this country it is a new 
cne, and I, for my part, shall feel amply repaid for any trouble 1 
may have taken in the matter, by the sense that I have been instru- 
mental in a movement so fraught with benefit to my fellow- 
ereatures, and proud am I at being permitted to march in this great 
movement shoulder to shoulder with Coste, Kemmerer, Mitchell, 
and other zealous oyster cultivators—not as generals of the army, 
but as pioneers. It was once said that that man who made two 
blades of grass grow where one grew before, deserved better of his 
country than the conqueror of armies. How much more w ill they 
deserve who grow food where none ever was before ? 

To cultivate thr sea; to till and sow the shore like a corn field ; 
to cover the salt sand with rich and nutritious crops; this will be 
an achievement indeed! And, that it is not an impossible one, the 
example of what has been done upou the Freuch coast, gives us sure 
and certain proof. Let us set about it. 

As an inceutive to this work, I will show you just one picture 
more. It isa view of the Bay of La Tremblade, in the He de Ké, 
the foreshore of which is covered with oyster-parks. The water is 
down, and allows us to see the walls of enclosure, and here are the 
poles driven into the shore, which show the lines of demarcation 
between the several properties. Some peasants are working at 
these parks, and here sits Dr. Kemmerer, the zealous oyster- 
cultivator, surveying, with an air of pleased satisfaction, the 
glorious scene of plenty which he and those who have worked with 
him have evoked, as it were, out of the desert. Who does not envy 
his feelings ? 








SUBMARINE TELEGRAPHY., 


Proressor Samuet F, B. Morse has lately published the follow- 
ing letter :— 

“In a notice in the Telegraphic Journal, of April 2nd, of the late 
Mr. Brett’s collection of pictures, there is this incidental remark ; 
‘ The late Mr. J. W. Brett who was designated by Prof. Morse as 
the father of submarine telegrapby,’ &c. I have never designated 
Mr. Brett, nor any one else, as ‘ the father of submarine telegraphy,’ 
having always claimed to have first proposed, and personally laid 
and operated, the first submarine telegraph myself. Mr. B-- tt 1 knew 
well; he was a personal and highly esteemed friend, but I knew 
that he supposed Himself to be the first who had proposed a subma- 
rine line in 1845, In conversations with him I always insisted that 
not only the first proposal, but the first actual execution and opera- 
tion of such a line, belonged to me. I told him I had unanswerable 
evidence of the fact. This announcement to him I saw gave him 
uneasiness; aud after.1 left Paris in 1858, for Porto Rico, he wrote 
me a letter under date of Nov. 15, 1858, in which he asked me to 
give him the history of my connection with submarine telegraphy. 
To this letter I replied from Arroyo, Porto Rico, December 27, 1858, 
quite at length, giving him minutely its history. In that letter (a 
press copy of which | have by me), I showed him that at least as 


early as 1838 I had made the proposition of an Atlantic telegraph | 


to Robert Walsh, E-q., the American consul in Paris, for Mr. Walsh 
testifies to that fact of his own move, without my knowledge, at the 
time in one of the American journals, of which he was the foreign 
correspondent. But I refer him also to my letter of Sept. 27, 1837, 
to the Secretary of the Treasury, published in the Congressional 
documents, in which letter i suggest the submarine method of con- 
structing a telegraph line. I referred him also to my letter to 
another Secretary in August, 1843, in which I make the distinct 
prediction of a future Atlantic telegraph, as a deduction from ex- 
periments I had made. For in the auturan of 1842 I had carried 
into effect the proposition of a submarine line in the harbour of New 
York, laying out the line personally from Castle Garden to Gover- 
nor’s Island. This was an acknowledged success by the journals 
of the day, and for this success I received the gold medal of the 
American Institute. This medal fixes a date (1845) unmistakably. 
Mr. Brett rests his claim on the fact that in 1846 he addressed a 
letter to the British Government proposing oce mic and subterranean 
telegraphs. ‘The year 1845 is the earliest date to which he appeals, 
and at that date he had only suggested a plan of submarine tele- 
graphs to the british Government, while three years before I had 
actually constructed and operated in New York harbour a submarine 
telegraph line. 

“It is obvious, therefore, that I could not have designated Mr. 
Brett as the ‘father of submarine telegraphy.’ The Telegraphic 
Journal marks these words professedly as a quotation from a written 
or printed document of mine. I have never written nor printed 
any such admission. ‘The nearest to such an admission is the fol- 
lowing extract from the historical letter alluded to, which I wrote 
to Mr. brett. After giving him a detailed account of the steps I had 
taken in submarine telegraply, I say, ‘1 haveread your account of the 
origin and progress of the ocean telegraph with deep interest, and 
if chronology by its rigid dates gives the origin of submarine tele- 
graphy to me, it cannot detract from you the undoubted merit of 
having independently originated the project of submarine intercom- 
munication, and successfully carried it out, too, in Europe to a use- 
ful result. I esteem and honour you as the futher of European sub- 
marine teleyraphy, and | rejoice that both the honour and the profits 
have been so justly awarded to you.’ 

“ In thus awarding to Mr. brett in that letter the honour of being 
au independent originator of * European submarine telegraphy,’ | 
ought to say that if there are other claimants to that position in Hu- 
rope, I do not pretend to decide between them. I based my remark 
to Mr. Brett solely on his representations to me, believing him to 
be, as he was, an honourable and a high-minded, as he certainly was 
agenerous and worthy man, If the supposed admission on my 
part that Mr. Brett was the ‘father of submarine telegrapby,’ is 
founded on this letter of mine to him, it is seen at once that it is a 
misquotation in the Telegraphic Journal, aud (as 1 am willing to be- 
lieve) through mistake, that the important qualifying word 
‘ European ’ was left out, but which is nece ssary to be inserted 
to make the quotation conform both to my letter and to the truth of 
history.” 


More Companizs.—A prospectus has been issued of the Floating 
Telegraph Station and Lightship Company, with a capital of 
£251), 60, in shares of £10. The object is to provide and anchor 
ships near the track of vessels, to serve as electric telegraph and 
Signal stations. ‘The first stations proposed to be established will be 
off the Scilly Islands, at the entrance of the Ei glish end Welsh 
Channels, and cff Cape Kace, Newfoundland. A prospectus has 
been issued of the Wilnecote Collieries and Ilve or lron Brick 
Company, with a capital of “100,000 in shares of £10, for wanufac- 
turing iron brick in the neighbourhood of ‘Tamworth, Warwickshire. 








THE AMERICAN PATENT COMMISSIONER ON 
THE POLICY OF PATENTS. 

Tue law requiring the Commissioner of Patents to commu- 
nicate to Congress an annual report, contemplates that, in addi- 
tion to statistical statements and tables, he should present his 
reflections upon the working of the laws he is called upon to 
administer, and exhibit a view of the progress of the arts of the 
country, which it is his peculiar privilege to observe. The present 
Commissioner, in his last report, observes, In discharging this duty 
I shall take the liberty of departing from the formality of a 
mere official communication, and address myself, through Congress, 
by whose munificence the reports of this office are so widely dissemi- 
nated, to the public, for whose benefit they are mainly intended. 

The subjects to which I shall call attention are—the policy of any 
system of protection by patents ; the advantages of our own system 
as compared with thos2 of other leading industrial nations, and par- 
ticularly Great Britain ; the state of the industrial arts in this 
country, as exhibited by the inventions examined in this oflice 
within the last one or two years; and the moditications of patent 
laws which, in my judgment, would give greater efficiency to our 
patent system. - A 

I am aware that, to most inventors in this country, it would seem 
not less preposterous to question the right of property, or the funda- 
mental laws of morality, than to inquire into the right and policy of 
granting patents for inventions ; but we cannot shut our eyes to the 
fact that, within the last few years, the policy of patent laws has 
been the subject of grave discusssion in Europe. No later than 1862 
a distinguished member of the House of Commons, in England, gave 
notice of a motion to consider, not the working, but the policy of 
the patent law itself; and in a debate which arose in May, 1862, 
upon a motion of Sir Hugh Cairns for an address to the Crown, 
praying for the appointment of a commission to inquire into the 
working of the law relating to patents for inventions, members of 
Parliament stated that, year by year, the opinion had grown more 
general that, practically, patents did more harm than good to in- 
ventors. In 1852 a select committee of the House of Lords was 
appointed to consider a bill proposed to amend the then existing law 
of patents. The voluminous evidence taken before this committee 
has been published, and is full of instruction as to the working of the 
patent laws in Great Britain, and the questions which arose as to the 
policy of those laws. The character of the questions which were 
raised as to the policy of any patent system is exhibited by some of 
the mterrogatories proposed by the committee :— 

“Do you think that the fact of a patent being granted is a con- 
siderable obstruction to anybody else inventing in that line ?” 

“ You think that in no case where a useful improvement in the 
course of a manufacture suggests itself to the mind of a man, he 
would be deterred from making that improvement for fear of being 
dragged into litigation by reason of his infringing some other 
patent ?” : : 

“ Do you not think that the stimulus which a patent gives to aman 
withdraws a great many ingenious artizans from their usual and 
more useful work in order to invent things which, when invented, 
are of no use whatever ?” 

A question put to Mr. Brunel, an engineer of acknowledged 
eminence, is,“ The result of your evidence is, that you are very 
decidedly of opinion that the whole patent system should be 
abolished ?” 

His auswer is: “ Yes; I think it would be an immense benefit to 
that unfortunate class of men whom we call inventors, who are at 
present ruined and their families ruined, and who I believe are a 
great injury to society.” 

“ And you think that those consequences,such as ruin to inventors 
and evils of that description, would subsist equally, though the 
patent laws were made simple and effective ?” 

“ Yes, I think they would be very much increased ; and if patents 
are continued, I hope the principle will be carried out thoroughly, 
and then it will not stand for two years.” 

‘“*T can see every day that the poorer class of inventors ruin 
themselves by the attempt to work out some idea for the sake of get- 
ting a patent, while in all probability, if the man had gone to his 
master and said: ‘ Well, it strikes me, that by such a means we 
should be able to get through more work and do something better ; 
what do you think about it ?’ the chances are that most masters 
would, if they saw it was a good idea, give the man £1 or a £5 note ; 
and the man the next day would be at work at something else, and 
you would have out of that man’s brains an immensely greater 
portion of invention, and 1 believe he would get much better paid 
for it. I believe he would really make money; whereas, now, 
everybody acquainted with these men knows that they lose money 
by it, and that an inventor, a schemer, is a poor man, who, is more 
likely to go to the workhouse than anything else.” 

Mr. J. L. Ricardo, a member of the House of Commons, in his 
answer to the questions of the committee, forced the free-trade 
doctrines of his eminent namesake to the utmost verge. 

He says: “ The result of my experience and observation has been 
a conviction that the whole system of granting patents at all is very 
injurious to the community generally, and certainly not of any 
advantage whatever to the inventor. | consider that it is in a great 
measure a delusion upon the inventor to suppose that the patent 
privileges which are granted to him reuder his invention more 
valuable than it would be supposing there did not exist any mono- 
poly with regard to it.” He regards a monopoly with respect to a 
particular trade as being in exactly the same situation as a mopopoly 
respecting any particular invention, “ The object of a patent is to 
mouopolise a particular trade.” He quotes Mr. Say, who considers 
a patent as a recompense which the Government grants to the 
inventor at the expense of the consumer. He quotes the opinion 
of Lord Kenyon, in the case of Hornblower against Bolton, in which 
he says: “I confess I am not one of those who greatly favour 
patents ; for although in many instances, and particularly in this, 
the public are greatly favoured by them, yet, on striking the balance 
on the subject, I think that great oppression is practised on inferior 
mechanics by those who are more opulent.” He does not refer to 
the views of Lord Mansfield, the great founder of commercial law, 
who held that “in all work of the mind and of genius the common 
law of England ought to be held as giving an absolute property.” 
He refers to Lord Bacon, who in his advice to Sir George Villiers 
says: “ Especial care must be taken that monopolies, which are the 
canker of all trading, be not admitted under the specious pri text of 
public good.” But he makes no mention of the tribute to inventive 
genius which Lord Bacon proposes in his “ Atlantis,” where he 
says: “Upon every invention of value we erect a statue to the in- 
ventor, and give him a liberal and honourable reward.” 

The objectors to the policy of a system of protection by patents, 
as appears by the questions propounded by the committee of the 
House of Lords, and the answers above quoted, may be resolved into 
three classes :— 

1, Those who honestly doubt whether the system of patents 
affects the assumed development of the industrial resources of the 
nation; 2, those who believe that the progress of a nation is to be 
secured only through the encouragement and instrumentality of the 
favoured classes; and 3, those who, carrying the abstract principles 
of free trade to too great a generalisation, deny the policy of any 
law which savours of a monopoly, or effects even a temporary pro- 
tection of industry or genius. The objections of the first class I will 
hereafter attempt to answer in detail. ‘Those of the second class not 
openly favoured under the present political condition of affairs in 
this country, have found sympathy with a class row, happily, 
perhaps, removed from us, who always regarded with contempt the 
poor inventors of the North. It is this spirit which breathes in the 
language of the eminent engineer, who conceives that the poor 
inventor would be sufficiently rewarded by receiving a one-pound 
or a five-pound note from his master. It is unnecessary to reply 
seriously to this class of objectors. They can be found only ina 
country where the avowed objects of the laws which regulate the 
descent of property are the concentration of wealth in the hands 
of the few, and the support of hereditary aristocracy; where the 
Lusbandmen on small properties have been driven from the land, in 





order that 2,000 proprietors may possess among them one-third of 
the land, and the total revenue 1 P the three kingdoms; where the 
doctrines of political economy prevail that large farms, large machine * 
shops, large cotton mills, and co ironworks, can produce cheaper 
than small ones, and therefore very properly supersede and obliterate 
them; and where a theologian no less respected than Dr. Chalmers 
can be found to affirm the blessings of a splendid aristocracy, “ that 
from this higher galaxy of rank and fortune there are droppings, as 
it were, of a bland and benign influence on the general platform of 
humanity.” 

There is, unfortunately, in this country, more sympathy with the 
last class of objectors, who regard, with Mr. Ricardo, a patent ob- 
noxious, as a remnant of the old abuse of monopolies, by which an 
individual obtained from the Crown the exclusive right to exercise 
some particular trade, and who consider the patent laws asa product 
of the semi- barbarous age of Queen Elizabeth. During her reign 
the sole right to buy and provide steel within her realm was granted 
toa single nobleman, The sale of salt, starch, leather, paper, &c., 
was restricted to favoured persons, who, in some cases, raised the 
prices to 1,000 per cent. and upwards. It was this class of monopo- 
lies against which Lord Bacon inveighed. The evils of this policy 
increased to such an extent, that it was considered by the Parliament 
of James [. altogether incompatible with the prosperity of the coun- 
try. This feeling produced, in the 21st of James L, the famous 
“ statute of monopolies "—famous not only for the abolition of the 
former unjust monopolies of trade, but for establishing the rights of 
inventors, which date, according to Blackstone and other English 
jurists, from that law. The statute suppresses monopolies by making 
void the future grants of all such as os not come under the follow- 
ing proviso :—* Provided also, and be it enacted, that any declaration 
before mentioned shall not extend to any letters patent and grants 
of privileges for the term of fourteen years or under, hereafter to be 
made, of the sole working or making of any manner of new manu- 
facture within the realm, to the true and first inventor or inventors 
of such manufacture, which others at the time of making such 
letters patent shall not use, so as also they be not contrary to law, 
uor mischievous to the State, by raising the prices of commodities 
at home, or hurtful of trade, or — enerally inconvenient.” Certain 
patents, more of the character of the old mow polies of trading, 
which paid a yearly rent to the «xchequer, were exempted from the 
operation of the statute. The date of the act was 1624. In 16389, 
great discontent having arisen in the public mind with respect to 
the monopolies and privileges which remained, there was issued a 
proclamation abolishing a great many of the privileges which still 
existed, and, among others, “ all patents for new inventions not put 
in practice from the date of their respective grants.” There was 
thus in the general statute abolishing mouopolies, and the subse- 
quent proclamation clearing away such as subsisted, a distinct recog- 
nition of the claims of useful inventions to exemption. 

It is a curious fact in the general history of the origin of the 
patent policy, that the original object in granting patent privilegos 
in France, as stated by M. Wolowski, professor of commercial 
legislation, in the evidence before the committee of the House of 
Lords, was to break up the monopoly of the guilds of trade, which 
formerly existed in France, as well as in almost every city in 
Europe. Ali the persons practising any one art or trade in a par- 
ticular city, such as the tailors, the brewers, the tanners, the 
goldsmiths, &c., were united into a company, which received from 
the Government the exclusive right to practise their vocation. The 
competition of the art or trade was thus restricted to those who 
had been made free of the company; and no person could be made 
free until he had complied with regulations, often intentionally 
made numerous and vexatious, in order to prevent too many persons 
entering the business. No member of the guild could work, except 
in conformity with its rules. An inventor of any improvement in 
the trades practised by the guild, not a member thereof, could 
not employ his own invention; a patent gave the inventor 
the right of working individually, in derogation of the chartered 
monopoly of the guild, According to M. Wolowski, patents 
are now granted in Austria for the same object. Thus, 
the dawn of the rights of inventors has been actually coeval 
with the destruction of monopolies, odious to the common 
justice of men. And the common sense of mankind has marked a 
distinction between such monopolies and the exclusive 1ights con- 
ceded to inventors. Their rights under patents are called monopo- 
lies only from the poverty of language, which has failed to express 
in words a distinction which no less clearly exists, The odious 
monopolies, or those pe | so called, such as were given in the 
time of Elizabeth, for the sale of salt, starch, paper, steel, &c., were 
grants simply to aid individuals in amassing wealth, and favoured 
the aggregation of property in a few hands without opening new 
sources of national wealth, and were thus in derogation of the 
rights of others without compensatory public benefit, and were, 
therefore, positively injurious, Prof. Bowen has shown, in opposi- 
tion to dogmas of Adam Smith, that individual and national wealth 
are not identical ; that individuals grow rich by the acquisition of 
wealth previously existing ; nations, by the creation of wealth that 
did not previously exist. “ Invention,” says Mr. Ray, according to 
Prof. Bowen, “is the only power on earth that can be said to create. 
It enters as an essential element into the process of the increase of 
uational wealth, because that process is a creation, and not an acqui- 
sition. It does not necessarily enter into the process of the increase 
of individual wealth, because that may be simply an acquisition, 
not a creation.” “Hence,” continues Mr. Bowen, “the most 
frequent cause of the increase of national wealth is the increase of 
the skill, dexterity, and judgment, and of the mechanical contri- 
vances, with which national labour is applied.” In this view, how 
can a monopoly of a trade be compared with the exclusive right in 
an invention? How can the exclusive privilege to sell salt in 
Elizabeth’s time, which added not one bushel to the production, but 
which enriched the monopolist and robbed the community, as was 
the fact, by raising the price from sixteen pence a bushel to fifteen 
shillings, and the exclusive right of Whitney to his invention of 
the cotton gin, which has added hundreds of millions to the pro- 
ducts and exports of the country, be both branded, with equal 
justice, with the odious name of monopoly ? 

The argument of the distinguished member of Parliament, 
Mr. Ricardo, against patents, on the ground of their being mono- 
polies, may have less weight when the immediate practical grounds 
of his objections are considered. It appears from his evidence 
before the committee that he was chairman of the Electric Tele- 
graph Company—the great company which, under Mr, Wheat- 
stone’s patents and a charter from Parliament, exclusively controlled 
the system of telegraphic communication in England. 

It appears that the company paid for the patent rights under 
Mr. Wheatstone the sum of £140,000, and that the company had 
paid nearly £200,000 in buying patents, and litigating them ; that 
the company had bought up a very large number of patents which 
interfered with their exclusive rights, because they bad made it a 
rule, if a man offered reasonable terms, to buy an invention, how- 
ever bad it might be, sooner than litigate it; and that they paid for 
one patent—that of Mr, Bains—£8,000 or £9,000, which, although 
it did not quite come up to the expectation of the company, they 
found useful in combination with other patents. The obvious 
question occurs how, but for the existence of the patent laws which 
recognised the rights of the company to the exclusive use of 
Mr. Wheatstone’s and Mr. Bains’ patent, for which they had paid 
the inventor a full equivalent, could they have had the means of 
reimbursing themselves for the vast expenditure for the original and 
competing patents? What more instructive illustration could be 
found, except the whole free-trade policy of Great Britain, of the 
fallacy of political economy founded simply upon the individual 
interests of men and nations ? 

It is gratifying to observe that Mr. J. 8S. Mill, admitted to be the 
ablest living writer upon political economy, and a strong advocate 
of free trade, thus frankly admits the reasonableness of granting 
patent rights: —“The condemnation of monopolies,” he says, 
“ ought not to extend to patents, by which the originator of a new 
process is permitted to enjoy, for a limited period, the exclusive 


privilege of using his own improvement. ‘This is not making the 
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commodity dearer for Lis benefit, but merely postponing a part of 
tie increased cheapness which the public owe to the inventor, in 
@ der to compensate and reward him for the service. ‘Chat he ought 
to be both compensated and rewarded for it, will not be denied; and 
also, that if all were at once allowed to avail themselves of his 
ingenuity, without having shared the labours or the expenses which 
he had to incur in bringing his idea into a practical shape, either 
such expenses and labours would be undergone by nobody, except 
by very opulent and very public-spirited persons, or the State must 
put a value on the service rendered by the inventor, aud make him 
a public gravt. This has been done in some instances (as when 
Parliament offered a reward of £20,000 for a method of inding a 
ship's longitude at sea), and may be done without inconvenience, in 
cases of very conspicuous public benefit; but, in general, an exclu- 
sive privilege of temporary duration is preferable, because it leaves 
nothing to any one’s discretion; because the reward conferred by 
it depends upon the inventions being found useful, and the greater 
the usefulness the greater the reward ; and because it is paid by the 
very persons to whom the service is rendered, the consumers of the 
commodity.”—Political Economy, vol, ii., p. 497. 





MANUFACTURE OF CAST-STEEL 
TYRES. 

Tue object of this invention, by T. E. Vickers, of Sheffield, is to 
effect economy in the manufacture of cast steel tyres by the intro- 
duction of a novel mode of moulding and casting such articles. 
Hitherto steel tyres, when cast, have been moulded and cast singly, 
thus involving considerable manual labour in the preparation of the 
moulds when a large number of tyres are required to be cast. In 

lace of employing this mode of moulding and casting the tyres, 

r. Vickers prepares a pattern, which may be described as a cylinder, 
composed of a series of patterns of tyres (he prefers six) placed side 
by side, or pilod one upon the other, and secured firmly together. 
With the use of this compound pattern he forms a compound mould 
in loam in the usual or any approved manner of moulding, and by 
the operation of casting a counterpart thereof is obtained in cast- 


steel. 


VICKERS’ 





Fig. 1 shows in front view and a cross secuun, fig. 2 Canting 
produced in the manner%desc: ibed, which casting is intended to form 
six tyres, but more or a less number may be obtained at one casting 
if thought desirable. When the cylindrical casting is removed from 
the mould it is chucked and turned in a lathe, and then divided up in 
the direction of the dotted lines of Fig. 2 to separate the tyres. Or 
the casting may be divided by rotary saws, and tue turning and 
facing up of the tyres in the lathe afterwards effected. 








Tue Tames Conservancy.—The Thames conservators received 
as income during 1863 a total income of £50,700, including the sale 
of £10,000 of stock standing in their name; but their expenses have 
been so heavy that a balance of only £66 remains, A new dredger 
for the river has cost £6,600 ; steamboat piers another £6,000 odd ; 
interest on navigation bonds, £4,500; mooring appliances, £5,000 ; 
and the ordinary expenses of management, with contingencies, 
make up the balance. Eighty vessels were sunk in the Thames 
during 1863, ali of which were raised. There were twenty grants 
for emlankments and thirty-six for jetties, piles, and similar accom- 
modation, 

Wetsu Rarways.—A junction between the Vale of Neath and 
Great Western systems has now been completed at Aberdare, ia 
so far as to allow an interchange of mineral and goods traffic. 
There is, therefore, direct narrow-gauge communication open, at 
present, between Swansea, Neath, Aberdare, and Mertayr, on the 
oue hand, and Worcester, Birmingham, and the principal districts 
of the Midland counties, on the other. Bills have been promoted in 
the present session of Parliament to enable several of the Welsh 
railways to amalgamate; and it is expected that nearly all the 
North Wales lines will shortly be one great confederation, under 
the title of the “ Cambrian Railway Company,” and the total capital 
will be upwards of two millions sterling. “The following are the 
lines that are to form this combination :—Bishop’s Castle, Mid 
Wales, Brecon and Merthyr T'ydvil Junction, Hereford, Hay, and 
Brecon, Kington and Eardisley, Carnarvonshire, Wrexham, 
Mold and Counah Quay, and the Manchester and Milford. This 
amalgamation is, to a great extent, promoted and strongly supported 
by the London and North-Western Company; and, on the other 
hand, it is strongly opposed by the Great Western, as it will form a 
powerful and formidable competitor for the traffic from South Wales 
to Liverpool. Manchester, and the north of England. The London 
and North-Western are, it appears, to allow a rebate of no less than 
50 per cent, on all traffic brought by the Cambrian to the London 
and North-Western line, until the shareholders in the Cambrian 
receive a dividend of 5 per cent. per annum, and then the rebate 
is to cease. The object of granting this heavy rebate is to secure 
the Cambrian as a traffic feeder to the London and North- 
Western ; and there is no doubt that the policy will prove an 
advantageous one to the London and North-Western. The Cam- 
brian is not loked upon in a very favourable light in the North 
Wales districts, as it is believed that the results will be to give 
the public less facilities and accommodation than would be the case 
if the lines were worked by independent companies. 





BURGESS’ REAPING MACHINES. 


Tuts invention, by C. T. Burgess, of 3, Upper Gower-street, 
relates to reaping machines. Heretofore reaping machines have 
sometimes been constructed in such manner that one of the beaters 
of the reel which lays the standing corn into the teeth of the cutters, 
sball also sweep the cut crop off the platform, and deliver it in 
bundles at the side of the machine; the beater which is caused to 
act in this manner has been carried at one of its ends by an arm 
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capable of turning around a short axis at right angles to the shaft 
of the reel; this short axis was carried by a short tube capable of 
turning on the shaft of the reel; this tube was caused to turn 
together with the shaft of the reel, until by the revolution of the 
shaft the beater was brought over the front edge of the platform, 
the tube was then stopped from turning with the shaft of the reel, 
and as the axis of the reel continued to revolve a connecting rod, 
connecting a short arm upon it with the arm that carried the beater 
pressed against the arm and caused it to turn on its axis, which was 
then in a vertical position, and by so turning on this vertical axis the 
beater carried by it was caused to sweep across the platform, and so 
deliver the cut crop that was upon it in a bundle at the side of the 
machine; the tube was then caused again to revolve with the shaft 
of the reel, and, by revolving at a greater speed than the shaft, was 
caused to regain its former position relatively to it, so that the beater 
= ~ ae into a proper position for acting as one of the beaters of 

e reel, 

Now in order to give these motions to the tube that carries the 
beater that is to act in this manner, the patentee gives motion to it 
by differential toothed wheels, one wheel being on the tube and the 
other on an axis constantly driven at the same speed as the shaft of 
the reel; and in order that the tube may be stopped entirely from 
rotating, as soon as the beater has been brought over the 
front edge of the platform the differential wheel, that gives motion 
to the differential wheel on the tube, has a portion of its circuin- 
ference formed without any teeth upon it; this portion being con- 
centric with the axis upon which it turns; the differential wheel on 
the tube has a recess formed in it, into which a portion of this plain 
part of the wheel enters as soon as the beater is over the front edge 
of the platform ; the tube and differential wheel upon it are thus 
prevented from turning, and the beater is then caused, as above 
described, to sweep across the platform, and as it so sweeps across 
the platform the other differential wheel continues to revolve, and 
as soon as the portion of its circumference that is provided with 
teeth comes round and gears with the toothed portions of the wheel 
on the tube, the tube again revolves with the shaft of the reel 
and the differential wheels gradually drive the tube at a greater 
speed than the shaft, and so gradually bring the tube into its 
former position relatively to it, so that the beater may be brought 
into the proper position for acting as one of the beaters of the reel 
In order that the strain of first causing the tube to rotate with the 
shaft of the reel after it has swept the cut crop off the platform may 
not come upon the teeth of the differential wheels, a projection on 
the shaft of the reel is caused to come against a projection on the 
tube, and so cause the tube to revolve, 

Fig. 1 shows a portion of a reel of a reaping machine constructed 
in the manner above described. a, is one end of the centre or axis of 
the reel, which is usually of wood ; this end of the centre or axis of 
the reel has attached to it by means of the bolts 5, a metal axis c, 
which is supported by and turns in bearings in the reel post d, 
which is fixed to the framing of the machine, as is well understood, 
and the axis c has motion imparted to it by means of a chain and 
chaia wheel or otherwise. When the ree] isconstructed with four beaters 
the centre or axis a of the reel carries, by means of arms projecting 
from it, three beaters e, the fourth beater is carried by an arm e!, this 
arm is carried by and is capable of turning on the short axis /, that 
is at right angles to the axis c, the bearings in which the axis f turns 
are carried by the tube g, that is capable of turning on the axis c; 
h is a differential toothed wheel made fast with the tube g by means 
of bolts; with this wheel gears the differential wheel &, the axis k! 
of which is carried by the wheel post, as is shown; this axis 
receives motion from and is driven at the same speed as the axis c 
by means of the toothed wheels / and /', A face view of the dif- 
ferential wheels h and & is shown at Fig. 2. From this figure it will 
be seen that a portion of the circumferenca of the wheel & is con- 
centric with the axis upon which it turns, and bas no teeth formed 
upon it, a portion of the wheel / at the point A! is suitably recessed 
or formed for a portion of the plain part of the wheel & to enter into, 
and when the wheels are in this position the wheel 4 is locked and 
prevented from turning whilst the wheel & continues to revolve. 
The wheels come into this position as svon as the beater on the arm 
e' has by the revolution of the reel been brought over the front 
edge of the platform on to which the crop falls as it is cut; as soon, 
however, as by the rotation of the wheel the portion of its circum- 
ference that has teeth formed upon it comes into gear with the teeth of 
the wheel A the wheel / willagain revolve; as the axis c continues to 
revolve while the tube g remains stationary,thearm m that projects from 
the collar oon the axis c, by being carried round together with the axis 
c, presses, by means of the connecting rod n, against the arm e! (see 
Fig. 3), aud causes it to turn on the axis /, which, at this time, is in a 
vertical position, the beater on the arm e! is thus caused to sweep 
across the platform, and to deliver the cut crop that was upon it at one 








side of the machine, as is well understood ; as soon as the beater has 
swept across the platform the toothed portion of the wheel & again 
comes into gear with the toothed portion of the wheel h,and thetubeg 
is thus caused again to revolve, and as will be seen by the formation 
of the wheels, to revolve at a greater speed than the axis c, so as to 
bring the beater on the arm e', back into its proper position for act- 
iug as one of the beaters of the reel. In order that the strain of 
first causing the tube g to rotate with axis c, may not come upon 
the teeth of the wheels, a projection o' is formed on the collar 9 
which comes against a projection p, on the tube g, as is shown at 
Fig. 3. In place of the differential wheel h being placed on the tuba 
g, the tube g might have a plain toothed wheel upon it to gear with 
a similar wheel on the axis &', the differential wheel & would then 
be placed on the axis c, and the wheel’ on the axisk’. Or two 
differeutial wheels may be placed on the outer side of the reel post 
d, with teeth all over their circumference, and a pair of circular 
toothed wheels inside with the delay surfaces formed upon them. 

Figs. 4, 5, and 6, show a modification of the arrangement shown 
in Figs. 1, 2,3. In this arrangement, in place of the axis i! being 
driven from the axis ¢ by two similar toothed wheels / and i!, two 
differential wheels r and s are employed; by this arrangement the 
wheels h and & are made more circular, as is shown in the face view 
of the wheels at Fig. 5. 





MAITLAND’S MASHING APPARATUS. 


Tuis apparatus, the invention of Charles Maitland, of Alloa, N.B. 
consists of a simple pipe or passage A, B, C, D, formed of copper 
or other suitable material, into the top part A, B, of which the malt, 
grain, or grist is admitted from a hopper, duct, or rhone, a slide 
valve E being applied to shut off or regulate the feed, as required, 
The middle portion B, C, is by preference cylindrical, and there ig 
formed round it an external annular-cylindrical chamber F, G, which 
receives the mashing or sperge water by the inlet pipe H, and from 
which the water euters the middle space B, C, by a number of jets. 
The jet orifices may be arranged in a variety of ways, but in the ex- 
ample shown they are disposed regularly in spiral lines round the 

e. A few of the jet orifices are madelarger than the others, J, 
and are fitted with directing tubes (shown at K) to impart more 60- 
lidity or concentration to these jets with the view of their pene- 
trating agglomerations amongst the descending malt, grain, or grist. 
And with the view of effectually breaking up any larger mass or 
agglomerations, and so as to insure the mash water or sperge pene- 
trating to every single grain, a larger jet is thrown from the centre, 
hy a jet spout L,directly upwards, so as to meet the descending mat- 





ters. This spout L is shown in vertical section ; it is made consider- 
ably narrower in horizontal section, so as not to impede the descending 
matters. The larger jets, I, are, by preference, directed with a 
slight upward inclination, and with more or less of a tangential direc- 
tion, and the smaller jet orifices may also be similarly disposed. 
There may be two or more internal jets simiiar to the one L, and in 
some cases one or more internal jets directed downwards may be 
introduced at the upper part. The malt, grain, or grist in passing 
down through the middle space B, C, becomes effectually saturated 
by and mixed with the mash water, or sperge, and the mixture or 
mash passes on by the bent part C, D, of the passage into the mash 
tun, the mouth of the pipe being inserted through the side of the 
tun or otherwise, as may be most convenient. 

It is preferred to place the apparatus in a vertical position, as 
shown, but it might work more or less inclined, the jets being modi- 
fied as regards their positions and directions, if necessary. It is 
found sufficient for the mash water or sperge to have a head of about 
6ft., but a greater head is not disadvantageous. The apparatus may 

made in various sizes, 





Wonrxine Guns sy Steam.—By invitation of the inventor, Major- 
Generals Rosencrans and Pleasonton, Brigadier-Generals Ewing and 
Gray, and ten other officers of the army, accompanied by Commodore 
Hull, of the navy, visited the Union Ironworks at Carondelet, to 
witness a trial of the steam turret ou the iron-clad Winnebago, in- 
vented by Mr. James B. Eads, proprietor of the works. As we are 
prohibited, by general instructions issued by the Navy Department, 
from giving adescription in detail of this wonderful machine, we 
can only state that two !1-in. Dahlgren guns are also completely 
under control of one man in it, and handled with as much ease by 
him, and with almost as much celerity, as a pair of duelling pistols 
could be. Every movement of the guns is made by steam. They 
are run out to their ports by it, and their recoil is checked by it; 
they are lowered into the hold by steam for loading, and raised 
again to be fired, and all these movements are made in as little time 
as it has taken to relate it. One of the most interesting features 
about the turret is the smallness of the portholes into which the guns 
are thrust. They are only large enough to receive their muzzles; 
yet the guns are fired at auy angle between five degrees of depression 
and twenty-one degrees of elevation, with equal facility.—St. Louis 
Union, April 20. 5 

Tue Avaon STEAMER.—The new steamer Avalon, built for the 
Great Eastern Railway Company, is so named from the Isle of 
Avalon, or the Isle of Apples, which was the Anglo-Saxon name of 
Glastonbury, a place with which the family of the chairman 1s 
historically connected, and is a paddle steamer of 220-horse power; 
her cylinders are 54in. in diameter, with a stroke of 4ft. 6in. The 
mean rate of propulsion is 42 revolutions a minute, with a pressure 
of 281b., and a vacuum of 27in. The wheels, which are 16ft. in 
diameter, are fitted with feathering floats, 8ft. Gin. long, by 2ft. 10in. 
broad. Each engine is fitted with two air pumps, and a separate 
condenser, so that they are perfectly independent one of the other ; 
and in the event of any break down in the machinery of one, the 
power of the other will remain intact, and be sufficient to propel the 
vessel. ‘They are, too, fitted with bilge and feed pumps, and & link 
motion, so as to work the steam expansively. ‘I'he vessel is 23iKt. 
in length, the breadth of her beam is 27it., and her deptb 13ft., and 
her tonnage (builders’ measurement) 830 tons. Sine draws 6ft. 10in. 
of water fore, and 7ft. 2in. aft; and, on the average of the 
measured mile, her speed is 13°8 knots an hour. The Avalon was 
built and fitted by the Brothers Dudgeon, under the superintendence 
of Mr, Harrington. 
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DE FONTAINEMOREAU’S CENTRIFUGAL MACHINES. 





Tuis invention, communicated to M. de Fontainemoreau, of 4, 
South-street, Finsbury, consists in improvements in centrifugal ma- 
chines for preparing and extracting the juices from saccharine 
matters, aud in centrifugal machines for purifying sugar. In the 
purifying machine or apparatus, with which is combined a steam 
engine, the self-discharging drums are turned over by means of 
movable bearings, one of which turns upon an axis keeping it in its 
place, and the other is so arranged as to be able to be withdrawn or 
disengaged from its shaft to set it free, so that it can turn on its axis, 
and thus overturn the drum to discharge it. ‘To receive the liquid, 
the drums are provided with a casing, which receives and throws it 
into an external channel, and for this purpose the ordinary recipient. 


tween the two cylinders d,d'; these cylinders are connected together 
by a cover d"!, which is secured to the wings q' of the screw box q, 
so that when the latter is screwed down, the cylinders, with the 
piston e, are pressed on the pulp. The pipe J serves to force the 
water, by means of the pump z, between the hydraulic piston e and 
the cover d"'!, by which means the piston e is pressed farther down 
on the pulp; the pipe f is then coupled to the machine, and the 
pump z is put in action. The pipe f must be taken off at the coup- 
ling f!, when the drum is to be loaded; this coupling stands in the 
centre of the shaft &, and is constructed so as not to obstruct the 
rotation of the drum, and so that it may follow the piston in its 
mov ts, and for this latter purpose it is fixed on a spindle r, 





which also serves as ihe framework, isreplaced by framing, with which 
is combined a steam cylinder, and steam is introduced between the 
casings of the drum, which latter is balanced with a spring andcounter- 
weight for facilitating the discharge, and a proper opening is pro- 
vided for charging the same. 

In the preparing or extracting apparatus, which is composed of 
two parts or machines, the matters to be treated are, in the first, con- 
tinuously introduced by means of a tube into a centrifugal drum, 
which is composed of three casings; the saccharine matters pass 
from the tube between the first and second casings till they reach 
the bottom, where the drum is pruvided with spikes, by which the 
matters coming out of it are beaten for their final extraction. The 
juice extracted in its passage is guided by the third or outer casing 
into a circular channel placed round the recipient, and to facilitate 
the operation water is pressed into the matters before they escape 
from the drum from a circular channel properly placed inside the 
first casing, which is perforated for that purpose. The speed of the 
apparatus, that is to say, of the operation, is regulated by means of 
a spiral screw placed in the space between the first and second 
casings. 

In the second part or machine, the centrifugal force is assisted by 
other pressure ; und for this purpose a piston is pressed on the matters 
under operation, either by hydraulic pressure, by means of a pump, or 
by a screw; the saccharine matters are conducted from the first to 
the second machine by means of atube, The discharge is effected 
by hooking the perforated casing containing the pressed matter on 
to a crane, and drawing it out of its place. 

Figs. 1 and 2 are sections of the centrifugal apparatus, which con- 
sists of two machines, for extracting the juice from the pulp of beet- 
root, and other like saccharine matters. 

The working of the machine, shown in Fig. 1, is continuous, 
and discharges itself, as will be hereinafter explained; it sepa- 
rates the greatest portion of the juice from the pulp, and 
ty the latter for the complete extraction of the juice 

y the second machine, shown in Fig. 2, with which screw and 
hydraulic pressure is combined to assist the extracting operation. 

The recipient of the drum a is made of two parts, b and b', 
which are connected by a channel, ¢ passing all round it. In the 
upper part of the recipient turns the centrifugal drum a, the shaft of 
which works in a step d tixed in a cross piece e, fitted in the lower 
part 5! of the recipient. The drum and its shaft are each composed 
of two parts a!, a!!, and f, f!, working each concentrically one iu the 
other; the outer part of the drum a! is attached to the interior 
shaft f by the connecting arms g, and the inner part of the drum a! 
is attached to the exterior shaft 7! by the armsh. The shafts are 
coupled by means of a worm ¢ and wheel i! bad any other mechanical 
contrivance) so that they shall turn at different speeds one in the 
other. Between the parts a! and a'! of the drum is placed the 
spiral k, fixed to the inner part of the drum a", by which the matters 
introduced by the tube / are conducted from top to bottom, and by 
this means the speed of the operation is regulated. The tube / is 
provided with a valve (not shown) for regulating the supply of the 
pulp to the drum. At the bottom of the inner casing a" of the drum 
is fixed the angle ring m, m', the periphery m of which is furnished 
with spikes n; the horizontal surface m! of the ring and the casing 
a" together form a channel o. into which water is conducted by 
means of the pipe p, and this water is driven by the centrifugal 
force through the casing a!! (which is perforated for the purpose) 
into the pulp as it escapes from the drum. The.pulp is beaten and 
macerated by the spikes n, through which it passes, and falls into 
the lower part of the recipient 6, from which it is conducted by 
the tube g into the second machine (shown in Fig. 2), where it 
undergoes the final operation for extracting the juice. The juice, 
Griven by the centrifugal force through the perforations of the 
casing, is thrown into the channel c, from which it is conducted by 
4 pipe c' to proper reservoirs ready for use. 

In Fig. 2, a is the recipient fastened to the supporting columns a’, 
Which rests un the foundation plate a". The two shafts k, &', 
are concentric; the interior shaft & is provided at its upper end 
with a screw thread 4, and its lower end works in a proper 
Step or bearing J, and the exterior shaft 41, to which the drum is 
fastened, rests on a collar m of the interior shaft. The drum is 
Composed of a bottora 6 and three concentric casings, b', b"', 6"; 
the casings b' and 6!!! are fastened to the bottom 4, but 6" (which 
18 perforated) is movable for the discharging, as hereinafter 
described ; it is held on its top part by an open ring n, which 
locks it to the casing 5. A piston ¢, serving both for the 

crew and hydraulic pressure, works concentrically in the space be- 





which turns in the shaft, and can slide up and down init. When 
the machine is set in motion, the pulp is conducted from the ma- 
chine, Fig. 1, through the tube qg, into the inverted funnel ¢, from 
which it is driven by the centrifugal force through theopening o into 
the drum and between the cylinders d, d', as shown by the arrows s. 
When no more juice can be extracted by the centrifugal force alone, 
it is assisted by the screw pressure; therefore, the brake cone g, 
fastened to the guide rods g', is pressed by the lever A on the cone i, 
by which means the shaft & (on which the cone is fastened) is held 
fast, so that the rotating drum screws the screw box down, and 
presses the piston and the matters under operation. For unloading 
the drum the water must before be pumped back; and this is 
effected by changing the action of the valves, by merely turning 
the plugs j, which contain these valves. To raise the piston to its 
primary position, the shafts k, k', are coupled with the differential 
wheels v, w, when the cone g, on which they rest, is raised by the 
lever h, so that the interior shaft shall turn quicker than the ex- 
terior one, thus causing the screw box, and with it the piston, to be 
screwed up. The casing b"', with the residue, can then be taken 
out, and the machine prepared for another operation. 





LAUNCH OF THE PRINCE ALBERT. 


Tus week ‘another rather important addition has been made to 
our iron-clad fleet, by the successful launch of this fine vessel from 
Messrs. Samuda’s yard at Poplar. The Prince Albert has a double 
claim to defensive strength, inasmuch as she is not only ironcased, 
but has her battery in cupolas, or circular iron turrets, also. It 
would be, of course, useless to deny that these turret ships have 
numerous opponents to their claims to be considered as effi- 
cient sea-going war frigates, and that these opponents include 
not only some of the most distinguished officers of the Royal 
navy, but some of our most experienced iron-shipbuilders 
also. Certain y, the practical experience of rough, everyday 
warfare which has been illustrated by the Federal gunboats 
constructed on this enge would not lead us to be over 
sanguine as to the success of ships built after the same pattern, if it 
were not also known that almost everything connected with the 
guns and plating aud 5) of the American turret-ships was so far 
bebind our own as really to leave no safe data on which to founda 
comparison between the two. The attempts which in America have 
been made to work out the theory of turret-ships have been by no 
means 60 comprehensive and perfect as to warrant our Government 
in considering them as final, and, whatever may be the differences 
of opinion which prevail here as to the value of the principle, it is 
satisfactory to see that the Admiralty are bent on trying it with all 
the auxiliary aids to success which form, horse-power, and perfect 
workmanship can contribute. The length of the Prince Albert turret- 
shipover all is 240ft., while her breadth is48ft., proportions which give 
her a rather heavy and unwieldy appearance, and which are cer- 
tainly likely to tell against a very high rate of speed in heavy water. 
Her depth is no less than 28ft.,and her burden, in tons, 2,529. All 
the details relating to her general principle of construction are 
almost precisely similar to those adopted in the Warrior, the Black 
Prince, and others of our armour ships. The same care is shown to 
give extra strength by longitudinal bracings; there are the same 
wing passages along the broadside, which virtually make a double 
ship of her; she has no external keel, but two bilge plates at each 
side, which are supposed to answer the same pu in giving her 
stability. The plating, too, is the same as on the Warrior, 4}in. iron 
and 18in. of teak, but the Prince Albert is plated from end to end, in- 
stead of only over the broadside, At the extreme end of the bows 
and stern, however, the thickness of the armour is diminished 
gradually to 3in., and, instead of going 5{t. below the water line, as 
in other armour clads, it is only taken down 4ft., a slightness of 
immersion which seems to bring the vulnerable parts dangerously 
near the surface. Her upper deck is of pine, with a three-quarter 
inch iron deck beneath it to keep out shells, a thickness which the 
recent experience of the Danish ironclad the Rolfe Krake has shown 
to be insufficient. She is to be furnished with furnaces for heating 
shot and melting iron, and is to be driven by engines of 500-horse 
power nominal, an amount of horse-power which certainly seems 
small when compared with the tonnage or the area of her 
midship section. The screw is to be four bladed, and not to 
lift. On deck are to be four turrets or shields, as they are indiffer- 
ently called, with an iron-plated pilot-house in the bows. Three of 
the turrets are 22/t. diameter, and one of 2Uft. The eae isa 
mere oval about 6ft. wide by 12ft, long, but plated, like the turrets, 





with 5}in. of armour over 7in. of diagonal planking. All these 
turrets, of course, are movable, and are revolved on turntables 
worked from the main deck below. Two of the turrets, it is under- 
stood, are to carry two guns each, and two are to carry one each of 
the heaviest calibre that can be got. All the turrets being placed 
amidships, the bulwarks round the upper deck have to be movable, 
and accordingly are made of light iron fastened by hinges to the 
deck, so as to be capable of being lowered at a moment's notice, 
leaving the guns free to fire anywhere. The launch was most 
snecessfully accomplished, Miss Ada Samuda naming the vessel as 
it glided rapidly into the river. She was sent afloat with the lower 
streak of armour on from end to end, and with the midsbip 
portion of her broadside entirely plated. The rest of her fitting and 
equipment will be pr ded with at Woolwich, but nearly, if not 
quite, a year is likely to elapse before she is commissioned and afloat 
as an effective member of the Channel squadron. 








IRON, AND ITS APPLICATION TO THE MANU- 
FACTURE OF STEAM ENGINES, MILLWORK, 
AND MACHINERY.* 

By Wittiam Farreatay, C.E., LL.D., F.R.S., F.G.S., 

President of the Manchester Literary and Philosophical Society, Corres- 
ponding Member of the Institute of France, Member of the Royal 
Academy of Turin, Chevalier of the Legion of Honour, &c. &c. 

Ir requires no great depth of research to discover the time when 
iron first came into use in aid of our manufacturing industry. It 
is almost within the recollection of the present generation, and we 
may safely date its application to the discoveries of Watt and Ark- 
wright. Its extensive use may date from ths commencement of the 
present century, or, more accurately, from the close of the war, in 
1815, when a new era burst upon the country in the arts of peace. 
From that time up to the present there has been a continuous 
and amazing increase—an increase unparalleled in the history 
of nations, and without example as regaris extent, and its 
varied forms of application to coustructive art. It must be in the 
recollection of many persons now living, how very imperfect our 
machines and mechanical constructions were as late as 1820. At 
that time the steam engine had c-rtainly attained a tangible shape 
in being composed entirely of iron, aud millwork was just emerging 
from the state in which it was left by Smeaton and Reunie. Both of 
these enginecrs had introduced improvements by substituting iron 
for wood, and the latter, in his construction of the Albion Mills, was 
the first to supplant the old wooden wheels by the more compact and 
ingenious constructions of cast iron. Smeaton and Rennie may, 
therefore, be considered the pioneers of iron appliances. In their 
time little was done; but it may, nevertheless, be interesting for us 
to follow this invaluable material through the different stages of its 

utility, and treat of its appliance ; 

1st. To the steam engine ; 

2nd. To mill work; and 

8rd. To machinery ; noticing the varied forms and conditions 
in which it is employed, for security on the one hand, and its 
ee distribution for the purposes of construction on tho 
other. 

It must be borne in mind that in every construction, whether it 
be a house, a ship, a boiler, or a bridge, the architect, or engineer, is 
supposed to be conversant with the mechanical and chemical 
properties of the material he employs. Assuming this to be the case, 
we have then to consider, in treating of the first division of our 
subject—the steam engine—what are the strains to which its dif- 
ferent parts are subjected, and what rules we ought to follow to 
attain a maximum result. Let us, for example, take the boiler, and 
we shall find, in that vessel alone, a question of deep importance, as 
regards its construction, aud the quality of the material of which it 
is composed. Now, with respect to the security, durability, and 
economy of such a vessel, we have to consider the nature of the 
forces which act upon its interior surface, and we have to design 
and construct, from the best known forms, a vessel, which, in 
material and workmanship, presents to those forces maximum powers 
of resistance. These are the requisites and the responsibilities which 
the engineer incurs in constructions of this kind; and in order to 
arrive at the required data, and necessary skill for the due and per- 
fect performance of such a duty, it is evident that they should not 
be entrusted to the head and hands of the ignorant and uninformed, 
‘To make a sound and perfect boiler—or as near perfection as possible 
—we have to consider the nature and working pressure of the steam ; 
the best form of boiler necessary to resist that pressure; the maxi- 
mum of safety ; the properties of the material, the union of its parts, 
and the conditions under which it should be placed to produce 
satisfactory results; and boiler explosions. 

In a previous communication I have already shown that the 
cylindrical boiler is the only form calculated to resist the elastic 
force of steam, and that the greatest care is necessary to be 
observed, not only as regards the strength of the plates, which 
should be of the best quality, equal to a tensile strain of tweuty-one 
tons per square inch, but they should be double rivetted, if we aro 
to have a perfectly strong and well-constructed boiler. But 
before we enter upon the art of construction, allow me to direct 
your attention to some of the properties of steam as regards its 
temperature, pressure, volume, ard density, and we shall then 
have a more clear conception of the forces with which we have to 
deal, and how to regulate these forces, and construct vessels to retain 
them without risk to property, or any of those casualties which en- 


danger life. 
Tacis I. 
Table of Temperatures, Volumes, Pressure, §c. 


Relative volume 
of steam com- | 


Corresponding 
pared to volume 


Pressure per square | tmperature of 
inch in Ibs. 














Fahrenhcit, of water that 
produced it, | 
1 102°9 20054 | 
Below the ( 5 1614 4624 | 
Atmosphere ) 10 192°4 2427 | 
( 15 213°0 1609 
1 216°4 1572 | 
5 228°3 1280 
10 | 249°7 1042 | 
15 | 251°2 882 | 
20 | 765 
22 727 
30 G08 
Above the 50 454 
| Atmosphere 70 | 340 
vo | 251 
105 | ean 
185 | 203 
165 7s 
189 «| 161 
210 | 141 
225 133 
Now, as these forces have to be retained within comparatively 


small limits, we must endeavour to ascertain the force which tends 
to rupture a cylindrical boiler in the direction of its axis, or to 
separate the ends from the sides. To accomplish this we have only 
to multiply the area of the ends in inches, by the number of units of 
force applied to each superficial inch, and the result is the total 
divellent force in that direction. 'T’o resist this, we have the area or 
number of square inches of the plates in the circumference, as a 
counter-acting force, which, acting by tension, will retain the ends 
in their places so long as the strength of the iron or the rivetted 
joints exceeds that of the internal force, or until the moment of 
rupture, when they become equal. Let us, for example, suppose a 
boiler of 6ft, diameter and 3vft. long, to be composed of jth-inch 
plates, whose ultimate strength is twenty-one tons per square inch, 
and we have with steam of 60 |b. pressure a force against each end 
of the boiler of 224,290 1b. = 109 tons. To this force we havea 


* A lecture delivered to the members of the Literary and Philosophical 
Society, Newcastle-on-Tyne, December, 1863. 
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resistance equivalent to the areas of the plates 84°75 X 21 = 1779°75 
tons, which gives a large margin of strength, being in the ratio of 
1779 : 109, or nearly as 16: 1. 

This excess of strength is evidently great, but I have already 
shown by direct experiment that we must not calculate upon such a 
powerful resistance as twenty-one tons per square inch, but must 
reduce it to the following standard, viz :— 

If we take theratioof the strength of the plate at 100, we must re- 
duce it for double rivetting to 70, and for single rivetting to 56, so that 
we have the resistance in the ratio of the numbers 100, 70, and 56. 
Now, as very few boilers are double rivetted, unless it be locomotives, 
wecometothe standard of 56 instead of 100, and in place of the boiler 
being equal in its powers of resistance to 1779 75 tons, as given above, it 
would burst with 996°6 tons, being in the ratio of 996°6: 109, or in 
other words, it is nine times stronger than the assumed pressure at 
which it is worked. This is not, however, the case as regards the 
curved sides, which have a tendency to rupture along the whole 
length of the cylinder upon each lineal unit of its diameter. With 
the forces in the direction calculated to divide the cylinder in halves, 
the resistance would be represented by multiplying the diameter by 
the force exerted on each unit of surface, and the product by the 
length of the cylinder, which gives the divellent force in that 
direction, 

Taking the boiler which we have selected, 30ft. long and 6ft. 
diameter, and plates Jin, thick, and we again have 

72 X 60 & 360 
2240 
as the pressure acting upon both sides of the circumference through- 
out its whole length. 

Now assuming that the plates with sirgle-rivetted joints are equal 
in their powers of resistance to 34,000 Ib., of about 15 tons per 
square inch,* we then have according to the above rule *375 X 360 X 
2 X 15 = 4,050 tons as the force that would burst the boiler, It 
has, however, been shown that the collective force upon the longi- 
tudinal seams is only 694 tons, consequently we have an excess of 
strength in the ratio of 4,050: 694, oras 4: 1 nearly. Now this is 
not too large a margin of security, but it is sufficient, provided the 

lates and workmanship are of the best quality, otherwise it would 
a desirable to have thicker plates. To this, however, I decidedly 
object, as there is no economy in the use of an inferior material; on 
the contrary, it is highly injurious as regards the transmission of 


= 694 tons 


been constructed from the experiments bearing directly upon the 
elastic force of steam, internally as relates to tension, and externally 
as relates to the collapse of the flues :— 


Taste III. 


| Table showing the bursting and safe working pressure of boilers, as 
deduced from experiment with a strain of 34,000 lb. on the square inch 
as the ultimate strength of rivetted joints. 


f Working pres- | Bursting pres- Working pres- | Bursting pres- 


lameters o I 
Diameters of | sure for giv. | sure fur gin. sure for fin. | sure for jin, 














WOR. | plates, | plates, plates. | plates. 
ft. in. Ib. | Ib. | 
3.0 118 708} } 
3 3 109 653; | 
3.6 101 607 
3 9 944 5665 
40 S34 31 
43 $3} 5 
4 6 78} 
49 744 
5 0 70% 
5 8 67} 
5 6 644 

9 614 | 
6 0 59 
6 3 | 564 
6 6 64} 
6 9 524 i 
7 0 5043 | 
7 3 45} 
7 6 47 | 
7 9 45} | 
3 0 44 

3 422 57 
8 6 4h} 555 





Rule for {th inch plates.—Divide 4250 by the diameter of th® 





boiler in inches; the quotient is the working pressure, being one- 
sixth the strength of the joints. 

Rule for jin. plates.—Divide 5666°6 by the diameter of the boiler 
in inches, and the quotient will be the greatest pressure that the 
boiler should work at when new; that is, at one-sixth the actual 


| strength of the punched iron. 


heat, and not to be depended upon when composed of an inferior | 


quality of iron. In every case of boiler construction it is essential 
that wo should avoid the introduction of inferior plates, which in 
general partake more of the crystalline than the ductile character, 
and are therefore highly objectionable in the construction of boilers 
which have to resist so powerful an agent of destruction as the 
elastic force of steam, 

On this part of the subject I may advert to facts which I have 
stated before,* that on referring to the comparative merits of the 

lates composing cylindrical vessels subjected to internal pressure, 
they will be found in this anamolous condition, that their strength 
in their longitudinal direction is twice that of the curvilinear direc- 
tion. This appears by a comparison of the two forces, wherein we 
have shown thxt thee 5 of the 3ft. boiler, at 40 1b. internal pres- 
sure, sustain 360 1b. of — ngitudinal strain upon each inch of a plate 
aquarter of an inch th k; whereas plates of the same thickness 
have to bear in the cury jinear direction a strain of 720 lb. This 
difference of strain isa fliculty not easily overeome, and all that 
we can accomplish in th ase will be to exercise a sound judgment 
in crossing the joints, the juality of the workmanship, and the dis- 
tribution of the material. For the attainment of these objects the 
following table, which exhibits the proportionate strength of cylin- 
drical boiler, from 3ft, to Sft. in diameter, may be useful. 


Taste IL. 


Table of equal strengths in the external shell of cylindrical boilers from 
3ft. to 8/t. diameter, showing the thickness of metal in each respectire yy 
Jor a bursting pressure of 450 lb, to the square inch. 

Bursting pressu:e equivalent 
| tothe ultimate strength «of | Thickness of the 
the ;ivetted joint, as deduced plates in decimal parts 


Diameter of 





boilers. | from experiment, 34,000 Ib. of an inch. 
to the square inch. 

Ft. In 

3 0 

8 6 

4 0 

+ 6 

f 


6 | 50 Ib, 
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*666 


There is another question relating to the strength of boilers which 
requires careful attention, viz., the interna! flues and their resistance 
to external uniform pressure, In calculating the strength of boilers 
the internal flues, until of late years, were never taken into ac-~ 
count, They were always considered much stronger than the ex- 
terior shell, and that there was no danger from collapse. Yet in 
the very face of these conclusions numerous instances of fatal 
explosions occurred, not from the weakness of the boiler itself, but 
from collapse of the flues which, at a subsequent period, were found 
from actual experiment to be the weakest part of the construction. 

From the first commencement of boiler construction to a very 
recent date we all of us acted under the impression that the flues 
were the strongest part of the boiler, and that a perfectly cylindrical 
tube, when subjected to a uniform pressure, converging upon its 
axis, was equal in its power of resistance, irrespective of its length. 


This was, however, an erroneous opinion, as | found, on submitting | 


a series of cylindrical and elliptical tubes to external pressure, that 
they were weak, and in many cases, in long boilers, were only one- 
third or one-fourth the strength of the boiler. This anomalous 
condition of boiler construction will account for the numerous 
accidents that have occurred. It has now been remedied ; aud by a 
very simple and inexpensive process the flues may be strengthened 


to almost any degree of tenacity, by the simple introduction or | 


attachment of T-iron hoops at certain distances in the length of 
the flues, + 

From these experiments I found that the resistance of flues or 
tubes varies in the inverse ratio of their diameters; inversely as the 
lengths, and directly as a power of the thickness. Or it may be 
stated that the strengths decrease in the ratio of the increase of the 
diameters and the lengths, and increase nearly as the square of the 
thickness of the plates. The general formula for calculating the 
strength of wrought iron tubes is, where 





I = collapsing pressure in Ibs, 
K = thickness of plates iu inches. 
L = length of tube in feet. 
D = diameter in inches, we have 
K 2-19 
P = 806,800 
LD 
or it may he calculated by logarithms, in which case it may be 
written, 
Log. P = 1°5265 + 2:19 log. 100 K — log. (L D). 

To illustrate this remarkable law, if we take three flues perfectly 
similar in every respect, one 10, one 20, and the other 3vft. long, we 
shall find the first twice the strength of the second, and three times 
the strength of the third. 

It will not be necessary to pursue this part of the subject farther, 
except only to direct attention to the following tables, which have 





* Vide Useful Information for Engineers, Ist series, 8rd edition, pages 
42 et seq. 
t Vide Useful Information, 2nd series. 


The above table may be considered practically safe for the con- 
struction of boilers of good iron, to be worked at the pressure indi- 
cated in the second column; and the following table of equal 
strengths of cylindrical flues may also be relied upon for a collapsing 
pressure of 400 lb. per square inch:— : 


Tasie IV. 


Table of equal strengths in the cylindrical jines of boilers, from 1ft. 
to 4ft. in diameter, and Srom Lust. to Bust. in length, showiny the 
requisite thickness of metal for a collapsing pressure of 450 lb, per 
square inch, 


F Collapsing | Thickness of plates in parts of an incl 
Diame g i pt ! i nen, 
‘ameter pressure of flue| - 











| 
| 
| : eS ee 





i a in lis, per For a 10 feet | For a 20 feet |For a 50 feet 
in inches. equare inch. flue. flue. 

= ) ( “480 

s “378 

24 | | | | *659 

30 - 450 < 730 

36 | | | “450 aa 

42 5 6 85 

48 ) \ *b48 "905 





Boiler Explosions —At a very early period, or about the time 
when engineers and the owners of steam engines found that 
a considerable amount of saving was effected by increasing the 
pressure and working the steam expansively, as had been done in 
Cornwall in the pumping engine some years previous, it was looked 
upon as impossible to apply the same principle of expansion to 
steam engines which gave motion to a fly-wheel and the machinery 
of a manufactory. This imaginary impossibility existed for a con- 
siderable number of years; but time and experience revealed that 
the principle was applicable in both cases, and that the inertia, or vis 
viva, of a fly-wheel was the same as that produced by a vertical lift 
of the pump rods and water combined in the reciprocating motion of 
the steam engine. This having been ascertained, a new conception 
burst upon the less cautious of the community in the desire to do 
more work with less fuel and at less cost. Hence followed the 
desire not only to economise, but to increase the pressure beyond 
the resisting powers of the boiler, and thus, through ignorance and 
without consideration, to incur risks of explosions that too fre- 
quently were attended with loss of life. It was in this stage of 
disaster when I was repeatedly called upon to investigate the causes 
of these accidents that I became acquainted, to some extent, with 
the theory of explosions, and to which, without the aid of the 
chemist or mathematician, I had to work my own way to conclusions 
as best I could, No doubt I might be sometimes wrong; but so are 
most others labouring under new and untried positions, with nothing 
to guide them but their own judgment and experience. 

In these investigations I, however, witnessed sufficient to con- 
vince me that the great majority of the accidents arose from the 
mal-construction of the boiler and excess of pressure, too frequently 
| caused by ignorance or gross neglect. These facts led me into a 
long series of experiments to determine the best and strongest form 
ofa boiler, in the first instance, and the density, volume, and pres- 
| sure of steam, in the second, It moreover led to the establishment 
of an association which, in my opinion, has saved more lives, and 
| done more good for the maintenance and protection of property, 
than any other institution in the kingdom, 

It is true there are other associations on the principle of insurance ; 
but these are established for the purpose of securing good dividends 
to the shareholders, while that over which I have the honour to 
preside is perfectly gratuitous, and is founded exclusively, at a com- 
| paratively small cost, for the protection of life and property. ‘The 

directors have no pecuniary advantage, directly or indirectly, and 
| give their services gratuitously for the benefit of those who choose 
to trust their boilers to careful periodical inspection. 

I have considered it my duty to mention these facts, and to entreat 
the owners of this district to avail themselves of the security offered 
by this association, and they will find not only greatly increased 
security, but a considerable amount of economy, in the management 
and durability of their boilers. 

Numerous theories have been promulgated to account for boiler 
explosions; such as shortness of water, red hot plates, explosive 
spheroidal water, gases, collapse of flues, and over-pressure, The 
most reliable, however, are those of Mr. Colburn* and the Astrono- 
mer Royal,t both of whom appear to have arrived at the same con 
clusion. Mr. D, K. Clark has also directed his attention to this 
subject in his article on the steam engine, published in the last 
edition of the Encyclopedia Britannica Mr. Coiburn, in a short 

| but excellent treatise on the causes of Loiler explosions, disposes of 
the erroneous theories of electricity, decomposed steam, spheroidal 
ebullition, and at once advances the practical causes, instantaneous 
in their operation, which so frequently lead to boiler explosions. 
These, according to Mr, Colburn, are as follow :— 

Ist. ‘he ruptufe, under hardly, if any more than, the ordinary 
working pressure of a defective portion of the shell of the boiler— 
a portion not much, if at all, below the water line. 

2nd. The escape of the free steam from the steam chamber, and 
the consequent removal of a considerable part of the pressure upon 
the water before its contained heat can overcome its inertia and 
permit the disengagement of additional steam. 

3rd. The projection of steam combined, as it necessarily must be, 








(Nore By Eprrok oF ENGINEER).—* Published in Tuk ENGiIngER, September 
16th, (859, and in a complete form, March 14.h, 1860. + Published Septem- 
ber, Isd3. ~ Published May v5th, 1860, with acknowledgment to THE 
Enainzgr, Mr. Clark having‘adopted ‘int ENGINEER theory. 











with the water, with great velocity, and through a greater or less 
space, upon the upper sides of the shell of the boiler, which is thus 
forced completely open, and perhaps broken in pieces. 

4th. The subsequent disengagement of a large quantity of steam 
from the heated water, now no longer confined within the boiler, 
and the consequent projection of the already separated parts of the 
boiler to a greater or less distance. 

These appear to be the chief causes of boiler explosions, as 
announced by Mr. Colburn. The Astronomer Royal appears, in his 
paper read at the last meeting of the British Association in this 
town, to have arrived, with some slight variations, at similar 
conclusions. 

The Astronomer Royal states that—“ A little consideration of the 
changes in the state of the water and steam which occur during the 
bursting of a steam boiler, will show that very little of the destruc- 
tive effect of an explosion is due to the steam which is contained 
in the steam chamber at the moment of the explosion. The rupture 
of the boiler is effected by the expansive power common at the 
moment to the steam and water, both at a temperature higher than 
the boiling point; but, as soon as steam escapes, and thereby 
diminishes the compressive force upon the water, a new issue of 
steam takes place from the water, reducing its temperature. When 
this escapes, and further dimirishes the compressive force, another 
issue of steam, of lower elastic force, from the water, takes place 
again reducing its temperature; and so on, till at length the tem- 
perature of the water is reduced to the atmospheric boiling point, 
and the pressure of the steam (or rather the excess of steam pressure 
over atmospheric pressure) is reduced to 0. It is the enormous 
quantity of steam, of gradually diminishing power, which is thus 
produced from water during the course of the explosion, that causes 
the disastrous effects of the explosion. Compared with this quan- 
tity, the small volume of gas which may happen to be in the steam 
chamber at the time, is, in builers of ordinary construction, wholly 
insignificant, and may be eutirely put out of sight in the succeeding 
investigation, 

“2nd. If we compare the course of changes in bursting in two 
boilers—a large one and a small one—we see that the order of 
changes is the same in both ; but that to reduce the temperature of 
a large body of water, by a certain number of degrees, a large 
volume of steam must escape, whereas to reduce the temperature of 
asmall body of water, by the same number of degrees, it will 
suffice that a smaller volume of steam (smaller in the same propor- 
tion as the bulk of water) escapes. Thus it will appear that the 
whole volume of escaping steam at a given pressure, and the whole 
destructive energy of the steam, ere proportional to the bulk of 
water, 

“3rd. For measure of the destructive energy of the steam, we 

ust suppose the simplest and most easily measurable case, namely, 
that the steam in expanding drives tke piston along a uniform 
cylinder. It is necessary to ascertain the value of the pressure F 
when the steam has expanded so far as to have pushed the piston to 
the distance xz, Then the measure of the total energy is / d x F, 
the integral being taken from the point where the piston was in 
contact with the water to the point where the excess of pressure of 
the steam above atmospheric pressure = 0.” 

From my own inquiries in the more early stages of boiler ex- 
plosion, I have generally traced these catastrophes to over pressure. 
This term over pressure has been objected to, but the literal meaning 
of the expression is, that whenever the elastic force of the steam 
from within exceeds that of the resisting powers of the boiler, ex- 
plosion ensues, This may arise from such causes as defective safety 
valves, or corrosion, Where explosion may take place at the ordinary 
working pressure; or it may arise from collapse of the flues, or from 
mal-coustruction. One thing is, however, self-evident, viz , that 
the strength of the boiler in all its parts must greatly exceed that of 
the pressure of the steam, if we would avoid explosions 

Hitherto we have confined ourattention to boilers constructed of plate 
iron, under the assumed impression that rolled plate iron is the only 
material calculated to make a good boiler. At the present moment this 
is apparently the case, but the time is probably uot far distant when 
we may save one-third of the weight without incurring any diminu- 
tion of strength. If we look around us, there are evidences in 
every direction of changes and improvements tending toa revolution 
in the chemical as weli as the meciianical properties of iron. We 
know to a fraction the exact quantity of carbon, or any other 
element or chemical compound, that must be left in or taken out in 
the manipulating process of making iron or steel; and we can 
measure to a nicety the per centage of carbon that is necessary to 
produce what is called homogeneous iron, or that description of 
metal that partakes in a greater or less degree of the characteristics 
of both iron and steel. ‘these combinations are highly valuable, as 
they can be modified to any extent, and give to the operator in the 
manufacture of iron all the requirements and gradations of a ductile, 
fibrous, or crystalline structure. Now, although ali these combiva- 
tions and powers of varied production are in operation at the pre- 
sent time, they have not yet arrived at that degree of certainty as to 
produce either iron or steel of the exact quality and description that 
is required. There still exists a want of uniformity of structure, 
and until that is accomplished we must be content to take for the 
purposes of calculation the minimum instead of the maximum of its 
power of resistance to strain. I do not, however, despair, as the 
number of distinguished men who are now employed in that direc- 
tion is a sufficient guarantee for ultimate success. 

United to chemical combivations and aualysis in the manufacture of 
iron isa due observance of the varied forms and conditions of the pro- 
cesses in the mechanical manipulation to which the blooms oringots are 
subjecied. ihese, when carefully conducted, having regard to tem- 
perature, will produce the requisite elongation of fibres, and that 
amount of ductility or hardness which may be required as a property 
ot a given description of iron or steel, and that probably without 
injury to that homogeneous character so much wanted in construc- 
tive art. It is quite evident that the old process of piling and 
welding a number of bars together to make a plate, or any other 
particular form, is not a sound process of manufacture, as the weld- 
ing is often imperfect, and hence follows that laminated appearance 
of the fibrous and crystalline character invariably present in plates 
and large masses made from piled bars, This is not, however, the 
case when the article is made from the homogeneous ingot, which, 
having been cast, is then subjected to consolidation by the hammer 
and the rolls; and thus, by repeated heating, its crystalline character 
is partially reduced to the fibrous state by impact, elongation, aud 
compression, From this device its resistance to strain is augmented 
and greatly improved. With this prospect before us we may, there- 
tore, look forward with hope to a more perfect state of mauufacture, 
and the realisation of that desideratum which is still wanting, VIZ. 
perfect uniformity in the strength and other properties of both irou 
and steel. It is true we have tad boilers made and sbips built from 
steel plates, but we are still wanting in that degree of uniformity of 
character in the manufacture as would iudicate with certainty that 
the whole batch was equally strong, as a single faulty plate might 
prove equally fatal asit the whole were of that stamp. / 

We have now treated of the boiler; but there is another circum- 
stance of great importauce in the coustruction of steam engines, par- 
ticularly those adapted to the drainage of mines, that must not beover- 
looked. The lameutable and disastrous occurrence which took place at 
Hartley Colliery by the breaxing ofa cast iron engine beam afew years 
since, must be fresh in the recollection of the public and those now 
present. This unfortunate catastrophe, by which upwards of two 
hundred valuable lives were lost, was chiefly due to the uncertainty 
of cast iron when cast in large masses, subject, as is generally 
the case, to unequal contraction in the process uf cooling. Altogether 
cast iron is never a perfectly secure material when subjected to 
severe strains or the lurce of impact; it is nevertheless of great 
value in most constructions, ‘ Ou almost every occasiun, When the 
ainty arising from the 

















casting is large, there is a degree of unce 
want of proportion of the parts, secret flaws, and want of attention 
to uniformity in the process of cooling, and the danger of having 
some parts of the casting in a state of unequal tension—te chnically 
called hide bound—which ultimately leads tu fracture. The greatest 
possible care is, therefore, necessary in every description of beam or 
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girder to select, in the first instance, the proper mixture of metal ; 
to study the art of proportion in order to attain perfect uniformity 
in the cooling, and to relieve the article, whatever it may be, from 
unequal strain in the contraction of its parts. This is an art sur- 
rounded with many difficulties, as every casting calculated to 
sustain severe strains is subject to unequal contraction unless it is 
carefully prepared and duly proportioned to admit of uniform 
tension in the combination of its parts, 

I have been the more particular on these points, as I have wit- 
nessed, in my own experience, so many failures from want of 
knowledge and neglect of these important considerations, that J have 
ventured to direct your attention to them, and to show how essential 
it is to security and ultimate success to watch carefully the laws by 
which we are to arrive at sound castings, and how nature works in 
the process of passing from the fluid to the solid state, in different 
materials, 

On the question of engine beams we are, however, relieved from 
all doubts on the score of security by the employment of wrought 
instead of cast iron. It has often occurred to me, in the exercise of 
my profession, that in engine beams, as in bridges, a judicious com- 
bination of that material would relieve us from all anxiety on the 
score of security; and moreover, it would establish a new and im- 
portant era in the application of wrought iron in piace of cast iron 
for the main beams of engines. 

This idea is not new, as it occurred to Mr. Murray, of Chester-le- 
street, and Mr. John Taylor, as well as myself, and the firm at Man- 
chester has constructed for these gentlemen three large beams of 
this class. The first was at work shortly before the Hartley accident, 
and, having been constructed under my own immediate superin- 
tendence, I have considered that a description of its strength and 
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other properties may not be unacceptable to the miners of this and 
other districts. 

he beam, of which the annexed figure is a drawing, is of the 
tubular form, composed entirely of plate iron, with cast iron centre 
sockets to receive the axis, and crosshead of the pump rods, and 
parallel motion. 

The dimensions of the beam are as follow: — Length, 28ft. 8in. ; 
depth, 5ft. Gin. ; and 2ft. wide. The sides are of Zin. iron, supported 
between the flanges with T-iron over the joints, and corresponding 
strips outside. The upper and lower flanges are composed of the best 
double-worked plates and covering plates, chain rivetted, each 2ft, 
wide, and 4in. thick, and these are rivetted to the sides by double- 
angle irons, as shown at a, a, a, a, &c., in the drawing. For the 
reception of the main centre at A, are two cast iron plates firmly 
rivetted to the sides and angle irons of the flanges, as also to two 
T iron ribs inside, which stiffen the slde at n, n, At the extreme 
ends ¢ and D, are similar castings, to receive the pump rods, parallel 
motion, air pump rods, &c. These constitute the more important 
features of the structure, as may be seen from the drawings. 

The calculation of its strength according to the formula 


w=" : © is as follows :— 
Let the length of the beam... .. .. .. = 28ft. Sin. 
» depth ” “aw wo wo Ce ME. 6in. 
»— Brea Of flange we wee eee nee eee «6G = 56 8q, in. 
» constant derived from experiment c = 80. 


— —56 X 55 x 80 
28°66 


of the beam in the middle. 


= 870 tons as the breaking weight 


























WROUGHT IRON ENGINE BEAM 


Now as the beam in its reciprocating action is subjected to alter- 
nate strains of tension and compression, and as the luad to be lifted 
will never exceed from 85 to 90 tons, we may safely consider the 
ratio of strength as 870 : 90, or nearly as 10 : 1—a safe margin of 

strength ; and this will amply provide for the 
an force of impact to which every description of engine 
beam is subjected in case of any accident to the 
buckets or pump rods in the pit. Besides, there is 
this additional security, that wrought iron is three 
times the tensile strength of cast iron ; and, being a 
fibrous and ductile material, there is less chance of 
= it snapping asunder without notice, and subjecting 
the helpless miners, as in the case of the Hartley pit, 
to an irremedial and lingering death. With these 
facts before us, and the means of rendering our 
engines free from danger, I have to urge upon the 
coal owners and engineers of this and other districts, 
and in all cases where there are doubts of security, 
and in all future engines, that the main beams be 
made of wrought iron. 

Having thus pointed out what is necessary to be observed in the 
application of iron to the steam engine (I speak of it in its general 
sense, without entering into the classification of iron and steel to the 
principal parts of the steam engine), I may, in conclusion of this 
division of my subject, notice the cylinder, connecting rod and 
crank, as requiring careful attention on the part of the constructor 
and engineer. ‘The forces applied to the cylinder, which is always 
made of sound cast iron, are upon its circumference, bottom, and 
cover — the same as those applied to the boiler; and the same 
formula may be used in the calculation in regard to strength, but 
with this difference, that seven tons per square inch must be taken 
as the ultimate tensile strength of the material. The same may be 
said of the connecting rod and crank, excepting only the transverse 
section of the former, which shall be in the middle (if made in the 
form of ribs or webs) three times the diameter of the solid part of 
the rod at the beam and crank, 

As respects the crank, the same formula— 
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used for calculating the strength of beams may be applied, with 
this difference only, that the constant c, for wrought iron, is 80, 
while that for cast iron is only 26. For ordinary purposes these 
calculations will be found practically safe, but, in all these construc- 
tions, I must confess, that much depends upon the experience and 
practical knowledge of the engineer, and that a keen eye to propor- 
tion, anda sound judgment, is frequently of much greater value than 
a whole volume of algebraic formule 

I much fear that in these investigations I have enlarged to an ex- 
tent sufficient to try your patience in my examination of this impor- 
tant subject ; but as steam, the steam engine, and the material of 
which the latter is composed, enter largely, in these days of iron, 
into our daily occupations, I trust I may excused if 1 have been 
a little prolix, and trenched to some extent upon your valuable 
time. I must now, however, direct your attention to another part 
cur of subject, namely :— 

The Application of lron to Millwork.—The trade of the millwright 
is of long standing. He was the great pioneer of mechanical pro- 
gress, and for many centuries he exercised the functions of wheel-~ 
wright, and occasionally that of blacksmith, fitter, and turner. In 
fact, until of late years, the millwright of former days monopolised 
nearly the whole mechanical industry of the country, and such were 
his jealousies of the rights and communities of his profession, that he 
held in comparative contempt all other trades that could not assign 
reasons for the exercise of those pursuits which he erroneously 
claimed as his own peculiar privilege. These exclusive notions 
were, however, the errors of the age in which he lived; they were 
not confined to the millwright, but extended under a very limited 
scale of industry to almost every other trade and profession. The 
invention of the steam engine, and the introduction of improvements 
in the manufacture of iron, led to changes and established a new era 
in the industrial resources of the country, and to a great extent 
demolished the prescriptive rights and privileges of the mill- 
wright and other similar trades. These discoveries and the 
extended use of iron opened up new fields of enterprise and wealth ; 
it is, however, but fair to the millwright to state that he was 
amongst the first to avail himself of the changes by which he was 
surrounded, and from the days of Smeaton up to the present time the 
millwright has been, to a great extent, a worker in iron. Smeaton 
employed iron in his construction of the Carron Boring Mills, and 
the late Mr. Rennie took advantage of the improvements in progre-s 
at the close of the last century, and constructed the whole of his 
whee's and shafts of cast iron. Since then still greater improve- 
ments have been effected, in substituting wrought iron for shafts 
instead of cast iron. Water wheels, turbines, and almost every 
description of mill machinery, is now made of cast and wrought iron ; 
and the advance made in this department, by the introduction of 
light shafts at high velocities, is probably as great as in any other 
branch of mechanical industry.* 

The application of iron to machinery may be classed amongst one 
of those improvements which have followed so rapidly one upon 
another for the last half century. The inventions of Arkwright, 
Crompton, and others could not have been executed but for iron ; 
and it is fortunate for the industrial resources of the country that 
he manufacture of iron has kept pace with our industrial progress. 








I am not able to state the amount of consumption of iron in ma- 
chine making alone, but taking that for cotton machinery in only 
one of our largest firms, that of Messrs. Platt and Co., of Oldham, I 
should average at 400 to 500 tons per week ; and in that of my late 
brother, Sir Peter Fairbairn, of Leeds, in flax and other machines, 
at 250 to 300 tons per week. If we consider the extent and con- 
sumption which is in daily progress amougst the numerous machine 
makers for the manufacture of the textile fabrics we may have some 
idea, when we reflect that from two-thirds to three-fourths of the 
value is labour, and may form some estimate of the number of 
persons employed in this important branch of industry, and also of 
the comparative comforts they enjoy in their social condition and 
the domestic economy of their households, 

In the manufacture of machines for spinning and weaving, and 
the manufacture of tools—another ingenious and important branch 
of industry—we may safely conclude that we are chiefly indebted 
for the development of our iron resources arising from the exacti- 
tude, beauty, and precision of these automaton self-acting machines 
in daily operation before us. Any persov that will study the move- 
ments, motions, and certainty of action which pervade the working 
of the blowing, carding, combing, drawing, roving, spinning, and 
weaving machines, must be struck with the beauty of their con- 
struction-—I was going to observe, the intelligence with which they 
perform their respective operations, and that, too, without assistance 
from the hands of the attendant, whose duty is simply to supply the 
material aud remove the successive deliveries of the finished article 
as it comes from the machine. During the Exhibition of 1862, 
there are few of us but observed with delight the movements of 
the machinery for spinning, weaving, and finishing cloth ; the ma- 
chine for making cards ; the combing, and the spool machines, for 
winding thread on bobbins and tying the ends to the wooden ring 
when the exact length of thread was wound on. All these 
operations must have struck the initiated and uninitiated with 
wonder, and it is no mean praise when we state that a considerable 
number of these machines have been invented and perfected in this 
country. 

In addition to these, I may refer with some degree of pride to 
our tool making ; and here I may go back tothe city of my adoption, 
and we shall find Manchester among the first, if not the great centre 
of mechanical progress. Most of the machines I have enumerated 
have had their origin in that part of the country, and it is not too 
much to say that our self-acting tools date from the same quarter, 
and that we are still fruitful of resources for original contrivances 
and extended improvements in mechanical science. These are some 
of the results of applied science and the use of iron; and I enter- 
tain hopes, when the time arrives for our kinsmen on the other side 
of the Atlantic to return from the arts of war to those of peace, that 
we shall have a new reign of progress, and a still more extended 
development of practical science applied to the industrial resources 
of the world. 

Before closing these remarks allow me briefly to direct your 
attention to some other changes and improvements that have taken 
place, and in which your own townsman, Sir William Armstrong, has 
taken a prominent and an active part, namely, the improvements in 
gunnery, for the destruction of iron-plated ships and forts. ‘here 
cannot exist a doubt as to the results of these improvements, and the 
great changes that have been effected ard are still in progress, as to 
the size of the gun and the weight of metal that can be projected 
against either a ship or a fort. It was only the other day that I was 
present at the trial of the largest gun ever manufactured in this or 

rhaps any other country. That gun was made at the Elswick 

orks, It weighed 22 tons, and projected, with a charge of 7Ulb. 
of powder, a 600 Ib. shot, at an initial velocity of 1,260ft. per second. 
Now a missile of this immense weight, and at that high velocity, 
would smash in the sides of any ship ever yet constructed with 
a crash that would almost send her to the bottom; and it becomes 
a question with myself, and my colleagues of the Iron Plate Com- 
mittee (antagonistic to the guns), how we are to get over the difficulty. 
It is clear that plates of eight or nine inches thick would not resist 
such a projectile: and we have, therefore, to consider what other 
means should be adopted to keep so unwelcome a visitor outside 
cf either forts or ships, or whether it would not be better to give it 
a free passage right through, save the expense of the armour plates, 
and transfer the cost of these constructions into steam power as the 
means of ome. In my opinion the power of attack and retreat 
are equally valuable in maritime warfare, as speed, as well as great 
guns, are both essential elements in naval constructions. ‘To man- 
ceuvre with celerity must be looked upon as an equivalent for heavy 
ordnance ; and, as no vessel can carry iron plates of sufficient thick- 
ness to resist such monster guns, the next best thing to do is to make 
them light and active, with abundance of steam power, to outman- 
ceuvre the enemy. 

It has been a subject of doubt whether gus of such immense 
calibre can be made of sufficient strength to render them safe, and 
whether they could be worked on board of ship. In reply to that 
question I have to state, from what I have witnessed on the trials at 
Shoeburyness, that both may be accomplished, and that important 
results may be obtained by the introduction of a new build of vessel 
to support and work with safety 600-pounder guns. 


* Vide “Mills and Millwork, &c.” Longman and Co. 














Tue Reapinc Iron Worxs.—Messrs. Barrett, Exall, and An- 
drewes’ well-known Katesgrove Works, at Reading, are about to be \ 
turned over to a limited liability company. 
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THE ROYAL DOCKYARDS. 


On Saturday morning was issued the following first report from 
the Select Committee on Dockyards:—“Your committee were 
instructed, on 25th February, to ‘inquire into and report upon 
the basin and dock accemmodation of the royal dockyards in the 
United Kingdom, and its sufficiency for the public service, having 
reference especially to the proposed extension of her Majesty's 
dockyard at Portsmouth.’ 2. By a subsequent order of 20th April, 
we were directed to extend our inquires to, and report upon ‘the 
dock and basin accommodation available for the repair of her Majesty's 
ships when employed on foreign stations.” 8. Your committee have 
hitherto directed their especial attention to the proposed extension 
of her Majesty's yard at Portsmouth. 4. The present capabilities of 
the dockyard for repairing and fitting out ships consist of eleven 
docks (two only of which are of sufficient Jength and breadth, 
and one only of sufficient depth, to dock a first-class ship, 
with her weights on board), and of two basins—one the ship 
basin, containing 2 acres 12 roods 30 perches, witha depth of water 
at ordinary spring tides of 24ft. 6in. over the entrance; the other, 
the steam basin, of 7 acres, with 25ft. Gin. depth of water. 5. The 
evidence is unanimous that this accommodation is inadequate for 
the ordinary requirements of the navy, even in time of peace. 
6. Various opinions have been given as to the number of additional 
first-class docks required. Some witnesses consider that four, others 
that as many as eight are required. The Duke of Somerset thinks 
that at least three should be constructed. As to the extent of the 
additional repairing basins required, the evidence goes to show that 
from twenty tothirty acres are considered necessary ; and it is urged 
by some witnesses, that instead of mooring the shipsin ordinary in the 
harbour, a and safety would be best secured by placing these 
ships in a basin devoted to that purpose. 7. The factory establish- 
ment is stated to be capable (or nearly so) of effecting the repairs 
and refitting of the fleet. 8. A site, the property of the Crown, 
but subject to certain rights of way, comprising about 93 acres, 
bounded by Fountain Lake, and covered at high water, imme- 
diately contiguous to the North-end of the dockyard, is stated 
by unanimous evidence to be an excellent site for the proposed 
works. The subsoil is said to be of stiff clay, rendering piling 
foundations unnecessary, and of good quality for making bricks. 
9. A large convict establishment being contiguous, your committee 
are informed that much of the work can be accomplished by convict 
labour, as is the case in similar works now progressing at Chatham 
dockyard. 10, Your committee have thought it right to ascertain 
whether the water on the bar of Portsmouth harbour can be main- 
tained at a sufficient depth for the largest ships ; and they have re- 
ceived conclusive evidence on this important matter, showing that 
no apprehensions need be entertained of future inconvenience, 11. 
From the foregoing evidence, your committee have come tothe con- 
clusion—lIst, that additional basin and dock accommodation at 
Portsmouth is required; 2nd, that the site recommended is well 
adapted to the purpose. 12. Your committee have agreed to report 
at once their opinion upon that branch of their inquiry which relates 
to;Portsmouth dockyard, in order to enable the Government to bring 
in a bill to authorise the diversion, stopping up, and appropriation 
of certain streets, roads, and landing places, p to the ex- 
tension of that yard. 18, Your committee are proceeding with the 
further branches of the inquiry entrusted to them.” 


GREGORY'S CONSTRUCTION AND WORKING OF 
ORDNANCE. 


For the purpose of carrying out the first portion of this invention, 
by John Gregory, of Barriero, Portugal, he makes a double gun by 
forging, casting, or otherwise forming a central breech block, with 
trunnions, the body or barrel of each gun being in the same 
axial line, but the description of bore and mode of ri- 
fling may be of any kind which may be preferred. The 
trunnions of the gun are supported in a bracket or carriage, which 
in turn is mounted upon, and free to revolve on, a kerb or plate on the 
upper face of a gun carriage or traversing frame. The gun being 
double, each barrel has a separate touch-hole, and means of ig- 
niting the charge, and is so mounted as to turn on a pivot or 
centre when it is withdrawn from the port or embrasure by 
the recoil of the preceding discharge, and the gun may then be 
loaded in the position to which it is brought on the gun 
platform by the recoil, or it may be turned round a quarter 
of a circle, or any lesser or greater degree. Both ends of the 
gun may then be loaded with great facility, or one end only of 
the gun may be loaded, and it be fired continuously until becoming 
heated, when the other end of the gun, being spouged out and 
cool, it may be loaded, and, in its turn, discharged. When no 
arrangement for closing the ports by the recoil of the gun is 
employed, the men are protected from the enemy's fire, while 
loading, when the gun is turned horizontally after firing, as 
they are not required to stand in the line of the opening, or port, 
or embrasure, but are placed on each side thereof. A double-acting 
hammer may be fitted to the breech-block, for discharging 
each end of the gun, as and when required. For the purpose of 
regulating the angle of fire, a pawl and ratchet, alone or in com- 
bination with an elevating screw, may be employed for adjusting 
the elevation, 

With reference to the second part of the invention, instead of 
leaving the embrasures or ports open, or instead of closing a ship's 
ports by means of hinged shutters or covers, sliding covers are 
fitted on the outside of the ports, and they are closed and opened 
either entirely or partially by means of chains or ropes actuated 
from within by the recoil of the gun, whether such ports or openings 
arein a ship's side, or ina apa, or in an iron-plated or other fort. 
The sliding covers or shutters may work vertically or horizontally, 
or may be made to turn on a centre or pivot, and may be connected 
by means of pulleys or chains, or other equivalent means, with the 
carriage of a gun (either constructed according tothe present inven- 
tion, or of any other kind or description) the recoil of which is 
caused to close the shutter after each discharge. Asa protection to 
those engaged in working guns on board that class of vessels known 
as cupola or turret ships from projectiles entering the side or sides 
thereof, the cupola in such vessels is fixed by preference, and only 
one is used, although the cupola or cupolas may be made to revolve, 
but in each case, whether the pen be fixed or revolving, or 
whether there be only one or more cupolas or turrets, and whether 
the guns be of tle kind included in my present invention or ordinary 
guns, such vessels are constructed with special side compartments. 
For the purpose of protecting the men engaged in working guns in 
circular iron or other shaped forts or fixed turrets from the various 
angles of fire externally or internally, to which the men may be ex- 

,@ series of mantlets or screens are disposed between the guns, 
and behind which those working them retire for protection, and the 
powder magazine is also surrounded aud protected by mantles or 
screens. 

Fig. 1 is a plan view of a double gun, constructed in accordance 
with the invention, and mounted on a carriage; Fig. 2 is part of 
a transverse sectional view of a vessel, showing, in side elevation, 
the gun (the plan of which is given in Fig. 1), gun carriage, and 
fittings complete, the gun being in position ready to be discharged 
horizontally or point blank; this figure also shows an arravge- 
ment of the sliding port cover or shutter, and the tackle con- 
necting the same with the gun carriage; Fig. 3 is an end view 
of Fig. 2, looking from within the vessel towards the side thereof. 

A, A’, is the double gun having the ove central breech block or 
portion B with trunnions ¢, c', supported in bearings formed in the 
bracket or upper carriage D, D', which is mounted and free to 
rotate upon a kerb or circular guide rail or plate F, fixed to 
the main gun carriage E, E', the under side or face of the upper 
carriage D, D'!, being provided with suitable friction rollers, 
Detailed views illustrative of this arrangement are shown at 
Figs. 11 and 12, in which are seen the friction rollers 9, as well as 
the central pivot r, upon which the upper carriage D, D', rotates. 
The ends A and A! each have a separate touch hole, the charge is 
ignited by the spring hammer G; H, Hi’, are the guide rails fitted to 
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GREGORY’S CONSTRUCTION AND WORKING OF ORDNANCE. 
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the gun deck, and upon which the gun carriage and gun mounted 
thereupon travels when the gun is being worked; I is one of the port 
holes in the side of a vessel; K is the sliding cover or shutter piece 
for wholly or partially closing the port; L is the spindle or bolt con- 
necting the sliding shutter piece wiih a transverse shaft or rod M, 
having at its extremities guide pulleys or wheels N, N, which work 
up and down upon the guides O, 0}, fixed inside the vessei on either 
side of the port hole. ‘'be shaft or rod L passes through and works 
up and down in a slot formed in the ship's side. The cross shaft M 
is made with lugs or eyes m, m!', to each of which are secured the 
one extremity of each of the chains or ropes n, n', which after 
passing upwards over the pulleys P, P!, are led downwards, passed 
under the guide pulleys Q, Q', and connected to any convenient 
part of the gun cariage E, b', so that by this arrangement of tackle 
and connections the recoil of the gun after it has been discharged is 
made available for the purpose of closing the port either wholly or 
a aud so to protect the men from the enemies’ fire during the 
oading of the gun. The amount to which the ports may be left 
open being a matter of judgment for the purpose of clearing the 
ship from the smoke, or for any other purpose. 

Figs. 4 and 5 illustrate that portion of this invention for wholly 
or partially closing the ports of a vessel, when the same is applied 
or adapted to guns of the ordinary description. Instead of acting 
upon the port cover or shutter by means of the ropes or chains 
connected direct thereto inside the vessel, it is preferred in some 
cases to insert a horizontal tube or tubes through the side of the 
vessel, having a pulley at the outer end on a line with the 
pulleys P, P', and carry the ropes or chains there through to the 
outside of the vessel, and connect them with the cover or shutter, 
the ropes or chains being protected in suitable recesses or in tubes. 

Fig. 6 is a longitudinal elevation, and Fig. 7 a plan view, of a 











vessel fitted with the sliding port covers or shutters according to the 
invention, and having a number of double guns fitted on board, and 
showing them in various positions; and, although the guns are 
shown only at right angles with the keel, or in a line therewith 
they may be disposed in any other intermediate position; and in 
practice it is preferred to work one end of the double gun con- 
tinuously until it is becoming heated, and then to similarly work the 
reverse end, which will have become cool and be sponged out ready 
for use, and so on 

Fig. 8 illustrates a mode of mounting and working double guns 
when placed on board that class of vessels known as cupola ships, 
and it is preferred to so construct such vessels with a view to the 
preservation of the vessel, and of those on board working the guns, 
in such a manner that should a shot perforate the ship's side, the 
water would merely find its level in the compartments A, A, 
which are to be added to this class of vessels, on board of which 
the guns according to the invention are intended to be mounted 





and worked. When not in action the compartments A, A, 
may be used as quérters for the crew, the necessary ventilation being 
effected by a fan, blower, or other suitable means. There is shown | 
in Fig. 8 a fixed cupola built in and forming part of the structure of | 
the ship, as it is preferred in adapting double guns to cupola ships that 
the cupolas should not revolve, as thereby affording greater freedom, 
from derangement, and protection to those engaged in working the 
guns. In applying the double gun to cupolaships, such, for instance 
as those a the class illustrated by Fig. 8 (the gun therein shown 
being exaggerated in proportion to the size of the cupola), when 
one end of such gun is projected for firing inside the cupola sufficient 
space only is required for loading the other end of the gun,\which, 
when loaded, is projected to the reverse side by the recoil of that end | 
of the gun just discharged, the horizontal or vertical angle being | 





WSs 


WWRQHO0oOH8H$ 


adjusted as before described. In applying and working double guns 
on board ships having a revolving cupola or cupolas, when the 
loaded end of the double gun has been projected to the reverse side 
by the recoil of the gun discharged, the cupola has then to be turned 
half round, the end discharged being then in a position for reloading, 
aud which may be sponged and reloaded while the cupola is being 
turned half round. " 

Figs. 9 and 10 illustrate, by a sectional and plan view respectively, 
an arrangement of mantlets or screens, described as adapted for use 
within circular iron or other forts, for affording protection to those 
working the gun. 








bal . 

Tue Gun Trtats.—We ate; only desirous of a gun with sound 
principles, straight purpose, and large destructiveness; so we shall 
hold clear, if possible, from all professions of faith till results esta- 
blish principles, and shall remain what Mr. Shiel said Mr. Bernal 
Osborne was, “a Christian unattached.” As far as the results are 
known to us, however, there can be no doubt that both the rival 


| artillerists have proved formidable competitors. If we were to for- 


mulise statements, we might say that, at short ranges, with solid 
shot, Mr. Whitworth had the best of it; that the Armstrong guD, 
with common shell and solid shot, took up the running at ranges 
between 400 and 900 yards, when Whitworth again made play, and 
that between that and 3,000 yards Whitworth was best with common 
and segment shell, and with solid shot at the last range, yielding - 
palm to the shunt at 1,200 yards with common shell, and at 2,6 
with segment shell. Thus it will be seen how close the contest 18. 
For range and accuracy with solid shot, at high elevations, Whit- 
worth carries the day in nine out of twelve trials; but with = 
and segment shell—a great matter—Armstrong beats in seven ou 
of eleven.— Army and Navy Gazette. 
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TO CORRESPONDENTS. 


NoticE.—A SpPrEcIAL EpItion of THE ENGINEER is 
published for FoBEIGN CIRCULATION. This edition, 


printed upon paper manufactured for the purpose, will 

pass through the foreign post offices at the charge of a 

single postage. 

*.* Covers for binding the Volumes can be had from the Publisher 
price 2s. 6d. each, 


P. J. L. (Manchester).—7hanks. 

XXX. (Stout).—Mr. Fairbairn's formula will meet your case. 

UG. F.— Procure ** Gesner on Coal Oils,’ from Balliere, Regent-street. 

A.S. R.—Can you not procure them at the Model Dockyard, Fleet-street ? 

M. P.— Enough is not yet known of the photogenic gas to answer your 

uestion. 

G. S. (Belfast).— We Uelieve many rotary engine patents are for expansive 
engines. 

B. D.— Messrs. Tangye Brothers, of Birmingham, can doubtless furnish you 
with what you require. 

Y. Z—We do not think your plan would wear well, We are convinced that 
you would soon find this to be the case. 

J. W.—Should you wish to address your remarks to Mr. Winans, his address 
is 35, Dover-street, Piccadilly. We think you had best wart wutil the cigar 
steamer has been tested. 

B., E., AND A.— We did not intert your letter because it was not a reply to the 
query asked, nor did our correspondent desire to be placed in personal com- 
munication with you, 
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read on Monday evening, the 3vth instant, at half-past eight o’clock, by 
Captain Edward A. Inglefield, R.N, ‘*On a Prop. sed Plan tor Working the 
Heaviest Ordnance on board Armour-plated ,Ships and Fortification, with 
complete Provection for the Men.” 
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COLD DRAWN 8 TEEL TUBES. 


More than two years ago (for it was before the opening 
of the International Exhibition) we were informed, through 
a channel which had always possessed our confidence, that 
Mr. Hawksworth, of Linlithgow, was “ drawing” tubes of 
steel in the cold state. In such matters, mere novelty goes 
for nothing with us, for we believe in the possibility of 
everything for which we can find a reason in natural prin- 
ciples, and, in some cases, a strong analogy goes a great 
way with us. But we did not see the reason for believing 
that steel could be drawn, in the cold state, into tubes like 
lead, notwithstanding that we were fully aware of what is 
done in wire drawing, and of what Mr. Bernard Lauth had 
accomplished in the cold rolling of iron. We rested content 
with the belief that, instead of having drawn cold steel 
into tubes, Mr. Hawksworth was only endeavouring to 
solve this problem. More recently we learned that he was 
carrying out his trials in Paris, but we did not deem it 
necessary to cross the Channel in order to gather in- 
formation, and time has slipped by until we now 
find the drawing of large tubes of cold steel an ac- 
complished fact in London. On going into the matter, we 
find that the impracticability implied in our original 
estimate of the process was not imaginary, for it is not eve 
steel, nor perhaps any kind of iron, that can be drawn cold. 
We are informed that the attempt has failed (and several 
evidences of failure have come under our own observation), 
with the best known makes of cast steel—* homogeneous 
metal”—and the higher qualities of iron. The only steel, 
thus far, which has survived the discipline of drawing is 
that, we believe, made by Mr. Hawksworth himself; but 
we do not apprehend that there is any secret in this, aud 
we have no doubt that when the required quality for this 
new purpose is once indicated there will be found plenty of 
steel makers to produce it. However this may be, there 
need be no doubt that such a quality of steel has been already 
produced. A bar of steel of this quality, and, say, 3ft. 
long, and 1 in. in external diameter, may be drawn, at the 
rate of six or eight inches per minute, through a die or 
“ wordle” of 13in. only in diameter. ‘The original internal 
diameter of the tube is exactly preserved, with the addition 
of a fine internal polish, while the entire reduction of 
diameter goes into increased length. Mechanically, the 
operation is much the same as that of drawing lead pipe, 
the great difference being in the amount of force applied. 
It is extraordinary how the particles of steel re-arrange 
themselves in this process, for it is self-evident (when the 
original and ultimate forms of a drawn tube are considered) 
that there has been a re-arrangement of the ultimate atoms 
of the steel. Yet when one has once seeu the steel drawn 
out like vermicelli, and hus begun to realise that it is but a 
question of force, after all, the difficulty is not necessarily 
greater than in comprehending how lead is drawn in tha 
same manner. 

No reflecting engineer need be informed of the immense 
advantage of a process whereby steel tubes may be cheaply 
produced of any length and without seam. The appli- 
cations of tubes are numberless, and for nearly every pur- 
pose where they are required steel is altogether preterable 
to any other material. ‘The extent of tubing employed for 
~ piping, boiler tubes, gun barrels, surface condensers, 
heating pipes, water pipes, &c., is enormous, and for most 
if not all of these steel is naturally better adapted than 
brass, copper, or iron. We are unable, as yet, to go into 

€ commercial consideration of the improvement, but we 
are disposed to believe that the cost of drawing tubes will 
not prove an insuperable obstacle to their extended use. 

For those who like to have a reason for an apparent 





pe (which steel drawing undoubtedly is) it may 


as well to remember that, upon the theory of ultimate 
and independent atoms of matter, cohesion is a result of 
a natural force of attraction between the particles of 
matter, and that this force is only effectively exercised 
when the particles are in close proximity to each other,— 
almost, we may suppose, in atomic contact. Now, in 
exerting a tensile apne | strain upon a bar of iron or 
steel, the atoms are pulled asunder in a plane at right 
angles, or practically so, to the line of strain. But if, while 
a high strain is being applied in the direction of the length 
of the bar, it be also comp , as it must be in passing 
through a die, it is evident that the separation of two 
previously contiguous particles is attended with the in- 
trusion of a neighbouring particle between them. As the 
size of the ultimate atoms cannot be supposed to be varied, 
we may consider the thickness of the original bar to be 
made up of innumerable layers or couches of atoms, and 
that, in drawing it between dies, or through rollers under 
great pressure, the atoms in each layer are separated, while 
those in the next adjacent layers are brought partly 
between them, the effect of continued drawing or rolling 
being to bring two, three, or more — into one. The 
arrangement in layers or definite planes is only to be 
supposed for iliustration, as the actual arrangement 
of the atoms can hardly be considered to take that 
of planes. Upon the theory, however, that cohesion 
depends only upon atomic nearness—that it is mani- 
fested in virtue of an inherent property of attraction 
at the moment when two particles of the same kind 
of matter (being naturally a solid) are brought within 
cohesive range—it is perfectly comprehensible how steel, 
like gold, may be drawn or rolled out almost ad infinitum, 
What, upon the first announcement of the drawing of steel 
tubes in the cold state appeared impossible, appears, upon 
consideration, quite consonant with our whole knowledge 
of the constitution and properties of matter—the difference 
between drawing steel and drawing lead being one of force 
only, and not one of principle. 

The process, as now carried out, is applicable to the 
smallest and to the largest tubes, and to tubes of any thick- 
ness. If the material worked upon may be trusted in 
large masses for the same soundness and general workable 
quality as that now —o it will be quite practicable 
to produce steel cannon tubes of almost any required size 
and without welds. Not only this, but, one tube having 
been drawn, another, it is asserted, can be drawn within it, 
and others successively within this to any extent desired; 
the series of tubes having any required initial tension upon 
each other up to the extent of “cold welding” the 
several tubes together. The process has been carried out in 
France, where large quantities of steel gun barrels are now 
being made, and which have an unexampled strength. The 
apparatus at present employed consists of a hydraulic press 
in which along horizontal ram of 163in. in diameter works 
within two long and massive cylinders, the limit of stroke 
being 12ft. The hydraulic cylinders are laid in the same 
line, and perhaps 14ft. apart, the ram working out of one 
into the other, and vice versa. The dies are placed in stout 
flanges cast upon the cylinders, while the end of the tube 
to be drawn is screwed to a gripper attached to a stout 
cross-head on the ram. About ;!/;in. is taken off the 
diameter of the tubes now drawn at each drawing, and it is 
a little singular that, with this rate of reduction, little or 
no heat attends the process. After two or more drawings 
it is found useful to anneal the tubes before drawing again, 
but in all cases the cost of producing tubes is apparently 
much less than any other mode of making them without 
seam. 


LOCOMOTIVE ENGINES. 


A FEW years ago the locomotive engine had, as was 
generally believed, aesumed a settled form, from which it 
would be injudicious to depart. Everything had been 
determined by experience, and it was supposed to be 
almost capable of proof that an inside cylinder was exactly 
so much better than one outside, and that such a length 
of stroke and size of wheel, and such and such arrange- 
ments of frames, axle gear, fastenings, &c., were better, by 
so many pounds, shillings, and pence a-year, than any 
others ever tried. A great deal of importance was 
attached to what is called the “designing” of locomotives, 
where it would be more just to speak of copying with 
inconsequential variations. Copying, indeed, is nearly all 
we have been doing, for years, in respect of the locomotive. 
After the Planet and Liverpool were made, in 1830, they 
were copied—perhaps with the alteration of the reversing 
gear, or the omission or addition of a boiler stay, or with 
the elaboration of an axle guard or a stuffing box, and there 
were a dozen makers, all turning out nearly the same kind 
of engines. By and bye heavier engines were required, 
and here the Leicester and Swannington Railway engineers 
led the way in 1835. Messrs. Tayleur and Messrs. Stephen- 
son made engines for this line, with l6in, cylinders, 
20in. stroke, and six coupled wheels of 41 ft. diameter. The 
necessity for increased size set many clever wits at work, 
and an inch upon a boiler, and half-an-inch in a cylinder, 
became something to boast of. As engines became larger, 
they required better work, and, here and there, there was 
improved design. It is the fact, nevertheless, that nearly 
all our railway engine stock found its way into a fixed 
groove at last. 

More recently, however, a revolution has set in with 
respect to locomotive engineering, and it is impossible to 
say where it will stop. The coal-burning difficulty has 
been well got over, by a simple application of principles 
which Mr. Charles Wye Williams has spent a quarter of a 
century in illustrating, and engineers have acquired fresh 
confidence. The outside cylinder has carried the day 
against inside cylinders, and this, too, has led to a reform 
in design, in respect, at least, of lower boilers, and more 
accessible parts. The battle of the cylinders had raged for 
a long time, however, and the result might have been fore- 
told by any unprejudiced engineer who would have taken 
the trouble to observe what well-made outside-cylinder 
engines would do. : 

ore and more familiar with the locomotive engine, we 








now seek to climb steep hills, and to traverse crooked ways 
by means of new arrangements of its We have long 
ago coupled the wheels up to three or four pairs under the 
same engine, and, indeed, this was first done by Hedley, in 
1815, or thereabout, although he employed spur gearing as 
the means of coupling. Hackworth employed six coupled 
engines with coupling rods in 1827, and some of his engines 
are still at work on the Stockton and Darlington Railway. 
There are objections to working many wheels trom the same 
cylinders, and among these, until the use of steel tyres, the 
unequal wear of the coupled wheels was not the least. For 
very steep inclines, the adhesion of even coupled wheels 
ge however, to be insufficient, and Mr. Fell, reviving the 
plans of Sellers, not to mentior Vignoles, has been for some 
time working an engine in which a separate pair of cy- 
linders drive a pair of wheels which are made to gripe a 
central rail. Almost any desired “bite” may be thus 
obtained, but unless the engine is to go very slowly, the 
weight necessary in providing a sufficient supply of steam 
would go far, if it could t properly distributed upon 
coupled wheels, to secure sufficient adhesion without the 
central rail. Yet, if we forego speed, and we may do so 
on steep inclines, there is nodoubt that we can increase the 
adhesion of an engine enormously by means of the central 
rail and gripping wheels. It still remains to be seen how 
long and how well a central rail can be maintained in a 
line up which a great effort has to be made, and in this 
respect, although the object sought is mechanically practi- 
cable, it may be found that it involves a very heavy ex- 
pense, in the way of maintenance, for its attainment. It is 
by no means certain that the much abused rack rail, which, 
for twenty years, did good service between Middleton and 
a will not give better results than the central line of 
ars. 

Mr. Flachat proposed, in 1860, to work a railway over 
the Alps, with inclines, we believe, of 1 in 25, by means 
of a system of locomotive power wherein each carriage had 
from two to four cylinders, all supplied from a boiler at the 
head of the train, The boiler was to be of great size, the 
cylindrical barrel being filled with tubes and with water, 
with a water level and steam room in steam drums above. 
‘Ihe extent of tube surface was, we believe, to be upwards 
of 3,000 square feet. The boiler carriage, and each car- 
riage also of the train, was to be supported on swivelling 
trucks, fitted each with a pair of small steam cylinders, with 
the usual working parts in connection with them, Here 
the conduction of the steam to a long distance from the 
boiler, especially in an Alpine winter, would be attended 
with great condensation. Mr. Sturrock, however, of the 
Great Northern Railway, has found it advantageous to 
apply cylinders and working gear to the tenders of 
his six-wheeled goods engines, the engines being thus 
enabled to take forty-five wagons up gradients where 
but thirty were formerly a full load. Additional 
cylinder room does not, of course, increase the actual 
mechanical power which an engine can exert in a given 
time, for whatever the cylinder, the rate of evaporation 
and consequent supply of steam should remain the same 
with any given boiler. But where a comparatively slow 
pull is required up an incline, an engine which, when going 
fast, has only steam enough for two cylinders, may have 
enough for four. In this way, instead of but the adhesion 
due to the weight of the engine, say 30 tons, that derivable 
from the united weight of the engine and tender, perhaps 
50 tons or 55 tons is made available. Still there is a great 
deal to be said against cylinders on the tender, notwith- 
standing the neat nannerin which Mr. Sturrock supplies them 
with steam through flexible copper pipes without sliding or 
sockct joints. ‘There is first the cost, complication,and weight 
not only of the cylinders and working gear, but also the 
increased weight necessary in the frames, axles, and wheels 
of the tender. The pistons are, of course, always in motion, 
when the engine is running, and those on the tender are 
wearing therefore while they are doing no work, which 
must be the case on the greater part of the journey, unless 
the boiler be larger than is necessary for its own cylinders. 
The tender pistons must work as much faster, too, than the 
engine pistons; as the diameter of the engine wheels is 
greater than that of the tender wheels. The condensation 
of steam is something, and the waste steam from the 
tender, although it goes into the feed water, cannot assist 
the draught in the chimney. The tender driving gear, in 
the wake of the engine, is greatly ex to dust, espe- 
cially that from the foot plate, and this, in the case of a 
coal burning engine, is generally very considerable. Yet 
with all that can be argued against the plan, only 
experience can determine its real merits. So far, what has 
been said of it comes through sources which cannot be 
considered to be wholly disinterested. ‘The French are work- 
ing, however, in much the same direction in employing avery 
large boiler and four cylinders with six coupled axles in all, 
in their later goods engines. The French plan entails the 
disadvantage, however, of a long wheel base—incon- 
veniently long in many cases, we apprehend. Another 
plan, that exhibited by M. Meyer, by means of a model in 
the International Exhibition of 1862, is the same in 
principle as that worked out by Horatio Allen, in the 
States, in 1834, when four engines upon his construction 
were employed on the South Carolina Railway. In Allen's 
case, however, each swivelling truck had one’ pair only of 
driving wheels and a pair of smaller carrying wheels, and 
each pair of driving wheels was worked by a single cy- 
linder only. It is by no means improbable that a good 
engine for heavy work might be made by mounting a lurge 
boiler upon two or more swivelling trucks each of short 
wheel base, and by driving the wheels by separate pairs of 
cylinders upon each truck. ‘This is substantially what M. 
Flachet proposed in 1860. 

In fiexibility of action our engines are becoming greatly 
improved, and the wonder now is that we could have gone 
on for years as we have done forcing long engines with stiff 
rectangular wheel bases through curves of considerable 
sharpness. It cannot be denied that there has been a 
dislike to the truck from the apprehension of danger, 
notwithstanding that those who know its real action are 
aware that the truck will keep the line where an engine of 
the ordiaary construction would go off. It is undeniable, 
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however, that there is a certain amount of complication 
in the truck, although if our builders could only consent to 
copy the American pattern, it would be found to be [a 


marvel of simplicity. The Bissell truck is an improvement: 


upon the old form, so far as its action goes, but it is even 


more complicated unless it be made with a single pair of 


wheels, and its radius bar is likely to be in the way of the 
link motion and other reversing gear of the engine. ‘The case 
lies between the Bissell truck and Mr. Adams’ radial axle 
boxes,we shouldsay. The last-named arrangement appears to 
have worked to the entire satisfaction of the various railway 
gentlemen and engineers who have seen it, the engine going 
steadily on straight lines at all speeds, and taking readily 
to the shortest curves. This is all that could be desired, 
and, after a more extended experience has fully confirmed 
this result, as no doubt it will, we may look for the exten- 
sive alteration of railway rolling stock to Mr. Adams’ plan, 
the application of the Bissell truck, except with very small 
wheels, being, in many cases, inconvenient, if not imprac- 
ticable, in existing engines. 








AN AMERICAN STEAMBOAT BOILER 
SXPLOSION. 

WE have been waiting for the verdict of the coroner's jury in the 
case of the Chenango before making the inquest the subject of com- 
ment, but no verdict seems to be forthcoming. What is the cause of 
the delay we are not aware; probably the jury cannot agree as to the 
cause of the explosion. But there were some facts developed by the 
trial which deserve public attention, whatever verdict the jury may 
decide to render. The Chenango, it seems, was oue of about thirty 
guuboats built by the navy department—all having engines and 
boilers constructed according to specifications and plans furnished by 
the department. She went to sea on her first voyage, the boilers 
having been tested and the engines run by way of preliminary ex- 

sriment. Soon after passing the Narrows, just after the captain 
ad been told by the engineer that the engine was running well, the 
boiler exploded, scalding thirty-two men, of whom twenty-eight 
have since died. ‘lhe whole gunboat fleet has been furnished with 
engines and boilers just like those of the Chenango. It is, there- 
fore, a matter of a good deal of importance to determine whether the 
explosion was caused by any peculiarity in those boilers common to 
all these guuboats, or by some defect in the boiler of the Chenango 
alone. It seems to have been proved that the boiler of this vessel 
had been subjected to the usual tests, and had resisted a pressure of 
60 Ib. to 65 Ib, to the square inch ; that the safety valve would blow 
off steam at 39} 1b.; and that the boiler exploded under a pressure 
of 34lb. Corouer Norris, in his elaborate and able charge to the 
jury, considers it established by the testimony that the explosion 
was caused by low water in the boiler, which, by creating a sudden 
and irresistible development of steam, is among the most common 
causes of such explosions. And itseems also to have been established 
that, while the boiler and engine were being used at the dock, the 
water worked out of the boilers into the engine, and so overboard, 
so freely that over a third of the cylinder would be full of water, 
and the momentum of the machine Was more than once suddenly 
arrested by this cause. “ The danger of explosion from low water 
at the dock,” says the coroner, “ was so great that the last witness 
refused to open the throttle valve when requested to do so by the 
United States engineers on board, who represented that the contract 
required the engine to be run wide open, ‘The witness said that he 
cousidered his own safety endangered, and should act on his own 
judgment.” ‘This was the condition of the Chenango when she was 
handed over to engineers, Who had not seen these experiments, to 
be taken to sea, ‘The general tenor of the testimony was tu the 
effect that this expulsion of water frou the boiler, and consequent 
liability to explosion, is a marked characteristic of the kiud of 
engive used on the Chenango, and all the other gunboats built 
under the direction of the uavy department. On the day after this 
explosicn a trial trip was made with another of them, which is thus 
described by the coroner:—*“ A number of those vessels are now 
just coming out, and so it happened that on Saturday, the 16th, the 
day after this explosion, the Pawtuxet, having been run for ninety- 
six hours at the dock, was taken out ona triai trip from Providence. 
In the course of the run it became necessary to shut off the steam 
from the engine from some cause, and thus the fact appeared that 
the water, which had seemed to be abundant in the gauges, was low. 
Mr. Baker, an experienced engineer, who set up and ran the engine 
on her ninety-six hours’ trial, at once had the fires drawn from the 
furnaces as a measure of safety, the necessity of which, under the 
circumstances, Mr. Sewell [the Government engineer] admitted to 
you when on the stand; and it was found that the steam pump 
required twenty-two minutes to resupply the boiler with the water 
wanting, although the gauges had given no warning of its absence. 

So also Mr. Smith, the eugineer who ran another of these vessels, 
the Metacomet, testitied that the water could only be kept in her 
boilers by so setting the valves that they would not fully open when 
the engine worked, and that when these valves were ordered by 
Mr, Sewell to be set so as to open wider, and the vessel was run 
from the shop to the navy yard, the water worked so that the 
valves had to be put back to their original position, which was done 
by himself at the navy yard under orders from the chief engiueer of 
the ship. 

Without going into further detail at present, the testimony in this 
case, a8 summed up in the coroner’s charge to the jury, tends to 
show that the navy department has coustructed the engines and 
boilers for our entire fleet of gunboats on such a plan as to render 
an explosion in every case almost certain, and has thus made these 
gunboats infinitely more formidable to our own officers and sailors 
than they can ever be to the enemy. And what gives the matter 
still more significance is the fact that for more than a year past 
engineers and scientific men have pointed out these defects, and 
have warned the Government of the inevitable results of the course 
that was pursued, Yet, in the face of all these warnings, without 
inquiry, denouncing, indeed, all expostulations as corrupt and im- 
pertinent, the navy department has persevered, under the 
advice and authority of Mr, Isherwood, the chief engineer of that 
department, in forcing into every gun boat which it builé this par- 
ticular kind of boiler.—New York Times 





NORTHERN OF FRANCE RAILWAY. 

An important treaty has just been concluded between the Northern 
of France Kailway and the French Government. Most of our 
readers will be aware that there exists in France a double network 
of railways, of distinct origin and under distinct management, 
known by the names of the old réseau and the new réseau, ‘The old 
réseau is due, like the railway system of our own country, to private 
enterprise, and, springing troy. small beginnings, has been de- 
veloped, in course of time, as a purely commercial undertaking, by 
either the union or competition of a number of capitalists formed 
into companies. ‘These companies, as companies always do and 
always must do, looked mainly after their own financial interesis, 
and lines were built or not built, according to the extant probabilities 
of paying fair returns for the money invested, After the great poli- 
tical aud social crisis of 1848-51, railway enterprise in France came 
to a sort of standstill, the dividends of many of the existing lines 
having fallen very low, and capitalists being, consequently, un- 
willing to invest their money in new shares. Nevertheless, there 
were still numerous districts wishing to possess railway accommo- 
dation, and, their appeal to private enterprise being fruitless, they 
addressed themselves, through their representatives, to the Govern- 
ment. It is in the nature and education of Frenchmen—engendered 
by half a century of paternal rule, and the strictest centralisation 
ever known upon earth—to look always and ever for help to the 
constituted authorities, whether in political, social, financial or com- 











mercial matters; and this appeal, therefore, to the Government to 
build more railways, after private capital had left off building, was 
deemed perfectly natural. The subject was duly brought before the 
Legislative Chambers, and, on the proposition of the Imperial Minis- 
try, a commission was appointed in November, 1455, to investigate 
the whole question of French railways. But several years passed 
before anything was done, and it was not till 1858 that a final and 
important resolution was come to by the Government. It was to 
the effect to complete the whole network of railways by a number 
of new lines, designed upou a comprehensive plan, and built under 
the guarantee, as well as under the supervision, of the Imperial 
Government. The capital, in the first instance, was to be found in 
the ordinary way ; but secured under,a State guarantee of 43 per cent. ; 
that is to say, the State guaranteed the shareholdersan interest of 43 
per cent. on their money, in case the dividends should be less; but, 
on the other hand, the State had a claim to one-half of all the net 
profits above the stipulated interest. This important law, which 
was to give France thousands of miles of new railways, came into 
operation in 1859. 

At this time there were, as there still are at present, six great 
railway companies in France, including, with very few unimpor- 
tant exceptions, the whole of the existing lines. To each of these 
six companies there was appointed, under the decree of 1858, a cer- 
tain length of new lines, to complete its original réseau, or “ netting” 
of railways. It was, of course, necessary to keep the two systems 
—the first built by free enterprise, and the second under Govern- 
ment guarantee—quite separate from each other, for which purpose 
the first was called the old réseau, and the second the new réseau. 
The distinction was, in the main, exceedingly welcome to the 
original shareholders, for the new lines had no sooner been finished 
when it became apparent that they would not pay. At the passing 
of the law authorising the new réseau, the Minister of Public Works 
represented to the Chambers that the Governm: nt guarantee was a 
purely nominal one, it being certain that the new lines would return 
a far larger dividend than 5 per cent. This assertion, however, 
turned out an entire fallacy. Most of the new lines not only did not 
pay 5 per cent., but scarcely 2 or 3; and some of them paid at the 
rate of some few of our English lines—that is, nil. To the French 
new réseau shareholders this was not very alarming, for they were 
sure of their 4} per cent.; yet it was extremely distressing to the 
Government, the budget being weighed down» heavily under this 
fresh burden of expenditure. To shake it cff, however, was im- 
possible, otherwise than by inducing private enterprise to charge 
itself with part of the incubus weighing upon the national purse 
Neg»ciations for amalgamating the old and the new réseau were 
commenced some years ago between the Government and several of 
the great companies; but they led to no satisfactory result. ‘bis 
was owing, in nearly all cases, to the huge and somewhat unnatural 
growth of the State-fostered system. At the commencement of the 
present year the total length of lines of the new réseau had already 
become equal to two thirds of ‘that of the old réseau, In one in- 
stance, that of the Eastern of France, the new réseau had grown 
bigger than the old—the former having a length of 1.333, and the 
latter of only 977 kilometres. On the Mediterranean line the old 
réseau now embraces 1,8°6, and the new 1,010 kilometres; on the 
Southern the old is 798, and the new 488 ; on the Orleaus the old is 
1,683, and the new 919 ; on the Western the old 900, and the new 
645; and on the Northern of Frauce the old réseau 1,053, and the 
new 112 kilometres. It will be seen that the Northern of France 
has, of all the great companies, the shortest new réseau. This fact 
induced the Government a short time since to open fresh negocia- 
tions with the Northern Company for an amalgamation of the two 
systems; and a treaty to the effect has now finally been concluded, 
settling the matter in a satisfactory manner to both parties. ‘i‘he 
ordered amalgamation of the new aud the old réseau of the Northern 
line is, it may fairly be said, an important event im the history of 
French railway enterprise. 

The directors of the Northern of France Railway, in laying the 
new treaty concluded with the Government before the shareholders 
of the company, who were assembled in an extraordinary meeting 





about a week ago, confined themselves to a few simple remarks. | 


‘ . | 
They stated that they had accepted the new réseau as a gift from | Z 
| reason for which has been that the Government have not been able 


the State, to be incorporated completely, and without further dis- 
tinction of name or management, with the original line. in return 
for the “gift” various stipulations had been agreed upon between 
the Company and the Government. ‘The first was a promise on the 
part of the company to construct two new lines of a local character 
—the first from Chantilly to Luzarches, and the second from Valen- 
ciennes to the Belgian frontier. ‘this will entail an expense of 
12,500,000f,, or £500,000. Another stipulation engages the com- 
pany to reduce its tariff on coals, coke, manure, and various other 
articles of heavy merchandise, and to give certain other advantages 
to the traffic in the northern provinces. These conditions having 








been stated by the directors of the Northern Railway as the basis of | 


their treaty with the Government, the matter was left to the vote of 
the shareholders, The discussion which ensued was neither long nor 
particularly warm, It was generally admitted that the amalgama- 


tion of the new reseau with the old would entail, at the commence- | 


ment, a loss more or less considerable, particularly under the stipula- 
tious entered into for the construction of a new extent of line. But, 
on the other hand, the meeting expressed its conviction that, ulti- 
mately, the advantages would be to the proprietors of the railway, 
the united management and greater liberty of action under the new 
system being more than a compensation for the momentary expendi- 
ture and risk of capital. Accordingly, under the influence of this con- 
dition, the treaty for amalgamation was voted unanimously by the 
shareholders of the Northern of France. 

‘The importance of the union of the old and new réseau of the 
Northern Railway must not be measured by the mere fact that 112 
kilometres have been added to one of the greatest of French lines, 
but by the great principle involved in thischange. There has been, 
ever since tie first growth of chemins du fer in France, a twofold 
movement in 4he press and among the public, in respect to the ques- 
tion of railway ownership. While one section of press and public 
maintain that the English system of private enterprise and free com- 
petition is the best, there is anvther—if not very numerous, at least 
influential—party which adheres to the doctrine that the State 


} Should take upon itself, as the maintenance of public roads and the 


carriage of letters, so the building and management of railways, in 
a spirit of public utility and national welfare, rather than a desire to 
derive large profits. ‘The advocates of the latter principle have in 
their ranks men of considerable talent and high position, through 
whose influence much bas been done towards the desired object of 
making all French railways State property. The grant of a Govern- 
ment guarantee to the new réseau Was the most important step in 
this direction, and not a few partisans of the State system hoped, 
when the bill of 1858 was passed in the Legislative Chambers, that 
it would be the introduction of the small end of the wedge 
towards the breaking up of the old competitive system. Since then 
the current of public opinion in France seems to have undergone a 
considerable change in the contrary direction. The touch of the 
narrow end of the wedge evidently did not please the tax-paying 
classes, and the all-powerful tiers-ctat. It was found that, whereas 
the benefit of the new system was scarcely appreciable, or, at the 
best, only local, the weight of the thereby imposed bLurthen was 
general, and perceptible in all direction Modern France, though 
not very sensitive in political matters, is, as is well known, keenly 
alive to material interest; and the pressure ot these was felt before 
long in the legislative bodies, and even in the imperial councils. 
Moreover, the railway shareholders themselves, in many instances, 
discovered than even a Government guarantee of 4} per cent. is not 
always the best thing, aud that active private enterprise, uufettered 
by prefectorial aud other supervision, is more conducive, if not to a 
regular, at least to a higher, dividend on the average. Altogether, 
the general conclusion seems to be that it will be better, both for 
the public and the Government, to leave railways to themselves, to 
be guided, like all other commercial affairs, by the great laws of 
demand and supply. It is the first visible sign of this healthy view 
of a great question which has just been proclaimed in the vote of 
the shareholders of the Northern of France.—Railway News. 
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NOTES FROM NEW SOUTH WALES. 

We have advices from this colony to March 2ist. The railway 
works in progress are chiefly those for the extension of the three 
trunk lines into the interior, contracts being now in hand for the 
formation of fifty-five miles on the Southern line, of thirty-eight 
miles on the Western, and of fifteen miles on the Northern. “ There 
has been some delay in the prosecution of these works, consequent 
on the failure of three or four of the first contractors, who, having 
tendered too low for the works, were obliged to throw up or to 
transfer their contracts, Latterly, however, there has not been 
much ground for complaint. It is known that the contractors 
generally are using every exertion to push on with their works, 
and on some of the lines there are now considerable lengths of 
formation, to all appearance ready to receive the permanent way. 
On some of the contracts the works are extremely heavy, and will 
uot be finished within the stipulated dates; in these cases the 
Government will probably grant an extension of time, as they have 
before done in the case of cther contractors. The sixth contract on 
the Southern line terminates within about twenty-three miles of 
Goulburn, and it is expected that this length will shortly be adver- 
tised for, probably in two contracts, the working sections being 
almost ready. ‘The plans and sections of the proposed Western 
extension, from Blackheath to Piper’s Flats, are before Parliament, 
and it is likely that a lengthy discussion will arise in the Assembly 
upon the resolution being moved for their approval. As, however, 
the amount voted for the Western extension will not be sufficient to 
complete the works now in hand, there would be no advantage in 
getting the plans approved of at present, and it is, therefore, pro- 
bable that the resolution will be postponed till next session, No 
opportunity has been afforded this session of obtaining the decision 
ot Parliament as to the manner in which the further railway exten- 
sions are to be carried out. Iv January a resolution was moved in 
the Assembly by Mr. Samuel for inviting large contractors to tender 
for the railway works in extensive contracts; the debate was 
adjourned in order that certain documents that were required might 
be produced. On the order of the day for the resumption of the 
debate being called on, Mr. Samuel was not in attendance, and the 
order was discharged from the paper. At the opening of the 
debate the resolution did not seem to meet with much favour from 
the members, and Mr. Samuel has not thought proper to restore it 
to .he paper. A resolution was recently moved in the Assembly in 
favour of placing on the supplementary estimates certain sums for 
the extension of the Great Western Railway towards Orange, of the 
Great Northern Railway towards Armidale, and of the Great 
Southern Railway towards the Murray, the totul amount proposed 
being £1,760,000, In support of the resolution it was urged that, 
for want of good meaus of communication a considerable portion of 
the trade of tho distant interior was now being diverted to the 
other colonies; aud the statistics of railways in America were 
quoted to show that cheap lines might be carried through this 
colony at £2,000 or £2,500 per mile. The Minister for Works 
oppo-ed the resolutions as being altogether too vague and indefinite, 
but promised that the Government would do all in their power to 
push on with the railway works now in hand, and with the survey 
of new lines into the interior. The additional piece of line con- 
tinuing the Great Southern Railway into the town of Goulburn—the 
plans of which were laid on the table of the Assembly by the 
Minister of Works in February—is 1 mile and 49 chaius in length. 
On entering the town the railway will cross the Mulwaree Ponds, 
where there will be a viaduct 11 chains in length; it will then run 
parallel to Mulwaree-street, and after curving slightly to the left 
will run parallel with Sloaue-street, through the reserve for public 
recreation, at the further end of which, opposite Clinton-street, will 
be the Goulburn terminus. Excepting the viaduct over the Mulwaree 
Ponds, which will be constructed of tubular girders, there will be 
no engineering ditliculties upon this length, the land being extremely 
level. The branch line from East Maitland to Morpeth was to be 
opened on the Ist of May. The building at the old East Maitland 
station is being taken down, to be put up for a temporary statiou at 
Morpeth. ‘The line at present stops near the Queeu’s Wharf, three- 
quarters of a mile from the site origivally determined on; the 
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to enter into satisfactory arrangements with the owners of the land 
through which the line was to pass. It is presumed that tie line 
will eventually be carried into the town; but for the present the 
terminus will be near the Queen’s Wharf, where a large goods shed 
is to be put up, and also shoots for the discharge of the coal that 
will be brought down from the pits above Maitland. It is by some 
expected that, notwithstanding that the line stops so far short of the 
town, there will be a very large traffic upon it, as by using the rail- 
way there will be a saving of three or four miles in the cartage of 
produce and supplies. ‘le sum voted two years since for the rail- 
way was £20,000, but already £27,000 has been spent; and the cost 
of extending the line into the town is estimated at £22,000, being 
£12,000 for the land, and £10,000 for the railway and the station 
premises. On the branch line from Blacktown to Windsor and 
Ktichmond the laying of the rails and the ballasting are in active 
progress. As all the buallasting has to be brought from the 
Richmond Common, the rails have been laid at that end of the line 
The rails are now laid for a Jength of four miles, from South 
Creek towards the spot from whence the ballast is to be obtained, 
and a commeucement has been made with the laying of the rails at 
the junction at Blacktown. It was expected that in April the 
rails would be laid between South Creek aud Blacktown, by which 
time the South Creek viaduct would be completed. This would 
enable the whole of the line to be ballasted from Richmond Common, 
for which work one of some light locomotives imported for the line 
will be used. The lecomotive—which is a tank engine, similar in 
construction to that imported by Sir M. Peto and Co., and advan- 
tageously used upon their southern railway works—had made a 
satisfactory trial trip. The engine weighs only 15 tons, and it has 
proved itself equal to a speed of 30 miles an hour, although not in- 
tended to work at anything like that rate; having all the wheels 
coupled, it is adapted tor ascending steep inclines, and for carrying 
heavy weights. Tenders have been uccepted for the erection ot 
the station buildings at Windsor and at Richmond, and they will be 
commenced forthwith. ‘The works—especially the bridges near 
Windsor—have been severely tested by late floods, which were 
within 9ft. of the highest previous floods. 

‘The works at Newcastle, for the improvement of the harbour, are 
gradually progressing. he coutract for the western extension 0 
the public wharf has lately been retarded by the wet and unsettled 
weather; there are about 110 piles driven. Towards the formation 
of the northern breakwater, the embankment is about 2U{t. beyond 
high-water mark ; and about 1,200 tons of stone have been deposited 
durivg the past month. For the bridge at Dunmore sixteen piles 
have been driven; the work has been interfered with by the rains 
and the floods. Plansare now ready for the new coal basin at Bul- 
lock Island Flat, and the Minister for works has been petitioned to 
proceed immediately with the work. It is intended to construct @ 
large basin, with all the most approved appliances, for the sole pur- 
pose of shipping coals. It will be very similar, both as to natural 
position aud as to the arrangements, to the docks at Newcastle- 
upon-Tyne. The new contracts lately taken for completing the 
works at the Wollongong harbour are being actively proceeded with. 
Blocks of stone, excavated at the Circular Quay, are being sent 
basin. Should no turther interruptions 
occur, the contracts will be completed in June. At Kiama the har- 
bour works lave been much interrupted by the bad weather, but 
The dyke at the entrance of the Shoal- 
a > in length, 1s 

he dredge 








down for facing the new 


they are now again started. 
haven river, which is to be about a quarter of a 1 
now carried forward an eighth of its intended length. 
in the Shoalhaven river is «ngaged in removing a sand bar near the 
Pelican rocks. Designs are being prepared by the Engineer for 
Harbours for coal-shoots at the Queen’s Wharf, at Morpeth, con~ 
uguous to the present terminus of the branch line of the Great 
Northern Railway. A wharf will have to be built on piles, above 
the reach of floods. ‘Tenders will be called for the work as soon a8 


possible. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE MOLECULAR ARRANGEMENT OF IRON. 

Srr,—I cannot agree with your correspondent “ J. F. M.,” whose 
letter appears in your impression of the 20th inst., that the desigus 
noticed in metals under pressure are attributable to and show the 
degree of irregularity in their temperature when solidifying—the 
less so, as in the instances under my notice (I refer to some steel 
tubes drawn cold by the hydraulic draw bench), in which the mark- 
ings are perfectly regular and always identical in pattern, and this 
they certainly would not be if resulting from some want of uniformity 
in the arrangement of the molecules of the metal. Rather am I dis- 
posed to believe that such regular markings indicate a very uniform 
and pure metal. But I am unable satisfactorily to account for the 
peculiar vertebrate form which these markings assume. It is not 
so much the fact of designs appearing as that of their always coming 
in the same figure and with the same regularity, which, in my 
opinion, requires investigation. 

“J. F. M.” is happier in the allusion he makes to the effect of 
sound on sand or dust under suitable conditions. But here, again, I 
demur to his conclusion. I have seen dust on metal plates assume 
perfectly regular star-shaped figures, when the plates were 
made to ring or vibrate by drawing a bow on their 
edges. This appears to me to arise from uniformity of 
action, and not from any want thereof, and leads me 
to infer that the vibration of the metal, from the force acting on it 
while passing through the die in drawing, may really be the cause 
of the phenomenon in question. If it arises from some re-arrange- 
ment of the molecules, strength is indicated by the form they assume, 
and this inference is supported by the well-known fact, that the 
strength of steel is increased by the process of drawing. 

Some two or three interesting facts with regard to brass tubes 
were communicated to me by an engineer, and as the subject now 
under discussion can have no other than a profitable result, and add 
to the sum of our knowledge, I will, with your permission, again 
recur to it. E T. P. 

15, Belgrave-street, Argyle-square, London, May 25th, 1864. 


Sir,—The letter signed “ E. T. P.,” under the above heading, in 
your impression of the 13th instant, contains an interesting fact, but 
for which I do not find a sufficient solution in the letter over the 
initials “J. F.M.” in your last number. Permit, me, therefore, to 
offer a suggestion as to the probable cause of the herring-bone 
pattern noticed by “E. T. P.” on the specimens of steel tubes drawn 
cold under Messrs. Harding and Hawksworth’s patent. Without 
inspecting the tubes in question, a positive opinion can hardly be 
formed, but, from the method of manufacture detailed, it would 
appear that in consequence of the ingot of steel being drawn very 
gradually at atmospheric temperature, and under powerful pressure, 
from a large to a small dimension, the tendency of the fibres of the 
metal would be to arrange themselves in a line following the direc- 
tion of the force applied, and in the form indicated by the pattern 
observed, and the arrow of the pattern will doubtless be found 
pointing in the direction in which the tubes were drawn. At an 
early stage the pattern would be of a very wide and open character, 
but as the drawing proceeded, so the fibres would become more 
closely arranged; aud, had the tubes been further drawn to an 
infinitely small thickness of metal, the pattern would probably have 
become extinct to the naked eye, save, perhaps, as a mere line. 

A similar appearance is observable in «# tested link, which was 
taken froma set of tie-bars, made for a roof of large span. The 
Jink was 15ft. Gin. long X din. wide X Zin. thick, with ends en- 
larged to 8iv. wide, having 3in. holes tor pins, and 3in. of metal 
beyond the pin holes, and was rolled by Messrs. Howard and Raven- 
bill, undergtheir patent. The link or tie bars in question, was put in 
tension and tested to breaking, and the head of the link presents, in 
part, indications of a similar character to those described as occur- 
ring in the cold drawn tubes. The neck, or that portion of the link 
head between the pin hole and the body of the bar, is marked with 
stripes or veins which are more or less radial, to a poiyt correspond- 
ing to thatat which the strain was applied tothe bar. ‘These stripes 
are, doubtless, due—as in the case ot the tubes—to the action present 
which tended to pull the fibres of the metal in a direction contrary 
to their normal position, or that in which they were left by the rolls, 
but coincident with the direction of the force applied; or, in other 
words, the iron was being drawn from a large to a small dimen- 
sion, aud no agent, such as heat, being present to materially alter 
the chemical character of the metal, its fibrous nature is made 
apparent, being developed by the forcible mechanical disturbance of 
the parts. 

As a simple illustration of the matter in question, let a pinch be 
drawn from a handful of tow, and the fibres will be found to arrange 
themselves in similar order to those of the iron, or the particles of 
any other similarly constituted substance under corresponding 
conditions, Perry F, Nursey. 

18, Great George-street, 8.W., 25th May, 1864. 

REQUIRED CONFORMITY Bii'tWEEN PROVISIONAL AND 

COMPLETE SPECIFICATIONS, 

Sir,—I am induced to press this subject on the attention of 
patentees with a view of showing them that it is a great mistake to 
suppose they can, in the long run, be any gainers by laxity on the 
part of the law officers or of the judges in their dealing either with 
provisional or with complete specitications. My firm conviction is that 
an advantage would accrue both to legitimate patentees and to the 
public by the strict administration of the law as to both of these docu- 
ments. I believe it would greatly increase the value of legitimate patent 
property if every provisional specification stated accurately the nature 
of the invention sought to be protected, and every complete specifi- 
cation fully described and clearly defined the limits of the same 
invention. 

If this were the case, the public would feel much more coufidence 
in dealing with patentees, and of course the commercial value of 
patents depends upon their favourable reception by the public. It 
is a very short-sighted policy to think ofgaining by suppressing any 
statements that are requisite to a clear description of a patented 
invention. Any gain resulting from such a course will only be 
temporary at the best, and will end in loss by its creating a public 
prejudice when the suppression has been discovered. Ali patentees 
of any commercial standing and character have a permanent interest 
in the maintenance of good faith with the public in the matter of 
accurate specifications. 

It is to be remembered, however, that, in order to effect any good 
in this way, the administration of the law must be effective. And it 
is also to be remembered, that this depends in no small degree on 
the support of parties interested in upholding the principles of 
justice and fair dealing. The moral courage of the administrators 
of the law,ueeds the support of persons who are on the side of truth 
and equity, particula:ly when such persons hold a good social 
position. 

Even at present the law itself (on the point in question) as it has 





been recently interpreted in the sewing machine case, is in advance 
of the ordinary practice, as may be readily shown by an extract 
from the Lord Chancellor's “interlocutory opinion” given in that | 
Case, : : | 
* Now, the description of the nature of the invention which is the 
duty of the provisional, is contrasted with the duty of the complete 
in this way; that one is to describe the nature generally, the other is 
to describe it particularly; and further, the complete must not 
only describe it particularly, but must also ascertain in what man- 
ner the same is to be performed. If, therefore, it were possible to 
depart from the nature of the invention described in the provisional 
specification, protection might be given to a patentee for a some- 
thing described in the provisional, which he might altogether 
depart from when he filed his complete specification. 1 think, at all 





events, the identity of the inventions must be shown, from both the 
specifications, to be one and the same thing.” 

There is here no uncertainty as to the requisite accordance of the 
two documents in their description of the same invention, and ro 
one regards this interpretation as involving a straining of the law; 
and yet the law has not ordinarily been administered on this 
principle. Indeed the self-reliance and moral courage of the 
Lord Chancellor have been spoken of as something quite out of the 
common. Hence it appears that mere statute law, however good, 
will not effect its required a without suitable administration. 
On the other hand, the favourable comments which have been 
bestowed on this case by practical men are an indication of what | 
might be done in the way of removing abuses by a constant display 
of force on the judicial bench. The great object, then, to be secured 
is the permanentstrengthening of the court before which patent cases | 
have to be tried, so as to make it on all occasions equal to the task of | 
construing the complete specification in the first instance, and settling 
whether ornot it is in accordance with the provisional document. This | 
is the first question that arises in a patent case, and if it be determined 
against the document there is need for further inquiry ; it ought, | 
therefore, to be dealt with before any other point is gone into, and I | 
trust the forthcoming report of the Patent oe Commission will be 
in favour of a practical mode of strengthening the hands of the 
administrators of tbe law, so as to enable them to give due effect to 
any statutory provisions which may be good in theory. 

50, Chancery-lane, W.C. Wituiam Spence, 

25th May, 1864. Assoc. Inst. C.E. 
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Grants of Provisional Protection for Six Months. 


825. Epwarp Linpyer, New York, U.S., “ Improvements in springs, appli- 
cable ior railway carrieges, buffers, and other similar purposes.”— Petition 
recorded 2nd April, 1864. 

871. WittiaAM Brivers ADAMS, Holly Mount, Hampstesd, Middlesex, 
* Improvements m the coustruction and propulsion of vessels.” — Petition 
record:d 7th April, 1s64. 

937. THOMAS SteVeN, Glasgow, and CuaruEs Barry, London, “ Improve- 
ments in arrangements and apparatus for ventilating, for protecting 
from heat, and for heating ana cooking.”—Petition recorded 14th April, 
1863. 

993. D’HeRMAN LomeR, Brussels, Belgium, ‘‘ Obtaining colouring matter 
as substit..te for aniline colours."—Petidion recorded 2ist April, 1864. 


1023. WiLLiAM Epwak>D Newtox, Chancery-lane, Londoa, ** An improved 
apparatus for supporting ships or vesseis in docks or basins while under- 


” 


going repair."—A communication from Louis Michel Breysse, Rue St. 
Sébastien, Paris.— Petition recorded 22nd April, 1864, 

1025. EDWARD SIEGMUND Simon, bury-street, London, ** A combined collar 
and neck tie.”— Petition recorded 23rd April, 1864. 

1052. KyWARD TayYLor, Salford, Lancasture, ** Certain improvements in 
machivery or apparatus to be employed for the purposes of churning, 
parts of which improvements are also applicable to washing and cleans- 
ing.” 

1054. Louis ADotruUs DuRRIEN, Soho-square, London, ‘‘ Improvements in 
springs used in making seats, cushions, seat backs, pillows, mattresses, 
and similar articles.”—A communication from Charles Louis Victor Yon, 
Paris.— Petitions recorded 2. th April, 1864. 

1063. Louis EMILE CONSTANT MartIN, Adam-street, Adelphi, London, 
* Improvements in boilers and apparatus for generating steam.” 

1064. Joun Cookson, Bradford, Yorkshire, * Improvements in apparatus 
and self-acting valves in connection with kitchen boilers for heating 
water for baths, wash basins, and similar purposes.” 

1066. RicHARD MALLING, jun., Coupland-street, Manchester, “ Tmprove- 
ments in the construction of the wheels of carriages or vehicles for 
common roads.” 

1067. CHRISTOPHER OSWALD PapEencoutn, Russell-square, London, ‘ Im- 
provements in armour plating, and in batteries of war.” 

1009. ALEXANDER NOTMAN, East India-road, Poplar, Middlesex, ** Improve- 
ments in hinges for ships’ ports, skylights and other purpo-es.” 

1070. ALFRED VINCENT Nikwton, Chancery-lane, London, ** An improved 
construction of vice.”"—A communication from Anson Stephens, New 

fork, U.S. 

171. GkoxGE Scuaus, New Hanley-road West, Upper Holloway, Middle- 

‘Ab improved mode of transmitting currents of electricity fur tele- 

aphic purposes.” 

. Tuomas GovuLston GisLin, Hatton-garden, London, ‘ Improve- 
ments in the treatment and application of seaweed.”—Petitions recorded 
28th April, 1864. 

1073. MAKC ANTOINE FRANCOIS MENNONS, Abingdon Chambers, West- 
minster, ‘‘ An improved apparatus for the capsulation of fluid medicines.” 
—A communication from Jules Viel, Tours, France. 

1075. FREDERICK THOMAS ALDRIDGE and MAXWELL JULIUS JACKSON, Queen- 
street, Cheapside, London, ** Making hats perfectly grease proof.” 

1076. RichakD HUDSON SITHETT, Inner Temple, and Joun DAVIDSON, 
Temple-street, Blackfriars, London, “ Improvements in treating clay, 
artificial stone, metal, or other plastic or malleable material, to render it 
more suitable for constructive purposes,” 

1077. JouN Davipson, Temple-street, Biackfriars, London, “‘ Improvements 
in the manufacture of bricks or blocks for use in the formation of arches 
from clay, artificial stone, or other similar plastic materials, and in the 
apparatus used in such manufacture.” 

1078. RiciiARD HUDSON SMITHETT, Inner Temple, London, “ An improved 
method of fastening or connecting bricks together for building pur- 
poses.” 

1079. Joun Corky, jun., Belfast, Antrim, ‘Improvements applicable to 
projectiles to be discharged from smooth-bored ordnance and smail- 
arms.” 

1080. Joun LittL®, Adelphi-terrace, Strand, London, ‘Improved pave- 
ment for streets, roads, thoroughfares, footpaths, passages, stairs, and 
other ways ; also for platforms, coverings, roofs, or other parts of build- 
ings and other erections.” 

1081. RicharD ARCHIBALD Brooman, Fleet-street, London, “A new 
method of treating wood and other ligneous substances in order to pro- 
duce alcohol and to obtain the cellular tissue or fibre from such sub- 
stances, applicable to the manufacture of paper and other uses,”—A com- 
munication from Frangois Marie Bachet and Etienne Machard, Annecy, 
France. 











1082. Joun McCaut, Houndsditch, London, and Bevan Grorer Sioper, 
Walthamstow, Essex, ‘‘Improvements in preparing and preserving | 
food.” 

1083. WiLLiAM CoLnorNE CAMBRIDGE, St. Philip’s Ironworks, Bristol, ‘‘ Im- 
provements in the manufacture of iron.” 

1054. Joun CoLLis Brown, Naval and Military Club, Hanover-square, 
London, ** Improvements in the means of, and apparatus for, raising 
vessels and other sunken bodies, which improvements are also applicable 
to stopping or plugging hoies in ships.” 

1085. Juunn Harvey, Pali-mall, London, “ Improvements in machinery or 
apparatus for « btaining and applying motive power, applicable to pro- 
peliing ships and vessels, raising water, and other useful purposes.” 

1086. DAviD CHRISTOPHER Daviks, Uswestry, Shropshire, “‘ Improvements 
in root lamps for railway and other carriages.” 

1087. FRANK CLARKE HILLs, Deptford, Kent, “Improvements in and 
applicable to furnaces to be used in the manufacture of gas.” 

1088. FRaNK CLARKE HILLS, Deptford, Kent, * liaprovements in the purifl- 
cation of gas, and in obtaining a valuable product in the process, and for 


the preparation of some of the materials to be used in the said purifica- | 


tion.” — Petitions recorded 29th April, 1864, 


1090. Joun KENNEDY CRAWFORD, Glasgow, Lanarkshire, ‘* Improvements in | 


producing ornamental fabrics.” 

10¥1. Josern Parker, Tuomas James Parker, and Joun Parker, Oldham, 
Lancashire, ‘* Certain improvements in mechanism or apparatus for 
cleaning dried fruits,” 

1094. RicHAkD ARCHIBALD Brooman, Fieet-street, London, *‘ An improved 
chimucy or glass ior gas burners. ’—A communication from Alexandre 
Perié, Paris, 

1095. KICHAKD ARCHIBALD Brooman, Fleet-street, London, ‘* Improve- 
ments in tanning."—A communication from Barthelemy, Picard, Pu- 
teaux, France. 

1096. JoskrH Migussky, Rue Charlot, Paris, “ Improvements in milliners’ 
work-boxes.” 

1098. JEAN Brssac, South-street, Finsbury, London, “ Improvements in 
revolving hair brushes, and in the mechanism for working the same.” 

1099. MaTTHew Piers Watt Boutt x, Tew Park, Oxfordshire, ‘‘ Improve- 
ments in seem and caloric engines.” 

1100. JAMFS LrE Norton, Beile Sauvage-yard, Ludgate-hill, London, 
Francis Gregory, and James SaLmon, Royal Exchange, Manchester, 
“Improvements in presses and apparatus connected therewith, and in 
pressing fats, seeds, shoddy, cotton waste, tobacco, and paper.” 

1161. Joun Hunt, Birmmgham, “Improvements in ornamenting the 
globes and shades of gas and other lamps.” 

1102. Joun Henry Jounson, Lincoin’s-inn-fields, London, “ Improvements 
in looms for weaving figured fabrics.".—A communication from Friedrich 
Emil ObermAller, Heidenheim, Wurtemberg. 

1103. Witt1AM Isaac Meavock, Liverpool, “ Improvements in the con- 


struction of anchors.”—A communication from Henry Scholefield, Halifax, 
Nova Scotia. 


1104. Groner Gett and WitiiamM Carrerata, Newark-on-Trent, a 


hamshire, “Improvements in screens for cleaning beans, wheat, 
other grain or seeds, and other substances.” 

1105. FRanxk Sizer Barker, Haverstock-hill, Middl “Imp 
in the construction of pamps.”—A communication from Thomas kider, 
Valparaiso, Chitis— Petitions recorded 30th April, 1864. 

1107. PxreR ARMAND LecoMTE DB FonTAINEMORBAU, South-street, Fins- 
bury, London, “Certain unprovements in apparatus for washing ores 
and other substances, and in separating earth and other impurities 
adhering to them.”—A communication from Jean Emile Austruy, Paris. 
— Petition recorded 2nd May, 1864. 

1109 Jowun OLpFiRLD BrapLey and Revupen Fretpine, Oldham, Lancashire, 
* Certain improvements in counter slip note books,” 

1110. SHAKESPEAR SHAW and HENRY Fisuwick, Manchester, “ Certain im- 
provements in apparatus for stamping and ig textile fabrics.” 

1111, ALrrep Watson Girrens, Hull, Yorkshire, An improved method 
of finishing photographic pictures and marbled papers, and improve 
ments in pressing rolls employed therein, and applicable to other p ing 
roils.” 

1112. Matruew Piers Warr Boutton, Tew Park, Oxfordshire, “* Improve- 
ments in obtaining motive power by the combustion of fuel.” 

1114. Epwin Henry Newey, Leicester, ** Imy in the facture 
of iron and steel.”—A communication trom Anthony Leonard Fleury, 
New York, U.S. 

1115. Davin Nevin and Winu1aM Coprrin, Londonderry, Ireland, “ Improve- 
ments in machinery for clearing aud separating the woody parts from the 
fibrous portions of flax, hemp, and other like material,” 

1116. Rosert Tnhompsox, New Charlton, Kent, “ Improvements in machi- 
nery for planing iron and other metals,” 

1117. RicuarxD Gaxkett, jun., Leiston Works, Saxmundham, Suffolk, 
** Improvements in machinery applicable to steam cultivation.” 

1118. WintiaM Smiru, Lower Bagyot-street, Dubin, “ Improvements in 
the manufacture of artificial fuel.”—Petitions recorded 3rd May, 1864. 

1119. Epwarp Brayks, Argyll-street, London, ** Improvements in the 
treating of animal charcoa).” 

1120. Joun McDowk.L, Liverpool, ‘‘ Improvements applicable to ‘ drags’ 
and other wheeled carriages.” 

1121. Bexsamin HamMenrton, Bolton, IL hire, “ Imp ments in 
miners’ safety iamps.” 

1122. Younes Paxraky, Upper Belgrave-place, Pimlico, Middlesex, ‘* Im- 
proved machinery for fillmy, closing, and finishing cartridges.” 

1123. WitutiaM MecVirir, Glasgow, L narkshire, “ Improved arrangements 
for inducing the circulation of a liquid for condensing or refrigerating.” 
1125. Tuomas Henry Res, bennett-road, Hatcham, Surrey, * lmprove- 
ments in blue colouring watters for washing purposes, and in receptacles 

for containing the same ready for use,” 

1126. Witutam Tuomas HENLky, St. John-street-road, London, ‘* Improve- 
ments in telegraph wires and cables, and in apparatus used in their 
manufacture, parts of which improvements are applicable to other useful 

yurposes,” 

1157. Sooness Co@nLAN, Gurney-road, Stratford, Essex, ‘* Improvements 
in floating fire engines, and m apparatus for extingui-hing fire.” 

1125. Joun Tuompson, Hilldrop-crescent, Camden-road, Middlesex, ** Im. 
provements in apparatus for securing stoppers for bottles,” 

1129. ALFRED Vincent Newton, Chancery-lane, London, “ Improvements 
in anchors ”’— A communication trom Charles Alexander Chamberlain, 
Alleghany, Pennsylvania, U.S. 

1130, Winuiam Jarvis, Banbury 
application of brakes to carriages. 

113] Cuantes JAMES RicHAKDseN, Kensington-square, Kensington, Mid- 
dlesex, ** Improvements in arranging steam boiler and otver furnaces in 
order to rendcrthem more suital.le for burning petroleum and like oils.” 

Petitions recorded 4th May, 1:64. 

1135. Henny Linnson Henson, Parliament-street, Westminster, London, 
‘Improvements im armour and other plating and sheathing for ships or 
vessels, partly applicable to other purposes,” 

1187. Richakd ARCHIBALD BroomaN, Fieet-street, London, “ Improvements 
in wheels."—A communication from Jean Mare Frainet, Marseilles, 
France. 

1139. George Haseitine, Southampton-buildings, Chancery-lane, London, 
‘Improvements in steam engines."—A communication from James 
Atkins Woodbury, Boston, Massachusetts, U.S. 

1141. Isaac Jxrrerson, JoskrH JEFFERSON, CORNELIUS JEFFERSON, LAZARUS 
Jerrerson, and Morpecat Jerrerson, Bradford, Yorkshire, “* lmprove- 
ments in railway biake apparatus, ’— Petitions recorded 5th May, 1864. 

1143. Joun Snortaiper, Hartford Steel Works, Sheffield, “* Improvements 
in the manufacture of iron.” 

1145. Joun Henry Poot, Trench Iron Company, near Wellington, and 
Josern Asteury, Hadley, near Wellington, Shropshire, “ Improvements 
in puddling furnaces,” 

1147. James TuRNBULL, Port Glasgow, 
relating to the mastiug of ships.” 

1153. Joun Tomuinson, Nottingham, ‘‘ Improvements in applying motive 
power in the traction of omnibuses or other vehicles traveling upon 
highways or roads, the same being also applicable to ploughs or other 
agricultural implements working upon lands or roads.” — Petitions recorded 
6th May, 1864 

1155. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in protecting parts of boots and shoes.”—A communication from Horace 
Miltimore Bearce, Boston, U.S. 

1157. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ A new article 
of dress."—A communication from Antoine Perrin, Henry Augustin 
Joseph Hovelacque, Edward Joseph Hovelacque, and Emile Auguste 
Hovelacque, Paris. 

1159. Joun Cam}Roy, Hulme, Manchester, ‘‘ Improvements in the con- 
struction of lever punching machines,” 

1161. ALFxev Vincent Newton, Chancery-lane, London, “ Improved appa- 
ratus for facilitating the inhalation of medicinal substances,”—A commu- 
nication from John Jones, New York, U.S. 

1163. WiLulaAM Powe, Birmingham, ‘*‘ An improvement or improvemonts 
in bieech-loading fire-arms.” 

1165. Epwin Heywoop, Hill House, Halifax, Yorkshire, ‘‘ Improvements 
in means for hoiding fabrics, in stretching and finishing fabrics, which 
improvements are also applicable to otherwise holding fabrics distended.” 
— Petitions recorded 7th May, 1864. 

1167. Epwanp Towns, Holloway, Middlesex, “ Improvements in the manu- 
facture of crinolines and trimmings.” 

lle, Joun Frenne Empson, Birmingham, “ A new or improved material 
to be used for rooting or covering buildings and other structures, and for 
such other purposes as the same is or may be applicable to.” 

1173. Francis Hernert Wenuam, Union-road, Clapham, Surrey, ‘* Im- 
provements in motive power engines worked by explosive mixtures of 
gas or vapour.” : 

1175, WuuiaM Gutum Hate, Stoke Newington, “‘An improvement in 
umbrellas."—Petitions recorded 9th May, 1864. 

1185. Moroan Moreans, Brendon Hills, Somersetshire, ‘* Improvements in 

| __ blast furnaces.” : 

| 11s7. Naruan Tuompson, Abbey-gardens, St. John’s-wood, Middlesex, 

| Improvements in apparatus for stopping bottles, jars, and other 
vessels.” — Petitions recorded 10th May, 1864. : 

1lg9, Joseri Moors, Darlington, Durham, ‘‘ Improvements in machines 
for reaping and mowing.” : 

l1lgi. Tuomas \\ ALKER, Birmingham, “ Improvements in means or appa- 
ratus for the utilisation of sewage matters, part of which improvements 
is applicable to raising and forcing other fluids.” . 

1195. ALEXANDER ALISON, Sloane-street, Chelsea, Middlesex, and James 

| HALLIWELL, Queen-street-place, London, “ Improvements in atmospheric 
railways.”—Vetitions recorded 11th May, 1864. 


Invention Protected for six Months by the Deposit of 

| Complete Specification. 

| 1214, Grorce TomuINson BousrirLp, Loughborough Park, Brixton, Surrey, 
“‘Tmprovements in machinery or apparatus a in the manufacture 

of screws.”—A communication from Hayw Harvey, New York, U.S. 

| —Deposited and recorded 1th May, 1564. 


Patents on which the Stamp Duty of £50 has been Paid. 


1261, ALEXANDER ALLAN, Perth.—Dated 17th May, 1861. 
13:9 Grorer Asner, Birmingham.— Dated 29th May, 1861. 

| 1334. Groxee Henry BIRKBECK, Southampton-builuings, Chancery-lane, 
London.—A communication.—Dated x7th May, 1861, 

1305. Levi Lump, Brotherhood Mills, near Rochdale, and WintiAM Heap 
BuTrekwowtH, Reed-hill, Rochdale, Lancashire.—Dated 23rd May, 1861. 

1306. CuaxLes NvutraL, South-lane, Rochdale, Lancashire.—Dated 23rd 
May, 1861. 

1314. CHARLES Barry, Marylebone-road, London, - Dated 24th May, 1861. 
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Oxfordshire, “Improvements in the 
” 





Renfrewshire, ‘ Improvements 





Patents on which the Stamp Duty of £100 has been Paid. 

1400. CHARLES FreDKRIC Vassrrot, Essex-street, Strand, London.—A com- 
munica'ion.— Dated Lvth May, 1857. , : 

1405. Junius Friepricn Purr Lupwie Von Sparre, Eisleben, Prussia.— 
Dated 19U May, 1857, 

| 1413. Joun HARvLEKY, Shide, Isle of Wight, Hampshire,—Dated 20th May, 
13857. 

145 \. BAMUEL Fox, Deepcar Works, Sheffield.—Dated 22nd May, 1857. 

1459. THOMAS SILVER, Philadelphia, U.S.—Dateu 23ro May, 1857. 

1726. SamuehL Fox, Deepear, sheffield.—Dated 20th June, 1807. 

1428. Evwakp Curtis Kemp, Avon-place, Pershore-road, Birmingham.— 
—Dated 20th May, 1857. 
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Notices to Proceed. 

64. Joun Copparn, Stanley-road, Ball’s Pond, Islington, ‘‘ Improved appli- 
ances to be adapted to horse shoes as a substitute for what is termed 
‘roughing’ ”- Petition recorded 9th January, 1864. 

76. Joux Coates, Victoria-road, Limehouse, Middlesex, ‘‘ Improvements in 
slide valves for steam enyines.”— Petition recorded 11th January, 1864. 

78. Joun LANE, Liverpool, “Improvements in motive power engines, and 








the app 

79. DANiEL NickOLs, Manchester, ‘I ts in hinery Or appa- 
ratus for cutting millboard, paper, and other similar materials.” 

88. CHARLES AskEW, Charies-street, H. d-road, Middl “Im- 





i — 
provements in coating or sheathing iron ships, iron floating batteries, 
graving docks, and buoys.”— Petitions recorded 12th January, 1864. 

105. THoMas WILLIAM PLUM, King Willism-street, London, ‘‘ Improvements 
in forging, rolling, and shaping iron and other metals, and in tools 
employed therein.’ — Petition recorded 14th January, 1864. 

112. ALFKED Fretp Hengry, Dorset-street, Manchester-square, London, 
“ An improved galvanic belt.” 

oo Bovy, Liége, Belgium, “ Improved machinery for driving 
piles,” 

118. Perer Cato, Liverpool, ‘‘‘ Improvements in the construction of com- 
bined iron and timber ships.”—Petitions recorded 15th January, 1864. 

roan “ ; r ws 


124. Epwin Wuk.s, E n imp for 
recorded 16th January, 





Aston, near Bir ig 
cutting chaff, roots, or vegetables.”— Petition 
1864 


864. 
131. Cart Voat, Manchester, ‘‘ Improvements in the manufacture of pig- 
ment<.”—A communication from Ludwig Schad, Cassel, Hesse. 
132. HENRY ATTWoop, Wapping-wall, Shadweil, Middlesex, ** Improvements 
in packing for steam engines, pumps, and other machinery.” 


iron walls or discs are attached to the two arms of a lever. These arms are 
firmly keyed to an axis ing in two ble plumber blocks or bearings, 
sliding in the direction of the length of the framing. To the crank of the 
axis a connecting rod is jointed, being itself attached to a pivot composed 
of two parts bolted to the framing. A forked connection rod is attached to 
each side of the crank of an axis, on which is set a fly-wheel. This axis 
turns in bearings fixed on the said framing. To work the said apparatus, 
motion is given to the fly-wheel by any convenient power. The movement 
of the fly-wheel causes the intermittent motion of the two movable plummer 
blocks carrying the axis of the two pendulum balls or discs, which receive 
the circular motion from the two plummer b'ocks and the connecting rod 
jvinted to the axis of the crank. Te quick and circular motion of the 
discs produces a force of traction on the plummer blocks accurding to the 
ratio of the increased velocity of the discs, and this force, being constantly 
added to the rotative motion of the fly-wheel, the initiating power is 
suppressed, and the machine works from its own centrifugal momentum.— 
Not with, 

2532. E. Rowin@, Norwich, *‘ Steam engines and boilers."—Dated 16th 

tober, 1863. 

In carrying out this invention the inventor employs a double piston 
valve, the two pistons being mounted on one valve rod, and the steam 
admitted between them, so as to act equally upon both. Each piston valve 
works in a cylindrical casing, in which, opposite to each induction port of 
the cylinder, is an annular recess, so that a very slight motion of the piston 
valve uncovers a sufficient area to admit steam to the whole cylinder at 
once. The valve rod is jointed to a link, having @ pin at the other end, 
working in a slot in a lever capable of vibrating on a fixed centre. The 
connecting rod from the eccentric is also provided with a pin, working in 
the same slot, so that the motion of the eccentric is communicated through 
the ing rod, slotted lever, and link, to the double piston valve. Tne 








134. WittiaM Henry Marks, Hart-street, Mark-lane, London, ‘‘ I 
ments in musical instruments,” 

136. Ropsrt WILLIAM Servier, Guildford-street, Russell-square, London, 
“Improvements in cocks or taps.”— Petitions recorded 18th January, 1864. 

144. RicHARD ARCHIBALD BRoomaNn, Ficet-street, London, ** Improvements 
in machines for sawing and cutting sugar.” —A communication from Leon 
Gauchez, Brursels, Belgium. 

147. CuaRLes Biison, Leicester, ‘‘ Improvements in the manufacture of 
knitted vests or under shirts, and als» knitted outer shirts and jackets.” 
— Petitions recorded 19th January, 1864. 

151. Jos Hamer, Manchester, ** Imp ts in 'Yy or apparatus 
for separating and sorting the down from feathers, and sorting any kind 
of broken up waste or rags, and also the application of down to quilts, 
skirts, and wadding when mixed wi h cotton, wool, or silk.” 

152. Tuomas Lioutroor, Accrington, Gzorak PowRLL Barnes, Manchester, 
and Joun Lieutroot, Accrington, L hire, “I in fixing 
colours on woven fabrics or fibrous materials.” 

154. Jenkin Davies, Englefield, Reading, Berkshire, “ Improvements in 
sack holders.” 

155. Joun Bowns, Earlestown, near Warrington, Lancashire, ‘‘ An improved 
tool for enlarging holes in sheet and other metal.”—Petitions recorded 
20th January, 1s64. 

163. EDGAR TOWNEND JARROLD, Norwich, Norfolk, and Gzores Jonn Yates, 
Penketh, near Warrington, L hire, * Imp in deodorising 
paraffin, petroleum, rock shale, and other hydrocarbon oils.""— Petition 
recorded 21st January, 1864. 

174. Jossru SEWELL, Preston, Lancashire, ‘“ Improvements in apparatus for 
raising or lowering Venetian or other blinds, curtains, or shutters,” 
— Petition recorded 22nd January, 1864. 

188. Count GzoxGs DR VaNnssay, Nonancourt, Eure, France, ‘‘ Improve- 
ments in spinning textile aud thready fabrics.” 

198, WiLLIAM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in steam pumps.”"—A communication from Henry S. Lansdell, James O. 
Alter, and C, T, Francis, St, Louis, Missouri, U.S. —Petitions recorded 23rd 
January, 1864. 

211. Tuomas BRaDForD, Fleet-street, London, “Certain improvements in 
machinery or apparatus for washing, wringing, mangling, and churning.” 

214. WitLiaM EpwaRD Newton, Chancery-lane, London, “ Improvements 
applicable to governors for regulating the speed of steam engines.”—A 
communication from Alphonse Wackernie, Rue St. Sébastien, Paris, 
—Petitions recorded 25th January, 1864. 

221, Joun Comps and Joun HENRY SMALPAGB, Leeds, “‘ Improvements in 
the action and arrangement of power looms, and in the transmission of 
motion to power looms and other machines.”—Petition recorded 26th 
January, 1864. 

390, Henry Walker Woop, Blackweir, Glamorganshire, “ Improvements 
in cylinders exposed to the direct action of fire, and employed in the 
manufacture of artificial fuel, and in heating and drying other sub- 
stances.” 

391, Jawes Huntineton, Queen’s-road Works, Holloway, Middlesex, “Im- 
provements in the construction of printing rollers,”—Petitions recorded 
15th February, 1864. 

624. ALFRED Vincent Newton, Chancery-lane, London, ‘‘ An improved 
construction of percussion pouch.”—A communication from Silvanus 
Jenkins Macey, New York, U.S.—Petition recorded 2nd March, 1864. 

627. Ropgxt HanuaM Couiysr, Beta House, Alpha-road, St. John’s-wood, 
Midulesex, *‘ An improved apparatus and process for the conversion of 
substances into material for the manufacture of paper and textile pur- 
poses.” — Petition recorded 12th March, 1864. 

833. WiLLiaM Epwakb Newton, Chancery lane, London, “ Improvements 
in electric or telegraphic conductors."—A ication from Adrien 
Holtzman, Hague, Holland.—/etition recorded 2nd April, 1864. 

839. TunopoRE Bourns, New York, U.S., “ Improvements in cotton gins.” 
—A communication from John Stevens, New York, U.S.—Petition 
recorded 4th April, 1864. 

958. Josep ALFKED NicnoLson, Gracechurch-street, London, ‘ Improve- 
ments in water-closet apparatus.”— Petition recorded 16th April, 1864. 

990, ALEXANDER COLVIN Fraser, Loughborough, Leicestershire, ** lImprove- 
ments in apparatus used in the manufacture of gas."— Petition recorded 
20th April, 1864. 

1052. Epwaxp ‘Tayior, Salford, Lancashire, ‘Certain improvements in 
machinery or apparatus to be employed for the purposes of churning, 
parts of which improvements are also applicable to washing and cleans- 
ing." Petition record d 27th April, 1864, 

1068. Louis EMiLR Constant Martin, Adam-street, Adelphi, London, 
‘Improvements in boilers and apparatus for generating steam.” 
1070. ALFRED Vincsst Newton, Chancery-lane, London, “An improved 
construction of vice.”—A communication from Anson Stephens, New 

York, U.S.—Petitions recorded 28th April, 18v4. 

1081. RicHaRD ARCHIBALD BROOMAN, Ficet-street, London, “A new 
method of treating wood and other ligneous substances, in order to pro- 
duce alcohol and to obtain the cellular tissue or fibre from such sub- 
stances, applicable to the manufacture of paper and other wses.”—A 
communication from Frangois Marie Bachet and Etienne Machard, 
Apnecy, France. \ 

1087. FRANK CLARKE Hitis, Deptford, Kent, ‘‘ Improvements in and 
applicable to furnaces to be used in the manufacture of gas.” 

1088. FRANK CLARK® HILLS, Deptford, Kent, ‘ Improvements in the puri- 
fication of gas, and in obtaining a valuable product iv the process, and 
for the preparation of some of the materials to be used in the said 
puritication.”—etitions recorded 29th April, 1864. 

1214, GkoxGe TOMLINSON KOUSFIRLD, Loughborough Park, Brixton, Surrey, 
“ Improvements in machinery or apparatus di fact 
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1 in the e 
of screws.” — A communication from Hayward Harvey, New York, U.S. 
—Petition recorded 13th May, 1864. 


And notice is hereby further given, that all persons having \n interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 





' — List of Syecificaticns published during the week ending 
2ist May, 1864. 

2205, 8d. ; 2800, 6d. ; 2808, Is. 4d. ; 2805, 2d. ; 2307, 4d. : 2808, 4:1.; 
&d.; 2510, 4d. ; 2311, 4d. ; 2812, 4d. : 2318, 4d. ; 2314, Is. bd. ; 2815, 
2316, 4d. ; 2317, 8d. ; 2818, sd.; 2319, 3 2321, 8d. ; 2322, 4d. ; 2823, 
2328, 38. 6d. ; 


2309, 


ad. ; 















ldd.; 2824, 6d.; 2825, 10d. ; 2826, 28. 4d 27, 1s. 4d : 
2929, 10d. ; 2830, 8d. ; 2331, 4d. ; 2, 4d. ; 2333, 10d.; 2335, 4d ; 2836, 
8d; 2337, 10d. ; 4d 5 2839, 4d. ; 2840, 4d. ; 2342, Is. Sd. 5 2344, du; 





2840, 10d.'; 2346, 6d. } 2947, 4d. 2948, 4d. ; 2849, 4d.; 2350, 10d. ; 2851, 
10d. ; 2382, 4d. ; 2358, 4d ; 2854, 6d. ; 2355, 4d. ; 2856, 4d. ; 2857, 1s. 4d. : 
2358, 4d. ; 2859, 4d. ; 2860, 6d. ; 2361, 4d. ; 2362, dd. 


*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 6, High Holborn, to Mr. 
Lunnet Woodcroft, her Majesty’s Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
is ENGINEER, at the office of her Majesty's Commissioners SPumn A 


Crass 1.—PKIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and .Water 
Mills, Gearing, Boilers, Fitti be. 


5 tings, 
2518. M. F. D. Cavauerin, Paris, “ Obtaining centri l motive power.”— 
Dated 14th October, 1863. : ee 
This invention consists in the construction of an apparatus in which twe 


governor of the engine is placed over the eccentric rod, and the sliding boss 
of the former is connected to the latter by a link or links, so that, as the 
balls of the governor expand, the eccentric rod is raised, causing its pin to 
rise in the slot of the lever, and i ad 1 motion to the 
piston valve, and vice versa; and, by this means, a variable expansion 
motion is obtained. He makes the piston hollow, and nearly half the 
length of the steam cylinder, and he places the exhaust port midway in the 
cylinder. so that the piston itself acts as the exhaust valve, opening and 
closing the exhaust port as it the centre of the cylinder. He con- 
structs the boiler of two cylindrical tubes, placed at a convenient distance 
apart, in the same horizontal plane, and connected together by a series of 
smaller transverse tubes. A second series of small tubes project down- 
wards from each of the main tubes in a vertical direction along the whole 
length of the latter. These vertical tubes are provided with the inner 
tubes, so as to separate the currents of steam and water. The sides of the 
lire-piace, immediately outside the vertical tubes and the top of the same 
above the transverse tubes, throughout the whole length of the boiler, are 
enclosed by fire-brick walls and ceiling, and outside the same is an air space, 
by means of which air is admitted from the smoke-box end of the boiler, 
and absorbing the heat radiated from the fire-brick, passes, in a heated 
state, to an enclosed ash pit beneath the furnace. Arranged longitudinully 
above the boiler is a feed-water tank, kept at a constant level by means of 
a pump, and into this tank, above the surface of the water, the exhaust 
steam from the cylinder passes, thus heating the feed water before its 
admission to the boiler. e working parts of the engine are fixed on the 
top of this feed water tank.—Not proceeded with. 


Crass 2.— TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Jc. 

2488. W. B. Farrnanns, J. LAVenper, and F. Lavenpgr, Walsall, Stafford- 

shire,“ Manufacture of hames.’"—Dated 10th October, 1863. 

It has been the practice in the fabrication or manufacture of hames to 
weld on the part in which the draught or draught eye is formed, instead of 
which, the patentees form this part with the hame ail of one picce of iron, 
or with a long right angular weld, thereby avoiding the objectionable 
necessity of welding the draught to the hame, and the frequent breakage 
or parting of these parts from the hame from imperfect welding. 

2493. P. R. Jackson, Sulford, ** Manufacture of hoops and tyres for railway 

wheels, &c.""—Dated 12th October, 1863. 

This invention consists in manufactu:ing such hoops and tyres by casting 
the cylindrical bloom of which the hoop or tyre is made considerably 
broader than the finished hoop or tyre, and of a proportionately smalier 
diameter, in order the better to consvlidate the metal and render it more 
durable by the concussion or pressure to which it is subjected. The in- 
vention also consists in the machinery employed in manufacturing the said 
hoops and tyres. 

2495. J. G. Hartiey, Laurence Pountney-lane, London, ‘‘ Construction of 

iron and wooden ships and other vessels."— Dated 12th October, 1863. 

This invention consists in constructing ships and other vessels, whether 
of wood or iron, with a skeleton or framework of iron rods or bars, and of 
bossed plates, straps, or binders, slided on or fitted to them, and in fasten- 
ing to tre said skeleton or framework an iron or wooden skin or planking. 
The rods or bars may be round, square, tubular, or of any convenient 
form, but the inventor considers round preferable, as avoiding the 
necessity, trouble, and expense of bevelling,which obtains in bending angle 
iron.—Not proceeded with. 

2499. T. GipLow, Heaton, “* Bearings for axles for railway or other carriages.” 

— Dated 12th October, 1863. 

This improved bearing is an outer case or means of enclosure, at each 
side of which is applied a metal bar or support, which carries or supports a 
fixed shaft, — which rotates a roller of large diameter, and about the 
width of the bearirg surface of the axle. The exterior case is open at the 
lower part to admit the axle, and is furnished with side pieces to retain the 
axle directly under the vertical centre of the roller, which is in contact 
with the axle and forms its bearing. By means of this arrangement, and 
the diameter of the roller being about twice the diameter of the axle, a 
bearing is obtained by which the friction is i bl. iminished, 
which is especiaily evident when the wheels are passing round curves.— Not 
proceeded with. 

2503. R. Aitken, Cambridge-street, Pimlico, “ Permanent way of railways.” 

—Dated 12th October, 1863. 

This invention relates to an improved construction of combined metal 
sleeper and chair, and to an improved mode of securing the rails thereto. 
According to this invention the sleeper chair—which in general outline 
may resemble the sleeper chair commonly known as “ Greaves’ pot sleeper” 
—is cast in two parts, each part having a chair jaw cast thereon, and 
provided with lugs on the inner under surface, with a key way or hole 
running through them parallel with and beneath the rail. ‘The two halves 
of the chair are tightened up against the opposite sides of the rail, and the 
opposite halves of the sleeper are held together by driving a key into the 
keyway made in the lugs on each half of the sleeper. In order to obtain 
a certain amount of elasticity iu the permanent way, the key or keys may 
be made of steel, and the Jugs rounded slightly at those parts against which 
the key or keys bear. The gauge is maintained by tie rods, the ends of 
which are inserted into sockets cast for that purpose upon the sleeper chair, 
and the same key or keys which secure the two halves of the sleeper chair 
together also pass through a slot near the end of the tie rod, and thus 
hold the chairs at the proper gauge. 

2510. A. Rourr, Amacell-street, Pentonville, ‘* Propelling carriages on rail- 

ways, tramways, and common roads."—Dated 13th October, 1>03. 

For the purposes of carrying out this invention the inventor arranges on 
a carriage, suitably constructd for the purpose, a wheel or wheels of proper 
size, which are mounted, by preference, on bearings having the least 
amount of friction possible, and are actuated, by preference, by men work- 
ing the handles or cranks attached to these wheels (though steam or air 
engines or other means may be employed for this purpose). These fly- 
wheels are connected by means of endless bands or straps, with a series of 
one or more wheels, suitably mounted on the framing, carrying the fly- 
wheel or wheels, and are finally connected (by means of fast and louse 
pulleys on the axle) with the wheels running on the road, and to which the 
power is thereby imparted. In working the apparatus, when the time 
arrives for stopping the train or carriages, the strap connected with the 
driving wheel is shifted on to a loose pulley, which actuates the wheels, aud 
when there, instead of the men or other power working the levers stopping 
the fly-wheel, they continue it at work, and the power so obtained is accu- 
mulated by the fly-wheel until required when starting the train, when, on 
the strap being shifted to the fast pulley, the carriage will be at once pro- 
pelled forward. When required to stop the carriage or carriages, brakes 
are applied in the ordinary manner, or they may be so adapted us to cause 
the power wasted in the act of brakeing to be transmitted by suitable 
gearing to the fly-wheel or whee!s.— Not proceeded with. 


9523. R. H. Smituett, King's Bench-Walk, Temple, London, “ Application 
of wheels to railway carriages." —Dated 14th Uctober, 1863. 

This invention consists in the application of a third pair of wheels to 
four-wheeled carriages, but which wheels are not intended to be running 
wheels, or afford any support to the carriage except in cases of accident or 
derangement of some of the four ordinary running aud supporting wheels, 
and with this object the inventor makes the additional wheels of smaller 
diameter, and of a narrower gauge, than the ordinary wheels, so that they 
will not touch the rails by about an inch, more or less, while the carriage 
is travelling on a line of railway. In case of breaking or other accident to 








a 


way bar with the subsequent re-rolling of the whole rail while still hot or 

after being reheated. 

2537. M. Meise1, Park-walk, Brompton, “ Apparatus for ascertaining the 
weight of the load supported by the springs of railway locomotives and 
carriages, for the purpose of regulating or equalising such load.”—A 
conmunication.— Dated 17th October, 1863. 

This invention consists of a double acting screw jack, mounted on a 
broad foot plate, by preference of cast iron. The upward thrust of the 
screw jack acts against a compound spring, which, it is preferred, should be 
similar in character to a bearing spring of a railway locomotive engine, 
such spring being calculated to bear a weight or pressure equal or superior 
to that of the springs it is required to test. At each end of the spring an 
arm or hanger is suspended, and the lower end of such hanging arms 
project outwards, and one of suitable form for receiving and supporting the 
rim or periphery of one of the wheels of a locomotive, or of a railway 
carriage, when placed underneath the same. The hanging arms are con- 
nected by a jointed rod near their upper ends, and below by a rod (by pre- 
ference made of cast steel) having guide rollers mounted thereon, which 
bear against the side of the screw jack, acting so as to guide the hanging 
arms in their up and down movement. A dial marked with suitable 
divisions, and having a hand or pointer, is mounted on a cross bar, supported 
by arms carried by the spring, the dial and apparatus being so arranged as 
to indicate the weight or pressure placed on the hanging arms, when the 
screw jack is actuated to cause an upward thrust against the under side of 
the spring to raise it, and the apparatus upwards with the wheel of the 
locomotive or of a railway carriage bearing thereon.—Vot proceeded with, 


din Ciass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2489. D. ProupFroot, Glasgow, “ Printing or dyeing textile fabrics.” —Dated 

10th October, 1863. 

This invention relates to improvements in the mode or process of produc- 
ing and clearing certain colours used in printing textile fabrics, more par- 
ticularly those colours known as ‘“* madder purples” or “lilacs.” Under 
one modification or system of procedure, the goods, after coming from the 
dye vat, are steeped in or passed though an alkaline solution, The alkali pre- 
ferred iscommon soda, but other alkalies may also be used, such as pearl- 
ash, potash, and others, the strength of the solution varying according to 
the class of goods under treatment, but as a general rule about 15 deg. of 
strength is that used (that is about 15 Ib. of alkali to the 100 Ib. of solution). 
The effect of this treatment upon the goods subjected to it is, that it removes 
the superfluous matter or impurities of the madder employed in the dyeing 
operation, and which are deposited on thecloth in a very effectual manner, 
and without requiring the use of soap for this purpose. The goods are then 
washed, and again steeped or passed through an alkaline solution, usuaily 
weaker than that of the first, but not always so, to which is addeda pro- 
portion of chlorine, which, as weil as that of alkali in this solution, varies 
according to the class of printed or dyed goods under treatment, but as a 
general rule avout 40 deg. of chlorine to 60 deg. of the alkali is used. The 
goods are next passed through a cistern of boiling water, and from thence 
into clear water. Or in liev of passing the goods under treatment a second 
time through an alkaline or alkaline and chlorine solution, they may be 
finished at one operation by passing them through either of the first or last- 
mentioned solutions direct from the dye vat, and without the use of soap. 
2504. G. MountrorD, Leeds, ‘‘ An improved construction of cotton gin.” — 

Dated 12th October, 1863. 

This invention cannot be described without reference to the drawings. 

2511. T. C. CRAVEN, Greenbush, New York, ** Cotton gins."—Dated i3th 
October, 1863. 

The nature of this invention consists in the use of two cylinders, one 
within and eccentric to the other, such cylinders being caused to revolve 
in unison by gearing of such a character that the revolution of the two 
cylinders is in no particular dependent on the ginning teeth, hence strain, 
wear, and friction on the teeth are avoided. The teeth themselves are 
formed «f pointed wires, secured in a peculiar manner, but allowed to vibrate 
as the eccentricity of the inner cylinder cauves their projection or retraction. 
The patentee makes use of guards formed of sheet metal, braced at their 
upper ends, so that the roil of cotton will be easily taken by the teeth of 
the ginning cylinder, and thereby the teeth do not require to project from 
the cylinder as much as would be the case if the ordinary cast guards or 
grates were employed. The cvtton, as delivered from the ginning cylinder, 
is taken by a current of air upon a condensing cylinder, and from that 
delivered by a pair of rollers that prevent the escape of any cotton in a 
state of ignition from the ginning operation. 

2519. J. Mitton, Paisley, “ Looms.”—Dated 14th October, 1863 

This invention cannot be described without reference to the drawings. 

2536.8. Jay, Regent-s/reet, London, “ Manufacture of stockings and drawers.’ 
—Dated 16th October, 1863. 

This invention consists in ‘he insertion into cotton or silk stockings and 
drawers, of a portion of wollen fabric, the object being to cause such layer 
or insertion, to cover any portion of the ley, thigh, hip, or back of the 
wearer, and act as a protection against rheumatism, or other similar affections, 
and the effects of cold weather, 

2538. S. BERRESFORD, and W. AINswoRTH, Stockport, ‘‘ Looms.”—-Dated lith 
October, 1863. 

This invention consists, First, in an improved combination of machinery 
for raising and lowering the drop boxes of looms, such drop boxes having 
two compartments, and connecting therewith a pattern chain tor producing 
long patterns. Secondly, in improved combinations of mac!:mery for aking 
up the favric and jetting the yarn off the warp beam. ‘Thirdly, in an im- 
proved bination of inery for forming the shell with any convenien; 
uumber of shafts. Lastly,iu an improved combination of machinery tor 
governing the number of picks to be given from each side of the loom. The 
lnvention cannot be described without reference to the drawings. 

2540. W. Hampson, Dukinfield, Cheshire, ** Looms for weaving.”—Dated 17th 
October, 1863. : 

These improvements are designed for the purpose of easing or checking 
the blow or concussion of the shuttle against the picker of the ordinary 
power loom during the operation of weaving, such improvement consisting 
in the novel employment and use of a flatteued piece or strip of metal so 
formed and constructed that its opposite ends embracing the picker, shall 
slide or move upon the loom spindle, while its micdie, or the por.ion 

between the ends, slides through a slot in the friction box secured con- 
veniently in the shuttle box below the spindle, the sliding motion taking 
placee every time the shuttle is receivei by the picker iu the shuvtle 
box. The said box is supplied with a set-screw aud jock nut, for the pur- 
pose of exerting or giving any desired amount of friction to the aforesaid 
shding piece or strip of metal. By this means the patentee gradually 
diminishes, or eases the biow of the shuttle against the picker, thereby 
causing the pickers to be more durable, and also dispensing with the check 
straps now in use, 








Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 


2455, C. P. Button, Leadenhall street, London, ** Harrows."—A communice- 
tion.— Dated 7th October, 1563 
This invention consists in constructing harrows with three or more star 
wheels placed horizontally, and with each of the arms or spokes armed 
with one, two, or more tines, all the wheels being counected to a frame, 
and each being free to revulve horizontally from left to right, and from 
right to left, upon av axis carried by a frame; the patentee prefers to use 
three such wheels, and he arranges them unicorn fashion, that is to say, he 
places one wheel in advance of the other two, which follow side by side. 
2471. J. Spencer, Doncaster, “* Machinery for separating different sizs of 
roots.” —Dated Sth October, 163. : 
This invention cannot ve described without reference to the drawings. 
2513. J. Fowner, Leeds, ** Apparatus used for hauling agricultural imple- 
ments.” —Dated 13th October, 1863. : 
According to the present invention apparatus for guiding a hauling rope 
on to a drum is more conveniently and simply arranged. he apparatus 1s 
constructed in the following mauner :—A pair of rollers on horizntal axes 
is applied in a frame or carrying instrument, and such frame or carry!ng 
instrument is capable of being raised and lowered ; the rope passes between 
the rollers, and as the winding drum revolves, and the frame rises and falls, 
the succeeding coils of the rope will be laid correctly side by side on the 
winding drum. The guiding rollers are of such length that the angle 
which the hauling rope takes in respect to the axis of the winding drum, 
may vary to the requisite extent, and as the angle varies the rope will pass 
between different portions of the guiding rollers. 
2534. F. A. E. G. pe Massas, Hoxton, “ Smut machines."—Dated 16th 
October, 1863. ; i 
This invention relates to the description of machine for which W. H. 
Delamare obtained letters patent (No 2274),13th September, i861, and mainly 
consists in certain improved or modified arrangements to be applied thereto 
or employed therein, the details of which we caunot here give space to. 





Ciass §.—BUILDING. — 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 





either of the other wheels, these additional wheels will i y come 

down on the rails, and support the carriage, and prevent further accident 

occurring.—Not proceeded with. 

2525. P. Lesuey, Philadelphia, ‘* Ratls for railways."—A communication. 
Dated 15th October, 1363 








This invention consists in ‘combining the carbonisation of a part of a rail- 








and House Fittings, Warming, Ventilating, Sc. 

2428, J. Bonomi, Bland/ord-square, London, ‘Construction of arches and 
other like structures.” —Dated 3rd October, 1863. : 

~ Bricks factured ding to this invention may bear different 

names to conform with the prevailing form they are made to assume—viz., 
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fluted and reeded, grooved and filleted, spine and hollow rebated, and 

tongued or wavy bricks. Whatever the description of surfaces adopted, 

these bricks bine on opposite sides corresponding promi an 
depressions, and may be made of any building material, and be shaped to 
any curve or radius when ‘* Voussins” are employed, and may also be 
made into ridge bricks of clay or other material. The invention cannot be 
described without reference to the drawings.— Not proceeded with, 

2450. E. Leak, Longton, Stoffordshire, “‘ Apparatus to be used in placing 
*glost’ china and earthenware in ovens and kilns for tiring, burning, or 
baking such ware”—Dated 7th October, 1863. 

This invention consists principally of loose arms, with points or branches 
cupping, matching, or fitting into holes or recesses formed in any suitable 
kind of pillar to be used in lieu of the thimble pillar with points and 
branches now employed for that purpose. Each of these loose arms is 


provided with two branches, one formed in the shape of a wedge, cupping, 





the mould and iron plate, and punched or otherwise cut out in discs of the 
required size, which, being of larger diameter and depth than the lead, the 
discs produced are a combination of the tin encircling or coating the 
lead. These discs are afterwards into the required shape by ordi- 
nary dies and forcers. He prefers tinning the interior of the lead discs 
before placing them in the mould, Thirdly, he forms in the lower part of 
the neck a valve, composed of a disc or discs, or ring or pieces of india- 
rubber, or other flexible material, cut or arranged to admit by pressure the 
lower extremity cr open end of the stopper into the hollow part of the 
flask, and communicate with its contents, with which it becomes filled. On 
the withdrawal of the stopper, the apertures of the valve close, and 
prevent the contents of the flask from escaping ; strips of thin meta! may 
be attached to upper side of valve to lessen the friction. —Not proceeded with. 
2508. J. E. Paynter, Glasgow, “ Throwing stone projectiles by means of 
losive agents.”—Dated 13th October, 1863. 





matching, or fitting into a corresponding hole or recess formed in the sid 
of the pillar, and the other projecting horizontally or otherwise to support 
the ware, so that when a series of these loose arms are cupped, matched, or 
fitted into a number of the said holes or recesses, one above the other, 
they form a piilar with points and branches projecting horizontally. Each’ 
piece of ware is supported by three of these arms placed at about equal 
distances round the circumference thereof, the points extending under the 
edge of the ware in such a manner that each article ouly its own 
weight, and will have only three marks instead of six or twelve, as by the 
cockspurs and stilts now ordinarily employed. ‘This ar t also 
allows of the ware being placed closer together than ordinarily, and, con- 
sequently, time and space are econumised. 

2481. N. FELLOWS, Chancery-lane, London, “ Extinguishing fires in chimney 

and flues, &c.”— Dated 9th October, 1863. 

The present invention consists in the employment of a spiral diaphragm 
of metal, produced by cutting a sheet of copper or other suitable material 
in such a manner that, when lifted by the centre, an opening is formed for 
the passage of air or smoke, such opening being regulated by a spring in a 
suitable box or case, from which a chain or wire is led to the bottom of a 
fire grate, whereby a communication may be had. This spiral diaphragm 
is to be fixed at the bottom of any chimney cowl or cap of the ordinary 
description, or in the brickwork of any chimney or flue, and it will act 
alternately as a damper, in case of fire, or a stimulus to draught and a ven- 
tilator.— Not proceeded with. 

2526. H. Cuayton, Upper Park-place, Dorset-square, London, “ Buildings 
— Jor drying bricks, tiles, and other articles."—Dated 15th October, 
63. 





The patentee claims, constructing and arranging buildings for drying 
bricks, tiles, and other articles with apparatus for supplying artificial heat, 
and for ventilating the buildings in such manner that the vapours and 
moistened air may be caused to pass from the articles to be dried down- 
wards into suitable channels, to conduct the vapours and air away, fresh 
and warm or heated air being, at the same time, introduced into the build- 
ing, by preference, at the upper part thereof. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, gc. 
2441. S. Matrnuew, Birmingham, Breech-loading fire-arms.”—Dated 6th 
October, 1863. 

* This imvenuon consists in the improvements hereinafter described, in 
bolting down and liberating the breech ends of such breech-loading fire- 
arms as are opened and closed at the breech end, by the barrels being made 
to turn upon a joint in a vertical plane, by which means the open ends of 
the barrels are brought against the face of the break 
barrels are shut down for firing, and raised above the break off for the 
purpose of charging. e impr are also applicable to the bolting 
down and hiberating of the closers of such breech-loaging fire-arms as have 
fixed barrels opened and closed at the breech end by a plug or closer turn- 
ing upon a joint, so as to be lifted out of the line of the barrels. In apply 
ing the invention to fire-arms of the kind first described, the patentee 
makes a lump on the under side of the breech end of the barrels, the said 
lump having a recess in it, in which the bolt, he:einafter described, may 
engage. In the body of the break off is a trough or recess, into which the 
said lump enters when vhe barrels are shut down. A bolt, having a motion 
parallel to the axis of the barrels, slides in the said trough or recess. The 
said bolt is worked from the tang of the break off in the following manner : 
—A lever on the top of the tang is connected by means of an axis passing 
through the tang, with a crank or quadrant underneath the said tang, the 
said crank or quadrant being connected, by meaus of a link, to the end of 
the bolt ; that end of the bolt, to which the link is connected, being cranked 
so as to work against the underside of the break off. By turning the lever 
on the top of the break off through an angle of about 40 deg., the crank or 
quadrant, actuated by the said lever, withdraws the bolt into the break off 
aud liberates the barrels. The muzzie ends of the barrels fail by their own 
weight, and lift the breech ends from the break off. The bolt is urged 
forward by a spring, and when the barrels are shut down after charging, 
the lump on their underside cumes in contact with the inclined end ot the 
bolt, and forces the bolt back until the recess in the said lamp comes oppo- 
site the end of the bolt, when the bolt springs forward and bolis down the 
barrels. The patentee prefers to fix the lever on its axis, so that its free 
eud may be turneu towards the butt end of the gun. In applying the 
invention to breech-loading fire-arms having fixed barrels, he makes the 
end of the sliding bolt slide into and out of the end of the chamber into 
which the plug or closer shuts down, the end of the bolt engaging in a 
recess in the end of the said plug or closer. The patentee preters in this 
application of the invention to fix the lever on its axis, so that its free end 
may be turned towards the muzzle end of the gun. By this arrangement 
the hammer of the gun cannot be raised to fuil cock, until the lever has been 
brought into the po-ition proper to bolt down the plug or closer. 

2464. C. CRUSsWELL, Salisbury-street, Strand, London, “ Breech-loading fire- 

ams.” —A communication.— Lated sth October, 1863. 

This invention caunot ve described without reference to the drawings. 

2468. J. D. DovGaLn, St. Jumes's-street, London, ** Iaprovements in camel 
guns, and other light artillery.” —Dated 8th October, 1864. 

In carrying out this invention the patentee employs a solid breech piece, 
hinged to the breech end of the barrel, so as to be capable of turning down- 
wards in order to allow of charging the chamber which is bored out of the 
solid breech piece), and of afterwards being raised up and secured in a line 
with the barrel for firing. The chamber may either be loaded with shot or 
shell, and powder in a loose state, or with a suitable cartridge, and the 
breech piece may be provided with a p ion lock and b for ignit- 
ing the charge, or the piece may be fired in any other convenient manner. 
The breech piece is made of solid metal ; and sufficiently lung to absorb the 
force of the recoil. In order to effectually close the joint between the 
breech piece and the breech end of the barrel, and prevent the escape of 
gas, he tits the pin on which the breech piece is hinged with an eccentric, 
and provides the same with a handle or lever at one end (or one at each end), 
by means of which it may be turned partially round, and he forms an 
annular recess in front of the breech picce, and a corresponding projection 
at the rear end of the barrel, so that upon raising up the breech piece on to 
a level w:th the barrel, and turning the eccentric pin partially round, the 
breech piece is slightly drawn forward and forced firmly against the rear 
end of the barrel, the projection on the latter entering the avnular recess in 
the former, and maki..g a tight and firm juint. Instead of the eccentric a 
toothed wheel or segment may be fixed to the pin, and a corresponding 
rack to the breech picce, to give the rm quisite locking and unlocking motion. 
The piece may be fired from a wall, or bavk, or other rest, and requires no 
abutment whatever, as the length and solidity of the breech piece absorbs 
the force of the recoil; but he prefers to mount it ona tripod stand, 
furnished with a swelling socket to embrace the barrel about the centre, 
8o that the barrel is capable of being set to any desired angle of elevation, 
and pointed at any object with facility. 

494. W. Hutcuinson, Cardigan.street, London, ‘‘ Manufacture of fittings 
Jor powder flasks.” — Dated 12th October, 1863. 

This invention consists, First, in an improved formation of necks and 
stoppers attached to powder flasks, so that the stopper—which is a metal 
tube formed with a suitable head to hold one measure or charge of powder 
—may be more easily removed from the neck of the flask und replaced, 
and firmly held when replaced, For this purpose the inventor forms on 
the inner part of the neck, at its upper extremity, a band of metal, which 
increases in depth as it extends round the inner circumference of the neck, 
terminating abruptly a short distance from the point where it would (if 
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In carrying out this invention the projectile—instead of being placed in 
and thrown from the interior of a cannon or large tube, in which the explo- 
sive charge is igni’ed—is itself formed with a cavity, to fit and slide upon a 
mandril or cylinder which, with the parts attached to and carrying it, forms 
the comparatively stationary or resisting part of the piece of ordnance, and 
from the outside of which the projectile is thrown on the explosive charge 
being ignited. The mandril — be solid, the explosive charge being, in 
that case, contained entirely in the inner portion of the cavity of the pro- 
jectile; or a hollow or cavity may be formed in the mandril, of sufficient 
depth to contain the entire explosive charge, the inner end of the cavity in 
the projectile being, in that case, shaped to fit close up to the end of the 
wandril ; ora hollow or cavity of more or less depth may be formed in the 
mandril, so as to combine with the inner portion of the cavity in the pro- 
jectile, to form the space for receiving the explosive charge, 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


2480. D. Laner, Trinity-square, Tower-hill, London, “ Railway wrappers,”— 
Dated 9th October, 1863. . 

This invention consists in a method of arranging the article known by 
the name of railway wrapper, whereby it may serve either as a wrapper, 
for which it is originally intended, or as a cape. This is effected in the 
following manner :—In about the middle of the said wrapper an opening is 
cut diagonally in the di i two opp corners about ten or twelve 
inches long. From the middle of this opening is cut another at right 
angles with the first, in the direction of one of the other corners, and of 
aout eight or ten inches in length, so that the entire opening will form the 
shape somewhat of the capital letter T, and admit a convenient passage for 
the head. This opening is then braided and supplied with studs or buttons 
and button holes, the braiding being the same inside and outside, 80 as to 
admit of either side being turned outward.—Not proceeded with. 

2453. C. P. Burton, Leadenhall street, London, “ Improvements in lamps 
especially applicable to the buraing of hydro-carbons,"—A communica- 
tion.— Dated 7th October, 1863. 

This invention has reference to lamps, to be used without a chimney, and 
it consists in constructing them in manner hereafter stated, in order to their 
burning petroleum and other hydro-carbons without smoke or smell, and 
at the same time without heating the oil so as to cause explosion. On to 
a suitable reservoir for the oil, the inventor fits a cap closed except to the 
passage through it of a wick holder tube, and containing within it the 
spiked wheels or rollers for raising and lowering the wick. On the cap he 
places an inverted conical shaped gallery, with horizontal slots or other 
apertures, made to break juint ; these slits are for the double purpose of 








off, when the said | admitting air inside the gallery, and for cutting off or ponents the spread 


of heat trom the upper part of the gallery down to the cap, and thence to 
the reservoir and its contents. The gallery is open at top, and from the 
upper edge at two poinis opposite other he carries up a strip of metal 
and carries down the inner ends of these strips at an anyle inclining towards 
each other and approaching the sides of the top of the wick-holder tube. 
From the sides of the strips where they begin to descend he carries on each 
side an inclined plate ; the plates —- each other at top and above the 
wick-holder tube, and are carried down to just below the top of that tube 
extending at bottom outwards from it; has access both at top and 
bottom to,these plates, which, instead of being made in parts, may be formed 
in one, and which acts as guards and deflectors, and so direct the air that 
neither smoke nor smell arises in the burning of hydro-carbons, neither 
can an ordinary current of air or wind extinguish the light.— Not proceeded 
with 

2470. J. Map, Abridge, Essex, “ Construction of various articles of furniture.” 

—Dated 8th October, 1863. 

The odject of this invention is so to construct various articles of portable 
furniture that they may be readily folded into a compact form, and be 
employed either for general purposes, or for ure as cabin or camp furniture, 
the invention being particularly applicable to the two last named purposes. 
In constructing piece of furniture suitable for being employed as a what-not 
stand, or table for supporting dinner requisites, ur other articles having a 
recess or shelves underneath the upper surface so as to form a cupboard 
receptacle with open front, the inventor takes two pieces of w metal, 
or other suitab’e material, of a length and width suited to the size of the 
upper surface of the intended article. The ends of these parts are connected 
together by parts, which are hinged or jointed thereto, the hinged con- 
necting parts having;the capability of folaing inwards, at or about the centre 
thereof, so that, when the parts are allowed to fold or close together the 
parts which connect the ends of the upper and lower surfaces together are 
enclosed between such surfaces in a very compact manner, the whole of the 
parts when fulded or closed and stopped or otherwise fastened together 
occupying very little space. When the upper surface is raised, the con- 
necting parts assume a vertical position, being retained in that position by 
bolts, stays, or other meaus ; or they may be kept in an extended and rigid 
position by the insertion of a cross-pieve to form a shelf intermediate of the 
upper and lower surfaces. When the article is intended for a stand or table 
only, the connecting parts and lower surface may be open frames or rods 
jomted together so as to fold in the manner previously described, and the 
upper surface may have openings formed therein to receive and support 
washing utensils or other articles, Fiaps may also be hinged to the upper 
surface capable of being fixed in a vertical or other desired position, or fur 
the purpose of enlarging the upper surface. Seats or surfaces for sitting, 
lying, or reclining upon, having — parts to form the sides, ends, or 
back, may be constructed according to this invention, so that the parts may 
be capable of folding or closing in like manner to that previously described 
to form flat and compact surfaces when out of use or in transit from one 
place to anoth«r.—Not proceeded with, 

2490. J. W. Gounpry, Old Shildon, Durham, “‘ Musical instruments.”— 
Dated 10th October, 1863. 

The patentee claims, First, the principle (applied, as above, to musical 
instrument«) of adding and changing lengths of wire to the circuit of a 
single electric battery by the motion of the parts (as in key barrels, draw- 
stops, pedals, and indices) through which it is applied to actuate the pallets, 
levers, &c., in the order corresponding to such motion. Second, the prin- 
ciple of causing a current to play only the extreme parts of a harwony (as 
the melody of psalm tunes, &c.), for the purpose of strengthening that 
part. ‘Thirdly, the priuciple of regulating the communication of compressed 
air to pneumatic bellows by an electro-magnet, as a convenient motive 
power for stop slide pallets, wind vaives, &c., herein contained, Fourthly, 
the principle of applying electr gnets to the dampers and h * oO! 
pianofortes, also as modified by the use of elastic hammer “shanks,” &c., 
in the manner set fort. Fifthly, the principle of adapting the enharmonic 
system to the ordinary key board by the use of electro-magnetism, as 
described, or by means of the slide barrel or cross action, with their 
di m ts. Sixthly, the application of electro-magnetism to 
any pallet of the kiuds described. 8S hiy, the application of the single- 
current principle, for adding to and varying the combination of the stops, 
as described. Eighthly, the second method of coupling ad Mbitum, as 
explained. Ninthly, the application of electro-magnetism, to govern the 
wind valves of the o by a current from any key board, &c., as described. 
Tenthly, the application of the chain, for the purpose of modulating and 
limiting the combination of draw-stops, as described. The i tion cannot 
be described without reference to the drawings. 

















Crass 8.—CHEMICAL, 
Including 5 Chemical and Pharmaceutical ions, Fuel 





extended) jom its commencement. The space between the beg g of 
the band and its termination forms an aperture which receives a pin or 
projectile formed on the outer circup:ference of the stopper at a suitable 
distance below its head ; on the storper being inserted in the neck, pressed 
down so as the upper edge of the neck tuuches the lower edge of the head 
of the stopper, and turned round in the direction of the increasing depth 
of the baud on the inner part of the neck, the band becomes wedged 
between the head of the stopper and the pin or projection beiow it, and the 
Stopper is thus held firmly in its place. The band may be divided by 
having one or more apertures formed in it, and a corresponding number of 
pins or projections furmed on the outer surface of the stopper. secondly, 
for econowy the inventor makes these necks and stoppers, or either of 
them, of a combination of tin and lead, or their alloys, by first forming 
discs or sections of a cylinder of lead of less diameter and depth than is 
sufficient to form a neck or stopper, and he places them on an iron plate at 
the required distances from each other on pins prepared to receive them. 
This piate, with the lead or other metal uiscs on it, is then placed into a 
mould of the required depth, and into this mould he pours tin or its alloy 
in & melted state, which surrounds the lead discs on ail the sides required ; 
the mould, with the melted tin, is immediately passed between the roller, 
by which the metal is d to the required thickness and the surplus 
metal rolled off. The tin block, with the lead discs, is then removed from 








g_ Special a Preparations, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, ge. 

2422. J. Bowron, South Stockton, and G. Ropwson, Welbeck-street, Caven- 
dish-square, London, ** Manufacture of soda.”— Dated tnd October, 1863. 
For the purposes of this invention common salt is converted into sulphate 
of soda, as is usual, but in place of heating the same together with carbon 
and chalk, as heretofore practised, the sulphate of soda is mixed with, or 
acted on by, iron in a melted or liquid state, in a suitable vessel or furnace 
having flues or passages communicating with a ber for the f 
ture of sulphuric acid. The sulphur is, in the first place, taken by the 
iron, leaving the soda free, and, by continuing the heat for a certain time 
in the presence of atmospheric air, it is burnt into sulphurous acid gas, 
which, passing into a suitable chamber or p ges in the usual way, may 
be converted into sulphuric acid. The residue, consisting of oxide of iron 
and soda, may be treated with water, when the soda will be dissolved out. 
— Not proceeded with. 
2465. M. Situ, Dublin, “ Washing, cleansing, salting, and packing of 
butter.”— Dated 8th October, 1e6s. 
In performing this invention the butter, when taken from the churn, is 











placed in a box with a movable bottom perforated, either round or oblong, 

or in any form the inventor may think fit to have the perforations. The 

box is supported by four legs or otherwise, and is immersed in water to 

about an inch or so above the movable perforated bottom. There is a lid 

placed over the butter, and by means of a screw, or any other pressure, 

the butter is forced through the perforated bottom through the water 
which washes the butter. The passing of the butter through the perforated 
bottom also cleanses it from any hairs that may happen to be in it, To 
salt the butter after the washing, he removes the butter from the water, and 

rinkles it with salt, then removes the box from the water, still having 
the perforated bottom in it; he then places the butter on the bottom, 

laces the lid, applies the screw to any other pressure, jand forces ths 

Putter through the bottom two or three times, until the butter and salt 

are properly mixed. To pack or press the butter, he places another loose 

bottom (not perforated) over the perforated bottom, places the butter on 

it, then the lid, and applies the screw or any other pressure. — Not p 

with, 

2467. W. Lonpera, Bermondsey, London, “ Manufacture of gas from tar.’ 
—Dated 8th October, 1863. 

The difficulty in tbe manufacture of illuminating gas from tar in ordivary 
retorts consists in the tendency of the tar to swell up and boil over intu the 
conducting pipes, thereby ping the d posing infil of the heat, 
To avoid this difficulty the patentee mixes the tar with lime in sufficient 
quantity to form a plastic nearly solid mass, which he then cuts into lumps 
and cakes, and introduces them into these retorts at the usual temperavure 
of gas retorts. The lime, as it were, tixes the tar, and thus compels it to 
remain exposed to the heat sufficiently long to become decomposed. 

2477. G. Parry, Bibw Vale Iron Works, M th, “ Imp ts in 
refining crude pig iron, and in furnaces connected therewith,”"—Dated 9th 
October, 1363. 

The patentee claims, First, arranging reverberatory furnaces with high 
bridges for the purpose of causing the flame to strike perpendicularly, or 
nearly so, on to the molten metal, and thus, by i ing the intensity 
its action, effecting a great saving in the amount of fuel required, and 
consequently, in the cost of the refining process. Secondly, injecting 
superheated steam into the molten metal in combination with an induced 
current of air, as set forth. 

2502. C. Humraey, jun., Saltney, Flintshire, “ Purifying hydrocarbons.” — 
Dated 12th October, 1863. 

This invention consists in exposing hydrocarbons to the action of water 
(or water holding certain chemical substances in solution) at a high heat 
and pressure, the effect of which is that the chemical action of the 
water or solution is i ly i d; the impurities are, to a great 
extent, dissolved or destroyed, and the hydrocarbon is purified.—Jot pro- 
ceeded with. 

2509. J. Puacs, Hoddlesden, L hire, ‘‘ Application of certain schistous or 
shaly materials to the manufacture and finishing of paper.”—Dated 13th 
October, 1863. 

This invention relates to the application of certain schistous or shaly 
materials to the facture and finishing of paper, and the improvement 
consists in the application and use therein only of such schistous or shaly 
materials as are slaty or hard when fractured. The materials employed are 
alum shale, or alum schist (termed white shale), steatite, called soap stone); 
these are hard ; some are procured more cheaply, and all producing better 
results than the soft mi ls called doughing, and sometimes incorrectly 
called shale, being ofa grey or slaty colour, These materials are to be pre- 
pared by grinding or pulverising, and may be mixed with the paper pulp 
during manufacture, either in powder or paste; it may be applied to the 
surface after the paper is made, and they may be employed either in their 
natural colour, or bleached, or artificially coloured or tinted. 

2520. W. J. Rivgout, Bolton, Lancashire, “ Boiling rags and other paper- 
making materials.”—Dated lath October, 1863. 

This invention consists in boiling rags and ene ys materials, 
when usiug solutions of alkalies or alkaline earths, by means of steam 
whether superheated or ordinary steam, separate from the solutions em 
ployed, and this the patentee does either by a rotating or a fixed boiler, 
surrounded or enclosed in a steam jacket, similar to what has before been 
used for other heating and boiling processes. By this means the desired 
strength of solution will be insured during the boiling of rags and other 
paper making materials. 


Ciass 9.—ELECTRICITY.—None, 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
2433. J. W. Guinmerre, Manchester, “ Substitute for whiting pipe clay,” de, 
— Dated 5th October, 1863, 

This improved substitute consists of kaolin or China clay, combined with 
steatite or French chalk, and ordinary wheaten flour, or other farinaceous 
substance, the proportions being about two parts of Chinaclay, a part of French 
chalk, and half a part of four. This compound when mixed with water may 
be laid on surfaces as whiting or pipe clay, but a more durable and enamel like, 
and a whiter surface will be obtained by its use than has hitherto been 
obtained. 


2435. G. H. Exuis, Wellington-road, Bromley, “‘ Apparatus for aiding the 
combustion of fuel.” — Dated 5th October, 1863. 

For the purposes of this invention an apparatus is constructed consisting, by 
preference, of five short tubes, which are set in a handle. These tubes are left 
open at both ends, and in fixing them in a handle they are inclined to each 
other, so that they converge and come near together where they are fixed in the 
handle, but this inclining of the tubes is not essential, and the number of tubes 
in each apparatus may be varied. The handle should be of wood, or of some 
substance which is a bad conductor of heat. When used the outermost ends 
of the tube are forced or placed near the fuel, which is partially lighted, and 
so that the ends of the tubes will become heated, and as they become heated, 
air will rush through the tubes and urge the ignited parts of the fuel and 
increase the combustion, and at the same time extend it to the contiguous fuel 
not previously lighted.—Not proceedes with. 

2436. B. G. Groner, Hatton-garden, London, “ Tablets, show bills, and 
trade announcements, vsed for advertising and other purposes.""— Dated 
5th October, 1863. 

This invention consists in the application of letters and ornaments in relief 
upon tablets, show bills, and other trade announcements used for advertising or 
other purposes, such letters or ornaments being formed in moulds, or otherwise, 
and composed of plaster of Paris, or a compound of whiting, oil, and glue, in 
conformity with the patent granted to the present patentee the 7th December, 
1860 (No. 3004), or plaster of Paris combined with ground cork, saw dust, 
hemp, flax, tow, wire, or other material, the use of such materials being for 
the purpose of decreasing the weight or specific gravity of such letters or orna- 
ments. The patentee carries the invention into effect by attaching such letters 
or ornaments to wood, paper, metal, cloth, or other surface, either printed or 
plain, by means of cement, giue, metal fastenings, or other means, either alone 
or in conjunction, with improved tablets, the invention of which was secured 
to him by letters patent dated the 7th December, 1860 (No. 3004), and the 
30th of September, 1861 (No. 2434). He afterwards, by preference, frames 
and glazes the tablet or show billin the ordinary manner to protect it from 
dust or other injury. 

2438. J. Towson, Heigham, Norwich, “ Apparatus for cooling liquids."— 
Deted 5th October, 1863. 

This apparatus consists of cylinders of copper, or other suitable material, so 
constructed as to form a serics of channels or tubes, through which the liquor 
passes, and the cylinders are so arranged that one set fits into the other, 
thereby forming annular spaces round each tube or channel, but each being 
quite independent of the other they can be readily taken apart for cleaning. 


2439. R. Perrer, Sheffield, ** Machine for pressing or chrushing spent hops.” 
Dated 5th October, 1063. 
This invention cannot be described without reference to the drawings. 
2440. W. Leao, Liverpool, * Improvements applicable to sewing machines.” —~ 
ted 5th October, 1863. 
This invention has for its object certain improvements applicable to sew- 
ing machines, whereby two or more paraliel rows of stitching can be produ 
imul ly by one hine and at the same time. The improvements 
(which do not prevent the machine to which they may be adapted being used 
to form single rows of stitching when required) consist in mounting one or 
more additional shuttle boxes and so forth, for each additional needle, as may 
be required, on the needle carrier, and using an additional needle, but the 
whole of which shuttles are driven simultaneously by one action, as in ordi- 
nary shuttle sewing machines. The shuttle boxes, needle plates, and needles 
can be removed towards or from each other, by means of screws or their 
mechanical equivalents, for the —— of regulating the dist of the 
parallel rows of stitches from each other.—Not proceeded with. 


2442. E. Wuirenovss, Wolverhampton, ‘* Manufacture of wrought tron 
shackles.” —Dated 6th October, 1863. 

The object of this is to fact wrought iron shackles of 
all kinds, either vy means of the Oliver, or by the steam hammer, or by 
both, By w imp the patentee forms the eye solid, and 
punches the hole which is to receive the pin. By these improvements, also, 
he coustructs the whole of the pin in one piece. In constructing the shackle 
he first takes a piece of round iron of the required length and strength, and 
collars the ends thereof in manner following :—He provides a piece of half 
round, or other suitable description of tron, of the proper length and suitable 
thickness, and having beut it into a semicircular form, hep to heatone 
end of the first-naied round piece of iron, and when at the required heat, 
the piece of half round, or other iron which is to form the collar, is wrapped 
round the same and affixed thereto in the usual manner, and, as is well 
understood, the whole is then again heated to a welding heat, when the end 
is rounded, or made to assume a spherical form, by means of a top and bottom 
die fixed respectively in the head and anvil block of an Oliver or steam 
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hammer ; at the same heat this round end is flattened to form the eye, and 
a hole partially punched through the same by a steam hammer or by an 
Oliver, as may be most suitable, which hole is finished by means of a hand 
punch, or driit, or both, as may be most convenient. The other eye of the 
shackle is formed by a repetition of the operation just described. Having 
completed the formation of both eyes of the shackle, as herein described, 
the whole is again heated, and the intermediate length between the eyes 
worked under the Oliver or steam hammer (whichever may be most suitable 
according to size) in dies properly constructed to reduce the same to a pro- 
portionate thickness, which being done, he bends the same to the required 
shape by means of a machine provided for the purpose. 

2445. W. Batonetour, Finsbury-pavement, Lond, “ Apparatus for moul’7- 
ing and modelling palates, teeth, and gums, for dental purposes.” —Dated 
6th October, 1863. : 

This invention consists, First, in an improved tray or holder, whereby 
gutta-percha, wax, or any other simple or compound plastic material suit- 
able to the purpose, may be inserted into the mouth of a patient in order to 
receive by pressure thereon the form or impression of the teeth and gums 
suitable for the dentist to manufacture false teeth. The tray is 80 con- 
structed as to be adjusted to different dimensions of the jaws or mouths. 
This object is accomplished by forming the tray and its handle in two divi- 
sions or halves, the handle opening or closing in a manner analogous to 
nippers or pliers which have springs to open them. The handles of the 
tray are not controlled by springs, but are opened or closed and set in position 
by the operator. The inner side or flange of the tray to which the handles 
are attached, works on a central hinge, but the outer sides or flanges of the 
tray mould are so formed that one flange shall overlap the other, and admit 
of the opening or closing of the tray and the maintenance of the curvili- 
near exterior form of the mould. That portion of the tray which has an 
extension of its curvilinear flange or side must also be formed 
with an extension of its base. which travels through a slot formed 
by a slip of metal rivetted and soldered from the opposite haudle 
to the centre or hinge of the tray. So alse, to control or guide 
the extended flange, a projection, or fixed or set screw, is fixed on its 
outer edge, running in a channel or curvilinear opening in the other flange. 
By these arrangements it will be obvious that the tray may be inserted into 
the mouth of the patient, and its width varied by the operator to suit the 
size of the mouth, after which the patient may impress the form of the 
teeth and gums upon the plastic material contained in the tray, whereby 
the dentist will procure an exact mould from which to prepare a set of 
artificial teeth, When the handles are closed a catch spring will fix them. 
The tray may be made of silver, zinc, or other suitable material. The tray, 
as now described, is suitable for taking moulds or impressions of the teeth 
and gums ; but in order to render it adaptable for including the moulds of 
the palate the inner flanges of the tray must be bent over so as to form a 
plate or roof, and that flange of, the tray which is extended beyond the 
central point must likewise have its reof or plate extended b-yond the 
central line or division of the opposite plate. In order to fix the tray in 
the required position, the inventor proposes to adjust in one side of the 
handle a quadrant or segment, having amale screw cut thereon; this screw 
passes through and beyond the opposite half of the handle, and a milled 
edged female thumb screw is placed on the quadrant, wh: reby the opening 
of the handles may be accurately regulated and controlled.—Not proceeded 
with, 

2448, KE. Jones, Garton, near Manchester, “ Apparatus to be used for 
pumping water out of mines and other places.”—Dated Tth October, 
1863. 


This invention consists in the application of two series of pipes for con- 
veying the water from the bottom to the top of the mine ; these two series 
of pipes are connected to the force pumps in such wise that the columns 
of water in each series of pipes are alternately assisting each other 
in raising the water from the bottom of the mine —Not proceeded with. 
2449. D. Barr, Birmingham, “ Regulating and working window blinds,”— 

Dated 7th October, 1863. 

The object of this ‘nvention is, First, to secure a more uniform degree of 
tension in the cords which are used in drawing window blinds. Secondly, 
to provide a readier and simpler plan of attaching the cords, and fixing the 
apparatus to the window frame, Thirdly, the application of an improved 
method of fixing the cord pulley ; and, Fourthly, to remove the obstrue- 
tions caused by the ordinary racks in the closing of shutters, For these 
purposes, two rings, or other shaped pieces of metal, are united by an india- 
rubber spring, flat or round, endless or straight. The lower ring or holder 
is secured, when necessary, by a nail, bead, button, or other article, which 
is fastened to the window frame with a pin or screw. The ring or holder 
at the other end of the spring will receive the cord by means of an open- 
ing made in it for that purpose; or the ring may be opened to receive the 
cord, and then closed ; or a common split ring may be used in lieu thereof. 
The apparatus may be used with or without a pulley for the cord, When 
the pulley is used it may be fixed so that it (the pulley) shall work in the 
joint on centres. The spring may be applied to the ordivary blind racks,— 
Not proceeded with. 

245). J. Cappick, Birmingham, “ Manufacture of runners, runner notches, 
and top notches for umbrellas and parasols."—Dated Tth October, 
1863, 

This invention consists in a method or methods of manufacturing 
runners, runner notches, and top notches for umbrellas and parasols 
from circular discs of sheet iron, or other metal or alloy.—Not proceeded 
with, 

2452. G. F. Granta, Upper Gordon-strect, Buston-square, London, ** High- 
pressure cocks.””— Dated 7th October, 1363, 

This invention consists in making a double-barrel high-pressure cock of 
gun metal, with stuffing box and cap to inner barrel, and, instead of the 
plugs being turned by the ordinary lever handle or key, the plugs are 
worked by two pinion wheels fixed on the top of the plugs, which two 
pinion wheels are turned by one lever or haudle.—Not proceeded with. 

2454. C. P. Burton, Leadeahall-strect, London,  Punps.”—A communica- 
tion.— Dated 7th October, 1863. 

This invention consists in constructing pumps with two buckets, set 
horizontally, and working in two cylinders, The inner end of these 
cylinders is open, while the opposite end ef each communicates with a ca-e 
surmounted with an air vessel, and into which case the liquid is forced by 
the buckets. The buckets are connected by an open frame, and are made 
to travel to and fro by a lever or red, descending from a bar made to rock 
by means of rods connecting the bar with the pump lever handle. The case 
carrying the buckets and rocking bar is placed im the liquid to be acted on, 
—Not proceeded with. 

2456. Ro Zox, Ne(son-square, Blackfriars-road, London, * Manufacture of 
academic caps.”"—Lated Tth Uctober, 1863. 

This invention consists in forming the boards or squares of layers of 
gossamer, or other flexible fabric, glued or cemented together, with corners 
of triangular-shaped vulcanised incia-rubber, let in and cemented between 
the two exterior layers of gossamer, the interior layers being cut away to 
receive the same, instead of the gossamer being attached to the edges of the 
wooden squares, The skull is formed of a mixture of tweed and horsehair, 
or other soft flexible fabric, and is blocked or stretched in the ordinary 
manner, The cap may be covered with black cloth, silk velvet, cash- 
mere, or other materials used for covering such caps, and may be lined 
with silk or alpaca, The skulls may be stitched entirely through, or only 
partly, so as to show or disguise the stitches. — Nol proceeded with. 

2460. G. Wrieurt, /pswich, ** Washing apparatus."—A communication.— 
Dated 7th October, 1863. 

This invention has for its object the employment of a portable wash-board, 
orapparatus to be inserted in a washing tub or vessel contaming water, 
the clothes or articles to be washed b ing placed on the said wash-board. 
This portable wash-board or apparatus consists of a frame, in which is fixed 
a wasbboard (either plain or fluted, jut by preterence concay», and fluted 
on the upper surface) on which the clothes or articles to be washed are 
placed, over which board is worked a roller (by preference fluced) ; or in- 
stead of a roller may be used a rubber or a brush, either fixed or revolving, 
mouuted in a movable frame, suspended from standards fixed to the side of 
the main frame of the apparatus. The side rods of the said movable frame 
are passed through a cross head, which works on centres at the top of the 
fixed standards, and springs are applied to the said side rods for the purpose 
of adapting the position of the roller, rubber, or brush, to the varying thick- 
nesses or bulk of the clothes or articles under operation. By these means 
the clothes or other articles when placed on the apparatus, and inserted in 
awash tub or other vessel containing water, are washed by working the 
movable frame carrying the roller, rubber, or brush, to and fro over the 
washboard. 





Sr, Ives.—The people of St. Ives have determined to make such 
improvements in their harbour as lie within their power; supple- 
menting the old pier (which was erected under the direction of 
Smeaton, the engineer of the Eddystone Lighthouse, between the 
years 1766 and 1777) by additional works. In respect of this old 
pier, which is about 600it. long, tolls were formerly levied; but 
when, in 1837, the pier trust got out of debt, and some £2,000 addi- 
tional had been accumulated, the tolls ceased, and the harbour 
became free. The natural consequence of this state of things 
would have been that the pier, funds for its repairs being wauted, 
would have fallen into decay, and the harbour have sunk into iusig- 
nifivance from a lack of facilities for commerce. In 1853, however, 
an Act was passed constituting the present harbour commissioners, 
and giving them powers t. construct a new pier, From certiin 
causes these powers were suffered to lapse; but in 1862 they were 
again conferred by an order of the Board of Trade, contirmed by 
Act of Parliament, and matters were once more put into a fair 
train. Still the monetary difficulty had to be met and overcome ; 








and this proved by no means an easy task. Notwithstanding that 
the site and method of construction of the new pier had received the 
pee we sanction of the Admiralty, the Duchy, and the Crown, 
and had been confirmed by Parliament; notwithstanding that it was 
shown that the revenue arising from the powers given to levy tolls 
and harbour dues would be amply sufficient to discharge the interest 
of the money authorised to be borrowed for the work, and to pay all 
the current expenses; the harbour commissioners failed in repeated 
attempts to procure a loan from the Public Works Loan Commis- 
sioners, and the inhabitants of St. Ives were thrown back upon their 
own resources. At this juncture it seems to have occurred to them 
that there was some truth in the proverb “ aide-toi, et le ciel Caidera.” 
By the abandonment of certain quay accommodation it was found 
that the pier might be completed for about £15,000, instead of 
£23,000, which would enable the commissioners to pay £5 per cent. 
on their debentures, and leave a surplus sufficient to provide for the 
repayment of the capital in thirty years, for a repair and mainten- 
ance fund, and to pay all the working expenses. A public meeting 
was then called, a subscription set on foot. the town canvassed, and 
the result is that last week the works were begun. A few remarks 
descriptive of the nature of this undertaking will not be out of place. 
The pier will be 615ft. long, 540ft. being below high water mark, It 
will commence at the root of the old pier, and run in a south-south- 
easterly direction into a depth at spring tides of 30ft. at high water, 
and 6ft. at low water. At its root the new pier will be curved; but 
the outer and greater portion will form an angle of 67 deg. with 
Smeaton’s erection. Thus between the twoa triangular space of water 
will be enclosed, which may very readily and at comparatively small 
expense be converted into a floating dock—certainly not one of the 
least advantages of the scheme. Within the present harbour vessels 
of considerably more than 1,000 tons burthen have discharged ; 
but when the new pi-r is completed not only will vessels of greater 
draught be able to enter, but they will be water-borne at a much 
lower state of the tide. Ships seeking refuge will also be able to 
obtain shelter when they could not enter within the limits of the old 
harbour, The pier works will consist mainly of two parts—a sea- 
wall next the shore, formed wholly of stone; and a breakwater, 
similarly constructed to that at Falmouth, consisting of stone and 
timber. The sea-wall will be 191tt. long, and will be founded upon 
the rock—which will be cut down—so far as the rock exteuds. 
Thence its foundation will be laid in the clay, all loose and soft 
materials being removed. ‘The breakwater—the surface of which 
will be laid with timber pitching, and form a landing quay—will 
consist of thirty-seven timber frames filled with dry rubble, which 
will likewise rest upon the clay or the rock. The round end of the 
pier presents somewhat novel features of construction. It will be 
G0ft. in diameter at the base, and the platform will be on the same 
level as the pitching of the breakwater. The foundation will be 
made of brickwork, with concrete hearting; and the upper portion 
will be of basket timber work, filled with stone. The brickwork 
will form a cylinder 60ft. across, and 1L0ft. 6in. high, The bottom 
will be 3ft. thick, and the side walls 2ft. 3in. There will be eight 
radiating walls of 6ft. high within the cylinder, which will be built 
on shore, and then floated out to its destination and sunk. The 
following are the estimated quantities :—Sea-wall: excavation for 
foundation, 70 cuhic feet; excavation for foundations of. rock which 
may be used for hearting, 200 cubic feet; foundation courses, 
2,530f%. ; ashlar face work, 8,030ft. parapet, 3,471t.; coping, 890ft. ; 
rubble backing in mortar, 1,250 cubic yards; ditto dry, 500 yards. 
Breakwater : creosoted timber (12 |b. of creosote to the foot), 43,500 
cubic feet; wrought iron screw bolts, nuts, and washers, 24,000 Ib. ; 
ditto spikes, 7,200 lb.; ditto tie-bolts, nuts, and washers, 12 tons, 
Greeuheart treenails, 620; stone hearting, 14,000 cubic yards 

concrete rubble blocks, 170 yards. Round end foundation: brick- 
work, 500 yards; concrete, 440 yards. Sheet zinc, 4,7501b. The 
granite for the facing of the sea wali will be obtained from Hellis 
Veor Downs, from a single remarkable rock, which is without any 
head, and is over LOUft. in diameter every way. It is certainly one 
of the largest, if not, as it is considered, the largest rock in the 
county, and is the property of tue representatives of the late Duke 
of Bolton and Earl of Mornington, ‘The engineer of the works is 
Mr. Michael Scott, of Parliament-street; and the contractor, Mr. 
Itobertson, of London. The contract has becn taken at £15.500, 
and is to be completed by the end of September, 1865, A yard has 
been enclosed for the erection of the creosoting apparatus, and the 
excavation for the sea-wall has been commenced, Ina few weeks 
the foundation stone will be formally laid. — Western Morning News, 

Orpnance Survey.—A Parliamentary return states that the cost 
of the Ordnance Survey department, including military pay and 
every contingency (except that the regimental pay of officers before 
1856, and the cost of stationary and stores, cannot be ascertained), 
has been up to March, 1864, £1,303,764 for England, £1,183,503 for 
Ireland, and £604,267 for Scotland, making a total of £2,991,624, 
But against this is to be set the sale of maps, which in the list six 
years has produced £32,850, besides that maps of the value of 
£17,319 have been issued to public departments; also nearly £9,000, 
cost of Landed Estates Court Surveys in Ireland, will be repaid into 
the Exchequer 

THe Warnior.—The Warrior, undocked in November, 1863, has 
been placed in the Queen’s Dock at Keyham, which has just been 
lenghthened. She received another coating of Hay'’s composition ; 
her screw was lifted, and some eight or ten Armstrong guns, the 
copper lining of the chambers of which was defective, were ex- 
changed for others differently lined. During the last cruise she was 
trimmed 3ft. by the stern. The eulargement of her rudder has 
proved satisfactory, Although of the same size, 6.109 tous, and 
having eugines of the same power, 1,250 horses, both by Penn and 
Sons, she has always beaten her sister ship, the Black Prince (which 
is 8ft. longer), whether under steam or canvass. Her commission 
will terminate in August next, but her hull aud eugines appear to 
be sufliciently sound to undertake another commission, The Warrior 
has not “ broken ” in dock a quarter of an inch. Her engines have 
been supplied with some spare propeller brasses ; the dignrum vite for 
the banj» propeller frame continues in good order. Experienced 
engineers cousider that both the Black Prince and the Warrior 
would work better with a fixed four-bladed screw like that of the 
Achilles, by the adoption of which also the weight of the screw 
sheers, four tons, and the banjo frame, seven tons, right aft, would 
be avoided. 

Tue Braprorp Reservorrs.—-On Friday afternoon the Water- 
works Committee of the Bradford Corporation had placed before 
them the report of Mr. Rawlinson, C.E, to Sir George Grey, giving 
the results of his recevt inspection of the various reservoirs belong- 
ing to the Corporation, The report concludes thus:—* That the 
Bradford reservoirs, conduits, aqueducts, and other works have 
been well devised, and, with the exceptions of leahages at Doe-park 
reservoir and at Barden, appear to be well executed. That the rule 
as to the by wash space adopted by the engineer in proportivn to the 
area of the several grounds is ample That outlet culverts and 
valve wells designed by Mr. Leather,ou the Bradford reservoirs, are 
very much to be preferred to cast iron pipes laid through or under 
the deepest part of the embankment. That reservoir embankments 
are liable to subside for severa! years after they have been made. 
That such subsidence should be immediately attended to, so as to 
preserve the embankment at the full height above the overflow, as 
designed by the engineer. That all reservoirs where water is im- 
pounded by the embankment, as at Doe Park and other large 
reservoirs, there should be a night and a day watchman or attendaut. 
Below Doe Park are working colliery shafts within reach of a 
flood such as occurred at Sheffield. There is much valuable pro- 
perty on the stream below. This reservoir at the time of inspection 
was in a dangerous state, and the utmost care should be taken to 
make the work of its embankment secure, so as to avoid risk in 
future This latter remark applies also to Barden reservoir 
embankment. This report must not be understood to involve the 
Government and himself (Mr. Rawlinson) in any responsibility. 
Reservoir eiabankments and works in connection with them cannot 
positively be pronounced upon by a mere examination of plans, 
specifications, reports, and surface inspections.” 





Rattways tn [taLy.—( From our Correspondent.)—The lines of the 
new South Italian Railway Company are fourteen in number, their 
combined length being 853$ miles. Of these lines the first nine are 
in progress, viz., the Ancona and San Benedetto, let to Messrs, 
Vander, Elst, and Co.; the San Benedetto and Osento, let to Messrs, 
Gonzales and Co. ; the Osento and Foggia. let to Signor Genazzini; 
the Foggia and Bartella, let to Messrs. Vanotti and Finardi; the 
Bartella and Monopoli, let to Messrs. Vanotti and Finardi ; the Mono- 
poli aud Brindisi, let to Messrs. Brassey and Co. ; the Brindisi and 
Otranto, let to Messrs. Brassey and Co. ; the Barri and Taranto, let 
to Messrs. Brassey and Co.; and the Conza and Salerno, let to 
Signor Angelo Frascard. 

Tue Prince Consort.—The iron-cased ship Prince Consort, 35, 
Captain George O. Willes, C.B., which was undocked in October, 
1863, has been placed in No. 1 dock at Keyham. Her condition 
excited considerable interest, from the fact that after her memorable 
trip to Dublin last year it was discovered that galvanic action had 
already set in on the iron plates. To prevent the continuance of 
this evil, the upper layer of her Muntz’s metal was stripped off, and 
immediately below the iron plates a cutting, 4in, deep, was made 
in the plank all round the ship, and a band of zine, 1}in. thick and 
4iv. wide, was inserted. The ivtermediate thickness, 24in, wag 
filled in with plank after the heads of her copper bolts bad been 
struck off. This band would have been 6in. wide, but for the risk 
of disturbing a much :arger number of copper bolts. ‘he Lords of 
the Admiralty consider the results of the experiment sufficiently 
satisfactory to justify them in their determination to place a zine 
band 12in. wide round the iron-cased cupola ship Royal Sovereign, 5, 
at Portsmouth. It is considered at Devonport that by cutting outso 
much of a ship’s origiual planking immediately under the lowest 
dier of iron plates that tier is left almost entirely dependent on the 
support of its belts, as the original wooden foundation is to a great 
extent removed. 

TeLecraru TO Amertca.—The necessary arrangements for another 
attempt to lay a submarine telegraph between Lreland and North 
America have been made, and the Atlantic Telegraph Company are 
more sanguine than ever that the experiment to be undertaken in the 
springof 1865 will beacomplete success, By the time that the Atlantic 
‘Telegraph Company is ready for its grand enterprise, a second and 
entirely different line of telegraphic communication between Europe 
and America will approach, if not reach, its completion. This is the 
line running across Siberia, thence connecting with Russian America, 
thence passing through British Columbia, and ultimately reaching 
our Pacific States. The most difticult portion of this telegraph—that 
through Siberia — is now, according to a recent despatch, completed 
as far as Irkutsk, the capital of Eastern Siberia. Mr. Collins, a 
citizen of the United States, to whom the Russian Government has 
given, for a period of thirty~six years, the exclusive right of work- 
ing this telegraph through the Russian dominions, has now obtained 
from the British Government the right of way through British 
Columbia. The Western Union Telegraph Company, of the United 
States, are prepared to assume the construction of the line, and capi- 
talists are ready to supply the money for carrying out the undertak- 
ing. It is intended to continue the telegraph northward along the 
western coast of British America to Behring’s Straits, which will be 
crossed by a submarine cable forty miles long, thence along the 
coast of Arctic Russia to the mouth of the Amoor River, at which 
point the Russian Government have agreed to meet the line and 
connect it with their own. The new live will be not far from 4,200 
miles in extent, and, when completed, it will unite Europe, Asia, 
and America, principally by laud. —New York Tribune. 

Tue Wetsu Coat And Iron TRave.—The Newport correspondent 
of the Coliery Guardian states that the completion of a monster 
pumping engine was the occasion of great rejoiciugs at Abercarn, 
last week, and the colliery, which is the property of Messrs. Darby 
and Robinson, two of the partaers in Ebbw Vale Company, is ex- 
pected shortly to turn out a large daily out-put of coal. ‘The cele- 
brated black vein seam is worked, for which there is such an ex- 
cellent demand for marine purposes. The spirited proprictors have, 
it appears, spent an unusually large capital in developing the 
undertaking, and there is no doubt entertained that they will 
ultimately realise handsome returns on the outlay. In the coal 
trade the usual activity is evinced, and there is a brisk inquiry for both 
house and steam, As an instance of the activity in the steam coal 
trade it may be mentioned that the exports foreign for the month of 
April, were nearly double what they were in April, 1863. The 
demand is principally from the continent, and merchants, as a rule, 
find no diificulty in obtaining their own prices, especially where 
the coal is of first-vlass quality, and the delivery is guaranteed. 
House coal proprietors are well off for orders, aud the collieries are 
on full time. The colliers are working more regularly than has been 
the case forsome time, and there is every probability that the threatened 
general turn-out will not take place. ‘The joint-stock principle is 
about to be applied to an extensive firm in the iron aud coal trade, 
and the prospectus will be out in a few days. The capital, it is 
expected, will reach the enormous figure of three or four millions, 
as a great deal of the property which will be acquired is freehold. 
There is uo material change to record in the tin plate trade except 
that the announcement of the proposed 50 per cept, duty on imports 
to the Federal States has brought things to a dead lock at Liverpool 
and Manchester, the buyers at these places declining to do any 
business until fuller information has arrived. At Swansea a good 
stroke of business has beeu done, and although not many iresh 
orders of any extent have been received, there are enough yet un- 
executed to occupy the works for several weeks. Within the past 
week or ten days a better demand has sprung up for every descrip- 
tion of iron for the continental markets, but the inquiry for goods 
for other foreign ports has somewhat slackened. Prices are still 
firmly maintained, aud so far as we cap ascertain there is not the 
slightest probability of any lower terms being accepted. With 
regard to the coal trade, there is still a great difficulty ex- 
perienced in getting an adequate supply ; and notwithstand- 
ing an enormous mineral traffic is beimg done on the Vale 
of Neath Railway (as evidenced by the fact that last week 
the receipts were no less than £1,000 in excess of those of the 
corresponding week of last year), still vessels have to wait unusually 
long stems before getting loaded, The generel activity of the 
shipping trade at the port of Swansea is in some degree consequent 
upon the serious impediment to the trade of Cardiif caused by the 
extensive repairs necessary tothe dock gates, Several fine vessels 
have loaded in Swansea which-were bound to Cardiff, but were 
unable to obtain their cargoes from the cause referred to, At 
Cardiff the ironmasters seem to thiuk, from the measures they are 
taking in extending the work and increasing the make, that there 1s 
a good future in store for the iron trade. The Aberdare lron Com~- 
pany are adding several new departments to their already extensive 
works at Liwydcved, and an enormous quantity of iron is being 
turned out from these furnaces. The Riymaney Company are also 
making arrangements to increase the make, and the armour plate 
mill will, it appears, be one of the largest aud most extensive in the 
world. The demand for iron is about the same as mentioned in 
previous reports, aud although the pressure in the money market 
has exercised a depressing influence on tie trade, yet the 
first-class makers have their books, in the majority of instances, 
full of orders, and even the second-class makers do uot com~- 
plain that they are in actual need of orders. The proposed 
substitution of fifty per cent. import duty on imported goods and 
articles to the Northern States instead of the present per centage, 
which averages from 10 to 20 per cent., has given a decided check to 
the American trade, and until additional mails arrive with more 
complete information, hard!y a specification will be given out on 
American accounts except to complete old contracts. The mquiry 
for steam coal is still brisk, and high prices are obtained. The West 
Bute dock now presents an appearance never witnessed before, there 
not being a single ship floating on its waters. As to the time that 
the repairs will take place no reliable information can be obtained, and 
even the engineers themselves seem to be in doubt about tue matter. 
The East dock is kept working day and night, and this has relieved 
the pressure in the coal trade to a considerable extent. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Finisuep Iron Trave: Small Demand for Sheets and Rods: Good 
Inquiry for Plates and Bars: Prices Receding—Y1a Inox: Con- 
tinued Depre sion: Twenty six Furnaces Blown Out: Great Re- 
duction of 3 —Ilronworkers’ Conrerence: Machine Puddling: 
Help to Lee Propored Union of Gateshead and Brierley Hili— 
Coat Trave: ull: The Strike in the Bradley District; Protection 
to Shafts: Dudley and Midland Geological Society: The Specific 
Gravity of the South Staffordshire l—GeNeRAaL RDW. 
Trapbes: Pretty Good: Loca : Specified—Increase OF BANKING 
in Brewincuan—Miptanp Wacon Company; Decrease in the 
Hours of Labour. 

Sueets and rods are in very small demand at the different finished- 

iron works in South Staffordshire and East Worcestershire, and in 

consequence prices are being accepted by some makers of which 
others loudly complain. As compared with the list rates, these 

rices are said, in some exceptional instances, to be a reduction of 
20s.a ton. For plates aud bars the demand keeps good; and most 
makers can keep all their mills at works five days a week. There 
are, however, instances in which this cannot be accomplished, but 
they are not numerous. First-class houses keep very close to list 
rates in most of their transactions. The Americam trade con- 
tinues to afford a considerable amount of employment; and not- 
withstanding that bars that are worth £10 a ton in Liverpool cost 
£40 in New York, yetorders that were received before the 5U percent. 
additional duty was put on have only in the rarest instances been 
countermanded, even until the lower duty of 33 per cent. (to come 
on the top of the present Morrill tariff) comes into operation. This 
is keeping up the confidence of the trade in reference to the future of 
that market. 

The prolonged inactivity of the pig iron trade is unparalleled. 
Even as for two or three months past itis impossible to book a trans- 
action eitherin pigs made in this district or elsewhere; and the con- 
sumers still seem to have stocks as large as it is politic to hold while 
the trade is in its present condition. With the assistance of a gen- 
tleman of much experience in the trade, we have just gone through 
the list of blast furnaces in South Staffordshire and East Worccster- 
shire, and we find that siuce the demand tor pig iron began sensibly 
to fall off, there has been a redcction from week to week in the 
quantity made, urtil now the weekly make is less by 2,600 tons in 
this district than it was two months ago. Twenty-six furnaces 
have been blown out in that time, and we have estimated the aggre- 
gate make of each per week at the very small average quantity of 
100 tons. Thus 15,000 tons less per week of material is required ; 
and estimating 140 hands to fiad employment in connection with 
every furnace (which is below the estimate of a blast proprietor who 
has gone into the calculation), there are now 3,640 persons unem- 
ployed who, two months ago, were in full work. Only to the 
extent to which these twenty-six furnaces have used stone and coal 
obtainei from a distance has diminution in employment fallen upon 
other districts than South Staffordshire aud East Worcestershire. 
Masters, therefore, expect that in a short time wages will fall very 
generally. It is asserted that now that colliers’ wages are 3s. 3d. a 
day they get only 10s, a ton more for their iron than they did when 
wages were 2s. 6d. a day. 

At the conference of the ironworks’ operatives at Brierley Hill 
yesterday (Thursday) week, the question of machine puddling was 
fully discussed. Opinions seemed pretty generally divided as to 
the machine being likely to prove advantageous or otherwise to the 
workmen. The delegate from Derby spoke in high terms of 
Griffiths’ machine, and thought it would prove a great boon to the 
puddlers, provided that the heats were confined to 5 cwt. as a 
maximum Delegates from Shropshire, where Mr. Bennett's ma- 
chine is in use, and one also from Bilston, where also, as in Derby, 
Griffiths’ machine is being used, did not concur in this view. They 
complained of the excessive amount of work which resulted from the 
iron being only partially stirred from the remote parts of the fur- 
nace; and they protested against a larger quantity than, at the 
utmost, 4 cwt. being puddled at one time. A proposition to the 
effect that 4} ewt. should be the maximum heat was being put, as 
an amendment to a motion that 4} ewi. only should be worked at 
ouce, When, upon a suggestion from the chairman of the executive, 
it was resolved that, “Inasmuch as only four machiues were 
understood to be in use, the subject had not yet assumed aa 
importance suflicient to call for any special motion from the 
conference. The question of supporting the men who were locked 
out in Leeds was next discussed. ‘The conduct of the secretary, 
Marshall, was strongly condemned, but it was determined to support 
the men who were now out until the declaration shall be taken 
down. Six hundred pounds, it was said, had been already sent to 
Leeds in a fortnight, and it was resolved that every full member 
of the union connected with the Brierley Hill executive should con- 
tribute to the men at the works is England 2s. per week each, and the 
men at the works in South Wales Is. per week each. ‘This, it was 
said, would provide £500 a week. The South Wales men were called 
upon foronly 1s. per week, because their wages were, in some instances, 
only half those of the men in England. ‘T'o remedy this defect, and 
to bring up the wages of the men in Wales to a level with this country, 
would, it was announced, be the great effort of the executive, so 
soon as the Yorkshire difficulty had been got over.—On the follow- 
ing day the deliberations had reference chiefly to the propositions 
of the two executives (Brierley Hill aud Gateshead) becoming one. 
Mr. Kane, the president of the Gateshead executive, was there. and 
advocated the adoption of such amotion. It was ultimately resolved 
that there should be one set of rules for the works in all the kingdom, 
but that the affairs of the works in the north and the south should be 
conducted as far as possible by the two executives in those parts of 
the kingdom respectively ; and that each executive should help the 
other to the extent that their committees should determine. 

At the coal pits in this district operations have now partially 
re-commenced after the holidays. If hot weather should prevail 
there will be but a poor demand for coal, as during the summer it is 
Impossible for the men at the forges and mills to do much 
work. Very few of the ironstone pits where there are 
stocks are doing more than half work, the ironmasters refusing 
to keep them in operation at the present high rate of wages 
and the dullness of the trade in that mineral. The 
sion on Change in Birmingham yesterdsy was to the 
the 3,000 hands who are now upon strike in this district, against 
a notice of the masters for a reduction of 3d. per day in their wa.es, 
would soon resume work, because they had not received from the 
Minors’ Union as much as they had hoped for. It was stated that 
all full members received 4s. a week, and that members who had not 
paid up had received only 2s. or 2s. Gd. At a few pits work had, it 
Was added, been commenced at the reduction, whil- in one or two 
1ustauces masters were allowing the men to work with the promise 
that they should receive whatever was ultimately agreed upon 
throughout the district. 

A new contrivance for the secure fencing of working pit shafis 
bas just been tried and found to answer successfully. It is the in- 
vention of Mr. W. Blakemore, the colliery mauager to the Ozier 
Bed Iron Company, Wolverhampton, and it has just been applied to 
oue of their pits. The following is a description of the apparatus :— 
Ateach corner of the wagon is fixed a rod or pillar of Lin. iron, 
about 3ft. in height. ‘To each of these upright iron pillars are 
attached two horizontal rods of Ijin. iron, which run through 

slot ” holes in two wooden posts, driven into the ground on the 
other side of the pit’s mouth. The upper rods run over pulleys ict 
into the upper holes of the wooden posts, while to the lower rods, 
upon the ends on the other side of the posts, are attached two small 
rollers, about Gin. in diameter, running on rails 9ft. lonz, formed of 

Ijin. angle iron. These rods are united at the back of the wooden 

pillars by two other horizontal iron bars ; while a movable fence, 

easily hung on to the vertical iron posts, completes the square fence, 
by which the mouth of the pit is surrounded whenever tle wagon 
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| is withdrawn from over it. Through this fence no skip, horse, or 
man can fall down the pit. The fence, it will be seen, travels 
with the wagon. It is understood that Mr. Blakemore will not pa- 
tent his invention. bs ze 

Relative to the paper of Mr. Rupert Kettle, “ On the Yield of the 
Ten Yard Coal Steam,” which was read at the Conference of Mine 
Agents, held some weeks ago, a committee of experienced gentle- 
men, consisting of chemists and mine agents, has beeu appointed 
to investigate the subject of the specific gravity of every measure 
of coal in the South Staffordshire coal fields, and this will be effected 
prior to the discussion on Mr. Kettle’s paper. The discussion, it is 
proposed, shall take place in about a month. 

A meeting of the Dudley and Midland Geological Society and 
Field Club was held on Tuesday last at Dudley. The financial 
statement of the society showed that, during the past year, the sub- 
scriptions renewed amounted to £98 3s.,and that tbe expenditure had 
been £98 11s. 8d., leaving a balance due to the secretaries of 8s. 8d. 
It was, however, stated that there was asum of £35 due from mem- 
bers for arrears of subscriptions. The Right Honourable the Earl of 
Dudley was unanimously elected president of the society for the 
ensuing year, 

With jeference to the general trades of this district, we have to 
report that the metal rollers in Birmingham are rather dull, and the 
accounts from the button makers, and those engaged in the fancy 
trades, are to the same effect. The wire- drawers, electro-platers, 
brassfounders, and metallic bedstead makers are doing a good amount 
of busiuess, the latter principally in connection with the foreign 
trade, The demand for material being moderate would seem to in- 
dicate that trade is dull, but this proceeds more, however, from a 
waut of confideuce in the future of prices thau from any other 
cause, Consu . ers buying no more than is necessary for their imme- 
diate requirements. “In Wolverhampton manufacturers are, most of 
them, well engaged; there is a fair demand for builders’ ironmon- 
gery ; the tin-plate workers are doing a good average trade, as are 
also the japanners. At Wednesbury the large works are making 
full time, and there are a good number of orders beforehand. At 
Darlaston some of the artizans are ouly in partial work. Relative 





late. There is a little flatness in the hollow-ware trade, «ud at 
Walsall the saddlers’ ironmongers are less actively engaged, but the 
chain-makers, edge-tool manufacturers, aud machinists are tolerably 
well employed. With unimportant exceptions, the artizans are 
pretty well employed. 

As a proof of the increasing business of the Birmingham Banking 
Company they have just issued a circular convening a meeting in 
June next, for the purpose of considering the desirability of increas- 
ing their capital by issuing 5,000 new shares rateably among the 
present proprietors, at a premium to be decided upon ; and also to 
give the directors power to issue 5,000 shares at such premium, and 
to such persous as they may deem most desirable for the interest of 
the company. Notwithstandiug the extended banking accommoda- 
tion in Birmingham and district, in the course of the last two years, 
the transactions of this bank are very rapidly increasing, but never 
so greatly as during the last six or nine months. Judging by the 
remarks made at the annual meeting in February the debt at the 
Dudley branch must be nearly wiped out, so that an early return to 
the old dividend may be anticipated. The new shares will be most 
likely issued at such a price as will create a very large contingent 
fund. 

We stated a short timo ago that the workmen employed at the 
works of the Midland Wagon Company, and the Metropolitan Car- 
riage and Wagon Company, had memorialised the directors for a 
reduction of the hours of labour, the proposal being that they should 
leave off work at twelve o’clock on Saturdays instead of two, as 
heretofore. We are glad to be able to state that the matter has been 
very amicably settled at the Midland Works, where the directors 
have agreed that work shall cease at one o'clock. This proposal, we 
believe, was at once accepted by the men, who expressed themselves 
very grateful for the considerate way in which the matter was dis- 
cussed and settled. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
From our own Correspondent.) 

Iron Suipsuinpine At Hutt—Manion Wacon Company (Limirep)— 
Liverpoon: New Steamers: A New Principle in Shipbuilding 
(Jordan's Patent): the Pneumatic Despatch in Liverpool: Building 
Progress in Liv rpool: Vers ‘y Docts and Harbour Board: Work- 
mens’ Hall at Birkennead: Experiments with the Mackay Gun—Tuk 
Nortu-Eastern District: Memoir of Mr. R. Stephenson; Ap- 
proaching Opening of the Newcastle Branch of the Blyth and Tyne 
Railway; Limited Liability Compani:s on Tyne side; Great Blasting 
Operation; The Tyne Piers ( Important Arbitration)—Dock Exren- 
sion AT Hutp—Continvuep IMprovement in Tue Srate or Lanca- 
SHIRE—Miptanv Ratway Company; Great Extension of Capital 
—TnHe Coat anp Inon Traves : Derbyshire: South Yorkshire: 
Sale of Collievies—Scottann: Glasgow and North British Railway : 
Telegraphy at Glasgow (Progress of the Universal Shilling Rate): 
Glasgow Unversity Observatory. Clyde Shiphuilding—Tune lrox 
Traps AGain: Custleton Iron Company, Limited, Se. 














SuirBvui.pine at Hull seems to be increasing in importance, Thus 
Messrs. C. and W. Earle launched, from their yard on the east side 
of the Victoria Dock, a new steamer named the Clio. The Clio 
will be one of the largest steamers sailing from Hull. She has been 
built for Messrs. Wilson and Sons, and will be fitted for the Baltic 
and Mediterranean trades ‘The foll-wing are the dimensions :— 
Length, 254ft.; beam, 30ft.; depth, 22't. She has a double bottom 
for water ballast, three pole masts, and a single screw propeller. 
The burthen, by builders’ measurement, is estimated at 1,100 tons. 
A large iron sailing ship, the Bucentaur, has been nearly completed 
in the same yard. Her burthen is about 1,800 tons, by builders’ 
measurement, and she is fitted up, according to Admiraity regula- 
tions, to carry from 600 to 700 soldiers. Being designed for the 
China and Kzst Indian trade, eapecial care has been paid to ventila- 











tion, which has been secured in every possible way. The 
masts, being tubular, are made to aid currents of fresh air. 
The main saloon athwart ships is prepared to accommodate 


forty passengers. A noticeable point is the supply of baths— 
not only a luxury, but a necessity on East Indian waters. To 
| secure a constant supply of fresh water, the ship is provided with a 
| condenser which is capable of yielding 150 gallons of fresh water per 
day from the sea. The cooking apparatus, a patent one, is capable 
of cooking for 400 persons. The Bucentaur is said to be the first 
vessel built in Hull which has adopted Cunningham’s patent self- 
reeling top gallant sails. The masts, lower and top-satl yards are 
of Bessemer steel, and the rigzing of Newail’s charcoal wire. 
The LBucentaur has been built by Messrs, Earle, for Messrs. Saunders 
and Co., of Liverpool, and is to be entrusted to the command of Capt. 
J. B. Babot. The builders of the Bucentaur have now in hand two 
other vessels of between 3,000 and 4,00) tous each, 

he formation of railways in the Rye Valley, intended 


In view of the 
to serve the ironstone district of North York=hire, anew company is 
announced, as the * Malton Wagon Company (Limited),” with a 
oapital of £50,000. Malton, it is thought, will become the centre of 
; Operations in the future development of the mineral trailic as yet un- 
worked; hence the origination of the company. 

With regard to Liverpool matters, it appears that two steamers 
have this week been launched for the Mersev River Steamboat 
Company from the building yard of Mr. W. C. Miller, Toxteth dock, 
These steamers are the iirst of the company’s vessels, and will open 
up a new communication between St. George’s Landing-stage and 
New Ferry, Cheshire, calling at the company’s new landing-stage, at 
the south end of Liverpool. The Liverpool Albion gives some 
| interesting details with reference to the new principle introduced 
eo shipbuilding by Mr. Heury Jordan, and protected by letters 








patent. A leading teature in the new plan consists in the adoption 
of Mr. Jordan’s method of laying the timbers of the vessel horizon- 
tally, instead of vertically, as was generally adopted prior to the 
Besides this, however, Mr. 








introduction of this new arrangement. 


to others of the leading branches, not much change has occurred of | 
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Jordan, keeping his attention fixed on the great change effected in 
shipbuilding by the extensive adoption of iron as the material for 
construction, without coming to the conclusion that the one material 
must necessarily supersede the other, has been successful in mould- 
ing his plan to a practical combination of the two. His new plan 
may be popularly described as consisting of a very strong frame, 
longitudinally timbered, and constructed entirely of wood as far up 
as the “bilge.” Besides the strong longitudinal ribs, which are laid 
under the ship’s floor, on massive transverse butts, which are re- 
tained in their places by an inner keel—or, as it is popularly termed, 
“a kelson”—eleven inches thick by sixteen inches deep, which runs 
clean att from stem to stern, they are all strongly bolied together. 
The inner keel, the whole of the longitudinal ribs, and all the butts, 
are of green heart, or of rock-helm. Above the bilge vertical ribs 
of T-iron are securely bolted to the butts. These iron-ribs support 
the deck-beams, which are also of iron. Along the gunwale, on 
both sides, there is a strong iron stringer plate, 20in. broad and ten- 
sixteeuths of an inch thick, firmly bolted to each of the deck- beams 
an to the stem and the stern posts of the ship; a tie-plate of five- 
eighths of an inch iron, Min. broad, runs along the deck from stem 
to stern on each side of the main hatch; and these, like the stringer 
plates, are firmly bolted to each of the deck-beams. These strong 
and well-secured ironplate bracings are repeated on the lower deck, 
so that the interior of the vessel presents a strong and admirably 
constructed framework of durable and tenacious materials. Not 
content with these extraordinary means for ensuring tenacity and 
elastic strength, Mr. Jordan has availed himself of still further 
mechanical contrivances to secure durability and rigidity to the 
whole of the hull. In the forward and after portions of the ship he 
has placed an external keel of similar appearance to those of ordinary 
ships; but in the middle, for nearly two-thirds of the whole length 
of the vessel, the keel is left off for the purpose of allowing the 
plankmg, which is laid on ina diagonally vertical form, to be con- 
tinued right round the whole body of the ship from gunwale to 
gunwale. ‘lhis planking, it should also be stated, is of two thick- 
nesses, each of three inches, laid on at an angle of 30 degrees to 
the horizontal framing ; the outer and inner thickness being laid 
in opposite or crossing directions, so that their immediate tendency 
is to strengthen the hull and aid each other, They are tirmly caulked 
both outside and inside with oakum. The preceding remarks on the 
construction and design of vessels built on this plan, will, to the 
judgment of professional men, be more fully borne out by the 
subjoined memorandum of a ship now building by Messrs. 
Holderness and Chilton on Mr. Jordan’s plan of longitudinal 
frames, part wood and part iron, diagonally planked with two thick- 
nesses Oo! 3-in. green heart and rock elm in the bottom, treenailed 
to the bilge with }-in, treenails and vellow metal bolts at the butts 
from bilge to gunwale, thoroughly fastened with yellow metal bolts 
driven trom the inside and clenched on rings, and yellow metal 
screw bolts. The inner keel is Llin. by 16in, of green heart and elm. 
The outer keel is similar to an ordinary ship forward and aft, the 
diagonal planking coming down and rabiting into it: but in 
the middle of the ship, for about two-thirds of her length, the keel is 
left entirely off, for the planking to run right round the bottom of 
the ship from gunwale to gunwale, one skin crossing the other at 
about an angle of 35 degrees. When planked and caulked the 
remainder of the outer keel is put on and bolted through and through 
keelson, floor, and inner keel, with 1 5°16-in. yellow metal bolts, 
before the false keel is put on. A false keel of din. is then put on 
and bolted to the outer keel right fore and aft. The floor (I4in. by 
llin., green heart) are placed on the inner keel 3ft. din. apart, and 
there is a chock between every floor under keelson all fore and aft. 
The stem and stern posts are aided and molded according to Lloyds’ 
rules (16in.). The dead wood 16in. same as ordinary wooden ships. 
The longitudinal frames sided and moulded to Llin. all fore and aft, 
space 8in. apart, eight on each side of the keel chocked and bolted 
to each other all fore and aft and through the deadwood both 
forward and aft. Main keelson 164in. square, of green heart, and 
bolted down through every floor 1 5:16in. yellow metal. The iron 
aprons are secured to the stem and stern posts with metal bolts. 
From bilge to ganwale the longitudinal iron frames are of Z iron 
formed by rivetting two angle irons 5 by 3 and 3} by 3, size }-in., 
placed 18in. apart, running fore and aft, and rivetted to the iron 
aprons on stem and stern post. There is also a vertical frame of 'T 
iron running about 5ft. down the floors and ending at the gunwale, 
to which the longitudinal frames are rivetted, placed 4ft. apart. 
Upper and lower deck beams are of iron, usual size, according to 
Lioyd’s. Upper deck, waterways, and bulwarks of iron all round the 
ship. ‘The waterways and bulwarks may be of timber if required. 
A sheer strake of 3 \in. iron plate runs fore and aft the ship, rivetted 
to the two upper longitudinal frames, and to which the bulwark 
plates are also rivetted. A tie plate of l4in. broad, §-in, runs fore 
and aft the ship, each side of the main hatch, and rivetted to the 
beams. A stringer plate 20 10-16in. runs ali round the ship, rivetted 
to the lower deck beams. Middle line stanchions of the usual size 
in the lower hold and in the between decks. Hatch combings all 
iron There will also be a series of hooks to connect the longitu- 
dinal frames forward and aft. The ship to which the above memo- 
rendum refers is now so far advanced in construction as to warrant 
the statement that she will be ready for launching at the next 
spring tides. She is a ship of large size, measuring 191ft. long 
between perpendiculars, is 35ft. Gin, in width of beam, and is 22ft. 
Gin, deep in the hold, with a builders’ measurement of 1,137 tons, 
her registered tonnage being about 1,10). She has been built for 
Messrs. Chapple, Dutton, and Co., of Liverpool and London, for 
wh mthe same builders are now constructing four on the same 
principle. These latter will be respectively of 1,006 tons, and 493 
tous builders’ measurement. 

As to the Liverpool topics, we may note that the principle of 
pneumatic despatch, so successful in London, is now being extended 
to the provinces, and Liverpool is the first town to which it is being 
introduced by the Electric Telegraph Company. The communica- 
tion is now being made between the head station in Castle-street, and 
the stations in Water-street and the Exchange-buildings, following 
the old route of the underground wires along tue west side of Castle- 
street. ‘I'wo lines of pipes are being laid down, ‘The annual report of 
Mr. Rushton, building surveyor, of Liverpool, has just been printed, 
It embraces a very full and well-arranged statement of the building 
operations which have been carried on in the town during the year 
1863, together with a retrospective glance at the progress of the town 
for the previous ten years. From this it appears that, during last 
year, 2,015 dwellings were erected in the town, a number greatly in 
excess of any year since the passing of the Sanitary Act in 1546, 
the next highest numver to that of last year since the passing of the 
Act referred to being 1,758, and the lowest 420. The chief increase 
has been in houses of a rental varying from £12 to £25 per annum, 
of which there were 1,713 last year, against 1,145 in the previous 
year. Of houses under £12 of annual rent there were 110 built, as 
against twenty-two in the year 1862. Of houses yielding a rental 
of between £25 and £35 per annum there was a falling off; the 
number being 117, against 208 in the preceding twelve months ; and 
of houses above £45 rental there were last year only 75 against 141 
in 1862. In the construction of warehouses there was also a large 
increase last year, the number erected being sixty-eight in 1863, 
against forty-six in 1862, which latter was above the average, and 
the number of extensive alterations made on existing buildings was 
206 against 124. The probable cost of building operations in the 
borough, exclusive of dock works and railways, during the past year, 
is estimated in the report at £628,499. At the last sitting of the 
Mersey Docks and Harbour Board it was agreed, on the recommen- 
dation of the works committee, to remove a bank or quay between 
Messrs. J. Evans’ shipbuilding yards, Brunswick Dock, at an esti- 
mated cost of £65; to erect a single-storey shed on ta. east quay of 
the West Waterloo Dock, at an estimated cost of £6,2, ; to arrange 
with the Lancashire and Yorkshire Railway Compa to deposit 
spoil on the site of the proposed station at the north «a, on pay- 
ment to the board of 5d. per cubic yard. A workmen’s hail has just 
been commenced for Birkenhead. The building will be in the 





italian style. Venetian type. ‘The ground floor will contain a coffee 











332 


THE ENGINEER. 


May 27, 1864. 











and reading rooms, 38}ft. long, by 21ft. wide; a smoking room, and 
for chess and other games, the same size; two large rooms for the 
ordinary weekly meetings of clubs and benefit societies, with ante- 
rooms; and a lecture-room, 35ft. by 25ft. This room is so arranged 
as to be used for larger gatherings of the various clubs and societies 
who may meet in this building. On the left of the vestibule is a 
large lavoratory, and the usual conveniences. In the basement are 
the cooking kitchen, 29ft. by 17ft.; scullery, 16ft. by 15ft.; larder, 
pantries, store closets, &c., with residence for the keeper. The 
upper floor is to be occupied as a concert room, which will be the 
entire length and breadth or the building, and 30ft. high, with large 
orchestra and convenient retiring rooms. It is estimated to accomo- 
date 1,000 persons. This room is approached by two wide and well- 
proportioned staircases, haying street entrances from Claughton- 
roa’, and also by a third stair from Kendal-street. The cost will be 
£3,280. Experimental trials have been prosecuted on Crosby sands 
during the last few days withthe Mackaygun. Theexperiments com- 
menced with a round at the Agincourt target —distance, 200 yards ; 
80 lb. of powder, and 153 Ib. steel shot. The bolt struck near the 
bull’s-eye, cut a clean hole through the iron plate, shattered the teak 
backing and inner plate, and, being turned by the iron knees, fell 
about 100 yards to the right rear of the target. Portions of the out- 
side plate, and some of the bolts, were driven to the rear, and the 
upper slab was displaced at least an inch. A circular mass of the 
outside plate was picked up about fifty yards to the rear. The bolt 
it-elf, when picked up, had its front considerably damaged, aad dis- 
played longitudinal slits the entire length. The impact with the 
plate had reduced the bolt about Ijin. The next shot, 118 lb., was 
fired with 2 1b. of powder only, at 2} degrees elevation. The first 
graze was 325 yards, the second 445 yards, and the third 505 yards, 
the flight of the bolt terminating at 1,095 yards, where it was picked 
up standing on its end. The third and last shot, 129 lb. weight. 
firel with 25lb. powder; elevation, 12 degrees. The first 
graze was, as far as could be judged, about 4,000 yards. 
The shot struck the sand at a distance of 3,700 yards, and buried 
itself, making a very large hole. On Friday afternoon Mr. James 
Mackay fired a steel shot, made upon a principle of his own, at the 
Agincourt target. The shot struck the upper plate above the bull's- 
eye, one side of the shot coming against one of the 2}-in. steel bolts. 
The shot cut its way through everything before it, the only injury it 
sustained being that a small piece of it was broken off as it struck the 
steel bolt. The first graze of the shot on the ground was at a distance 
of 410 yards beyond the target. The shot itself was picked up at a 
distance of 1,475 yards beyond the target, and 1,675 yards distant 
from the gun. The steel bolt was = up 661 yards beyond the 
target; a piece weighing about 201b. was picked up at 600 yards 
from the target; another piece, about 45 Ib. in weight, at 383 yards 
distant. The shot was not flattened out at the end which struck the 
target, like the other steel shots. 
from the North-Eastern district we learn that a long announced 
life of the late Mr. Robert Stephenson, by Messrs. J. C. Jeaffreson and 
W. Pole, will appear in a few days. It is reported that a Newcastle 
branch of the Blyth and Tyne Railway will be opened on June 1. 
Trains will accomplish the distance between Newcastle and Tyne- 
mouth in about half an hour. Another limited liability undertaking 
has been announced, viz., the Tyne Iron Ship-building Company. 
This latter company has purchased the works of Messrs. John 
Rogerson and Co., and of Messrs. Smith, both situated at St. Peter's. 
Messrs. Smith’s works have been comparatively unemployed for some 
time, but Messrs. Rogerson’s are in active operation, with a large 
number of good orders upon their works. The situation of the two 
works is excellent, and they are to be under the management of Mr. 
Rogerson and his partners. There are other two large Tyneside con- 
cerns, which are not unlikely to be converted into limited liability 
companies. A great blasting operation was carried out last week by 
the contractors under the River Commissioners, at the Trow Rocks, 
South Shields. About 2,4001b. of gunpowder were used ; and it is 
estimated that 20,000 tons of rock were dislodged. The effect of the 
blast was very extraordinary, great fissures being rent in the 
rock, and huge masses of stone, many tons in weight, being 
tumbled over in all directions. Yesterday week an inquiry 
was commenced at the railway hotel, Tyneniouth, with refer- 
ence to certain differences between Mr. Lawton, the contractor 
for the Tyne piers, and the River Tyne Commissioners. The 
contract for the piers was let to Mr. Lawton in May, 1856, and was 
completed in May last year. The sum for which Mr. Lawton 
undertook to perform the work was £166,C00. In addition to this 
amount he now claims for extras a further large sum. The com- 
missioners refused to comply with the demand, although they 
expressed a willingness to compromise the matter in a friendly way. 
This proposal Mr. Lawton refused to comply with, and with the view 
of settling the dispute the question was referred to arbitration. Mr. 
Bidder, arvitrator tor Mr. Lawton; Mr. Leslie, Edinburgh, forthe River 
Commissioners, and Sir John Rennie was umpire. The proceedings 
were conducted in private, but the substance of what took place has 
oozed out. Mr. Lawton was called and examined at great length. 
He claimed for excavating the moat, south and west of Tynemouth 
Castle, for rubble supplied from Long Benton quarry, and for a 
variety of other extra work done at the North Pier—upwards of 
£30,400, For extra work done at the South Pier he claimed neariy 
the same amount. On Friday an additional claim was put in by 
Mr. Lawton for extras, and which, on the several items, will 
amount to from £15,000 to £20,000, one claim alone being £11,000. 
The original contract made in May, 1856, was for £166,000, to 
which for extras and supplemental work, allowed by the commis- 
sioners, there was a further sum of £64,413 5s. 4d. added, making a 
total of £230,413 5s, 4d., but to this, which represents something 
like what the commissioners admit they were owing, Mr. Lawton 
now makes a further claim. The claims made by Mr. Lawton have 
been carefully gone over by M. Messent, the pier engineer, and the 
following is a summary of the account with Mr. Lawton, as taxed 
by Mr. Messent :— 
Total admitted claims ..  .. 


cee ce co ce £236,637 8 § 
Deduct counter claims of commissioners 


8,405 17 6 


day. On that day Mr. Lawton was cross-examined at great length 
by Mr. Lloyd, and afterwards re-examined by Mr. R. P. Philipson. 
No new facts were evolved during the day, and the proceedings 
closed at three o’clock. In consequence of Mr. Bidder having to 
return to London for some Parliamentary business, the inquiry has 
been adjourned till the first week in August 

On Saturday the deputy-chairman of the Hull Dock Company 
(Mr. W. Wright, of Sigglesthorne) Ss the ceremony of 
laying the foundation stone of the new West Dock. This dock is to 
be constructed al ng the west foreshore of the Humber, on a line 
parallel to that river, being in this respect unlike the other docks at 
Hull, as they run into the heart of the town. The first dock made 
at Hull was in 1774, and since that time dock extension has ap- 
peared both as the cause and effect of the prosperity of the port. 
At the present time the dock accommodation amvunts to eighty-five 
acres, and the new dock will raise the extent to 102 acres. The 
construction is entrusted to Mr. McCormack, M.P., and is expected to 
be effected by June, 1866, at a cost of £500,000. The consulting 
engineer of the company is Mr. Hawkshaw, under whose direction 
the works are carried on. No doubt is entertained that by the time 
the dock is completed it will be required by the extended trade of 
the port. 

The state of Lancashire continues to exhibit a cheering improve- 
ment. Thus there was a diminution in the week ending May 14 of 
13,916 in the number of persons receiving parochial relief, as com- 
pared with the week ending April 23. This welcome decrease, how- 
ever, extends over three weeks, but at the same time it is seen in 
every union of the cotton district. As compared with the cor- 
responding week of last year, the number of persons relieved by the 
unions is 78,375 fewer, at a weekly saving of about £5,346. Among 
the recipients of relief on the 14th inst. were 6,706 able-bodied men, 
and this number, large as it is, was yet 2,315 below that of the week 
ending the 23rd ult. The report of the Central Executive Relief Cum- 
mittee, presented at a meeting at Manchester on Monday, was only 
made up to the 7th of May, but it shows the same cheering indi- 
cations which mark Mr. Farnall’s statement. The recipients of relief 
were 55,000 fewer in April than in February, that is, of those relieved 
solely by charitable and voluntary agencies; there was also an 
increase in the hours of labour throughout the district, many factory 
operatives had obtained permanent work at other occupations, the 
fluctuations in the “trade” had not been so violent as they were 
expected to be, and many local relief committees had been enabled 
to suspend operations entirely. With all these cheering symptoms 
the committee think it advisable to throw in a warning that the dis- 
tress is not yet over, that the present apparent progress to pros- 
perity may be checked, and that for the winter the committee will 
require to husband all their fast decreasing resources. 

The Midland Railway Company has resolved on raising additional 
capital to the extent of £2,065,000. Of this very considerable total 
£1,700,000 will be absorbed by the new independent line which the 
company has obtained powers to construct between Bedford and 
London. ‘The additional capital is to be raised partly by ordinary 
and preference shares, and partly by debentures; the calls on the 
shares will not be fully paid up until 1869. 

The coal trade is pretty well maintained in Derbyshire, and the 
iron trade is in a very satisfactory state, more than ever being done 
in it. In the South Yorkshire district the coal trade continues 
tolerably brisk for Barnsley “ hards” and engine coal, more particu- 
larly for the Lancashire market, and, judging from the orders in 
hand, there is every prospect of there being a good market there for 
some time to come. The lock-out and strike coptinues, without the 
slightest indication of anything approaching to a termination; 
although the two collieries on strike have been opened to all men 
who wished to resume work at the old prices, it is said that none have 
gone in. The Hunwick and Newfield collieries, part of the West 
Hartlepool system, were offered for sale last week in the Long Room, 
Queen’s Head, Newcastle-upon-Tyne. They were first offered in one 
lot, and were put away , 4 Mr. Lancaster, at £30,000. This was 
followed by a bidding of Mr. Hoyle, solicitor, on dehalf of clients, 
of £40,000; and, after a spirited competition, Mr. Hoyle was 
declared the highest bidder, at £62,100, the reserve bidding being 
£80,000. The collieries were then offered separately, Newfield 
being offered first, and Mr. Lancaster was declared the highest 
bidder, at £20,000; and the reserve bidding being withdrawn, he 

quently b the purchaser at that sam. The Hunwick 
Colliery was then offered separately, and was put away by Mr. 
Stobart, at £30,000. After that the contest lay between Mr. Hoyle 
and Mr. Lancaster, the former being declared the highest bidder, at 
£45,100, the reserve being £60,000. 

We turn to Scotland. At a Wharncliffe meeting of the North 
British Railway Company on Friday, the chairman (Mr. R Hodgson, 
M.P.) made the following important announcement ;—“ The Glasgow 
and North British Bill is one of great importance to this company. 
It forms an extension of our system to Glasgow, independent of the 
main line already existing in the hands of the Edinburgh and 
Glasgow Railway; but since we were here before we have made an 
arrangement with the Monklands Railway Company whereby the 
Glasgow and North British scheme will be greatly diminished. About 
seventeen miles of the Monklands would be utilised by that scheme, 
and as much of the Glasgow and North British will be abandoned. 
We shall thus have the Monklands Company in alliance with the 
North British Railway, and the two together--the Glasgow and 
North British and the Monklands Company—will be the proprietors 
of that line, connecting the North British with the city of Glasgow. 
That bill, however, has yet to be considered in all its bearings by the 
committee of the House of Commons, and I have no doubt that the 
merits of that scheme will be properly developed.” ‘The United 
Kingdom Telegraph Company, which seeks to introduce a universal 
shilling rate, has boldly established itself in Glasgow. ‘Ihe directors 
of the Shilling Company, as it may be convenient to term it, have 
secured the exclusive patent right for Hughes’ type instrument, 
which prints the messages in actual Roman type, only using one wire, 
which, with each wave of electricity, prints a complete letter. In 
addition to Hughes’ system, the United Kingdom Company has 








228,231 6 IL 
226,900 0 0 
Admitted balance oo ce ee 41,331 5 11 
A little more than a_ thousand unds, instead of a hundred 
thousand pounds, as claimed by Mr. Lawton. ‘The principal 
items in the extras are the following: — For excavating in 
the moat south and west of Tynemouth Castle, extra price (of 
10d. per cubic yard) charged in consequence of having to cut to 
a greater depth than shown upon the plan—£2,205 63. 8d.; for 
large rubble, supplied from Long Benton quarry, in lieu of that 
shown on the plan of the moat, for the use of the North Pier, 21,635 
tons at 4s, 6d, £4,867 17s. 6d.; claim for stone brought from Trow 
quarry to the Narrows, and from thence by craft to the base of the 
North Pier, the estimate of which was based on the quantity shown 
on the plans of the moat, at Tynemouth Castle, being sufticient to 
complete the whole of the base of the North Pier rubble walling, 
187,308 tons at 2s. per ton, £18,730 16s. ; for stone deposited on the 
base of the South Pier, in addition to the quantity provided under 
the contract, £9,031 3s. 9d.; ashlar headers to benches, of north 
and south slopes of pier—an extra claim (of 3d. per cubic foot) for 


Total payments to Mr. Lawton to Dec., 1862 








dressing, in consequence of the stone from the ‘row quarry being | 


so unshapely, and not suitable for the work as specitied without this 
additional dressing, £1,580 17s.; for dressing ashlar in paving north 
and south slopes of the pier—another claim founded on the stone 
being unshapely and unsuitable for the work—£5,987 2s. 9d.; for 
extra dressing of ashlar brow stones to north and south slopes of 
pier, the extra dressing being required for the above reason, £772 8s. ; 
for extra dressing for ashlar paving for the top of the pier, claim for 
the same reason as in the last items, £826 Us. 6d. The claim for 3d. 

r cubic foot for the extra dressing of the stones, in the last four 
items, was on Friday increased to 5d. per cubic foot, or an advance of 
66 per cent. upon the original claim. There are altogether thirty- 
two different items, and Mr. Lawton had been cross-examined on 
about twenty of them when the inquiry was adjourned until Satur- 


»pted Messrs. Siemens and Halske’s printing and relay system, by 
which all important towns are put in direct communication, thereby 
preventing the delay of retransmission, and also reducing the number 
of errors to a minimum. The United Kingdom Company has now 
been in operation two pone and a-half, and its trunk lines go to 
Liverpool, Manchester, Newcastle, Leeds, Hull, Sheffield, Birming- 
ham, Wolverhampton, Oxford, Gloucester, Penzance, Plymouth, 
London, Bradford, Chester, Halifax, Leith, Edinburgh, Sunderland, 
Stockton, and most of the principal towns in the kingdom. As the 
estublishers of a cheap and uniform rate the promoters are likely to 
be fairly —— and the proprietors in Glasgow alone number 
over 200. The es entertains the idea of crossing the Irish 
Channel as soon as the requisite capital and support are given. No 
sooner had the Shilling Company opened their offices at Glasgow than 
the other companies ed their intention of reducing to those 
towns in which the Shilling Company has stations. 

by 1868 or 1870 shilling telegrams will be universal. Professor 
Macquorn Rankine has delivered the following report as to the instru- 
ments in the observatory attached to the University of Glasgow :— 
“1, The instruments are in a highly satisfactory condition, especially 
the two principal instruments, viz., the transit circle and the re- 
fracting equatorial. 2. ‘They are now being used in making a series 
of valuable observations, which are recorded and reduced according 
to a proper and efficient method. 3. The system of keeping correct 
time and transmitting it to clocks at a distance is efficient and satis- 
factory. 4. It is much to be wished that the observations were 
printed at the public expense, and that two assistants, whose work is 
diligently and skilfully performed, were paid sufficient salaries out of 
her Majesty's exchequer.” With respect to Clyde shipbuilding, we may 
note that Mr. David Kinghorn, who, for twenty-five years, was in the 
employment of Messrs. Kobert Napier and Sons, has been appointed 
general manager of the recently-established Clyde Engineering and 
Iron Shipbuilding Company (Limited). The Red Gauntlet steamer 
has made a satisfactory trial trip; she is intended for the South 
American trade. A fine screw, owned by Mr. R. Little, has also 
made a trial trip. She is named the Macedon, and steamed out to sea 





It is clear that 





at a smart rate, her engines working very smoothly. She 
ran the measured distance at the >I of 10} know per SS 
vessel was built by Messrs. Charles Connell and Co., Glasgow, and 
Messrs. Caird and Co. of Greenock supplied the engines. Her dimen- 
sions are:—Length, 176ft.; breadth of beam, 23ft.; depth, 13}ft 
Her engines are 52-horse power, and her gross tonnage is 415 tons, 
Messrs. Henderson, Coalborn, and Co., of Renfrew, have launched a 
screw-steamer named the Egmont. The following are her principal 
dimensions :—Length over all, 176ft.; breadth, 25ft.; depth, 12ft. Yin, 
She is to be fitted with a pair of diagonal oscillating engines of 80-horse 
power, nominal, within the builders’ new dock. She is intended for 
the Panama and New Zealand trade, and will short] ly be ready for sea. 
The dle steamer Little Hattie, the second of a series of similar 
vessels building for a Liverpool firm by Messrs. J. and G. Thomson 
proceeded down the river on her trial trip on Friday. She had a suc- 
cessful run. She has all recent improvements, and is so arranged that 
she can steam with one or more boilers, to suit the speed that may be 
wanted. To test the efficiency of the above arrangement she returned 
to Glasgow with half-boiler power, and in the river passed and kept 
ahead of several well-known steamers. 
We may add two items in connection with the iron trade. A 
meeting of the Castleton Iron Company, Limited, was held on 
Friday at Leeds, when the articles of association were fully discussed 
and unanimously agreed to, and afterwards signed by numerous 
shareholders. A large amount of the capital required has been 
subscribed. Several gentlemen of affluence and capital, and a 
number of practical men, have already joined the company, and 
signed the articles of association. A screw steamer, the Eston Nab, 
has made two or three voyages this month between Hull and 
Middlesbro’ with pig iron. This is an important addition to the 
imports of Hull, bringing the town in direct and easy communica- 
tion with the great iron producing region of North Yorkshire and 
Durham, and offering a supply of raw material both for export and 
transmission inland, as well as for local purposes. 








METAL MARKET. 

Raits.—A fair demand at £7 103. per ton for ordinary specifications, 

Vo mag fair business doing at £105 for Manufactured, and £98 for Tile 
and Cake. 

Tin.— Depressed : Banca at £108; Straits, £104; Block, £105 ; and Bar, 
£106 per ton. 

Tin PLates.—But little doing. Coke, 23s, 6d. ; Charcoal, 27s. per box. 

Leap continues in good demand. Soft English, £22; and WB., £23 per 


ton. 
Speirsr.—In demand at £22 10s. on the spot, and £22 15s. to arrive. 
544, Old Broad-street, London, E.C., Moaté anv Co. 
May 26th, 1864. 
SCOTCH IRON MARKET REPORT. 
No. 1 Gartsherrie .. .. 638. Gd. or = Glasgow. 
63 0. 





» 1 Coltmess .. .. .. 0 
oo SE ee os 60 9 do, 
» lL G.M.B. oe 59 9 do, 
=o Ss Do. .. oc oo 5B 0 do. 
M.Nos. Do... «. 59 3 do. 
om WARRANTS, e & 
prompt .. .. 59 10} perton. 
_-_ No. 1 and 1 mo. open oo of 6 3 do. 
G.M.B. ** )2 mos, ,, « 60 9 do. 
— S « ° oo eo 61 43 do. 
MANUFACTURED IRON. 
Bars,Govan . ° ee 10 0 
» Common es oe 950 
Drumpeller,Common .. .. 815 0 
Do. 15 0 


t ee ee 
Cramond Scrap Bars delivered 





in London + e+ eo» 1210 0 less 2} per cent, 
Platesand Sheets .. .. .. 12 0 0 
Rails oe eo co ef 815 0 
Pipes ., «. oo ef eo 510 0 
Chairs .. cc co c¢ oo « 450 


GLasGow, 25th May, 1864. 

Tusarn is no new feature in the Pig Iron Market. Prices fluctuated be- 
tween 59s. and 60s. cath. To-day there are buyers at 59s. 9d., and sellers 
at 59s. 10$d. cash. 

For the season of the year the demand is better, in comparison to that of 
several previous years. 

Exports last week were 16,599 tons against 14,444 tons in the same week 
of last year. Suaw, THOMSON, AND Moors. 


PRICES CURRENT OF TIMBER. 
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1862. | 1863. 862. | 1863. 
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Quebec, red pine .. 310 415, 310 4 10|| Canada, Ist quality 17 018 0 17 0u ¥ 
yellow pine... 310 410, 310 410 2nd do... 11 0123 4 ll 0123 0 
St.John, N.B.,yel... 0 0 0 0' 5 O 5 10|| Archangel, yellow 13 0 13 10 13 01310 
Quebec,oak,white.. 6 0 7 0) 5 10 6 10 || St. Petersbg. + 11 012 0} 111013 6 
cl - 310 410 310 4 10)| Finland 81010 0| 9 010 0 
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Tue Britise Anmour-Piatep Navy.—A return has just been 
issued by the House of Commons on the motion of Mr. Laird, show- 
ing the number and particulars of iron plated ships and batteries 
built or building, and the number of war vessels not armour plated 
now building. ‘This return shows that we have now afloat the follow- 
ing vessels with iron hulls and outside armour plating :—Black 
Prince, 41 guns; Warrior, 40 ; Defence, 18; Resistance, 18 ; Hector, 
24; Valiant, 34; Achilles, 20; and Minotaur, 26. There are also 
the following wooden ships armour plated :—Royal Oak, 35; Prince 
Consort, 35; Caledonia, 35; Ocean, 35 ; Zealous, 20; Research, 4; 
Enterprise, 4; and Royal Sovereign, 5. In addition to these there 
are now building: —the Agincourt, 26; Northumberland, 26; 
Bellerophon, 14; Prince Albert, 4; and Viper 4, all iron ; and with 
wooden hulls and armour plating, the Royal Alfred, 35 ; Lord Clyde, 
24; Lord Warden, 24; Pallas, 6; Favourite, 10; and Vixen, 4. 
There are also the following armour plated floating batteries :— 
Erebus, 16; Terror, 16; Thunderbolt, 16; Etna, 16; Glatton, 14; 
‘Lhunder, 14; and Trusty, 14. ver ee war — oe 

ildi ist i — mion, 22 guns, ° 
building the list is very small the Endy Cateverel, 3 end 


cipal. ‘here are also the Helicon, 1; Cherub, 2; 
bd 4. . . 
“ies Dramonps.—An ingenious Frenchman is said phn 


“taken out a 


atent for making diamonds,” at Washington. 
two bushels A | 


charcoal he can make a diamond i — —— 
a expect his patented process to be perused an: 
Pottatod ? ate Sent” is soar enspicious : the discoverer of the 
way to make artificial diamonds is not at all likely to take out a 
patent for it. The improbability of making diamonds ” oe so 
great, however, as many, even chemists, may imagine. y ee A 
French chemist is said to havealready produced very small ones y 
fusing carbon with the aid of borax. All that would be rp perm : 
produce diamonds of large size would be the discovery of a so a 
of carbon; and the alchemists were said to havo aan ae 
solvent and tincture. Just as alum dissolved in water oe - ved 
to crystallise into alum baskets, so might carbon, if it cou i — 
dissolved in some fitting menstrum, be made to — ae 
abundance of diamonds. Carbon, to be sure, is regard i =f s 4 
element, while alum is a compound! but it was Davy’s ete - 
diamond, too, was a compound, and not mere carbon, but re IY 
carbon in combination with some slight tinge or — - —_. 
rial in it. Now, it is a curious circu 

lchersieal accredited solvent of carbon, or dlenend- gree = 
called the hyle (or halogen) of the sages, and the elixir «f ther _ a 
Doubtful, however, as the alchemical diamond-producer as pe 
been, we are inclined to regard the Frenchman and his patent as 


less apocryphal.—Builder. 
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BAILEY, BLAKE, AND BAILEY’S IMPROVEMENTS IN BAROMETERS AND GAS REGULATORS. 


Tuis invention, by Messrs. Bailey, Blake, and Bailey, of Man- 
chester, consists, firstly, in constructing the tubes used in Bourdon’s 
steam pressure gauges, barometers, and other apparatus of a com- 
bination of steel and brass, either in two portions—one side of the 
tube in brass and the other side in steel—or fixing a steel band 
against one side of a brass tube; by this means they obtain a greater 
deviation of shape in the tubes when subject to pressure or acted 
upon by heat. Instead of ordinary brass for these tubes, an alloy 
composed as follows is used:—270 parts of copper to ten parts 
of aluminium and ninety parts of zinc. These tubes are applicable to 
regulate dampers, ventilators, pressure and vacuum gauges, steam 
traps, pyrometers, and all indicators acted upon by temperature or 
pressure, the construction differing only in the attaching of the 
ae required in the several apparatuses to the compound metal 
tubes. 

The improved tube is shown in Figs. 5 and 6, in which the sec- 
tions of two different shapes of tubes are shown. In Figs. 5 and 6 
a represents the portion made of steel, and 6 the portion made of 
brass or the alloy hereinbefore mentioned. The tubes can be con- 
structed either without joint, by the process known as solid drawn, 
or with a brazed seam. 

Fig. 1 represents a front elevation, and Fig. 2 a cross section of a 
steam pressure gauge, of the kind termed Bourdon’s gauge, and 
with the improvements attached. The sector arm c, which drives 
the pinion on the finger shaft, is prevented from shaking or having 
any back lash by the spiral spring d, one end e of which enters a 
slot in the arm c, and thus always keeps it close to its work. Fig. 3 
is an elevation of a tube shaped to act as a compound spring; a° is 
the tube; it will be seen that when a pressure is exerted within the 
tube, that a slight movement towards straightening at the corner x 
will move the extremity z' a considerable distance, and thus show 
wide indications on the dial. Fig. 7 represents a pyrometer having 
a bent tube m filled with volatile spirit, and then hermetically 
sealed, constructed of steel 4}, and brass or aluminium alloy a, as 
hereinbefore described, and shown in Figs. § and 6. The two sides 
of this tube having an unequal expansion, and the ends being 
secured, the tube has a tendency to straighten when it is heated, 
partly through the pressure exerted by the heated spirit, and partly 
through the unequal expansion of the metals of which the tube is 
constructed ; the motion thus derived is transmitted to the finger n 
by the connecting rod p, and is indicated upon a dial; this improve- 
ment can also be applied and used as a thermometer. Fig. 8 repre- 
sents a sectional elevation of a mode of regulating a throttle valve 
in a steam pipe according to the pressure of the steam ; for instance, 
Supposing they had steam at 60 lb. per square inch pressure in the 
pipe at g, and they required to have always a pressure of 40 lb. at 
the other side of the throttle valve r, at s they place a tube ¢ at that 
side, and at the extremity of this tube wu is fixed a projection, to 
which is attached a rod v, which works an arm w connected to the 
throttle valve. When the pressure of the steam increases above the 
pressure at which the tubet is adjusted, the tube lifts the rod and 
commences to close the throttle valve, and, if the pressure increases 
above a certain amount, entirely closes the throttle valve. The 
Same construction of apparatus can be used for regulating dampers 
in flues, the end of the tube being fastened to a lever or other con- 
trivance connected to the damper. Fig. 9 represents a tube applied 
to the regulation of an ordinary valve; the tube works the hand 
wheel lever as shown, or other contrivance, and gives a rotatory 
motion thereto. Fig. 10 represents a sectional elevation of another 
description of valve called a balance valve, worked by a tube d?, in 
& similar manner to that just described. Fig. 11 is a sectional 
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piping tofcatch the condensation. Within the box is placed a tube d3, 
constructed as shown and described in Figs. 5 and 6, which, when 
heated by the steam, keeps the valve a* down in its seat, but 
when the water or condensation accumulates sufficiently to cover the 
said tube d°, then the change in temperature of the said tube changes 
its form, and valve a* is opened. ig. 12 represents a front eleva- 
tion, and Fig. 13 a transverse section, of a steam and water gauge ; 
the tube d‘ has itg interior open to the atmosphere ; the pressure of 
the steam admitted into the gauge acts upon the exterior of the tube 
and changes its form according to the pressure; the motion of the 
tube is imparted to a finger ht by means of the connecting rod k*, 
and the pressure can thus be indicated. The front of the gauge is 
nearly all filled in by a glass plate c*, see Fig. 13. In order tomake 
a good metallic joint for the glass they bend some sheet lead all 
round the edge of the glass, as shown in Fig. 13 at et, and the two 
abutting ends they solder together, when the glass, with its edges 
covered in this manner, is placed between the front plate m and the 
body of the gauge n, and they are screwed well together; the lead 
fills up all inequalities, and forms a perfect joint. The steam is 
admitted through the tap a‘, and the water through the tap d* 
Fig. 14 is a cross section of a self-registering deep sea sounding 
apparatus, by means of the application of a tube d°, similar to those 
used in the steam gauges hereinbefore described. The pressure of 
the water is exerted in the interior of the tube d5, and the motion of 
tube transmitted to a finger pointing on a dial. 

The invention consists, secondly, in the application of Bourdon’s 
tubes to the weight gauge described in John Bailey and William 
Henry Bailey's specification, December 6th, 1861, No. 3,058—the 
tube used in Bourdon’s gauge serving to work the finger on the 
dial, instead of the present piston with diaphragm. Fig. 4 repre- 
sents the front elevation of this steam gauge ; the weight is indicated 
by the letter f, and is fastened to an arm which oscillates upon a 
stud at g, a connecting rod h gives motion to the sector arm /, being 
jointed to it and the tube 4. 

The invention consists, thirdly, in the construction of dial pres- 
sure gauges used for indicating Ge pressures, such as gas and air ; 
they make the casing of these gauges in three principal parts, which 
can easily be cast, the reservoir at the bottom for containing the 
water, the ascension pipe for the float made of tin, which serves also 
for a guide for the float and screws on the reservoir, and the dial 
case fixed on the top of the ascension tube. 

Fig. 15 represents a front elevation, and Fig. 16 a sectional plan 
through the line X*, Y*, in Fig. 15, of a gas pressure gauge. A is 
the float, upon which is fixed the rack which moves the finger 
pinion round; C is the reservoir containing the water ; B, the 
ascension tube, which is made of tin and bored out straight and 
smooth, thus serving as a guide for the float, as shown, and D isthe 
casing containing the dial and motions for the finger; the water is 
poured in through the pipe E; F is the water level tap; G, the inlet 
for the gas, and H the outlet for the overplus of water. Fig. 17 
is a sectional elevation of another kind of gas gauge to be used with 
mercury. The gas is admitted through the pipe N, and pressing 
against the holder or inverted cup K, having its edges immersed in 
the mercury M, raises it; at the top of the holder is a rack which 
drives the pinion O fixed on the finger shaft, and as the pinion 
revolves it winds up the spiral spring P fixed to the finger shaft, 
and requires, consequently, more pressure of gas to turn it, which is 
indicated by the finger on a dial. For anemometers it is requisite 
only to have a tube communicating from the external atmosphere at 
some elevated position to the interior of the reservoir, as shown at 
P, Fig. 18, which is a similar apparatus to that shown in Fig. 15, 


elevation of a trap used at the termination of a range of steam! when the pressure of the air on the water therein lifts the float on 
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the ascension tube and indicates the pressure on the dial, the fin 

on the dial being moved by the action of the float. To insure 

the tube conducting the air to the gauge is kept continually facing 
the wind, they fix a vane to the upper part of the tube, and so con- 
struct it that it easily revolves; for this purpose small balls are 
placed upon a dished plate, to keep them from — off, and the 
vane is attached to a p‘ate resting thereon; the vane is thus almost 
frictionless and noiseless. Fig. 19 represents a sectional elevation 
of the frictionless vane. The vane is fixed at the top of the tube 8, 
which is supported by the flange Q, grooved beneath to fit the curve 
of the balls R, R; the balls R rest upon another grooved flange T 
fixed to the descending tube, to the anemometer, or in ordinary 
vanes to the standard. As the working surfaces are all in rolling 
contact, the friction is reduced to a minimum. 

Ths invention consists, fourthly, in an improved construction of 
gas regulators. The gas upwards to the interior of the regu- 
lator through a pipe which communicates with a small chamber, and 
makes its exit through a square-shaped hole at the top of the said 
chamber; between the entrance and exit hole is placed a small globe 
of some light and uncorrosive material, such as wood pith or other 
like substance, which rises and falls according to the pressure of the 
gas; the globe is made of such a size that when it rests against the 
square hole there is still sufficient space left for a small quantity of 
gas to pass. A burner constructed somewhat similar can be made 
to serve asa pipe or cigar light. Inside the regulating chamber is 
placed a metal ball, which almost closes the bottom orifice or outlet 
for the gas, when the burner is held perpendicular, but if inclined 
ever so slightly in any direction the ball rolis aside and leaves the 
passage for the gas nearly, if not totally, free; the amount of 
clearance left between the ball and the outlet hole may be regulated 
by a screw. The lighting of church clocks may be done in a 
similar manner, but in this case the ball is controlled by clockwork 
that is brought over the outlet during the day to reduce the flame as 
small as possible, and rolled on one side during the night when the 
full light is required. Fig. 20 is a sectional elevation of a burner 
constructed in this manner. The ball a* rests upon the top of the 
inlet J*, and partially closes it; when the pressure increases the ball 
is lifted and pressed against outlet c*, and thus keeps the flame at 
one height; the tubes taking the gas to the flame they make with 
an elbow, as shown, so as to direct the currents of gas across one 
another, and a third tube at e* directs a current of atmospheric air 
through the eentre of the flame. 





ContrnentaL Steam Navication.—The Danube Steam Naviga- 
tion Company has just published its report for 1863, The company 
has at work 130 steamers, of the collective force of 12,268 horse- 
power ; and it carried last year 770,441 passengers, 1,743,400 tons of 
goods, and specie to the amount of £3,138,400, The rough receipts 
of the year were £958,354 ; while the expenses amounted to 
£732,950, leaving an excess of £225,404. The company enjoys a 
guaranteed dividend from the State, and after providing for replace- 
ments, insurance, &c., this guarantee was put in force to the extent 
of £101,698, notwithstanding the apparent profit of £225,404. The 
Lower Khine Steam Navigation Capen has just distributed 
a dividend at the rate of 6 per cent. per annum in respect to the 
exercise 1863. The company carrying on steamers on the Elbe 
aud its confluents—Norddeutsche-Fluss-Dampfschiffahrt-Gessell- 
schaft—has done better, having distributed 40 per cent. on its shares 
for 1863. Fancy an English capitalist holding shares in the Nord- 
deutsche-Fluss-Dampfschiffahrt-Gessellschaft, and attempting to 
explain his investment to another John Bull!—Colliery Guardian, 
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ON NATURAL LAWS, AND THE THICKNESS OF 
THE EARTH’S CRUST EXPERIMENTALLY CON- 
SIDERED. 


AN ADDRESS DELIVERED BY MR. FAIRBAIRN, LL.D. F.R.S., BEFORE 
THE NEWCASTLE LITERARY AND PHILOSOPHICAL SOCIETY. 

An infinite wisdom has wisely ordained that everything which 
exists, together with every discovery in science, and every invention, 
shall be governed by fixed and determined laws. From these laws 
we cannot deviate without risk of failure in the pursuit of principles 
which, in many cases, do not exist. Deviation cannot be pursued 
with impunity, as the interminable laws of nature are sure, in the 
long run, to lead—when carefully studied—to the development of 
physical truth. Impressed, thisclore, with the conviction that there 
is no departure from these laws, let us, as a preliminary, shortly 
examine those which bear more directly upon the thoughts and 
actions of men, and point out, as briefly as possible, on what princi- 
ple they influence the pursuit of science, and lead us, with unerring 
certainty, to the acquisition of knowledge and the fundamental 
principles of truth. These laws have been wisely established for 
our guidance, and we cannot too closely adhere to their application. 

To a careful observer, and to every thinking mind, there cannot 
exist a doubt as to the intertion of the creator in ordaining that 
every thing in existence, from the heavenly bodies, which roll in 
space, down to the most minute molecule damm, should be sub- 
jected, in their respective positions, and the duties they have to 
fulfil, to fixed and definite laws. I need not inform you upon what 
principle the sun, fixed stars, and the planetary system, revolve in 
their orbits; and with what exactitude, in regard to time and space, 
they perform their respective diurnal and orbitual motions, all of 
them tending to one great end, demonstrating the power and wisdom 
by which they are governed. In illustration to that power, and the 
knowledge which it teaches, I may perhaps be permitted to notice a 
few astronomical and pbysical facts, which, for ages, have come 
under the notice of th philosopher; and which have engaged some 
of the most powerfui minds that have existed since the days of 
Bacon, Galileo, and Newton. It is interesting to trace the 
discoveries and developments of these great men, and to watch the 
progress of astronomical knowledge in our own day. Much has 
been done by the two Herschels, Adams, and the Astronomer Royal, 
and much yet remins to be accomplished before we are fully 
acquainted with the composition of the sun and the planets of the 
solar system. Let us, fora few moments, endeavour to ascertain 
under what cosmical conditions modern astronomers have found the 
great luminary of the solar system. Many theories have been raised, 
some abandoned, and some confirmed; but all are agreed that it is 
the great fountain of heat, the vivifying, germinating principle of 
nature; and, moreover, that our own globe, and the surrounding 
planets, satellites, &c., depend upon its influence for that warmth 
which appears to constitute the principle and maintenance of animal 
and vegetable existence. How wonderful, how extraordinary, and 
yet how important are the conditions by which our lives are 
supported! ‘I'he surface of our earth is animated into active existence 
by the rays of the sun, Every atom of matter teems with life, and 
to what depth this great principle extends, yet remains a question 
for the human mind to discover. We have the facts of animated 
existence before our eyes. We find at great depths in mines, the 
remains of animal and vegetable life; and in oodimantary deposits 
we have abundant evidence of its past existence. It is visible at 
the greatest depths of the ocean; and, judgiag from analogy, 
I may venture to state what is more than probable—that it exists at 
the very core and centre of the earth. 

This vast and interminable measure of life may be traced to the 
laws by which it is governed, by which it is preserved, by whick 
it runs the circle of its existence, and by which it ultimately makes 
way for a new succession of animal principle performing the same 
functions, and that for ages immeasurable by time, and, as far as 
human intellect can discover, infinite in duration, 

If we examine more closely those laws by which the unerring 
functions of nature are performed, and by which we “live, move, 
and have our being,” we shall have much to admire, and everything 
to approve. They left the hands of the great Architect of nature 
perfect, by them we are supported in every good and useful work, 
and from them we cannot swerve with impunity. To tbe sun we 
have alluded as the great source of heat, and the living principle on 
which the animal and vegetable kingdom depend; and it may be 
interesting and useful for us to examine, as far as our knowledge 
extends, into the composition and properties of this great luminary 
by which the fecundity of this world, and the surrounding planets, 
are maintained. 

It has been ascertained, from observations on the sun’s horizontal 
parallax, that it is situated from us at a mean distance of 91,000,000 
miles; and it is not surprising that, at such a distance, the sun 
should appear so small, that it should so powerfully influence our 
condition by its heat and light, and that it should give us such high 
conceptions of its magnitude and the important processes that are 
carried on within it. As to its actual magnitude we can be at no loss, 
knowing its distance and the angles under which its diameter appears 
tous. An object of this immense magnitude, placed at a distance of 
91,000,000 miles and subtending an angle of 32min. 4-2sec., gives for 
its real diameter 882,000 miles. Such we may consider the bulk of 
this stupendous globe; and provided we compare it with what we 
have already ascertained of the dimensions of our own, we shall find, 
according to Sir John Herschel, that, in linear magnitude, it exceeds 
the earth in the ratio of 111°5: 1, and, in bulk, as 1,384,472 : 1, 

It has been calculated that the masses of the planets which have 
satellites, viz., that of the Earth, Jupiter, Satura, Uranus, and Nep- 
tune, are, taking the Earth as one, that the Sun is 354,936; Jupiter, 
338°476; Saturn, 101°066; Uranus, 14:255; and Neptune, 18°9. 
From these calculations may be derived the densities of all these 
bodies as follows :—Seen from a distance equal to the mean radius 
of the earth’s orbit, the diameter would subtend an angle of 1,91 4sec.; 
that of the earth, 17-4sec.; Jupiter, 186-8sec.; Saturn, 177-7sec. ; 
Uranus, 74sec.; and Neptune, - The real diameters are, there- 
fore, in the proportion of these numbers, and the bulk in proportion 
of their cubes. By dividing, therefore, the quantities of matter by 
the bulks we have the densities. If that of the earth be 5°67 (water 
beiug 1), we have for— 
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On the motion of the sun and planets, Sir John Herschel, in his 
treatise on astronomy, says that “It is hardly possible to avoid 
associating our conception of an object of definite globular figure, 
and of such enogmous dimensions, with some corresponding attri- 
bute of massiveness and material solidity, ‘That the sun is nota 
mere phantom, but a body having its own peculiar structure and 
economy, our telescopes distinctly inform us. They show us dark 
spots on its surface, which slowly change their places and forms, and 
by attending to whose situation, at different times, astronomers have 
ascertained that the sun revolves about an axis inclined at a constant 
angle of 82 deg. 40 min. to the plane of the ecliptic, performing one 
rotation in a period of twenty-five days, and in the same direction 
with the diurnal rotation of the earth, z¢., from west to east. Here, 
then, we have an analogy with our own globe; the slower and more 
majestic movement only corresponding with the greater dimensions 
of the machinery, and impressing us with the prevalence of similar 
mechanical laws, and of, at least, such a community of nature as the 
existence of iuertia and obedience to force may argue. Now, in the 
exact proportion in which we invest our idea of this immense bulk 
with the attribute of inertia or weight, it becomes difficult to con- 
ceive its circulation round so comparatively small a body as the 
earth, without, on the one hand, dragging it along, and displacing it, 
if bound to it by some invisible tie; or, on the other hand, if not so 
held to it, pursuing its course through space, and leaving the earth 





behind. If we tie two stones together by a string, and fling them 
aloft, we see them circulate about a point between them, which is 
their common centre of gravity ; but if one of them be greatly more 
ponderous than the other, this common centre will be proportion- 
ately nearer to that one, and even within its surface, so that the 
smaller one will circulate, in fact, about the larger, which will be 
comparatively but little disturbed from its place. 

Whether the earth moves round the sun, the sun round the earth, 
or both round their common centre of gravity, will make no differ- 
ence, as far as appearances are concerned, provided the stars be sup- 

sed sufficiently distant to undergo no sensible apparent parallactic 
displacement by the motion so attributed to the earth; and from the 
almost immeasurable amount of such displacement, we conclude that 
the scale of the sidereal universe is so great, that the mutual orbit of 
the earth and sun may be regarded as an almost imperceptible point 
in its comparison, Admitting, then, in conformity with the laws of 
dynamics, that two bodies connected with, and revolving about, 
each other in free space, do, in fact, revolve about their common 
centre of gravity, which remains immovable by their mutual action, 
it becomes a matter of further inquiry whereabouts between them 
this centre is situated. Mechanics teach us that its place will 
divide their mutual distance in the inverse ratio of their weights or 
masses; and calculations inform us that this ratio is as 354,936: 1, 
the sun being, in that proportion, more ponderous than the earth. 
From this it will follow that the common point about which they 
both circulate is only 267 miles from the sun’s centre, or about 
stpoth of its own diameter. 

Here, it will be observed, is a beautiful illustration of mechanical 
philosophy, which teaches volumes, and gives us an insight 
into those laws of gravitation and propulsion by which two bodies, 
of so much weight, and so disproportioned to each other in magni- 
tude, are so nicely balanced as to cause the earth to revolve in its 
orbit, peal A to its inhabitants, at a velocity of about 1,136 
miles per minute, equivalent to the immense velocity of 68,160 miles 
per hour. ‘ 

It would occupy too much time to go further into this subject ; 
my object in these statements being to show (according to Newton) 
the mechanism by which these masses, by an attracting force which 
varies directly as the mass, and inversely as the distance, clearly 
exhibit the laws by which they are governed in their passage 
through space, and the exactitude of principle by which they are 
balanced by the force of mutual attraction. These wonderful achieve- 
ments of the great author of nature teach us lessons of humility as 
well as mechanics ; and our successors, for ages to come, may draw 
from them conclusions which, founded on natural laws, confirm the 
only true philosophy by which the human mind and the human 
heart should be guided. I must not leave this part of the subject 
without noticing some recent discoveries, said to exist in the spots 
on the sun’s disc. Sir William Armstrong, in his address to the 
meeting of the British Association, notices Mr. Nasmyth’s 
discoveries of willow leaves, 1,000 miles long and 100 miles broad, 
which, apparently, interlace themselves over the luminous surface, 
and fringe the edges of large cavities, which appear to penetrate the 
exterior envelopes to immense depths. These extraordinary 
appearances may require further investigation. 

Having thus glanced, however imperfectly, at the laws which 
philosophers of the past and present age have demonstrated as be- 
longing to our system, let us now direct our attention from celestial 
phenomena to some of the numerous truths which present them- 
selves to our notice in the physical condition of the globe which we 
inhabit. It has been shown that the earth’s equatorial diameter is 
7925°648 miles, and its polar diameter 7599°17 miles, making a differ- 
ence of 26°478 miles. From this difference it is obvious that the 
form of the earth’s section, through the axis, is an ellipse, and the 
outside figure that of an oblate spheroid, and this departure from a 
true sphere has been proved to arise from the centrifugal force which 
is generated in the equatorial regions by its revolution round its axis 
in twenty-four hours. As the earth thus revolves round an axis 
passing through the poles, the equatorial portion of its surface has 
the greatest velocity of rotation; consequently, the velocity of the 
other parts diminishes in the ratio of the radii of the circles of lati- 
tude as they approach the poles; and here we have the theory of 
centrifugal action, which gives to the earth its flattened form 
through the section of its axis. 

Irrespective of the physical conditions under which the earth is 
placed as regards the surrounding planets, it may be interesting 
shortly to examine :— 

1st. The envelope of atmosphere by which it is surrounded. 

2nd. The waters of the ocean which rest in the cavities of its 
surface. 

3rd. Its geological formation; and 

Lastly. ‘The central heat, thickness of the crust, &c. 

When we ascend to any considerable height, either in aballoon or 
to the top of a mountain, we are made aware of the elevation we 
have attained by uneasy sensations arising from a deficient supply 
of air. Ata heighf of 10,800ft., about the height of Etna, we have 
left under our feet about one-third of the whole mass of the atmo- 
sphere, and at 18,000ft. we have ascended through one-half the pon- 
derable body of air. Hence follows the difficulty of respiration, as 
experienced by MM. Biot and Gay-Lussac at an elevation of 25,000ft. 
The same sensations, and those more severe, were experienced by 
our own distinguished wronaut, Mr. Glaishier, at a higher altitude ; 
and from this it is easy to conceive that in rising still higher we 
continually get above the denser portions of the atmosphere, which 
varies not as the height, but in a constantly decreasing rativ. From 
this we may infer from our knowledge of the mechanical laws 
which regulate the dilation and compressicn of elastic fluids, that 
at an altitude of ;4,th part of the earth’s diameter the tenuity of | 
the atmosphere (if it at all exists at that height) must be equally | 
fatal to animal life and to combustion. Leaving out of considera- | 
tion, therefore, the unknown limits or thickness of the atmo- | 

| 
| 





sphere, we may reasonably conclude that none exists at an altitude 
f eighty miles. 

The waters of the ocean appear, in conjunct ion with subterranean 
action produced by heat, to act an import ant part in the formation of 
the earth’s surface. Sir John Herschel statesthat “ the sea is con- | 
stantly beating on the land, grinding it down and scattering its 
worn off particles and fragments in the state of mud and pebbles | 
over its bed.” Geology affords abundant proofs that existing conti- | 
nents have more than once been destroyed, torn to pieces, submerged | 
and reconstructed according to the nature of the alternate forces of | 
oceanal disintegration and volcanic action. | 

The phenomena of elevation immediately resulting from the 
action of subterranean forces are curious and interesting, and to 
them we owe all the variety of forms of mountain, hill, and dale, | 
which mark the beauty and constitute the gracefully undulating 
surface of the globe. The absence of anything like order, system, 
and arrangement, would almost indicate a want of any known 
principle of action, but I believe the more minute researches of 
geologists have discovered distinct approximation to general laws | 
in the dislocation of strata, and the upheavings and subsiding of | 
the mountain districts. These, with the abrasions of rivers and 
mountain torrents, will account for the diversity of hill and dale | 
which is so strikingly apparent on the earth’s surface. 

For a great many years it has been an interesting subject of in- 
quiry amongst physical geologists as to the state of the interior of 
our planet, and the high temperature that is supposed to exist at 
great depths under the surface. The terrestrial temperature, at a 
depth of from 80ft. to 100ft., is not affected by the changes of the 
seasons, but remains constant throughout the year; and a series of 
experiments, of which I availed myself during the sinking of one 
of the deepest coal mines in this country, that of Dukinfield, near 
Manchester, which is about 2,100ft., or upwards of 250 fathoms, 
gives the following results, viz.:—The amount of increase indi- 
cated in these experiments is, from 51 deg. to 57 deg. 40 min., from 
20ft. to 693ft. below the surface, or 1 deg. in 99ft.; but if we take 
the results which are more reliable, namely, those between 693it. 
and 2,055ft., we have an increase of temperature from 57 deg. 
40 min., to 75 deg. 30 min. Fah., or a mean increase of 1 deg. in 
76-8ft. This rate of increase is not widely different from that ob- 
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————_———., 
tained by other authorities, such as Walfeoden and Ara 

an lamas of 1 deg. in 59ft. Other experiments aes oe 
increase of 1 deg. in 71ft. 

In one respect the cbservations recorded in the Dukinfield mine 
are particularly interesting, as they give the temperature from 
carefully constructed instruments in various descriptions of rocks 
and appear to prove what had hitherto been suspected, that the 
conducting power of the rocks exercises considerable influence on 
the temperature of the overlaying strata, which accounts for the 
difference in the increase of temperature at different depths. How- 
ever this may be, it is evident that the increase of temperature 
is ~ to the depth, at the rate of 1 deg. Fah. for every 60ft, 
or 70It. 

If we assume the rate of increase to be continued to a depth of 
nearly three miles, we arrive at the temperatiire of boiling water ; at 
39 miles, we attain an amount of heat equivalent to 3,000 deg. which 
would melt the hardest rocks. At such a high temperature, and at 
such a depth, we would naturally infer, from the foregoing, that the 
whole material of the earth, and below that point, would be in a 
fluid state, and this would doubtless be the case under the ordinary 
pressure of the atmosphere ; but, at that depth, we have to take into 
account the force of gravity of the superiucumbent mass as it presses 
on the fluid, or semi-fluid matter below. 

it has always been a question of interest to geologists to ascertain 
the thickness of the earth’s crust, or at what depth under the sur- 
face it becomes fluid. To determine, or rather to approximate, the 
solution of this question, my friend Mr. Hopkins, of Cambridge 
Dr. Joule, and myself, were requested, by the British Association, 
to institute a series of experiments on pressure, and the conduc- 
tivity of the different strata with which we are acquainted. This 
very interesting inquiry has extended over aseries of seven to eight 
years, and the results obtained are of that nature which, I trust, will 
justify me in bringing the subject before you. The whole of the 
experiments have been carried on at my works in Manchester, hav- 
ing, at the time, a powerful apparatus, as shown in the annexed 
drawing. 





A is a strong cylinder of brass, with a branch a communicating 
with the cylinder B, into which works a steel plunger c, which fits 
into the socket in the bar D. On the top of this bar the powerful 
lever E is applied, which, pressing on the liquid in the cylinder B, 
forces it through the bore of the pipe @ (on the principle of the 
Bramah press), and by which nearly any amount of pressure may be 
attained. On the top of the cap of the cylinder A, which is made 
air and water tight, and inserted in the bath F, a mariner’s com- 
pass G is placed, the use of which we shall presently describe. 

Having adjusted the apparatus, and filled thecylinder A with the ma- 
terial to be experimented upon, acharcoal fireis lighted under the bath, 
and before applying the lever the point of fluidity is ascertained. This 
was accomplished with great difficulty in the first instance, as we 
had no means of ascertaining, with anything like accuracy, the 
melting point, until Professor W. Thomson, of Glasgow, who hap- 
pened to be present at one of the experiments, suggested the com- 
pass, which answered the purpose admirably. This ingenious 
application was effected by inserting a magnetic needle in the solid 
mass to be experimented upon, and having brought the needle of 
the compass within its influence, it pointed directly over the centre 
of the cylinder, and was retained in that position so long as the 
material was in the solid state; but the instant the melting point 
was arrived at, by increasing the temperature of the bath, the needle, 
no longer supported by a solid substance, dropped through the fluid 
to the bottom of the cylinder, and, the instant that was accomplished, 
the needle of the compass turned round tothe pole. From this 
arrangement it will be seen that the temperature of fluidity was 
carefully and accurately determined. 

Let us now cunsider by what means the experiments were calcu- 
lated to determine the depth at which it was supposed the solid crust 
of the earth becomes fluid. We have already shown that the tem- 
perature increases in the ratio of the depth as we penetrate below 


| the earth’s surface; and, having ascertained the melting point of 


any solid body at the pressure of the atmosphere, we had then to 
determine, by the apparatus just described, the effect that greatly 
increased pressure had upon the material at different degrees of 
temperature. For this purpose we commenced with substances 
such as spermaceti, bismuth, &c., which melt at a low temperature ; 
and, by means of the large lever, we indicated an increase in the 
temperature of fusion proportional to the pressure to which the 
en further ascertained that a pressure 

of about 15,000 Ib. on the square inch indicated an increase in the 
temperature of fusion of less than 30 deg., or about one-fifth of the 
temperature at which it melts under the pressure of the atmosphere. 
Subsequent experiments show that, for every 500 lb. pressure per 
square inch, the temperature of fusion is raised 1 deg. ; but this law 
of increase leaves out of consideration the conductive powers of 
substances when solidified under pressure, and it has been left to 


| Mr. Hopkins to show that those powers are materially increased by 


pressure, as also that the densities, strengths, and general molecular 
structure of bodies are influenced, in some given ratio, by the 
amount of pressure applied. 

All these conditions tend to increase the solid thickness of the 
earth’s crust, and we may venture to state that, at a depth of 100 
miles, we should find a pressure equal to 1,200,000 1b., or nearly 
600 tons on the square inch. With this enormous force, according 
to the ratio of increase of 1 deg. for every 500 1b., we Lave an in- 
crease of temperature equivalent to 2,600 deg. ; and taking 2,000 deg 
for the temperature of fusion under the pressure of the atmosphere, 
it would then require 4,600 deg. Fah. as the required point of 
liquefaction at that depth. 

Reasoning from these facts, we came to the conclusion that the 
earth’s nucleus, under the enormous pressure to which it is sub- 
jected, may not be fluid but solid, or probably in the semi-fluid state, 
so as to allow free motion of the particles with a proportionate In- 
crease of temperature due to the pressure above the atmospheric 
point of fusion. In this calculation we have not taken into account, 
as before stated, the conductivity of the superincumbent mass press- 
ing upon the nucleus. This question is still under the consideration 
of Mr. Hopkins, and we are encouraged to look forward with great 
interest to its solution. 

To show the effect of great pressure on a variety of substances, I 
may here mention that I availed myself of the apparatus constructed 
for Mr. Hopkins’ experiments to subject different materials to @ 
pressure of from 90,000 tb. to 124,000 lb. per square inch, equivalent 
to 8,266 atmospheres, or a column of water 51} miles in height; and 
as these experiments are of great interest, | may venture 1D this 
place to introduce them to your notice. They were made on lead 
clay, dry charcoal, gunpowder, and on different kinds of timber. In 
the first series of experiments we were greatly limited as regards 
the amount of pressure employed; the cylinder, being 3in. diameter, 
gave only from 5,000 Ib. to 6,000 1b, pressure per square inch. This 
was, however, reduced to ltin., and ultimately a steel cylinder jin. 
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in diameter was used, and from which the following results were 
obtained :— 


Taste V. 
Table showing the effect of compression on different materials. 























No. | Description | Diameter Weight | Pressure Increased 
of | f ‘ind laid on |persq.in. density, | Remarks. 
Exp) substance. Page onl in Ibs. | in Ibs. 
Dried Clay. 1 | 97,588 | 70,597 | 1164 [fac one 
4 a “g . | o7'588 | 79,527 2-081 | 7 Mean 1°622. 
5 | Soot. » | 97,588 | 79,527 1°702 ; 
| | With _ this 
| | pressure the 
$ | Dried Clay. Fi | 54,580 | 123,507 cylinder 
burst. 
This weight 
6 ” »” 47,860 | 108,526 0-726 J was left in for 
a period of 43 
| hours, 
8 | Beeswax. - | 54,998 | 124,990 0°642 
18 | Block Tin. - 54,868 | 124,224 0-800 
| Gunpowder. » | 83,252 | 67,844 1320 
| a ae on 








The beeswax and block tin were solidified under pressure, or, more 
clearly, they were first melted and the pressure applied in the fluid 
state, and ultimately allowed to cool and become solid under that 
pressure, Great difliculty was, however, experienced in getting the 
specimens out of the cylinders, although steel plugs were screwed 
into the cylinder bottom for that purpose. The gunpowder, how- 
ever, was an exception, as it did not adhere with the same tenacity 
to the sides of the eylinder, and was, therefore, extracted in the 
form of # e¢ylindrical bar, with a smooth, polished surface, as_ if 
turned in @ lathe. ‘There were six different kinds of gunpowder 
obtained for these experiments from the Woolwich Arsenal. Most 
of them were coarsely granulated; but when they came from the 
cylinder under pressure the granules were so minute as scarcely to 
be seen under the microscope, and the density so much increased 
as to have more the appearance of steel than of gunpowder. Some 
of our military friends were afraid of explosion from the friction of 
the granules under pressure; but I apprehended no danger, and as 
I subsequently found that it would not explode, and it would not 
even burp rapidly when held to a candle, but was slowly consumed 
by throwing off numerous scintillations or incandescent sparks. 
This was not, however, the case when the consolidated specimens 
were again granulated and reduced to the state of combustion, 
as may be seen from the small residue of carbon which was left. 
These highly compressed specimens were submitted to Mr. Abel, 
the Government chemist at Woolwich, for analysis, but he found 
little or no difference in the specific gravity from the ordinary 
press cake ; the increase being the difference between 1°9353 
and 19290; equal to ‘0063. He also determined the amount of 
charcoal contained in the residue, after combustion, to be as 
follows :— 


The residue from 480 grains of No. E contained 2°24 grains of charcoal. 
Il. 1°34 


» ” ” ” ” 
” ” ” Tit. ” 1°81 ” 
” ” ” 7 - ” be ” 
” ” ” Vi ” 1-96 ” 
” ” ” ° ” » 


Mean 1°93 nearly. 


These results certainly indicate that the increased pressure pro- 
motes the complete action of the constituents of powder upon one 
another, as a considerable amount of effect is lost by incomplete 
contact of the particles, which is the case where it escapes ignition 
in the ordinary pressed powder, when fired from a gun. ‘These 
facts are the more remarkable if we compare the residues from the 
same powder, granulated from the press cake, which was found, as 
the mean of the whole six samples before, to be 39°143 grains, or in 
the ratio of 1:93 : 39°14, or about 1: 20 in favour of the highly 
compressed powder. From this it may be safely inferred that the 
explosive force of gunpowder is considerably increased by pressure, 
and it may be of importance to know to what extent gunpowder can 
be compressed to attain effective combustion, and the maximum of 
explosive force. 

ermit me, before I sit down, to bring under your notice the new 
theory of heat which proposes to explain the thermal agency by 
which power is produced, and to determine the numerical relations 
between the quantity of heat and the quantity of mechanical effect 
produced by it—now termed “ The dynamical theory of heat.” 
Carnot wrote on this subject. His theory rested on the abstract 
conception of a perfect thermo-dynamic engine, or two propositions 
which suppose, first, if a quantity of heat enters a body by any pro- 
cess, and changes its temperature and physical state, and it being 
again restored to its primitive condition, it then follows, according 
to Carnot’s second proposition, that the quantity of heat which 
passes out of the body is precisely the same as that which passes into 
it. This view, to some extent, may be correct; but it does not re- 
cognise the principle of heat being lost by conversion, which, accord- 
ing to the new theory of my friend, Dr. Joule, maintains that heat 
may be changed by conversion into mechanical effect. To elucidate 
this distinction—as it is put by Mr. Hopkins—suppose a quantity of 
water to be poured into a vessel. It might then be asserted that in 
emptying the vessel again we must pour out just as much water as 
we had previously put in. This would be equivalent to Carnot’s 
theory with respect to heat. But suppose a part of the water while 
in the vessel to be converted into vapour, then it would not be true 
that in emptying the vessel the same quantity of water in the 
form of water must pass out of the vessel as had before passed 
inte it, since a portion would have passed out in the form of 
vapour. 

On this the new theory of heat is founded, as it not only asserts 
generally the convertibility of heat into mechanical effect, and the 
converse, but it goes farther by maintaining that, whether heat be 
employed to produce mechanical force or mechanical force to pro- 
duce heat, the result is the same, viz., the same quantity of the one 
is equivalent to the same quantity of the other. 

It was reserved for Dr. Joule to lay the foundation of this theory 
by a series of experiments to determine the law of equivalents ; and 
in whatever way he employed force to produce heat, he found 
the same approximate quantity of heat to produce the same amount 
of mechanical force. This force he estimated in foot pounds, 
namely, that the introduction of 1 deg. of heat into 1 1b. of water is 
equivalent to 772 lb. raised to a height of 1ft. From these researches 
is derived the law of equivalents now iu general use as the measure 
. work done by the application of any description of mechanical 

orce, 





RECENT COAL-CUTTING PATENTS. 

Tue continually-increasing difficulty which colliery proprietors 
experience in obtaining labour at a price which will enable them to 
compete successfully in the various markets in which their coal is 
at present taken, renders the introduction of machinery a positive 
necessity, not to enable them to sell coal cheaper than at present, 
but that they may pay the workmen higher wages, and still ob- 
tain the coal at the same price per ton. Although it is nearly a 
century since the use of coal hewing machinery was first sug- 
gested, it is only within the last three or four years that any 
machine, so nearly approaching perfection as to give any reasonable 
hope of success, has been devised. ‘lhe first coal-cutting machine 
Which proved of any real and practical utility was that inveuted by 
Messrs. Ridley and Rothery, and introduced, in 1861, at the West 
Ardsley Coiliery, by Messrs. Firth, Donisthorpe, and Bower. As 
might have been expected the first machine practically tried was 
found to be capable of considerable improvement, the greatest difli- 
culty which Lad to be encountered arising from the necessity of 
sufficient strength and stability to do the work, combiued with an 





extreme amount of compactness, which should enable it to be moved 
with facility round sharp angles in galleries of less than half the 
area of an ordinary doorway. 

But the mode of cutting straight on with economy and despatch 
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Caprain Ty en’s lecture at the Royal United Service Institution, in 
the presence of the Prince of Wales, the Duke of Cambridge, and an 





being once ascertained, the means of rendering the hine more 
compact soon presented itself, Messrs. Ridley and Jones having 
devised, probably, the most simple and efficient, the adoption of the 
trunk engine enabling them to reduce the length of the machine 
without lessening its stability, while the attempt to substitute the 
oscillating cylinder was found to cause so much oscillation in the 
machiue itself that the alteration was of no practical utility. The 
invention of Messrs. Ridley and Jones, to which we have alluded 
above, was patented on June 8th, 1863, and an illustrated descrip- 
tion of it was published in this journal of October 3rd last ; a brief 
abstract of the several other patents, taken since the success of 
machine-cutting has been proved, is subjoined :—The object of the 
invention of Mr. V. D. Delahaye, of Rouen, is to secure the more 
regular, rapid, and economical execution of the cutting required to 
be made for the separation of the mass of coal, rock, or earth in- 
tended to be excavated, and for boring holes therein. The 
apparatus consists of a frame or frames, adjustable as to height or 
length, with the two ends capable of being caused, by the pressure 
of a screw, to hold firmly against the top and bottom of the partition 
walls of a mine or other cavity required to be excavated. The 
frames form guides for slides, worked by means of a lever and 
ratchet and a pulley, with a cord round it ; such slides having con- 
nected to them, by means of suitable cross framing, the carriage for 
the travelling tool, which carriage has holes in it, for the insertion 
of a forked bar or bars, by means of which the carriage may be 
worked, as required, along the cross framing, friction rollers being 
applied to the carriage, in order to facilitate its motion thereon. 
The operation of the workman is described as simple ; it consists, in 
the case of boring, of imparting to a carrier an alternate motion 
parallel to the guide; in the case of making notches or cuttings, the 
workman has, in addition, to change the position of the guide as the 
work proceeds. 

The invention of Messrs. W. and 8. Firth, of Burley, near Leeds, 
consists, first, in adapting the apparatus used for working seams of 
coal at different angles of dip and rise. With this object, the frame 
of the carriage, on that side which faces the coal, or the reverse, and 
carries the pickers, and against which the pickers work, is of a 
shape to correspond with, and be parallel to, the line of the face of 
the coal. The axle or spindle of the horizontal picker may be let 
into, and work within, a bracket from the frame of the apparatus, or 
otherwise arranged, so that it may be adapted to the required angle, 
and the picker made to work in the position desired; the purpose 
being to work the picker at right angles to the face of the coal, not- 
withstanding the dip or rise of the seam, and of the way on which 
the carriage is moved; or this parallel position may be obtained by 
the employing of wheels of a larger diameter on that side, or the 
reverse side (according as the inclination may be to the rise or the 
dip) of the carriage furthest from the coal against which the appa- 
ratus works. In this case, the wheels on one side would have to 
be mounted loosely upon the shaft, or it might be on a separate 
shaft, and be easily removable therefrom, and wheels, varying in 
diameter, would be required to meet the different inclinations of the 
seam. Another part of the invention consists in adapting an 
expansion chest to the air cylinder, to obtain a better supply of 
compressed air to work the piston. By the mode now adopted the 
supply of air from the supply pipe is not regular or sufficient ; it 
has, therefore, been found better to store an expansion chest with 
compressed air, and, by valve gearing, allow the supply of air 
necessary to work the pisten to pass into the cylinder. By these 
means a full charge of compressed air is instantaneously obtained 
to work the piston. It is preferred to have an air chest connected 
to the engine, and in communication with the valve box of the 
cylinder, but it may be arranged at a short distance therefrom ; 
this chest should contain a quantity equal to three or more 
charges of the cylinder. A third part of the invention consists in 
the employment of oscillating instead of fixed cylinders to work the 
apparatus, whereby the length of the machine may be materially 
reduced. 

It has already been observed that the use of the oscillating 
cylinder caused a difficulty as to the stability of the machine, to 
obviate which, Mr. G, E. Donisthorpe, of Leeds, has patented an 
invention. He observes that, when using a carriage, with picking 
or other cutting apparatus mounted thereon, for getting coal and 
other minerals, it has been usual, in order to resist the vibration 
consequent on the regular successive impacts or actions of the 
picks or other cutting tools, to make the carriage of considerable 
weight. Now, the object of the present improvements is to 
obtain the requisite stability, and capability to resist vibration, 
when a light carriage is employed. This is accomplished by 
applying a wheel or wheels to the carriage, to act against the roof 

f the working, in addition to the wheels which rest on the 
rails or ways along which the carriage is moved from place 
to place in the coal or other mine which is being worked, and 
such additional wheels are pressed elastically against the roof of the 
mine. 

Mr. John Sturgeon, of Leeds, proposes certain improvements in 
coal and rock-cutting machines, to be worked by compressed air, or 
other suitable motive power, whereby the valve gearing will be ren- 
dered self-adjusting, to suit different lengths of stroke; and the on- 
ward or progressive motion of the machine, to keep the pick or 
cutting tool up to its work, will be so regulated or controlled that the 
cutting tool must first peuvetrate a certain determinate depth into 
the coal or material under operation before the machine can advance. 
Thus far the whole of the inventions intended for cutting coal, 
which bave attracted any attention, have been upon the pick 
system; but it appears that, at Hetton Colliery, a machine of an 
entirely different character is about to be introduced, and as Messrs. 
Ridley and Jones’ machine is at work at the Newbottle Colliery, 
almost adjoining, there will be ample opportunity of ascertaining 
the relative merits of the two principles. Mr. Thomas Harrison, of 
the Tudhoe Ironworks, has constructed a turbine coal-cutting 
machine. The machine is on the revolving cutter principle, driven 
by a turbine, which is made to rotate by means of compressed air, 
at a pressure of from 15 lb. to 20 1b. per inch, and performs about 600 
revolutions per minute. 

The cutting wheel is mounted on a traverse slide placed upon a 
frame and tram, the slide being so arranged as to allow the cutting 
wheel to be placed above or below, according to the character of the 
seam. The air is conveyed into the top of the turbine from a 
receiver or blast-pipe, at the rate of 240 cubic feet per minute, and 
rushes through with a velocity equal to 17,000ft. per second. The 
cutters are six in number, and can be arranged so as to cut at any dis- 
tance from the thill, and to any required depth, from 12in. to 3ft. The 
wheel containing the cutters is propelled by a scroll and scroll- 
wheel, conveniently fixed on the back of the carriage, and the 
transverse slide, which carries the wheel, is moved backwards and 
forwards by a quick-pitched screw underneath the slide, It is esti- 
mated that Mr. Harrison’s machiue will be capable of hewing about 
400 tons per day, and the only doubt expressed is whether the cir- 
cular cutter has not the disadvantage of reducing all the coal to 
powder that comes withiu its reach, instead of knocking it out in 
lumps as the pick does.— Mining Journal. 


New Jornt-Srock Companres.—A Parliamentary return, moved for 
by Lord Overstone, shows that between the beginning of last year 
and the 18th of May in this year, 1,176 new joint-stock companies 
with limited liability were registered, and the total number of shares 
created reached the enormous number of 13,348,401. There is, 
however, some qualification of this statement in a note appended to 
the return, to the effect that the registrar of joint-stock companies is 
unable to state how many of the shares have been really subscribed 
for. The persons who registered these companies had only subscribed 
for 672,399 shares. 





of distinguished naval and military officers, may be regarded 
as formally inaugurating a new chapter in the art of war. Probably 
no man possesses, in so high a degree as the gallant captain, the 
qualifications for such a task, because he brings to it both the know- 
ledge of a soldier, and the wide experience of the Railway Inspector 
of the Board of Trade. Amidst the multifarious and onerous duties 
of his present position (and all connected with railways know how 
ably and zealously he discharges them), Captain Tyler has never 
lost any of his interest in his old profession; but, on the contrary, 
has managed to combine the study of military tactics and of railway 
engineering with great practical utility and success—the result being 
embodied in his lecture on the ‘ Military Uses of Railways,” which 
must be in the hands of all who desire to understand the latest phase 
of the science of war. 

There is a grave truth in Marshal Saxe’s epigram, which Captain 
Tyler quoted—that in war legs are of more avail than arms. No 
matter how strong and expert the arms may be, unless the legs carr 
them promptly and punctually to the spot where they are wanted, 
they are of no value at all. Hence it has been justly said that 
marching is the most important operation of war, and that battles 
are often won before ej are fought, so much does the fighting de- 
pend on the transport of troops to the scene of action. Napoleon's 
favourite plan was to select some point of the enemy's line, and to 
hurl his forces upon it in successive masses, each quickly following 
the other. Hence, his victories almost invariably turned on the 
movement of his army ; and it was through attempting too much in 
this respect, with comparatively limited means, and in defiance of the 
season, that he suffered the disaster of Moscow, which was so fatal 
to his career. If Napoleon had had command of railroads, the 
invasion of Russia might, perhaps, have ended in discomfiture, but 
it certainly would have depended on different conditions. Steam 
has already worked a complete revolution in naval warfare, and 
there can be no doubt that it is destined to produce changes equally 
great in hostile operations on land. If we have not yet got the 
length of steam arms, a belligerent may, at any rate, avail himself 
of the steam legs of the railway to concentrate or distribute his 
strength as circumstances may r quire. 

The Romans would not have achieved so many conquests if they 
had not been such capital road makers ; and a modern general is 
very likely to miss the path of victory who does noi know how to 
turn railways to good account. Inthe Crimean war our army could 
scarcely have held its ground before Sebastopol had Sir Joseph 
Paxton’s Works Corps not come to its aid, and bridged with a rail- 
road the sea of mud which separated the camp from Balaklava. 
Moreover, if the aid of the locomotive had been at hand, our army 
would not have been decimated as it was in crossing the steppes to 
the scene of action. It was the Italian war of 1859, however, which 
illustrated, for the first time, in a striking and conclusive manner the 
value of the railway for military purposes. The French transported 
their troops by rail whenever they could, and consequently spared 
them the fatigue and exhaustion of the march. The men, on 
arriving at the end of their journey, are described as being not in the 
least knocked up, but brisk and lively, starting from the station at a 
vigorous “double,” with knapsacks, capotes, tents, and poles, 
batteries de cuisine, c., on their shoulders, It was by the use of the 
railway that the French carried out their celebrated flank move- 
ment, which deprived General Gyulai of the advantageous position 
which he had taken up, and arrested that movement on his part 
which might have changed the whole fortune of the campaign. The 
Austrians, at first bewildered by the novel tactics of the enemy, 
learned, in time, to avail themselves also of the railways. t 
Magenta, for instance, they not only employed the line for the 
conveyance of troops, but took advantage of an embankment as 
a breastwork, a cutting as rifle-pits, and a station as a block house. 

The American war affords still stronger proof of the military im- 
portance of railways, without which it could never have been con- 
ducted on so grand a scale and over such a vast area of country. 
The Confederates certainly owe much to the locomotive. Without 
it their comparatively scanty ranks could never have made head 
against the overwhelming musters of the North, It is not too much 
to say that the railroad has trebled, nay, even quadrupled the forces 
of the South, for it has enabled them to be directed en masse on any 
critical point, instead of being distributed in little detachments over 
the theatre of the war, which may be estimated at some 900 miles 
long by 800 miles broad. Hence the railway communication bave 
in a great degree influenced the character of the operations on both 
sides. Armies have been governed in their movemeuis by the direc- 
tion of the railway which offered the means of transport and a 
supply of stores. Expeditions have repeatedly been formed for the 
capture or destruction of lines and plant, and the want of iron to 
furnish new rails for the old ones, which are well-nigh worn out, is 
a more serious evil to the South than the lack of gold to the North, 
Lee thought it worth while to employ nearly his whole army for a 
couple of days in the breaking up of the Orange Railroad, which 
they did so thoroughly and so much to the injury of the Federals 
that the latter were driven to confess that “the rebels had achieved 
an end fully commensurate with the labour and risk of the cam- 
paign.” On the other hand the Federals were complimented in a 
special general order for “ the herculean task of rebuilding 1,200ft. 
ot heavy bridging in ten days. 

The association of railways and warlike operations has given rise 
to some curious incidents in America. For instance, John Morgan, 
the Confederate guerilla leader, having stopped a train on the Nash- 
ville line, covered the engine with tow steeped in turpentine and 
other inflammable materials, and then despatched it at full speed to- 
wards the Federal position, blazing like a comet dire. Again, on 
one occasion when a body of Federals were advancing upon Hunts- 
ville, “ two locomotives, with trains attached, suddenly made their 
appearance upon the railroad. A shot from one of Simondson’s 
guns (Federal) brought the first train to. The captain then turned 
to pay his respects to the second. A shot or two induced it also to 
haul up. In the meantime, the engineer of the first train was quietly 
getting on a full head of steam, and, when nobody was suspecting 
such a thing, he suddenly darted off. The cavalry went in pursuit, 
and actually chased the locomotive for a distance of ten miles.” ‘I'he 
second train was also fired at but escaped as well. 


Capt. Tyler, in showing the use which may be made of railways 
in war, is careful to point out their liability to destruction and the 
danger of relying on them too exclusively. ‘The practical ‘* moral” 
of the lecture is that the construction, repair, and destruction of rail- 
way works ought now-a-days to be recognised as duties which an 
army may be called on to perform, and in which, consequently some 
portion, at least, of every army ought to be expressly trained, Sir 
De Lacy Evans, and other eminent military authorities, share Capt. 
Tyler's opinion that the soldier ought to be familiarised with the 
use of the spade: and the drill might be extended to include the 
throwing up or pulling dowa of embankments, the laying of rails, 
the erection of wom and so on, with, perhaps, by and by, even 
the working of locomotive engines. On the other hand, there is 
something to be done ty the railway companies. Admiral Sarto- 
rious’s demand that in laying out any new lines their strategical use 
should always be kept in view, is rather visionary—at least so far as 
this country is concerned—but he is justified in asking that carriages 
might be fitted up with a view to the conveyance of troops. On 
many of the French and German railways pegs and little shelves 
are provided in some of the carriages, on which soldiers can hang or 
deposit their accoutrements. A few pegs in the third-class carriages 
might at least be conceded (for it would cost very little) for the bene- 
fit of the volunteers. It is very fatiguing to travel any distance 
encumbered with rifles, cartridge-boxes, belts, and straps. Both the 
companies and the volunteers would find it advantageous to have 
more practice in movement by railway; and we hope that, while ex- 
peditions to Brighton, Leatherhead, and other places may become 
more frequent, a grand national muster of volunteer forces may be 
attempted in some ceniral part of England well served by several 
conveying lines, before the next year is over.—Railway News. 
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A NEW FUEL. 


To enable England to maintain her position in the markets of the 
world as a supplier of iron, economy in the use of fuel in iron- 
making is of paramount importance, and if the subjoined particu- 
lars, which we have received from a correspondent, be borne out 
when the invention is er generally, an euormous step in 
advance will have been made. On Monday a series of experiments 
was made at the Crown Tube Works (Messrs. James Russell and 
Sons), at Wednesbury, for testing an improved fuel, the invention 
of Mr. A. Wall, which bids fair to become one of the most service- 
able that has ever been produced. About 12 lb. of Mr. Wall's 
naphthaline fuel, or olate of coal, was, from time to time, thrown 
into a furnace, with the ordinary fuel, and the steam, which stood 
at 40 Ib., rose to 50 Ib. and 60 Ib. in less time than it could be ex- 

ressed in writing. What appears most remarkable in this fuel is 
that it has the power of propagating its principles to the fuel 
burning with it. After throwing in not more than 1 Ib. of the fuel, 
the furnace looked as if an electric light had been set in it, and the 
quick travelling of the flame on that side of the furnace (for there 
were two furnaces, separated by a partition wall under the same 
boiler, with side flues under the separation, was for the admission 
of air) in which the new fuel was burning proved the heat to be far 
more intense than on the other side, The furnaces on both sides 
had been repaired with fresh lining of best fire-bricks, and this 
circumstance, which had a cooling effect on one, was visibly neu- 
tralised in the other. Under the grate fed with coal the cinders 
accumulated in less than an hour to within a few inches of the 
grate, while there were only about four inches under the patent fuel, 
and that so effectually consumed that there was not a piece larger 
than a walnut to be found in the ash-pit. There were not more 
than 10 Ib. or 12 1b. of the new fuel used in two bours, and in that 
time the flame never flagged, either in the quickness of its travelling 
or in clearness. The clear flame and bright ash-pit left no doubt as 
to the power of the new fuel over coal. 

Another experiment was made in the smithy. A few handfuls of 
Mr. Wall's fuel, broken down fine, were spread over the live cinders 
left after raking off the greater part, and, after being permitted to 
remain a few minutes, he ordered the blast to be put on, when a 
thick white cloud of vapour and ho rose from the hearth, 
and ignited about 12in. or 18in. above it, near the gullet of the 
chimney. Nota particle of free carbon of coal appeared to be in 
the white cloud; in fact, it was nothing but moisture or steam from 
the coal, and pure hydrogen ; at all events there was no smoke or 
hydrogen to be seen that was not burned. A rod of }-in. bar iron 
was now placed in the fire, which soon got hot, and was carried to 
the anvil, where it was bent back on itself, and welded at a single 
heat. The smith, a clever, intelligent man, attempted to re-open 
the weld, but could not. The managing director then ordered him 
to hammer out the weld, which he did to a very small point, with- 
out its showing the least symptom of the weld splitting, or least 
deficiency in working, more than an ordinary bar of good iron 
would do that had not been welded. A 14-in. bar square was then 
broken, and the ends heated. ‘There wag no scarping of the ends; 
they were merely heatéd and jammed together, and hammered (or 
jumped, as it is usually called). The bar was then thrown into 
cold water, and, when cooled to the utmost, it was placed on the 
anvil, and after ten strokes of an 18-lb. hammer it broke close to 
the weld, but not on or at the weld itself, so that the result cannot 
but be regarded as highly satisfactory. 

As the discovery a a substiuute for coal is a matter which should 
attract the most serious attention of all engaged in connection with 
the manmfacture of iron, seeing that, to say the least, there is much 
doubt whether our coal fields are approaching exhaustion, all such 
inventions as Mr. Wall’s, which promise to provide a cheap and 
efficient substitute, are entitled to every consideration. Keeping 
this fact in view, we shall, as soon as the new fuel has been practi- 
cally tested on a large scale, publish the precise details of the work 
done, and endeavour to show the relative advantages of the naph- 
thaline fuel and coal ; in the meantime we may add that, owing to the 
importance of the subject, we shall be glad to give publicity to any 
— embodying inventions on the subject,—Jfining 

ourn 








Tue Steam PLovanin Austratasta.—T he Southland News contains 
an account of a trial of three steam ploughs imported from Scotland, 
and supplied by Messrs, Gray and Co. of Udaingston, It says:— 
The work is performed in the most perfect manner, the furrows being 
turned in a style and with an evenness not to be surpassed by the 
most skilful ploughman. The size of field which can be ploughed 
without shifting the engine is 100 acres. On the magnificent plains 
of this province the result to be attained by the use of tne steam 
plough are almost incalculable, A complete revolution is effected in 
the slow and tedious process of breaking up the virgin soil, and 
what has hitherto been the toilsome work of years may 
now be accomplished in a few weeks. On lands which have 
hitherto been ploughed only to the depth of a few inches the effect 
will be most marked, the cultivator working to almost any required 
depth. With what is styled the slow speed, cutting a furrow I4in. 
broad by 7in. in depth, an average of one acre per hour is attained; 
but one and a half acres can be accomplished with ease by working 
up to medium speed on favourably situated land. Itis stated by the 
gentlemen who have availed themselves of the services of the steam 
cultivator, that in cross ploughing no horse plough could equal the 
manner in which the work is performed. 

METALLURGY IN SwitzeRLANpD.—We have some useful data athand 
as to the progress of metallurgical industry in Switzerland. That 
picturesque and sturdily independent part of Europe—for amid 
many collapses of republics, and many expulsions of dynasties, 
Switzerland has proudly remained unscathed—has about twenty 
forges and foundries which work indigenous and foreign iron. The 
= works are found in the Bernese Jura, in the cantons of 

sucerne and Soleure, The establishment of Lanfen, in the canton 
of Schaffhouse, has a certain importance, as it produces annually 
2,500 to 3,000 tons of worked iron, while the number of workmen 
daily employed amounts to about 150. In the canton of the Vaud 
are the Vallorbes Forges, which annually produce 900 to 1,000 tons 
of iron, in bars and otherwise, representing a value of £12,000; at 
this establishment balances, weights, as well as n. ils, are also manu- 
factured. MM. Vevey and Morges also possess ir. this locality some 
bell foundries and works for the production of fire pumps. In the 
Valais iron is worked at Arden, where there are some rather impor- 
tant establishments, which furnish annually 3,000 to 3,500 tons of 
iron. ‘I'he construction of machinery forms the principal branch of 
metallurgical industry in Switzerland, and has acquired a certain 
degree of development in the cantonsof Zurich, Bale, Soleure, and 
Thurgovia. The most important of this class of establishments is 
that of MM. Escher and Wyss at Zurich, which constructs every 
kind of machinery, such as apparatus for weaving cotton, machines 
for the manufacture of paper, mechanical tools, hydraulic motors of 
every kind, steamboats, locomotives, fixed and portable steam 
engines, &. The number of workmen who are employed here 
ranges between 1,200 and 1,300, and their wages vary from 2s. to 
2s. 6d. per day. A’ motive force of 200-horse power—steam aud 
water—is utilised at these works, and the products which leave the 
establishment are a to Italy, Austria, Brazil, &c. At Winter- 
thur, in the canton of Zurich, is another large establishment—that 
of MM. Riether and Co.—who construct spinning, &., machinery, 
hydraulic wheels, turbines, every description of tools for construc- 
tion, shops, &c. The number of workmen employed at this esta- 
blishment 1s 5v0; the first-class men receive 33. 4d. to 5s. per day ; 
the second-class, 2s, 6d. to 3s, 4d.; and day labourers, 1s, 8d. to 
2s. 6d. per day. It is stated that engines and machinery leave this 
establishment annually to the value of £80,000. There is, besides, 
at Winterthur, the establishment of MM. Sulzer Fréres, where 
pay | machinery is constructed, and where 600 to 800 workmen 
are daily employ In the canton of Berne there are several esta- 
blishments, A turbine manufactory exists at Frauenfeldt, in 
Thurgovia. Altogether, it would appear that the Swiss are as 
industrious as they are brave and hardy. 
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One part of this invention, by William and John Galloway, of 
Manchester, consists in causing a continuous flow of soap and 
water, oil, or other suitable lubricating fluid to pass on to the bear- 
ings or journals of shafts or axles from one or more main reservoirs 
or receptacles containing the lubricating fluid, instead of providing 
each bearing or journal with a separate receptacle for the lubricating 
fluid, as has heretofore been done. 

The invention admits of being carried out in various ways, but 
the arrangement preferred is as follows: — 

At any suitable place or places in the workshop, factory, or other 
locality where the shafting is situated, but somewhat above the 
level of the latter, are arranged one or more reservoirs or recep- 
tacles containing the lubricating fluid; from such reservoirs or 
receptacles pipes are made to pass, following the direction of the 
lines of shafting, and at each bearing of the shafting such pipes are 
provided with a small branch pipe, through which the lubricating 
fluid flows on to the bearing or journal. The main pipes, as also, 
if necessary, the branch pipes, are provided with stop cocks or 
valves for regulating and cutting off the supply of the lubricating 
fluid to the bearings. Receptacles are provided beneath the bear- 
ings to catch the superfluous lubricating fluid that passes from the 
same, and pipes or channels are arranged to conduct such super- 
fluous lubricating fluid into one or more main receptacles, whence 
it may either be pumped back into the supply reservoir, or if not 
suitable for that purpose it may be otherwise made use of. 

In another arrangement of this part of the invention a spindle 
carrying arms wlth scoops at their extremities, or a disc, having 
cavities at or near its circumference, is placed in the reservoir or 
receptacle containing the lubricating fluid, to which spindle and 
arms or disc rotary motion is communicated in any convenient 
manner from the shafting when in motion, and the scoops or cavities 
are thus made to raise the lubricating fluid, and to convey it into the 
conducting pipe or pipes before mentioned, which in this case are 
attached to the reservoir or receptacle above the level of the lubri- 
cating fluid. Or, in place of the arms with scoops or disc with 
cavities, any other known arrangement may be employed, such as a 
small rotary pump, by which, when the shafting is in motion, the 
lubricating fiuid is raised and deposited in the conducting pipe or 
pipes, but which, when the shafting is not in motion, do not supply 
the lubricating fluid to the conducting pipe or pipes. 

Another part of the invention has reference to separate apparatus 
connected to each bearing of shafts or axles for effecting a con- 
tinuous flow of lubricating fluid on to them. 

In one of the improved arrangements there is attached to the 
plummer block or support to the journal of the shaft a receptacle 
containing the lubricating fluid, and upon the shaft is fixed either on 
one side or on both sides, or in the middle of the bearing, a disc or 
discs having cavities, passages, or receptacles formed at or near its 
or their circumference, which disc or discs dips or dip into the 
lubricating fluid, and, when revolving with the shaft, catches or 
catch up the lubricating fluid in the passages; when the latter 
arrive successively at the top of the bearing, an aperture in it is 
made to communicate with a passage or channel formed in or con- 
nected to the plummer block or support, and leading on to the top 
of the journal or bearing, and the lubricating fluid then passes from 
such passages through the channel on to the top of the journal, 
whence it again flows into the receptacle below, and is again lifted, 
as before described. 

In another arrangement a receptacle or box coniaining the lubri- 
cating fluid is connected to the plummer block or support to the 
shaft, such receptacle or box having an aperture at or near the 
centre of two —— sides, through which the shaft passes. On 
the inside face of that side of the receptacle or box which is next 
the plummer block or support is fixed or formed a cylindrical pro- 
jection or disc, having a cavity formed at the top of its periphery, 
which cavity communicates with a passaze, pipe, or spout, for con- 
ducting the lubricating fluid on to the journal or bearing. Upon the 
shaft or axle inside the receptacle or box is fixed or formed a disc, 
dipping partially into the lubricating fluid, and having one or more 
portions of a rim made to project over the before-mentioned disc, 
fixed or formed on the side of the receptacle, a certain space iuter- 
vening between the surface of the periphery of the fixed disc and 
the inner surface of the portions of the rim, which space is, how- 
ever, closed at one end of each such portion, thus constituting a 
small receptacle. As the shaft or axle revolves with the disc upon 
it, the lubricating fluid enters the spaces before mentioned between 
the portions of the rim and the surface of the fixed disc. and is 
carried by the former up to the highest part of the latter, where it 
flows into the before mentioned cavity, and thence through the 

@, pipe, or spout on to the journal or bearing. At the bottom 
of the plummer block or support is fixed or formed a trough for 
catching the lubricating fluid, and for conducting it back iuto the 
box or receptacle. 

Fig. 1 shows an elevation, and Fig. 2 shows a part plan of two 
lines of shafting A, B, to the bearings C, C, C!, C', of which 
lubricating fluid is supplied from one main reservoir D, according 
to the first part of the invention. For this purpose pipes E, E', 
pass from the reservoir D along each line of shafting, and are pro- 
vided at each bearing C, C, C', of the same with branches e, e, e', for 
conducting the lubricating fluid on to the bearing. The branches 
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e,e, e', have stop cocks, by which the supply may be accurately 
regulated. The lubricating fluid passes from each of the bear- 
ings C, C, C!, into the receptacles J, J, J', whence it is conducted by 
means of the pipes K, K', into the lower reservoir or tank D}, 
From this latter it is continually pumped back into the upper 
reservoir D while the shafting is in motion by means of a rotary or 
other pump L, receiving motion from the shafting B by means of a 
strap 6, or in any other convenient manner. By this means, while 
the shafting is in motion, a continuous circulation of the lubricating 
fluid takes place, affording a constaut supply of the same to the 
bearings C, C, C!. 

Fig. 3 shows a sectional elevation, and Fig. 4 shows a part plan, 
of an arrangement in which there is only one reservoir D from 
which the lubricating fluid is delivered into the pipes E, E', only 
when the shafting is in motion, by means of a revolving disc with 
scoops or cavities F dipping into the lubricating fluid, and fixed 
upon the spindle G, which spind'e receives rotary motion from the 
shafting A by means of the gearing H, I. The lubricating fluid is 
conducted from the receptacles J, J', by mzans of the pipe K, to 
wherever required. 

Figs. 5 and 6 show an arrangement for lubricating bearings 
according to the second part of the invention. Fig. 5 shows a 
longitudinal section through the bearing, and Fig. 6 shows a 
transverse section of the same. The arrangement is here shown 
applied to a hanger, but it may also be employed with any other 
description of plummer block. A is the hanger, partially enclosed 
in the receptacle B, forming the reservoir fur the lubricating fluid; 
upon the shaft C is fixed a disc D, having cavities d, d, d, on its 
circumference, which disc dips into the lubricating fluid, and in 
rotating with the shaft in the direction of the arrow, carries the 
lubricating fluid up in the cavities d,d; these latter are provided 
with side openings d', d', for the escape of the fluid on to the bear- 
ing. These side openings are kept closed until they arrive at the 
top of the bearing by means of the side surface of the brasses to the 
hanger, as indicated. Arrived at the top, these openings communi- 
cate with a passage E of some width, as indicated at Fig. 6, through 
which passage the lubricating fluid consequently passes from the 
cavities d, d. d, on to the bearing. Instead of fixing the disc D at 
the side of the bearing, it may be placed in the middle of the same, 
as indicated at the longitudinal section at Fig. 7, openings d', d', 
being in this case provided on each side of the disc for conveying 
the lubricating fluid into the two passages E, E. 

Figs. 8 to 12 show the arrangement for lubricating bearings 
according to the third part of the invention, as applied to an ordi- 
nary plummer block; Fig. 8 shows a front elevation of the same; 
Fig. 9 shows a longitudinal section; Fig. 10 shows a transverse 
section on line X, X, Fig. 9; Fig. 11 shows a detached view of the 
rotating disc D, and Fig. 12 shows a side view of the same. In 
this arrangement a chamber B for containing the lubricating fluid 
is attached to one end of the plummer block A. The chamber B is 
formed in this case of two parts, of which one part E, of a circular 
form, is made in one with the plummer block, or is fixed to the 
same, while the other part, consisting of the cylindrical portion F 
and closed end G, is made to fit in a water-tight manner over the 
circumference of the part E, or it may be fixed to the same by 
means of flanges and bolts, or in any other suitable manner. Upon 
the part E is formed or fixed a cylindrical projection H, having & 
cavity A at top communicating with the top of the plummer block A 
by means of the spout I, and having a second cavity /' at bottom 
communicating with the trough J, J, formed at each end of the 
plummer block by means of the channel K. The cylindrical pro- 
jection H, as also the parts E and G of the chamber B, have central 
openings, as indicated, through which the shaft C passes; upon this 
latter, inside the chamber B, is fixed the disc D, fitting closely 
against the end surface of the part H, and having projecting por- 
tions or scoops d, d, d, which project over the periphery of the 
part H in such a manner as to constitute buckets, as shown 10 
Fig. 10. Thus it will be seen that when the shaft C, and with it 
the dise D, revolves in the direction of the arrow, the scoops 4, d, d, 
carry up the lubricating fluid to the top of the part H, where it 
flows into the cavity f, and thence through the spout I on the 
plummer block; the superfluous lubricating fluid passes through 
the channel K back into the chamber B. 








Foreign anp Couontan Jorrines.— The railway to Naples has 
made Rome a central city, and it will be still more a place of tran- 
sit when the Ancona and Tuscan lines are completed, so that travel- 
lers will be more and more urgent in their endeavours to overcome 
the tiresome obstacles of the antiquated passport system. The 
Maremma line, hitherto only open from Leghorn to Follonica, was 
inaugurated in its whole length to the Roman frontier, near Orbetello, 
on the 16th. Rome is now only deprived of direct railway — 
nication with the North of Italy by the twenty-live miles whic 
intervened between Civita Vecchia and the Tuscan frontier. a 
report of the Panama, New Zealand, and Australian Royal Mai 
Company, to be presented on the 30th instant, recommends & pag 
dend for the six months ended the 31st. of December at the rate 0 
7 per cent. per annum. 
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MALAM & TICE’S MODE OF SUPPLYING GAS TO RAILWAY CARRIAGES. 
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Messrs. Malam and Tice, of Deptford and Islington, construct 
apparatus for supplyivg gas to railway carriages in such manner 
that the gas may be compressed, forced, or admitted into the appara- 
tus at high pressure, and so regulated as to be consumed at the 
burners at a low or reduced pressure, so that each carriage may 


carry a comparatively large quantity of gas. For this purpose they 
fix to the top of the carriage a pipe or series of pipes which act as a 
holder or reservoir of compressed or high pressure gas, and from 
this pipe or series of pipes the gas, having its passage controlled by 
a spripg, valve, or other similar appliance, is carried through a 
regulator to the burners, to which it is delivered at a reduced or low 

ressure, The pipe which conveys the gas from the reservoir or 

older pipe to the burners opens, before reaching the regulator, into 
achamber in which the gas expands, and whence it passes through 
the regulator to the burners. Gas is pumped or admitted into the 
reservoir or holder pipe in sufficient quantity to serve for a desired 
distance, and is thus carried in a comparatively small space. The 
reservoir pipe is by preference led all along the edges of the roof of 
the carriage. The pressure being reduced as explained, the gas 
reaches the burners in a fit condition for combustion. An improved 
regulator, which is sometimes used, consists of two conical valves on 
one stem, which stem also carries a partially or wholly flexible dia- 
phragm on which a spring or springs press. The above mode of 
supplying gas may be adapted for other moving structures beside 
railway carriages. 

The invention next relates to an improved retort. In this retort 
at its upper part isa channel, tubular way, or passage, extending 
from the front towards the back of the retort nearly from end to end 
thereof, and sloping slightly towards the back. This way, or 
passage, forms the communication between the ascension pipe and 
the interior of the retort, for which purpose it communicates at one 
end with the ascension pipe, and the other end leads into the 
interior of the retort, so that the gas generated in the latter is forced 
to pass into and through the passage before escaping into the ascen- 
tion pipe, whereby all the gas is brought into and through the 
hottest part of the retort, and tarry or other impurities are pre- 
vented from falling to the bottom of the mouth-piece. 

The improvements in apparatus for manufacturing and holding 
gas, when for use on ships or other vessels, are to prevent the lurch- 
ing or motion of the vessel from interfering with the working of 
the apparatus. For this purpose recesses or chambers are formed 
in the under part of the hydraulic main at or immediately under the 
parts at which the ends of the ascension pipes, or rather the dip 
pipes which form a continuation of or lead from the ascension pipes, 
enter the main, and the lower ends of such pipes are carried into 
these chambers or recesses, of which there is one for each such pipe, 
so that each pipe dips and opens into such a chamber or recess 
instead of into the body of the main, whereby the ends of the pipes 
are kept submerged and the tarry or other liquids retained in the 
recesses even when the vessel rolls. In respect of gas holders, the 
cylinder is steadied in its descent by fixing thereto catches or teeth 
guided by rollers, and working into racks formed on the pillars or 
standards of the frame of the holder. When the cylinder is to rise 
these catches are disengaged from the racks. This may be done by 
a hand lever working crank arms connected with the catches. 

Fig. 1 is a plan of a railway carriage roof fitted with the arrange- 
ments for supplying gas thereto. ais the roof, on which is fixed a 
pipe or series of pipes 6, to which gas is pumped or admitted at high 
pressure through one or other of two inlets c¢, fitted with high- 

ressure cocks c'. From this pipe 6, which forms the reservoir or 

older pipe, and which receives and stores sufficient gas for a 
required distance, the gas flows into and expands in a chamber e, in 
which is a regulator through which the gas passes, and its pressure 
being thereby reduced, it flows from the chamber e, through a pipe 
J; to burners arranged as usual under ventilators g; d is a spring 
valve for controlling the flow of gas into the chamber e; Fig. 1* is a 
view of an arrangement similar to Fig. 1. 

Fig. 2 is a vertical section of the chamber e, showing the im- 
proved regulator. h is a rod or stem capable of up-and-down travel 
through guides h!, and carrying two conical valves i}, i?, which 
Open and close orifices in the reservoir pipe &, and work against 
Seats attached thereto ; the valve i* is rather Jarger than#'. isa 
flexible diaphragm fixed to the rod h; o',o%, are spiral springs 
fastened to the stem h, o!, being also fastened to the cover, and o? 
to the bottom of chamber e; J, /, are spiral or feather springs fitted 
between the diaphragm & and the cover of thechamber c. The gas 
—_ on the diaphragm 4, which carries the valves i', i?, upward, 

ut the pressure of thesprings / on the diaphragm 4, and the action 
of the springs o!, o?, on the axis or stem h, prevent the valves from 
closing. and thereby control the flow, expansion, and pressure of the 
84s. Oscillation of the flame is also thus prevented: the pressure 
of the springs J, o!, 0?, may be adjusted by nuts, or in any ordinary 
manner; the diaphragm & may be faced with metal. Instead of 
using springs, the rod h may be weighted with liquids or otherwise 
&t its upper end, and is in that case prolonged into a box surmount- 
ing the chamber e; or, instead a the above regulator, there is 
Sometimes fitted in the chamber e a regulator, shown in Fig.3 
(elevation partly in section), called a compensation regulator ; here 
the mouth of the pipe 6 is opened and closed by a valve m, attached 
by a stem m! to a lever n, working on a fulcrum 9, fixed upon the 
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pipe b. pis aspring pressing on the lever n; q is a worm working 
against one end of the lever, and driven at a very slow rate by a 
train of wheels ¢, ¢ (only a portion of which is shown), whereof the 
driving axis w passes out of the chamber through astuffing box, and 
is actuated by clockwork or otherwise. The spring, by its pressure 
on the lever, tends to close the valve m, being regulated for the 
required number of atmospheres, while the worm exerts a very 
gradual upward pressure on the lever, and thereby tends to counter- 
act the pressure of the spring and to oper the valve ; thus the flow 
and pressure of the gas are regulated as required, Instead of the 
above regulators ordinary regulators may be employed. 

Fig. 4 is a longitudinal section, and Fig. 5 transverse vertical 
section of the improved retort; Fig. 6 inside elevation of the 
mouth-piece, A is the retort, and B the mouth-piece ; C (shown in 
inside elevation, Fig. 6*) is the lid; D is a tubular passage formed at 
the upper part of the retort and mouth-piece, and extending ina 
slightly inclined direction from the front of the mouth-piece towards 
and nearly to the back of the retort; it opens at back into the interior 
of the retort, and the ascension pipe E opensinto it at front, so that it 
forms the only communication or thoroughfare between the pipe K 
and the interior of the retort ; hence all the gas generated in the 
retort is obliged to pass through the passage D, on its way to the 
ascension pipe, as indicated by the arrows, and will thus be carried 
to and through the hottest part of the retort before it can flow away 
therefrom, by which means gas will be generated rapidly and 
abundantly, and tarry and other impurities will be prevented from 
reaching and choking the bottom of the pipe E, or from dropping to 
the bottom of the mouth- piece B. The passage D is terminated by a 
recess D! on the inner surface of the lid C, and it should be a little 
larger at buck than at front for convenience of inserting and with- 
drawing a cleansing instrument. Fig. 7 is a section of retort 
showing a similar arrangement. 

Fig. 8 is a longitudinal elevation, and Fig. 9 end view, both 
partly in section, of the improved hydraulic main; Fig. 10 is a hori- 
zontal section thereof; F is the hydraulic main, at the bottom or 
lower side of which are a number of chambers or recesses G, G; 
E', E}, are the dip pipes, that is to say, the pipes which form the 
ends or continuations of the ascension pipes; there is one such recess 
G for each pipe E'. The pipes E' dip and open into these recesses 
G, whereby the lower ends of such pipes are kept submerged, and 
the tarry or other liquids or impurities retained in such recesses, 
and kept out of the body of the main even when the vessel rolls or 
lurches. 

Fig. 11 is an elevation, and Fig. 12 plan of a gas holder H, H', 
fitted with the arrangement for steadying the cylinder in its descent, 
which is exemplified on a larger scale in elevation, Fig. 13; plan, 
Fig. 14, and end view, Fig.15. H is the movable cylinder; H', the 
fixed cylinder, and I, I, the pillars or standards between which the 
cylinder H rises and descends, On the inner side of each pillar I 
is a vertical rack J; K, K, are catches, teeth, or clicks which 
engage the teeth of the racks J. Each tooth, K, is cut away at its 
lower or inner end to receive a grooved guide roller L, which, as 
also the tooth K, is supported iz the cradle M. ‘The rollers work 
against the sides of the racks and keep the teeth to their work. As 
the cylinder H descends the teeth K work in the racks J, and steady 
it, and prevent it from being displaced, notwithstanding the lurching 
of the ship. N, N, are crank rods having at their outer ends oval 
slots v, v, which engage studs w, on the teeth K ; these rods N are all 
united at their inner ends to a lever handle O. When the 
handle O is moved in one direction it will draw the rods N inward, 
and thereby draw away or disengage the teeth K from the racks J 
(the outer edge of the slots v working against the studsw). This is 
done when the cylinder H is to rise; but when the handle O is 
worked in the reverse direction it will drive the rods N forward, 
aud thereby push the teeth K into gear with the racks J. 

Fig. 16 isa vertical section, showing an arrangement for uni- 
formly delivering the gas from the holder in case the movable 
cylinder should get displaced at sea, 1% is a delivery pipe leading 
from a gas holder into one end of a chamber W, from the other end 
of which leads a main or service pipe X, for supplying the burners ; 
Y isa fan working in the chamber W, and driven by clockwork or 
other power. When this fan is at work the gas will be drawn from 
the holder and delivered with regularity ; instead of a fan a screw 
or wheel may be fitted in the box W. 

Fig. 17 is an elevation, partly in section, and Fig. 18 plan of an 
improved gas holder, consisting of a flexible vessel 8, for receiving 
and holding gas fitted in a close or air-tight chamber T, which, 
when for use at sea, is mounted by trunnions or gimbals at z, to 
hollow pillars I', I, and pipes J', J?. The pillar 1’! communicates 
with the vessel S through the pipe J!,and serves for the inlet of 

gas from the retorts and purifiers; the 1? communicates with the 
vessel 8, through the pipe J*, and serves for the outflow of gas from 
the vessel S for consumption. The bottom of chamber T forms the 
bottom of vessel 8, and the pipes J’, J*, communicate with the 
vessel S, through the botiom (which is rigid). The vessel 8, of 
course, expands and contracts with the inflow and outflow of gas. 
V isa pipe furnished with a stop-cock, and connected by an union 
joint with the casing T, with which it communicates, and whence it 
carries off the noxious emanations to any desirable point. The use 








of gas in railway carriages has considerably increased lately. 





MANCHESTER BOILER ASSOCIATION. 


Tue last ordinary monthly meeting of the Executive Committee 
of this Association was held at the offices, 41, Corporation-street, 
Manchester, on Tuesday, May 3ist, 1864, Hugh Mason, Esq., 
Vice-President, in the chair, when Mr. L, E. Fletcher, chie 
engineer, presented his report, of which the following is an ab- 
stract :— 

During the last month 226 engines have been examined, and 402 
boilers, 16 of the latter being examined specially, and 1 of them 
tested with hydraulic pressure. Of the boiler examinations, 287 
have been external, 18 internal, and 97 thorough. The following 
defects have been found in the boilers examined :—Furnaces out of 
shape, 2 (1 dangerous); fracture, 8 @ dangerous) ; blistered plates, 
2; internal corrosion, 11; external corrosion, 9 (3 dangerous) ; 
internal grooving, 8; external grooving, 4; feed apparatus out 
of order, 1; water gauges ditto, 9 (1 dangerous) ; blow-out appa- 
ratus ditto, 9; fusible plugs ditto, 2; safety valves ditto, 1; 
pressure gauges ditto, 11 ; deficiency of water, 1 ; total, 78 (7 dan- 
gerous). Boilers without glass water gauges, 5 ; without pressure 
gauges, 2; without blow-out apparatus, 22 ; without back pressure 
valves, 22. 

The tabular statement of these defects, as well as the detailed 
consideration of them, is postponed until next month. 


EXxpLosions. 

I have to report the occurrence of six explosions during the past 
month, by which eleven persons have been killed and thirteen 
others injured. None of the boilers were under the inspection of 
this Association, while all of them, with one exception, have been 
personally examined since the explosion; and I have to acknow- 
ledge the courtesy of the proprieters and managers of the works in 
question, in assisting me in my investigations, and in one instance 
supplying me with a drawing of the exploded boiler, clearly show- 
ing the lines of fracture. 


TABULAR STATEMENT OF EXPLOsions FROM ApaiL 23RD, 1864, 
To MAY 27Tu, 1364, INCLUSIVE, 




















Progres- ii oe 
sive No.| Date. General Description of Boiler. a a Total, 
for 1864. 1% 
10 May 5 | Locomotive .. .. «. «: 1 | 8 
11 » | Locomotive .. .. oo 0 2 2 
12 » 13. Plain cylindrical egg-ended, 
externally fired .. .. .. 1 1 2 
13 »» 13. Plain cylindrical egg-ended, 
externally fired .. ..  .. 3 3 6 
14 »» 23 Details not yet ascertained .. 5 4 | of) 
15 +» 26 Double-furnace ‘‘breeches” | 
boiler, internally fired .. 1 1 | 2 
Total wat © 3 | % 








No. 10 Explosion, by which one person was killed and two others 
injured, occurred to the boiler of a locomotive engine, while stand- 
ing at a short distance from a railway station, The locomotive, 
which was employed on goods traffic, and had six wheels coupled, 
was of the ordinary construction, and about ten years old, having 
been re-tubed two years since. 

The cylindrical portion of the boiler, as well as the crown of the 
outer fire-box shell, was rent into a number of pieces ; and but little 
of the portion of the boiler sheli between the fire box and smoke 
box left; while many of the tubes were fractured, and the remainder 
bowed outwards. ‘The fragments were scattered in every direction, 
and some of them blown to a great distance, one of the spring bal- 
ances belonging to the safety valves falling through the roof of a 
cottage, and seriously injuring one of the inmates. 

The cause of the explosion was attributed, at the inquest, by three 
successive witnesses, all of whom were practical boiler makers, to 
shortness of water, and consequent overheating of the plates, This, 
it was thought, had produced a gas inside the boiler, which, upon 
ignition from the hot tubes, caused the explosion. For this, it was 
added, the driver, who had been killed by the explosion was respon- 
sible, in having allowed shortness of water to occur. The jury 
brought in a verdict of accidental death, adding that they could not 
clearly ascertain the reason of the explosion. 


A personal examination of the exploded boiler led to a very dif- 
ferent conclusion from that given in the preceding evidence. The 
crown of the inner fire box, as well as its sides, were found 
uninjured, and the roofing stays in perfect condition; while the 
rents, instead of being in the fire box, which would have been the 
case had the plates been overheated, were confined to the external 
shell, as already described ; so that it isclear that the explosion was 
not due to shortness of water. On further examination it was found 
that the character of the water was somewhat corrosive, and the sur- 
faces of some of the plates had been eaten into indentation by it; while 
close to the overlap at a longitudinal seam of rivets, at the left- 
hand side of the cylindrical — of the boiler, and in the ring of 
plates nearest to the smoke box, a deep furrow was found to have 
been eaten, which ran longitudinally more than half way across the 
width of the plate. At this furrow, which was below the water 
line, the plate had rent, and there can be little question that this 
rent was the primary one from which the others developed, and to 
which the explosion had been due ; so that the supposition of short- 
ness of water, as well as thatof the formation of explosive gases, 
and the neglect of the engine driver, may be dismissed, and the ex- 
plosion attributed simply to weakening of the plates through the 
furrowing action, which is found to be more or less developed in 
nearly all boilers, but more especially in locomotives. 

No, 11 Explosion. This, like the preceding one, occurred to the 
boiler of a locomotive engine, while standing very near to the 
station. The locomotive was employed on passenger traffic, was 
of the ordinary construction, and about ten years old, 

The shell rent at the base of the steam dome, which was shot 
upwards, and thrown to a considerable distance. From this open- 
ing a number of rents radiated, and the upper part of the cylind- 
rical portion of the shell was rent into several pieces, which, however, 
did not fly to any great distance, and but little damage resulted from 
the explosion ahogether. The consideration of the directions in 
which the fragments had flown, as well as an examination of the 
parts themselves, left little room to question that the primary 
rent had occurred at the base of the steam dome, where the ring of 
angle iron, with which it was [attached to the shell, was found to 
be severed for a considerable distance through the line of rivet 
holes. This explosion is considered, therefore, to have been due to 
the existence of the steam dome, and that, had it not been for this, 
the explosion would not have occurred. 

The danger of these steam domes has been frequently pointed 
out to the members of the Association ; and this explosion, which 
is by no means singular, affords an additional iJlustration of the 
importance of dispensing, with them altogether, at all events in sta- 
tionary boilers. 

A good deal of misconception, however, exists with regard to their 
efliciency ; and they are considered by some to make a valuable ad- 
dition to the amount of steam room within the boiler, and thus to 
compensate for the irregular loads upon the engine. The fallacy of 
this, however, may be simply shown. Few steam domes exceed by 
more than four times the capacity of the engine cylinder, so that, 
/ even if the dome could be entirely exhausted, it would work the 
| engine but a few strokes; while the entire space above the water 
| line in a Lancashire boiler, 7ft. in diameter and 30ft. long, contaius 
but little more steam than the amount generated every minute when 
in ordinary work, Again, one foot of chamber room, filled with steam 
at 60 1b, will only yield 4ft. at atmospheric pressure; whereas 
1 cubic foot of the water, which would be of a temperature of 
302 deg. Fah., would yield considerably above 100 cubic feet of 
| steam at Lg pe py ; 80 that in a boiler worked at a pres- 

sure of 60 Ib. a foot of space, filled with water, has stored up within 
| it more than thirty times a3 much power as one filled with steam. 
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From this it will be clear that the reservoir of power is not in the | then no one will question the fact; but we may remind this ex- 


steam, but in the water. 

In order to prevent priming, all that is necessary is to take the 
steam off at anumber of points, and not to allow a concentrated rush 
at any one. To effect this, horizontal perforated a are carried 
along with the steam space, and which are so widely known, and are 
found to be most efficacious. A considerable number are at work 
in the boilers under inspection, and give very satisfactory results. 

Steam domes also are inconvenient. Railway companies fre- 
quently refuse to transport boilers with them on. Also, they are an 
obstruction in getting new boilers into place, and in removing old 
ones where the head-way is limited, and have to be cut off altogether 
where it is necessary to revolve boilers in their seats so as to bring 
the bottom upwards for repair. Again, leakage is constantly found 
to arise at their attachment to the shell. 

lt is trusted that these remarks will be of service in dispelling 
the delusions entertained with regard to steam domes, and thus tend 
to the discontinuance of these inconvenient, expensive, and perfectly 
useless appendages to steam boilers. 

Explosions Nos. 12, 13,15. The scene of these explosions has 
been personally visited in each case, and the cause investigated, but 
the particulars are postponed until the next monthly report. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





ON THE RELATIONS OF HEAT AND FORCE, 

Sin,—T he recondite laws of elemental physics were formerly dis- 
cussed mostly in works or journals specially devoted to scientific 
inquiries, but these channels seem too narrow to convey the rising 
floods of knowledge supplied by the teeming brains of our times; 
hence, resort is had to the reviewers’ ample pages of all work, to 
couvey and clear the currents, so as to suit the general appetite. 

“ Pity ’tis,” then, that the more elaborately some of these laws are 
treated, the more mazy they become, when appliedto known pheno- 
mena, ‘This is strikingly verified in explanations lately given of 
the nature of heat and force, The subject having engaged the labours 
of many eminent philosophers of late years, it would ill become 
me to speak lightly of the experiments, and the inferences from 
them, that have been adduced in support of the dynamical theory of 
heat. if their labours, however, are to be explained in the popular 
journals, I submit that they should be set forth in a plain prosaic 
style, rather than in the lofty poetic forms of late employed to ¢luci- 
date the “new discoveries ” concerning the relations of heat and 
force. I shall notice these explanations farther on. Let us look, 
first, at the point embraced in the new theory, as put by its 
advocates, 

1, That, in all cases, moving forces produce their equivalents in 
heat. 2. That, by the exertion of force, sensible or active heut is 
produced in some cases, and latent, or inactive, heat is produced in 
other cases. 3. That arrested motion always evolves heat, in pro- 
portion to the foree expended in generating the motion destroyed ; 
and that, therefore, Lcat is motion, and not a material element. ‘I'he 
above cases of mechanical forces are to be considered apart from the 
chemical forces to be ncticed farther on. With respect to the for- 
mer class of moving forces, we allege that they compress or abrade 
the bodies on which they are expended—that, when no compression 
or abrasion takes place, then no such heat is evolved; that the 
amount of heat, when evolved, is in proportion to the compression 
or disruption effected, and not to that of the force expended ; and, 
therefore, that arrested motion does, or does not, produce heat, just 
as the reacting forces may, or may not, compress or change the 
forms of the bodies in collision. ‘Thus the forces are exerted both 
when they cause the evolution of heat, and also when no heat what- 
ever is produced by their action, and these several results depend on 
the nature of the reacting forces in the cases named. ‘lhe explana- 
tion of these facts is based on the latent, or specific, heat doctrine. 
The alleged new discoveries, therefore, can afford no new informa- 
tion on these phenomena, and they seem rather to confuse than to 
explain the observed effects of such acting forces. In short, we all 
know that vast mechanical forces are in continuous action, and that 
the motions attending them are arrested, while no sensible heat is 
produced thereby. May we not, then, in fairness, call upon the up- 
holders of the new doctrine to account for the cases so conflicting 
with their allegations ?—“ that equivalents in thermal effects always 
follow the exertion of moving forces and arrested motions.” But 
we are told that, whenever expended forces and arrested motions fail 
to produce the amount of sensible heat due to them, it is because 
such heat is absorbed in the work done, and to account for this work 
done it is assumed that the forces “have not been lost; but have 
been expended in exciting molecular motions among the particles of 
the bodies acted on, which motions are too minute to be perceptible 
by any means of observation at our disposal,” and, I may add, too 
minute and evanescent for the comprehension of common minds, 
Thus far concerning the action of mechanical forces and their 
thermal effects, 1 come now to some chemical changes, said also to 
verify the “ force-heat theory.” Their results, also, are measured by 
“foot pounds,” and “ work done.” 

In the January number of the “ Edinburgh Review,” the “ Thermo- 
dynamic ” theory is expounded by a far more talented writer than 
it was in the article you gave (some time back, in the ENGINEER) 
from the North British Review.” Itis due to the former to say, that 
he has stated fairly and exactly the degrees of heat appearing and 
disappearing in the changes of the forms of water, by freezirg, 
thawing, and evaporating, so that what becomes of the heat when 
inactive or latent in the liquid or vapour, is the simple question for 
solution. I beg to quote iu full, as a curiosity, the reviewer's minute 
description of the well-known mutations of heat that attend the 
changes in the forms of water. Thus:— 

“Tt is not only the change of heat into mechanical action that the 
theory of thermo-dynamics explains; this theory also furnishes a 
solution to many of the most complex phenomena in nature. Thus 
the questions of latent heat and the heat of chemical combination 
are rendered intelligible. If we warm a pound of ice, having a 
temperature of 32 deg. Fah., we find that when all ‘he ice is melted 
the water exhibits no augmentation of temperature, the thermo- 
meter still standing at 32 deg., although heat enough has been added 
to have heated 1 1b. of water, at 32 deg., to 143 deg. Fah. If, again, 
we continue to heat the melted ice, the temperature rises until the 
thermometer stands at 212 deg., when the water begins to boil. The 
thermometer now remaius stationary, and the water gives off steam, 
at the same temperature, until it is all boiled away; and to convert 
the pound of water, at 212 deg., into a pound of steam at the same 
temperature, 967 times as much heat is required as is needed to 
raise 1 1b. of water 1 deg. of Fahrenheit. Heuee the latent heat of 
water is said to be 143 deg.; that of steam 967 deg. Fah.; so named 
by those who first observed the phenomena, because the heat thus 
employed to melt the ice or evaporate the water was hidden, and 
not sensible to the thermometer. The mechanical theory of heat, 
however, explains what has become of this hidden heat. It declares 
that the heat thus expended is consumed in doing internal work. 
It separates the particles of the ice to form water, or of the water 
to form steam, aud it is given off whenever the water is frozen or 
the steam condensed. ‘The quantity of heat which is evolved in 
these changes of state is but very small compared to that set free 
when the constituent elements of the water undergo combination.” 

Then follows the sum of heat evolved by combining 91b. of these 
elements, and its mechanical equivalent is stated as 47,000,000 of 
foot pounds; the combination, however, is admitted to be a chemi- 
eal action. I honour the frankness of the author's exact account of 
the alternate exhibition of the same amount of heat in the latent 
and sensible states, and marvel at his assumption that an explana- 
tion is offered, by saying that the latent heat is consumed in “ doing 
internal work.” If by this he intends merely to assert that the 
force or energy of the latent heat sustains the liquid and vapourous 
forms of water, and the gaseous state of its constituent elements, 





pounder of the dynamical theory, that those transitions of form are 
clearly accounted for on the established theory of heat being com- 
bined chemically, in specific doses,and therefore latent in the several 
forms of water and the two gases. This appears to be admitted, in 
substance, by the author, who says:—“ ‘I'he chemists have shown 
that in the combination of the gases to form 9 1b. of water heat 
enough is evolved to raise the temperature of 61,200 1b. of water 
1 deg. Fah.” Now, since all the mutations of heat in question are 
brought about by the chemical forces so called into action, there can 
be no means of measuring them by any mechanical forces, such as 
falling weights expressed in specific numerals. The force or energy 
of chemical action was explained, so far as known, some sixty years 
ago, by an eminent philosoper. Thus:—‘The motions which 
accomplish the combinations and decompositions of bodies depend 
on the peculiar attractions and repulsions of the particles of the 
bodies ; while the motion of the sun and planets and of other dis- 
tinct aggregations of matter depend on the general attraction termed 
‘ gravitation ;’ the peculiar attractions before mentioned are termed 
‘chemical affinities,’ but the repulsions of the particles of bodies 
have not been named, nor sufficiently understood, though they ap- 
pear to be as powerful agents as the attractionsare. In what manner 
attractions and repulsions are produced has not been attempted to 
be explained.”— Darwin. 

It is clearly beyond the scope of any known mechanical force to 
measure and define the unknown ehemical forces or motions that 
belong to the different forms of matter when thus combined in 
chemical equilibrium, as in the cases stated of water. The “ mathe- 
matical demonstrations ” which we have seen employed to show the 
way in which the mechanical forces generate molecular motions in 
bodies have signaily failed to prove anything. For, since they pro- 
ceed upon supposititious bases, the inferences thence deduced are alike 
uncertain and shadowy. They start on the ground that the 
ordinary moving forces do, in fact, excite into action the molecules 
or ultimate particles of bodies, and that these exert mechanical re- 
acting forces just equal to the original impulsive forces expended. 
Now, this assumption is not only unproven, but is not susceptible 
of any solid proof. It certainly cannot be received as evidence of 
such silent aud hidden action, to say that whenever any arrested 
motions take place, without evolving sensible heat,then the equivalent 
of the expended forces consist of “ the internal work done!” When- 
ever the term work is employed it should convey the plain impres- 
sion that some act, either tangible or visible, has been performed in 
proof of the “ work,” But no proofs have been, or can be, adduced, 
to show that such internal motions ever take place in bodies; and 
even if they do, we can have no knowledge of them, and therefore 
have no right to assume that they exert any mechanical forces to do 
such internal work, This said term of “‘work done” has been so 
extensively and gratuitously used, to solve enigmas about reacting 
forces, that we havea right to ask for some plain account of the 
meaning intended by the allegation of “ work done.” Whilst mathe- 
matical formule, resting on ascertained data, are unerring guides in 
physical science, the methods adopted require a clear startiug point. 
No one will “ dispute against the arithmetic,” yet, even here, if we 
begin with the 0, it cannot be raised into a value beyond 0, by any 
manipulations of figures or their signs. Take the case of moving 
force. We all know well enough that any portion of matter, how- 
ever small, moving with a certain initial velocity, through any given 
distance, will serve to estimate by a simple process the sun of force 
acquired by any mass, however large, moving through the same 
space in the like time. Hence, from the known laws of moviug force 
are readily deduced the amount of force in or exerted by any moving 
bodies, whether they have the velocity of 16ft, per second, or of that 
number of miles or leagues per second. Thus we may find the 
exact forces of the water falls, of balls shot from cannon, of 
“meteors rushing through the realms of air ;” but to measure any 
force we must be certain that a real body does move, and exert the 
imputed force. It is, therefore, clearly inadmissible to assign any 
moving forces to the hidden particles of bodies. It must be the 


| mechanical aciion aloneof some cognisable and distinct body, whose 








force can be given in falling weights. From the high authority of 
Dr. Tyndall it appears that the mechanical forces called into action 
by the mutations of water and its constituents are shortly expressed 
thus—“ Nine pounds of water, in its original progress, falls down 
three great precipices, equivalent to the descent of a ton weight, 
down the respective precipices, of 22,23vft. high, down 2,900ft. 
high, and, lastly, down 433ft. high.”— Review, p. 22. 

No doubt the numbers are fairly computed from premises held 
unquestionable by the author, but which are shown to be devoid of 
solid proof, since they nest on the conjectural action of the mole- 
cules of bodies. On the other hand, common sense revolts at the 
assumed analogy between the obvious crushing forces of falling ton 
weights, and the hidden forces (whatever they may be) exerted by 
chavges in the forms of water and its elements—say, by the compo- 
sition of the 9 1b. of water—by condensing its steam into the liquid 
state, and by freezing this into ice, neither of which changes of 
form ever exhibit any mechanical] action whatever. 

It may be asked—* What need of stating these known laws 
in proot of obvious facts?” My reply is, that they are virtually 
abnegated by the dogmatic assumptions of vast mechanical forces, 
excited by unknown atoms, to satisfy the conditions of the new laws 
of dynamics. 

I proceed now to the more poetical and fervid views of the 
“Fashionable Philosophy of our Times.” There is a real fascina- 
tion in the eloquent passages given at pp. 23, 24, and 25 of the Re- 
view from the works of Von Helmholtz and Dr. Tyndall. The 
latter, concerning the sun’s influence on the earth, says:—“ His 
warmth keeps the sea liquid and the atmosphere a gas, and all the 
storms which agitate both are blown by the mechanical force of the 
sun. He lifts the rivers and the glaciers up the mountains, and thus 
the cataract and the avalanche shoot with an energy derived imme- 
diately from the sun. Thunder and lightaing are also his trans- 
muted strength. He rears, as 1 have said, the whole vegetable world, 
and, through it, the animal. ‘The lilies of the field are his 
workmanship, the verdure of the meadow, and the cattle upon a 
thousand hills. He forms the muscle, he urges the blood, he builds 
the brain. His fleetness is in the lion’s foot, he springs in the 
panther, he soars in the eagie, he glides in the snake. His energy 
is poured freely into space, but our world is a halting place, where 
his energy is conditioned. Here‘the Proteus works his spells, the 
self-same essence takes a milder shape and hues, and finally dissolves 
into its primitive and almost formless form. The sun comes to us 
as heat, he quits us as heat, and between his entrance and departure 
the multiform powers of our globe appear. They are all special 
forms of solar power—the moulds into which his strength is tempo- 
rarily poured, in passing from its source through infinitude. 
Presented rightly to the mind, the discoveries and generalisations of 
modern science constitute a poem more sublime than has ever yet 
been addressed to the intellect and imagination of man. ‘The 
natural philosopher of to-day may dwell amidst conceptions that 
beggar those of Milton.” 

‘Chis brilliant description of the sun's vivifying powers, may be 
received as in the main as correct enough ; but all of it is in sub- 
stance familiar te everybody. It would indeed be thought puerile 
if given as information, in the unadorned vernacular tongue, as thus 
—the sun’s heat is found to be necessary to the growth of animals 
and plants. To the influence, under the hand of God, we must 
ascribe all of the ele 1 changes and motions which give rise to 
and sustain the entigg s¥atemt of organic life, and which serve like- 
wise to explain most of thasurface changes which have taken place 
on the earth, &c. Ido not here desire to cast the least slight on 
these illustrations of phenomena, as given by Dr. Tyndall, if 
they are employed to awaken the deep feelings of awe aud admira- 
tion, which should be inspired by the contemplations of the more 
recondite of nature laws. A similar work of genius appeared some 
sixty years ago, from the pen of a great philosopher, in “immortal 
verse” :— 

** God the first cause in this Terrene abode, 
Young nature lisps, she is the child of God, 


Ere time began, from flaming chaos hurl’d. 
Rose the bright spheres that form’d the circling world, 
Earths from each sun with quick explosions burst, 
And second planets issued from the first; 
Then, while the sea at their coeval birth, 
Surge over surge, involved the shoreless earth— 
Nursed by warm sunbeanis in primeval caves, 
Organic life began beneath the waves. 
First heat from chemic dissolution springs, 
And gives to matter its eccentric wings. 
Hence, without parent by spontaneous birth, 
Rise the first specks of animated earth, 
From nature’s womb the plant or insect swims, 
And buds or b hes with mi pic limbs. 
In earth, sea, air, around, below, above. 
Life’s subtle woof in Nature’s loom is wove.” 
“ The eagle soaring in the realms of air, 
Whose eye undazzled drinks the solar glare.” 
**Tmperious man, who rules the bestial crowd 
Of language, reason, and reflection proud, 
Arise from rudiments of form and sense, 
An embryon point, or microscopic ens.” 
Darwin's Temple of Nature, London, 1806. 
‘* These lofty lines proceed like magic wand, 
To guide our footsteps o’er that primal strand, 
Where nature worketh with her mystic hand.” 

They are, however, more likely to dazzle than to enlighten the 
careful inquirer into nature’s laws. Still, they can work little 
harm to the student who interprets rightly the first two lines of the’ 
above quotation from the “ great scholar, poet, and philosopher,’ 
Dr. Darwin. ‘lhe speculations concerning heat at the beginning of 
this century appear to be, in substance, nearly repeated by the 
authors of those now current. The “ warm sunbeams” then pro- 
duced heat from “ chemic dissolution;” now, it comes from the 
“ dynamical energy ” of his beams. Then mucus was, now carbon 
is, the supposed agent for exciting and sustaining organic life. 

lt is said that, the “discoveries of modern science constitute a 
poem more sublime than has ever been addressed to the intellect 
and imagination of man.” If this be so, I should prefer seeing these 
discoveries presented to the imagination in the form of “ immortal 
verse,” as of old, rather than in that of measuring them out mecha- 
nically by falling weights. 

A clear line should be drawn between any speculative doctrine 
like this of mechanical forces exerted by molecular motions,” and 
the established laws of moving force, and in anomalous cases they 
should be met by careful inquiry, not by imposing dicta. The 
reviewer has given a fair analysis of the claims ascribed to Jules 
Robert Mayer, 1842, to M. Seguin, 1839; and to the other able 
physicists who support the dynamic creation of heat as a new dis- 
covery. It is needless to dwell on the priority of claims to the dis- 
covery of the thermo-dynamic theory while the theory itself rests 
on such untenable grounds, and is so vaguely sustained by the 
authors above mentioned. 1f we desire to trace this discovery to its 
real origin, we must look back to the days of Bacon and Boyle, or 
even to some ages before their time. Of the present, however, I 
may observe that while chemical science has, of late, been 
greatly advanced by the labours and real discoveries of the 
eminent German physicists of our day, and whose authority 
on kindred inquiries stands so high, we can by no means allow it to 
pass unquestioned, as applied to their deep speculations on elemental 
physics, any more than to their former dreamy metaphysics. Both 
of these latter, though not quite Gospel in prosaic England, are and 
were eagerly taken up and re-echoed by the sages on the banks of 
the Clyde and he Forth. 

If we look to what has really been done in modern times towards 
supporting the mechanical theory of heat, we find little or nothing 
beyond the experiments of Count Rumford and Sir Humphry Davy, 
so often referred to, and the more recent experiments of Dr. Joule . 
Those «f Rumford made a great impression in their day, and by 
some were considered fatal to the specific heat doctrine; but they 
were afterwards found to be explicable on the common theory of a 
material calorific element. (See Dr. Henry on Heat, in the * Man- 
chester Literary and Philosophical Society’s Memoirs.”) 

With respect to the experiments of Sir Humphry Davy, they 
cannot be fairly quoted as supporting the force heat theory, nor did 
Sir Humphry advance them as such, but merely as opening the 
question as to the nature and source of the temperature exhibited by 
them. In fact, his experiments are readily explained on the specific 
heat doctrine, viz., the rubbing surface of the ice, both abrades the ice 
and compresses the entangled air between the surfaces, and thus 
expresses the latent heat to melt the ice. Sir Humphry saw and 
admitted this as the source of the evolved heat. 

The very interesting experiments of Dr. Joule prove the relations 
of force and heat in the special cases to which they apply. The forces 
employed in his experiments for agitating water, sperm oil, and 
mercury, for rubbing together the surfaces of metallic discs, and that 
expended by the friction of liquids passing through capillary tubes, 
were found to evolve heat in direct proportion to the forces em- 
ployed. To this extent, then, “the mechanical equivalent of heat,” 
or the relationof force and heat—the one evolving the other—is fairly 
made out by the ascertained fact, that a weight of 1 Ib. falling 772ft. 
was a mechanical force that did, in those cases, cause the evolution 
of heat enough to raise the temperature of 1 lb. of water 1 deg. Fah. 
Now, these evidences of the uniform proportions of the forces ex- 
pended and the heat evolved, are interesting in themselves, yet they 
leave a vast range of moving forces that do not exhibit the like 
results, or any proximate effects, many familiar instances of which 
I have before pointed out—see Enaineer, January 22nd, 1864— 
wherefore no general law of the “ equivalent of force and heat” can 
be founded on the experiments of Dr. Joule, any more than on those 
of Count Rumford. My sincere respect and esteem for Dr. Joule, the 
admiration I entertain for his distinguished genius and talents, a5 
well as my deliberate judgment, alike lead me to place a high value 
on his scientific reseaches. It is with regret, therefore, that I see 
them obscured by misconstructions of the nature of his experiments, 
and perversions of the real aid they render to science, when rightly 
interpreted. I certainly would not, knowingly, misconstrue or un- 
dervalue his discoveries and important labours, though I have felt 
bound to regret the inferences drawn from his experiments, which 
they do not bear out. . 

In doing this I have simply adduced the many evidences in pheno- 
mena which prove that heat is something more than, and quite apart 
from, mere motion; and that it is not, in any instance, producible 
de novo by any mechanical force. . : 

Enthusiastic encomiums and splenetic censures are alike misplaced 
in philosophical discussions, and too much of both have lately ap- 
peared in those about the relations of heat and force. Still, no one 
should be deterred from the frank expression of his convictions re- 
specting any of the laws of physics. The mooted questions about 
the nature of heat belong to the most recondite branch of physical 
science, and they promise to furnish matter of long-continued dis- 
cussions, as they have hitherto done, so as the path may be a long 
one, the pursuers should manage to move on in good fellowship. 

The expounders of science, by public lectures, and through the 
journals, being privileged to draw their stores of knowledge from 
the deepest fountains, should manage to explain the principles they 
adopt, so as to enlighten rather than to bewilder the student. Now 
among the many able reviews of the present century, the Edinburgh 
has attained a high rank for fairly condensing the broad streams of 
knowledge, so rapidly accumulating in our busy times, and for 
reconveying it in language aud forms suited to the comprehension 
of the general readers, and I am sorry to see this salutary rule 
departed from in the article expounding the Thermo-dynamic 
theory. 

At pages 13 and 15 it is said, “The philosophers who have 
speculated on this great question show that, if a meteorite oF 
asteroid were to fall into the sun with the greatest velocity which itis 
capable of acquiring, it would, on falling, engender aquantity of heat 
nearly ten thousand times as great as that which would be deve- 
loped by the combustion of an equal weight of coal.” Also that, * bee 
zodiacal light, which surrounds the sun, consists of a vast collection ol 
j such asteroids, these, moving like the planets in a resisting medium 
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must approach the sun, and onshowering down upon the sun’s surface, 
transfer their motion into heat, thus maintaining the temperature of 
the sun, and, therefore, sustaining life on our planet.” This, in plain 
words, is tosay, thata weight that falls with some unknown velocity, 
having its motion ay ne will engender ten thousand times more 
heat than comes from burning the same weight of coal. This is 
obviously dealing with quantities both of motion and heat of which 
we have no knowledge, and can havenoconeeption. By converting 
1 Ib. or 100 Ib. of coals into carbonic acid, a quantity of inactive 
heat is evolved, and becomes sensible heat, which, in its turn, will 
melt a given weight of metal, or raise a known bulk and pressure 
of steam; but to say that the mechanical action of this falling 
weight is ten thousand times more potent at the sun’s surface in 
restoring the waste of his heat by radiation, is nothing short of 
wild conjecture, put forth in the imposing form of teaching know- 
ledge. We have no means of measuring nor of conceiving this 
vast amount of heat from any source, nor have we any data from 
which can be found the velocity of the supposed asteroids, since 
they are admitted to move, like the planets, through a “ resisting 
medium, of the nature or density of which we are avowedly 
ignorant.” 

It is stated, at page 16, that—“ To effect the separation of the 
particles of carbon and oxygen, a very large expenditure of energy 
is necessary, and this energy is supplied by the sun. The rapidly- 
vibrating solar rays are absorbed by the plants, and their energy is 
used up in doing the work of tearing the particles of carbon and 
oxygen asunder.” 

The term “energy” is here employed to express the mechanical 
action of doing work, and tearing asunder the particles of the car- 
bonic gas. It is also said that the vibrating solar rays are 
absorbed. These terms imply the presence of a material element, 
possessing the energy or power to work, to tear ; and of a nature to 
be itself absorbed and to vibrate. All of these terms clearly point 
to the presence of some body, so to act and to be acted upon ; thus 
we know that air and sonorous bodies vibrate, that many sub- 
stances are absorbed by vital action and chemical changes. But, on 
the mechanical theory of heat, considered as the effect of an acting 
force, and not self-existing as matter, all of the attributes of doing 
work, vibrating and being absorbed, are precluded, and this simply 
because none of these actions can be performed, except by the colli- 
sion of some material body or element. 

Let us glance at the supply of heat, to replace the waste by radia- 
tion from the sun’s surface, which is said to be effected by the force 
of asteroids continually showering down upon the sun ; now, if this 
be the source of the sun’s high temperature, and if this temperature 
or heat is nothing but the arrested motions, converted into the 
molecular motions of the surface atoms of the sun, then the »::bsi- 
dence of these motions would reduce the heat just as the force 
exciting them raised it; and in this case there would be no need of 
radiation, or flying off from the sun’s surface, and, from the hypo- 
thesis, there would be nothing to fly off. So that all of these tremen- 
dous forces exerted by the impinging meteors at the sun’s surface 
and supporting his temperature, would be nothing more than 
continuous local action and reaction of balanced forces on the sun’s 
surface. Nothing can be plainer than that the act of radiating implies 
something that can fly off; and of vibrating, something that can 
vibrate ; that is, matter capable of shooting forth in radial lines, 
and of a nature to be put into alternate rapid motion—as in 
sonorous bodies, air, and the like. 

If it be intended that the solar rays consist, not of heat emitted 
from the sun, but of the medium in space, which is excited into the 
vibrating motions by the surface action of the sun, then the 
hypothesis becomes comprehensible and probable. But this view of 
the solar heat I submitted some twenty years ago, in proof of the 
existence in space of a material calorific element. Heat may, in one 
sense, be considered as a “ force,” because the elastic or repulsive 
forces in bodies depend on this pervading elemental heat, which 
balances the molecular attracting forces in them. All we know of 
the nature of heat is, that it constitutes the principle of elasticity or 
repulsion as an essential property of matter, just as are those of 
inertia and gravity. We must, therefore, consider heat as an agent 
exerting force, and not as the product of exerted force, except when 
heat is liberated from compressed or disrupted bodies, and this, not 
in proportion to the compressing force, but to their reduced bulk, or 
changed forms, 

What is above said concerning heat and force has reference 
to the mechanical forces, apart from the chemical and vital forces— 
which belong to distinct classes of force—and principles of action as 
before stated. On the general laws of force we have had as many 
conflicting authorities and doctrines advanced as on those of thermal 
phenomena, But we have more sure ground to rest on in treating of 
the action and reaction of the}physical forces (in mechanics), than on 
the “thermo-dynamics.” Although we are not able to discover the 
links that bind together in bodies their essential properties of 
gravity, inertia, and elasticity, yet we know them to belong to all 
tangible substances, for no one can even think of any existing body, 
divested or devoid of those properties. So, also, it is impossible to 
conceive the action or exertion of those inherent forces, except it be 
by the contact of bodies in which they reside. Wherefore, no kind 
of force, either moving or statical, can be treated as an abstraction, 
or be conceived to act independent of matter. To speak of “con- 
serving” or “destroying” any kind of force, can only mean to 
continue, or stop, the motions produced by it. 

The physical forces in action may be subdivided and accumulated 
at will, just as matter can be, and they are alike of eternal duration, 
and this without any “ conservation ” of them, except by the primal 
Hand that employed them to build the universe. 

When we dismiss the untenable and absurd doctrine of “ couserv- 








ing force,” apart from the bodies exerting it, we find “ the laws of | 


moving force” afford plain rules for estimating the action and re- 
action of all mechanical forces; and here, doubtless, the “ mathe- 
matics” become the clearest exponents of exerted forces, Still, in all 
cases, the force and the matter must be treated as inseparable. But 
the doctrine so imposingly advanced, about the indestructible 
nature of force, rests on the assumption that physical force can 
exist apart from physical nature. The reply toall this is as above— 
“ True forces are indestructible, so also is the matter of which they 
are properties.” The new doctrine simply transposes heat and force, 
converting the former into a nonentity, the latter into a thing to be 
conserved or kept safe ! 

To destroy a moving force, can only mean to diminish or stop the 
motion caused by it, and this implies the reaction of force in ‘the 
opposite direction, just to balance the first. For example, let a ball 
be shot forth, of any size aud with any velocity, in a horizontal line, 
the projectile force with which it issues from the gun will be just 
balanced i the reacting force of the yielding air in its path, and 
these two forces continue to act and react until the total force of 
propulsion is expended by an equal force of resistance to the motion 
by the air, then, both forces subsiding, the ball would be brought to 
rest in mid-air but for the other force that brings it to the ground. 

The author, at page 3, says that “every kind of mechanical 
work, whether done by machine or animal power, can be represented 
and measured by weights raised through a given space.” This 
being a plain statement, based on the well-known laws of moving 
force, hardly required to be thus formally set forth. The same law 
equally applies to the work done, aud doing by the natural forces, as 
well as by those of machines and animals ; but so far only in either 
case as relates to mechanical action. We find, however, that the 
three distinct forces—vital force, chemical force, and mechanical 
force—are blended together and treated as being alike measurable by 
raising weights; whereas it has been shown, and is obvious, that 
such measure cannot be applied to “ insensible molecular motions,” 
which are said to be doing “ internal work.” All such motions 
belong to the chemical changes which bodies undergo, and they 
are generated and arrested, or balanced by the acting and reacting 
forces of attraction and repulsion in the particles of bodies apart 
from their masses, and though we are ignorant of the manner in 
which either the vital or the chemical forces are called into action, 
yet we have the clearest evidences of their potency, apart from 
mechanical impulsion of any kind, and also that they cannot be 
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measured by raising weights, or otherwise made known to us, 
except by tlieir observed effects on aud in bodies. 

At page 2 we are told that “the mechanical theory of heat 
declares that heat has no existence, independently of matter ;” and 
at page 16, that “the solar rays are absorbed by the plants, and 
have their energy used up in tearing the particles of carbon and 
oxygen asunder ;” and at e 12, we are reminded of the 
“ enormous amount of heat and light that emanates from the sun,” 
and of which our earth only receives one part out of 2,300 millions 


so emitted into space by the sun. These accounts of solar radiation 
and of heat being inseparable from matter, show that what thus 
issues from the sun must consist of “ matter in motion,” since its 


energy is used up in tearing the obdurate carbon from its union 
with oxygen, and in feeding the plants with it; and, as the plants 
give out their carbon to phytivrous animals, this carbon is again 
converted into active or “ working heat,” and this heat is said to 
excite into action the vital forces, which forces, so called into action 
by the decomposed carbon, serve to make the blood circulate, the 
nerves become sensitive, the volition active, and the reasoning 
powers profound ! ; mae 

The citations before given, if taken as fair elucidations of “the 
mechanical theory of heat,” lead to the conclusion that the entire 

hysical and mental world has been built up, and is now sustained, 

y the joint energy of “the warm sunbeams,” and “the ever muta- 
ble carbon,” “The former helping to embody the latter in the 
living textures of plants, and these conveying it to the dark caverns 
of the coal strata! And thence again to emerge and become the vis 
viva, for the comfort of man, in doing internal and external work 
at his bidding, in this advancing age. 

I heartily join in rendering due homage to the beneficent carbon, 
and to the “cheerful sunbeams,” and humbly pray that the latter may 
not be so copiously “ struck down,” as they have been of late years, 
by the envious clouds that lower upon our clime. 

The physiology of plants and animals exhibit a clearly-defined 
character, both ot internal and external structure, which leaves no 
doubt of the distinction between the actions depending on the vital 
energies, and those produced either by chemical or mechanical forces, 
and to treat these distinct kinds of force as being alike generated by the 
solar rays and carbon, may mislead and puzzle, but cannot enlighten 
the junior student in physical science. Whatever may be the nature 
of the force that causes motion, we know that “ matter in motion” 
always obeys “the laws of moving force ;” but the several forces 
that generate or arrest motion are clearly resolvable into three classes 
—mechanical, chemical, and vital forces—and it is the business of 
the physicist carefully to distinguish the action and reaction of these 
several forces in phenomena, and not to huddle them together as the 
by-play of the work of solar emanations and changeful carbon. 

This expounder of the mechanical generation of heat brings 
forward, as classic pillars of support of the newly-discovered nature 
of heat, the great names of Sir Isaac Newton, Sir Humphry Davy, 
and Sir John Herschel; but his citations from the works of these 
eminent physicists do not bear out the assumption of either of them 
having adopted this mechanical origin of heat. The passages quoted 
from Sir Isaac and Sir Humphry simply express conjectural ques- 
tions as to the nature of heat, offered by those careful and profound 
inquirers into the laws of physics. Every man of science at once 
accepts the name of Sir John Herschel as the highest living authority 
on all cosmical questions. The eloquent passage quoted from Sir 
John’s clear and beautiful treatise on “ The Outlines of Astronomy ” 
has no reference to the mechanical theory of heat, and there seems 
no warrant for citing it in support of that theory. 1 know not what 
views Sir John may take of the nature of heat, but am sure, if he 
chose to express them, it would be in the same unmistakable lan- 
guage that distinguishes al] of his important communications on the 
progress of the physical sciences, to which his own researches have 
so largely contributed. The merest tyro in natural philosophy need 
not be told that, if deprived of solar heat, the pnd at its surface 
would soon become a solid, iner$ mass—that not only organic life, 
but all vapours and liquids (on which molecular motions depend) 
exist only through the active “energy ” of the solar rays. But this 
has no bearing on the question concerning the nature, action, and 
origin of solar heat. I , in closing, to follow the learned re- 
viewers’ example, by quoting, in contrast to that before given from 
Dr. Tyndall, Sir John Herschel’s brilliant description of the range of 
terrestrial ph dependent on the action and reaction of the 
heat that comes from the sun to the earth. 

“The sun’s rays are the ultimate source of almost every motion 
which takes place on the surface of the earth. By their heat are 
produced all winds, and those disturbances in the electric equilibrium 
of the atmosphere which give rise to the phenomena of terrestrial 
magnetism. By their vivifying action vegetables are elaborated 
from inorganic matter, and become, in their turn, the support of 
animals and of man, and the source of those great deposits of 
dynamical efficiency which are laid up for buman use in our coal 
strata. By them the waters of the sea are made to circulate in 
vapour through the air, and irrigate the land, producing springs 
and rivers; by them are produced all disturbances of the chemical 
equilibrium of the elements of nature, which, by a series of compo- 
sitions and decompositions, give rise to new products, and originate 
atransfer of materials. Even the slow degradation of the solid 
constituents of the surface, in which its chief geological changes 
consist, and their diffusion among the waters of the ocean, are 
entirely due to the abrasion of wind, rain, and tides, which latter, 
however, are only in part the effect of solar influence, and the 
alternate action of the seasons.”— Outlines of Astronomy, 1863. 

The mechanical theory of heat, as set forth by the assumed action 
of the solar rays, may be shortly stated thus :—“ A belt of asteroids 
surrounds the sun (by what force they were produced or ejected 
from the sun we are not told), these asteroids falling upon the sun 
| have their force converted into heat. Heat has no existence in 
itself, but is generated by the continuous showers of asteroids at the 
} sun’s surface. This heat then radiates into space with great energy 
| or force, and constitutes the sunbeams. ‘I'hese, along with the 
| carbon which they eliminate, create and sustain the vital forces that 
are exerted throughout the floral systems of the earth, air, and 
ocean. The plants next give out their “conserved sunbeams” in 
the form of carbon, that again become useful heat, which creates 
and sustains organic life throughout the anima! kingdom. Hence, the 
powers of creation are clearly due to the forces exerted in due order, 
as above. These forces, by generating heat, serve to “ do external 
and internal work” so well, that there seems no needs of other help 
or cause of vital action through nature’s handiwork. Considering 
that plants and animals “must die and turn to dust,” and that by 
the accumulation of this dust the earth itself is made to grow and 
expand in bulk, by emanations from the sun, %a continuous 
waste of the solar body is thus taking place; but this waste is duly 
restored by the falling asteriods—the impinging matter and that 
emitted from the sun being equal—viz. : in “ force and heat equiv- 
alents.” Hence we have no just reason to fear the sun’s extinction. 
The sole hitch in this order of things comes from the uncertain 
supply of asteriods! May not our dusty remains fly off to the 
great solar belt, and there breed new asteriods? If so, the balance 
of the universe may be maintained, and the new theory in thermo- 
dynamics made consistent with itself. i. C. Dyer. 

Burnage, 3lst May, 1864. 

P.S. Perhaps the few lines below may aid the memory to retain 
the substance of the new discoveries in thermo-dynamics, as they 
are set forth in the “ Edinburgh Review: "— 


“ Force, the first cause,” in this abode terrene, 
No other cause need now be sought or seen, 
In nature's laws, the earth and heavens between 
With ardent atoms, through the teeming year, 
Force makes all vegetable forms appear 
That deck the mead—the stately forests rear ; 
these living forms through Sol’s benignant strife, 
Condenre the fluent carbon—source of life. 
This sombre food keeps all the world alive, 
In earth, sea, air, all vagrant beings thrive 
On this concocted pabulum—by fin, or wing, 
Or stately tread, o’er mother earth—each thing 
That lives—is thus by carbon duly fed, 
I So nothing more at present need be said.—Anon 
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ON THE DESIGNS RESULTING “IN SITU” IN METALS 
WHEN SUBJECTED TO PRESSURE. 

Sim,—As “ E. T. P.” had promised to submit some new observa- 
tions relative to this subject, which have been brought under his notice 
since the time of his having made inquiry through the columns of 
Tue Enarnerr, I had intended to wait until I should have become 
also acquainted with them before entering into further correspon- 
dence, but as I find some of the ideas expressed in the first reply to 
“E. T.P.” wearing sostrange an interpretation aftertheir having been 
yiewed, I am desirous that they should not remain thus miscon- 
strued. It might be perceived that the observations of “BE. T. P.” and 
“J. H. M.” were made repectively under different circumstances ; so 
that from the want of a common view of the occurrence described in 
Tue Enoineer of the 13th ult., some probability of misapprehension 
might arise. 

The question of molecular variation (especially of molecular 
variation in iron) is very old. It has been attached, like the last 
carriage to every train, from the earliest period of locomotive history, 
and perhaps a sad portion of that history is contained gn it. 

Even in our time the locomotive can only be looked upon as a 
philosophical scthyosaurus created by modern science, refusing to be 
shod, It px an independent formula in the science of 
insurance. Stephenson declared that the cause of sudden fracture 
in iron was very obscure, so that great caution was necessary in 
attempting to form an opinion as to where blame should fall if any 
disaster on a line of railway appeared to be more or less connected 
with fracture. The carriage axles, for instance, are believed to 
undergo an entire transformation, almost as great as though 
they had become a different metal altogether, by the mere 
and imperceptible effects of vibration ; but Stephenson further said, 
that he had seen so many inst of the u ged condition of 
iron which had been exposed to vibration for long periods, that he 
could not entertain this theory, and held that the change proceeded 
from some yet obscure and urknown cause. A bar of iron, the 
cohesive strength of which is measured by a force of 90,000 lb., 
after having been submitted to vibration for a long period, becomes 
as brittle as glass, and yields suddenly to a small pressure. It 
would appear that, in the composition of things, there is some 
subtle point at which minor forces may enter and operate with 
great effect, while others, brought to bear, perhaps, with much 
ingenuity and skill, only succeed in producing @ trifling and almost 
external effect. In the peculiar phenomeng of sleep, a striking 

lateral r bl to such a phenomenon as this occurs. It 
may be remarked that a soft knock had frequently succeeds in 
disturbing a sound sleeper more effectually than a loud one. In 
attempting to break a piece of coal or coke, for instance, by striking 
it with a similar piece a succession of trifling blows will lead more 
readily to breakage than heavy ones. ‘his may be the case also 
with other substances. 

In relation to the particular question of vertebrate forms in steel 
tubes, my observations may, no doubt, have appeared somewhat 
discursive, as, though I believed that in wing a lot of random 
shots, one would surely hit the mark; I cannot suffer them to 
be thus divested of design when they come ta be critically ex- 
amined, nor can I, let whatever meaning they may possess, come 
streaming from the wrong end, as though tuey wore conveyed in 
Hebrew. 1 will, therefore, recapitulaie wha. |»ve alleged, not 
through a process of reiteration, but by removing, as far as I may 
be able to do, the objections with which they have been met. The 
question is not necessarily one of the purity or impurity of metal, 
because where that is a metal that is by turns granular, fibrous, and 
crystalline, when it does not partly partake of mixed properties, it 
wowd be much more difficult to determine what was pure, than to 
account for the desigus formed in cold drawing steel tubes. What 
I sought to maintain of molecular variation in producing the effect 
named was, that the condition immediately underlying the surface 
of the metal was not uniform with the surface, though they may 
have been both uniform, per se, the molecular variation which leads 
to fracturage concerns the homogeneousness of the metal, but the 
former may be no more visible than the monsters that inhabit a drop 
of water which still does not lose its name, 

I would now maintain what I said as to the absence of a 
uniformly acting force in the production of pulvular designs. Sup- 
posing that, instead of a membrane the piece of metal used by 
*“ E. I. P.,” in his experiment be again taken, and the grains of dust 
placed upon it after the first series of vibrations had been communi- 
cated to the plate, the grains would be found finally arranged as 
though they had been influenced by a force which did not operate 
evenly, that is to say, there would be the evidence of its haying played 
with more force at one partthan at another, but aregular design result- 
ing from the continued application of successive series of vibrations, 
whose measure was always the same, would represent a very complex 
adaptation of force altogether, because all particles would have 
differently influenced by each succeeding application of force, and, 
consequently, as to the regularity of the design so would be the 
irregular distribution of the force employed. I would illustrate my 
meaning by the effect of some particular orthodox sound, say, O, for 
instance; but if that sound were repeated frequently it might cer- 
tainly produce the form of a star by a congeries of particles of sand. 

I cannot suppose with Mr. Perry F. Nursey, that the fibres of the 
metal would run uniformly subject to the pressure employed in 
forming the tube, or that in the method of its production a complete 
molecular re-construction takes place, bringing out fibres of its own 
which would follow on in order; but I still entertain the opinion 
that the design results because the metal is not strictly speaking 
homogeneous, and that the intervals between the diagonal lines 
refers in some way to the nature of the force employed, which may 
be correspondingly intermittent or pulsative. 

83 Goding-terrace, Lower Kennington-lane, 8. J. F. M. 

— eee 

Inventors’ InstiruTe.—The second annual meeting of this 
Institute was held at No. 9, Conduit-street, on Tuesday last, C. W. 
Siemens, Esq., F.R.S., in the chair, when the report of the council 
was read by kt. M. Latham, Esq., Secretary, unanimously approved 
of, and ordered to be printed and circulated. Votes of ks were 
accorded to Sir David Brewster, F.RS., &c., President, the Vice- 
Presidents, and other members of council, for their efficient services 
during the past year; also to the officers of the Iustitute. The 
council were unanimously re-elected. On Wednesday, June Ist, the 
second anniversary dinner took place at the Ship Hotel, Greenwich, 
Lord Richard Grosvenor, M.P., Vice-President, in the chair, who 
was supported by Viscount Carlingford, General Sir John Scott 
Lillie, C.B., the Hon. Slingsby Bethell, Robert Richardson, Esq., 
C.E., G. A. Dean, Esq., C. W. Siemens, Esq., F.R.S., W. H. Barlow, 
Esq., F.R.S., Frederick Hodges, Esq., Capt. Selwyn, R.N., Hume 
Williams, Esq., B. Burleigh, Esq., C.E., Henry Di isq., O.E. 
Charles B. King, Esq., C.E., Dr. Paul, Dr. Collyer, Paul Hodge, 
Esq., H. B. Farington, Esq., C. G. Carttar, Esq., R. M. ’ 
Esq. The loyal toasts having been duly honoured, the Army, Navy, 
and Volunteers was proposed by the noble chairman, and responded 
to by Gen. Sir Jobn Lillie, C.B., Capt. Selwyn, R.N., and Frederick , 
Hodges, Esq. ‘The chairman then gave “‘ Success to the Inventors’ 
Institute,” and said that he congratulated them on the success 
which had attended their efforts during the past year. The great 
addition to the number of their members showed that inventors 
appreciated the measures adopted by the Institute to secure their 
rights, and protect their best interests. He awaited the report of 
the Royal Commission on the “ Patent Laws” with considerable 
interest, but did not think that they intended, in any way, to inter- 
fere with the main principles on which the patent laws are based. 
He begged to couple with this toast the names of Mr. Hume 
Williams, Mr. Paul Kk. Hodge, and Mr. H. Dircks. Dr. Collyer and 
Mr. Siemens gave some interesting information as to the practical 
operation of patent rights gy oy ge resources of the country. 
“I'he Guests,” proposed by Mr. W. H. Barlow, was responded to 
by Mr. Wansey ; “ ‘The Honorary Officers” being responded to by 
Mr. Farington and Mr. Carttar. “The Chairman” was proposed by 
Sir J. 8. Lillie, to which the noble lord gracefully responded, and 
said he should ever be ready to render any assistance which lay in 
his power to promote the interest of this Institute, 
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Tus invention, by James Mackay, of Liverpool, relates, first, to 
the manufacture of ordnance, which may also be practically applied 
to small arms, and is designed for the purpose of discharging elon- 
gated projectiles from a smooth-bore gun; and the improvements 
consist in the application and use of diagonal grooves formed in the 
interior surface of the gun at a greater angle than hitherto employed, 
which are to act as windage grooves, so that the powder and gas 

ing down such grooves encircling the projectile shall have a 
nger distance to travel than the projectile, and also to cause the 
projectile to revolve round its longest axis at a high rotation as it 
og down the gun. The projectiles are not required to enter or 
t these grooves as in rifles, but a to pass down the smooth 
surface in which the grooves are formed. 

In the manufacture of the gun the patentee pursues any of the 
ordinary methods, either as muzzle or breech-loader, having smooth 
bores, and groove them in the following manner :—For instance, a 
smooth-bore sixty-eight pounder is to be grooved at the angle 
marked A in the diagram, for which the length of the projectile 
should be about twice the diameter of the bore, but the angle of the 

‘oove is to be increased if « heavier projectile is employed and 

ecreased if a lighter one is used, by which means also the necessary 
velocity, accuracy, and range is obtained. The diagram, Fig. 3, 
having been properly tested on the small barrel A', it is proposed to 
extend the same rule or slight variation thereof to ordnance, 
showing in the diagram the angle extended to the sixty-eight 
pounder. The grooves may either be formed from end to end of 
the bore, or only part way, and the depth of the grooves may be 
increased as the angle of the grooves increases, and lessened as it is 
diminished ; the length of the projectile may also be increased or 
diminished as the angle of the groove is increased or diminished, 
Fig. 2 being about the minimum angle for a projectile of twice the 
length of the diameter of the bore. 

The second part of the invention relates to further improvements 
upon BW vagy described in the specification of le.ters patent 
granted to Mr. Mackay, April 16th, 1862, No. 1101, in some of which 
a central channel was employed to give windage, and to cause the 

rojectile to strike on end when fired from a smooth ungrooved 
re. 

The present invention relates to modifications of projectiles as 
mentioned in the former specification, and is designed to adapt the 
form and proportions of projectiles so as to cause them to strike the 
object on end. The invention consists in balancing the projectiles 
either internally or externally in the following manner :—The blank 
of steel or other sufficiently hard metal is first to be turned in a 
lathe, or planed to fit the bore; it is then to be reduced in length to 
the proportion as 9 is to 11, about which proportion should be 
maintained either in large or smail projectiles when fired from an 
ungrooved smooth bore, or they any be 
cannon when made of this length. In this state it is to be balanced 
between points in the centre of its length to insure accuracy, as 
shown in Fig. 24 of the drawings; when this proportion is obtained, 
the front part of the projectile is to be turned to any of the forms 
shown in Figs. 10, 11, 12, 13, and 14; this end being so finished, a 


also to be observed that the moulds in which such castingsare made are 
to be formedso asto ee balanced projectiles, as before described ; it 


is preferred to polish all hardened steel projectiles when required to 
enter metallic plates, or the projectile may be passed through dies 
by hydraulic or other pressure to ersure a polished surface. When 
the grooved bore is to be employed, the various projectiles as shown 
are preferred to be used, such — ‘3 being longer in proportion 
to their width than those hitherto described for the smooth bore, 
which extra length and consequeut weight can be used by reason 
of the high rotatory motion given to the projectile by the grooves. 
It has been found, from practical experiments, that the velocity of 
the projectile, and consequently the striking power, is greatly 
increased with the same proportion of powder as used for the 
perfectly smooth hore by the use of the grooves when combined 
with the method of loading, which we shall now proceed to describe. 

The invention consists, lastly, in the use of wood, sawdust, cotton 
wool, cotton wadding, tow, wool, or other elastic material to be 
placed between the powder and projectile, which, when the con- 
cussion of explosion occurs, causes the projectile to become slightly 
and easily moved before the full power of the powder acts upon it, 
which ensures the safety of the gun and diminishes the recoil. The 
sawdust or cotton wadding is to be saturated with oleaginous matter 
to give lubrication, and to prevent it from burning too rapidly, and 
may be placed in the cartridge bag between the powder and the 
projectile, in which instance a circular piece of pasteboard or other 
material is to be inserted aud used to keep them separate, or the 
wadding may be placed in a separate bag, or the sawdust inay be 
placed in the end of the bag and tied, and the powder placed above 
it. The cartridge bag must be so made as to burst when the 
explosion takes place to allow the sawdust or wadding to encompass 
the projectile, thus preventing the escape of the yas, and thus filling 
the grooves, and allowing the projectile to receive the full force of the 
powder without waste, or the cartridge itself containing the powder 
may also be made of cotton wadding; this description of gun 
wadding may also be applied to advantage in the ordinary smooth- 
bore with spherical projectiles. It has been found that numerous 
discharges may be effected in this manner witbout the bore requiring 
cleaning. 

Figs. 4, 5, and 6 represent three descriptions of projectiles called 
shells, being balanced from the interior, as shown, and from the 
exterior, the explosion of which may be effected by any ordinary 
time fuse, as shown, or by percussion ; the cavity in the shells ma: 
be large or small according to the amount of resistance and ame 
required to penetrate iron plates. 











tired from an ordinary rifled | 


| 


corresponding weight is to be turned out or removed from the back | 


oct of the projectile, which, when finished and returned to the 
lance points, will turn on the pins in a perfect balance as when 
the blank was first balanced, and when fired from a smooth bore 
will be found to strike on end at ranges corresponding with quantity 
and quality of gunpowder used. A more economical method of 
—rvo projectiles may be adopted, as in Fig. 24, wherein the 
two ends alone are polished. When the projectiles are cast ina 
mould, a tail or projecting piece is cast to one end thereof, by which 
the projectile is retained in the lathe when being turned or polished, 
nd which must be removed when the projectile is finished. It is 


Tue Wetsu Coat Anp Inon Trapes.—The Newport correspon- 
dent of the Colliery Guardian states that there is a reasonable proba- 
bility that the Worcester, Dean Forest, and Monmouth Railway will 
be carried out, and when it is completed the ironmasters of this dis- 
trict will be able to get their supply of ore toa great extent from 
the Forest of Dean, instead of from Cumberland, &c., as at present. 
The Forest colliery proprietors will also be enabled to ship their coal 
either here or at Cardiff, and there is no doubt that the Midland 
manufacturers will take advantage of the facilities afforded by im- 

orting largely at the South Wales ports. Mr. Darby, Mr. Thomas 

rown, and other gentlemen interested in the iron and coal trades 
are on the directorate, and the line is looked upon with particular 
favour throughout the district generally. There area good number 
of ships taking in cargoes of iron at the port just now, many of them 
being Americans, and there seems to be considerable energy shown 
in making shipments to the Federal States, with the view, no doubt, 





of getting as large a supply there as possible before the increased 
tariff is put into effect. he continental and home demand shows 
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no material change, and quotations are, upon the whole, moderately 
well maintained. In the coal trade at Swansea there is still a good 
demand for exportation, and some difficulty is still experienced in 
getting an adequate supply of steam coal from the Aberdare and 
Merthyr districts. The recent advance of sixpence and one shilling 
per ton is fully maintained, while the receipts of the Vale of Neath 
Railway for the conveyance of minerals show an excess of some 
hundreds of pounds over the corresponding week of last year—a 
convincing proof of the satisfactory state of the coal trade. At 
Cardiff the emigration movement among the colliers and ironwork 
men is again becoming general, and a great number leave at every 
pay. There is a positive scarcity of hands at some works, owing, 
principally, to the number that emigrate, and the next few. months 
are likely to witness the departure of hundreds, if not thousands, 
from the mining districts of South Wales. America is the destina- 
tion of at least four-fifths of the emigrants, and the reported high 
wages to be received is the great inducement to leave. A colliers’ 
and miners’ emigration fund has been formed, with the view, no 
doubt, of creating a scarcity of hands, and thus compel the em- 
ployers to grant a further rise in wages. The present state of the 
coal trade, however, renders any such attempt useless, as the 
demand, although yet good, is not anything like so brisk as was the 
case a few months ago. The steam coal merchants continue, as a 
rule, well supplied with orders, and the collieries are on full time. 
Considerable shipments have been made of late to New York, but 
when the fifty per cent. ad valorem duty on imports comes into 
operation, it is quite clear that the quantity now sent to the Federal 
States will be materially reduced The East Bute dock is kept 
working day and night, and the inconvenience caused to shippers 
by the closing of the West dock is thus materially lessened. The 
mining interest has just lost one of its ablest men in the death of 
Mr. W. 8. Clark, F.G.S., C.E., &c., of Aberdare. Deceased had for 
21 years held the position of mineral agent to Lord Bute, and he 
was generally respected both for his urbanity of manner and high 
scientific attainments. : 

Stream Enaines anp Macutnery.—The value of the steam engines 
sent abroad in April was £122,588, against £120,698 in the corre- 
sponding month of 1863, and £109,644 in the corresponding month 
of 1862. In the four months ending April 30 the value of the steam 
engines exported was £424,699, against £503,293 in the corresponding 
period of 1863, and £395,549 in the corresponding period of 1862. 
The value of the other machinery exported in April was £204,707, 
against £200,065 in the corresponding month of 1863, and £157,420 
in the corresponding month of 1862. In the four months ending 
April 30, the value of the general machinery, exclusive of steam 
engines, exported, was £827,178, against £655,101 in the corre- 
sponding period of 1863. 

Trin VaLLey Rarnway.—A meeting has been held at Ashburton 
on the subject of this railway. Mr. Bowden, the engineer to the 
provisional directors, said if the bill passed the course the line 
would take would be thus :—A commencement would be made at 
the Queen-street Station, Exeter, aud a junction would be formed 
there with the South Devon Railway. The line would then be 
continued in the direction of Culverhonse, thence to Teiguhouse, 
and would there form a junction with the authorised line. The 
line would then pass along the Teign Valley to Jewsbridge, where 
another extension was to be made to Ashburton and Buckfastleigh, 
and where it would communicate with the Totnes and Buckfastleigh 
Railway. The authorised line was being made rapidly, and indeed 
he might say that a third of it had been in great part constructed, 
and only now required the laying down of the rails. A large pee 
portion of the land for the line had been secured and staked off, 
and when the rest of the land had been obtained they should be 
prepared at once to hasten the completion of the line. 
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TO CORRESPONDENTS. 


Noticze.—A SprEcIAL EpItion of THE ENGINEER ts 
published for FoBEIGN CrRcULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*.° Covers for binding the Volumes can be had from the Publisher 
price 2s. 6d. each. 

P. B.— We have no idea who ‘* makes the best,” dc. 

J. M. L. (Glaszow).— Your estimate appears to be right. 

T. S. J.—See Mr. Hawkins’ advertisement in another column. 

ayoees ahem) will please inquire of Messrs. Siebe, of Mason-street, 

a " 

C. B. K.— We should have to complete the search in the same manner as you 
have begun it. 

GiasGow.— The Allen Engine is made only by Messrs. Ormerod, Grierson, and 
Co., of Manchester. 

F. (Leeds).—Mr. Nasmyth has a number of specifications for steam hammers. 
You had best send to the Patent-office, and procure them. 

AN ORIGINAL SuBscriBeR.—Mr. Fairbairn’s lectures may be had of the 
Secretary of the Newcastle Literayy and Philosophical Society. 

B. B.—Mr. Markham’'s paper read, in 1860, before the Institutvon of Mechanical 
Engineers, contained very full information as to burning coal in locomotives. 

E. L.—Porter on the Indicator (sce our advertising columns) is the best work 
of the kind. For high-pressure single cylinder engines, square the diameter 
of the cylinder, in inches, and point off one place of decimals for nominal 
horse-power. 





SMOKE-CONSUMERS. 
(70 the Editor of The Engineer.) 


S1r,—Replying to a statement in your number for Friday week last, in a 
notice of my book on the “ Exhibited Machinery of 1862,” I beg leave to 
state that it is not true that I copied, or obtained permission to copy, use, 
or patent Gabey’s plan for consuming smoke ; nor have I patented any such 
plan of Gabey’s. 

11, Adam-street, Adelphi, London, 

May 31, 1864. _ 
THE STRENGTH OF STEAM BOILERS, 
(To the Editor of The Engineer) 

Sir,—In the valuable lecture of Fairbairn’s, contained in your last issue, 
he says the ultimate strength of boiler plate should be 21 tons per 
square inch, and that a single rivetted joint is as 56: 100; yet shortly after- 
wards he assumes a single rivetted joint will resista strain of 15 tons, or as 
71: 100 ; and tables 2 and 3 are calculated on this basis, experiment giving 
this result. I should be much obliged if you will explain to me this 
apparent discrepancy. 

Stockport, May 3lst, 1864. M.J.L. 


D. K. Cuark. 





THE MANCHESTER LITERARY AND PHILOSOPHICAL SOCIETY. 
(To the Editor of The Engineer.) 

Sir,—During the present and past years 1 have frequently noticed in 
your valuable journal that Dr. William Fairbairn, F.R.S., &c., of this city, 
is described as President of the Manch Literary and Philosophical 
Society—such is the case in your last Saturday’s paper. Oblige me by cor- 
recting this mistake. Dr. Fairbairn has not held that distinguished office 
for more than four years. The president is Dr. Robert Angus Smith, 
F.R.S., her Majesty’s Chief Inspector of Alkali Works. 

Manchester, May 30, 1864. E. W. Bryyey. 








WHITEHOUSE’S PATENT FOR SHACKLES. 
(To the Editor of The Engineer.) 

Siz,—On looking through your abstract of Miscellaneous Specifications of 
Patents, I am surprised to find that a Mr. E. Whiteh , Wolverhampton, 
has taken out a patent (6th October, 1863) for the manufacture of wrought 
iron shackles. I think Mr, W. would have done well to have made some 
inquiries before spending his money oa such a patent. Shackles have been 
made (in precisely the same way Mr. W. adopts) for the last seven or eight 
years, at least, at all the railway carriage works in this neighbourhood, and 
if Mr. W. doubts this he has only to call at any of the carriage works, when 
I have no doubt he will see sufficient to convince him that his patent is 
useless, LINE. 

Birmingham, 30th May, 1864. 








REQUIRED CONFORMITY BETWEEN PROVISIONAL AND 
COMPLETE SPECIFICATIONS. 
(To the Editor of The Engineer.) 

Sir,—Owing to the unfortunate omission of the word “‘ no” (either by 
myself or the printer) in a p contained in my letter of last week, the 
sense of my argument was completely destroyed, I, therefore, request the 
favour of your insertion of my present explanation. 

The words as printed are: ‘* This is the first question that arises ina 
patent case, and if it be determined against the document, there is need 
for further inquiry.” It ought to have been—“ there is no need for further 
inquiry.” 

‘rhe point intended to be urged was that the first thing for the Court to 
settle was whether or not the complete specification agreed with the pro- 
visional, because if it were found not to agree therewith, the patent would 
be shown to be void, and there would be an end of the case. It was in- 
tended also to suggest the inference that in the trial of a patent case it is 
absurd to postpone the consideration and settlement of that which is in 
the nature of things a primary question. WILLIAM SpENcg, 

50, Chancery-lane, W.C., 3lst May, 1864. Assoc. Inst. C.E. 
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RAILWAYS IN CHINA. 

A CENTURY hence, when railways or something better 
shall have penetrated the heart and extended through 
nearly all the provinces of the vast empire of China, it will 
be recalled how, in 1864, Sir Macdonald Stephenson pub- 
lished a proposal for the introduction of the railway system 
there. He has just given out a “report,” accompanied 
by a large sketch map, showing an extensive system of 
proposed Chinese railways. Sir Macdonald, it is to be 
remembered, first introduced railways into India. He 
moved practically in the matter twenty-five years ago, when 
every obstacle was raised in his path—every obstacle, at least, 
which official reserve and popular deprecation could create. 
We need not go so far as to designate Sir Macdonald as the 
“father of Indian railways,” but he agitated the matter at 
atime when but few would listen, and he has his reward 
at last. It is fitting that he should now turn hisenergy to 
China, a far larger, and, perhaps, not less promising field 
than India, in respect of railway enterprise. It is true 
that, in India, the various lines have been constructed 
under Government guarantees, and that, otherwise, they 
might not yet have been commenced at all. In China there 
can be no guarantee which, at present, would be likely to 





attract the capital of prudent people; but it is quite possi- 
ble that a considerable extent of railways in China would 
pay without a guarantee, and if the vicissitudes of rebellion 
and war should result in any injury to a Chinese railway 
owned in England, it is more than likely that reparation 
would be exacted in a manner which would for ever esta- 
blish English influence in the East. 

It is encouraging to know that Sir Macdonald Stephen- 
son’s attention was first directed to the subject of Chinese 
railways by a retired member of the eminent and influen- 
tial firm of Jardine, Mathieson, and Co., and it is an addi- 
tional proof of the commercial importance of the proposed 
undertaking that twenty-seven of the largest English 
merchants established at Shanghai have already petitioned 
the Imperial Commissioner and Governor of the province 
of Keangsoo for the concession of a line of railway from 
Shanghai to Soochow, a distance of sixty miles. We need 
not detail here the prospects of this petition, but it 
appears to be anticipated with confidence that it will be 
granted. Sir Macdonald states that the Governor of Can- 
ton, Prince Kung, and many of the Chinese people are 
becoming interested in the subject of railways, and abun- 
dant reasons are given for believing that, if but one short 
line is conetructed, the Chinese people will immediately 
demand others. Sir Macdonald has sketched out a com- 
prehensive system of railways, centering at Hankow. The 
line extending thence eastward to Shanghai would be 650 
miles long, that running south to Canton and Hong Kong 
would be 850 miles long, north to Pekin 800 miles, and 
west to India about 1,600 miles. He proposes, if it be 
possible, to have five lines commenced which, although 
each would be complete in itself, and possess the command 
of a large traffic, might ultimately become links in the 
larger system first mentioned. ‘The proposed short lines 
would be as follows:—From Pekin to Tientsin, 70 miles ; 
Shanghai to Soochow, 60 miles; Canton to Hong Kong, 
90 miles; Canton to Fatshan, 15 miles, and Canton to 
Sinan and Samshui, 40 miles. The whole issue of this 
scheme hangs, to a great extent, upon that of the applica- 
tion already made for a concession of the Shanghai and 
Soochow line, but the prospect appears to be anything but 
discouraging. 

There appear to be no considerable physical difficulties in 
the way of the construction of the proposed lines. These 
are not only direct, but lie, in nearly all cases, along the 
valleys of great rivers, and in fine alluvial soil, well culti- 
vated, and capable of contributing traffic. It is only 
between Hankow and Canton that the line would be carried 
over a mountain pass, that of the Meiling, at the sources of 
the Pe Kiang and Heng Kiang. Here, however, quite 
practicable gradients and curves can be introduced, so as 
not to require special provisions for engine power. West- 
ward of Hankow the Indian line would extend up the great 
valley of the Yangtsee, for a distance of 1,000 miles. 
Within sixty miles of Canton, and also in the Meiling 
mountains, there have been found extensive deposits of 
coal, the value of which, in connection with railways, it 
would be needless to dwell upon. Samples have been 
brought to England for trial as steam coal, and the same 
variety is employed in the numerous Chinese manufactories 
in and about Canton. 

Should railways be begun in China, the low price of 
Chinese labour, and the industrious habits of the people, 
would prove most important. The Chinese are accustomed 
to extensive canal works and earth works, masonry, Xc., 
and it appears that their work is well done. Sir Macdonald 
states that the value of materials and labour may be taken 
at the following rates, collected at various sources :— 
Granite (rough squared) in place, per cubic foot, 3s. 6d. ; 
sound, hard timber, 2s. per cubic foot; earthwork, 6d. per 
cubic yard; mat and bamboo building, suitable for tem- 
porary residences, stores, sheds, &c., £1 10s. per 1,000 
cubic feet, this kind of construction being strong, dry, and 
impervious to rain. The wages of masons, stone cutters, 
capenters, &c., are about 1s. 6d. per day, or if by the month, 
22s., ordinary labour varying from 6d. to 1s. per day, 
according to locality. 

Sir Macdonald Stephenson corresponded extensively while 
in China with government officials, merchants, and mis- 
sionaries there, and although it is just possible that all of 
the replies received were not of the same hopeful and en- 


couraging tone, it is certain that, of the large number of | 
letters which are given in his report, all are in favour, and | 


many of them strongly so, of the introduction of railways 
into China. If we can bring ourselves to take the same 
view of railway prospects there, we can have no difficulty 
in arriving at striking conclusions. The Chinese empire 
contains about one-third of the whole human race, and it is 
blessed with a fine climate, noble rivers, a fertile soil, and 
an industrious and practical, although ignorant population. 
With all their industry, however, the excessive population 
of China, unsupplied with means of proper communication, 
necessarily implies great poverty in many places. It is this 
poverty which railway undertakings are best fitted to re- 
move, andthey would do so in China, in part by the direct 
employment of labour in their construction and working, 
but chiefly by the vastly increased facility and conseqent 
cheapness of exchanging natura! products and manufac- 
tured articles. Coal, for example, mined at a distance of 
about 200 miles from Canton is a whole month in reaching 
there, and its cost on delivery is from 32s. to £2 11s. a ton, 
the highest price being for the hard coal. 

There is all the difference between the Chinese and the 
Indians, ‘There is no caste in China, nor are the people of 
the indolent, effeminate habits of those of Hindostan. The 
Chinese are already accustomed to manufactures, mining, 
&c., and large and numerous steam vessels, built and 
owned by Europeans and Americans, are now running o1. 
the Chinese rivers. The Chinese have enough spirit, ‘oo, 
for emigration, whereas Hindoos never emigrate. Althou;* 
they are unwelcome visitors, the Chinese are found, in 
force in Australia and in California, and they are hard- 
working miners there, and become comparatively rich. 
With proper facilities for manufactures and trade, and 
with the example of English institutions among them, the 
Chinese, it is very likely, would become improved as a race, 
andtoan extent which one could hardly reconcile with their 


past barbarism and wretchedness. It is therefore gratifying 
to know that, at the time of the departure of a recent 
Chinese mail, the Governor-General of Canton was care- 
fully examining working models of an English railway 
locomotive and train. We will hope, and we may reason- 
ably do so, that he and his countrymen will have soon be- 
come familiar with them. 


PATENTS AND THE PATENT OFFICE. 


_ Ir is difficult to understand the cause of the great delay 
in the publication of the report of the commission appointed 
to examine into the working of the patent laws, So much 
agitation has attended the recent discussion of the whole 
policy of patents that, not only inventors, but a large class 
of men of business—manufacturers and others—are anxious 
to know what changes, if any, the patent commission may 
recommend affecting the legal status of patentees. The 
field of inquiry opened to the commission iis, no doubt, an 
extensive one; but it does not appear that it is now under 
full examination, nor does it, we think, present great 
difficulties in the way of conclusions. The policy 
of patents, if the commission has gone so far as 
to examine this branch of the subject, is not so 
much a question of commercial results as of principle— 
we may as well say moral principle. It is but right that 
every one who confers benefits upon the world should be 
rewarded, Itis but right, too, that a valuable discover 
which an individual may have made for himself, and which 
he has an undisputed right to keep to himself, should not 
be taken from him without just compensation. It is of no 
use to say that, although others may avail themselves of 
the discovery, the discoverer is still left to apply it or 
otherwise turn it to account. The value of a discovery to 
the discoverer lies, in most cases, in its sole possession by 
him. The whole principle upon which the rights of pro- 
perty are acknowledged and maintained applies to property 
in inventions, and all that has been said to the contrary 
comes merely to the proposition to override this right as 
an experiment. It is natural, therefore, that those 
having an interest in property in inventions should be 
desirous to know the views of a royal commission, 
appointed almost immediately upon the announcement of 
a proposition for the abolition of patents. 

No one can deny that the operation of the patent laws is 
most defective, and that great reform is necessary. Prac- 
tically, anything pretending to mechanical novelty may 
now be made the subject of a patent, only to be overthrown 
by costly litigation. If one liked to do so, he could readily 
repatent Watt's steam engine or Roberts’ self-acting 
mule in its original form. The law officers do profess, no 
doubt, to examine the provisional specification of every 
invention before granting protection. But this ex- 
amination is an — form, or nearly empty, and 
it is made, not by the law officers, but by their clerks. 
Every year do they pass applications for patents for per- 
petual motion, disguised under the thin veil of “ improve- 
ments in obtaining motive power,” and yet, if the applicant 
write “ &c.,” instead of “and so forth,” or omit a word in 
any set form in his petition, or declaration, he has to go to 
the law officer and carefully correct the informality before 
a grant can issue. This is the kind of examination to 
which applications for patents are now subject, although, 
once in a while, an inventor is made an example of . 
refusing him any grant whatever, as, for instance, not long 
since, Catherine or Katty Liddle, “cook and housekeeper, 
who besought a patent for a neat thing in boiling eggs, but 
over whose provisional specification was written “ provi- 
sional protection refused.” 

Then, too, there is the mockery of opposing an application 
for patent within the three wecks of probation after giving 
“notice to proceed.” Those interested in opposing any 
pending patent are told that they are at liberty to file 
their objections in writing within a certain prescribed 
period, and upon the obvious understanding that these ob- 
jections will be not only heard, but fully weighed and 
admitted at their full value in the final decision. Yet let 
us refer to an actual example. A., having built up a 
valuable trade in a patented invention, disposed of his 
patent to B. Not having bound himself never to invent or 
patent again, A., whose name has become indissolubly 
associated with his invention, just sold, applies for new 
patents for nearly the same thing. B. learns what is going 
on just in time to file an opposition. He only knows, or, 
rather is only permitted to know, the title of A.’s 
alleged new invention, and finding that it may include that 
which he, B., has just purchased, must proceed in the dark 
to defend himself. He may, possibly, find that A. is manufac- 
turing and vending under an alleged “ new patent,” but for 
which only provisional protection has been allowed. B. 
perhaps secures a sample of the new manufacture, and goes 
to great expense for professional advice, legal costs, &c., 
and at last comes before either the Attorney-General, or 
the Solicitor-General, as the case may be. He states his 
case, and declares that, from what he knows of A.’s 
alleged new invention, it is but a colourable imitation of 
| that which he, B., had previously purchased from A. All 
| that is new is not good, and all that is good is not new, bat 

really covered by the first patent. The points of 

resemblance and of difference are carefully pointed 
out, and the law officer listens for a longer or @ 
shorter period, when he informs Bb. that there 
is a visible difference—a difference in outward appear- 
‘ance between A.’s old and new invention, and that, 
for anything he might know, this difference may be 
essential, and that a new patent must issue to A., to be 
contested in the usual manner in the courts. Here, per- 
thaps £1,000—perhaps more—are lost in learning that an 
opposition which, it was fairly to be supposed, would be 
heard upon its merits, is utterly useless. As the law is 
administered there can be no effective opposition to a pend- 
ing patent, however glaring the injustice involved in an 
application for one. 

‘Then as to specifications, a prevalent system of patent 
agents (or perhaps patentees are themselves answerable for 
it) is to Jeave the public to ascertain what is new and 

what is old in the specification. In many cases, indeed, 
| the specification only indicates a new combination or form, 
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without explaining why it is an improvement upon any- 
thing in use. It is, we think, clearly the duty of the 
patentee to convey as fully as possible a complete know- 
ledge of his invention to the public, and the present mode 
of drawing specifications ought to be reformed, and legal 
requirements in this respect might "be advantageously added 
to those now in force. 

With any reform in the patent laws we do not doubt 
that the administration of the Patent Office will receive 
due attention. The Patent Office liorary is now in a 
deplorable state owing, it is believed, to the obstructive- 
ness and obstinacy of the clerk to the Patent Commis- 
sioners, Mr. Edmunds. Even now, while his official 
conduct is undergoing an investigation, demanded by 
himself when called upon to resign his position in conse- 
quence of repeated charges of obstructiveness, he has 
nearly cleared the library of attendants. He issued an 
order, some weeks ago, that every reader in the library 
should fill up a blank form with his name, date of visit, 
and the name of each and every work applied for. Con- 
sidering how many readers have occasion to consult 
perhaps five hundred specifications at a visit, it is hardly 
to be wondered that the new blank forms have already 
gained the title of “ Mr. Edmunds’ greenbacks.” And yet, 
as is feared of Mr. Chase’s issues, Mr. Edmunds has com- 
menced repudiation by denying that he had ever given an 
order which is still in force and which survives in his 
own hand. The former visitors’ book, which in many 
cases might serve as valuable evidence of professional 
visits to the office is withdrawn. ‘The neglect and 
confusion which, since Mr. Edmunds’ recent inter- 
ferences at the Patent Office have reigned in the library, 
are alike discreditable to himself and most annoying to 
the large number of professional gentlemen and others who 
have occasion to avail themselves of the facilities provided 
through Mr. Woodcroft’s care, and of which, we had 
always supposed, he had the sole control. 
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LUMLEY’S RUDDER, 


Tris invention, by Henry Lumley, of 18, Leadenhall-street, 
consists of an alteration of the ordinary rudder, giving increased 
stecring power, and is applicable to every class of steam or sailing 
vessel, and wherever the present rudder is used, from a rowing- 
boat up to a line-of-Lattle ship. The object of the invention is to 
present a recessed surface to the water, and to produce thereby 
additional holding power and steering effect. 


The alteration from the ordinary rudder to the improved rudder 
may be briefly described as follows :— 

The rudder (the shape or form being retained) is divided vertically 
into two pieces—the “body” and the “tail,” which are hinged, 
jointed, or articulated together by pintles and braces, or in any 
other ordinary way. 

It will be understood that, in moving the “body” to port or 
starboard, if a self-acting increased movement of the “ tail” to port 
or starboard could be obtained, a recessed surface would be presented 
to the water. 


This is brought about in three separate ways, each perfectly self- 
acting, self-controlling, and without complication. They may be 
used in combination or independently. 

The first is as follows :—Two chains (iron, in iron ships; mixed 
metal, in coppered ships) are attached to the stern-post, on opposite 
sides, cross each other, through diagonal orifices in the “ body,” and 
are attached to the outer edges of the “tail.” By this it will be 
understood that, on putting the helm to starboard (for example), the 
chain that is attached to the starboard side of the sternpost at one 
end, and the port side of the “ tail” at the other, having to travel 
over more ground than the fore and aft line of the “ body,” becomes 
tautened, and there being a joint in the rudder, it draws over the 
‘*tail” to port, in exact proportion to the distance of the chain from 
the centre line of the “ body ;” and, with a port helm, the other 
chain produces a similar effect in the direction required. 

The chains are carried up through thumb-cleats or eyes on the 
stern post, to any point above the water line or inside the ship, and 
are fixed there by setting-up screws or lashin, 

The other end of each chain is fitted to the “tail” by aring suffi- 
ciently large to rest on the upper side of another ring fixed on the 
outer edge of the “tail;” so that, by letting go the end of the chain 





nearest the ship (first attaching a line to it), and hauling on to the 
other end, the chain may be brought on deck to be examined, 
altered, repaired, or replaced. 

Properly placed stops or flanges limit the travel of the “ tail” to 
any angle, 
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The second system of obtaining the recessed form of the rudder is 
by adding to the “tail” a “ tiller piece,” Fig. 3, the end of which is 
grooved and connected with the counter of the ship to a point or 


axis in a line with the keel, and it is apparent that in putting the | 


helm to port (for instance), the “tail” must obey the direction 
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given to it by the “tiller,” which being put to port by the move- 
ment of the body, and held there by its connection with the ship, 
the “tail” is brought in the direction required. 
A short “ tiller piece” will give the “tail” alarge, anda long 
“tiller” a small angle. 
FIG 




















The third method of obtaining the required recessed movement is 
by a yoke and arm from the “ tail” portion of the rudder, joined on 
to the ship to a point near the stern post, so that when the rudder is 
put to port the arm pushes over the “ tail” to port, and pulls it to 
starboard when the rudder is put in that direction. Thisis an adap- 
tation of the first method, and with some modification two yokes and 
arms may be 





Both the second and third systems can, in some cases, as in wooden 
ships with large rudder posts, or in ships built for the purpose, be 
worked from the deck, and not beneath the counters of the ship. 

The effect of the improved rudder is apparent and invaluablein all 
cases when a ship’s rudder is brought iuto use, in intricate naviga- 
tion, narrow rivers, amid shoals and rocks, on a lee shore, in action, 
when a collision is eminent, and, in fact, wherever an obedient, 
quick-replying, and rapid-steering helm is required. 








CAST IRON BOILERS, 


Srmpce as the art of working in plate iron may appear, it is not 
the less certain that the practice of this art is of very recent date, 
Half a century ago the conversion of the product of the smelting 
furnace into plates, sheets, or slabs of malleable iron, was little under- 
stood and practised by few ironmasters. Bars and rods there were 
in abundance, of good quality too: perhaps better than those habi-~ 
tually met with now ; but even in the present day, with all the aids 
of machinery and the teachings of experience, it is very well known 
that the production of thoroughly good boiler plate is a far more 
difficult task than the manufacture of square, round, or flat bars of 
moderate scantling. Fifty years ago the construction of rolls capable 
of taking a plate five or six feet wide within their gripe taxed the skill 
of the mechanician in no ordinary degree. athes suitable for 
giving a true surface to such roJls had no existence. We have ex- 
amined very many specimens Of old boiler plate in excellent preserva- 
tion, but we have been unable to find any pretending to an equality 
of thickness over even a few superficial feet ; and though this iron 
has been for the most part good and tough, still the grain has taken 
a more prominent place than is at all desirable. In short the material 
is not that which the modern boiler maker would select to exercise 
his skill on, in the formation of anything like finished work. Old 
plates, too, were almost invariably different in quality and quantity 
at the edges, coming from such rolls as then existed, ragged and poor 
to a degree which rendered it imperative that a very considerable 
selvage, so to speak, should be removed before the plates could be 
properly worked up, 

Ji the art of making such plates was imperfect, the art of working 
them up ibto boilers or tanks was very little better understood, A 
punching press calculated to drive a fair hole through a half-inch 
plate was something worth making a pilgrimage to see, while shear- 
ing was athing not to be lightly undertaken. For the most part, 
boiler plates—for girders and the like were unknown—were heated 
red hot and cut into shape in the forge. Rivets were all made b 
hand. Itis very doubtful when the simple rivet-anvil, now so an | 
used in small shops, was first introduced. Before its advent each 
rivet had to be made as a nailer turns out each nail, by a certain 
amount of skilled labour necessary to its manufacture. With the 
rivet-anvil any ordinary labourer can make rivets all of the same 
length almost as quickly as he can strike with the hammer; half a 
dozen blows being sufficient to complete each, while a seventh on 
the trigger bar throws out the headed rivet. Simple as this invention 
was, it is certain that its introduction must have wrought a great 
change iv the practice of working in plate iron. Something more 
was still wanting, however, even when plate making and bending 
rolls had become habitual, and when punching and shearing ma- 
chines had been brought to moderate perfection ; and this something 
was good rivet iron of exactly the same diameter, not alone through 
one bar, but through hundreds or thousands of bars, and, strange as 
it may seem, we can assure our readers that the manufacture of bars 
of round iron fulfilling this condition is not a thing of the past, but 
of the present. 

The progress of the steam engine has been isochronous with the 
progress of the iron manufactures of the world. With each improve- 
meutinthe means of obtaining power for raising ores, for draining pits, 
and for blowing furnaces, we find that enterprising men adventure 
upon new schemes. It is not too much to say that, in return, the 
steam engine has profited largely by every advance in the art of 
working in iron. These advantages and benefits have been reflective 
so far, and it is likely that such will continue to be the case so long 
as iron is forged, or steam used to supply motive power to the ma- 
chines which forge it; but we must expect, on looking back to the 
past, to find that in the infancy of the art of working in iron, ex- 
pedients which we would now regard as very exceptional, were 
commonly resorted to in the construction of steam machinery, and, 
perhaps, in no department is this fact more apparent than in the 
history of the development of steam generators. 

The first engines ever made were employed in the mining districts, 
and it is by no means easy to say in what district first. As this is 
a question of little importance, however, we need not dwell on it. 
When the first wrought iron generator was made is a matter of 
more interest. Savary used cast iron; Newcomen, his successor, 
used wrought iron ; but itis worth noticing that, while Savary raised 
steam of 30 lb. to 451b. above the atmosphere, Newcomen never 
employed pressures of more than 1 lb. or 2 lb. In the first place, as 
his engine did not work by the direct action of the steam, higher 
pressures would have availed him nothing; and in the second, it is 
extremely doubtful if any wrought iron boiler could in his day have 
been made tight under higher pressures. With the introduction of 
low pressure steam we find that many strange schemes for the con- 
struction of boilers were produved, all intended to obviate the difli- 
culties of working in plate iron. Thus, Watt proposed boilers made 
of wood hooped, with a cast iron furnace within ; and others boilers 
of stone ; or lead, or copper, which last could be brazed, were actually 
used., In fact, until the comparatively recent introduction of the locomo- 
tive engine, it was by no means easy to procure wrought iron boilers 
tight under high pressures; for low pressures they soon became 
popular in the mining district, and old punching and shearing ma- 
chines, of a pattern now seldom or never used, once employed in 
their repair or construction, may still be seen lying neglected and 
overgrown with grass and weeds by the roadside in the “ Black 
Country.” ‘ 

There is an old French proverb in existence, which, being trans- 
lated, says that we always return to our first love; and itis by ne 
means unlikely that this will be verified in boiler engineering. At 
one period it is beyond question that cast iron boilers were habitually 
used for generating very high pressures, and they were used simply 
because the material possessed constructive advantages which were 
not then believed to reside in wrought iron : and if these advantages 
are found to reside in it still, under a principle of construction modi- 
fied to meet existing demands, there is surely no good reason why 
it should not be habitually employed. Cast iron is really far better 
adapted to meet the ordeal of fire and water to which a boiler is ex- 
posed, than the best wrought iron plate ever manufactured. As to 
strength, we all know, or we all ought to know, that that is a matter 
of proportion quite as much as a matter of material. There is 
nothing like practical illustration for bringing such truths home to 
the mind. Let us suppose, then, the case of two boilers, one made of 
plates half an inch thick, the other of plates one quarter of an inch 
thick: if each of these boilers is, say, six feet in diameter, the first- 
mentioned will possess as nearly as may be, double the strength of 
the other if we neglect all considerations connected with the process 
of rivetting. In order to render both of equal strength it is only 
necessary to reduce the thinnest of the two to half the diameter of 
the thickness. In the same way it is certain that a cast iron tube 
of a given diameter may be made quite as strong as one made 0 
wrought iron of the same thickness, provided their diameters are 
proportioned the one to the other in the ratio of their tensile strength. 
It is only a fallacy to consider cast iron as a material wholly unsuit- 
able for the construction of generators in the abstract; and, even in 
the practical, there is no difficulty whatever in adopting such & 
system of construction as will enable cast iron to excel wrought, in 
all those qualities which constitute a thoroughly efficient generator 
for even the highest pressures. 

That the arguments adduced against the use of cast iron are many 
and powerful, we do not pretend to deny; but that they are invari- 
ably applicable, or that, in other words, it is impossible to devise a 
boiler which shall elude these objections, is false. — We daily see 
cast iron employed to carry enormous pressures with the utmost 
confidence. Water mains are abundant 30in. in diameter, carrying 
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ressires due to heads varying from 100ft. to 240ft., or from 501b. to 
120 b. to the square inch. Its tensile strength may always be 
brought, in one sense, up to that of wrought iron, by using 
enowh of it, It has thus beaten wrought iron in the form of guns 
man? times. Indeed, it is still doubtful if the best guns which Sir 
Wiliam Armstrong can turn out on his system equal the Rodman 
cast iron ordnance in their powers of endurance. There are two 
metlods of increasing the strength of any vessel, or, in other words, 
its owers of resisting either internal or external pressure. The one 
conssts in increasing the thickness ; the other in reducing the 
dianeter of the globe or cylinder tested. As a boiler has something 
mor to do than passively withstand a certain pressure, like a 
water main—having to transmit heat freely, in order that it may not 
beccme oxidised or “ burned,”—it is obvious that cast iron can only 
be enployed in the form of small tubes or chambers, inasmuch as 
larger vessels should necessarily be of such a thickness that heat 
world pass through them very slowly indeed; but this fact in no 
way militates against either the safety, efficiency, or economy of a 
gererator. Perhaps the present system of employing wrought iron 
boiers of colossal dimensions in our every day practice, has been 
proluctive of more injury to property, and of a greater loss of life, 
thaa can be fairly laid at the door of the engineer on any other 
grands. To Dr. Alban, of Plau, in Mecklenburgh, is due the credit 
of frst enunciating the grand principle that “all boilers should be 
so constructed that their explosion may not be dangerous.” In 
ordr to carry out this principle, it is absolutely necessary to adopt 
sone method of construction by which the water and steam space 
shall be subdivided as much as possible. We will not here dwell on 
the objections urged from time to time against water tube or “ tubu- 
lous” boilers. We may probably treat of such generators at 
ancther time; at present it is sufficient to say that these objections 
are many and well founded—so well founded that such boilers have 
never become popular as yet, and it is very improbable that the con- 
strictive difficulties which now render them exceedingly expensive 
ever will be overcome; while, from the nature of their form, and 
the material of which they are made, they have bitherto been found 
not only costly to make, but difficult to maintain at any price in fair 
working order, on a large scale. 

Within the last few months a boiler has been brought under the 
notice of the public which really appears to be so thoroughly efficient 
thet we should scarcely do our duty as journalists did we not call 
the attention of our readers to it, At the entrance to the Patent 
Museum, at South Kensington, stands a strange-looking arrange- 
ment, very unlike a boiler at first sight; nevertheless, from a com- 
bination of such arrangements, is built up the “ Harrison,” or, as it 
has sometimes been called, the “ bomb-shell” boiler—an American 
invention, which has been used most successfully at the Messrs. 
Hetheringtons’, Manchester, for the last two years. As its name 
bespeaks, the generator is built up of a great number of spheres, 
each of only 8in. diameter, and jin. thick, cast in groups of four and 
bolted together into slabs by through rods. Each sphere communi- 
cates freely with its fellows by means of necks cast on them, which 
at once serve to connect them, and to establish the communication. A 
certain number of these slabs are placed in communication, side by 
side, in a suitable brick-furnace, or rather oven, in such a manner 
that the heat may be most advantageouly applied to them. We do 
not here purpose entering into details—it is enough to say that this 
cast iron boiler has proved itself in every respect a thoroughly 
efficient, safe, powerful, and economical generator. Nor has it been 
tested on a small scale. A Harrison boiler of 2U0-horse power is 
working daily at the Messrs. Hetheringtons ; two or three of smaller 
size are at work in London and its neighbourhood, and others are in 
course of erection. Thus, then, we fiud that in the heart of one of 
the most enlightened manufacturing cities in England, or in the 
world, wrought iron stands a fair chance of being superseded by 
cast iron for the purpose of making boilers. Verily, revenons & nos 
premiers amours, Nor is this to be wondered at. Wrought-iron plate 
invariably falls a victim sooner or later to the insidious tooth of 
corrosion. From this evil, cast iron, as a boiler, is almost practically 
exempt, while its small first cost as a material, the ease with which 
it can be worked, and the great strength which it really possesses, 
when properly treated, point it out as adapted for the construction 
of a very large class of stationary boilers iu cases where weight and 
space are matters of little importance as compared with safety, 
economy, and moderate first cost.—Mechanics’ Magazine. 


Water anp Gas.—The amount of capital sought to be raised in 
the present Session of Parliament in connection with the water 
supply and gas lighting of various town in the United King- 
dom were as follows:—Bedford, gas, £21,000; Belfast, water, 
£350,000; Chelsea, water, £335,000; Cheltenham, water, £116,000 ; 
Chiltern Hills, water, £20,000; Clayton, Allerton, and Thornton, 
gas, £62,500; Deal and Walmer, gas, £16,750 ; Dover, gas, £49,500; 
Drogheda, water, £24,000; Exmouth and Budleigh Salterton, water, 
£10,000; Folkestone, water, £10,000; Furness, gas and water, £50,000; 
Gosport and Alverstoke, gas, £25,000 ; Haslingden and Rawtenstall, 
water, £33,000; Hertford, gas, £31,000; Huntingdon and Godmanches- 
ter, gas, £5,000 ; the Independent Gas Company, £90,000; Ipswich, 
gas, £62,500; Kingston-upon Thames, £81,250; Matlock Bath, 
water, £5,000; Newcastle-upon-Tyne and Gateshead, gas, £13,500 ; 
North Cheshire, water, £47,999; North Kent and Kent, water, 
£685,000; North Surrey District Gas Company, £125,000 ; Phoenix 
Gas Company, £585,000; Pontypridd, water, £8,375; Salisbury, 
gas, £27,000; South Staffordshire, water, £200,000; Southwark 
and Vauxhall, water, £300,000 ; Stirling, water, £7,000; Stockport 
district, water, £50,000; Stockton and Middlesborough, water, 
£198,000; Stroud, gas, £32,000; Tunbridge Wells, gas, £40,000; 
Ulverston, gas, £13,000; Whitehaven, water, £47,000; Wisbech, 
water, £24,800; and Wrexham, water, £20,000. Most of these useful 
projects will, doubtless, be carried out. 

‘Tne Bevetan Iron Trape.—The Belgian Consul at Alexandria 
has forwarded to his Government a copy of the specification which 
is to regulate an approaching adjudication at that capital for plant 
required for railways in Egypt. We say “approaching adjudica- 
tion,” but we may as we!l be precise and note that it takes place 
August 1. Annexed are details of the last quotations current at 
Charleroi :—Refining pig for hard iron, £3 8s. ; ditto, for soft iron, 
£3 6s.; pig for fine-grained iron, £4 to £4 4s.; steely pig, £3 16s. 
to £4; casting pig, No. 1, £4 4s. to £4 6s.; ditto, No. 2, £4 4s.; 
ditto, No. 3, £42s.; ditto, No. 4, £4; ditto, No. 5, £3 16s. to £3 18s.; 
charcoal-made pig, £6; pipes, £6 6s. to £7; rolled iron, No 1, 
mixed, £7; ditto, No. 2, slightly hard, £7 12s, ; ditto, rolled, No. 3, 
haid iron, £8 4s.; ditto, No. 4, £8 16s.; rails, £6 16s. to £7 4s. ; 
charcoal-made hammered irons, first class, £14 8s.; second class, 
£15 12s.; third class, £16 8s, ; double ‘I’ irons, first class, £7 8s. ; 
second class, £8 12 to £8 16s.; third class, £10 12s. to £10 16s. 
fourth class, £11 16s. to £12; plates of commerce, 2 to 2} milli- 
metres thick, £9 16s.; ditto, 1 to 1} millimetres thick, £10 12s. ; 
ditto thin, £11 8s. per ton. At Liége, refining pig, hard iron, has 
made £3 23.; ditto, No. 2, £3; grey refining pig, £3 10s. to £3 12s.; 
casting pig, No, 1, £4 8s.; ditto, No. 2, £4 4s.; ditto, No. 3, £4 2s. ; 
ditto, No. 4, £3 18s. ; ditto, No. 5, £3 16s.; rolled irons, No. 1, £7 4s.; 
ditto, No. 2, £7 16s. ; ditto, No. 3, £8 4s.; plates, No. 3, £10 8s.; 
ditto, No, 2, £9 12s.; ditto, of commerce, coke-made, £12 8s. ; 
ditto, charcoal-made, £16 83. per ton. Minerals are iu request in 
the Charleroi basin, in which they are quoted at high rates. The 
difference between the tariffs current for Belgian and English irons 
coutinues to bring to Belgium some orders from England; but if 

jelgian iron-masters wish to maintain their new relations with 
Great Britain they will not raise their rates, as otherwise the 
present curreut of affairs will cease. Some of the Belgian machine- 
producing firms complain of a scarcity of orders, for although it 
had been hoped that they would derive advantage from the present 
revival in metallurgical affairs, a contrary result seems to have 
arisen. The construction shops of Paris are said to be no better off, 
several of them having considered it prudent to reduce the number 
of their workpeople. M. Jules-Coste has resigned the direction of 
the Sart-les-Moulins Colliery, and has been replaced by M. Emile 
Jaumiaux, previously attached to the same concern as engineer.— 
Colliery Guardian. 
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Grants of Provisional Protection for Six Months. 


247. Witt1AM Epwarp Mavps, Liverpool, “Improvements applicable to 
steam engines."—A communication from Nathan Thomas Edson, New 
Orleans, U.S. — Petition recorded 29th January, i864. 

914. Josern Litt, Manchester, * Improvements in cocks or taps for 
measuring fixed quantities of liquids, and for registering or indicating the 
same,”’"—Petuion recorded 12th April, 1864. 

969. Ronert Mipe.ey, Halifax, Yorkshire, ** Improvements in machinery for 
combing wool or other fibrous substances.”—Petition recorded 16th April, 


1864. 

972. Joux Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in obtaining motive power.”—A communication from Fran¢gois Monte- 
cucco, Paris. — Petition recorded 18th April, 1864. 

1011. Topian PErrER, Newington-green, Middlesex, ‘‘ An improved boot 
and knife-cleaning machine.” 

1017. Groner Fettows Harrineton, Sedgeley House, Ryde, Isle of Wight, 
** Improvements in machinery or apparatus for drilling, cutting, grind- 
ing, and polishing teeth while in the mouth.”—Petitions recorded 22nd 
April, 1864, 

1024. Grorek Jakvis WorssaM, Wenlock-road, City-road, London, “ Im- 
provements in machinery and apparatus for expressing liquids or moisture 
from substances,’’— Petition recorded 23rd April, 1864. 

1050. JAMES RUSSELL, jun., Falkirk, Stirlingshire, “ Tmprovements in 
machinery for hewing coals and other minerals.”"—Petition recorded 26th 
April, 1864. 

1092. FrepextcK Leisz, New Coventry-street, Leicester-square, London, 
** [mprovements in the manufacture of syrups.”—A communication from 
Jean Jacques Grosheinz and Auguste Sheurer, Logelbach, near Colmar, 
Haut Rhin.—Petition recorded 30th April, 1864. 

1113. PETER WARD, Cloud Hill-villas, St. George’s, Bristol, Gloucestershire, 
** Improvements in lubricating compounds.”—Petition recorded 3rd May, 





1124. Joun Potrrgr, Manchester, ‘‘A new p i or position for 
artificial stone, and for certain machinery or apparatus to be used in 
mixing and applying the said composition.”— Petition recorded 4th May, 
1864. 

1132. Joserpu GaRpNeER, RicuarD Lez, and Georet Henry Warn, Liver- 
pool, ** Improvements in the manufacture of inside and outside bindings 
or straps for pulley blocks and other articles, and in the application 
of malleable annealed iron or homogeneous steel or other metals to such 
purposes.” 

1134. Tuomas Evans, Manchester, “ Improvements in the construction of 
apparatus to apply to sewing machines for making embroidery and other 
like ornamental work.” 

1136. Epwarp Branes, Argyll-street, London, and ConrAD WILLIAM FINzEL, 
Bristol, “* Improvements in sugar boiling.” 

1138. ALFRED ViNncENT Newton, Chancery-lane, London, ‘* Improvements 
in the means of, and apparatus for, generating heat.”—A communication 
from Albert Borsig, Edward Freudenthal, and Alexander Daelin, Berlin, 
Prussia, 

1140. WILLIAM Simpson, Calais, France, ‘‘ Improvements in the manufac- 
ture of laces and fabrics in twist lace machines.” 

1142. James JouN MILLER, jun., Clarendon-place, Vassall-road, Brixton, 
surrey, ‘‘ Improvements in steam engines and pumps.”— Petitions recorded 
5th May, 1864. 

1144. WiLLIAM Robertson, Manchester, ‘* Certain improvements in machines 
for spinning and doubling.” 

1146. Grorek Hopeson, Bradford, and ALExanDER HANNAH Martin, But- 
tershaw Mills, near Bradford, Yorkshire, *“ Improvements in means 
od apparatus employed when giving motion to rotary shuttle boxes of 
ooms.” 

1148, WittIAM Hirst, Halifax, Yorkshire, “Improvements in machinery 
to be employed in the manufacture of paper or linen spool tubes, 
which machinery is also applicable for the manufacture of cartridge 
cases.” 

1150. CHARLES Patrick STEWART and JAMEs GresiAM, Manchester, “ Im- 
provements in machinery for winding yarn or thread on to bobbins, spools, 
or other similar surfaces.” 

1152. ALFRED SwoNNELL, Lothian-road, Camberwell New-road, Surrey, 
** Improvements in the construction of scarves.”—Petitions recorded 6th 
May, 1864. 

1156, JouN HENRY JouNsoN, Lincoln's-inn-fields, London, “ Improvements 
in apparatus for economising the consumption of gas.”—A communica- 
tion from Ernest Jourdan, Paris. 

1158. JAMES WaAvisH, Torpoint, Cornwall, “ Improvements in ship and 
other lamps, subject to the exposure of high winds or uncertain 
motion.” 

1162. Josepu RicuarD Assort, Birmingham, “ Improvements in gaseliers, 
chandchers, and other sliding pendent lamps.” 

1164. ALFRED UpwAkD, Goswell-road, London, ‘* Improvements in apparatus 
used for boring and tapping gas and water mains, and in fitting service 
pipes thereto.” 

1166. Henry Woopwakp, Euston-road, London, “ Improvements in 
apparatus for carburetting gas.”—Petitions recorded 7th May, 1864. 

1168. WILLIAM Epwakp Genes, Wellington-street, Strand, London, “ An 
improved ‘globe’ glass or shade for gas or other lamps.”—A communica- 
tion from André Armand Schneider, Faubourg St. Martin, Paris. 

1170. James CHAMBEKS, Marlboro’-terrace, Clarendon-road, Middlesex, 
“Improvements in machinery or apparatus for making bricks.” 

1171. Joun Wuirknkab, sen., JouN WHITEHEAD, jun., DAVID Warrenkad, 
and HENRY WHITEHEAD, Leicester, “‘ Improvements in the manufacture 
of hooped skirts.” 

1172. Henry AITKEN, Falkirk, Stirlingshire, N.B, ‘‘ Improvements in the 
system or mode of calcining and extracting the oils and gases from 
eer and other materials, and in the apparatus or means employed 
therefor.” 

1174. Don Francisco Marques MILLAN DEL ReaL, Rue Mautrec, Bor- 
deaux, France, ** Improvements in extracting silver from lead.” 

1176. GkorGk PULSFORD and Gror@r WALKLAND, Saint Pierre les Calais, 
France, ** Improvements in means or apparatus employed in the manu- 
facture of lace by lace machinery, which improvements are also applicable 
in the manufacture of other weavings.” 

1178. ALFRED VINCENT Newton, Chancery-lane, London, “ Improved ap- 
paratus applicable to the heating and evaporating of fluids.”“—A commu- 
nication from Leopold Wiart, Cambrai, France,—Petitions recorded 9th 
May, 1864. 

1180. fnomas WILLIAM Conpron and RicuarD ConpRoN, Bingfield-strect, 
and GrorGk Rayner HartsHoKNne, Huntingdon-street, Islington, “ Im- 
provements in the manufacture of brushes.” 

1181. JAMES ALFRED WANKLYN, Finsbury-circus, “The mannfacture of 
purple dye stuffs from manna-sugar.” 

1184. JAMES ROWLAND, Salisbury, Wilts, “ Improvements in cocks, taps, 
and valves.” 

1186. Freperick Congy, Waterloo-road, Surrey, 
brushes.” 

1188. Davip Jones and Bryan I’Anson Bromwicu, Birmingham, ‘ Im- 
provements in casks or other vessels for the scoring and preservation of 
wines, spirits, and other liquors or fluids, and for facilitating the drawing 
off of the same.”—Petitions recorded 10th May, 1864. 

1190. Joun YULE, Glasgow, Lanarkshire, N.B., ** Improvements relating to 
steam hamwers, and also applicable to pumping engines.” 

1192. James Brown, Aldgate, and AsTLky Paston Price, Lincoln's- 
inn-fivids, London, “ Improvements im the manufacture of blotting 
paper.” 

1196. THomAS MatTukw GisporNng, Lymington, Southampton, ‘ Improve- 
ments in kilns for burning bricks, tiles, and other earthenware or 
= articles, limestone, and ores.”—Petitions recorded 11th May, 

864. 

1197. CHARLEs MARTIN, Brentford, Middlesex, ‘‘ Improvements in the con- 
struction of carriages.” 

1201. Tuomas Parker, Birmingham, “ Certain improvements in gaseliers, 
which said improvements are also applicable to extending and contracting 
gas brackets.” 

1203. WiLLiAM Horne, West Ham, Essex, ‘‘ Improved methods of treating 
canvas tarpaulings, or other painted canvas, to render them suitable for 
household and other useful purposes.” 

1207. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Middlesex, “ Im- 
provements in the manufacture of stockings and socks.”—A communi- 
sae from Pierre Frangois Jean Baptiste Bezard, Grandvilliers, 

rance. 

1209. JouN Doperon, Burnley, Lancashire, Joun Gavkroorr, Hebden 
Bridge, Yorkshire, and WILLIAM SHACKLETON, Todmorden, Lancashire, 
Me es in looms for weaving.”—Pelitions recorded 12th May, 

8 

1211. Epwarp Myers, Millbank-row, Westminster, and Tuomas Guy Pro- 
—., Cambridge-street, Pimlico, Middlesex, ** Improvewents in wet gas 
meters. 

1217. MicnakL Henry, Fleet-street, London, “ Improvements in apparatus 
for indicating, measuring, counting, and registering, especially appli- 
cable to time and distance indicators and tell-tales for vehicies.”—A 
communication from Frangois Joseph Ducoux, Boulevart Saint Martin, 


Paris. 

1219. RicuakD Hugh Hugues, Hatton-garden, London, “An improved 
means of warming or heating dinner plates, dishes, cups, or other 
domestic articles.” 

1221. DanieL West, Egremont-place, Euston-road, London, ‘‘ Improve- 
ments in fire-proof railway vans, trucks, and carriages, and in fire-proof 


“*Improvements in 





cases for the reception of goods or merchandise to be conveyed by rail- 
way." —Petitions recorded 13th May, 1864. 

1225. Puienas Craven, Thornton, near Bradford, Yorkshire, “‘ Improve- 
ments in means or apparatus for the manufacture of fringes for shawls or 
other fabrics requiring fringes.” 

1227. Wiut1aM Epwarp Newton, Chancery-lane, London, “ Improvements 
in rotary engines.”—A communication from John Jones, New York, U.S. 
— Petitions recorded \4th May, 1864. 

1281. James Brapy, Manchester, *‘ Certain improvements in ‘ quilted ° cri- 
noline skirting.” 

1233. WittiaM Epwarp Newton, Chancery-lane, London, “ Improvements 
in mules for spinning." — ication from Pierre Adolphe Schlum- 
berger, Guebwiller, Haut Rhin, France.—Petitions recorded 16th May, 
1864, 

1235. Levit Lemon Sovernien, Pentonville-road, Islington, London, 
‘An improved agricultural implement for cultivating land and for 
sowing seed.” 

1237. ALEXANDER Macks, Warrington, and James SALMon, Manchester, 
Lancashire, ** An improved method of obtaining impressions from typo- 
graphic surfaces,” 

1239. Tuomas WILSON, Birmingham, ‘‘ Improvements in certain kinds of 
carriages.” 

1241, Piznre Germain Eresse, Grand 
ments in the facture of idings and or 
wood.” 

1248. RtcHARD ARCHIBALD BroomMaN, Fieet-street, London, “ Improvements 
in dyeing wool and other filamentous and textile materials, and in ma- 
chinery employed therein.”—A communication from Jean Henri Chaudet, 
Rouen, France. 

1245. WiuLiAM Rowan, Belfast, Antrim, “ Improvements in machinery for 
treating flax and other vegetable fibres and tow.” 

1247, Perer Bawpen, JAMES WILLIAMS, and SaMugL WitLtaMs, Notting- 
hill, Middlesex, “ Improvements in machinery for making bricks.”"— 
Petitions recorded 17th May, 1864. 

1249. Hiprouite ALEXANDRE CELESTIN BoULENGrR, Boulevart Sébastopol, 
Paris, “‘ Improvements in the method of moulding and shaping plates 
and other similar articles,”’ 

1251. Tuomas Dean, Lamb’s Conduit-street, London, “ Improvements in 
buttons, and in means of attaching buttons.” 

1253. Ricnarp Rimmer, Crow Hall, near Ipswich, Suffolk, *‘ An instru- 
ment for laying hold of asparagus, globe artichokes, and other vege- 
tables.” 

5. Patrick St. Grores Graeme, Waterloo-place, Pall Mall, London, 

Improvements in ships or vessels for war and other purposes.” 

1259. JAMES BrowniNe, Grosvenor-road, Pimlico, Middlesex, “* Improve- 
ments applicable to street or other lamps or lanterns,”—/etitions recorded 
18th May, 1864, 





Rue de Passy, Paris, ‘‘ Improve- 
i tal devices on 









12 








Errata. 


1128. For “ stoppers for bottles” read “stoppers in bottles.” 

1153. For “ working upon lands or roads” read “* working upon land and 
roads,” 

136. For “ Ropert Witutam Siervier” read “ Ropgrt WiLuiam Sir- 
VIER.” 


Patents on which the Stamp Duty of £50 has been Paid. 
1323. Wit1AM Ropers, Millwall, Poplar, Middlesex.—Dated 25th May, 
198 


S6l. 
1378. FREDERIC NewTon Gisnorne, Adelaide-place, London Bridge, London, 
— Dated 1st June, 1861, 
1411. Epwarp Cuariks STANFORD, Worthing, Sussex.—Dated 4th June, 


1861. 

1379. Ropert Cuartes Ransome, Ipswich, Suffolk.—A communication. 
Dated Ist June, 1861. 

1461. Janes Howakp and Epwarp Tenney Bousrieid, Bedford.—Dated 8th 
June, 1561. 

1565, WintiaM Epwarp Newton, Chancery-lane, London.—A communica- 
tion. - Dated 18th June, 1861 

1325. Epwin Green and Joe. Capnury, Birmingham.—Dated 27th May, 
1861 


1329. CuaRLes Stuart Duncan, Kildare-terrace, Bayswater, Middlesex,— 
Dated 27th May, 1861 

1356. Witt1aAmM Bywater, Leeds, Yorkshire.—Dated 31st May, 1861. 

1358. WILLIAM HuNrgR, Glassford-street, Glasgow, Lanarkshire, N.B.— 
Dated 3ist May, 1861. 

1371. Tuomas Corapine, Glasgow, Lanarkshire, N.B.—Dated Ist June 
1861 


1352. JAMES Ronap, Liverpool.—Dated 30th May, 1861. 

1353, ALFRED BLAKE, Russell-place, Fitzroy-square, London,—Dated 30th 
May, 1861. 

1372. Resext Witson, Liverpool.—Dated Ist June, 1861. 





Patents on which the Stamp Duty of £100 has been Paid. 


1508. Epwarb Pater Grirritus, High-street, Camberwell, Surrey.—Dated 
27th May, 1857. 

1635, WiLLiAM Epwakp Newton, Chancery-lane, London,—A commun ¢a- 
tion.— Dated 10th June, 1857. 

1665. ALYRED Vincent Newron, Chancery-lane, London.—A communi- 
cation.—Dated 13th June, 1857, 





Notices to Proceed. 

140. Groner Jenner, Railway-terrace, Stafford, “ Improvements in the 
construction of sun blinds for railway and other carriage windows, or for 
other similar purposes.” 

145. Lewis Joseru Coury, Clifton-gardens, Maida Hill, Middlesex, “ An 
improved apparatus for cultivating.”—A communication from Thomas 
Ewbank, New York, U.S.—Petitions recorded 10th January, 1864. 

157. Joun Grorex Hinpe, Worcester-street, Birmingham, ** Improvements 
in brushes.” 

164. James Turner Haun, Edgehill Station, Liverpool, ‘* An pageazed 
combined lantern and lamp for burning petroleum and other like hydro- 
carbon fluids,” 

166. CHARLES HerronstaLL and Witiiam Luyy, Kirkburton, Yorkshire, 
‘Improvements in the manufacture of — 

168, Joun Henry Jonnson, Lincoln's-inn-fields, London, “ Improvements 
in sewing hi "_ ication from the Grover and Baker 
Sewing Machine Company, New York, U.S.—Petitions recorded 21st Jan- 
wary, 1864. 

171. Henry CuarpmMan Bagor, Liverpool, ‘‘ Improvements in the construc- 
tion of navigable vessels.”— Petition recorded 22nd January, 1864, 

182, THOMAS CHARLES CLARKSON, Stamford-street, Blackfriars-road, Surrey, 
** Improvements in ordnance, and in applying certain cylinders and tabes 
for forming projectiles and recoil springs, which improvements are 
applicable for forming vessels for war ~~ in deep water.” 

186. Joun Suaw, New Wortley, Leeds, Yorkshire, “ Improvements in 
harrows.” 

187. Joun Suaw, New Wortley, Leeds, Yorkshire, ‘* Improvements in lawn 
mowing machines.” 

191. Joun MCELRoy, Alma-square, Stretford, Lancashire, ‘‘ Improvements 
in the construction of stunds for casks and barrels.” 

194. Tuomas Brient, Old Foundry, Carmarthen, “ Improvements in 
kilns and apparatus for drying malt, corn, hops, and other vegetable sub- 
stances.” 

196. Joun Puarr and Winuiam Ricnarpson, Oldham, Lancashire, “ Im- 
provements in the preparation of ciay for the manufacture of bricks 
tiles, slabs, or other articles which may be made of such materials.” 

200. kueEN Lucius, Chatham-place, Blackfriars, London, “ Improvements 
in the manufacture and production of colours,”—Petitions recorded 23rd 
January, 1864. 

203. WinLIAM IpnoTson, Wraysbury, Buckinghamshire, “An improvement 
in the process of bleaching materials for paper ing.” 

206. WintiAM Dakin Garimsuaw, Mitcham, 





Surrey, ‘ An improved atmo- 
spheric hammer, the reservoir of which is used as a blower when the 
hammer is at rest.” 

216. Joun Sturravorp, Eversholt-street, Bedford New Town, Middle- 
sex, “Improvements in organs.”—Petitwons recorded 25th January, 
1564. 

219. RALPH MARTINDALE and Joun WitiaMs, jun., Birmingham, “ Im- 
provements in lamps.""—Pettitions recorded 26th January, 1864, 

226. Jouann Zacuext, Bury-court, London, “ An improved tincture or 
liquid preparation for destroying imsects.”—Petition recorded 27th Jan- 
uury, 184. ‘ 

234. WunLtam TaRLeTon Bury, Regent Works, Sheffield, Yorkshire, “* A 
new or improved material for forming moulds employed in casting steel 
and other metals,” - . 

239. James Henson, Parliament-street, West , “ Impro 
the construction of railway goods wagons.”—Pelition recorded 
January, ide. ’ 

241. NATHANIEL Joun Hotmes, Park-road, Haverstock Hill, Hampstead 
Middlesex, * Improvements as applied to the regulation of machinery for 
covering telegraph cables, wires, and other similar articles,”* 

241. GERMAIN CANOUIL, Paris, *‘ An improved alarum and signalling appa- 
ratus.”—Petitione recorded 20th January, 1864. 

257. Joun Coork HappaN, Bessborough-gardens, Pimlico, Middlesex, ‘* Im- 
provements in fire-arms, and in artillery and projectiles for the same,”— 
Petition recorded 30th January, 1864. 

275. Francis Ep@ak MARTINEAU, Birmingham, “Improvements in the 
hooks and plates of hook binges,”—Petition recorded 2nd February, 
1864. 
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845. Joun Henry Jonnsoy, Lincoln’s-inn-fields, London, ‘* Improvements 
in motive power engines.”-A communication from Eugene Desrous- 
seaux-Hubert, Paris.—Petition recorded 9th February, 1864. 

413. RicuarD Hornsby, JOHN BoNNALL, and WILLIAM AsTEURY, Spittle- 
ne lronworks, Grantham, Lincolnshire, ‘* Imp ts in cultural 
implements, and in engines suitable for hauling the same, and for other 
uses.” — Petition recorded 17th February, 1864. 

555. TuropoxE Grace, Bristol, “ Improvements in haymaking machines.” 
—Petition recorded 6th March, 1864. 

937. Tuomas Steven, Glasgow, and Cuar.es Batty, London, “ Improve- 
meuts in arrangements and apparatus for ventilating, for protecting 
—_ heat, and for heating and cooking.”—Petition recorded 14th April, 

864, 

1231. James Brapy, Manchester, ‘‘ Certain improvements in ‘ quilted’ 

crinoline skirtings.”— Petition recorded 16th May, 1864. 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 


List of Specifications published during the week ending 
28th May, 1864. 

2320, 10d. ; 2334, 4d.; 2341, 38. 10d.; 2348, 1s. ; 2863, 4d.; 2364, 4d. ; 
2365, 4d. ; 2366, 6d. ; 2367, 4d. ; 2368, dd. ; 2869, 4d. ; 2370, 4d. ; 2371, 
4d. ; 8872, 4d. ; 2373, 4d.; 2374, 1s. 2d ; 2875, 4d. ; 2376, 10d. ; 2377, 8d. ; 
2378, 8d. ; 2879, 8d. ; 2380, le, 6d.; 2381, 4d.; 2382, Sd. ; 2383, 1s, 2d. ; 
2384, 8d. ; 2345, 10d. ; 2486, Gd. ; 2387, 4d.; 2388, 4d. ; 2889, 6d. ; 2390, 
4d. ; 2303, 4d. ; 2594, Is. 4d. ; 2395, 4d. ; 2396, 4d. ; 2807, 8d. ; 2398, 6d. ; 
2399, 8d.; 2400, 4d. ; 2401, Is. 2d. ; 2402, 4d.; 2403, 8d. ; 2404, 4d. ; 2405, 
8d. ; 2406, 4d. ; 2407, 10d. ; 2408, 10d. ; 2409, 4d. ; 2410, Sd. ; 2411, 4d. ; 
2412, 4d. ; 2413, 4d.; 2414, 4d. ; 2415, 4d. ; 2416, 4d.; 2417, 4d. ; 2418, 
4d. ; 2419, 4d. ; 2420, 4d.; 2421, 4d. ; 2422, 4d, 


*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 6s. must be remitted by Post- 
office Order, made payable at the Post-oftice, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty’s Patent Office. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
HE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, dc. 

2516. J. Fincuuey, Birmingham, “ Valves for double cylinder steam engines.” 
—Dated 14th October, 1863. 

This invention relates to double cylinder steam engines, or steam engines 
in which the steam, after having expanded in one cylinder, is admitted into 
another larger cylinder, for the purpose of expanding further, and giving 
out a further amount of motive power, and consists in a special arrange- 
ment of valves whereby the steam is directed from the steam chest to the 
small cylinder, thence to the large cylinder, and finally to the condenser or 
waste pipe.— Not proceeded with. 

2517. E. P, Conquuoun and J. P. Ferris, Laurence Pountney-hill, London, 
“* Fire bars for the furnuces of steam boilers.”—Dated 14th October, 1863, 

These fire bars (unlike the ordinary or generally constructed movable 
bars) are supported near their centre, and are considerably curved on their 
upper surface, whereby great strength is obtained, at the points mostly 
required. On the under side there is cast on each bar a pin or tongue, 
which, being fitted into corresponding holes formed in the bearing bars, 
serves to keep the fire bars in position, The bearing bars are square in 
section, they have at each end a ooml, on one of which is formed a square 
to receive the lever when placed vertically, but when the lever is fixed 
horizontally this gives place to a half socket placed on the front of the 
bearer. Passing through from top to bottom are holes, which receive the 
pins or tongues of the fire bars; they have also cast on their side at each 
end teeth. When two or more ranges of bars are required, they have on 
the under side jaws, to which are secured the connecting rod. The fire bars 
are either moved by a hand lever attached to one end of the bearing bars to 
give an intermittent motion, or may be connected with an engine giving a 
continuous action. Two or more ranges may be worked by one lever, the 
front bearing bars supporting each range of fire bars, being coupled by a 
rigid rod, which is bolted to the jaws; the movement then given to the fire- 
bars in one range is imparted to the bars in the others. 

2542. W. CuaRrK, Chancery-lane, London, ‘* Rotary enyines,"—A communica> 
tion.— Dated 17th October, 1863. 

This invention relates to improvements in rotary steam engines, working 
with or without expansion, and constructed so as to be either single or 
double acting ; the direction of motion may, also, be readily changed when 
desired. The apparatus consists of a cylindrical chamber, divided by a 
partition into two parts, in each of which is placed an annular disc of 
smaller diameter, furnished on its periphery with a pas pallet or 
piston, which fills up the space in the cylindrical chamber beyond the 
periphery of the disc, and prevents the escape of the steam which is caused 
to act on the aforesaid pallet, The annular discs are mounted on an axis 
carrying a fly-wheel, and furnished with a cam, which acts ou a lever, serving 
to open and close a slide or valve for allowing of the passage of the piston 
and intercepting the steam, for which it forms an abutment. Two eccentrics, 
keyed on the driving shaft, impart motion to levers which open or cut off 
communication of the steam with one or other of the distributing valves, 
according to the direction of motion of the engine. This change of motion, 
or reversing, is effected by means of a lever fitting in spaces made in a 
standard answering to ** stop,” ** go forwards,” or ** backwards.” Cocks are 
mounted on the periphery of the cylinder for the escape of the waste 
steam. - Not proceeded with. 

2566. W. SNELL, Clement's Inn, London, ** Improvements in surface condensers 
Sor ateann engines or other applications, and in working steam engines in 
connection therewith.” —A communication.— Dated 2th October, 1863. 

This invention cannot be described without reference to the drawings. 
2681. C. Scuig_e, Manchester, ** Governors.”—- Dated 21st October, 1863. 

The first part of this invention refers to a novel mode of employing the 
force or momentum of currents or fluids in motion for the purpose of 
actuating or changing the position of vaives, clows, or cther arrangements 
for i ing, diminishing, or shutting off the supply of motive fluid to 
motive power engines ; and this part of the invention cousists in arranging 
an elastic drum or apparatus acting upon the principle of a pair of beliows 
or cover and cylinder, or a piston aud cylinder capable of receiving motion 
by the admission or withdrawal of the motive fluid, and in forming passages 





between this arrangement and the actuating fluid, such passages opening | b 
towards the current, and in the opposite direction, so that the current will | 


enter one opening and create a pressure, and will pass the other opening 
and will tend to create a partial vacuum or suction ; and in placing a valve 
or valves in these passages so that they can be opened or closed to the 
action of the current, Or in place of valves the invention consists in 


arranging a pipe in connection with the elastic drum, or its equivalent, so | 


that the orifice of the pipe may be changed in relation to the direction of 
thecurrent of the motive fluid. The second part of the inve.\tion relates 
to another mode of acting upon elastic drum or drums, anu covers, or 


istons and cytinders, or their equivalents, by currents of fluid, end consists | 


nm arranging a continuous leakage or outflow, which will produce one 

movement, and a varying supply, regulated by a valve actuated by a 

governor, which will produce the opposite movement of the elastic drum, 

cylinder, or its equivalent. 

2588. Z. CoLBURN, Upper Bedford-place, Russell-square, London, “ Steam 
engines "— Dated 21st Octoler, 1863. 

This invention relates to that class of steam engines in which the oppo- 
site working faces of the piston present unequal areas for the effective 
pressure of steam, and in which a pressure of steam is continuously msin- 
tained upon that side of the piston having the smaller effective area, while 
steam is admitted periodically upon the opposite or larger side,or working 
face of the piston, the steam thus periodically admitted being afterwards 
exhausted at each double stroke of the piston either into the atmosphere 
or into a condenser, feed-water heater, or wherever else required. Engines 
upon this general arrangement have been before proposed, and it is the 
object of these improvements to simplify such engines, and to better adapt 
them more especially to recip ing, sawing, pumping and other engines 
in which a rotary motion is either not required at all, or required only to 
determine an exact length of stroke, and to assist in changing the direction 
of the strokes, Where a rotary motion is employed the patentee places the 
ehaft crank, connecting rod, and the steam valve, and the apparatus for 
working it, all directly within that part or end of the steam cylinder in 
which the pressure of the steam is conti ly t j, and within which 
the steam is thus continuously pressing upon the smaller effective area of 
the piston. The shaft comes through one or both sides of the cylinder, the 

rings being formed in stuffing boxes to prevent the escape of steam, 
The fly-wheel is on the end of the shaft, and outside of the cylinder. This 
arrangement of rotative engine is the simplest that can be devised, and 
it is wholly self-contained and very portable. In some varieties of steam 
pumping engines, where no rotary motion is effected, the steam valves are 
struck to and fro by tappets upon the piston rod. Such engines are, 
however, somewhat uncertain in their action, as the steam valve occasion- 
ally when it covers all the ports. With the class of engines, however, 
tow the present improvements relate, and which, for convenience, may 








be called the differential steam engine, the valve may be struck to and fro 
by the piston rod or piston, either directly or through a lever, and without 
the chance of stopping the action of the machine. When it is to be so 
moved, the patentee encloses the valve in that part of the steam cylinder 
in which the steam is continuously maintained. The valve may be an 
ordinary slide, or it may be in tiie form of a ring sliding within the cylinder, 
and the arrangement of the steam and exhaust ports may be varied in 
many ways, the novel feature being the placing of the valve directly within 
or in free communication with that part of the steam cylinder in which 
steam is i ly maintained. It will be understood that the steam is 
| admitted directly from the boiler into that part of the cylinder within 
which the fp . ti ly maintaiued upon the smaller effective 
| working face of the piston, and that steam also passes through this part of 
the cylinder and through the valve into the opposite end of the cylinder, 
or that part into which steam is only periodically admitted once for each 
double stroke of the piston. Where the exhaust or waste steam passes into 
a chamber separated cnly by a piston from the live steam, the steam valve 
can be placed and worked in the exhaust steam chamber, but the patentee 
does not prefer this arrangement. 
2592. G. CurLer, jun., Wharf, Wenlock-road, City-road, London, “ Boilers 
and apparatus used for the generation of steam.” —Dated 22nd October, 








This invention cannot be described without reference to the drawings. 

2594. H. Witson, Stockton-upon-Tees, “ Lubricator for steam engines.”— 
Dated 22nd October, 1863. 

This invention consists in so constructing a lubricator that tallow, oil, or 
other fatty matter, may be used as a Jubricant ; further, that the process of 
lubrication is continuous, thereby rendering it specially suitable for the 
valves and pistons of steam engines.— Not proceeded with. 





Ciass 2,.-TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Curriages, Carts, 
Harness, §c. 

2543. Y. Meirat, Henry-street, Hampstead-road, London, “ Propelling 

vessels.” —Dated 17th October, 1863. 

This invention consists in the application of power generated by the 
water in which the vessel is floating, the water being admitted by a suitable 
opening or openings at the bow of the vessel, and conducted to a turbine or 
hydraulic apparatus disposed amidships. After acting on the turbine, the 
water is ducted by a chi 1 to the stern of the vessel, where it is 
allowed to escape, the difference of elevation in the ingress and egress 
apertures giving a fall of water which is utilised in and actuates the tur- 
bine.—Not proceeded with. 

2548. J. Wriaut, Rochester, *‘ Machinery for cutting railway skepers."— 

Dated lith October, 1863. 

For the purposes of this invention, in order to cut recesses in a wood 
sleeper suitable to receive railway chairs, one near each of the two ends of 
a sleeper, a combination of apparatus is employed by which the two ends of 
a sleeper are simultaneously acted on by sets of cutters as follows :—The 
sleeper is fixed on a suitable bed or plate, which is arranged to slide or 
move on suitable rails or guides. Two pairs of circular saws are employed, 
one pair near each end of a sleeper, by which two pairs of parallel saw cuts 
are simultaneously made in the sleeper. The wood between the saw cuts is 
next removed by two rotating adzes or cutters, one cutting near each end 
of the sleeper. The recesses which are to receive the railway chairs are 
then completed by centre bits or rotating cutters acting simultaneously 
near the two ends of the sleeper ; or, if the railway chair be suitably shaped, 
the whole of the recesses in the sleeper might be cut by means of revolving 
circular cutters.—Not proceeded with. 

2556. J. Wuitiey, Leeds, ‘Permanent way of railways.’'—Dated 19th 

October, 1863. 

These improvements consist of a sleeper, made of cast malleable iron 
wrought iron, or steel, with or without flanges on the sides and ends, and 
with one or more ribs on the back, and with or without indentations on 
the upper surface to receive the chairs. The same are to be cast, rolled, or 
struck in dies or blocks, as most convenient.—Not proceeded with. 

2557. L. Eynarp, Langham-street, Portland-place West, London, “ Brakes 

for railway trains, &c.""—Dated 19th October, 1863. 

This invention consists in adapting to and applying underneath each 
carriage of a railway train a frame carrying a skid or brake for each wheel, 
combined with a spring fixed on each side of the carriage, such springs 
being es by the frame in order to remove the brakes from the 
wheels, and having a tendency to react upon the frame, and thereby force 
the skids or brakes on to the wheels when liberated from the pressure of 
the frame.— Not proceeded with. 

2573. J. W. NottincuaM, Kennington-road, Surrey, “ Hansom cabs.”—Dated 

20th October, 1863. 

This invention is carried out as follows :—The head of the cab, instead of 
being a fixture (as it is ordinarily made), or folding back like that ofa 
b he (as is i the case), is constructed in a rigid form ona 
frame of iron, or otherwise, and is so arranged as to be capable of being 
turned over so as to enclose (as it were) the back of the cab, turning bodily 
upon pivots placed in front thereof, and thus forming a pleasant open car- 
riage. The window or blind is formed of laths, either glazed or otherwise, 
and hinged together so as to be perfectly flexible, the ends of the laths 
running in grooves formed in the side of the head, and extending round 
the curved top of the same, so that the window or blind can either be pulled 
partly or wholly down, or raised up by the occupant ; the window or blind, 
when entirely raised, lying under the curved roof. Instead of placing the 
springs, as in ordinary cabs, outside the body of the vehicle, and between it 
and the wheels, they are placed beneath the body, and by these means a 
much wider body than that ordinarily obtained can be made without in- 
creasing the width apart of the wheels. The driver's seat, instead of being 
a fixture, as is ordinarily the case, may be so arranged that it can be 
removed altogether when it is desirable that the P of the cab should 
himself drive. In this case an arrangement is made so that the servant can 
stand behind the cab on the part whence the seat has been removed. The 
doors of the cab are made to open nearly the full width of the vehicle, and 
to fold or slide sideways in front of the wheels, so as to affurd greater space 
tor entering and leaving such vehicles, and also to prevent the liability of 
soiling the dress in eutering or leaving the same. ‘The shafts of the cab 
may be made entire, as iv ordinary cabs, or made (either of metal or wood, 
with the fore part detachable by means of a socket or otherwise, so that, in 
the event of a shaft breaking, a fresh part can be readily substituted. 

2574. G. H. Daauisn and T. WINDERS, St. Helen's, Lancashire, ‘‘ Machinery 

Sor bending plates for iron ships. &c.”—Dated 20th October, 1863. 

This invention relates to the bending of the * garbeard strake ” of plates 
for iron ships, and consists in the application and use, for that and similar 
purposes, of a set of double or single purchase crab or other gearing, in 
combination with a toothed quadrant fixed at each end of the machine, 
each end of a movable roller being carried by one of the quadrants in a 
universal joint, capable of being moved nearer to or further from the main 
blocks of the machine, to suit the different thicknesses of plates to be 
ent. 

2579. T. C. CLARKSON, Stam/ford-street, Blackfrivra, “* Manufacture of saddles 

and harness."— Dated 21st October, 1:63. 
This invention is not fully described without reference to the drawings. 


2599. F. BULLOCK, Gravesend, ‘‘Ships’ logs, or apparatus for ascertaining the 
speed of ships.”— Dated 22nd October, 1863. 

For the purposes of this invention the patentee employs a float, which, by 
means of a line, he tows behind the ship. This line he ties to, or otherwise 
connects with, a spring balance, or other weighing instrument, which may 
be of ordinary construction, and which will accurately measure the strain 
on the line; and as this strain will vary according to the speed at which the 
ship is dragging the float through the water, when the amount of strain is 
known, the speed can at once be ascertained from a table prepared for the 

urpose, either from experiment or otherwise. If desired, the spring- 
lance or weighing apparatus may be graduated or arranged so as to 
indicate at once the speed of the ship. 

















Ciass 3,.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

2545. LR. Curssroven, Brooklyn, New York, U.S., ‘‘ Let-off mwtion sor 
looms." —A communication,—Dated 17th October, 1863. 

This invention consists, First, in interposing a rest or guide between a 
vibrating whip roil, or any vibratory equivalent therefor and the warp 
yarn beam, in such a manner that the yarn shall pass over the said rest or 
guide so as to keep the angle formed by the vibrating whip roll, or its equi- 
valent, between the said rest or guide and the lay unchanged, except by the 
vibrations of the vibrating whip roll, or its equivalent, and unaffected by 

h of the diameter of the coil or roll of yarn from a full to an empty 
yarn beam, the manner of the interposition of the rest or guide being such 
that the general direction of the stress from the yarn caused by tension 
thereupon, and the tendency to straighten the line of the yarn formed 
between the lay and the rest, is substantially at right angles to a line 
drawn from the acting surface of the whip roll, or its equivalent, through 
the centre on which it vibrates. In such a position the whip roll is more 
easily depressed, and more sensitive to the depressing tendency caused by 
the effort of the tension to straighten the warp yarn than it is when made 
to occupy any other position relative to the rest and lay. And it may here 
be stated that a shaft, acting as a centre on which the whip roll vibrates, 
and to which it is connected by rocker arms, forms perhaps the best device 
fora guide or rest for the yarn as it from its beam towards the lay 








breast beam and take up roll. The invention also consists in the connection 





of a vibrating whip roll, or its equivalent, and a weight which opera 

oppose depression of the whip roll, with an p : h So pose - 

operate the escapement automatically through the tension upon th: yarn 
and the beating of the lay by the depression and elevation of the whi) roll, 
and cause the to turn and let off yarn therefrom intermittenly in 

uantities exactly proportioned to the requirements of the weaving, while 
the tension on the yarn is at all times maintained uniform, no natter 
whether the beam is full or empty. The invention is applicable t) the 
ordinary well known forms of beams. 

2552. J. CHAMPION, Manchester, “ Apparatus for preparing, spinning and 
doubling cotton, flax, wool, &-c.”— Dated 19th October, 1863. 

This invention relates to the bearings of the -pindles which carry the 
spools or bobbins and flyers used in machinery or apparatus for preparing, 

pinning, and doubling cotton, flax, wool, and other fibrous materials aud 

also to the bottoms of the spools or bobbins, and consists in fixing t the 
copping bobbin or bolter rail a tube which encircles the spindle, and ether 
extends into the interior of the spool or bobbin, or is placed below t, as 
may be desired. The patentee forms the bottom of the spool or bobbinof a 
conical shape, and causes it to revolve upon a cloth washer placed in a 
conical seating or bearing attached to or forming part of the tub:, or 
formed in the top of the rail. In some cases, instead of making the botom 
of the bobbin conical, he holds it by a pin or projection to a conical jiece 
of wood or metal, which works on the cloth washer in the seating, in the 
same manner as the cone at the bottom of the bobbin. 

2559. J. TayLor, and J. and J. Lees, Oldham, ‘*‘ Apparatus for opering 
cleaning, and mixing cotton, d&-c.”—Dated 20th October, 1863. 

In performing this invention the material is led by a travelling aprm or 
lattice to the feed rollers, which lead it to the interior of a fan, having the 
ends of its wings mounted with a number of teeth which, as the fan reyoves, 
pass between other teeth fixed to bars connected to the sides of the fmme 
which encloses the fan. The number of these toothed bars is varied 
according to the kind and quality of the material, and between the bars 
there are as many grids as required. In one arrangement the grids om- 
mence from near the feed rollers, and extend round to the under side oi the 
lattice, and air is supplied to the interior of the fan by two side boxes, 
When a quick revolving motion is given to the fan, and the materia fed 
into its interior, the said material is opened, cleaned, and mixed with air, 
and forced out by the air through a passage under the lattice, and the dirt 
and refuse are driven through the grids and deposited in a passage at the 
bottom of the machine. 

2560. E. H. Lurppers, Liverpool, ** Treatment of textile substances to ob'ain 
a species of, or substitute for, cotton, &c.”—A communication.— Dated 
20th October, 1863. 

The textile substances or materials which yield the best results under this 
improved treatment are hemp, flax, and jute, the tow or waste from tiese 
fibrous materials employed in linen and other manufactures, and old ropes, 
oakum, and mats made from the same substances. The invention comists 
in the production of a fibre or species of cotton which can only be obtained 
by this particular process, and which is as under :—First, the substances or 
materials to be operated on are thoroughly washed in water, Secondly, 
they are torn or unravelled by a breaking up machine, known to paper 
makers asa “‘ devil.” Thirdly, they are bleached with or by chlorine either 
in the form of gas, or in chlorine solutions, but preferably the latter, both 
of which processes are well known. Fourthly, they are dried by a blast of 
air protected from the sun’s rays. Fifthly, they are carded in a roughing 
card, and finally in a finished card, both of the usual description.-- Not 
proceeded with. 

2561. W. IncHaM, Manchester, and J. Woon, Pendleton, near Manchester, 
“ Manufacture of copper rollers used for printing calico, &c.”—Da 
20th October, 1863. 

In carrying out this i tion the pat insert a metal dise or bush 
in the interior of each end of the roller, and bore holes in the centre of the 
discs to correspond with the taper of the maundril, so as to secure perfect 
mechanical teeth. They also place at the outside of each disc a collar 
having a nib or key which fits the groove of the maundril, and passes 
through a slot in the disc, and when the roller is in its right position, the 
collars are held fast by set screws. By these means they reduce the weight 
of the roller, and thus effect a great saving in the working capital. 

2578. W. Hartcuirre, Salford, ‘‘ Mules for spinning and doubling.”—Dated 
2st October, 1863. ; 

This invention consists in connecting the self-acting to the self-acting 
parts of the mule by a friction cone or other suitable friction apparatus, 
The object of the invention is to allow the pulley to yield previous to back- 
ing off, thus rendering the backing off more perfect, and preventing the 
injurious shocks in performing the changes of the mule. 

2584. T. Hopson, W. NIGHTINGALE, and R: Laird, Preston, “ Machinery 
for carding cotton and other fibrous materials.”—Dated 21st Octoler, 

1. 











This invention relates to certain improvements in carding engines, 
whereby the choking of the feed rollers aud licker in or first roller is pre- 
vented, and the feed rollers, licker-in, and doffer are all capable of being 
stupped simultaneously in case of derangement of the machine. According 
to this invention it is proposed to drive the pulley, which gives motion to 
the doffer by means of a strap or gearing, notdirect from the driving pulley 
on the axis of the main carding drum, as heretofore, but from a pulley on 
the axis of the feeding roller, such feeding roller being driven direct trom 
the ordinary main central driving pulley by a separate strap or gearing of 
its own. The licker-in is driven in the usual manner from the doffer by an 
endless chain, so that on the stoppage of the feed roller through any 
obstruction occurring the doffer will also stop, and with it the licker-in, the 
doffer and licker-in being both dependent on the feed roller for their move- 
ment, in place of ‘eriving such motion direct from the main driving pulley 
on the axis of the carding drum.— Not proceeded with. 

2586. E. ALcAN, King-street, London, “ Figuring and ornamenting cloths 
and other fabrics.” —A communication.—Dated 22nd October, 1863. 

This invention is intended to apply to woollen cloths chiefly, and consists 
in impressing patterns thereon in manner hereafter stated. The inventor 
takes a table and covers it with felt, or other like suitable soft material ; or 
he takes a clothed roller; he fits cards or points at the sides to hold the 
cloth stretched laterally. He then moistens the cloth by fine spray from a 
brush or perforated pipe, and, according to the nature of the pattern to be 
impressed, he takes a metal block or a cylinder with the required pattern 
thereon in relief, heats the block or cylinder by steam, hot air, or hot irons, 
and presses the same vn the cloth. Where he uses the clothed roller, he 
places the pattern cylinder over it, and passes the cloth between the cylinder 
and roller, and regulates the pressure by means of screws or springs.—WNot 
proceeded with, 

2590. J. Dopp, Oldham, “Mules for spinning and doubling.”— Dated 21st 
October, 1863. 

This invention refers, First, to a known method of giving the necessary 
intermittent motion to the cam shaft. Iv this known arrangement there is 
a clutch box, one half of which is constantly driven by the motive power, 
communicating motion, through the medium of the other half, to the cam 
shaft; but, when such motion is required to cease, then the two parts 
separate. The two portions of the clutch box are put out of gear by a 
pin running against a fixed incline, and thus far the arrangement is well 
known, and forms no part of this invention. As animprovement up:n this 
arrang t, the patentee adapts a movable stop to the end of the said 
incline, and against which the pin arrives, whereby its correct position 1s 
determined. This stop, although forming at times a continuation of the 
incline, is withdrawn by the carriage when that part of the clutch box 
which imparts motion to the cam shaft is intended to revolve. Another 
part of the invention also refers to a method of giving the intermittent 
motion to the cam shaft. In this case he employs a clutch box in two parts, 
as above described, and capable of being put in and out of gear once in & 
revolution, ‘To one portion of this clutch box he adapts a toothed wheel, 
taking into another mounted upon the cam shaft; these wheels contain 
unequal numbers of teeth, that upon the cam shaft having the greater 
number ; if it contain twice as many, then the cam shaft will make two 
changes for two revolutions of the clutch box, or, if it have three times as 
many, three changes for three revolutions of the clutch box, and so on for 
more if desired. 








Ciass 4.—AGRICULTURE.—NonE. 


Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, Sc. 

2550. F. Dr WYLDE, Trinity-square, Tower-hill, London. ‘* Improvements in 

the induration of stone, cement, stucco, brick, or other analogous mate- 

rials, also in the manufacture of artificial stone."—Dated lith October, 


63. : 

This invention consists in the use of the soluble silicate of soda or potash 

in combination with an aqueous solution of alumina (otherwise known as & 
solution of alumina in an allotropic condition). 





Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, Sc. 
2554. W. FLercurr, Gloucestershire, “ Breech-loading fire-arms.” — Dated 
19th October, 1863. hi 

This invention relates to an improved arrang t of the for 
locking and unlocking the parts of breech-loading guns or fire-arms in 
which the barrel is jointed to the breech pin or stock of the gun by @ 
pin joint, upon which it moves so as to place the breech end of the barrel pe} 
barrels in a position for being loaded, as is well understood ; and part 0 
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this invention relates to the mode of securing the locks (which are of the 
bar pattern) to the metal portion or breech piece fixed to and forming part 
of the stock of the gun. For this purpose the under side of the barrels 
has two projections formed thereon, one of which bears against the axis 
upon which the barrel or barrels move. The other projection, placed near 
the breech end of the barrels, is so formed as to en with the curved end 
of a lever, which is jointed to the metal breech let into the stock of the 
gun. The other end of this lever is so formed as to partially cover the 
trigger guard when the parts are closed ready to discharge the piece, and 
there is a spring fixed in the breech piece or stock of the gun which acts on 
@ projection on the lever, so as at all times to have a tendency to force the 
curved end of the lever to engage with the projection on the under side of 
the barrel, and thus lock or retain the barrel and bi piece securely 
together until the lever arm is moved away from the trigger guard to raise 
the breech end of the barrel or barrels for the purpose of loading the piece. 


2567. H. HENNESSEY, Dublin, “‘ Projectiles." —Dated 20th October, 1863. 

The base of the improved projectiles contains a depression, shaped so as 
to admit of the keying in of a disc or flange, in such a way that, when the 
disc twists around an axis parallel to the axis of flight of the projectile, it 
will fit tightly in one direction, while it wiil become loose when the disc 
twists in the opposite direction. Forming one solid piece with the disc, an 
Archimedian screw, of two or more blades, projects in such a position that an 
impulse which would tend to drive the projectile out of the gun would also 
firmly key the disc into the posterior depression of the projectile, and con- 
sequently produce a rotation of the whole mass. When the im- 
pulse ceases on the emergence of the projectile from the muzzle 
of the gun, and when the projectile passes into a resisting medium, ihe 
lateral t of the di will tend to reverse the rotation of the 
screw relatively to the projectile. Thus the disc would be unkeyed, and 
together with the screws become detached from the projectile. The 
loosening of the dise is facilitated by the peculiar shape of the posterior 
depression in the projectile, and partly by the interposition between the 
said surface and the disc, of a soft elastic substance or of an unguent of 
suitable composition.— Not proceeded with. 


2555. A. BUDENBERG, Manchester, ‘‘ Blasting powder."—A communication.— 
Dated 19th October, 1863. 

This powder consists of the combination of nitrate of potash, saltpetre, 
nitrate of soda, sulphur, wood charcoal, coal, and potassio tartrate of soda, 
(nitro cali tartaricum) which may be combined in the following proportions, 
viz.—30 to 38 parts of nitrate of potash, 40 parts of nitrate of soda, 8 to 12 
parts of sulphur, 7 to 8 parts of wood charcoal, 3 to 4 partsof common coal, 
4 to 6 parts of potassiv tartrate of soda ; which are mixed together by re- 
duction to fine particles. The inventor does not, however, confine himself 
to the proportions stated, as they may be varied. 
=, - N. Hurcuinson, Plymouth, “ Ordnance."—Dated 20th October, 

863. 





This invention consists in constructing ordnance of several concentric 
steel or other metal tubes, with a space of, say, a quarter of an inch, more 
or less, between every two tubes, into each of which spaces the patentee 
admits water or other liquid, under pressure or not, through a pipe or 
aperture at the rear or other convenient part of the gun. The inventor pre- 
fers that the pressures of the several bodies of liquid should be gradually 
greater as they are further from the innermost tube or bore of the gun. 
The invention also consists in receiving the recoil of ordnance on powerful 
galvanised india-rubber bands, extending from the port-hole or embrasure 
to pulleys on the carriage, and which would allow the gun to recoil to the 
extremity of its slide.— Not proceeded with. 


2580. J. Hinton, Birmingham, “ Breech-loading jfire-arms.”—Dated 2ist 
October, 1863. 

This invention relates to breech-loading fire-arms in which the breech ends 
of the barrels are opened and closed by the barrels turning on a joint in a 
vertical plane, the open ends of the barrels fitting against the tace of the 
break-off when the gun is ready for discharge, and rising above the break- 
off when they are about to be charged. The invention consists of the 
improvement or improvements hereinafter explained in fixing or locking 
down the barrels during discharge, and unlocking or liberating them for 
charging. For the purpose of locking and unlocking the barrels, the 
patentee inserts a horizontal shaft or axis in a hole in the break-off, the said 
axis being parallel with the face of the break-off. The said axis projects 
from the break-off at one side, and the projecting end has a lever or thumb 
plate, by which a motion of partial rotation can be given to it. The upper 
side of the axis carries a curved bolt, the end of which works through a 
hole in the face of the break-off, and can be made to enter or be withdrawn 
from a hole or recess in the end of the rib between the barrels. A spring 
at the back of the break off presses the said bolt into the recess in the rib. 
The top of the said bolt is inclined, so that when the barrels are shut down 
they press back the said bolt until the recess in the rib comes opposite to 
the end of the bolt, when it springs into the said recess and fastens down 
the barrels. In order to liberate the barrels it is only necessary to press 
back the thumb plate of the axis, when the bolt is withdrawn into the break- 
off, aud the barrels are free to turn upon their joint. Instead of withdraw- 
ing the curved bolt by pressing a thumb piate at the side of the gun, the 
said bolt may be withdrawn by pressure upon a thumb plate situated on the 
tang of the break off. 

2597. C. Tusnot, Chaussée de Waterloo, St. Gilles-les-Bruzelles, “* Manufac- 
ture of cartridye bottoms or entire cartridges composed entirely of the 
same elements.” —Dated 22nd October, 1863. 

This invention consists in making cartridges in one piece, in dispensing 
with the internal paper washer or packing ring at the bottom of the 
cartridge, replacing it by the metal itself, which 1s made to project in the 
interior. The patentee also disp with the copper cup or recess for 
receiving the percussion cap, by making an opening for the latter in the 
metal, which forms a greater resistance than the said copper cup. 








CLass 7.—FURNITURE AND CLOTHING.—None. 


Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 

2571, W. A. Dixon, Glasgow, ** Making aluminate of soda and other alumi- 

nous salts.”"—Dated 20th October, 1863. 

This invention has for its object to make aluminate of soda and other 
aluminous salts practically free from iron, and in an economical manner. 
And in practising the invention according to one modification a solution of 
tersulphate or other sulphate of alumina, either natural or artificial, and in 
@ more or less pure state, is first neutralised with carbonate or hydrate of 
lime, and the precipitate is allowed to settle and the clear liquid poured off. 
If the proportion of alumina tai in the precipi is not known, it is 
ascertained, and the precipitate is treated with rather less than an equiva- 
lent proportion of caustic soda lye, with or without heat, by which means 
the alumina is dissolved, and the iron and other impurities are left behind. 
Instead of caustic soda an equivalent proportion of carbonate of soda, 
together with an eqivalent proportion of hydrate of lime, may be added. 
The resulting solution of aluminate of soda is evaporated to a convenient 
strength, or it may be dried and fused.— Not proceeded with. 

2575. C. Garton, Bristol, and T. Hitt, Southampton, “ Evaporating, cooling, 

and melting.” —Dated 20th October, 1863. 

This invention consists in the employment of water and apparatus as 
hereinafter described. The temperature of the water is regulated and 
maintained at, any degree required, while the water is caused to circulate 
in pipes or chambers in a trough, the top of which forms the bottom of the 
vessel containing the matter to be acted on. Sometimes the patentees carry 
air pipes, opening above the sub to be evap i, through the water 
contained in the said chambers or elsewhere, for the purpose of heating the 
air in the pipes, and spreading it heated over the matter under treatment. 
For some purposes they drive a frigorific mixture through the pipes. In 
such cases, circulation through the pipes is continuous, and there is no 
outlet above the matter operatedon. This invention further consists in the 
construction and employment in, the vesse! containing the matterto be acted 
on, of agitators,consisting of Archimedian screw vanes, carried upon suitable 
spindles and wheels ; these agitators are mounted in sets of two or more, 
and are so set that, in their revolution, the vanes on one agitator shall clear 
those of the other, when driven in opposite directions. The vessel is covered, 
and through one or more apertures in the cover the vapours and gases 
evaporated from the matter under treatment are to be drawn off by fans, 
steam jets, pumps, or otherwise. In some cases the evaporation is aided by 
the ytroduction of hot air above the surface of the matter to be evaporated ; 
or pipes for containing a heated medium above such surface may be em- 
ployed. For cooling, for the heating medium, a cooling or freezing mixture 
1s substituted. For melting such subst. , for inst , a8 sugar, a set of 
drums with vanes which, instead of being set spirally, as in the agitators 
before described, are fixed parallel with the axis, are placed in the vessel. 
Each set consists of two drums driven in opposite directions ; each drum 
carries one or more full or solid projections, which, meeting during the re- 
volution of the wheel, act to crash and break up the sugar. Portions from 
the surface ot the drums are removed to allow of the better agitation of the 
substance acted on. 

2532. N. F. Tayuor, Manby-street, Stratford, ‘* Increasing the illuminating 

power of coal gas.”—Dated 21st October, 1863. 

The gas to be acted upon is conducted for that purpose into the lower 
portion of a chamber provided with a series of horizontal partitions placed 
ene above the other, and adapted to cause the gas in its passage from the 
lower portion of this c ber to its outlet at the upper part to traverse the 
chaniber between the partitions. The lower portion of the chamber and 














the respective partitions are formed as trays to hold hydrocarbon liquid, 
and the space above the trays is supplied with sponge or other fibrous 











matter adapted to become saturated with the volatile liquid lied to the 
trays, thereby to facilitate its being given off to or acting upon the gas as it 
traverses the divisions of the chamber. The hydrocarbon liquid is supplied 
from a reservoir above to the uppermost tray by a tube dipping below the 
level of the fluid in that tray, and provided with a tap or valve to cut off or 
limit the supply as required. An air tube is also employed to admit air, 
vapour, or gas ee! nto the upper portion or reservoir from the lower 
portion thereof, and by the lower edge of this pipe dipping into the upper 
tray to the height required for the liquid in that tray, supply of liquid 
thereto will be regulated, and each succeeding tray is supplied from the one 
above through a trap or valve, by which the fluid is retained in the respec- 
tive trays for purifying purposes and without waste, or its condition is 
ascertained. 

2587. R. A. Brooman, Fleet-street, London, “ Improvement in treating 
ligneous substances, in separating and recovering the fibrous portions 
thereof, in preparing, bleaching, and sizing the same, and in machinery 
employed therein.” —A communication.— Dated 2\st October, 1863. 

By a combined series of mechanical and chemical means, the inventor 
extracts from iigneous plants, particularly the broom, their fibrous parts, 
frees these from colouring and clogging matters, softens and 
decolourises them in such manner that, in their new state, they are fitted 
to the uses of textile substances, and particularly to the manufacture of 
paper. The means and machinery he uses are as follow:—He takes the 
ligneous vegetable substance in its m state, or after having been pre- 
served and restored, as far as may to its green state by immersion or 
soaking in water just prior to use ; he then passes it through a machine 
consisting of a pair of rells, driven at different speed, in front of which there 
is a fluted feed roller for grinding the substance between the rolls ; a table 
or apron first delivers the substance to the feed roller. On issuing from 
the rolls, the substance is guided on to an inclined shoot, whereby it is 
delivered between a drum and a semi-cylindrical concave plate, the distance 
between the drum and plate being regulated by set screws. The drum is 
made to rotate, and at the same time to move to and fro in the direction of 
its length. A perforated pipe delivers continuous showers of water or other 
liquid between the drum and plate. The ligneous substances issue from the 
rolls in strips more or less wide, and spread out with a separation of their 
longitudinal fibres to some extent effected, and the action produced 
between the drum and concave = aided by the liquid, gets rid of the 
resinous and clogging matter. substances are next transferred toa 
beating and wasiing machine, consisting of a cylinder placed horizontally 
and flattened at the bottom, in which a shaft, carrying beaters, is made to 
revolve ; at intervals inside the cylinder are projections which the beaters 
nearly or quite touch. A door in the top serves for the introduction of the 
substances to be operated on. Water is introduced into the cylinder, and 
flows out through a trap and through a sieve, which retains all fibrous 
matter carried off by the water. In order to plete the softening and 
discolouring of the fibrous matter, he submits it to successive and alternate 
actions of a solution of ia and of sulphurous acid. These two agents 
are poured successively into the beating and washing machine, He pro- 
ceeds in the order following :—First, upon say 50 lb. of the matter under 
treatment in the beating machine, he pours a first dose of liquid ammonia 
containing one quart of normal solution to twenty-five quarts, more or less, 
of water ; Secondly, a dose of cold water; Thirdly, a dose of sulphurous acid 
solution of about the same strength as that of the ammonia is next poured 
in. After this third dose the matter saturated with the sulphurous 
solution and with a certain portion of sulphite of ammonia is exposed 
in thin layers to the air, the sulphite of ammonia can only pass into tho 
state of sulphate of ammonia by absorbing oxygen from the matter, and in 
proportion to the quantity absorbed so will the matter be decolourised. 
The matter may now be readily bleached by the p followed in 
bleaching textile subst , yet by a novel combination of these means, 
he produces a superior effect. He uses a solution of acetate of potass 
instead of pure water to keep the fibrous matter in suspension, which is 
subjected to hypochlorite of lime, and he terminates the operation by the 
adaition of liquid su!phurous acid to the bath of acetate of potass and hy po- 
chlorite of lime. The proportion of —— acid to be added depends 
upon the degree of bl required. The fibrous matter is now ready for 
the market, but as far as relates to its use, especially as pulp for paper, he 
employs a new method of sizing. He choose~ the most accessible organic 
matters in which fibrin exists, such es muscular flesh, biood, and gluten of 
cereals. This matter is digested for, say twenty-four hours, at a temperature 
of from about 65 to 85 deg. Fah., in a solution of hydrochloric acid. He 
uses about ten quarts of this solution to about two pounds of the fibrinous 
matter. This solution, filtered or decanted, and neutralised by an alkali, 
precipitates the tibrinous matter which it heid dissolved. The precipitate is 
washed in clear water, At the time of using it in the sizing of paper it is 
dissolved in milk of lime under a low temperature, and in this state it is 
mixed with the pulp in the ordinary manner of sizing with vegetabie size. 
On the paper passing between the heated rolls in the paper machine, the 
heat gulates the albumi matter, and imparts adherence to the 
fibres used in preparing the pulp. 


Ciass 9.—ELECTRICITY.—None. 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
7“. FA Gisson, Sunderland, “‘ Cast iron pit tubing."—Dated 7th October, 


This invention has for its object the protection of the cast iron used in 
pit tubing from the rapid and destructive corrosion to which it is liable 
when cast in the ordinary manner, and consists in the application of the 
process of “‘ chilling” to this purpose. Instead of casting the iron in sand, 
as usual, it is cast in iron moulds commonly called ** chills,” the effect of 
which is to cool the surface of the casting rapidly, and thereby cause the 
outer portion of the casting to become closer in grain to the depth required, 
so as to render the metal more capable of resisting corrosion. 

2463. A. P. CHARPENTIER, Paris, “ Watches.”— Dated 8th October, 1863. 

The object of this invention is to set or time the watch without opening the 
case or cases, putting the pendant into or out of gear with the setter by the 
movement of the limelle glass and its rim, which latter is made without 
the usual joint or hinge ; or if the watch be a hunting watch, by the upper 
or lower case. This effect may be produced by a spring, by the addition of 
an arm, or by the application of a ratch ; but the one or the other always 
has to advance or put back the spring guiding the wheel gearing with the 
setter. The inventor prefers that the limelles act on the spring arm or 
ratch by means of a small cavity, made in, or with an incline given to them. 
To operate the inventor places the back of the watch flat in the palm of 
the hand, presses the limelle round to the right (or vice versa in some cases) 
with the finger and thumb, and the setter is in gear; then, by means of 
the pendant, he moves the hands to the time required, presses the limelle 
back to the left, and the watch is set. If the pendant be turned after the 
limelle has been moved back to the left, such rotation will have no effect 
on the hands or any part of the works.—Not proceeded with. 

2466. G. CanoumL, and F. A. Buancnon, Paris, ‘‘ Shooting toy fusees, toy 
rockets, &c."— Dated 8th October, 1863. 

For the purposes of this invention the inventors manufacture toy fusees 
or toy rockets from a long wooden match, a paper rolled spirally into a sort 
of fusee, or any other light material of suitable form, and they dip them in, 
or give them, a coating of any suitable fire-work composition, in such 
manner as to allow, by means of the explosion of a percussion cap, a paper 
amorce, or other suitable medium, provided with a fulminati ition, 
not only to set fire to the toy fusee or rocket, but also to throw the same 
forward at the required distance, for which purpose the toy pistol, or other 
toy fire-arm, is arranged in such manner as to allow the toy fusee and 
fulminati i to be applied to it and obtain, by percussion or 
friction, the explosion of the fulminating position, and thus set fire to 
the fusee, rocket, or other ~imilar missile, and throw the same forth at the 
required distance.—Not proceeded with. 

2469. R. G. Watson and W. J. Kenpau, Preston, “ Walking stick um- 
breila.”— Dated 8th October, 1863. 

This umbrella is made with a light metal frame, covered with silk, the 
stick or central tube being quite straight, and the handle made in the form 
of a knob; the point or ferrule of the umbrella is of rather larger diameter 
than the stick. The umbrella is enelosed in a light metal case, of the form 
of a walking stick, the lower end baying a hole or opening, through which 
the point or ferrule of the umbrella projects. The upper end of the case is 
furnished with a hinged lid (closed mye spring), which shuts over the knob 

the 


























of the umbrella stick, thus forming, to pearance, an ordinary walking 

stick. When the umbrella is inged lid is opened, and, upon 

pressing the point or ferrule of the umbrella upon the ground, the knob 

will be forced upwards, projecting from the mouth of the case, and the 

umbrella can then be easily withdrawn.—Not proceeded with. 

2475. J. Eusom, Regent’s row, Dalston, “‘ Parallel turning.”-—Dated 9th 
October, 15863. 

This invention cannot be described without reference to the drawings. 
2476. E. W. James, Brynllys, Cardigan, “‘ Giving buoyancy to or raising 

sinking or submerged ships, £e.”—Dated 9th October, 1863. 

This invention consists in the use of air-tight bags or cases with flexible 
air-tight tubes connected thereto, so that these bags when unfilled or un- 
inflated with air, gas, or buoyant vapour, may be readily passed to a sinking 
or submerged ship or body, and after being firmly secured in or to the 
same may be filled or inflated with air, gas, or buoyant vapours through 
the air tight tubes aforesaid, by which means the ship or body will be 
quickly buoyed up or raised to the surface.—Not proceeded with, 

2484. G. W. RevNops, Smethwick, Steffordshire, ‘* Manufacture of bands or 
strips for crinolines.”— Dated 10th , 1863. 

In carrying out this invention the patentee first covers the strips of 

crinoline steel with white or other suitably toned paper, in any well known or 





approved manner, preferring, however, the method described in the speci- 

fication of Mr. Loft’s patent, dated 25th March, 1862 (No. 829). Over the 

steel strips so covered with paper he applies an open ited co 

(availing himself of the colour of the paper for producing the 

effect) of thick cotton ; the serves effectually to prevent the edges of 

the strips from cutting the cotton plaiting. The patentee employs the 
ordinary plaiting or braiding machinery. 

2485. — VAUGHAN, Middlesborough, York, “ Apparatus for purifying waste 
gases from blast and other furnaces.’’—Dated 10th October, 1863. 

In carrying this invention into effect a large metal tank is provided, 
consisting of two compartments, into one of which the inlet pipe for the 
admission of the impure gases from the furnace opens, the outlet pipe for 
the exit of the gases after they have been purified being situated at the 
top of the other compartment. The tank contains a considerable body of 
water (which is allowed to enter both compartments) and a screw, consisti! 
of two metal tubes bent in a spiral form around an iron bar, is 
obliquely across the tank, the upper end thereof being placed near the inlet 

ipe. The screw is caused to revolve by means of a small steam engine, or 

y any convenient motive power. In the upper portion of this compartment, 

into which the outlet pipe enters, is pl &% quantity of hay or straw, or 
other divided or fibrous material, the same being kept constantly damp by 
the water which enters from the —— compartment, Above the hay 
or straw, or other analogous material, quick lime or sulphuric acid is so - 
placed that the may pass over the same. The gases, having entered the 
tank by the pipe inlet, are impelled through the water by the revolving screw, 
and are thus carried through the latter into the next compartment, when, 
as they escape in a cool state from the screw, they rise through the water, 
and, passing through the hay or straw or other analogous material, are 
from all the impurities from which they may be intermixed, and which are 
deposited in the hay or straw or other analogous material. The gases are 
then passed over the quick lime or sulphuric acid, whereby they are 
deprived of any moisture they may contain. In some cases the hay or 
straw, or other analogous material, may be dispensed with, and ve gg 
simply passed over the quick lime or sulphuric acid.— Not proceeded with. 

2486. S. Baungr, Liverpool, ‘Storing petroleum and other like oils and 
spirits.” — Dated 10th October, 1868. 

This invention consists in placing or immersing the full or partly filled 
casks or vessels, whether made of wood or other porous (that is sufficiently 
porous to allow the fluids above-named either in a liquid or vapour state to 
escape) material, in water or other liquid capable of acting on the porous 
wood or other material of the casks or vessels, to make it closer in texture, 
and, consequently, tighter.—Not proceeded with. 

2487. J. Ruruarpt and F, Tuer, Oxford Market, Oxford-street, London, 
“ Apparatus for purifying and increasing the illuminating power of 
gas.” —Dated lth October, 1863. 

For the purposes of this invention the arrangement of apparatus which 
the inventors prefer to employ in carrying this invention into practice con- 
sists of a box or chamber, made by preference of zinc or tin, having an 
opening on one side and pipe to conduct the unpurified gas from the 
gasometer to the interior of the box or chamb On the opposite side, or 
other suitable part of this box or chamber, there is an outlet and pipe for 
conducting the purified and —— gas to the burner or burners for 
consumption. The box or chamber is formed into compartments by a series 
of perforated partitions, through which the gas passes into the several com- 
partments in its way to the outlet pipe. A frame or frames is or are 





arranged in the interior of the chamber for oe supporting wool or 
other fibrous material, which is employed for absorbing a recti spirit or 
fluid (by preference, naphtha distilled from 1 ) lied t 





from a suitable reservoir in connection with the apparatus. The gas, in its 
passage through the apparatus containing the wool or other fibrous 
material, saturated as before described, is ‘Yr of most of its impuri- 
ties, and by the evaporation of the spirit the gas on its passage to the 
outlet combines therewith, and thus increases the illuminating power 
thereof when lighted.—Not p: with, 
2491. T. Huaues, Wolverhampton, “ Lanthorns.”— Dated 10th October, 1863. 
In constructing dark lanthorns it is usual to employ a screen which is 
connected with the top of the lanthorn, so that, by turning the lanthorn 
top partly round, the screen may be brought in front of the lens or bull’s-eye, 
and thus hide the light. This construction is, however, inconvenient, 
because, when the lanthorn has been alight for some time, the top becomes 
80 hot that it is inconvenient to take hold of it to turn it round. Accord- 
ing to this invention the patentee employs a similar screen to that before 
used ; but in place of fixing it to the top of the lamp, he mounts a button at 
the bottom of the lamp in such a manner that it can be turned round, and 
to this button he attaches the screen. Or he mounts a screen within the 
lanthorn, on pivots which are carried by the sides of the lanthorn, 
so that the screen can be turned about a horizontal axis. One or 
both of the pivots passes through to the exterior of the lanthorn, and has a 
button fixed cn it so that, by turning the button partly round, the screen 
can be brought down so as to come between the flame and the lens or bull’s- 
eye. When out of use the screen is conveniently made to pass behind the 
reflector ; or, if preferred, it may itself serve as the reflector of the lamp, 
being suitably formed and polished for the purpose, 
2492. A. Ixouis, Arthur-road, Holloway, “ Taps or cocks."—Dated 12th 
Oe . 


tober, b 

In carrying out this invention the inventor places a capsule of soft or 
compressible metal over the line junction between the conical plug of the 
tap and the barrel in which it turns (one on each side of the ly of the 
cock), and underneath this capsule he places a ring of felt, or other suitable 
material, saturated with oil for lubricating the conical plug of the tap. In 
order further to prevent the admission of any ae or other extraneous 
matter, he forms an annular groove round the barrel of the tap, at each 
side of the bcdy near the edges of the capsule, and he comprexses the 
metal capsule therein by passing a string or wire round and drawing the 
same tight.—Not proceeded with. 

2496. J. Hear, London-road, Southwark, “ Perforating machine.”—Dated 
12th October, 1863. 

This invention relates to machines for perforating paper, printed or other- 
wise, such as postage and other adhesive stamps and labels, card board, 
parchment, aie, leather, or other similar substances or fabrics or sheets of 
metal. The principle upon which these machines are constructed is some- 
what analogous to that of the sewing machine, that is to say, it consists in 
the employment of a single punch perforator and die plate, the punch being 
actuated with great rapidity in any required direction under the same, sv 
that each line of perforation is the result of the operation of a single punch. 
By varying the speed of the punch, or by varying the motion of the material 
under the same, the distance between the perforations can be increased or 
diminished at pleasure, and by regulating the direction of the material by 
suitable mechanism (such as feed and take-off rollers moved from right to 
left, and vice versa) a straight, curved, or any other required line or lines of 
perforation can also be obtained. In adapting this principle to adhesive 
stamp and label perforations, a number of single punches, worked by levers 
and fixed to a transverse lever beam head, are caused to Tise and fall by a 
crank, cam, or otherwise, The latter hines can be adapted for perforating 
avy number of lines along 2 of any required length continuously, or 
from side to side of separate sheets of stamps or labels. The single punch 
machines are also capable of being so constructed as to perforate ornamen’ 
lines or figures, the line being either marked on the material and guided by 
the hand under the punch, or caused to move by the side motion rollers or 
other similar mechanism adapted thereto. The punch or punches may be 
circular or angular, or, in fact, of any required shape, 

2497. W. T. Bury, Sheffield, ‘* Vessels or baths for containing heated metals 
and fluxes employed in the processes of hardening and tempering steel and 
steel articles.” — Dated 12th October, 1863. 

This invention has for its object to prevent the oozing or penetrating 
through of the melted lead or fluxes, and consists in roviding such vessels 
or baths with a lining of a metal or an alloy that is of a denser or less 
porous nature than cast iron, and that does not melt at the temperature 
of melted lead or at the temperature to which the fluxes require to be raised 
in the bath. The patentee prefers to employ good wrought iron, such as 
is used for boiler plate, on teing the cheapest meta! t lor the pur- 

; but steel, copper, and other metals or alloys fulfilling the above-named 
conditions, may be made use of. 

2498. T. BROWNING, Liverpool, “ Metallic casks." —Dated 13th October, 1863. 

This invention consists in making the casks in two parts, for the purpose 
of facilitating the securing of the ends against leakage from the inside, 
and connecting the two parts together by an internal dowel, ring, or hoop, 
on to which the two open ends of the cask are shipped, where they are 
secured by soldering and wrought iron hoops on the exterior of the r- 4 
of the cask immediately above the internal hoops. And the body of thi 
improved cask is formed of metal corrugated between the centre hoops and 
the end of the cask, for the purpose of stre Each end of the cask is 
fitted with a chine hoop for the purpose of strength, and the ends are 
corrugated or embossed with a pattern for the purpose of giving rigidity 
thereto, The centre joint for attaching the two portions of the cask may 
be contracted by rolling the same to the required shape to form a socket 
joint, sv that one portion of the edge of the sheet of which the cask is 
formed will take into the open end of the counter part, in rear of which 
socket it is preferred to form an annular recess, into which. the over- 
hanging edge may be turned, and into which the solder is run, by which 
means a perfect —_ is ape —~! hy agen =~, : - jd 
»revious to solderin aring of metallic wire, or s 
: king mag bo ened in place of soldering, and the joint may be 








elastic 
ve’ by an external hoop if deemed advisable. The portion of the 
expanses aned for cutting the sheets of iron or other metal ¢ of which the 


to be formed consists of a table with a knife secured to the edge 
a ye fitted with a revolving circular cutter, traversing borisontally 
upon the statiouary knife, The table is also fitted with gauges to enable 
the metallic sheets being cut with ween | of any required length or 
width. The cutting table may be so arran as to cut segments as herein- 
after described. e edges of the metallic sheets are turned up for seam- 
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ing by means of an iron frame with a steel top plate fitted with a gauge 
and a metal jaw on pivots worked by a lever which grasps the sheet, and 
by means of a roller which rises turning the sheet upon the top plate, and 
thus making the required edge any length or width desired. The corruga- 
tion or embossing of the sheets from which the casks are formed is per- 
formed by means of a pair of fluted or other suitably formed roilers, 
mounted in framework, and fitted with adjusting screws for regulating the 
pressure to be exerted on the sheets opera! upon, The grooving or 
sinking of the body of the cask is performed by the aid of a pair of rollers 
turned up to the required form in a suitable framework, and fitted with 
adjustable pressure screws or weighted levers. The painting of the casks 
externally and internally, before the two parts are jointed together, is 
accomplished by means of brushes which have a reciprocating motion 
given thereto by crank or cam motion, or their mechanical equivalents, the 
casks or parts thereof being rotated in contact with the brushes, or the 
casks or parts thereof may be held stationary, and the brushes caused to 
have a rotatory motion round the internal and external surfaces of the 
vessel, as well as the reciprocating motion in the direction of the axis of 
the cask. 

2600. T. Fox, Ballingdon, near Sudbury, ** Apparatus for cleaning out the 

tubes of steam boilers.” — Dated 12th October, 1563. 

This invention consists of a tubular rod or handle of any length, having, 
near to one end, four or more segmental plates or scrapers fixed to springs, 
which force them outwards from the rod, so as to iorm a disc or plate of 
rather larger diameter than the interior of the tube which it is intended to 
clean out. Inside the tubular rod or handle is a solid 10d, which is con- 
nected at one end, by a piv (working through a slot in the tube), to a ring 
which embraces the springs. The other end of the inner rod is formed 
with a projection, by means of which it can be moved longitudinally in the 
tube, in order to cause the ring to compress or release the springs, so as to 
contract or expand the segmental scrapers. In using the apparatus it is 
placed in the tube in a contracted form ; the ring is then withdrawn from 
the springs, so as to allow them to force the segmental scrapers outwards 
against the inside of the tube, and the whole apparatus, being drawn back- 
wards and forwards, will scrape or clean out the tube or flue much 
more effectually than the wire crushers hitherto employed for such pur- 
pose. 

2501. W. E. Grver, Wellingtom-street, Strand, London, “ Shears for 
cutting metals and other substances.”—A communicatwon.—Dated 12th 
October, 1563. 

This invention cannot be described without reference to the drawings. 

2505. J. J. ANveKTON, Northampton, “ Machinery for cutting and Jinishing 
the edges of the soles and heels, and the bottoms of boots and shoes.” — Dated 
12th October, 1863. 

For the purpose of cutting the edges of the soles and heels, and, at the 
same time, cutting, rasping, or cleaning off the wooden pegs from the 
bottoms of boot or shoes, the patentee employs a circular metal cutter or 
rasp, having upon its circumference or edge a series of knives or cutters, 
placed obliquely to its axis, and having also upon its circumference an 
upper and lower lip or flange, the upper lip or flange being provided with 
a series of smal! knives or cutters, for the purpose of cutting smooth the 
upper edge of the welts of boots and shoes, the lower lip or flange being 

so provided with knives or cutters, when it is required to clean off wooden 
pegs from the bottoms of boots or shoes ; but when metal pegs have been 
employed, they are cleaned off by means of a file roller, of suitable size, 
and, in that case, the lower lip or flange before referred to is perfectly 
plain and smooth, For the purpose of glazing and hardening the edges o 
the soles of boots and shoes he employs a revolving circular metal disc, 
having its edges or circumference pertectly smooth, and with a movable 
flange or lip at its upper and lower edge. For the purpose of cutting the 
edges of the heels of boots and shoes he employs a circular metal cutter of 
the kind first described, but of a somewhat conical form, and of greater 
thickness at its edge or circumference, and without lips or flanges; for 
glazing and hardening the edges of the heels of boots and shoes he em- 
ploys a circular revolving metal disc, of a somewhat circular form, having 
its edge or circumference perfectly smooth, and with a smooth flange or 
lip upon its upper edge only. 

2506. J. Dover, Waterford, New York, “ Machinery for rolling, shaping, or 
Sorging metais.”—Dated 1ith October, 1863. 

This invention consists, First, ot improved machinery for rolling, shaping, 
or forging metals, into irregular shapes or forms, such as rolling steel for 
files, and steel and other metals for other articles, The patentee employs 
two side frames of suitable strength, each having a bearing for a roller, 
which can revolve but not slide up and down, In connection with this 
roller there is another roller which is capable of revolving and also moving 
up and down, and to the shafts of the rollers are fixed toothed wheels 
gearing into each other. At any required distance from the last-mentioned 
roller there are two or more pattern or cam rollers or segments, working 
on adjustable centres, which cam rollers or segments are turned by friction, 
The article to be rolled, shaped, or forged is entered between the two first- 
mentioned rollers, and the resistance causes the middle roller to be forced 
in contact with one of the cam rollers or segments, and thereby enable the 
article to be rolled, shaped, or forged, according to the different shapes of 
the cams or pattern rollers or segments. Secondly, of improved arrange- 
ments of machinery or apparatus for grinding one or more files, spindles, or 
other regular or irregular shaped articles, at one operation, with speed and 
exactness, and also for polishing the same when required, According to 
one arrangement the patentee employs two orditary or composition grind- 
stones, and causes them to revolve and move to and fro simultaneously 

ing to the pattern, and also when desired have a to-and-fro traversing 
motion sideways. The bearings for the shafts of the stones are connected 
to right and left-handed screws, and are also placed in slides working 
horizontally in the table or bed of the machine. The outer ends of the 
slides are connected to the aforesaid right and left-handed screw, and their 
inner ends are in contact with templates or pattern bars or plates fixed to 
the outside of a frame adapted for vertically sliding up and down at the 
exterior of the sides of the stones. This frame slides in guides fixed to the 
table or bed, and holds one or more articles to be ground at one operation, 
the articles being either revolving or stationary, as required, 
2007. G. Morgan, Budge-rew, London, * * Sample Lag’ Jor postal and other 

purposes.”— Dated 13th Ootober, 1863, 

This invention consists in folding the mouth of the bag either transversely, 
diagonally, or otherwise (a double diagonal fold being preferred) so as to 
perfectly close the mouth, and then perforating the same, so that it can be 
secured by a string or stings, It will Le evident that, upon removing the 
string, the bag can be opened when required, and that upon refolding the 
bug in the same creases as before the perforations will correspond, so that 
the string can be easily passed throug! and retied, 
£2512. T. Scorr, Nelson-square, Blackfriars-road, “ Floating docks."—Dated 

13th October, 1863. 

This invention has for its object, First, the means of giving access above 
the water line to the base or lower part or parts of the structure for the 
purpose of disconnecting any portion of such base or lower part from the 
side walls of the structure, which are each continuous from end to end, and 
connecting it or them agam when required, and this part of the invention 
consists in forming a space or chamber between the side walls or girders 
and the buse or lower part or parts of the structure, of sufficient width and 
depth to admit of the operation of withdrawing bolts and nuts, or other 
means of fastening, from the plates by which the side walls are connected 
with the bae or lower part or parts of the structure, and of reinserting 
them when required, in order to restore such connection. This space also 
allows of access being had to the glands or stufting-boxes forming the 
pump connections between the upper portion or side walls and the base 
portion or portions of the dock, for the purpose of detaching and after- 
wards reattaching the same. By this means, the base or lower part or parts 
of the structure being constructed in sections, one or more of such sections 
may be removed for the purpose of repair or otherwise, and be replaced as 
required without interfering with the efficiency of the dock. Secondly, 
the in vention consists in constructing the side walls separate from the base 
portion or portions as distinct structures, capable of being floated, towed, 
and mana@uvred independently, rigid and self-sustaining, and cajable of 
imparting rigidity of structure and perfect combination when such side 
walls have Leen brought over and been connected to the ends of the 
sectional portions of the dock represented by the pontoons or base portions 
of the dock. The engines, pumps, and working apparatus generally are 
contained within the said side walls, and placed by preference in a separate 
compartment situate in the centre of the length of each thereof. Each of 
the pump connections of the several sections of the base of the dock is 
separately connected to the corresponding pump connections of each of the 
side walls of the structure. For the purpose of effecting these objects, 
the patentee constructs each side wall as a girder or self-sustaining strac- 














ture, capable of being launched and floated off independently, and com- | 


bining together and supporting rigidly the several pontoons forming the 

base of the dock, and se when the two side walls and the pontoons are 

brought together completing it ready for receiving a ship. 

2514. A. CRELLIN, Dorset-place, Dorset-square, London, * Improvements in 
apparatus applicable to omnibusses, in order to indicate the number of 
persons entering such whicles and the distances travelled by the 
passengers.” —Datid 13th October, 1863. 

This invention has for its object improvements in apparatus applicable to 
omnibuses, in order to indicate the number of persons entering such 
vehicles, and the distances travelled by the passengers. For these purposes, 
when there is only one change of fare in the whole distance the inventor 
employs certain improved movable steps in combination with an indicator, 
to indicate the number of persons getting in or on the omnibus, and the 
number that get out or: ff the omnibus between the starting point and the 
change of fare, ond beiween the change of fare and the destation. When 
there is more than one change of fare in the whole distance, he employs 
the same movable steps, and he uses them in conjunction with certain 
tickets and boxes or receptacles. The :mprovement applicable to the steps 








is so to upply them, that pressing down the first step by stepping upon it 

throws the machinery into gear, stepping on the second step causes the 

machine either to thrust forth a ticket or register one on the indicator, as 
the case may be, and stepping on the third step, if there be one, throws 
the machinery out of gear.— Not proceeded with. 

2521. O. E. Sonnestgein. Circus, Minories, ‘“‘ Reflecting apparatus,"—A 
communication.— Dated 14th October, 1863. 

In order to enable a person sitting at a window in a house, or it may be 
in a carriage, to see what is passing in the street on either side, and also the 
objects beneath and above without appearing at the window, the inventor 
arranges outside of the window and in front of it a frame of metal or other 
material in which are two vertical mirrors ; they are placed at an angle to 
each other, usually of ninety degrees, facing the window, and equally 
inclined to the plane in which it is situated, and the adjaceut sides of the 
two mirrors are in contact the one with the other. A person standing at 
the window and within the room will then see reflected in one mirror 
external objects on the one side of the window, and in the other mirror 
external objects on the other side of the window. In the same frame with 
these mirrors he mounts two others arranged in a similar way. but to reflect 
objects above and beneath this instrunent.—Not proceeded with. 

2524. R. Bew ey, jun., Uttoxeter, “ Wrenches.”"—Dated 15th October, 1863. 

This invention has reference to wrenches or instruments adapted for 
laying firm hold of pipes or cylindrical articles, and is intended to obviate 
the necessity of screwing and adjusting the holding parts in the manner 
required in using ordinary wrenches tor pipes or cylindrical articles of 
different diameters. For this purpose the wrench is made to consist of 
two jaws, one of which is on the end of a handle or lever, and the other is 
connected thereto by means of a pin or centre of motion passed through 
both jaws, The outer surface of the jaw which is on the end of the handle 
or lever is curved, and the inner surface of the other jaw is formed with 
angular sides. By means of this combination of the parts, the two jaws 
are together rendered capable of grasping and holding a pipe or cylindrical 
article at three points of its circumference, and by varying the distance 
between the holding parts of the two jaws they will be caused to grasp and 
hold pipes or cylindrical articles of various diameters. In this manner the 
relative positions of the two jaws become adjusted, as required, by merely 
applying the wrench to the pipe or cylindrical article; and moving the 
handle or lever until the article is firmly grasped between the curved outer 
surface of the one jaw and the two angular inner sides of the other jaw. 
2527. 8S. R. Smirn, Delamere-street, Paddington, * Improvements in 

apparatus for connecting chain cables and sor clearing @ ship's hause 
when foul, and also in apparatus for acting on and preventing strain to 
the chain cables when ships are riding at anchor.”—Dated lith October, 
1863. 

This invention cannot be described without reference to the drawings. 
2528. H. W. Hart, Fleet-street, London, ** Apparates for suspending T and 

other like fastenings and articles to which they are applied.” —Dated lith 
October, 1863. 

This invention consists in constructing suspenders of a plate or piece of 
metal or other suitable material in which a slot is formed through which 
the legs of the T-fastener are passed, und which is provided at the upper 
part with one or two means of attachment in the form of a hole for passing 
over a nail and of a hook for hooking on to a cord, rail, or otherwise.— 
Not proceeded with. 

2529. B. F. WEATHERDON, Kingston-on-Thanus, “ Apparatus for rubbing-off 
or removing the dust or dirt from boots or shoes.”—Dated ith October, 

This invention consists in arranging and securing one or more brushes 
or cleaners upon the inner side of an annular frame or hollow axis in a 
conical form, with the hair or bristles acting downwards against the foot, 
which is to be inserted with the toe of the boot or shoe towards its apex, 
so that, on motion being communicated thereto through the medium of 
multiplying toothed wheel gear and winch handle or lever motion within 
fixed bearings contained within or mounted upon an outer case or pedestal, 
the said brushes or cleansers encircling the fore part of the boot or shoe 
may be caused to pass rapidly over the surface thereof, and thereby remove 
any dust or dirt as aforesaid, a sole or projecting heel plate (upon which the 
foot rests) being cast or fitted in connection therewith, as also a drawer or 
box beneath the same for the reception of the dust or dirt. 

2530. S. FLexen, Skinner-street, Snow-hill, London, “ Apparatus for ven- 
tuating isailway and other carriages, houses, buildings, steam and 
sailing vessels of all kinds.” —Dated 1ith October, 1863. 

This invention consists of an apparatus in which a roller and pulleys, or 
wheels and lines, cords, gut, tapes, straps, or chains, are combined, with a 
folding louvre ventilator placed at the upper part of a sash frame, window 
frame, or other similar frame, that is to say, the patentee fixes a flexible 
line, cord, gut, tape, strap, or chain, by one end to each side of the bottom 
of the ventilator, and he passes the other end of each such line, cord, gut, 
tape, strap, or chain, over a pulley or wheel, or pulleys or wheels, and he 
fixes it to a roller, towards the centre of the roller, such roller being placed 
inmmediately above the ventilator, so that, when the roller is turned round 
for the purpose of raising the ventilator, the said lines, cords, gut, tapes, 
straps, or chains attached to the bottom of the ventilator, shall wind round 
the roller worm-like or spirally without entangling. He works or turns 
the roller by a cord, gut, tape, strap, line, or chain, coiled round on end of 
the roller, 

2531. J. Porenask, Bodmin, and J. Cox, Manchester, 
boring and cleaving stone.” —Dated 16th October, 1863 

In carrying out this invention the patentees employ for boring a machine 
consisting of a frame in which are arranged, in a perpendicular position, any 
desired number of jumpers or stocks, somewhat similar to those used in 
stamping machines, and which may be constructed of wood or iron, as may 
be preferred. The lower end of each of such perpendicular jumpers or 
stocks is constructed with a screw socket, in which is fixed a drill or borer 
of cast steel, capable of being readily replaced by another drill or borer, 
should it become blunted or otherwise unfit for use. The jumpers or drill 
stocks pass through two guides or bars constructed with suitable holes or 
apertures through the same, on@ of such bars being at the lower part of 
the framing of the machine, and the other at the upper part thereof. The 
upper guide bar is so arranged as to be capable of being raised by a lever 
adapted for that purpose in such manner as to lift the drills out of action 
when required, and also to regulate the same to the required depth of the 
holes, an india bed or india-rubber rings being placed upon the last- 
mentioned guide bar, upon which the projecting shoulders, with which the 
jumpers or drill stocks are provided, beat when the holes are deep enough, 
so as to prevent any injury. On each jumper or drill stock is keyed or 
secured a circular tongue or collar, which is kept in position and prevented 
from unscrewing when in action by a jam, burr, or nut on the top thereof. 
As the hole is sunk deeper, the tongue is lowered, the jam, burr, or nut 
being also moved to keep the tongue from shifting. The jumpers or drill 
stocks are actuated by means of a horizontal shaft mounted in suitable 
bearings in the frame of the machine, such shaft being furnished with a 
series of cams or tappets which are constructed with long curved and 
bevelled joints. The cam shaft is caused to revolve by means of steam or 
any other motive power, the cams or tappets during its revolution raising 
the jumpers with the drills or borers by coming in contact with the tongues 
or collars, the result being that each jumper is partially turned round at 
each elevation, so that the drill point changes its position upon the stone 
under treatment. For the purpose of keeping any desired number of drills 
out of gear, a contrivance, which the patentees call a “ crochet hook,” is 
used, and whereby the drills are held so that the tongues are not touched 
by the canis or tappets. 

2535. F. G. sruper, Waterloo-road, London, “ Lamps and stoves for the 
application of blast hect to horticultu agricultural, and other 
specrfied purposes.” — Dated 16th October, 1863 

This invention consists in the construction of a simple blast lamp for 
small or horticultural purposes, and of a biast stove for larger or agricul- 
tural purposes. In the lamp, a liquid or gaseous fuel may be used: in the 
stove, a solid fuel. The two instruments are for similar purposes, and on 
the same principle, and pass from one to the other. The blast stove is so 
constructed that the air out of any biowing machine—such as the double 
bellows, or any rotary blowing machine—is passed under and through the 
fire, and as the tendency of the flames is to rise, notwithstanding the blast 
of air just mentioned, the air and flames are reflected to the earth by the 
shape of the roof, which is curved or arched. In the lamp about to be 
described, the flame, naked to the air, is bent to the earth or soil by the 
blow pipe, and no such roof as is described for the stove is necessary for 
the lamp. The blast lamp is formed of a narrow metal box ; the wick or 
wicks start from the end of the box, and are not cut horizontally, as is 
usual with ordinary lamps, but obliquely. The spirit or oil is supplied at 
the other end. Near the wick end there is an arrangement tor adjusting 
the blow pipe in every necessary position to the flame.— Not proceeded with. 
2539. J. Suanks, Barrhead and Greenock, “ Improvements relating to water- 

closets and other valves or tops.” — Dated 17th October, 1363. 

This invention cannot be described without reference to the drawings. 

2541. W. Routieper, and F, J. OmMANRY, Salyord,** Baling boxes used in 
packing cotton, de.” —Dated 17th October, 1863. 

These improvements consist in the novel and peculiar arrangement and 
adaptation of T-iron in contradistinction to angle iron hitherto used tor 
strengthening and securing baling boxes, used in packing cotton or other 
fibrous substances, which arrangement may be described as follows :— 
Around the outer surface, and completely embracing the box, is a series of 
T-bars of iron, having their corners connected and secured together by 
joints, with the exception of the fourth corner or point of contact where the 
tirst T-bar commences; at this point the ends of the T-bars are so formed 
that the end of one shall ft into a recess or notch formed in the other, and 
secured by a cottar or Winged nut. In connectin with these cottars the 
inventors employ a baror lever extendi: g the whole length of the box, such 
lever being for the purpose of releasing the said cottars and uncoupling the 
series of T-bars simultaneously.—Jot proceeded with, 


“* Apparatus for 











2544. W. Cuark, Chancery-lane, London, “ Sewing and embroidering ma- 
chines.” —A communication.— Dated 17th October, 1863. 

This invention consists, First, in a simple and easy arrangement of parts 
whereby the needie may be thrown in or out of action simultaneously, 
without stopping the driving gear of the machine; the needle is therefore 
free to suspend its action at any moment desired. Secondly, in a peculiar 
arrangement of the parts to allow of the cloth presser acting in any desired 
direction, according to the design to be executed without requiring the 
cloth to be turned round to follow the contour of the design. 

2549. E. H. C. Monckton, Cavendish Club, Regent-street, London, “ Joining 
plates or sheets of metal.”—Dated \ith October, 1863. 

This invention (the details of which are very voluminous) consists, First, 
in a novel method of generating and applying heat to the metal to be 
operated on. Secondly, in the preparation of a suitable flux, Thirdly, in 
a method of uniting plate« of met.1 so asto render the join as strong as 
the plate itself, thus obviating, for the most part, the necessity for using 
rivets, and giving additional strength where rivets are used. Fourthly, 
indented and corrugated sheets of metal are made to overlay to be rivetteli, 
or brazed, or both, 

2551. F. DE Wyupr, Trinity-square, Tower-hill, London, “ Separation of 
molasses and other impurities from sugar crystals."—A communication, — 
Dated \7th October, 1863. 

The patentee claims the separation of the sugar crystals frem the 
adherent molasses by the agency of alcohol, methylated or wood spirit, 
acidulated as described. 

2553. H. Giupee, South-street, Finsbury, London, ‘‘ Composition for render- 
ing boots ond shoes and other similar articles waterproof.”—A communi- 
cation.— Dated 19th October, 1863. 

To manufacture waterproof boots and shoes and other similar articles 
according to this invention, the inventor makes use of a composition which 
he prepares as follows:—He puts ina suitable vessel 2 lb. of common 
tallow, which is made to boil; to this is added 2 oz. of yellow beeswax, cut 
in small pieces ; the whole is then boiled and well stir:ed, after which 2 oz. 
of olive oil are poured into the mixture, which is again made to boil, when, 
finally, 4.0z. of tar are added toit, The whole is then made to boil, and 
well agitated, to insure a complete mixture, The composition is fit to be 
applied in a lukewarm state. 

2558. W. CLARK, Chancery-lane, London, “ Separating ores srom their 
gangues, ’—A conmunication.— Dated 19th October, 1863. 

The apparatus for performing this invention is distinguished from those 
ordinarily used by the separating process commencing at the lower part, 
the gangues passing in an upward direction, in contradistincti: n to the 
usual method. This is «ffected by mounting wings or blades on a hollow 
axis, to which rotary motion is imparted by any suitable mechanism , these 
wings or blades serve to separate the ores from their gangues, which are 
discharged into a suitable receptacle. —Not procecded with. 

2.C. T. Mor.ey, Birmingham, ** Causing a more complete combustion of 

gas in using it for lighting purposes.”"— Dated 20th October, 1863. 

This invention consists in the construction of a compound gas burner, 
that is, a burner consisting of two jets or burners, connected together by 
a chamber which serves also for the diffusion of the gas, aud for heating and 
rarefying it prior to burning. Metallic gauze is placed transversely 
between the jets for the purpose of retarding its passage, and to cause its 
contact with the heat of the chamber, derived from the burning of the gas 
above it. ‘Ihe upper burner is for the outlet and burning of the gas, the 
lower one for introduciug it into the chamber.—Not proceeded with, 

2563. D. MILLs, Birmingham, “‘ Moulds jor casting studs for chuins.”— 
Dated 20th October, 1863. 

In making moulds according to this invention the inventor forms each of 
the half moulds upon a solid block of metal or other hard substance, the 
said block being the counterpart of the half mould to be made, that is to 
say, the two blocks on which he forms the half moulds have the figures 
respectively of the half moulds usually made with sand, ani the pattern 
studs fitted therein, together with the jets or channels. The half moulds 
thus formed are ready to be used for casting immediately they are removed 
from the pattern blocks, The said pattern moulding blocks may be made 
by casting from the two halves of a sand mould respectively.—Not proceeded 
with. 

2564. J. VAUGHAN, Birmingham, “ Manufacture of picks, hoes, adzs, &c."— 
Dated 20th October, 1863. 

This invention consists of the following improvements in the manufac- 
ture of those parts of picks, hoes, adzes, and other edge tools called the 
eyes of the said tools, that is—the holes or openings in which the wooden 
or other handles of the tools are inserted, and in tools to be used in the 
said manufacture. In making the said eyes according to this invention the 
patentee forms, when necessary, a lump or mass of iron atthe place where 
the eye is to be made, the said lump being of sufficient size to form the 
eye. This lump may be formed by ferging, welding, or otherwise. The 
said lump or mass of iron being heated, is operated upon by special tools, 
by the action of which the metal is brought into a cup-like form. By 
afterwards piercing out the bottom of the cup, the eye is produced. In 
converting the lump or mass of iron into an eye, the metal is supported in a 
die, and is compressed by means of a punch in the direction of the axis of 
the eye, by which compression the metal is made to rise around the com- 
pressing punch into the cup like form described. He makes the die in which 
the eye is formed either of the depth of the lump from which 
the «ye is io be formed, or of the depth of the eye to be formed 
of any intermediate depth. The die is fixed on the bed of a stamp 
or press, and a punch of the shape and size of the interior of the 
eye to be made is fixed to the ram or hammer of the stamp or press. 
The punch is made to press or to give a blow or series of blows on the 
middle of the lump to be made into an eye. As the punch acts upon the 
iron, and thereby makes a depression or holiow in its middle, the iron rises 
around the punch, filling up the die when the die is of the same height as 
the eye to be made ; or rising above the top of the die when the die is of less 
height than the eye to be made. The die and punch are mace respectively 
of the figure to be given to the exteriorand interior of theeye. The punch- 
ing out of the bottom of the eye is performed by the ordinary punching pro- 
cesses. 








s. 











65. J. Micuaruis, Aldersgate-street, Londou, “ Manusacture of purses, 

pocket-books, and wallets.”"— Dated 20th October, 1863. 

This invention cousists in manufacturing a purse of two separate com- 
partments, and fastening the same by means of a double action lock, This 
lock is made in three pieces. In the interior of the centre piece is a bolt 
working from the centre with the aid of two steel springs; this bolt slides 
both ways ; on the end pieces is a catch which passes through aslet cut on 
each side of the centre piece, the said bolt locking into these catches. The 
end or side pieces are fastened to the outer ends of the cover of the purse, 
and meet the body of the lock, which is fixed on the front or face of the 
purse in the usual manner, thereby making a secure fastening to both 
compartments.— Not proceeded with. 

2568. M. PETENKOFER, Munich, ** Regenerating the surface of pictures in oil.” 

—Dated Wth October, 164. 

The patentee states that ** observation and experiment have shown that 
the changed appearance noticed in varnished pictures in oil, after the lapse 
of some years, is caused in most cases by physical, and not chemical influ- 
ences. Time causes in the said objects the discontinuance of molecular 
cohesion. The process begins on the surface with microscopical fissures in 
the varnish, and penetrates by and by through the aifferent coats of colours 
to the very foundation. The surface and body of sucha picture becomes in 
the course of time intimately mixed with air, and reflects light like 
powdered glass, or loses its transparency like oil intimately mixed with 
water or air.” The best method of rejoining these separated molecules, 
without any danger or damage to the original is the following :—The 
picture is exposed to an atmosphere, saturated with vapour of alcohol at 
the ordinary temperature (without applying heat). The resinous particles 
of the picture absorb alcohol from that atmosphere until they are saturated, 
and not more. By this process the different separate moiecules re-acquire 
cohesion with each other, and the optical effect of the origiual is restored 
solely by self-action, the picture not getting touched at all. 





2569. J. Bryant, Edgware-road, London, ** Vent apparatus for facilitating 
the drawimg-ey or letting-off fluids.” —Dated 20th Uctover, 1863. 

This invention relates to arrangements consisting of a tube or hollow plug 
to be inserted ina vent hele or orifice in a cask, barre), vessel, pipe, or 
other fluid holder, with a perforated plate across the said tube or hollow 
plug, dividing the said tube or hollow plug into two parts, the lower or 
other part being open to the interior of the cask, barrel, or vessel, and the 
other part forming a valve box, which has a cap screwed or otherwise 
secured thereto, such valve being provided with air holes, to be stopped by 
the valve, as hereafter desciibed, such valve box being provided with a 
conical or other valve with spindle, one end of which works through a 
perforation in the said perforated plate, and the other end through an 
orifice in the cap of the valve box, a spiral or helical spring being coile 
round the said spindle and pressing the conical or other valve, so as to cause 
it always to close the air holes before mentioned ; but upon opening the 
drawing or letting off cock or tap of the cask, barrel, or vessel (.r upon 
working other exit arrangements), so that the pressure of the spring will 
be neutralised, the valve will fall and open the air holes (sufficient air 
passage being secured through the valve box), when the required vent will 
be obtained, and liquids or fluids may be at once withdrawn, while upon 
shutting off the cock or tap (or other arrangements) the spring will again 
press the valve so as to close the vent entirely. —Not proceeded with. 

2570. H. B. Bartow, Monchester, “ linprovements in boots, shoes, &c."—A 
communication.— Duted 20th October, 1863. 

This invention consists in the application of a plate or plates of a peculiar 
form, made of maleabie cast iron or other metal or material, to the toes of 
shves, boots, and other coverings for the feet, to render them more curable, 
The plates form a sheath or fender for the protection both of the upper and 
under leather at the toe of the boot, shoe, or other covering for the feet 
the said sheath or tender is formed of compounded metals, and may be com- 
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posed of a mixture of lead, tin, and bismuth, or any of the known metals or 
preparations, such as india rubber, gutta-percha, or other substances, which 
are sufficiently sequaceous to be wrought or moulded into the desired form. 
The said sheath has a double form, being a union of the covering for the 
upper and under leather of the toe cf the boot or shoe in one entire piece of 
meta! or other substance of which it may be constructed. The form is such 
that it covers over the upper leather at the toe of the shoe or boot, and ex- 
tends downwards over the under sole and passes over on the outer side of 
said sole sufficient to receive the nails to fasten it on, and has also a central 
flange which passes between the outer and innersole extending back towards 
the heel.— Not proceeded with. 

2572. G. Davies, Serle-street, Lincoln’s-inn-fields, London, “ Forming stitches 
over the edges «f fabrics."—-A communication.—Dated 20/h October, 1863. 

This invention cannot be described without reference to the drawings. 
2677. T. Reste.t, Water-lane, Tower-street, London, ‘* Walking-stick 

umbrella.”"— Dated 20th October, 1863. 

This invention relates to certain improvements in walking - stick 
umbrellas, whereby, while their construction is simplified and their stabi- 
lity ensured, their transformation from a walking-stick to an umbrella, and 
vice versa, will be greatly facilitated. The case or hollow stick for receiving 
the closed umbrella is formed, by preference, of semi-hard vulcanite, which 
may be brought to shape by cooling a strip of the compound, when in a 
soft state, around a steel mandril, and then submitting it to heat in the 
usual way of curing vulcanite goods. The patentee thus forms an elastic 
cylindrical case, which is both light and strong, and will not be liable to 
split by being trodden on, or by falling on stone pavement, This case he fits 
at one end with a suitable handle, and within the case just below the handle 
he providesa spring fastening for taking a firm hold of the umbrella stick. 
The opposite ends of this stick are suitably formed to allow of this fastening 
taking effect, and thus either end at pleasure may be secured to the case, 
according to whether the umbrella is required to be protruded from or 
enclosed within the case, 

2584. G. Howen, Holywell. Flint,“ Apparatus for condensing metallic and 
other fumes.” — Dated 20th October, 1863. 

For the purposes of this invention an apparatus isemployed in the follow- 
ing manner :—A fan is placed within a cylinder or chamber, into which 
water is allowed to flow. This is not in itself new, but the cylinder or 
chamber used by the patentee is closed at the end nearest the furnace or 
flue, or passage from which the vapours come to the cylinder, except at the 
centre, through which the vapours pass into the cylinder. The other or 
opposite end of the cylinder is closed except at the outer circumference, 
where there is an opening, by preference, all round ; water is supplied to the 
cylinder or chamber by an opening at the top, or other convenient part, 
and it is desirable that the shaft of the fan should be hollow, in order that 
some part of the water employed may pass through the shaft, and thus keep 
the bearings and the shaft cool. The water will, by the centrifugal action 
of the fan, be caused constantly to assume a hollow cylindrical form within 
the fan chamber, while the interior space around the shaft of the fan will 
be void of water, and open to receive the vapours, which, as they enter the 
chamber, will be driven outwards by the fan against the interior of the fan 

hamber. The jensed and washed vapours will co:tinually be 
driven or get away through the opening at the circumference of the 
outermost end of the cylindrical fan chamber, together with the condensed 
products from the vapours. 

2585. G. Hasevtine, Southampton-buildings, Chancery-lane, 
“ Balances ov weighing machines."—A communication.—Daled 
October, 1863. 

This invention relates to the employment of a long balance beam which 
contains the poise-bars, dial plate, and index for indicating the weight ; to 
the employment of a separate poise-bar for exhibiting simultaneously the 
tare and net weight ofan article; to the marking*of the poise-bar with two 
or more gradations for the purpose of weighing by two or more systems of 
weights at the same time, and to the employment of a dial plate and of an 
index or indexes actuated by the sliding poise-bar, for the purpose of indi- 
cating the fractions of weight, while the poise-bar exhibits only the units of 
weight. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 
(From our own Correspondent.) 


Repuction oF Miners’ Waaes: Special Mectiny of the Trade in 
Wolverhampton—Tue Brapity Strike: Only 2s. 6d.a Week per 
Head from the Union—Birmincuam Yestervay: Masters Cheerful 
—FinisHep versus Pia Iron TraveE: Blast Furnace Proprietors 
Taking Mills and Forges—Coau Trave: Demand Falling i 
Harpwart Trapes: Localities Specified—Boarv or Trape Re- 
turNS: Metals and Customers Described. 


On Wednesday a meeting of coal and ironmasters was held in 
Wolverhampton, to consider the question of the wages now paid to 
the miners in the extensive district of South Staffordshire. It was 
shown that, at the present low prices of pig iron, and the compara- 
tively prostrate condition of the market in this description of iron, 
the metal cannot be made at a profit by the makers, who are, of all 
others, the most favourably circumstanced relative to their mines 
and the quality of material they yield. Upon the rest it was 
declared that the process entailed a decided loss. It was, therefore, 
unanimously resolved that notice should be given to all the men for 
a reduction of 3d. a day, viz., from 3s. 3d. to 3s. A proportionate 
reduction, it was understood, should at the same time be made in 
the wages of the men employed about the blast furnaces. 

On Tuesday last half a crown per man was distributed to the 
2,000 members of the National Miners’ Association, who were on 
strike against a reduction of their wages in the Bradley district. 
This was all that the total sum obtained from the other members of 
the Union in this part of the country during the week (with about 
£15 from shopkeepers) enabled the officers of the Union to distribute 
for the support of the respective recipients and their families during 
the time. The committee had failed in obtaining support from other 
districts, because other districts have most of them strikes happening 
among their own members; and the puddlers, from whom they ex- 
pected great help, are contributing largely to the support of men of 
their own craft, especially those who are locked out in Leeds. Up- 
wards of 500 men in the Bradley district, who are not members of 
the Union, had resumed work during last week, on their employers’ 
terms. Under these circumstances it was resolved by the men on 
Tuesday that a meeting of thecouncil of the Miners’ Association should 
be held as soon as possible, and certain collieries fixed upon at which 
work should bs re-commenced. But at the meeting of the masters 
on Wednesday it was understood that work was beiug generally 
resumed in the Bradley district by unionists and non-unionists, on 
masters’ terms. Hence the time was considered ripe for a reduction 
throughout the whole of the district. By this drop the wages will 
again bo uniform throughout the entire South Staffordshire coal- 
field, as they were before the Dudley men received 3s. 6d. The 
determination on Wednesday does not affect the thick coal district 
about Westbromwich and Dudley. In the Cannock Chase district 


the masters gave their men notice for a reduction of 6d. a day a few | 


weeks ago, to assimilate that district also with the wages in the thin 
mines of the Wolverhampton district. 

In Birmingham yesterday (Thursday) the trade were in good 
spirits at the improved prospects consequent upon the determination 
come to on Wednesday to reduce the wages of the miners and the 
operatives engaged in the manufacture of pig iron; for at a time 
when, as is now the case, many miners and blast furnace workmen 
are out of employment in this district, there is no reason to conclude 
that any serious opposition to the notice will be offered. The reduc- 


tion in the wages scale will enable the producers of pigs in this | 


district to compete, with a little more chance of success, with the 
makers at a distance; and it will check the blowing out of furnaces, 
to which makers are always greatly averse. It will, however, still 
leave the makers of pig iron in a worse position in relation to 
profit than they were before the late advance in wages. Lately, the 
makers of pig iron here have given their workpeople three several 
advances of ten per cent. upon the scale previously existing, but they 
are getting 5s. a ton more than they received for their iron before 
these advances. It is not supposed that the consumers of finished 
iron will participate in the improved condition of the blast furnace 
proprietors after this drop has been established, because it will be 
scarcely possible to follow it up with a reduction of the wages of 
the operatives at the finished iron works, who, notwithstanding that 
the demand has not improved, yet would not, the masters say, do 
more work, even if it was necessary. 

Several of the makers of pig iron are either leaving that vocation 
for the making of finished iron, or are adding the one to the other; 
by either of which it is clear that more money can now be 


made than it is possible to obtain by the keeping of blast fur- 
naces alone. Amongst the latter class of masters is Mr. E, Gibbons, 
who began operations at the Great Bridge Iron Works on Monday 
last. Here he will be able to turn out some 70 tons a week of 
finished iron. The quality is to be excellent, a small proportion 
only of the mixture being the pig iron, which he will continue to 
make at the Deepfields blast furnaces. 

Coal is inactive in both the domestic and manufacturing depart- 
ments ; and now that wages will be coming down, prices also will 
fall. 

Relative to the general trades of the district we have to report that 
in Birmingham a good steady trade is being done, There are com- 
plaints from those engaged in the fancy trades, but there is no 
serious depression as far as they are concerned, the artisans being 
most of them in full work. The leading staple trade manufacturers 
are well supplied with orders; the iron wire drawers, electro-platers, 
hollow ware manufacturers, and metal rollers are all of them well 
engaged. The button trade is quiet, as has been the case all through 
the spring. In Wolverhampton the japanners are doing a compara- 
tively fair amount of business; the tin plate workers and lock 
makers are also doing a good average trade. The Willenhall lock 
trade, which has for some weeks been depressed, is now improving, 
the last Australian mail having brought a few orders from the 
market. The Dano-Germanic war, and the strikes in the building 
trades, will, however, tend to check the demand. ‘The padlock 
makers are tolerably busy with Indian orders ; and the manufacturers 
of rim, dead, and other branches are now pretty fully employed. The 
ivory comb trade is slack, At Wednesbury there is a brisk demand 
for railway work; the large works are well engaged. For rivets, 
bolts, &c., there is a good supply of orders; the casting trade is 
brisk, and the edge-tool makers are well supplied with orders. In 
the East Worcestershire district the large works are most of them in 
full operation. At Walsall the saddlers’ ironmongers report that 
business is quiet, which is the usual case at this season. 

The Board of Trade returns for the month of April show a slight 
diminution in the declared value of the British manufactures ex- 
oye during that month, as compared with the preceding month 

ut, as compared with the corresponding months of previous years, 
there was a considerable increase, the total value being £13,225,039 
against £11,897,177 in the corresponding month of last year, and 
£9,822,888 in that of 1862. This increase arose chiefly in cotton, 
linens, woollen manufactures, &c, Arms continue to show a decline, 
the exports of April amounting only to £19,021 against £32,629 in 
the corresponding month of last year, and £9,822,888 in that of 
1862. The value of the plate, plated wares, jewellery, and watches 
exported fell from £42,439 to £26.919 as compared with last year. 
Cutlery shows an increase from £26,597 to £31,588, extending to 
ptr Ae age A except France, Holland, Spain, Russia, South Africa, 
and North America. Heavy hardwares increased from £39,440 to 
£41,662; but the rise was confined to the exports to France, Hol- 
land, the Hanse Towns, Cuba, and the United States. The increase 
in machinery was inconsiderable, steam engines advancing from 
£120,698 to £122,588, consequent upon extended shipments to 
Russia, and some of the countries comprised under the entry 
“ other countries,” and which may be laying the foundations of 
their future places among civilised communities by the aid of steam 
engines imported from England, The increase in other kinds of 
machinery was from £200,066 to £204,707, and was limited to the 
exports to France, the Hanse Towns, and India. The iron trade 
was active, but there was a great falling off in copper, as will be 
seen by the following table :— 
Months of April, 
13 64. 
+. £155,773 
ee 277,061 
+» 880,795 


1862, 


Pig and puddlediron.. .. .. 
Bar, angle, bolt, and rod iron .. 
Meeey Ws. oc +s ce os 
TVOR WITS we te ce te oe 
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Iron castings.. .. ee 63,274. 58,763 


Iron hoops, sheets, and boiler 


plates .. co oc o os oo  O5088 «. 254,267 « aaeal 
Wrought iron .. oe os ee 163,262 .. 220,001 231,099 
Oldiron.. . ~ 7,549 .. 9,264 .. 3,324 


Steel, unwrought.. .. .. :. 80,109 2. © S1,489 2. 88,978 


















Total «se oe «+ £974,756 £1,212.690 £1,403,328 
Copper, unwrought ee cs 60,657 .. 144,187 .. 38,710 
am wrought and yellow 

metal .. .. ce ee 192,623 .. 279,976 .. 159,488 

Brass os 1s 0s ce or 15,695 .. 18,211 .. 17,707 
Total oo ee oe £268,975 £442,874 £215,905 

Lead eo ee se cs 08 © 61,693 .. 64,966 .. 87,609 
Tin, unwrought .. «so. + 28,03L .. 43,229 .. 35,069 
Tin plates .. «2 «+ ee o 93,305 .. 166,547 .. 164,341 
eee ee eee ee 13,101 .. 7,091 oe 9,401 


France and Russia took less than their wonted quantity of pig 
and puddled iron, but every other country to which those descrip- 
tions are exported shows an increaseddemand The increase under 
the second head was confined to the exports to Holland, Turkey, 
British America, and the United States, the last named country 
having been one of our largest customers during the month for iron 
of all descriptions. One-third of all the railway iron exported 
during the month was taken by the United States, the only other 
countries showing an increased consumption being Prussia, 
Sweden, Russia, British America, Cuba, Brazil, and Chili, The 
decrease in castings extended to every country whose demand is 
considered large enough to warrant a separate entry of the exports 
thereto ; but it must be borne in mind that the exports of castings to 
France and Australia, in the April of last year, were unexception- 
ably large. In hoops, sheets, and boiler plates, the increase 
extended to every country except France, Holland, Russia, the 
Hanse Towns, India, Australia, aud British America, The increase 
in wrought iron was limited to the exports to Holland, Russia, 
India, British America, and the United States. The diminished ex- 
portations of old iron is accounted for by the fact that none was sent 
during the month to either France, Holland, or Prussia, which are 
the principal source of demand. ‘The increase in steel was confined 
to France and the United States, The falling off in copper was 
general, the only exception being an increased exportation of wrought 
copper aud yellow metal to Holland. The increase in lead was due 
to recent extensive shipments to the United States. The decrease 
in unwrought tin was nearly general, the only exception being in 
the exports to Turkey; while the increase in plates was confined to 
the exports to France and the United States. Coal cinders, and 
culm show an increased exportation, the value during April being 
, £364,464, against £345,791 in the corresponding month of last 

year, and £310,213 in that of 1862. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) ‘, 

Srate or Trape: Derbyshire: Lancashire: Leeds: South Yorkshire : 
Sheffield, &c—Dock Progress ar Hutt—Yorksuine Raitways: 
Worth Valley: Coast Communication—NatiONaL ASSOCIATION FOR 
THE Promotion or Socian Science: The Approaching Meeting at 
York—A Prorosep Youksame Tramway—'lue Couiers’ STRIKE 
in Sours Yorksume—Vicroria Rawway Station, MANCHESTER: 
Extensive Alterations in Progress—F ueeTwooo Docks—LiveRPoon : 
Mersey Docks and Harbour Board; Iron Shipbuilding on the 
Mersey ; Additional Railway Communication—T ne Norta-Eastean 
District: The Tyne; Alnwick Sewerage: Trade Matters: Hopper 
Barge for the River Tyne Commissioners: River Wear Commission : 
Trade of the Port of Sunderland ; Hexham Waterworks : Tyne- 
built Steam Tugs; Blyth and Tyne Railway (Newcastle Branch) ; 
New Screw Collier: The Tees: Boiler Explosion at N tl 











required for steam and engine purposes continue to meet a ready 
sale, and make full amends for the decrease in the first mentioned 
branches. A large business has been done in coal for export, and a 
considerable quantity has been sent coastwise, prices remaining 
without change. In South Yorkshire the iron trade is as brisk as it 
has ever been at any period of the year, and there is every prospect 
of its continuing so, more especially as the lock-out at Leeds and 
Bradford must throw a good deal of work into the nearest places 
where it can be done. There is a fair demand for coal, while the 
increase of the number of mills working in Lancashire is being 
perceptibly felt at those collieries situate on the Manchester, 
Sheffield, and Lincolnshire Railway. There is also a ready sale for 
the silkstone got, the quantity raised being limited, owing to the 
principal collieries being closed. The coke trade is dull, one of the 
most extensive companies just now only keeping eight ovens going, 
out of some forty or more erected. The Leeds Chamber of Com- 
merce, reporting upon the iron, machine, and engineer tool trades of 
that town and district, observes :—* Nearly all the ironworks in this 
neighbourhood continue closed, with no immediate prospect of a 
settlement of the dispute between the masters and the men. The 
new machines for puddling iron are engaging much attention, those 
now in work being well spoken of. The machine makers continue 
to be very busy, as do also the makers of engineers’ tools. The 
turn-out in the iron trade has not hitherto affected these trades, nor 
is it probable that it will do so to any material extent, at all events 
not immediately. Makers of locomotives and railway plant are full 
of work. The cut nail trade is brisk.” A large number of engi- 
neers and managers of ironworks in the Leeds district have visited 
Messrs. Eastwood's works to see the puddling machine invented by 
Mr. Griffiths. The machine has now been a month at work, and its 
success has been so marked that Messrs. Eastwood are putting two 
more to work. The following firms have seen and approved of the 
machine :—The Low Moor, Bowling, Farnley, Leeds, Clarence, 
Monk Bridge, and Perseverance. By the new mode the heavy part 
is done by the machine instead of being done by the underhands, and 
instead of there being three hands to a furnace one is amply suffi- 
cient, as all that is required from him is to look after the machine, 
and ball up the iron when it is ready. Very little practice is 
required to puddle iron successfully by the machine, on account of 
the more steady and regular working of the rubble. There has 
been some dullness in the demand experienced for Sheffield goods 
from America in consequence of the uncertainty attending the tariff 
arrangements of the Federal Government. From other foreign and 
colonial markets the orders are for the most part satisfactory, and a 
fair trade in steel and general cutlery, tools, &c., is being done with 
France, Spain, and the Mediterranean States. The usual season’s 
trade with Russia is rather brisk, and large quantities of steel are 
being sent to that country. The silver and silver-plate firms report 
some degree of slackness, and the file trade is not so good as it was 
in the early part of the year. The iron trade is also not quite so 
brisk ; but in other of the heavy trades the demand for castings, 
railway materials, &c., is reported to be satisfactory. The most un- 
satisfactory feature in local trades is an extensive strike in the edge 
tool trade. The forgers and makers demand an increase of 25 per 
cent., which the employers refuse to give, as they are subjected to a 
severe competition with German houses. Almost every week addi- 
tional discoveries of the ironstone deposits of the North Yorkshire 
moors are being made. In addition to the great band in Rosedale, 
to which the North-Eastern Company have formed a railway, and 
the Gothland mines, also in work on the Whitby Railway, the mineral 
has been found present in Bilsdale (the place supposed to have been 
worked by the monks of Rivaulx Abbey before the dissolution), and 
in the whole of the yalleys opening to the Vale of Pickering; and 
various schemes are on foot for reaching the places by railway. In 
the Howardian hills, in the Derwent valley, some four miles west of 
Malton, the mineral has been slightly worked. On the stagnation 
in the iron trade the working ceased, but they are now being re- 
opened by a company of Scotch capitalists. These mines adjoin the 
Scarborough Railway. At Oldstead, two miles from Coxwold, on 
the Malton and Thirsk Railway, the stone has also been discovered ; 
and last week the large estates near Keddy Castle were found to 
contain a very valuable and easily worked seam, rich in ore, and 
just below the surface. Down Cold Kale Slack, a railway of two 
miles, would connect with the Whitby and Pickering line at 
Levisham. There is every inducement to form railways to these 
deposits, especially as those now in work are fully engaged to supply 
the demand. 

Reference was made last week to the commencement of a new 
dock at Hull, but a few “further particulars” may be interesting. 
The new dock will lie on the west foreshore of the Humber, and 
contiguous to the goods branch of the North Eastern Railway. The 
rails of that line will be in fact for a short distance removed inland 
to give space for the construction of the dock. It will extend from 
the present Humber Doek Basin, which will be enlarged and made 
to serve for both docks, to a point opposite the end of Neptune- 
street, Humber Bank, near to Messrs, Karle’s cement works. The 
following statement shows the comparative size according to the 
plan, with those of the other docks :— 


a ©. p. 

Queen's Dock, commenced 1774 .. 1. os os es of 9 1 2 
Tidal Basin .. .. oc of oo oc cf ce of O 288 
Humber tock, 1803 .. .. «2 of of cf of oo of ¥ OM 
Prince’s Dook, 1826 .. .. +2 «oc of ec of co of 6 @ 6 
Raliway Dock, 31604 .. «2 oc of 8 cf cc ef of & 8 ® 
Visteren Dock, WOES .c cc 0s se cs 80 oe os oe OO SS 
Drypool Basin .. .. cc «ss «2 of of of of o 1 @ 8 
- Half Tide Basin .. co we ee oe ce of O 132 
Victoria Dock Timber Pond (East) oe 08 oe -lh 0b 
Pn (S.E.) o ce ce oo of 138 84 

Victoria Basin .. «+ oo 08 00 ce of cf of 3 8 TF 
- Half Tide oe ° 08 of e oo of 8 0 O 

New West Dock (Act obtained 1861) .. oe «. «se of 17 2 0 
Humber and West Dock Basin eo co co oc of of 6 335 


It will be thus seen, that in point of size it is second only to the 
Victoria Dock. ‘The entrance to it will be by a lock pit exceeding 
in size any now in existence at Hull, and with the most recent im- 
provement in the construction and working of gates. The lock pit, 
which will run east and west, is to measure about 400ft. in length, 
and 80ft. in width. It will commence from the point where the 
stone was recently laid to a point in line with the crossing of the 
railway at Wellington-street end. A branch of the basin running 
parallel with the lock pit will extend to the same point to take the 
place of the present Limekiln Creek. This will be the first portion 
of the new works we suppose that will be filled with water. The 
widest part of the new dock will be that nearest the lock pit, about 
from 450 to 500ft. in width, and trom that part the dock will taper 
gradually to a width of aout 200ft. As the entry will be from the 
Humber basin a portion of the present West pier will be cut off and 
the remaining portion extended in a line east and west. 

The Worth Valley Railway, about five miles in length, which will 
extend from Keighley to Haworth and Oxenhope, is now in course 
of formation, and the work being prosecuted with great energy. 
A staff of surveyors is now actively engaged in making a survey 
southward from Saltburn-by-the-Sea, in the direction of RKimswick 
Bay and Whitby. This will occupy part of the proposed route of 
the rejected Scarborough, Whitby, and Staithes Railway, of the 
pr-sent session, which, it has been authoritatively announced will 
be re-introduced into Parliament. Rumour is also very positive 
that the North-Eastern Company contemplates taking up a York- 
shire coast-line. 

It appears that, at the approaching meeting at York of the National 
Association for the Promotion of Social Science, there will be fur 
sections. Ist, Jurisprudence and the amendment of the law, in 
which will be discussed the science gg eye and its bearing 
on the social condition of the people. The special questions for 





Scortanp: Clyde Shipbuilding. 
In the Derbyshire district the iron and coal trades continue in a 
satisfactory state. ‘The Lancashire coal trade is also reported on 
cheerfully. Coal for domestic purposes is now little inquired after, 
and the stocks of cannel also are rapidly accumulating, but the sorts 





di already suggested are the tenure of land, the patent laws, 
convict and prison discipline, public prosecutors, &<.—2Znd, Educa- 
tion; this departmeut deals with the various questions relating to 
education, both industrial and intellectual; there will also be a 
section devoted to art and literature. ‘The special questions for 
discussion will be the public school system, endowed grammar 
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schools, &c.—8rd, Health. This department embraces very wide 
ramifications, including every topic that can directly or indirectly 
affect the public health. The special subjects for discussion alread 
selected are the disposal of town sewage, on which Mr. E. Chadwic 
will make a report; the influence on health of overcrowding 

opulations, &c.—4th, Economy and trade: embracing the relations 

tween the employer and the employed; strikes and combinations ; 
hours and wages of labour; ae regulation of professions ; 
trades, and employment generally ; emigration; industrial employ- 
ment of women; industrial and economical instruction of the 
labouring classes; public amusements; public and private charity ; 
relief of the poor; production, manufactures, and trade. The 
special subjects already selected are—Friendly societies and pro- 
vident measures for the working classes ; agriculture; maritime 
law in its trade aspects, &c. 

A scheme, which is receiving considerable attention, has been 
suggested by Mr. R. Clinnie, C.E., of Scarborough, to lay down a 
tramway (convertible at any time into a locomotive line) over part 
of the route of the rejected Scarborough, Whitby, and Staithes 
Railway. Mr. Clinnie proposes to use the high road from Scar- 
bevegh to Cloughton upon which to lay the rails, the trains to be 
drawn by horses. Farms, manufactories, quarries, &c., are to be 
supplied with sidings, and the usual course of country traffic is to 
be unimpeded. ‘The proposed line would be under five miles long, 
and the probable cost of construction, including stations, rolling 
stock, compensation, engineering, &c., is laid at £13,000. The rate 
is proposed for eight miles an hour, and the works might be coni- 
pleted in four months. At a passenger charge of first-class 2d., and 
second-class 1d. per mile, a return of 10 per cent. is predicted. 

The colliers’ strike in South Yorkshire is, as will be inferred from 
a preceding paragraph, still unadjusted, although hopes are enter- 
tained that the dispute will soon be brought to a satisfactory termi- 
nation. At the two pits on strike, but which have been recently 
opened to all who offered themselves as willing to go in at the old 
prices, scarcely a single application was made, although the non- 
union men are suffering great privation. The notice given to the 
men at the Oaks Colliery, who occupy houses under the proprietors, 
to give up possession, has expired, but so far none have left. They 
have, however, made preparations for camping in a field close to the 
houses they at present occupy. During the past week a good deal 
of excitement prevailed amongst the colliers in consequence of the 
recently published statement of the wages paid to the men at the 
Oaks Colliery, and which was signed as correct by three gentlemen 
belonging to Barnsley. By it the average wages paid throughout 
the pit was 5s, 14.u. per day. A deputation waited upon Messrs. 
Taylor and Sons and Dr. Sadler, and got them to again go through 





the books, when they found that they had given the men credit for | 


more than they really earned, and reduced the average to 4s, 63d. 
The men then proves | that they had worked more days than had 
been put to their account, but that could not be gone into. The 
executive of the union have issued a statement, in which they say, 
“from all the information we can gather from the men, backed 
by their own check-weighmen’s books, and taking the employers’ 
account of the wages paid, we find that the miners at the Oaks 
Colliery have only earned on the average 3s. 9d. per day for 62 out 
of 72 days, allowing them to have played 10 days each out of 12 
weeks.” 

Very extensive alterations are in progress at the Victoria station, 
Manchester, the measures on hand being calculated to involve an 
outlay of £150,000. Owing to the increasing traffic which has 
been developed during the time these alterations have been going on, 
it has become evident that the originally proposed extension is not 
sufficient for the requirements of the public. It has, therefore, 
been determined to throw a series of flat girders across the Irwell, 
by the south side of the present bridge, and to continue the plat- 
form along them to the Salford side of the river. The length of 
this platform, which will be covered, will be about 300ft., and its 
average width about 18ft. A line of rails will separate it from a 
parallel platform, which will join the present platform, and extend to 
the York-street bridge, presenting an entire length of more than 
1,000ft. wy | about half this platform will be the property of the 
London and North-Western Company, the remainder being on that 
portion of the station which belongs to the Lancashire and York- 
shire Company. Flights of steps will lead from the new platforms 
of the London and North-Western Company into Great Ducie- 
street and into Salford, within a few yards of en zate. The steps 
into Great Ducie-street have already been erected. The longitudinal 
girders over the street and river will flank the existing bridges 
which span the Irwell and Great Ducie-street, and their straight 
lines will somewhat detract from the comeliness of the existing 
structure. ‘The gracetul arch which now spans the Irwell will be 
hidden behind massive girders, not very unlike the unsightly bridge 
that is being thrown across the stream opposite the Palatine buildings. 
The principal part of the alterations will be at the eastern end of the 
station, on the site belonging to the Lancashire and Yorkshire Com- 
pany. The wall adjoining the|Bridge-strect workhouse, and extending 
from the centre of the existing station buildings to the York-street 
bridge, will be raised about 12ft. and that part of the station roof will, 
of course, have that additional height given to it. The roof will be 
extended beyond its present limits to the York-street bridge, which 
will be pulled down and re-built. The works in connection with 
this bridge will occupy a considerable time, during which it will be 
necessary to stop the traffic in York-street. The new bridge will be 
of iron, and instead of the massive central brick abutment which 
now exists, there will be two or three iron columns, so placed as not 
to interfere with the lines of rails. By throwing back the side 
abutments, and removing the abutment in the centre, the width of 
the railway beneath the bridge will be increased from 7dft. to 137ft. 
The line approaches to the station will thus ve greatly improved, 
and the station itself will also be extended to the York- street bridge 
The station will likewise receive a considerable addition on the side 


docks’ scheme was promoted by an independent company with bor- 
rowing powers. Since the Lancashire and Yorkshire Company had 
= to subscribe £51,000 to the undertaking, the London and 

orth-Western Company had agreed to take their share in it, 
according to the agreement in the lease of the Preston and Wyre 
Railway, namely, one-third, or £15,000, which would reduce the 
liability to £36,000. The promoters of the docks had made a very 
favourable arrangement with Sir Hesketh Fleetwood for 140 acres 
of land at £25 per acre, with the option of taking 100 acres more 
within ten years at £50 an acre. 

At the last sitting of the Mersey Docks and Harbour Board the 
Works’ Committee recommended the board to construct a gridiron 
245ft. in length on the east side of George’s Basin, at an estimated 
cost of £2,952, and to extend the gridiron abreast of the King’s 
Dock, northwardly, for a length of 362ft. at an estimated cost of 
£3,636, in lieu of that absorbed by the new works at the Prince's 
Basin. There was some discussion as to the advisability of laying 
down the gridiron in George’s Basin, but Mr. Lyster having ex- 
plained that all serious difficulty would be avoided, and that the 
gridiron was absolutely needed to supply the place of those removed 
from the Prince’s Basin, the recommendations were confirmed. 

The Docks and Quays Committee having had Mr. Charles Mac 
Iver’s last letter under consideration, recommended that his appli- 
cation to have the cost of the erection of the shed at the south-west 
corner of the Sandon Vock, amounting to £132 11s. 11d., returned 
to his firm, be refused. Mr. Graves, in moving the confirmation of 
the recommendation, said that while the revenue per lineal yard 
from Messrs. Mac Iver’s steamers was £46 per square yard, 
from similar appropriated sailing trade berths it was £68 2s. 10d. 
per lineal yard, but from the general sailing trade it was only £32 
per lineal yard. This latter he took to be Mr. Mac Iver’s estimate, 
upon which he could well afford to pay 20 per cent., and the board 
would be still a loser. The proceedings were confirmed. Iron — 
building continues to be prosecuted with much vigour on the banks 
of the Mersey. At the south end of Liverpool the builders have 
found that their efforts have been very much cramped by want of 
room, and consequently some of them are about to migrate to 
Garston, about four miles up the river, while others are about to 
open yards on the Birkenhead side of the water. Messrs. Jones, 
Quiggin, and Co., of Sefton-street have at present upwards of 18,500 
tons of shipping in hand. This firm has now become celebrated for 
the use of steel in the construction of vessels of a large size. For 
some years this material has been used for small steamers, but, until 
taken up by this firm, its adaptability and economy for large ships 
was not recognised. A day or two since the largest steamer ever 
built of steel was launched from this yard. She was named the 
Colonel Lamb. She is 1,800 tons register, and, from the peculiarity 
of her build, is admirably adapted for the blockade-running 
business, for which it is rumoured she is designed. Messrs. Vernon 
and Son, of the Brunswick Dock, have on hand orders to the extent 
of about 11,000 tons, and this firm has, during the present year, 
launched one vessel per month, and purpose doing so for the re- 
mainder of the year. Messrs. Potter and Co., Miller, Royden, and 
Son, and others, have between 20,000 and 40,000 tons of shipping in 
progress of building, and the greatest activity is displayed in carry- 
ing out the orders. Upon the other side of the river Messrs. Laird, 
the builders of the steam rams, have 3,000 tons of iron shipping, 
and twelve steamers, amounting in the aggregate to 16,000 tons. 
‘The Government steamer Agincourt is now nearly completed in this 
yard, half her armour plates are fixed, and it is intended to save 
time by putting her machinery.on board while she is in the dock 
where she is being built. The other firms in the neighbourhood 
have orders to the gross amount of about 8,000 tons, Messrs. 
Holdeners and Chilton, Sefton-street, Liverpool, are building five 
composite ships on Mr. H. Jordan’s patent of longitudinal framing 
and diagonal planking, and the pioneer of these vessels will be 
launched from this yard next week. She is a vessel of 1,200 tons 
measurement, and of a splendid model. The Manchester, Sheffield, 
and Lincolnshire Railway Company has this week secured a footing 
in Liverpool, having opened its Liverpool and Garston line. This 
short but important link, which is three miles and three-quarters in 
length, from the present station in Northumberland-street, opposite 
the Brunswick Dock, to the junction at Garston, has been constructed 
jointly by the Manchester and Sheffield and Great Northern 
Companies, who have already running powers over the Garston and 
Warrington, and the Manchester, Altrincham, and South Junction 
Companies, ‘The new line between Liverpool possesses several 
interesting features. It passes through the Dingle and Aigburth, 
skirting in its progress the grounds of a number of vila residences. 
In many instances the railway passes through the gardens and 
grounds of villas, and in some cases immediately under the windows 
of the houses themselves. The construction of the railway, there- 
fore, was not only calculated to divide and separate the grounds by 
deep cuttings, but also to mar the prospect by the continual recur- 
rence of steam andsmoke. This objection, however, has been 
entirely met by the grounds having been reproduced, after exca- 
vating through them to the level of the railway, artificial tunnels 
having been formed by means of iron girders placed across the 
excavations, over which soi. has been thrown, the grounds being thus 
restored to their original condition, avoiding the necessity of 
partition, and the railway being kept entirely out of view. ‘he 
Dingle tunnel is 1,200 yards in length, and has been a very heavy 
and expensive portion of the line. It commences at the bottom of 
the Wellington-road, near the Potteries, and terminates at Dingle 
Point, in Aigburth. There are three stations between the Brunswick 
Dock termmus and Garston. The first is the St. Michael’s Station, 
the next station is at Otterspool, and about a mile beyond is the 
Mersey-road Station, which is the last before reaching the junction 
at Garston. There is a peculiarity about the stations, all of them 


| being on a level with the ordinary road, which is considerably above 


adjoining the river Irk. A wall, flanking the road beside the stream, | 


is being erected at the edge of Walker’s Croft, and will extend in a 
westerly direction to within a few feet of the foot-bridge over the 
Irk. This will form one side of the station, and the roof will stretch 
from it in three arches as far as the wall adjoining the Bridge-street 
workhouse. 
doubled. The wing, if we may so term it, that is to be built on 
Walker's Croft and the cab-stand, will be exclusively used for the 
passenger traffic on the eastern division of tke Lancashire 
and Yorkshire Company's lines. At the top of the ascent now 
leading to the railway station, and on the site which is at present 
= occupied by the gateway to the Yorkshire trains, there will 

@ a new set of station and booking oflices, the front of which will 
be at right angles to the front of the existing station buildings. 
‘This new building will be of two storeys, and have a frontage of 70ft. 
Among other improvements contemplated, but not yet decided upon, 
is the throwing of a bridge across the river Irk, the road to which 
will be from Corporation-s treet, opposite the Manchester Arms. To 
obviate the necessity of passing along the London and North- 
Western Company’s line to the Preston and Bolton line, which now 
starts from the station in New Bailey-street, the Lancashire and 
Yorkshire Company are continuing their Manchester and Bolton 
line from New Bailey-street to the north-western end of the Victoria 
station. The extension will run upon arches, placed contiguous to 
the viaduct of the London and North-Western Company, and the 
terminus of the Manchester and Bolton line will be on the site now 
occupied by the wholesale fish market, and a plot of land fronting 
Great Ducie-street, used as a pipe yard. ‘The wholesale fish market, 
which is held from the Lancashire and Yorkshire Company on lease 
by the Manchester Corporation, will be re-built by the railway 
company on an adjoining site fronting Great Ducie-street and 
Bridge-street, and the Corporation witl take the new building on the 
same terms and conditions as the old one. The contractors are, for 
the girder bridges, Fairbairn’s Engineering Company; Messrs. 
Walter Mabon and Co. for the new roofs of the Lancashire and 
Yorkshire Company; and for the remainder of the work, including 
the fish market, Mr. R. Neill, Strangeways. 

At a Wharncliffe meeting, held on Saturday by the Lancashire and 
Yorkshire Railway Company, the chairman stated that the Fleetwood 


The size of the station will, therefore, be more than | 





the level of the railway; and in order to secure ane guard against 
accidents a foot bridge is thrown across the line at each station, 
which prevents the necessity of crossing the railway on the level 
either in going to or leaving the stations. The goods station at North- 
umberland-street, Brunswick Dock, is the largest and most com- 
modious for the purpose of which Liverpool can boast. Its area 
is 400ft. in length, and 300ft. in breadth, exclusive of the yard and 
enclosure. It has been designed and constructed upon the 
atest and most approved principle, for the expeditious receiving 
and delivery of goods. There are two levels or rails inside the 
station, the lower level being constructed to suit the cotton and 
similar traffic, and the upper level for goods coming to the station 
and intended outwards. The traffic inside the station will be 
managed by steam cranes, worked by shafting in tunnels under- 
neath the ground-floor of the station. This plan, which is altogether 
novel, leaves the several station platforms free from machinery, and 
will materially facilitate the removal of goods. The only portion of 
the machinery to work the cranes situated above ground is in the 
upper warehouse. There is also, in addition to the above, a further 
novelty in the working of cranes. The principle is that of circular 
cranes, which are suspended from the ceiling of the room over the 
upper warehouse floor, the cranes having no pillar whatever. They 
work remarkably well, and are found materially to economise 
labour. ‘This crane is the invention of Mr. Brydone, the engineer 
of the line. We may remark that Mr. James Holme has constructed 
the railway, while the erection of the station and machinery has 
been entrusted to Mr. George Thompson. Although for the present 
the passenger station will be at Northumberland-street, it is in- 
tended ultimately to have the terminus near the centre of the town, 
and it is not improbable that it will run into the proposed Liverpool 
Central Station, tor which parliamentary powers are now being sought. 

From the north-eastern district we learn that a new full-rigged 
iron ship, named the Lancashire, built by Messrs. T. and W. Smith, 
for Liverpool owners, sailed from the ‘lyne on Friday morning, for 
Shanghae. She carried 74 keels of coals, and drew 2Uft. Gin. water, 
but was towed safely over the bar, although there were 4ft. swell on. 
Mr. H. Hudspeth, of Alnwick, has contracted to construct sewerage 
works at Jarrow for the sum of £4,305 1s. The highest tender was 
£5,934 4s. 8d. Iron shipbuilding and the manufacture of iron is 
making great strides on the Tyne ; and it is expected that, when the 
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river is deepened above bridge, large iron works west of Newcastle 
will be erected on both sides of the stream. Sir W. Armstrong and Co, 
have begun to erect new blast furnaces, and Messrs. Hanks. Craw. 
shay, and Co., are building a new rolling mill at Gateshead, in 
addition to their extensive works already existing. Iron shipbuild- 
ing is also about to be commenced by the Tyne Iron Shipbuilding 
Company (Limited). Messrs. Wingate and Co., of Whiteinch, on 
the = have launched an iron screw hopper barge for the River 
Tyne Commissioners, Newcastle, similar to other barges of the same 
description previously launched for the same builders. The execu- 
tive committee of the River Wear Commissioners has made arrange- 
ments for the construction of a new steam tug in place of one past 
work ; the engines of the old vessel are, however, to be utilised, 
At the last meeting of the commissioners, the committee reported :— 
“ We have let a portion of the excavation for the new dock at 
Hendon to Messrs. Young and Robson, at 8}d. per cubic yard. 
There is a very important matter connected with the new dock, 
which we wish now to bring before the board. To many Commis- 
sioners it may have been known that the question of a new lock 
at the new entrance has long been a subject of great doubt, and 
we believe that we may now say that, in the unanimous judgment 
of all the members of this committee, the advantages of this lock 
will not be commensurate with the cost, as an extra pair of 
gates will occasion increased working charges hereafter, and we 
therefore advise the abandonment of the lock. We propose 
asking the Public Works Loan Commissioners to allow us to 
apply the money which will be thereby saved towards the construc- 
tion of the inner North East Pier, which will materially protect 
the new works, and will also render the South Outlet more safe 
and commodious for shipping. From the official returns as to 
the trade of Sunderland, it appears that in April 1,023 vessels, 
of 170,435 tons register, cleared from the port, carrying a total of 
262,504 tons of coals. Altogether 8,782 tons were shipped in the 
north dock; 141,922 tons in the south dock; and 111,800 in the 
river. The total receipts for the month amounted to £6,873 7s, 2d.; 
and for the corresponding month of 1863, to £7,039 4s. 7d. ; showing 
a decrease of £165 17s. 5d. this year. The expenditure for the 
month amounted to £2,711 16s, 10d., a decrease of £1,088 7s. 5d. 
over that of the corresponding month of 1863. The contractor for 
the new waterworks at Hexham has commenced operations. Upwards 
of thirty labourers are engaged in laying pipes to continue the supply 
of water to the town during the progress of the formation of the 
reservoirs, and also in diverting the main stream by a new channel, 
so that it shall not impede the construction of the necessary 
embankments. There is a demand for Tyne-built steam tugs for 
various parts of the world. Most of the yards are very busy, and at 
present Mr. J. P. Rennoldson, of South Shields, is putting engines 
into four new boats, and Messrs. Marshall Brothers are puttin 

engines into three. It is anticipated that the Newcastle branch o 

the Blyth and Tyne Railway will be opened early this month, It is 
said that there will be either ten or eleven trains a day running be- 
tween Shields and Newcastle, and about five to the north. Messrs. 
J. Wigham Richardson, and Co., of Low Walker, have launched a 
screw steamer for Messrs. Dixon and Harris, of London. She is 
named the Evelyn Mary, and her dimensions are :—Length, 182ft. ; 
beam, 27ft.; depth, 16}ft. The steamer has engines by Messrs. 
Hawthorn, of 70 uominal horse-power, and is fitted with water 
ballast, aud, in every respect, adapted for the coal trade. She 
will carry about 750 tons cargo each voyage. On Saturday 
the directors of the North-Eastern Railway visited Middlesboro’ and 
the South Gare Breakwater, in company with the Works Committee 
of the Tees Conservancy Commission, in order to inspect the pro- 
gress made in the locality. The directors expressed their entire 
approval of the works, so far as they had been already accomplished, 
and stated that they would be ready to assist in the furtherance of 
all measures calculated to develope the resources of the district. A 
serious boiler explosion occurred yesterday week at the Phoenix 
flour mill, Messrs. Davidson and Sons, Clore, Newcastle. So fright- 
fully scalded was M‘Farlane, the fireman, that he survived the acci- 
dent only a few hours, having died in the infirmary the same even- 
ing. At the inquest the exploded boiler was pronounced to have 
been in an extremely defective and corroded state, and to this cause 
the occurrence of the explosion was attributed. The engineman, 
Maddison, who also sustained some severe injuries, will, for a time, 
be incapacitated from work. 

With regard to Scottish topics, we may note the launch from the 
yard of Messrs. Wm. Denny and Brothers, of an iron screw-steamer 
named the Punjaub, of 1,014 tons builders’ measurement, for the 
British India Steam Navigation Company. This is the fifth vessel 
of this size built by Messrs. Denny for the same owners, and a sixth 
is on the stocks, There are at present four large steamers lying in 
the Leven, nearly ready for sea, and several others in a forward 
state in the building yards. Messrs. Caird and Co. launched from their 
east shipbuilding-yard, on Saturday, a paddle-wheel steamer which 
was named the Mary. Her length is 220ft.; breadth, 11ft. ; depth, 
1lft. She is to be ‘ited with a pair of oscillating engines of 150- 
horse power, and is expected to attain a high rate of speed. An iron 
screw steamer, of 800 tons, built and engined by Messrs. W. 
Simons and Co., was launched on Saturday from the London Works, 
Renfrew. This fine vessel is named the Madras. The cabin 
accommodation is specially designed and ventilated for a warm 
climate, and the cabin and internal fittings are of the most hand- 
some description. The Madras is the property of the British India 
Steam Navigation Company, will be commanded by Captain Bowes, 
and is the fourth steamer built by this firm for the company. 
Messrs. W. Denny and Brothers beve launched from their upper 
building yard a paddle-steamer of 868 tons, builders’ measurement, 
and which isto be supplied with engines of 200-horse power (nominal), 
by Messrs. R. Napier and Sons, Lancefield Foundry, Glasgow. 
This vessel, which is supposed to be intended for the biockade run- 
ning trade, was named the Ella. 





METAL MARKET. 
Tuere is a good demand for rails; £7 5s. per tonis the ncarest quotation, 
Coprrr.—More inquiry; the numinal quotations are £105 for Manufac- 
tured, and Tile and Cake £98 per ton. 
Tin.—A dull market: Banca, £109; Fine Straits, £106 per ton. 
Tin Puates.—A downward tendency. Coke, 24s, ; Charcoal, 28s. 6d. per 


x. 
Lxap continues in good demand at £22 10s.{per ton for Soft English. 
Spg.ter.—In demand at £23 10s., at which rate some large sales have 

been effected. 
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PRICES CURRENT OF TIMBER. 
1862. 1863. || 1862. 1863. 
Perlood— £4 2 £8 £ 8£ 5. Perlood— £4 2 428 £864 
Teak.....+..-++0+-13 101310 12 013 0 || Yel. pine per reduced C. | 
Quebec, red pine .. 310 415 310 410 | Canada, Ist quality 17 018 0 17 018 ¥ 
yellow pine.. 310 410 310 410)| Qnd do... 11 0123 0; 11 0123 0 
St.John, N.B.,yel... 0 0 © 9 5 0 5 1lv)| Archangel, yellow 13 0 13 10 13 01310 
Quebec, oak, white.. 6 0 7 0 510 6 10 || St Petersbg. yel... 11 0 12 0 1113 0 
birch...... 310 410 310 410)| Finland ........+- 81010 0| 9 010 @ 
Memel.. 0 0 00 O 0 @ ©)| Memel . 10 015 0| 10 015 @ 
elm ......310 5 0 310 5 O|| Gothenburg,yel...10 011 0) 10 O11 © 
Dantzic, oak -310 610 310 6 WwW)! white 9 » 910) 9 © 910 
r 210 215 210 3% 10)| Gefle, yellow...... 10101110 10101110 
Memel, fr . 1.3 6 4 0 3 5 310 | Soderhamn ...... 9101010) 9101010 
IBD cv cccce +3 0 6 5S 3 0 3 5 || Christiania,perC 
Swedish .......... 2 8 235 310 915|| 12% by > by9> 91 093 0, 21 023 0 
Masts,Queb.rd.pine5 0 6 0 5 0 6 U|_ im... Fe-lew i 
yl.pmeS5 0 6 0 5 O 6 0!) Deckplank, Dnts 014416 owls 
ri.pineOQ 0 0 0 0 0 O O| _ per 40ft. din... 
Lathwood, Dantz.fm 510 610 510 6 10) Staves, per standard M. # . 
St. Peters 8 0 810 8 O 8 10|, Quebec,pipe...... 65 0 700! 7U O75 0 
Deals, per U., 12.t. by 3 by Sin. . | , puncheon 18 0 200 18 0 2 6 
uebec, wht.spruce 15 10 18 10 351018 10) Baltic crown 7 0 166 0 
SeJebu, whuspruce 16 01510 16 035 10|| pipe....-... 170 0 180 0 | 150 











Tse Enterprise.—Mr. Reed’s new timber-built armour-plated 
vessel, the Enterprise, was tried last week, and attained amean speed 
of 9°97 knots per hour. With half-boiler power upwards of 8 knots 
were made. The Enterprise is a vessel of less than 1,000 tons, 18 
plated with 4}in. armour, and is driven by engines of 160- horse 
| power. She makes the complete circle, in turning, in about 4min., 
| and is said to turn ina circle of a diameter hardly greater than twice 
' her own length. 
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Tee refining of pig iron, as now carried out in this country, is a 
costly process, owing to the power consumed in providing the blast 
which is thrown into the molten metal to maintain its fluidity within 
the cavity or hearth enclosed by the usual “ water blocks ;” more- 
over, the use of steam, notwithstanding its energetic properties as a 
refining agent, is practically inadmissible on account of its cooling 
effect on the molten iron when enclosed between the water blocks. 
The waste of fuel is also very great. 

The object of the present invention, by George Parry, of Ebbw 
Vale, is to remedy these defects, viz., to ensure the production and 
maintenance of a given temperature with the use of much less blast 
than has heretofore been required for attaining the like result, and 
to effect a considerable saving in the cost of fuel. These advan- 
tages are obtained, firstly, by the use of a novel arrangement of 
reverberatory furnace; and, secondly, by applying to the molten 
metal a jet of steam surrounded by, or commingled with, an induced 
current of air, whereby, as a refining agent, the steam becomes more 
efficient than in the old method of applying it. 

In carrying out the refining of crude pig iron, according to this 
invention, Mr. Parry uses the arrangement of reverberatory furnaces 
shown in the illustration, which arrangement, for the convenience 
of continuous working, is duplicated, so that when one furnace is 
out of repair the other may be continued in active operation. 

Fig. 1 is a partial longitudinal section of the arrangement, in 
which two reverberatory furnaces are connected to one central 
chimney ; Fig. 2 is a partial plan view of the same; and Fig. 3 isa 
vertical transverse section taken in the line 1, 2, of Fig. 1. 

A is the central chimney ; B, B, are the reverberatory furnaces; C, 
one of two fire-places in connection with the reverberatory furnaces, 
but separated therefrom by the fire bridge D, fitted with a water- 
block D!. 
furnace B, and in the flue bridge at F. The chimney is made about 
two feet square and fifty feet high, and it is fitted with a damper, as 
usual. In the chimney wall is placed a coil of pipe G, which is 
secured in a hollow block of iron that is cast aroundit. This coil 
is intended to receive the steam that is to be injected into the metal 
for the purpose of superheating that steam as it passes from the boiler, 
where it is generated to the tuyere or jet pipe H. The object of thus 
surrounding the coil with metal is to protect it from the direct 
action of the fire. The steam jet, it will be seen, is introduced at the 
hottest part of the furnace, viz., immediately behind the fire bridge, 
in order that its tendency to cool the molten metal may, as far as 
possible, be neutralised. I, I, are the tuyeres for supplying the 
furnace B with blasts of air. The reverberatory furnace is built, by 
preference, in front of the blast or smelting furnace, and into it the 
molten metal is run to the weight, say, of thirty hundredweights or 
two tons, The reverberatery furnace is constructed somewhat 
larger than, but similar in form to, an ordinary puddling furnace ; 
with this important difference, however, viz., that both the fire 
bridge and flue bridge are raised much higher than usual, the effect 
of which increased elevation is to intensify the action of the gas 
flame from the fuel by causing it to strike perpendicularly, or nearly 
80, upon the face of the molten iron undergoing the process of refin- 
ing, instead of allowing it to play upon and pass over the surface of 
the metal, which it would do when the ordinary low fire bridge is 
employed, Instead of using six ordinary blast water tuyeres of one 
and a-quarter inch diameter, as in the old refineries, two 
tuyeres are found to be sufficient, of one inch to one and one- 
eighth of an inch diameter. ‘The steam tuyere used for injecting 
steam into the molten metal will be about three-eighths of an inch 


diameter when the pressure is about ten pounds to the inch, but | 


smaller when higher pressures are used, It is preferred to heat 
the steam to about five hundred or six hundred degrees 
Fah., which will be readily effected by passing it through the coil 
of pipe G. The steam jet passes through the centre of an ordi- 
nary water tuyere which is so arranged as to permit of a hollow 
column of atmospheric air passing down as an induced current with 
a jet of superhexted steam, and mixiug with it before it strikes the 
surface of the metal. ‘I'he diameter of this tuyere should be about one 
and one-eighth of an inch, and the point of the steam jet pipe should 
extend about two or three inches short of the inner extremity of the 
tuyere. By the admixture of the superheated steam with the in- 
duced current of air the refining effect of the steam on the iron is 
very much increased, which is shown by the increased heat and 
brilliancy of the tuyere under this arrangement over the ordinary 
way of applying steam. In the flues that connect the rever- 
beratory furnaces with the central chimney are provided damp- 
ers or sliding valves K, K, the closing of which will throw 
their respective furnaces out of action. Previous to running in 
the charge of metal two or three hundredweights of forge cinders 
are introduced aud thoroughly heated, but not quite fused (to save 
the bottom of the furnace from too much wear); the metal is then 
runin aud the blasts of air are turned on, When the molteniron shows 
4 rapid increase of temperature the steam is to be introduced, and the 


A similar water block E is also built in the roof of the | 





| supply continued while the iron"maintains,its fluidity,and, heat unim- 
paired, but otherwise jits supply ;must be checked or stopped alto- 
gether. The refiner, with a little practice, will judge for himself 
| what quantity of steam the iron will take, and also will see that 
different%kinds of iron will bear different proportions of steam. In 
general, the more steam that can be blown into tbe iron, the greater 
| the degree to which the refinement is carried. The steam also 
| exercises a powerful refining action on the forge cinder, used in the 
refinery furnace, fitting it for further use in the smelting furnace. 
The water blocks D', E, and F, are used, as will be readily under- 
stood, to preserve the brickwork in the bridges and roof of the 
refinery from the destructive action of the heat. 

As av illustration of the advantages derivable from the above- 
descrited arrangement over the furnace as now fitted with the 
low bridges, Mr. Parry states that he is enabled, by the employ- 
ment of his invention, to refine iron at the rate of consumption of 
| only two to two and a half hundredweight of coal to the ton of iron, 
whereas, in the ordinary mode of refining, from six to eight hun- 
dredweight of coke (a more expensive fuel) is generally used. The 
kinds of iron best adapted for refinement in this furnace are those 
known as bright grey, mottled, and very fluid white iron. When 
the iron has been sufficiently refined (which will be known to the 
workman by introducing an iron bar into the molten metal through 
the test hole in the furnace door), the furnace is tapped, and the 
refined metal run through the tap hole L into moulds of the 
ordivary construction. 





INSTITUTION OF CIVIL ENGINEERS. 
May 24, 1864. 
J. R. McLean, Esq., President, in the Chair. 


Tue paper read was “On the Machinery employed in Sinking 
Artesian Wells on the Continent,” by Mr. G. R. Burnell, F.G.S. 

It was stated that the extraordinary depth of some borings lately 
made, for the purpose of obtaining an Artesian supply of water, had 
led to great changes in the well-borers’ art, and to the introduction 
of various mechanical processes, and of modifications of machinery, 
into the merits of which it was desirable to inquire. 

The first well of this kind was that at the Abattoir of Grenelle. 
This was sunk, after eight years’ incessant labour, a total depth of 
1,797}ft. (English), and gave rise to many inventions for the pur- 
pose of facilitating the progress of the works, for removing the 
broken tools, for the introduction of the pipes, and for carrying on 
observations at various depths from the surface. Subsequently, 
many similar wells were sunk on the Continent, particularly in the 
Rhine provinces, but they were all of coal diameter. The 
German engineers introduced important modifications in the tools. 
AEnyenhausen made the striking part, used for comminuting the 
rock, to slide, so as to fall always through a certain distance, and 
thus avoid a jar. Kind had already applied his system to large 
excavations for winning coal mines, when he was entrusted by the 
Municipal Council of Paris with the execution of the well at Passy. 
This was to have a diameter of one metre (Sift. 3,,in.), that of 
Grenelle being only 20 centimetres (about 8in.). The diffi- 
culties encountered in carrying the excavation through the clays 
of the upper series were so serious that six years and nine months 
were occupied in reaching the water-bearing stratum, which was 
ultimately attained at a depth of 1,913ft. lin. from the 
surface, when the yield was 3,349,200 gallons per day of twenty- 
| four hours, subsequently increased to 5,582,000 gallons, and then 
| continued at 3,795,000 gallons per day. The total cost of the well 
was £4/),000, 
then wood and iron tubing was introduced to 1,804ft. from the sur- 








face, and, below that, there was a length of copper pipe pierced with 
| prove a substitute for gunpowder, the statement attracted general 
| attention, and attempts were made with little delay in different 


holes. 
The results of this well had been so satisfactory, as regarded the 
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long rod, or in consequence of the torsion. Hollow rods, filled with 
cork, and M. Aunyenhausen’s joint, which permitted the tool to fall 
freely, and through the same height, every time it was released, 
were now employed. M. Kind adopted both these modifications, 
and in the well of Passy he substituted oak rods for iron ones, as 
being lighter, and more easily counterbalanced in water. The 
products of the excavation were still most frequently removed by 
augers and chisels; and all the processes hitherto practised were 
considered to be more or less defective, as in every case the commi- 
nuting tool had to be withdrawn. In the well at Passy, M. Kind 
employed a trepan to comminute the rock; it weighed 1 ton 
16 cwt. and fell through 2ft. This tool was composed of two 
principal pieces—the frame and the arms—both of wrought iron, 
but the teeth of the cutting part were of cast steel. The frame 
had at the bottom a series of holes, slightly conical, into which the 
teeth were inserted, and were tightly wedged up. These teeth 
were placed with their cutting edge on the longitudinal axis of the 
frame that received them; and at the extremety of the latter 
there were formed two heads, forged out of the same piece with 
the body of the tool, which also carried two teeth, placed in the 
same direction as the others, but which were made of double the 
width of the latter, in order to render this part of the tool more 
powerful. It was by increasing the dimensions of these end teeth 
that the diameter of the boring could be augmented, so as to compen- 
sate for the diminution of the clear space by the tubing that it might 
be necessary to introduce in traversing strata disposed to fall in, or to 
allow the waters from below to escape at an intermediate level. Above 
the lower part of the frame of the trepan was a second piece, com- 
posed of two parts bolted together, and made to support the lower 
portion of the frame. This part of the machinery also carried two 
teeth at its extremities, which served to guide the tool in its 
descent, and to work off the asperities that might be left by the 
lower portion of the trepan. Above this again were the guides of 
the machinery, properly speaking, consisting of two pieces of 
wrought iron arranged in the form of a cross, with the ends turned 
up, so as to preserve the machinery perfectly vertical in its move- 
ments, by pressing against the sides of the boring already executed. 
These pieces were independent of the blades of the trepan, and 
might be moved closer to it, or further away from it, as might be 
desired. The stem and the arms were, lastly, terminated by a single 
piece of wrought iron, which was joined to the frame by a kind of 
saddle joint, and was kept in its place by means of keys and wedges. 








The whole of the trepan was finally jointed to the great rods that 
communicated the motion from the surface, by means of a screwed 
coupling, formed below the part of the tool that bore the joint, 
which permitted the free fall of the cutting part, and united the top 
of the arms and frame and the rod. 


ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, April 15, 1864. 
Sir Henry Howtanp, Bart., M.D., D.C.L., F.L.S., Vice-President, 
in the chair. 


ON THE CHEMICAL HISTORY AND APPLICATION OF GUN 
COLTON. 


By Professor Anet, F.R.S., Director of the Chemical Establishment 
of the War Department. 

Tre history of gun cotton affords an interesting illustration of 
the facility with which the full development of a discovery may be 
retarded, if not altogether arrested for a time, by hasty attempts to 
apply it to practical purposes before its nature has been sufficiently 


it was lined with solid masonry for a depth of 150ft.; | studied and determined. 


When Scbhinbein, in the autumn of 1846, announced that he had 
discovered a new explosive compound, which he believed would 


quantity of water, that the authorities had decided to execute at | countries to apply the material to purposes for which gunpowder 
once two additional Artesian wells, aud there were rumours that) yitherto had been alone used. Schinbein and Bittger (who appear 


two others were contemplated. 


to have discovered gun cotton independently, shortly after the former 


There were three different systems of well-boring, mostly depen- | had produced it) lost little time in submitting their discovery to the 
dent on the nature of the tvols: the Chinese, or M. Fauvelle’s;| German Confederation; and a committee was appointed for its 


the French, or rather the usual well-borers’ plan; and M, Kind’s. | 


| In this country gun cotton was experimented with immediately 


In the first, the motion given to the tool in rotation was simply 
derived from the resistance that a rope would exercise to an effort 
of torsion, and, therefore, the limits of application of the system 
were only such as would allow the tool to be safely acted upon. 
Besides, a considerable quantity of water was required to clear out 


investigation, by whom gun cotton was eventually pronounced in- 
applicable as a substitute for gunpowder. 


after the method of its preparation was published by Schiéubein. 


| Researches were instituted into its nature, preparation, &., by 
| Porrett and Teschemacher, John Taylor, Gladstone, and others 


the boring, so that this plan had been almost universally aban-| A few experiments were made on its application as a propelling and 


doved. In the ordinary system of well boring, the weight of the 


tools and of the solid iron roads became so great, when the excavation 
was deep, that there was considerable difficulty in transmitting the 
blow of the tool, in consequence of the vibration produced in the 


| 


|mining agent, and the manufacture of the material upo 
| considerable scale was set on foot by Messrs, Hall, the well- 


n @ 


known gunpowder makers at Faversham; a paient having 
been previously taken out in this country for the production 
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of gun cotton according to Schinbein’s process. This fac- 
tory had, however, not been long in eperation before a very 
disastrous explosion occurred at the works, by which a number of 
men lost their lives, and which was ascribed to the spontaneous 
ignition of the gun cotton, by the jury who endeavoured to inves- 
tigate its cause. From that time the manufacture of gun cotton 
upon any considerable scale wag abandoned in England, and no im-~- 
portant contribut‘ons to our knowledge of this material were made, 
until, in 1854, Hadow published the results of some valuable inves- 
tigations, which served to furnish a far more definite knowledge 
regarding the true constitution and proper method of producing gun 
cotton than had hitherto existed. 

In France gun cotton was also made the subject of experiments 
as early as the winter of 1816; and its manufacture was carried on 
at the Government powder works at Bouchet, near Paris. Some in- 
teresting balistic experiments were instituted, under the direction of 
Piobert, Morin, and other men of eminence, with gun cotton, in 
comparison with different kinds of gunpowder, the results of which 


indicated that, for producing equal effects to those furnished by a | 


given weight of gun cotton, it was necessary to employ a double 


qnantity of sporting powder, three times the quantity of musket | 





powder, and four times the weight of cannon powder. It w 
found that the best results appeared to be obtained by arranging 
gun cotton +o that it should occupy the same space as the charge of 
gunpowder required to produce an equal effect ; and other data were 
arrived at, which show that the investigators were being led to 
work in a direction similar to that afterwards so successfully pursued 
by Baron von Lenk, in Austria, Unfortunately, however, disastrous 
exp/osions occurred at the works at Bouchet—oue as early as March, 
1847, in a drying chamber; and two, following closely upon each 
other, in 1848. Ove of these took place in a magazine, near which 
it was believed that nobody had been for several days; the other 
occurred also in a magazine where gun cotton was being packed ; 
and on this occasion several lives were lost. These disasters appear 
to have put an end, until quite recently, to experiments with gun 
cotton ip France. 

After the material hi d been p oncunced upon unfavourably by the 
Committee of the Ger — n Confederation, one of its members, Baron 
von Lenk, continued © devote himself to its study, and with such 
success, it appears, th t a committee was eventually appointed by 
the Austrian Govern» ent in 1852, to inquire fully into the merits of 
the waterial, A sum f money was paid to Schéubein and bottger, 
in recognition of the «lue of their discovery ; and an experirental 
Inavufactory of gun cotton was established at the Castle of Hirten- 
berg. near Vienua. A particular form of gun was devised by Baron 
von Lenk, for employment with gun cotton, of which a 12-pounder 
battery was established. ‘The performances of these guns were con- 
sidered sufficiently satisfactory to warrant the preparation of four 
more batteries, which were sent to the army of observation in Galicia 
in 1855, but did not go into active service. It appears that, in 
consequence of a want of uniformity in the effects of the gun cotton, 
and of an injurious effect upon the guns, added probably to the 














prejudice entertained against it by the artillery corps, the material | 
fell into disfavour, and its application in cannon was for a time | 


abandoned. 


It was received, however, with much greater favour by the 


engineers, and was applied with great success to mining and sub- 
marine operations. Meanwhile Baron von Leuk’s labours to perfect 
gun cotton as a material for artillery purposes were’ unceasing, and, 
at the close of the Italian war, the subject of its application was 
again thoroughly reopened, at the instigation of Count Degenfeld, 
then Minister of War, who had, at an earlier period, teken an 
active interest in Baron yon Levk’s investigations. After upwards 


of one year’s experiments, a system of rifled field and mountain | 


guns, to be employed with gun cotton, which had been elaborated 
by von Lenk, was introduced into the Austrian service. ‘Thirty 
batteries of these guns were equipped, and it was considered as 
detiuitely settled that gun cotton would, before long, be introduced 
into the service, in the place of gunpowder, for artillery purposes. 

In 1862, however, an explosion occurred in @ magazine at Simmer- 
ing, near Vienna, where both gunpowder and gun cotton were stored ; 
and this disaster appears to have fortified to such an extent the 
arguments which were adduced against the employment of gun 
cotton, by its opponents in the artillery service, that its use in this 
direction was again put a stop to for a time. Ultimately a com- 
mittee of investigation was appointed, which consisted in part of 
eminent scientitic men, and which appears, after careful delibera- 
tion, to have reported highly in favour of the stability and impor- 
tant properties, as an explosive, of the material, a report which was 
supported by the favourable opinion entertained of gun cotton by 
the Austrian engineers, in whose name Baron von Ebner prepared 
a very complete and interesting account of the properties and effects 
of the agent, with particular reference to mining and other 
engineertug Operations, 

Gun cotton appears, therefore, to have been again restored to 
favour in Austiia, but no official accounts have reached England, 
up to the present ime, with regard to its employment in the recent 
War operations in that country. 

In the spring of 1862, full details relating to the manufacture and 
modes of applying gun cotton were communicated by the Austrian 
Government io that of her Majesty, and the War Office chemist 
Was at vce instructed to institute experiments upon the manufac- 
ture of gun cotton, and upon its chemical constitution and stability. 
In the autumn of that year General Sabine directed the attention of 
the British Association to the results obtained with gun cotton in 
Austrian; avd a combined committee of engineers and chemists was 
appotuted to inquire into the subject. At the meeting of the asso- 
clution in 1803, this committee presented a report, which was based 
upon information received partly from General von Lenk, who had 
beep permitted by the Austrian Government to visit this country 
for the purpose of communicating fully with the British Association 
t, and partly upon the results already arrived at in 
instiiuted by the lecturer, under the direction of 
the Secretary of State for War, Subsequently, a committee of 
investigation Was appointed by the latter, under the presidency of 
Cieneral Sabine, composed of scientific men connected with the 
Koyal Society and British Association, and of military and naval 
ollicers of considerable experience; and this committee has been 
entrusted with the full investigation of the properties of gun 
cotton, as improved by Baron von Lenk, with reference to its 
application to military, naval, engineering, and industrial purposes. 

Phe chemical constitution of gun cotton, concerning which the 
Opinions of chemists were divided until L554, has been conclusively 
estiblished by the researches of Hadow. In the format/on of substi- 
tution-products, by the action of nitric acid upon cotton or cellulose, 
three atoms of the latter appear to enter together into the chemical 
chauge, and the number of atoms of hydrogen replaced by peroxide of 
nitrogen in the treble atom of cellulose, Cy, Hye O,, = 3 (Ce Hyp Os), 
y seVen, OF SEX, according to Lie degree of coucen- 
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be hihe, clei 
n of the nitric acid employed, 
The highest of these substitution-products is tri-nitro-cellulose, 
cotton; C Ho s H t 
SION O,5 UNOS 
ubstance first produced by Pelouze in an impure 
condition, ip 1836, by the action of very concentrated nitric acid 
upon paper, or fabrics of cotton or linen ; and afterwards obtained 
in a purer form by Schéubein, who employed a mixture of concen- 
trated nitric and sulphuric acids for the treatment of cottou wool, the 
object of the suric acid being to abstract water of hydration from 
the nitric acid, and also to prevent the action of the nitric acid from 
being interiered with by the water which is produced, as the che- 
mica! transformation of the cotton into gun cotton proceeds. The fore 
mation of trinitrocellulose is represented by the following equation: 


pyroxilin, or 0, = 30, Os; 


Lun 





this being the 
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The lowest substitution-product from cotton, of those named above, 
appears to bave been the same composition as the substance which 
Braconnet first obtained in 1832, by dissolving starch in cold con- 


| exceedingly uniform in composition. 
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centrated nitric acid, and adding water to the solution, when a 
white, highly combustible substance is precipitated, to which the 
name of Xyloidin was given. The substitution-products from 


cotton, intermediate between the lowest and highest, are soluble in | 
mixtures of ether and alcohol, and furnish by their solution the | 
| impor'ant material, collodion, so invaluable in connection with pho- 





tography, surgery, experimental electricity. &c. 

According to Sché« bein’s original prescription, the cotton was to be 
saturated with a mixture of one part of nitric acid (of specific gravity 
15) and three parts of sulphuric acid (sp. gr. 1°85), and allowed to 
stand for one hour. In operating upon a small scale, the treatment 
of cotton with the acid for that period is quite sufficient to eff-ct its 
complete conversion into the most explosive product, pyrowilin or 


trinitrocellulose; but when the quantity of cotton treated at one time 


is considerable, especially if it be not very loose and open, its com- 


plete conversion into pyroxilin is not effected with certainty, unless | 
| it be allowed to remain in the acids for several hours, This accounts, 


in great measure, for the want of uniformity observed in the com- 
position of gun cotton, and its effects as an explosive, in the earlier 
experiments instituted ; and it is, moreover, very possible that the 


want of stability, and, consequently, even some of the accidents, | 


which it was considered could only be ascribed to the spontaneous 
ignition of the material, might have been due to the comparatively 
unstable character of the lower products of substitution, some of 
which existed in the imperfectly- prepared gun cotton. 

The system of manufacture of gun cotton, elaborated by General 


von Lenk, is founded upon that described by Schéubein; the im- | 


provements which the former has adopted all contribute importantly 
to the production of a thoroughly uniform and pure gun cotton, 
There is only one step in his process which is certainly not essential, 
and about the possible utility of which chemical authorities are deci- 
dedly at variance with General von Lenk. 

‘The following is an outline of the process of manufacture of gun 
cotton as practised by Lenk. ‘The cotton, in the form of loose yarn 
of different sizes, made up into hanks, is purified from certain 
foreign vegetable substances by treatment for a brief period with a 
weak solution of potashes, and subsequent washing. It is then sus- 
pended in a well ventilated hot-air chamber until all moisture has 
been expelled, when it is transferred to air-tight boxes or jars, and 
at once removed to the dipping tank or vessel, where its saturation 
with the mixed acids is effeeted. ‘lhe acids, of the specific gravity 
prescribed by Schénbein, are very intimately mixed, in a suitable 
apparatus in the proportion originally indicated by that chemist, 
i.e., three parts, by weight, of sulphuric acid, to one of nitric acid. 
The mixture is always prepared some time before it is required, in 
order that it may become perfectly cool. The cotton is immersed in 
a bath of the mixed acids, one skein at a time, and stirred about for 
afew minutes, until it has become thoroughly saturated with the 
acids ; it is then transferred to a shelf in this dripping trough, where 
it is allowed to drain, and slightly pressed, to remove any large 
excess of acid, and it is afterwards placed in an earthenware jar, pro- 
vided with a tightly fitting lid, which receives six or eight skeius, 
weighing from two to four ounces each. The cotton is tightly 
pressed down in the jar, and, if there be not sufficient acid present 
just to cover the mass, a little more is added, the proportion of acid 


to be left in contact with the cotton being about 104 |b. to 1 Ib. of the | 


latter. The charged jars are set aside for forty-eight hours in a cool 
place, where, moreover, they are kept surrounded by water, to pre- 
vent the occurrence of any elevation of temperature, and consequent 
destructive action of the acids upon the gun cotton. The same pre- 
caution is also taken with the dripping trough, as considerable heat 


| is generated during the first saturation of the cotton with the acids. 


At the ex; iration of forty-eight hours the gun cotton is transferred 
from the jars to a centrifugal machine, by the aid of which the excess 
of acid is removed as perfectly as is possible by mechanical means, the 
gun cotton being afterwards only slightly moist tothe touch. Theskeins 
are then immersed singly into water, and moved about briskly, so 
as to become completely saturated with it as quickly as possible. 
This result is best accomplished by plunging the skeins under a fall 
of water, so that they become at once thoroughly drenched. If they 
are simply thrown into water, and allowed to remain at rest, the heat 
produced by the union of a portion of the free acids with a little 
water would be so great as to establish at once a destructive action 
upon the gun cotton by the acid present, The washing of the sepa- 
rate skeins is continued until no acidity can be detected in them by 
the taste; they are then arranged in frames or crates, and immersed 
in a:apid stream of water, where they remain undisturbed for two 
or three weeks. They are afterwards washed by hand, to free them 
from mechanical impurities derived from the stream, and are im- 
mersed for a short time in a dilute boiling solution of potashes. 
After this treatment they are returned to the stream, where they 
again remain for several days. Upon their removal they are once 
more washed by hand, with soap if necessary; the pure gun cotton 
then only requires drying, by sutlicient exposure to air at a tempera- 
ture of about 27 deg. C., to render it ready for use. A supplemen- 
tary proce-s is, however, adopted by General von Lenk, about the 
possible advantage or use of which his opinion is not shared by 
others, as already stated. This treatment consists in immersing the 
air-dried gun cotton in a moderately strong hot solution 
of soluble glass (silicate of potassa or soda), for a sufficient period 
to allow it to become completely impreguated ; removing the excess 
of liquid by meaus of the centrifugal machine ; thoroughly drying 
the guu cotton thus “silicated,” and finally washivg it once more for 
some time, until all alkali is abstracted, Lenk considers that, by this 
treotment, some silica becomes deposited within the fibre of the gun 
cotton, which, on the one hand, assists in moderating the rapidity 
with which the material burns, and, on the other hand, exercises (in 
some not very evident manner) a preservative effect upon the gun 
cotton, rendering it less prone to undergo even slight changes by 
keeping. The mineral matter contained in pure gun cotton which 
has not been submitted to this particular treatment amounts to about 
one percent. ‘The proportion found in specimens which have been 
“silicated” in Austria and in this country, according to Lenk’s 
directions, varies between 1°5 and 2 per cent. It is difficult to under- 









stand how the addition of one per cent, to the mineral matter, in the | 
| that of the latter. 


form chiefly of silicates of lime and magnesia (the basis being derived 
from the water used in the final washing), which are deposited upon 
and between the fibres in a pulverulent form, can influence, to any 
exieut, either the rate of combustion or the keeping 
qualities of the product obtained by Lenk’s system of manufacture. 
Gun cotton, prepared according to the system just described, is 
The analyses of samples 
prepared both in Austria and at Waltham Abbey have furnished 
results corresponding accurately to those required | 
‘ 13 zo O,. In its ordinary air-dry condition it contains, 
very uniformly, about 2 per cent. of moisture—an amount which it 
absorbs again rapidly from the air, when it has been dried. The 
proportion of water existing in the puritied air-dried cotton, before 
conversion, is generally about 6 percent. When pure gun cotton is 
exposed to a very moist atmosphere, or kept in a damp locality, it 
will absorb as much as from 6 per cent. to 7 per cent.; but, if it be 
then eX pose d to air of average dry ness, it ve ry speedily parts with 
all but the 2 per cent. of moisture which it contains in its normal 
condition t may be preserved in a damp or wet state apparently 
for an indefinite period without injury ; 
exposure to air, it exhibits no signs of change. 


material 












in these respects it possesses important advantages over gun- } 


powder. The normal proportion of hygroscopic moisture in that 
substance varies between three-quarters and one per cent. ; but if 
exposed in any way to the influence of a moist atmosphere it con- 
tinues to absorb water until, however firm the grains may have 
originally been, it becomes quite pasty. It need scarcely be stated 
that, when once gunpowder has become damp, it can no longer be 
restored to a serviceable condition, except by being again submitted 
to the processes of manufacture, startung almost from the com- 
mencement 

Perbaps the most vital considerations, bearing upon the possibility 
of applying gun cotton to important practical purposes, are those 
which relate to the risk likely to be incurred in its manufacture, and 








| no possibility of accident until the fival drying process is reached ; 


| cotton, when stored in considerable quantities, or during exposure 





| confined space, as in a shell or the barrel of gun, the almost 
| instantaneous rapidity of its explosion, when in this form, produces 
| ef 


; small, 
| rapidity of explosion of gun cotton; but the only one attended by 


| any success is that which, in General vou Lenk’s hand, has led to 
| the development of a system of mechanical arrangement of gun 
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| application to military and industrial purposes as a substitute for 
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preservation in large quantities. The manufacture of gun cotton ig 
unquestionably much safer than that of gunpowder; in fact, there ig 


as, in all the other stages, the material is always wet, and therefore 
harmless. With the adoption of a proper system of warming and 
ventilation in the drying chamber the last operation is certainly not 
a more dangerous one than that of drying gunpowder. The question 
of the safe preservation of gun cotton cannot as yet be so easily and 
satisfactorily disposed of. Specimens of gun cotton exist which were 
prepared according to Schiénbein’s directions in 1846, and which 
have undergone no change whatever; on the other hand, it is wel] 
known that gun cotton, which was believed to have been perfectly 
purified, has become extremely acid, and has even undergone so 
complete a decomposition, as to have become converted into oxalic 
acid and other organic products, when preserved in close vessels, and 
especially when exposed continually, or occasionally, tolight. This 
susceptibility to chemical change has been particularly observed in 
samples of gun cotton known to consist chiefly, or to contain some 
proportion, of the less explosive or lower substitution-products 
(i.¢., gun cotton specially prepared for the manufacture of collodion), 
Hence, it is very possible that such instances as are considered to 
have been well authenticated of the spontaneous ignition of gun 


to a very moderate heat, may have arisen not simply from an imper- 
fect purification of the material, but also from the more or less 
imperfect conversion of cotton into the most explosive and appa- 
rently most stable product. 

There is no doubt that the improvements effected in the system of 
manufacture of gun cotton have been instrumental in rendering it 
far more stable in character than it was in the early days of its pro- 
duction upon a considerable scale. At the same time, although 
Geueral von Lenk and its warmest partisans consider that its un- 
changeability can no longer be disputed, a greater amount of experi- 
ence, combined with more searching investigations than have hitherto 
been instituted, upon tbe possibility of its undergoing change when 
under the influence of moderate heat, alone or combined with that of 
moisture, and when preserved under a variety of other conditions, 
are unquestionably indispensable before its claims to perfect perman- 
ence can be considered as properly established. It has already been 
ascertained by very recent experiments of the lecturer that 
gun cotton prepared and purified with the most scrupulous care, 
speedily undergoes some amount of decomposition when exposed to 
temperatures ranging from 32 deg. to 66 deg. C.; it remains to be 
seen whether such decomposition, if once established by exposure 
of gun cotton, to some temperature within the above limits, will 
cease permanently when the material is removed from the influence 
of heat, or whether precautions or efficient supplementary processes 
em be adopted in the manufacture, to counteract the tendency to 
change exhibited by gun cotton under the above circumstances, 
These are only some of the points which need patient investigation 
before it is positively known whether the requisite confidence can 
be placed in the material, as an agent susceptible of substitution for 
gunpowder. 

It has been ingeniously argued that a slight indication of spon- 
taneous change in gun-cotton need give rise to no alarm, because 
gunpowder is also liable to slight spontaneous change, reference 
being made to the fact that a very minute proportion of the sulphur 
in that material has been noticed to undergo oxidation, It need 
hardly be stated that such a minute change cannot have the slightest 
effect upon the stability of the mechanical mixture, gunpowder— 
in which variations, as regards purity and proportions of ingredients, 
occur to an extent which render this charge of absolute insigni- 
ficance ; whereas in the case of gun cotton, as now manufactured, 
the development of acid, however minute the proportion, may very 
possibly give rise to an important disturbance of chemical equili- 
brium, in a compound, the stability of which is based upon the 
perfect uniformity of its composition; and it may also be at once 
productive of further change, by the tendeucy which the acid itself 
has to exert chemical action upon certain elements of the gun 
cotton. 

The general properties of gun cotton as an explosive agent have 
long been popularly known to be as follow: when, inflamed, or 
raised to a temperature ranging between 137 deg. and 150 deg. C. it 
burns with a bright flash and large body of flame unaccompained by 
smoke, and leaves no appreciable residue. It is far more readily 
inflamed by percussion than gunpowder ; the compression of any 
particular portion of a mass of loose gun-cotton betweea rigid sur- 
faces will prevent that part from burning when heat is applied. 
The products of combustion of gun cotton, in air, redden litmus 
paper powerfully; they contain a considerable proportion of nitric 
exide, and act rapidly and corrosively upon iron and gun-metal, 
The explosion of gun cotton, when in the loose, carded condition, 
the form in which it was always prepared in the early days of its 
discovery, resembles that of the fulminates in its violence and ia- 
stantaneous character; in the open air it may be inflamed when in 
actual contact with gunpowder, without igniting the latter; in a 





cts which are highly destructive as compared with those of 
gunpowder, while the projectile force exerted by it is comparatively 


Many attempts have been made, from time to time, todiminish the 


cotton, as ingenious and simple as it is effective. By manufactur- 
ing the cotton into yarn, of different thicknesses and degrees of 
compactness or fineness of twist, before its conversion into gun cot- 
ton, this material is at once obtained in forms which not ouly burn 
with great regularity and much less rapidity, when used in the 
original condition, than the loose gun cotton wool, but which also, 
when employed in the form of reels, wound more or less compactly, 
or when converted into plaits or hollow ropes, may be made to burn 
gradually, in a manuer similar to gunpowder, or to flash into flame 
instantaneously, exerting an explosive action very far exceeding 
The modifivations in the nature aud degree of 
explosive force exerted by gun cotton, which are essential for its 


powder, are, therefore, arrived at by means of very simple varia- 
tions of the mechanical condition of the material. ‘Thus, to obtain 
the gradual action essential for the employment of gun cotton im 


firmly round a hollow cylinder of wood, of diwensions regulated by 
the size of the guy chamber, and the weight of the charge 
the best result being obtained by so arranging the 
that the cartridge entirely fills the space allotted to 
charge in the gun. Similarly, small-arm cartridges 
are made of cylindrical plaits of fixe yarn or thread, which 
are fitted compactly in layers one over the other, upon a small 
cylinder or spindle of wood. In both of these arrangements the 
combustion of the charge can proceed only from the external 
surfaces towards the interior of the cartridge. On the other hand 
the charges for shells, in which the most rapid explosion is most 
effective, and the priming for quick-matches, which are intended 
for firing several charges simultaneously and almost immediately 
upon the application of flame, consist of cylindrical, hollow, and 
moderately compact plaits (similar to lamp-wicks), made of gun 
cotton thread, or very fiue yarn. ‘I‘hese plaits are produced in pieces 
of any length, and when employed as quick-matcbes are compactly 
enclosed in cases of waterproof canvas or other similar materials. 
The charges to be used in mines,in which the most destructive 
effects are aimed at, consist of pieces of very firmly twisted rope, 
with a hollow core along the centre, the number of strands of 
which it is composed varying with the size of the charge to be used. 
For quarrying and blasting purposes, small lengths of the rope 
are employed singly; for military operations (demolition of works, 
&e.), it is packed into moderately stout cases of sheet metal. In 
these hollow ropes and plaits of gun cotton, the flame produced by 
the burning of that portion to which heat is applied, penetrates at 
once to the interior and into the interstices of the charge, aud hence 
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the entire mass of gun cotton is converted into gas and vapour, 
with almost instantaneous rapidity. A striking illustration of 


the very opposite effects which can be produced by very simple | inde: ; , 
is | the pressure of the atmosphere is slightly increased, a faint yellow 


modifications in the mechanical arrangement of the gun cotton is 
afforded by the following experiment: if two or three strands of 


gun cotton yarn be very loosely twisted together and inserted into | 





a tube of glass, or other material, in which they fit so loosely as to 
be readily drawn backwards and forwards, upon applying heat to a 
projecting portion at one end of the tube, the gun cotton thus ar- 
ranged will explode with great violence, completely pulverising the 
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| indication afforded of the burning of the gun cotton is the appear- 


tube, if it be of glass ; and the combustion will take place with such | } t 
| flame, though less rapidly, of course, than it does under normal | 


almost instantaneous rapidity that small portions of unburnt gun 
cotton will actually be scattered by the explosion. 
or more strands of the same gun cotton yarn are tightly twisted, 
singly in the first instance, then made up into a firm cord, solid 
throughout, and enclosed in a glass tube or some other description 
of case into which the cord fits very tightly, if a protruding end of 
the gun cotton be then inflamed, the cord will burn with mod- 
erate rapidity until the fire reaches the opening of the case, when 
the combustion will pass over from the ordinary kind to a form 
which can only be described as a smouldering; the lighted extremity 
of the gun cotton simply glows within the case, while a steady jet of 
flame (furnished by the combustible gases evolved from the gun 
cotton) continues to burn at the open extremity of the cas 

until the contents of latter are consumed. The gun cot- 
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But when two | 


ton not only burns extremely slowly under these condi- 
tions, but also withthe greatest regularity, so that the rate 
ef combustion of a given length of the enclosed cord may | 


be accurately timed. 


The rapidity of combustion of gun cotton | 


arranged in this given form may be regulated by the number of | 


strands in a cord, and the degree of their 
this new modification of General von Le 
gun cotton that the lecturer has succeeded in ap} 
to the production of slow matches and time-fuz 
it had not previously been found suitable. 

Reference has just been made to inflammable gases evolved by 
gun cotton while it undergoes a very slow combustion, The com- 
position of gun cotton renders it self-evident that, under any cir- 
cumstances, the explosion of this substance must be accompanied 
by the production of a very considerable proportion of carbonic 
oxide. The large body of flame, always observed when gun 
cotton is ignited under ordinary circumstances, is principally due to 
the combustion of carb nic oxide and, probably also, of small 
quantities of carbo-hydrogen compounds, which, together with 
minute suspended particles of the mineral maiter contained in the 
gun cotton, give to the flame its brightness. If a tuft of gun 
cotton be ignited in a capacious and somewhat deep vessel, the 
flame actually resulting from the burning of the tuft may be dis- 
tinctly seen surrounded by a large body of flame, produced by the 
burning gases, which continue apparent for a very appreciable time 
after the disappearance of the flash of flame furnished by the explo- 
sion of the gun cotton. If similar tufts be ignited in atmospheres 
of hydrogen, nitrogen, carbonic acid, coal gas, &c., the combus- 
tion of the gun cotton is only accompanied by a very small and pale 
flame, of instantaneous duration. Similarly, if gun cotton be 
ignited in a vessel which has been previously exhausted to, at any 
rate, one-half the ordinary atmospheric pressure, the proportion of 
air, and therefore oxygen, present when the gun cotton is ignited 
does not suffice to effect the combustion of any large proportion of 
the inflammable gases generated, and hence the explosion of the gun 
cotton is attended only by a small pale flame. If, however, the 
vessel be filled with oxygen aud then exhausted to an equal or even 
a lower degree, it is filled with flame of dazzling brightness directly 
the ignition of the gun cotton is effected. 

The oue modification, just referred to, of the phenomena which 
attend the ignition of gun cotton in a rarefied atmosphere is not the 
only result observed in experiments of this kind. Various curious 
effects may be obtained, their nature being determined by the degree 
of rarefaction of the atmosphere, the mechanical condition of the gun 
cotton, “its position with reference to the source of heat employed, 
and other variable elements in the experiments. A brief account 
of some of the principal of these phenomena may not be without 
interest. 

In the experiments with a tuft of gun cotton in rarefied air, 
spoken of just now, a perceptible interval is observed between 
the first application of heat (by passage of a voltaic current 
through a platinum wire enclosed in the tuft) and the first 
appearance of ignition of the gun cotton ; moreover, the pale 
flame observed when the latter does bura, is of very per- 
ceptibly longer duration than that of the bright flash which 
attends the explosion of gun cotton in air under ordinary 
conditions. If instead of using the gun cotton in the form of a 
tuft, a short piece of the gun cotton yarn be employed in the ex- 
periment, and laid on a support so that it rests upon the wire by 
which it is to be ignited, the pale flame of the burning gun cotton 
will travel along towards the two extremities of the piece of yarn 
with a degree of slowness corresponding to the extent of rarefaction 
of the atmosphere. ‘These results are in perfect accordance with 
the observation (first made by Quartermaster Mitchell, afterwards 
fully examined into by Frankland, and recently amplified by 
Dufour), that the rate of burning of time-fuzes is influenced by the 
altitude at which they are burned, or, in other words, by the degree 
of pressure of the atmosphere, the combustion being proportionately 
slow with every decrement of pressure of the air. When the 
platinum wire is first raised to a red heat, in the centre of the tuft 
of gun cotton enclosed in a highly rarefied atmosphere, the products 
resulting from the decomposition of that portion of the material 
which is in close contact with the wire immediately distribute 
themselves through the rarefied space, conveyirg away, and render- 
ing latent by their great expansion, the heat furnished by the 
platinum wire and that which results from the chemical change. 
The increase of pressure within the confined space, by the generation 
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8 system of arranging | 
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ance of a beautiful green glow, like a phosphorescence, immediately 
surrounding that part which is undergoing decomposition. When 


lambent flame appears, beyond the green glow, at a short distance 
from the point of decomposition ; and, in proportion as_ the atmo- 
sphere is less rarefied, this pale yellow flame increases in volume, 
while the green phosphorescence becomes less and apparent 
until it seems to be completely obliterated, Last when the 
pressure of the atmosphere is comparatively great (= 25 or 26, in 
inches of mercury), the gun cotton burns with the ordinary bright 
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conditions of atmospheric pressure. There is no doubt that this 
bright flame is due to an almost instantaneous secondary combustion 
(in the oxygen supplied by the air in the apparatus) of the in- 
flammable gases evolved by the decomposition, On the other hand 
the production of the small pale flame, observed when gun cotton 
is burned in more highly rarefied air, or in atmospheres of gases 
which cannot supply oxygen for combustion, is most probably 
to the generation of a m 
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xture of gases (by the change which gun 
cotton undergoes under these conditions) which contains not only 
combustible bodies such as carbonic oxide, but also a proportion of 
oxidising gases (protoxide of nitrogen or even oxygen); such a 
mixture, having self-combustible properties, will receive suflicient 
heat from the burning gun cotton to become ignited, except when 
the atmosphere in which the change takes place is so highly rare- 
fied that the heat is immediately dissipated and the gases evolved 
become highly attenuated, as already described, 
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It will be readily conceived that the mechanical state of the gun 
cotton (i. e., the particular form in which it is employed), like other 
i conditions which bave been alluded to, will greatly influence 
ire of pl na observed, when this substance is ignited 
or in various gases, either at ordinary or diminished pressures 
This may be exemplified by the following experimental illustrations 
It has been stated that, when a tuft of carded gun cotton is ignited 
in carbonic acid, carbonic oxide, nitrogen, coal gas, hydrogen, and 
other gases, it burns only with a pale yellow flame; this flume, 
when furnished by equal quantities of gun cotton, is much smaller 
in an atmosphere of hydrogen than it is, for example, in carbonic 
acid; a fact which must be ascribed to the comparatively very rapid 



























diffusion of the generated gases when hydrogen is used. In operating 
with s of gun cotton yarn, instead of employing loose tufts, | 





the material, when ignited by a red hot wire in atmospheres of 
~arbonic acid, nitrogen and carbonic oxide, burns much more slowly 
tl it does in air under the same conditions; and its combustion 
is accompanied only by a very small jet or pointed tongue of pale 
flame, which is thrown out in a line with the burning extremities of 
the piece of yarn. In the same way, if the yarn is enclosed in a 
tube or other vessel, through which those gases are circulating, and 
from which one extremity of the gun cotton protrudes, when the 
latter is lighted it will burn in the ordinary manner only until it 
reaches the opening of the tube, when the form of combustion will 
at once be changed to that just described. 
ing experiments are made in atmospheres of hydrogen or coal gas, 
the gun cotton yarn will burn in the slow manner described, but 
only for a very brief period; indeed, it ceases to burn at all almost 
instantaneously, just as it does when ignited in a very highly 
rarefied atmosphere. This result is not due to the high diffusive 
powers of the gas in which the gun cotton is burned, as it may be 
obtained equally in open and in perfectly closed vessels; it can, 
therefore, only be ascribed to the high cooling powers, by convec- 
tion of the gases employed. Pure nitrogen, as stated just now, 
allows the gun cotton yarn to burn in the slow manner, but if 
mixed with one-fourth its volume of hydrogen, it arrests the com- 
bustion of the material, just like coal gas or pure hydrogen. 

A rapid current of air will also effect the transformation of the 
combustion of gun cotton from the ordinary to the slow form, if 
the yarn be enclosed in a moderately wide glass tube, with one end 
protruding from the tube, so that it may be inflamed in the ordinary 
manner; but unless the current be very rapid, an explosive mixture 
of air, and the inflammable gases generated from the gun cotton may 
be produced in the tube, and become ignited, in which case the gun 
cotton will flash into flame instantaneously, and the tube will be 
shattered by the explosion, If, however, along piece of thin gun cotton 
yarn be passed through a smali narrow glass tube, one or two inches 
long, into which it fits so loosely that it may be drawn through 
very easily, the change in the form of combustion is effected with 
certainty, and without the aid of a current of air. When the gun 
cotton, thus arranged and placed upon a flat surface, is inflamed at 
one extremity, it burns as usual until it reaches the one opening of 
the tube; the slow form of combustion then takes place within the 
tube, and the gun cotton will continue to burn in the slow manner, 
emitting only the small tongue of flame, after the combustion has 
reached the portion of yarn on the other side of the tube, which 
will be entirely burned in this peculiar manner. In fact, to change 
the ordinary into the slow form of combustion of the gun cotton 
yarn in open air, it is only necessary to pass a piece of the material 
through a perforation in a diaphragm of wood, card-board, or paper, 
and to allow it to rest upon a flat surface on both sides of the 
diaphragm. The gun cotton will burn as usual upon one side of 
the screen, until its combustion reaches the perforation, when the 
large bright flame will vanish and the gun cotton upon the other 
side of the screen will burn in the slow manner to the end. 

The two last experiments show that if the combustible mixture of 
gases, evolved by the action of heat upon gun cotton when it is 
inflamed in open air, are prevented, even for the briefest space of 
time, from completely euveloping the burning extremity of the yarn 
or twist; or, in other words, if they are forced for an instant 
to escape only in a direct line with the burning surface of gun 
cotton from which they are emitted, those particles of the 
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| latter which are in immediate proximity to the burning portion 


of the gases and vapours, on the one hand, and, on the other hand, | 


the effect of the heated gases, which escape, upon the particles of 
gun cotton through which they permeate, result in the course 
of time in the ignition of the mass; but even then the gun cotton 
burns only slowly, because, in consequence of the rapidity with 
whith the resulting gases and vapours escape and expand, much of 
the heat essential for the maintenance of the combustion is at once 
conveyed away. The latter result is strikingly exemplified by an 
experiment in which gun cotton yarn is substituted for the tuft of 
carded gun cotton; indeed, if the atmosphere be very highly 
rarefied (to 0°6 in inches of mercury), and a sufficient length of the 
gun cotton yarn (4in. or Sin.) be employed in the experiment, the 
burning of the material, induced by the heated wire, will proceed so 
slowly that the heat resulting from the chemical change will be con- 
veyed away from the burning surface by the gases generated much 
more rapidly than it is developed, so that the gun cotton will actu- 
ally become extinguished when only a small portion of it has been 
burned. 

A very similar result is obtained if gunpowder, either in the form 
of grains or of one large mass, is exposed to the action of an incan- 
descent platinum wire imbedded in it, the pressure of the atmo- 
sp in the apparatus in which the experiment is made, being 
reduced to between 0:6 and 2 in inches of mercury. The portion of 
gunpowder contiguous to the heated wire will fuse; vapours of sul- 
phur will be evolved in the first instance, and, subsequently, the 
charcoal will be oxidised by the nitre, bubbles of gas escaping from 
the fused mass. The vapours and gases thus generated convey 
away rapidly the heat provided by the wire and developed by the 
chemical action ; and, at the same time, the change which the gun- 
powder undergoes diminishes its explosive character, so that its 
partial ignition or explosion will only be effected after the lapse of 
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several minutes, and, if it be in the form of grains, the explosion of | 
the particles contiguous to the wire will have the effect of scattering | 


the remainder without igniting it. 

._ The great reduction in the rapidity of combustion of gun cotton 
18 hot the only result observed when small quantities of that sub- 
Stance are exposed to heat under diminished atmospheric pressure. 
In the most highly rarefied atmospheres (from 0°5 to lin.), the only 





cannot be raised to the temperature necessary for their rapid and 
more complete combustion, and hence the gases themselves are in 
turn not supplie@ with sufficient heat for their ignition. Now, as 
the gases which escape unburned convey away a very large portion 


If, however, correspond- | 


duced in the compact gan cotton yarn, in open air, by applying to any 
part of the gun cotton a source of heat not sufficiently great to iu- 
flame the gases generated. A wire, or metal rod, heated to any 
temperature between 135 deg. C. to just below visible redness, or 
the spark of a thin piece of smouldering string, will invariably pro- 
duce the result described, Of course this effect, like most of the 
phenomena described, is to a considerable exient dependent upon the 
mechanical condition of the gun cotton, upon the relation between 
the quantity as well as the degree of heat applied and the amount of 
surface of the gun cotton, and upon other conditions. While a small 
spark, or a thin platinum wire heated to full redness, only induces 
slow combustion in the compact gun cotton yarn, a thick rod of iron, 
heated only to dull redness, will invariably inflame it in the ordi- 
nary manner. A piece of open yarn cannot be ignited so as to burn 
in the slow manner ; on the other hand, the more compactly the gun 
cotton is twisted, the more superticial is the slow form of combustion 
induced in it; indeed, the gun cotton may be rendered so compact 
that it will simply smoulder in open air if ignited as described, 
leaving a consideral and the heat resulting 
from this most imperfect co bustion will sometimes be abstracted by 
the escaping gases more rapidly than it is developed, so that the gun 
cotton will then actually cease to burn, even in open air, after a 
short time, ; 

The remarkable facility with which the effect of heat upon gun 
cotton may be moditied, so as even to produce results totally oppo- 
site in their characters, as exemplified by some of the experiments 
which have been described, sit casily conceivable that this 
material may be made to produce the most varied mechanical effects, 
when applied to practical purposes; that it may, indeed, be s 
applied as, on the one hand, to devel force very gradual in ils 
action, w! 1 may be directed and trolled at least as 
that obtained by the explesion of wwder, While, on the other 
hand, it may be made to exert a vi of action and a destructive 
effect far surpassing those of wh powder is susceptible. ‘Lhe 
results arrived at in Austria, which show that gun cotton may be 
made to produce effects from three to t times greater than those 
of gunpowd 
and phy 

The prod icts obtained by th 
decomposition under various co: 
imperfectly studied, but there is 
nature almost as greatly as the phenomen «hich attend the exposure 
of the material to heat under d fferent circumstances. It is well 
known that, when gun cotton is nflamed in the open air, there is 
produced (in addition to water, ca: bonie oxide, carbouic acid, and 
nitrogen) a considerable proporti: binoxide of u trogen, so that 
mixture essumes a red brown ting , and becomes very 
acid when it mixes with air, The products ot the different forms 
of imperfect combustion which gun cotion has been described as 
susceptible of undergoing, are undoubtedly much more complex 
in their character than those just referred to. They include at times 
a proportion of some substances, not yet examined, which make their 
appearance as a white vapour or smoke; cyanogen can readily be 
detected in all the products of imperfect combustion ; the proportion 
of binoxideof nitrogen is generally so large that the gaseous product 








rable carbonaceous residue ; 
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| becomes very highly coloured when mixed with air ; peroxide of 
| nitrogen has also been observed in some instances; lastly, there is 


of the heat developed by the metamorphosis of the gun cotton, it is | 





impossible for the latter to continue to burn otherwise than 
in the slow and imperfect manner. If, however, a flame or 
highly-heated body be held in the path of the gases as they escape, 
they will at once be ignited and the yarn will burst into the ordinary 
form of combustion. The correctness of this explanation may 
readily be demonstrated by two or three simple experiments. 
Thus, if a piece of loose or open gun cotton yarn is employed in 
placo of the compact material which furnishes the results just 
described,’ it is very difficult, or even impossible, to cause the 





rapid combustion te pass over into the slow form, because the | 
escaping gases cannot be diverted all into one direction, aud cannot, | 
therefore, be prevented from transmitting the heat necessary for | 


perfect combustion from particle to particle of the material. Again, 
if a piece of the compactly twisted gun cotton yarn, placed upon a 
flat surface, is inflamed in the usual manner, an 
directed in a line with the gun cotton, so as to meet the flame, the 
latter will appear to be blown out, though the cotton still burns; 
in fact, the burning gases are prevented for an instant from com- 
pletely enveloping the extremity of the gun cotton, and hence the 
combustion at once passes from the quick to the slow form. 
versely, if, when the yarn has been made to burn in this slow 


a jet of air is then | 


Con- | 


manner, a very gentle current of air be directed against the burning | 


portion, so as to force back upon the latter the gases which are 
escaping, thus impeding the rapid abstraction of heat, the gun 
cotton will very speedily burst into the ordinary form of combustion, 
because, under these circumstances, the gases are almost immediately 
raised to the temperature necessary for their combustion. In the 


same way, if a piece of the yarn, placed upon a board, be made to 
burn in the slow manner, and one end of the board be gradually 
raised, so that the burning extremity of the gun cotton is the lowest, 
the latter will burst into flame as soon as the board has been raised 
to a position nearly vertical, so that the escaping gases flow back 
upon the burning surface. 

The slow or imperfect form of combustica may be at once in- 


little doubt that the products occasionally include a proportion of 
oxidizing gases. 

The products which have just been alluded to are the rosults 
of the decomposition of gun cotton either at ordinary or dimin- 
ished atmospheric pressures ; when the explosion of the material 
is effected in a confined space, in such a manner that the main 
decomposition takes place under pressure, the metamorphosis 
which the material undergoes is of a more simple and complete 
character. 

It has been found by Karolyi that, w gun cotton is exploded 
by voltaic agency in a shell which is burst by the explosion, and 
which is enclosed within an exhausted chamber, so that the products 
of decomposition are collected without danger, the results ob- 
tained under these conditions are comparatively simple ; the analy- 
sis of the contents of the chamber, after the explosion, showed 
that they consisted of carbonic acid 2°82 per cent., carbonic 





oxide 28°95, nitrogen 12°67, hydrogen 3°16, marsh gas 7:24, 
water 25°34, and carbon 1°82. ‘ihe decomposition of gun 
cotton’ under these conditions (which are similar to those 


of its explesion when employed as a destructive agent) appears, 
therefore, not to be attended by the production of any oxido of 
nitrogen, The lecturer found, in some preliminary experiments 
made under the same conditions as those of Karolyi, that only a 
minute proportion of binoxide of nitrogen was produced. These 
results, when compared with those obtained by the ignition of gun 
cotton in open air and rarefied atmospheres, show that, just as the 
decomposition of this material is of a more complicated and inter- 
mediate character, in proportion as its combustion is rendered 
imperfect by diminution of pressure or other circumstances, 80, 
conversely, the change which it undergoes will be the more simple, 
and its conversion into gaseous products the more complete, the 
greater the pressure, beyond normal limits, under which it is 
exploded ; that is to say, the greater the resistance offered to the 
generated gases upon the first ignition of a charge of gun cotton 
(and consequently the higher the temperature at which the decom- 
position of the confined gun cotton is effected). It is therefore 
readily intelligible that the notions hitherto generally entertained 
with regard to the very noxious character of the products of explo- 
sion of gun cotton and their powerfully corrosive action upon 
metals—based as these notions have been upon the effects observed 
on exploding gun cotton in open air—bhave been proved to bo erro- 
neous by the results of actual application of gun cotton to artillery 
and other purposes. The foregoing considerations contribute, more- 
over, to the ready explanation of the fact, established by the 
experiments in Austria, that the destructive effect of gun cotton is 
greatly increased, within certain limits, by increasing the resistance 
which the products of explosion have to overcome before they can 
escape into the air. 

' The conditions (of temperature, pressure, &c.) which influence 
the nature of the decomposition of gun cotton, exert, unquestion- 
ably, a similar influence upon the nature of the explosion of gun- 
powder, and upon the mechanical effects which the products are 
capable of exerting. Observations made by the lecturer, in experi- 
ments upon the ignition of gunpowder in rarefied atmospheres, 
point to the existence of products of comparatively complicated 
character among those found by the gradual decomposition of that 
material under the conditions described, The earlier investigations 
(Gay-Lussac, Chevreul, &c.), of the products of explosion of gun~ 
powder, represent these as being of a very simple character, and in 
harmony with the theory that gunpowder is converted essentially 
by its explosion into carbonic acid (or a mixture of that gas and 
carbonic oxide), nitrogen, and sulphide of potassium, But, more 
recent experimenters, Bunsen and Schischkuff, who have made a 
very elaborate examination of tie products which they obtained 
by the explosion of gunpowder, represent the change to be one 
of a very complicated character: tix the per centage of solid 
substances found at a much higher figure than that bhither- 
to accepted, and show that the sulphide of potassium, 
which has been considered as the principle of these products, 
was Ouly produced in very small proportion in their experiments, 
The conditions under which these chemists exploded the gun- 
powder did not, however, correspond at all in their character to 
those under which gunpowder is exploded in actual practice, and 
would, therefore, be very likely to furnish results greatly at variauce 
with those produced when a charge of powder is fired in a gun, a 
shell, ora mine. That sulphide of pota-sium is abundantly pro- 
duced, upon the discharge of a fire-arm, appears beyond doubt; it 
may be readily detected in the solid matter which remaius in the 
barrel near the breech; it may be found deposited in considerable 
quautity near the muzzle of the arm, and there appears strong reason 
for believing that the flash of flame, observed at the mouth of a fire- 
arm upon its discharge, is due, in part, to the ignition, as it comes 
into contact with the air, of sulphide of potassium, which has been 
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vaporised by the heat of the explosion, and is thus mixed with the 
escaping gases, 

In comparing the effects of gun cotton, as an explosive agent, 
with those of gunpowder, and in basing theories, with regard to the 
difference in the mechanical effects exerted by the two, upon the 
analytical results of the products of their explosion which have 
been obtained up to the present time, it is necessary to proceed with 
great caution; for exceptional results cannot form any sound basis 
for correct theories or tenable arguments. It can only lead to in- 
correct conclusions, which may considerably retard the thorough 
investigation of a most important subject, if the facts be ignored 
or lost sight of, that, firstly, the conditions which practically 
influence the nature of the products of the explosion of gun 
cotton have a similar influence upon the change which gun- 
powder may be made to undergo; and that, secondly, the 
effect of heat upon the water produced by decomposition of gun 
cotton, which forms so important an element in the action of this 
explosive, has most probably its parallel, to no unimportant extent, 
in the vaporising effect of heat upon the solids (especially upon sui- 
phide of potassium) produced in the explosion of gunpowder. 
These are matters which demand their full share of consideration 
‘and investigation, before it can be admitted that a sufficient explana- 
tion of the remarkable differences between the effects of gunpowder 
and gun cotton exists in the assumption that certain products of 
decomposition of the former must le regarded entirely as waste 
matter in the material, simply because they are solid at ordinary 
temperatures. The fact that gun cotton is entirely converted 
into gases and vapour at the moment of explosion, con- 
stitutes unquestionably ono of the great advantages which 
that substauce possesscs over gunpowder; but it is premature, at 
present, to assume, in comparing tue auction of the two substances, 
that only 82 (or even 60) per cent. of gunpowder exist us gas or 
vapour, at the moment of its explosion. 

It is to be expected that the investigations which are now being 
actively pursued upon the true chemical effects produced in the 
explosion both of gun cotton and gunpowder, under conditions 
similar to those which attend their employment in practice, will aid 
materially in furnishing the correct data so essential for a thorough 
and impartial comparison of the nature and merits of these two 
explosive agents. 





WILSON’S MANUFACTURE OF IRON. 

Fic. 1 represents a longitudinal section of a furnace arranged 
according to the invention of E. B. Wilson, of 10, Strand, for re- 
ducing or melting orez, metals, or other substances in contact with 
the fuel. 

A is the fuel chamber open tothe atmosphere at the top where it 
is supplied with fucl and the material to be operated on. The bot- 
tom is made to slope down in all directions to an aperture B, so that 
the matter, when reduced by fusion to a liquid state, flows down 
into a basin-shaped chamber C ; D is an opening for cleaning out, 
fitted with a door; E is a passage or channel, of which there may be 
several sloped, so that fuel or other matter may not readily lodge 
therein, communicating with the chamber C, into which open nu- 
merous ducts G', from a chamber G, communicating by a channel 
G? with the atmosphere ; II is a tapping hole, and L is a flue lead- 
ing from the chamber C to a chimney. This flue L, as well 











as the flue G?, is fitted with a suitable valve or damper. The 
chamber A being charged with fuel, aud the material to be operated 
on and kindled is supplied with air descending through the open 
top, the products of combustion pass by the channel or channels E 
into the chamber C, where they mingle with an additional quan- 
tity of air admitted by the ducts G' to complete their combustion, 
and thence they pass through the basin C, and by the flue L to a 
chimney. The melted matter flows by the channel B into the 
chamber C, where it can be retained for such time as may be de- 
sirable, subject to the heat of the flames and gaseous products of com- 
bustion passing over it, and can finally be removed by the tapping 
hole H. ‘The arrows indicate the directions of the currents of air 
and gas. It is sometimes found desirable to inject steam or water 
along with the air at the top of the chamber A, and by regulating 
the supply of air by the ducts G', the gaseous products of combustion 
are rendered more or less capable of oxidating or deoxidating the 
matter in the basin C. J is aslag pit, inside the furnace, tapped at 
the hole I; the pit is situated on one side of the basin C. 

Fig. 2 represents a longitudinal section of a furnace, constructed 
according to the invention, for reducing or melting ores, metals, 
or other substances not in contact with the fuel. A is a chamber 
open at the top, where it receives its charge of fuel and air for its 
combustion; D is an opening or ash-pit for cleaning, fitted or not 
with a door, the bottom of the chamber A being sloped down, as at 
small a, towards the opening D, for facilitating the cleaning ; E, G, 
G', and G? are channels, chambers, and ducts, of the same character 
and for the same purposes as those marked by s.milar letters, 
described with reference to Fig. 1; C is a_basin-shaped 
chamber, with tapping hole H; L is the passage to the chimney, 
and M is a sloping bed on which the matter to be operated on 
is laid, so that when fused by the heat of the flames and gaseous 
products of combustion passing over it the melted portions run 
down into the basin C. If preferred the basin C may be made at 
the opposite end of the furnace, in which case the sloping bed M 
would incline downwards in an opposite direction to that shown in 
Fig. 2. For supplying the matter to be operated upon it is found 
convenient to provide several circular openings K, K, kK, through 
the side of the channel L, each fitted with tight covers, which may 
be readily removed and replaced. When it is desired to charge at 
one of these openings the materials are placed in a semi-cylindrical 
trough, and after inserting it through the opening it is turned half 
round, so that the materials drop from it on to thebed M. Then with- 
draw the trough and close the opening; J is a slag pit, and I the 
tapping hole thereto. 

It is further proposed, in some cases, to close the top of the fuel or 
reducing chambers A, and to introduce, through the cover, a blast 
pipe, which shall direct a blast of air, steam, or gases, down upon 
and through the fuel. In such case the cover is provided with the 
well-known charging hopper or hoppers, to admit the materials 
without permitting egress of air, and the air channels or ducts G? 
are also in communication with the blast pipe. In special cases, 
such, for example, as refining and puddling iron, it is proposed 
to substitute for the air ducts G}, one or more blast pi N, 
directed downwards into the basin ©, underneath the surface of 
the metal, and placed in an angular or tangential direction, as 
shown in the sectional plan at Fig. 3, by which means the metal 


WOOD, WHITEHEAD, AND TETLOW’S GOVERNORS. 
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Tuts invention, by Wood, Whitehead, and Tetlow, of Oldham, 
is applicable to steam engines furnished with governors of the 
ordinary construction, and it consists in combining therewith a 
hydraulic cylinder and ram, by means whereof the speed of the 
engine is more effectually governed than heretofore. The governor 


is connected by a rod to a lever, to which is also connected the | 


throttle or other valve for admitting steam to the engine, and the 
ram or plunger of the hydraulic cylinder above referred to. 
or other fluids under pressure is supplied to this cylinder by a pipe 
in communication with the steam boiler or otherwise, and the pipe 


has a tap or valve, which is also in communication with the. 


governor, or with the lever above referred to. When the apparatus 
is at work, if the engine is going too slow, the governor's balls in 
collapsing admit water to the cylinder, thus moving the ram, and 
with it the fulcrum of the lever to open the throttle or other valves. 
The contrary action takes place when the steam engine is running 
too fast. 

Fig. 1 isan elevation of the improved machinery or apparatus, 
and of the governor and throttle valve of the steam engine to which 
the improvements are applied. 

a, a, are the balls of an ordinary governor; ) the sliding bush ; 
and c the rod, which is raised when the balls expand, and lowered 
when they collapse, as usual ; d is the throttle valve, which may be 
an equilibrium valve, or of any suitable construction, for admitting 
steam to the engine; eis a hydraulic cylinder to which water or 
other fluids under pressure is supplied from the steam boiler or 
otherwise by the feed pipe /, which is in communication with one 
side of the three-way cock g, see Figs. 2 and 3, and the water, after 
passing through the plug n, see Fig. 4, of the cock g, is conveyed by 
the pipe q to the cylinder e. In the pipe qg, is a stop-cock A, by 
which the quantity of fluid admitted to the cylinder e is regulated, 
and the speed of the rami is governed, and the waste water or other 
fluid is carried off from the cylinder e by the pipe 7, also connected 
to the cock g. Within the cylinder e works the ram i, the spindle 
of which forms a movable fulcrum for the lever j, to the outer end of 
which is jointedthe rod k, connected above to one arm of the double 
lever /, the other arm being jointed to the rod csof the governor. 
The lower end of the rod & is jointed to an adjustable stud in the 
slotted lever m, which is fixed to the plug n of the cock g. The lever 7 
is connected to the lever o of the throttle valve d by the rod p, all 
these points of connection are adjustable so as to be able to vary the 
length of leverage. 

The illustration represents the various parts of the apparatus in the 
positions they occupy when,the steam engine to which it is applied 
is working at its regular speed, the feed water or other fluid from the 
pipe f to the cylinder e keeps the ram 7 and the fulcrum of the 
lever j stationary. When the speed of the engine begins to increase, 
the governor balls }, in expanding, raise the rod ¢ and lower the 
rod 4, and move the slotted lever m into the position indicated by 
the dotted line m'; the plug n of the cock g then partly opens the 
communication with the waste water pipe r, and allows a portion 
of the water under the ram 7 to run off; the ram then descends, 
being assisted in its descent by the weight t, and the rod p, 
acting on the lever 0, partially closes the throttle valve to reduce 
the quantity of steam admitted to the engine. When the speed of 
the engine is reduced below its regular working speed, the governor 
balls, in collapsing, cause the lever m to assume the position indi- 
cated by the dotted line m*; the waste water pipe r is then closed, 


and the communication between the supply pipe f and the cylinder e | 


is opered to admit the water or other fluid under the ram i, which 
in rising elevates the fulcrum of the lever j, and in so doing opens 
the throttle valve to admit more steam to the engine. 


Wootwicu.—The Arsenal is now alive with work. In the labora- 
tory the workmen are preparing button shot for the 70-pounders 
and 100 lb, projectiles, which are to be substituted for those of 110 Ib. 
weight nd@pin the service. In the gun factories the men are busily 
employed in converting the breech-loading coil 70-pounders into 
muzzle-loaders, and in shortening the 12-pounders and altering the 
110-pounders. They are also preparing solid breech pieces for the 
110-pounders, which are intended to take the place of the present 
vent-pieces, The gun will be fired through a vent aperture on top 





is stirred, and put in rotatory motion. 





in the usual manner.—Army and Navy Gazette. 
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Tue Loxpox Coan Trave. — The quantity of coal, coke, &c., 
| entered at the port of London for the month of May last per railway, 
| canal, and seaborne, was 440,725 tons 4cwt., of which 185,642 tons 
| 19 cwt. were by rail, 778 tons 5 cwt. by canal, and 254,304 tons by 
| sea. The railway tonnage exceedsthat of May, 1863, by not fewerthan 
59,056 tons 4 cwt., and it was entered in the following proportions: 
| —London and North-Western, 82,237 tons 14 cwt.; Great Northern, 
46,018 tons; Great Eastern, 28,080 tons; Great Western, 13,873 
| tons; Midland, 9,995 tons 5 ewt. to St. Pancras depot, and 1,969 
tons 15 cwt. to King’s Cross; South Western, 2,752 tons 18 cwt.; 
London, Chatham, and Dover, 597 tons 7 cwt,; and Tilbury 
and Southend, 95 tons. The canal supply for the same period was 
778 tons 5 cwt., against 651 tons 15 cwt. in May, 1863, The sea- 
borne supply is about 24,000 tons in excess of the correspond- 
ing month of last year. From Newcastle there were 90,616 
tons, carried in 204 ships; from Sunderland, 72,078 tons, 
in 171 ships; from Hartlepool and West Hartlepool, 44,585 
tons in 154 ships; from Seaham, 18,434 tons in 76 ships; 
from Middlesborough, 708 tons, in 23 ships; from Blyth, 539 tons, in 
2 ships; 2,057 tons, of Scotch coal, iu 13 ships; of Welsh coal, 
12,242 tons, in 34 ships; of Yorkshire coal, 1,905 tons, in 16 ships; 
3,524 tons of small coal, and 1,243 tons of cinders. From the Ist 
of January up to the 31st of May last 1,358,542 tons, in 3,683 ships, 
were entered, as against 1,351,260 tons aud 3,981 ships for the first 
five months of 1863, being an increase of 7,282 tons, and a decrease 
in the number of ships of 298. For the first five months of the 
present year the railway returns reached 971,420 tons 12 cwt., 
against 690,481 tons 11 cwt. for the first five months of 1863, being 
an increase of 280,939 tons 1 cwt. ‘I'he canal supply of the present 
year for the same period has declined 187 tons 15 cwt. So far as 
comparison with last year goes, we may state that the traffic has 
exceeded that of the first five months of 1863 by 288,033 tons 6 cwt., 
that for 1863 being 2,045,890 tons 6 cwt., and for 1864, 2,333,923 
tons 12 ewt. 

A New Art.—An ingenious application of photography has been 
recently made in Paris, to which the name of photo-sculpture has 
been applied by M. Willéme, its inventor. By this process busts 
and statues of living persons are prepared in plaster and “biscuit, 
which possess much of that faithfulness and minute accuracy of 
detail which are so striking in photographic portraits. The prin- 
ciple of the new art is easily explained. The persou whose bust or 
statue is to be taken is placed in the centre of a circular apartment 
40ft. in diameter, and twenty-four camera obscure are placed along 
the wall at equal distances from him and from each other. By means 
of a latch, which raises and drops the slides at the same moment, 
twenty-four photographs are taken at the same instant of the sitter, 
He is thus represented from twenty-four points of view. Thereare, 
of course, six front views, six back views, and twelve side views, 80 
that a clever artist would find in these photographs all the materials 
for a piece of sculpture to be fashioned by the eye. But this is pot 
the course taken, mechanical processes being adopted which insure 
much greater accuracy. ‘The negative of one of the portraits 1s 
placed in a magic lantern, and the image printed upon it is projected 
on a large sheet of rough glass. The block of clay in which the 
model is to be cut is then placed on a revolving stand, the circum- 
ference of which is divided into twenty-four parts. A pantograph 
is next employed by which the clay is cut exactly to represent the 
outline on the glass. When one photograph has been copied the 
image of the next is placed in the lantern, and the clay is turned 
| round 1-24th part of acircle. it is then copied, and so on with the 

twenty-four negatives. The result is that the block of clay exhi- 
| bits twenty-four sides or facets, representing exactly the outlines of 
| the twenty-four photographs. Of course there are ridges left which 
must be smoothed down, and this process is intrusted to skilful 
artists. The latter stages of the process are not yet introduced into 
this country, but photographs are now taken by M. Claudet, of 
Regent-street, who sends them to Paris in order that figures may be 
prepared from them. M. Claudet has now on exhibition at his 
gallery in Regent-street a large collection of full-sized medallions, 
small busts, and statuettes, prepared in this way, a single glance at 
| which will show that effects are produced by the new art altogether 
different in kind from those arrived at by the methods of the sculp- 
tors, and that in short the figures prepared by this process possess 
some of the best qualities of photographs. 
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HOWE’S APPARATUS FOR CLEANING RICE AND OTHER GRAIN. 
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Tuis invention, by Amasa Howe, of New York, U.S., relates to a 
novel arrangement of machinery or apparatus for cleaning rice or 
other grain, whereby that operation may be expeditiously and econo- 
mically effected. 

Fig. 1 shows the improved apparatus in partial sectional elevation, 
one half of the case being removed to exhibit the internal construc- 
tion of the working parts. 





are subjected to considerable friction, grain rubbing against grain 
as well as against the sides of the stationary cylinder and the moving 
surfaces of the propelling screws. The effect of this friction will be 
the abrasion or grinding off of the cuticle of the grain or seed, which 
cuticle falls out of the apparatus in the form of dust together with 
the cleaned seed. This seed or grain when screened of the dust is 
ready to be passed through a polishing machine, whereby it is fitted 


The apparatus may be described as consisting of a vertical cylin- | for the market. The amount of friction thus put upon the grain 


drical case A, closed at top by a cover but open at bottom, and 
divided transversely into chambers by yielding discs, which through 
the action of screws on a central groselier shaft yield to the down- 
ward pressure of the grain fed into the machine, and thus allow the 
grain to pass out at the bottom of the cylinder after undergoing suffi- 
cient abrasion (regulated by the upward pressure of springs) to remove 
the cuticle therefrom. This cylinder is cast in the form of two semi- 
cylinders, the one being the counterpart of the other, and it is mounted 
upon a hollow frame or standard B. Fig. 2 is an elevation of one of 
these semi-cylinders showing its inner face; Fig. 3 is a sectional 
lan taken in the line 1, 2, and Fig. 4 sectional plan taken in the 
ine 3, 4, of Fig. 2. The semi-cylinders are cast with flanges at 
their edges to facilitate the coupling of the parts together, bolts and 
nuts being used for the purpose, as shown at Fig. 5, which is an 
outside view of the cylindrical case A complete. This cylindrical 
case is formed with annular recesses a, a, at equal distances apart 
(say twelve inches) throughout its length to receive horizontal discs 
which are somewhat smaller in diameter than the recesses and are 
free to move up and down in the recesses. These discs are each 
carried by a horizontal cross bar D (see the detached views, Figs. 6 
and 7) the ends of which project through vertical slots made in the 
cylinder A, and are formed with vertical arms d, which fit into 
vertical recesses a! in the flanges of the cylinder. These recesses 
form guides for steadying the movements of the cross bars D and 
theirdiscs C. The cross bars rest upon pairs of springs E, E, which 
are coiled around vertical rods F outside the cylinder. These rods 
rest in bearings in the frame B, and are supported at their upper 
ends by lugs attached to the cylinder ; they are provided with slots 
for receiving the projecting ends of the cross bars D. The springs E 
give the discs a tendency to retain their highest position in the 
annular recesses a (as shown at Fig. 1), being for that purpose con- 
fined between keys on the rods F, F, or other fixed points and the 
extremities of the cross bars C. When the discs are depressed by 
the means to be presently explained, the upward pressure of the 
springs will give them a tendency to regain their elevated position. 

In the cylinder A, and concentric therewith, a vertical shaft G is 
mounted (central holes being made in the discs for it to pass freely 
through); to this shaft is keyed above each disc an archimedean 
screw or propeller H of such diameter as will allow of its rotating 
sreely in the cylinder. The shaft G rests in a footstep g, and it 
works ina stuffing box in the cover of the cylinder; it is prevented 
from rising in its bearing by a regulating screw g' (which is carried 
by an arched cross piece g?) pressing on the upper end of the shaft. 
Rotary motion is transmitted to the screw shaft from any suitable 
motive yee engine through a bevel wheel g? keyed on the screw 
shaft. I is an elevated hopper, the shute of which guides down into 
the cylinder the grain to be operated upon in a continuous stream, 
which may be regulated by a slide or otherwise to adapt the amount 
of feed to the capacity of the apparatus. 

When starting the apparatus the discs are all at their highest posi- 
tion, as shown at Fig. 1, and they thus divide the cylinder into a 
series of separate and disconnected chambers. As soon, however, as 
the grain supplied from the hopper I accumulates in the uppermost 
chamber sufliciently for the screw in that chamber to act upon it, 
the screw H will by its continued rotation press down the grain, 
thereby causing the disc forming the floor of the upper chamber to 
yield, and by descending allow the grain to escape over the periphery 
of the disc and fall through the annular recess a into the chamber 
below. By this means the grain will quick:y accumulate below the 
rotating screw in the second chamber, when it will in like manner 
cause the second disc to yield to the downward pressure put upon it. 
The grain will then escape into the chamber below, and in like 
manner be forced into the next lowest, and so on throughout the 
series of chambers until it is discharged at the bottom of the apparatus. 
While thus passing through the apparatus the compact masses of grain 





may be regulated by adjusting the pressure of the springs that carry 
the discs, 





MACHINERY IN THE DUBLIN EXHIBITION. 


Tue Times Correspondent says :—‘t The Machinery Court in the 
Dublin Exhibition excites great interest, and is answering its pur- 
pose admirably as a school in which are taught the various ways in 
which science and art are employed in bringing mechanical power 
to bear for the purpose of diminishing labour and increasing pro- 
duction, It is the only portion of the Exhibition open to exhi- 
bitors from other countries. The Irish have done much more than 
the public are aware in mechanical inventions, but it was thought 
desirable that the best machinery of every kind should be exhibited, 
in order that a taste for the mechanical arts might be more generally 
diffused, and that agriculturists and others might be induced to use 
the best implements and appliances of all sorts to save 
labour in the cultivation of the soil, but chiefly with a 
view to stimulate the movement in favour of Irish manu- 
factures, the establishment of which is the great and urgent deside- 
ratum now. ‘The Court itself is a beautiful object. The old 
Shelbourne-yard, which had been used for the exhibition of pigs and 
sheep, has been covered in witha glass roof, supported by handsome 
pillars. The whole of the large space thus converted into an im- 
mense Court is filled with machinery of all sorts, ranged in excel- 
lent order, and either working or ready to work at a moment’s 
notice. The motive power adopted by the committee charged with 
the management of the machinery department is itself a conspicuous 
feature, presenting to the public for the first time two valuable new 
inventions, Thesteam which works all the machinery is generated 
in Elson’s patent boiler, of 60-horse power, consisting of 42 cast iron 
cylinders, or bottles, 12in. in diameter, and 6ft. long, set in an oven 
and connected in their steam and water spaces. The advantages 
claimed for this invention are the great durability of the material, 
and the very slight risk from explosion, in consequence of the 
smallness of each part liable to fracture. The pair of engines are of 
the ordinary horizontal class, with 12}in. cylinders, 2ft. din, stroke, 
making 84 revolutions per minute. ‘The fly-wheel, 9ft. in diameter, 
is, however, peculiar, being corrugated in its periphery by six 
V-shaped grooves, for the reception of Combe’s patent round driving 
bands, six of which, l}in. in diameter, consummate the motion 
from the engine to the first range of shafts, half the power being 
transferred by three other bands across the centre aisle to the second 
range. Judging from the smoothness and regularity of the motion, 
as wellas the entire freedom from noise, nothing more efficient than 
the arrangements adopted could bedevised. The engines and boiler 
are by Messrs. Woolstenholmes and Rye, of Oldham, and they 
have been lent to the Exhibition free of all charge. 

“There is a great deal deserving of special description in this 
Court, but 1 confine myself at present to the machinery connected 
with the flax manufacture, the extension of which, it is hoped, will 
prove one of the most important results of the Exhibition. The 
entire process, from the breaking of the straw-sheaths of the flax 
plant to the weaving of patterns by the mst complex looms, is 
actually carried on here under the eyes of the visitors. First, for 
the breaking and scutching, Mr. M’Adam, of Belfast, exhibits 
Friedlaender’s patent flax scutching machine, which is constructed 
on the principle of imitating the old Belgian and Irish method of 
beetling flax by the hand, holding it on the back of achair. Thus 
the flax straw is placed firstin a beetling machine, having six stampers 
shod with hard wood, which give 720 blows per minute. One 
boy will beetle from 12 cwt. to 20 cwt. per day. The flax is then 
passed to the scutching machine, the blades of which are each com- 
posed of three parts,—a wooden edge, which strikes and loosens the 
straw fringes, which part and straighten the fibre, and a blade 








which scrapes off loosely adbering matter. The performance of 
this machine is said to bo very — 4 It was favourably mentioned 
in the reports of the Inspectors of Factories, 1863. The price of 
the beetling machine is £30, and of the scutching machine £35, 
so that for £65 an extensive district might be supplied with the 
means of dressing the flax and preparing it for market. A second 
machine exhibited is Sandford and Mallory’s patent American flax 
and hemp breaker. This ingenious American invention is manu- 
factured by the Messrs. Lawson, of Belfast. It is exhibited for the 
first time, and seems to be very efficient. It consists of two pairs 
of fluted rollers, to which a reciprocating, yet progressive, motion 
is applied. The cost of this is £40. The corresponding scutch 
mill has not been yet erected. 

“ Messrs. Rowan and Sons, of Belfast, exhibit a third breaking 
machine. It consist of six pairs of fluted rollers, between which the 
flax is carried continuously Also a patent scutching machine, 
very compact in arrangement, and occupies little space. It is 
worked by two;persons, and will clean 351b. of flax in an hour, It is 
said to save the fibre in the process of cleaning better than other 
machines, and some of the Belfast manufacturers speak highly of it. 
he flax, after being scutched, is passed through a hackling 
machine, by which the fibre is combed and split into fiver threads. 
For this part of the process Homer's patent duplex hackling 
machine is exhibited. 

_“ James{Combe, of Fall’s Foundry, Belfast, exhibits a machine of a 
similar kind; also a machine called the spread board, on which the 
bundles of flax are spread, to form a broad continuous band. Four 
of these bands, after passing through Combe’s machine, are united 
into one ‘sliver,’ also drawing frames Nos. 1 and 2, in which many 
‘slivers’ from the ‘spread board’ aro united, and, having been 
drawn through finer combs, are ‘ doubled,’ the process of doubling 
and drawing out again being the only method of attaining perfect 
regularity in the substance, on the principle that ‘an infinity of 
inequalities is regularity.’ Also a ‘roving frame,’ where 
a uumber of slivers are aguin united, drawn out very 
much finer, and loosely spun into ‘rove,’ which is 
wound on large bobbins. Then there is a spinning frame 
where the rove is further drawn out, and twisted into yarn of any 
given strength. Once more, there is a ‘ twisting frame,’ in which 
two or more strands of yarn are twisted to make sewing tread. 
Last of all, there are the power looms for weaving the thread into 
linen, and the machinery for printing it with any patterns that may 
be desired. The following power-looms are in operation in the 
Exhibition :— Dobson and Barlow's, Bolton; W. Smithand Brothers, 
Heywood; 8. Moss Balbriggan, power-loom for linen checks ; 
Johnstone and Carlisle, ditto, for plain linen. 

“ The Greenmount Spinning Company, Pims, Dublin, have two 
damask power-looms, mainly table napkins, beautifully printed,” 





THE PARAFFIN OR COAL-OIL CASE. 
YOUNG v, FERNIE. 

Awmona the numerous cases of patent litigation, there are few 
which present more remarkable features of interest than the trials 
that have arisen out of the patent granted to Mr. James Young, of 
Manchester, for the manufacture of oil and paraflin, On two pre- 
vious occasions the validity of this patent has been contested, and, 
now that the period for which the patent was granted has nearly ex- 
sired, a third trial has just been concluded, which occupied thirty- 
— days, and extended over more than two months. 

The distillation of coal, for some purpose or other, has long been 
practised, and it is known that in this distillation, as in the distilla- 
tion of wood, or any analagous material, a certain amount of oily 
product is obtained, which differs both in its character and amount, 
according to the kind of coal distilled, and according to the tempera- 
ture at which the distillation is conducted. The more bituminous 
the material, or the more it approximated to bituminous substances 
in its chemical nature, the greater the amount of oil obtainable from 
it by distillation. When the use of coal gas for lighting was intro- 
duced, it soon became known that, in the distillation of coal, the re- 
lative amounts of gas and of oily product were, in a great measure, 
determined by the degree of heat applied to the coal; that the bitu- 
minous portion of coal, which yields, under the influence of heat, 
both the gas and the oil, was capable of being converted into gas or 
into oil, according to the + ~~ applied to it, and it became a 
generally-established rule that, from _ given coal, a greater 
amount of gas could be obtained by distilling at a high heat, while 
a greater amount of oil could be obtained by distilling at a lower 
heat. 

The chemical investigation of the oil obtained at high tempera- 
tures, and of that obtained at low temperatures, showed that these 
products were widely different in their nature; and, among other 
things, it was ascertained that the oil obtainable from coal at a low 
temperature contained a substance resembling wax, to which the 
name paraffin was given, and an oil, or mixture of oils, which was 
called eupion. The applicability of these products to various useful 

urposes was at once recognised, and attempts were made to manu- 
te 0 them on a large scale; but for along time no material was 
found which would yield them in sufficient abundance, and most of 
these attempts were unsuccessful, until the year 1850, when Mr. 
Young obtained a patent for the manufacture of paraffin and para- 
flin oil from coal. The method by which this was effected consisted 
in distilling the coal in a retort which was gradually heated up toa 
low red heat, and then kept at that temperature until volatile pro- 
ducts ceased to come off from the coal, The crude product of this 
operation was an oil containing paraffin, which the patentee termed 
paraffin oil. " 

Shortly afterwards an action was brought by the patentee against 
Messrs. White, of Liverpool, for infringement of this patent, and 
one of the points contested at the trial was, whether paraffin had 
ever been obtained from coal before the date of the patent. Several 
eminent chemists, including Mr. Graham, Dr. Stenhouse, Dr. Hof- 
mann, Dr. Playfair, and Dr. Fyfe, stated in evidence that they did 
not know of paraffin having been obtained from coal before the date 
of Young's patent. The defendants, on the other hand, brought 
evidence to show that it had been obtained from coal by Reichen- 
bach in 1830, and that this fact, as well as the method of obtaining 
it from coal, had been published in this country in various books. 
In this case Lord Campbell, in his charge to the jury, remarked that 
it appeared the chemists who gave evidence for the patentee 
could not have read the books in which the production of paraffin 
from coal had been published, otherwise they would not have stated 
several things they did state; and he added that it seemed to him 
the weight to be given to their testimony was considerably lessened 
by their saying they did not know that by the distillation of coal 
paraffin could be obtained. 

The question, however, was not so much as to whether paraffin 
had been obtained from coal, as whether the oil which accompanies 
paraffin had been obtained; and in both of the earlier trials arising 
out of Young's patent this question was less considered than the 
mere production of the solid paraffin itself. In the late trial before 
Vice-Chancellor Stuart greater attention has been directed to the 
question as to the oil; but in this case, as in both the other trials, the 
decision was for the plaintiffs on all the issues. ; 

The defendants in the present case are Messrs. Fernie, Carter, and 
Robinson, the proprietors of works for the manufacture of oil from 
the Leeswood Cannel coal, at Saltney and Leeswood, near Chester, 
and the plaintiffs are Messrs. Young, Binney, and Meldrum, the pro- 
prietors of the patent, and of the oil works at Bathgate, near Edin- 
burgh, where the Boghead Cannel coal is worked for oil. : 

The question at issue is, in reality a very simple one; it is 
whether the method of treatment adopted by Mr. Young in the 
manufacture of oil and paraffin was new at the time he obtained 
his patent for it, or whether it was known before. ‘There are two 
important limitations of this question which must be carefully 
borne in mind in considering it. In the first place, the method 
of treatment by which oil and paraffin are manufactured is to be 
understood as being that specified for producing the crude oil; for 
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are not to be regarded as claimed by the patentee ; 


and, con. qucutly, thet tho foet of their having been known and 
used previously docs .»., 14 « l-gal point of view, invalidate the 
atent. 


It would be unnecessary in this place to refer further to the 
methods of separating and purifying the several constituent parts 
of the crude oil containing paraffin described by Reichenbach, since 
it has been ruled by the legal authorities that the subject matter of 
the patent does not comprise these methods of converting the crude 
oil into marketable commodities, except that it is worth noticing 
that, in the opening of the Vice-Chancellor’s judgment, a passage 
is quoted from Reichenbach, to the effect that tnere must be several 
ways of getting at paraffin, on account of its remarkable chemical 
stability; and this passage appears to be quoted to show that 
Reichenbach contemplated the possibility of producing paraffin in 
future by some other, and perhaps better, means than that he had 
made known. Nothing could be more erroneous than this; and, in 
fact, the passage quoted relates only to the separation of paraffin 
from the other substances associated with it in the crude oil, or, as 
Reichenbach ealled it, tar of carbonisation, and has no kind of 
application to the production of that crude oil, or of the paraffin 
constituting purt of it. 

The second of the above-mentioned limitations relates to the raw 
which the method of treatment is to be applied. The 





material to 









expression “certain bituminous mineral substances” is to be under- 
stood as denoting bituminous coal, and not as comprising bituminous 
shale, for it is well known, and admitted on all hands, that, prior to 


the date of Young's patent, the method of treatment which, according 





to the decision of the judges, is to be regarded as constituting the | 


“improvements” referred to in his patent had been applied to 
bituminous shale for the purpose of obtaining from it a crude oil, 
which by subsequent treatment was capable of furnishing the same 
products —oil and paraffin—as are obtainable from the crude oil from 
bituminous coal; therefore, it is only as regards the application of 
this method of treatment to bituminous coal that there is any need to 
consider the question as to its novelty. 

In regard to this limited question, it has been laid down by Lord 
Campbe ll that if there were in England, before Mr. Young took out 
his patent, books clearly and satisfactorily explaining what the pro- 
cess was, and instructing a person to follow out the process, and to 
obtain the object he had in view, he would not be entitled to his 
patent; and that it would be very hard if, by his taking out his 
patent, that which was before lawful should become unlawful 
‘his would be the case even if the books disclosing the method of 
obtaining oil and paraflin had been unknown to the patentee. In 
the Scotch trial, also, the Lord President laid it down that, in con- 
sidering whether the method of treatment were new, the term 
novelty must be understood in the sense of substantial novelty—as 
indicating not merely that the very identical thing had never been 
done before, but that nothing was knowa or done before that would 
obviously suggest or point out to any practical man to do the same 
thing that Mr. You — does, 

In the evidence br ught forward by the plaintiffs in this case, the 
point most strenuou y dwelt upon is the fact that Mr. Young was 
the first to succee! carrying out the manufacture of oil and 
paratlin from bitumin minerals in this country; that he, in fact, 
established this manufa ture here, and that, so far as coal is con- 
cerned, he was the first to attempt the production of oil and paraffin 


upon a large scale. From this evidence it was argued by the 
plaintiff's counsel, and the argument was fully adopted by 
the Vice-Chancellor, that the failure which had attended the 


attempts of previous experimenters to obtain the results obtained by 
Mr. Young, was to be regarded as proof that, atthe date of his pa- 
tent, something remained to be ascertained which was necessary for 
the useful application of the chemical discovery of paraffin and 
peraflin oil, and that the success which attended Young’s undertak- 
ing was to be regarded as proof that he had supplied that deficiency. 
Upon this ground the judge held that the case was illustrative of an 
important distinction between the discoveries of the merely scientific 
chemist and those of the practical manufacturer, who invents the 
means of producing in abundance, suitable for economic and com- 
mercial purposes, that which previously existed only as an orna- 
ment of the museum ; and, regarding Mr. Young to be an inventor 
of this class, he decided that his patent was entitled to the protection 
of the law, inasmuch as he had ascertained the particular class of 
materials, among many, and a particular process, among many, 
which has enabled him to create and introduce to the public a useful 
manufacture, which supplies that which had never been supplied 
commercially until the use of the materials, the process, and the 
temperature indicated by him. 

In opposition to this view of the case, the defendants brought 
forward evidence to show that when the Germar chemist, Reichen- 
bach, first obtained paraflin, and the peculiar oils, or mixture of oils, 
obtainable together with paraflin, and ascertained these substances to 
be constant products of the action of heat upon all materials which 
are similur to wood, he also ascertained and showed that the pro- 
duction of those substances is essentially dependent upon the degree 
of heat at which the destructive distillation of the material capable 
of yielding them is conducted; that paraffin, and the oils analagous 
to it, are incapable of resisting the influence ofa red heat, being con- 
verted at such a temperature into other products, partly gases and 
yartly oils, of a totally different character. He showed that it was 
ce this reason that the tar or oily product obtainable by destructive 
distillation from wood, tlesh, or coal consisted of paraffin, and the 
oils analagous to it, only when the distillation of those materials was 
conducted within the limits of a moderate temperatare, and with 
scrupulous avoidance of the red heat, which had theeffectof destroy- 
ing them, and converting them into other products totally different. 
He showed that it was from the same reason that, in the manufacture 
of gas at a bright red heat, the tar obtained was not only less in 
quantity, but also of an entirely different nature from that obtain- 
able from the same materials at a temperature never arising to 
redness. 

Upon these grounds it was maintained by the defendants’ counsel 
that the improvements constituting the subject matter of Young’s 


| tery of economical production, the true solution of which is simply 


| varies according to the nature and amount of the bituminous portion 





patent, the method of treating coal for the purpose of obtaining | 


parattin and paraffin oil—the gradual heating of the cecal until the 
retort containing it acquired a low red heat—was not new, inasmuch 
as to say that paratlin and paraflia oil are destroyed by a red heat, 
was one and the same thing, as to say that to produce crude paraflin 
oil from coal care must be taken to keep the temperatire of the 
retort from rising above that of a low red heat. Hence it was 


argued that Reichenbach’s account of the method of obtaining crude | 


yaratlin oil from coal, and his description of the conditions essential 
} ae tlle 
for its production, as well as for preventing its destruction, consti- 


tated such a disclosure of the method to be adopted in the manufac- | 


ture of this product, as, in the words of the Lord President, would 
“at once suggest and point out to the practical man the doing the 


very thing that Mr, Young does,” in the case of any material | 


capable of yielding the desired product. 
the connection between the capability to yield that product econo- 
nomically, aud the particular character of the materials from which 
it is obtainable, was so well known, that the discovery of a mineral 
80 highly bituminous as the boghead cannel would at once have 
been regarded as supplying that condition necessary for the suc- 
cessful manufacture of paraffin oil, which was wanting at the time 


It was also argued that | 


according to which it is asserted that Reichenbach did not make 
paraffin and oil from coal, but from coal tar; and that he did not 
obtain from coal by distillation crude paraffin oil, but tar. This was 
asserted to be one of the essential differences between the operations 
of Reichenbach and those of Young. But there appeared to be a 
remarkable difficulty or disinclination to define the differenco 
between the crude oil of Young and the tar obtainable to some 
extent from any bituminous coal—according to its capability of 
yielding such a project—by distillation at a heat below redness. 
Dr. Lyon Playfair, indeed, admitted that the product obtained by 
Reichen!ach was partly paraffin oil mixed with much tar, and that 
Young's product consisted chiefly of oil with little tar, a difference, 
therefore, only of degree; but in all cases tar and oil still retained 
their relatively nondescript character, except, perhaps, in the case of 
one wituess, who stoutly maintained that tar was tar, and paraffin 
oil was paraffin oil. The philosophy of “ moder,” which was so much | 
sought for in the Scotch trial at the hands of Dr. Playfair, appears | 
to be still awaiting his elucidation, for this sauna criterion of | 
tar—according to Dr. Playfair—does not make its appearance in the 
late trial. 

Another of these ingenious fictions relates to the small quantity 
of the products obtained by Reichenbach from coal, and involves the 
tacit assumption that lhe did not obtain them in such large propor- 
tions as might have been done by Mr, Young's process. There is 
no question that he operated upon coal incapable of yielding more 
than a very minute relative proportion of oil and paraflin, or of the 
crude oil or tar consisting chiefly of those substances; a coal that 
would not admit even now of being used for their manufacture, and 
this cannot reasonably be insisted upon as showing his method of 
ireating coal to have been different from Young’s, unless, indeed, 
it could be shown that in the latter case a larger amount could be 
obtained from coal than was obtainable according to Reichenbach’s 
directions. 

Closely connected with this point of the plaintiff's case is the mys- 
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the fact that the relative proportion of crude oil obtainable from coal 


of the coal. The yield of crude oil obtainable from oue coal may not 
be more than a tithe of that obtainable from another ; and, in addi- 
tion to this, there is, again, the further fact that the crude oil from 
one description of coal may not be capable of yielding more than 
half as much purified products as an equal quantity of the crude oil 
from another description of coal. This is really the reason of the 
difference between the crude oil of Lord Dundonald and Reichen- 
bach, and that from the Boghead or Leeswood Cannels, attributed 
by Dr. Playfair to the method of preparation ; and it is remarkable 
that this important fact should not have been more clearly and deci- 
sively demonstrated by the defendants, in such a manner as to leave 
no possibility of its being ignored, as it appears to have been, by the 
Vice-Chancellor, from his remarks on the evidence as to the products 
obtainable from various kinds of coal. 

It is only by means of an experimental demonstration of tho ne- 
cessary difference of the crude oil obtainable from different kinds of 
coal, that the plea of prior user, based upon the manufacture of 
grease from coal in Wales, can possibly be placed in such a light as to 
acquire any such significance it may possess as being an anticipa- 
tion of Young’s invention, so far as the coals operated upon were 
capable of yielding a product like that obtainable from Boghead and 
Leeswood Cannels; and, without such elucidation, it is not sur- 
prising that the Court should have regarded the immense mass of 
evidence on this point as unimportant. 

On the question of infringement, the defendants laboured to show 
that they had worked at a temperature lower than a low red heat, 
and, therefore, not in accordance with Young's specification, and that 
such a temperature is best for the production of oils and paraflin; 
but the Vice-Chancellor held that the evidence brought forward for 
this purpose entirely failed to establish as a fact that they had not 
used the same limit and gradation of temperature, or that a limit 
of temperature lower than that specified by Young is the best. It 
was maintained by the plaintiff's counsel, and recognised by the 
judge, that there was, in regard to this point, some confusion 
between the heat applied to the outside of the retort and the heat of 
the material within. 

A variety of other subordinate questions gave rise to the produc- 
tion of a vast amount of evidence, one of the most important points 
being the difference between coal and bituminous shale, and it 
was contended by the defendants that as regards the nature and 
origin of these materials they were so analogous and, for the 
purposes of the manufacture, so similar, that a method of treatment 
applicable to the one would necessarily be applicable to the other; 
and, consequently, that the application to bituminous shale of the 
method specified by Young in respect to coal should be regarded as 
precluding the possibility of a patent being maintained for this latter 
application of that method. In connection with this point, it was 
shown that opinion is still divided as to whether the Boghead min- 
eral should be considered as a coal or a bituminous shale, and that, 
even admitting it to be a coal, it is one of such a character that it 
stands on the extreme verge of the class of coals, and just at the 
boundary line which is drawn between those bituminous minerals 
used as fuel under the name of coal, and those more earthy bitu- 
minous minerals which are not used as fuel, and are termed shale.— 
Mining Journal. 





Tue Foreman Coat Trave,—With respect to the French and Bel- 
gian coal trade, we may observe that complaints are made at Charleroi 
of a falling off in theexports of Belgian coalto France. Thus, the Paris 
market, which usually forwards a precious contingent of orders to 
Belgiaa collieries, has sent scarcely any at present this season. This | 
fac. is all the more unfortunate as it threatens to repeat itself in suc- | 
ceeding years. The outlet previously secured by Belgian coal in 
the direction of France is, in fact, seriously compromised, the rapid 
development which Freneh coal-mining industry has acquired, es- 
pecially in the Pas-de-Calais, occasioning grave difficulties in the 
way of importation of Belgian coal into France. Instead of trying 
hance deliveries to Paris, which terminate by disadvantageous sales 
every year, why, it is asked, do not Belgian coal-owners organise 
relations with transatlantic countries? England forwards coal to 
almost all the countries of the globe, and why, it is added, does not 
Belgiuin imitate her, and dispute with her the monopoly which she 
now enjoys in quarters where, it is contended, that the qualities of 
Belgian coal would assure it a preference? Belgian coal-owners 
should—having regard, of course, to the interests of Belgium only 
—long since have sought for new outlets in continental commerce; 
but nothing but the development of coal mining in France has suf- 
ficed to warn them against difficulties which it was natural enough 
to anticipate. But “better late than never,” and they must now 
attempt, as soon as possible, enterprises to which they must one day 
have recourse. If one industry more than another has come effica- | 
ciously to the aid of the collieries of the Charleroi basin of late years, it 
is the fabrication of briquettes, but, notwithstanding the large extent | 
which this industry has acquired, it appears that the last word has | 
not yet been said about it. We learn, in fact, that M. Bouriez, | 
director of the establishment of Messrs. Camille Dehaynin, Desse, | 
and Co,, has just deposited a patent for a new system for securing | 
the agglomeration of ordinary coal, which, among other advantages 
over the present mode of fabrication, would procure a saving of 90 | 
per cent. in the labour employed. Such is the confidence of the in- { 








| ventor in his process, that he has already ordered of M. Hanrez, of | 


when Reichenbach, Dumas, Gay-Lussac, and Berzelius expressed | 


their hope that it and paraflin might eventually be obtained cheaply 
enough to admit of their excellent qualities, as illuminating mate- 


rials, being rendered practically available, but there was no evidence | 
given to show that the connection between the chemical nature of coal, 


and its capability of being used for the economic production of 
paraffin oil, was known before the date of the patent. 

The reply of the plaintiffs to this argument involves the applica- 
tion of certain fictions, which do more credit to the ingenuity than 
to the science of the chemists who have propounded them, and have 
thus led to great embarrassment in the consideration of the real 
question af issue. Foremost among these is the “tar” fiction, 


Marchienne-au-Pont, machines capable of producing more than 3U0 | 
tous per day; and these apparatus will be in full activity in the | 
course of October. On the occasion of a petition being presented to | 
the French Senate, by some Rouen industrials, soliciting the pur- | 
chase of the concessions of the French Sambre and the junction | 
canal, the order of the day was again adopted, as it was in the case | 
of a somewhat similar petition from the committee of the coal- | 
owners of the Pas-de-Calais. At the same time it was intimated that | 
the manufacturers of Rouen, as we!l as the committee of coal- | 
owners in the Pas-de-Calais, might rely ppon their petition not | 
me | unobserved and unheeded by the Government.—Colliery 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





VAGUE SPECIFICATIONS, 

Sm,—lIn the article on “ Patents and the Patent Office,” in your 
journal of the 3rd instant, you very properly drew attention to the 
exceedingly vague and unsatisfactory manner in which a great pro- 
portion of the specifications to patent inventions are prepared. 

I am of opinion that the absence of all measures for preventing 
the possibility of such defective specifications being filed is the 
defect, of all others in the existing patent laws, that most urgently 
requires to be remedied ; and that if once proper steps were taken to 
insure that all specifications should clearly define the nature and 
extent of the inventions, most of the other evils—and in particular 
those attendant on litigation in patent matters—would cease to 
eXist. 

The causes of vagueness in a specification may be two-fold. It 
may arise either from disingenuousness on the part of the inventor, 
in endeavouring to withhold an exact knowledge of his invention 
from the public, or it may arise from his own or his ageut’s incapa- 
bility properly to define the exact nature and extent of the inven- 


} tion. 


With regard to the first-mentioned cause, I do not believe that it is 
so prevalent as is generally supposed. I believe that inventors are 
possessed of as fair a share of honesty and common sense as other 
people, and that with the very words of the grant requiring them to 
‘* particularly describe and ascertain the nature of their invention, 
and in what manner the same is to be performed,” before their eyes 
in the preamble to their specification, they would not purposely 
render their letters patent so much waste parchment in order to 
withhold some information from the public, even leaving their sense 
of what is right and honourable out of the question. 

I will venture to assert that, in nearly all cases of vague specifi- 
cations, the true cause lies in inability of the inventor or his agent 
“to describe and ascertain the nature of the invention” in a proper 
manner. Itissuch an easy matter just to give a general description ofa 
machine or apparatus, and then either to put no “claim” atall, or to 
claim “the machine,” or “the combination of machinery,” or “ the im- 
provements,” as “ describéd;” and itis generally not quite so easy a 
matter to state in a few words clearly the object, nature, and extent 
of an invention, and to draw a claim that, without limiting the 
inventor to a certain mode of carrying his invention into effect that 
he may have described, shall intelligibly delineate the invention, 
and render it distinguishable from all that has before been done in the 
same subject, and it is therefore no wonder that this mode of deal- 
ing with the matter is frequently shirked, to the great detriment of 
both the public and the inventor. 

It seems to me, therefore, essentially necessary that, firstly, for 
the guidance of the inventor in the preparation of his specification, 
a judicious set of rules should be laid down, according to which 
that document should be required to be prepared; and secondly, that 
an official examination of the specification should take place before it 
is allowed to be filed, in order to insure that it isin accordance with 
the rules laid down. I am convinced that such measures are capable 
of being carried out in an exceedingly beneficial and perfectly unob- 
structive manner, and, but for encroaching too much upon your 
valuable space, I would point out how, in my opinion, that might 
readily be effected. I have done this, however, to some extent, ina 
pamphlet on the patent laws, of which the part relating to the 
organization of the Patent Office Library was noticed by you in your 
journal of the 22nd of April. C. D. Assn, A.LC.E. 

20, Southampton-buildings, 7th June, 1864. 





THE MOLECULAR ARRANGEMENT OF IRON. 

Sm,—Your correspondent, Mr. P. F. Nursey, is in error in sup- 
posing that the design on the cold-drawn steel tubes is caused by 
the stripes perceptible on the pattern arranging themselves in a line 
following the direction of the force employed. The tube is drawn 
horizontally through a die, and the drawing takes place internally 
as well as externally. The diagonal lines produced are evidently, 
in my opinion, the result of some internal disturbance of the mole- 
cules of the metal. The force employed is in a horizontal direction, 
whereas the stripes appear in a diagonal direction, crossing on the 
axial line, Had the drawing beeu rotary, the solution would have 
been obvious. But, in my opinion, as well as in the opinion of 
others with whom I have spoken, it appears to indicate the mole- 
cular arrangement of that particular metal when subjected to great 
pressure, and I have no doubt that, were other metals operated ou, 
different patterns would present themselves. It is a subject well 
worth inquiry and discussion. BE. T. P. 

15, Belgrave-street, Argyle-square, W.C. 


ORDNANCE, 

8m,—In your articles touching the subject of ordnance you have 
all along held that strength is the first and most important requisite 
in a gun. This is precisely my own opinion, and must be the 
opinion of all who give the subject the smallest amount of consi- 
deration. The Government, however, cannot—or, rather, will not 
—take this view, unless by the usual process of circumlocution ; 
otherwise, all the likely plans offered would be tested by experi- 
ment before any large expenditure in cannon was incurred, or, 
indeed, before any extraordinary expense was risked by an extended 
series of experiments with any particular form of gun. Had this 
been the practice of the Government it is not too much to say, thet 
some millions of money would have been saved, to the benefit of 
the nation. Some show of action, of course, has been manifest this 
last year or two; but, with the exception of a slight improvement 
in the Whitworth and Armstrong, if anything has been done, it 
relates to rifling, and, had not cannon been constructed of steel in & 
foreign country, hundreds of thousands more would have been 
wasted before that metal would have been tried, notwithstanding 
that the War Office might still have been repeatedly reminded of its 
strength and fitness as a material for ordnance. y ; 

To do justice to the country no plan ought to be rejected without 
a sufficient reason, or until it is proved to be inferior to others. 
have proposed to the Governmeni two kinds of guns, either of 
which, I believe, would be superior to any they have yet tried, but 
both have been rejected. The first kind of gun is one somewhat 
similar to that patented by Mr. Longridge, in 186), and was to be 
constructed of a steel or other kind of tube, surrounded by coils of 
steel wire, made sufficiently tight by winding it round while hot, 
the inner tube being kept cool by cold water, or other means. This 


| idea ocenrred to me about the same time it occurred to Mr. Long- 


ridge, although I did not suggest it to the Government until January, 
1861, and, even then, I was not aware of the patent. = 

The other kind of gun is of an entirely different description, and, 
as far as my knowledge goes, original. ‘This it is proposed to build 
up of steel, or other kind of metallic plates, bolted firmly together 
on @ central steel tube, each plate having a large hole in the centre, 
so as to fit on the tube, and three or more small holes round the 
larger one, for the bolts; the bolts passing from the breech to the 
muzzle, and the plates increasing in strength and size from the 
muzzle to the breech. : 

If half the advantages offered by this mode of construction were 
realised it would be well worth adopting. In the first place, 
increased strength would be obtained from a given weight of metal, 
for it is a well-known fact that, the smaller or thinner any piece 
metal is reduced to in its manufacture, the greater will be its pro~ 
portional strength. From this alone it would follow that less 
accidents would occur from bursting, and, even if one or two pilates 
were made defective, it would not endanger the whole structure q 
a gun to the same extent as a single flaw in any other deonrigtics 0 
gun. Besides, if, at any time, one should burst, most of the plates 
might be used again in the manufacture of other guns of the same 
bore. There would also be a chance of toting any faulty _ 
or tube before it was made use of, while, in solid guns even, U any 
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could be found, the gun would be worthless; but, as a rule, nothing 
of the kind could be seen until the gun bursts, with the usual risk 
to life and limb. 

Accidents, however, might be prevented by taking out the 
inner tube when it was found to be damaged, and inserting a 
new one in its place. By this plan the plates might be used over 
and over again, and thus save expense; to facilitate this operation 
the tube at the breech end of the gun, where the greatest strain is 
exerted, might be made separate, and even in two or three pieces, 
and also thicker than the tube near the muzzle. 

It must be evident enough that guns of this construction may be 
made of any size, and fit to propel a shot from 100 oz. up to 100 tons, 
In their manufacture division of labour might be carried to the 
highest point, so that, in any case of emergency, a large quantity 
could be turned out in a few months. In testing the strength of 
the different metals and alloys, as regards their power of resisting 
the immense compressing force to which the internal part of a gun 
is subjected, and also as regards their power of resisting the dis- 
ruptive force at the external part—the expense would be a mere 
trifle to what it has been, and will be, with any other kind of gun. 
From the first I have considered that steel would be the strongest 
metal for both the internal and external parts, but it is not unlikely 
that a hard kind of brass may be found equal, if not superior, to 
steel for the interior. A modification of the plate system I have 
likewise proposed, on the principle on which iron girder and tubular 
bridges are constructed. The plates, in this case, resemble a wheel, 
having a very large axle-hole in the centre, with an inner and 
outer rim connected togetber by a thin disc, in place of spokes; and 
might be called, as they really are, annular double-ribbed girders, 
although of a small size. When these are bolted together the inner 
rings would form the bore, but a solid tube might be inserted in 
addition. This gun would offer all the advantages of the others, 
and, like girders, from a given weight of metal its strength might 
be increased by increasing the diameter of the plates. Uhis is the 
only way of obtaining the maximum of strength from a minimum 
of metal. Ina siugle letter, and without drawings, 1 cannot give 
a full description ; but it is hoped the above will give a sufficiently 
clear notion of the structure of the guus proposed, and the advan- 
tages they offer over the present system of ordnance. Why the 
Government object to try these plans I cannot see, but perhaps you, 
or some of your readers, may be able to see defects which I have 
overlooked. 3. Hackine, 

Manchester, 3rd June, 1864, 


BOILER EXPLOSIONS. 


Sir,—The continued frequency of boiler explosions proves that 
our knowledge of the primary phenomena of steam engineering is 
still far from perfect, and the ingenious theories, which bave been 
lately developed on the subject, do not appear, so far, to have led to 
any practical means of diminishing the danger beyond enforcing the 
obvious necessity of frequent and careful examination of boilers, 
with the view of maintaiming them in a state of thorough repair. 
There seems little reason to doubt that, in the majority of cases of 
the bursting of bvilers, the evil has its origin chietly in the weak- 
ness of the structure of the vessel—either original, from defective 
material or bad workmanship, or superinduced by subsequent 
corrosion or irregular strain ; but as there should generally be some 
limit-d point of the defective structure considerably weaker than 
the other parts, it might be expected that the limited bursting of the 
boiler at that one point might, by letting out the steam, relieve the 
general pressure, like the opening of a large safety valve, and thus 
prevent total explosion, It is, however, generally remarked that, 
when such accidental relief of pressure takes place, where the steam 
Space is suppose to contain superheated vapour, it is instanta- 
neously followed by a complete explosion of the boiler, and these 
disastrous results Lave been ingeniously accounted for by the per- 
Cussive or projeciile theory of boiler explosions. I believe it will 
be generally allowed that many explosions have occurred imme- 
diately on the sudden opening of the safety valve, or the starting of 
the engine under circumstances which would not directly involve 
sufficient relief of pressure to allow the projectile power of the par- 
ticles of water to rupture the boiler, but which would rather seem 
to give rise to the paradoxical phenomenon of a slight lowering of 
pressure giving rise to a sudden increase of pressure sufficient to 
tear asunder some weak point of the structure, thus giving a large 
and sudden relief of the general pressure, suflicient to call into action 
the percussive effect of the water under the projectile force of its 
self-contained heat. 

Whatever opinion may bo entertained of the projectile theory 
of boiler explosions I think it will be allowed that, in many cases, 
some intermediate step should be imagined to exist between 
the slight relief of pressure supposed to start the disastrous train 
of phenomena, and the total destructive explosion which has 
immediately ensued. Some years ago I put forward some ideas 
on the probable causes of a peculiar class of boiler explosions 
which, perhaps, have not been much noticed; but as I think my 
hypothesis bears directly on the subject under consideration, I 
leave it to your judgment to decide whether it might not be 
well to re-introduce it briefly to notice in your influential columns. 

Some years ago the dangerous effects of sudden pressure, sup- 
posed to originate from the foaming up of the water in a boiler 
among superheated steam, which might occupy the steam space, 
were pointed out in different scientific and engineering papers, rela- 
tively to boiler explosions. The view of the case generally given 
was, that steam, over water, may receive a great increase of tem- 
perature without showing much corresponding increase of pressure 
—in fact, without indicating the circumstance at all by the pressure 
gauge, when the gradual increase of pressure may be carried off by 
slight leakage, or apparently unimportant action of the safety 
valve. Thus a large amount of unnoticed heat may accumulate in 
the dry steam; and, on any violent disturbance, or “ priming,” this 
superabundant heat may combine suddenly with the foaming water, 
and thus produce steam of excessive pressure. Hence, in any case 
in which the steam may be supposed to be highly superheated, the 
opening of the safety valve, or the starting of the engine, by 
suddenly relieving the pressure on the surface of the water, may 
cause it to foam up and intimately mix with the superheated 
steam, thus generating a pressure too great for the strength of the 
boiler, and operating with the momentum of a blow. 

mass of facts, accumulated from the melancholy statistics of 
boiler explosions, seems to prove that circumstances similar to those 
above described have, in many instances, been a cause of the evil, or, 
at least, to have been in some way connected with it; but it is evi- 
dent that the reasoning above quoted is incorrect as to the marner 





in which the phenomena may be produced, and this may, perhaps,’ 


account for the fact that the enunciation of the supposed danger 
by the Association for the Prevention of Boiler Explosions, in 
their reports, has been but little noticed or acted on. We acknow- 
ledge the general difficulty of tracing a positive connexion between 
causes and effects beyond what is deduced from the observation of 
iuvariabie sequences; but when an explanation of the modus operandi 
of physical agencies in any phenomenon is positively contrary to 
undisputed laws, we naturally conclude that the cause assigned 
caunot be the true one. On examining this question we fiud that 
the quantity of heat of conversion in a given volume of even low- 
pressure steam would be equal to that required to raise the tempera- 
ture of an equal volume of dry steam at least 2,000 degrees ; there- 
fore, on the supposition that the heat of the couversion of the water 
into steam were ab-tracted from the superheated vapour in ordinary 
cases, a necessary consequence must be a contraction of volume of 
the dry steam to a much greater extent than the increase of volume 
of the fresh steam formed; and the correlation of the circumstances 
of the transfer of heat is so absolute and intimate on this supposition 
as to exclude all idea of any sudden, though momentary, develop- 
ment of expansive force. Indeed, the inevitable consequence of the 
agencies above imagined would be a sudden fall of pressure in the 
boiler in all cases in which the superheated steam was not beyond 
the very improbable temperature of at least 2,000 deg. Fah. But, as 
experience shows a marked and frequent connection between tiie 
Circumstances above described and the explosion of steam boilers, it 








were well to inquire carefully whether such a connexion can really 
exist, in the manner of cause and effect, according to known physical 
laws. : 
At 212 deg. aqueous vapour, or steam, exerts an elastic force equal 
to the general pressure of the atmosphere, anda slight increase of 
temperature causes ebullition, so that a piston loaded with 15 1b. per 
square inch, resting on the surface of water in a cylinder surrounded 
by vacuous space, is raised by the formation of steam under it only 
when the temperature equals or exceeds 212 deg. If the piston were 
loaded with 30 1b. per inch, no vapour would be formed until the 
temperature reached 248 deg., when the water would boil and form 
steam of two atmospheres’ pressure; but if at 180 deg. a given 
volume’ of air at atmospheric pressure be introduced under the 
piston, it would, of course, be compressed into half its original 
volume (+ expansion due to the temperature), and in these cireum- 
stances the surface of the water would still have a pressure on it of 
30 Ib. per inch, but with the differeuce that it is in contact with a 
mass of air, instead of with the metallic surface of the piston. And, 
as according to Dalton’s first law for mixtures of gases and vapours, 
the tension, and therefore the quantity of vapour which fills a given 
space, remain the same at equal temperatures, whether this space 
contain a gas or is vacuous, it follows that the pressure of the air, 
though its presence impedes ebullition, does not prevent evaporation, 
which proceeds at a rate proportionate to the surface exposed, until 
the space occupied by the air becomes also occupied by as much 
vapour as would have filled it at the given temperature had 
it been vacuous. And it also results, in accordance with Dalton’s 
second law for mixtures of vapours and gases, that the elastic 
force of the mixture is equal to the sum of the forces of the gas and 
of the vapour. Hence the piston will rise as long as evaporation 
proceeds, until, the same temperature of 180 doy. being maintained, 
the mixed elastic fluid fills double the original space occupied by 
the air alone. Here we have a formation of vapour at a tempera- 
ture of 248 deg.—180 deg. = 68 deg. less than is due to its forma- 
tion under equal pressure out of coutact with a gaseous atmos; 
Its own saturated vapour, pressing on its surface, is well Known to 
produce the same effect of preventing evaporation as a solid metal- 
lic body; but in proportion as the vapour becomes dry or super- 
saturated with heat, it assumes so far, for the time, the character of a 
gas, which may be regarded as the vapour of some liquid in a highly 
superheated state. It is known, also, that a stra:um of oil (or 
similar substance impermeable to air) on the surface of a liquid, 
prevents its evaporation, by excluding the contact of the atmo~- 
spheric air; and so far it acts like the solid surface of the piston 
resting on the water. - - 

The conveyance of heat downwards in liquids (and fluids gener- 
ally) is difficult, and heat applied to the upper strata of steam con- 
tained in a close vessel over water would pass down but slowly 
through the subjacent strata of cooler and denser steam ; nor would 
this denser steam (adry steam) tend to mix rapid!y with the super- 
incumbent lighter and hotter vapour. This state of things in a 
steam boiler, with the surface of the water (tranquil for the time) 
probably covered with a coating of scum of oily and ea matters 
forming a temporary screen between the water and the steam, aud 
preventing coutact, might continue while the engine is at rest, until 
with the slightly increasing pressure of z45th for every increment 
of 1 deg. of temperature, the confined vapour would become an 
atmo~phere of hot air or gas under the pressure, This pressure 
prevents ebullition in the boiler, supposing the temperature of the 
water to remain constant, or to increase in a slower ratio than the 
increasing pressure of the dry vapour; but it would not prevent 
evaporation if free contact were made between the water and th 
superiucumbent atmosphere of dry steam. ; 

Imagine the pressure in a boiler, under the circumstances above 
described, to be suddenly relieved by opening the safety valv 
abruptly, or starting the engine, and a consequent frothing up of the 
water among the dry steam, What would be the probable result? 
The following experiment will throw important light on the sub- 
ject:—A strong copper receiver a, about din diameter, was set in 
an oil bath 6, kept at the temperature of 800 deg. FPah., and air was 
sent in by the syringe ce, till the manometer d indicated a pressure 
of three atmospheres. In the copper boiler e, heated by a large 
spirit lamp, steam was generated at about seven atmospheres 
pressure. The tube /, forming a communication through the stop- 
cock g between the water in the boiler and the vessel a, was coiled 
into the form of a worm of considerable length and capacity in the 
oil bath 4, which was kept at the temperature of 290 deg, to 293 deg. 





here, 


















The lower end of this tube was re-curved upwards in the vessel a, 
and terminated in a small} rose, through which the water under 


pressure would squirt into the receiver in a finely subdivided state. | 
In preparing the apparatus for experiment steam was got up in é, | 


while the receiver @ was still uncovered, and by gently turning the 
cock g, a little water was caused to issue through the rose, and the 
receiver was then carefully sponged dry. The tubs h would thus 
be full of water, and on closing the cock it would remain so while 
the receiver was covered, and the air was forced into it to three 
atmospheres, as above stated. The temperatures of the two oil baths 
being now brought to the points mentioned, and the steam at full 
pressure, the cock was suddenly opened, and abruptly closed again, 
before the water level in e, as shown by the glass gauge i, had time 
to descend much. As soon as the cock was turned and the water 
admitted to a, the manometer started up considerably above five 
atmospheres, but quickly subsided to about five atmospheres. Water 
at 290 deg. would form steam equal to three atmospheres only, so 
that, evidently, in conformity with Dalton’s law, the extensive 
surface presented by the water in the act of injection must have 
rapidly evolved a quantity of vapour nearly equal to the contents of 
the vessel, supposing it to have been vacuous ; and the source of heat 
of this evaporation could not have been the heated air, which could 
have given at most but a small portion of it, but must evidently 
have been the water itself, which, when the mass is considerable, 
would contain heat enough to cause this vaporisation with but a 
trifling fall of temperature. If we suppose the air in the vessel a to 
be considerably hotter—as it should be, to make good the analogy 
to superheated steam in a boiler—the foregoing phenomena would 
show more energy and intensity ; which I found to be the case when 
the oil bath of the vessel a was heated to different temperatures up 
to 350 deg.; but as the heated metal would, under these circum. 
stances, be a copious source of heat to the evaporating water, it 
would no longer be analagous to the object in view. : 

But in any case, within the limits of practical probability, the 
principal source of heat of vaporisation must be in the water itself, 
not in the dry fluid among which it may be thrown; and, in the 
case of steam boilers under similar circumstances, this condition is 
evidently very formidable, as the quantity of water is comparatively 
immense; and, the heat being actually in it, equally tran-fused into 
every particle of the liquid, we perceive how iustantaneous the 
vaporisation may be on the sudden foaming up of the mass. 

The time required to form a given quantity of vapour under such 


circumstances depends principally on the extent of surface exposed ; ! 


and in the case of extensive “priming,’ on the sudden relief of the 
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pressure in a boiler, it may be imagined that the innumerable dro 
of spray would present a vast aggregate surface. It is true that the 
superheated steam, though acting in some degree like a gas, would, 
in the very act of promoting evaporation, lose its analogy to perfect 
gases, less or more, by becoming again saturated with moisture; bat 
this would happen only asa result of its loss of heat, which would 
take place chiefly from the effect of contact with the particles of 
cooler steam, and may, therefore, be imagined to be a slow process 
compared with the rapid flash into vapour of a liquid surcharged 
witb heat on the relief of pressure. And as, by Dalton’s theory, a 
gas may be considered as a vacuum for a vapour as to the quantity a 
given space will contain, only prolonging the time of its develop- 
ment, the time of the filling of a space with vapour from a given 
surface of liquid would, obviously, decrease as the space; and, 
imagining an extensive and mivute subdivision of the particles of 
the primiug water thrown among the dry steam, it is perceived that 
the steam space of the boiler wou'd become, as it were, a porous 
mass of sponge-like liquid, each small interstice or cell of which 
would instantaneously fill with vapour. And when we reflect that 
a small charge of powder may burst a fowling piece, the muzzle of 
which is placed only an inch under water, while the light mass of 
air in the barrel rather seems to increase the shock instead of 
cushioning it harmlessly away, we perceive that the rapidity of 
action of the pressure, or some similar condition, has more to do 
with the bursting of the recipient than the absolute quantity of 
elastic fluid formed; and that the momentum of the developing 
gaseous particles under peculiar circumstances, acting through the 
medium of a mass of gas or dry vapour, or in combination with it 
in some way which we cannot yet explain, may produce disruptive 
effects on the walls of the coutaining vessels far beyond what would 
be due to their quiet statical pressure, as we see the comparatively 
soft substance of a piece of wax candle, fired from a musket, go 
clean through a deal door, stauding ajar, before the particles of the 
wax have time to alter their arrangement, and become flattened out, 
or the door has time to move on its binges. 

From the published details of the terrible explosion on board the 
Great Eastern, it would seem that, for some time before the accident 
the heater contained but little water. Mr. Galloway supposed it to 
have been red hot, that is, the inner tube or chimney ; under which 
circumstances all the space in the heater above the water must have 
been full of highly superheated vapour, though the actual genera- 
tion of steam may have been comparatively trifling. Various 
opinions prevailed as to the probable pressure shortly before the ex- 
plosion, but all seemed to agree that a sudden shock or instanta- 
neous exertion of force took place. Suppose the quiet pressure just 
before the accident to have been 75 1b. per square inch against the 
atmosphere corresponding to about 290 deg., the superheated steam 
would of have been much hott A rent in the chimney 
tubo from collapsion under the circumstances, aud of only moderate 
extent, like the sudden opening of a safety valve, or the starting of 
an engine, would cause a violent priming of the water, which, thrown 
in innumerable particles as spray into the glowing gas-like atmo- 
sphere of dry steam, might instantly generate a pressure of six atmo- 

pheres, and so suddenly as to pr. duce explosive effvets far beyond 
what would be produced by the same amount of pressure gradually 
applied, It may not be out of place here to recall the circumstance 
of an extraordinary boiler explosion wh d many years 
go at Meux’s brewery, as related by Mr. Goldsworthy Gurney :— 
“ The case was that a boiler with an open top, a common cauldron, 
burst with a violent explosion. 1 believe one man was killed, and 
two very severely scalded. There was no cover at ail on the vessel. 
This phenomenon, upon inquiry, appeared to be occasioned by ge- 
latinous matter, forming a crust, a film, or blister, and preventing 
the contact of water with the bottom of the boiler: the bottom of 
the boiler consequently got hot ; the compound I alluded to (some 
explosive compound of oxygen and hydrogen) was formed; the 
rupture of this film, and the sudden contact of water against the hot 
surface below, produced such an immense and sudden volume of 
steam that it burst the boiler.” 

It should be remarked of this singular explosion, that although 
Mr, Gurney speaks of an explosive gaseous compound as probably 
filling the blister, he does not suppose the explosive character of the 
gas to have influenced the bursting of the boiler, which he attributes 
to the sudden formation of steam from the “contact of water 
against the hot surface below ;” by no means an adequate cause, nor 
so likely to produce a large and sudden amount of pressure as would 
eusue from the breaking in of the boiling hot water among the 
hotter gaseous atmosphere (whatever its constitution) when the blis- 
ter collapsed or broke; as the water, in filling up this space, would 
probably assume the condition of a frothy, spongy mass, presenting 
an immense surface to the innumerable minute spaces between the 
aqueous particles, which, containing in themselves sufficient heat to 
cause rapid evaporation in a hot dry atmosphere, may be supposed 
to develope very sudden pressure, as illustrated by my experiment 
above described, 

The direct object of that experiment was to test the application of 
a principle which I was endeavouring to embody for using moist 
air as a motive fluid, namely, the rapid formation of pressure from 
the vaporisation of liquids in atmospheres of hot gases; but the 
analogy of the circumstances of supposed danger from superheated 
steam in boilers is so obvious, that 1 consider it a duty to call the 
attention of scientific and practical men to a more careful investiga- 
tion of the principles on which some of the phenomena are really 
based, and of which I have endeavoured to give some rational ex- 
planation in accordance with well-established physical laws. Such 
investigation is the more important at this time, when the economy 
of fuel known to result from the use of dry steam in engines may 
be rendering the indiscriminate practice of superheating more 
general; and any glimpse of light thrown on the mysterious causes 
of such destructive phenomena as boiler explosions should be of 
benefit towards the public good. Josern GILL. 

Palermo, May 30, 1864. 
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Progress or Ramwars 1x Irary.—(From our Correspondent).— 
To illustrate the progress which is being made in the development 
of railways in Italy, the following figures may be interesting :— 
The total length of railway conceded in April, 1859, was 2,592 
kilometres (a kilometre is five-eighths of an English mile), and 1,472 
kilometres were in working order. In January, 1864, the total 
length conceded was 6,972 kilometres, and 2,880 kilometres were In 
operation. 

Tur TeLecraru 10 InptA,—Advices just received through Bag- 


dad and Beyrout describe the causes of the delay in the transmission 


of intelligence through the telegraph to India, the submarine portion 
of which, in the Persian Gulf, was recently completed by Lieuten- 
ant-Colonel Stewart and Sir Charles Bright. It appears that 170 
miles of the line from Bussorah to Bagdad are incomplete, and can- 
not be constructed, on account of the disturbed state of the inter- 
vening country, the Arabs having revolted against their Turkish 
masters. The Porte undertook to construct this portion of the tele- 
graph through the Pashalic of Bagdad ; but, inconsequeuce of hostility 
from the Arabs, not a Turk, it is said, dare venture into che district, 
unless protected by a strong military force. These Arabs, however, it 
is affirmed, would permit the Nuglish to carry on the work; yet so 
Sultan’s Government of our doing anything 
within his territory, that they would rather have this great 
undertaking indefinitely obstructed than permit us to act. The 
consequence is that messages must be conveyed over the incomplete 
portion on horseback, which causes a delay of about six days. It 
appears, also, that this is not the only present cause of interruption, 
a break having occurred in the route from Bagdad to Constantinople, 
one stage from Bagdad, “ where the line is so wretchedly locked 
after, aud the Turks are so slow about repairs, that it is impossible 
to say when it will be again in working order.” The details thus 
given furnish a literal confirmation of all that was predicted seven 
years ago, when the English Government, after having encouraged 
the Euphrates Telegraph Company, which had been formed by Mr. 
Andrew, to incur a considerable outlay, suddenly abaudoned the 
enterprise, in order that the Turks might themselves carry it out, 


— 


: = —e--4- oe 
———————————— eee — 











356 


THE ENGINEER. 


JUNE 10, 1 


864. 











SLAUGHTER’S LOCOMOTIVE 





EN 


Fic.t. 














Tuts invention, by Edward Slaughter, of Bristol, has for its 


object improvements in locomotive engines. For these purposes, in 
order that the exhaust steam from a locomotive engine may be more 
advantageously condensed when the engine is passing through 
tunnels, Mr. Slaughter applies to a locomotive engine the following 
arrangement of apparatus:—On the passage leading from the steam 
cylinders into the chimney a cock or valve is applied, and also a 
branch pipe leading to a surface condenser, in order that the exhaust 
steam may be fora time shut off from the chimney, aud during such time 
turned into the surface condenser, which is formes of tubes or narrow 
passages, that are exposed to the atmospheric air in order to admit 
of an extensive area of surface being acted on by the atmospheric 
air as the locomotive engine moves quickly along a railway. This 
condenser is conveniently constructed of long tubular passages, | 
arranged in a direction from the cylinder end of a locomotive engine 
to the other end thereof, where an injection condenser and air 
pump, such as are used in low-pressure engines, are situated. The | 
water tank is divided, or is in two parts, and a connecting pipe is 
applied to one of the parts in order to supply cold water injection 
to the condenser while the water resulting from the condensed 
steam is pumped into the other or hot water compariment of the 
water tank from which the boiler is supplied. The ask pan is also | 
arranged, as has heretofore been dove, so as to be closed when the | 
exhaust steam is shut off from the chimney. 

Fig. 1 is a side view, partly in section, of parts of a locomotive 
engine having the improvements applied thereto; and Fig. 2 is a | 
transverse section taken through the smoke-box. 

ais one of the steam cylinders of the engine, the exhaust steam | 
from which, when the engine is running in the open air passes away 
through blast pipes } as usual, but when the locomotive engine is 
passing into or through atunnel or underground railway the steam is 
shut off from the blast pipes 6, and caused to pass through the surface 
condenser ¢ in the following manner :—On the passages a!, leading 
from the steam cylinders into the chimney, a cock or valve a? is | 
applied, and also a branch pipe or junction a? leading into a | 
chamber c! at one end of the surface condenser ¢; when the three- 
way cock, or valve, a? is so turned by means of the handle a* as to 
shut off the exhaust from the blast pipes 4, the exhaust steam | 
passes away from the cylinders a, through the cock a’, into the | 
surface condenser ¢, where the exhaust steam is partially condensed ; | 
it thence passes into an injection condenser d of the ordinary | 
description, where it is condensed by a jet of cold water, supplied 
in the following manner :—e is a tank divided horizontally into two 
parts, having an air space between them in order that the tempera- 
ture of the water in one compartment may not be communicated to 
that in the other. This tank is supported on an extra pair | 
of wheels, as shown, and the two compartments referred to 
are each capable of holding the necessary quantity of water 
for service between the terminal stations of an underground 
railway. On commencing to work the cold water is run | 
the tank, is used for 





into cold water and injection into 


| some of them may be immersed in a tank of cold water. 


| has the odour of a rose compared with our Clyde, 


| rain, but escaping gases 


| ments. 


| Custom-house, and adjacent stores. 


the condenser d, by passing through the suction pipe d', 
cock d*, and injection pipe d%, which is perforated with numerous 
holes, as is well understood. The condensed steam and injection 
water, together with any air or gases therewith collected, are then 
pumped by the air pump / into that part of the tank for holding hot 
water. The air pump / is worked from the crank pin of the trailing 
coupled wheels, as shown more clearly by Fig. 4, or in any other con- 
venient manner ; f! are the foot valves, and /? is the way through 
which the water and gases are discharged into the hot water tank 
from which the boiler is supplied. ‘Che surface condenser c is com- 
posed, as shown, of a number of small tubes (or it may be narrow 
passages); it will be seen that these small tubes do not extend from 
end to end of the surface condenser c, but for convenience of manu- 
facture and otherwise aro divided into two sets connected together 
by the short chamber c* ; the steam is partially condensed in passing 
through the condenser ¢ by the atmosphere acting upon the outer 
surfaces of the tubes of which it is composed, or these tubes or 
In some 
cases the surface condenser may be dispensed with. The steam 
would then, when shut off from the blast pipe, be caused to pass 
directly to the injection condenser d. The ash pan is also arranged, 
as has heretofore been done, so as to be closed when the exhaust 
steam is shut off from the blast pipes 6. By these arrangements, 
when a locomotive engine is passing into aud through a tunnel or 
underground railway, the exhaust steam will be shut off from the 
chimney and will be turned into the combined surface and injection 
condenser, while at the same time the ash pan will be closed, and 
thus will the products of combustion, as well as the steam, be pre- 
vented passing into the tunnel or underground railway. 


Buackrriars Bripaz.— On Wednesday the thoroughfare over 
Blackfriars Bridge was finally closed, and its demolition will 
forthwith commence, to clear the way for the erection of the new 
structure. The entire traflic, foot passengers and vehicles, passed 
over the temporary wooden bridge, which was found fully equal to 
the purpose. ‘The temporary wooden bridge is 900ft. in length, 
having three arches of 75ft. span for the river traffic ; the carriage- 
way is 26ft. wide, and above it, at an «levation of 16ft., are two foot- 
ways, each 9ft. wide, 

Tue Lare Mr. H. T. Mavcpsiay.—The will of Mr. Thomas 
Henry Maudslay was proved in the principal registry, on the 
26th ult. The personality was sworn under £250,000. The 
testator was head of the firm of Maudslay, Sons, and Field, engi- 
neers and marine engine builders. He has bequeathed to his sister, 
Mrs. De Mole, of Adelaide, South Australia, an annuity of £100 
and a legacy of £1,000. Legacies are also left to other relatives and 
friends, and to servants. To his sons Henry and Thomas ke leaves 
au equal share in his interest in the business, and to each a legacy 
of £12,500. The residue of his property to be equally divided 
amongst all his children. 

Corton Cuntivation 1n Itaty.—Mr. J. Cheetham has published 
the result of inquiries made upon the spot, respecting the capabilities 
of Italy as a cotton-growing country. The growth of the present 
season he found variously estimated at 120,000 to 60,000 bales of 
2 cwt. each, and the lowest estimate of the crop of next year was 
from 100,000 to 150,000 bales. Mr. Cheetham, however, appears to 
have considered himself justified, from what he had seen of the 
country, in telling the Italians that “they should aim at seeing an 
anvual crop of 600,000 bales.” He found the Government and re- 
presentatives of all classes eager to promote the cultivation of 
cotton, but the present circumstances of the country are peculiar, 
and tend to arrest enterprises which in a more tranquil state of 
things might be prosecuted with every guarantee of success, 

Tue State or tHe Crype.—The state of the Clyde is at present 
something dreadful. The Thames, churned by innumerable steam- 
boats, if smelt from the parapets of Westminster or London bridges, 
Let any one 
look at the surface of our canal-like river, from the Victoria-bridge 
to and far beyond Rentrew, when the water may happen to be still, 
and he will observe that the smooth surface presents the appearance 
of heavy raindrops falling into it all over, and a considerable 
shower is represented by the agitation, Now, this is not descending 
‘ Sometimes a considerable quantity of 
this material bubbles up, and you are tempted to suppose that fish 
has not fled from our river, although it is “vexed by innumerable 
keels.” It might serve some useful end that a chemist were 
collecting some of this air of paradise by inverting over one of those 
gurgling escapes a bell-jar vessel, and sending it with its gaseous 
contents as a present to the River Trust on their first meeting.— 
North British Daily Mail 

Tne Expiosion at Trpoit.—Telegrams have reached Malta from 
Tripoli announcing the explosion there on the 30th May, at 2:30 p.m., 
of a Government powder magazine, from the effects of which 517 
persons lost their lives, of which number 500 are Ottomans. So 
severely did the shock effect the dwellings in the town that the 
inmates have in great part abandoned them and sought safety on 
board the ships in port. The telegraph station suffered damage, and 
ceased working, after communicating the intelligence to Malta, 
until such time as the rubbish could be removed from off the instru- 
Of the Europeans only 12 labouring Maltese and five Jews 
are among the victims. No other particulars are as yet known. A 
subsequent telegram from the Governor of Tripoli reports the killed 
as not exceeding 150, with the destruction of the Spanish fort, the 
The British Consulate has 
also suffered, two 18-pound shot having fallen through the roof. 
Had the accident happened some few days before, when much more 
powder was in the fort, the entire town would have been destroyed. 
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Merroponitan Trarric.—The {bill of Mr. Alderman Salomons 
gives power to the Metropolitan Board of Works to purchase, by 
agree ment, any one or more of the following bridges :—Southwark, 
Waterloo, Vauxhall, Battersea, Chelsea (suspension), Hammersmith, 
Deptford-creek, beginning with Southwark and Waterloo. ‘The 
bridges purchased are to be free from toll forever. The bridge com- 
panies are to have power to sell with the sanction of two-thirds of 
the shareholders present at a meeting specially summoned, The 
funds are to be provided by a bridge-rate not exceeding one penny 
in the pound, to be levied until the end of the year 1883, and from 
the same persons as a main drainage rate, The Corporation are to 
contribute, out of the Bridge-house Estates’ Fund, not less than 
£50,000 towards the purchase money of Southwark Bridge, and a 
proportionate allowance is to be made in levying any bridge-rate 
within the city. Southwark Bridge, when purchased, is to be main- 
tained by the Corporation, out of the Bridge-house Estates’ Fund ; 
the other bridges by the Metropolitan Board of Works out of the 
same funds as sewers. 

Sream Surppine.—The Peruvian Government has purchased the 
Pacilic Mail Steamship Company’s fine new steamer Quito, for 
something over £80,000. We take the following from Messrs. 
Alfred Brett and Co.’s montbly circular, dated June 1:—“ The 
steamship business during the past month has experienced no 
improvement, and a general dulness has prevailed throughout; this 
may be attributed in some degree to the unsettled aspect of political 
matters and the tightness of the money market, from which causes 
the number ofsales, of either new or second-hand steamers, have been 
limited, but for the transactions recorded fair rates have been obtained. 
For steamers on time charter a fair demand has been experienced, 
especially for vessels of medium tonnage, and the current rateis well 
maintained. ‘The Baltic trade is dull, and, notwithstanding the ces- 
sation of hostilities between Denmark and Germany, and the open- 
ing of the several blockaded ports, no active demand has been 
experienced, and rates of freight coutinue low. Of the Mediter- 
ranean and Black Sea trades we have little to note. Outward 
freights are better maintained, but homeward are scarce aud 
depressed.” 

THe Wetsa Coat anp Iron Traves.—The Newport correspon- 
dence of the Colliery Guardian states that there is a moderately fair 
demand for house coal, and prices are maintained, The shipments 
during May were considerable, and there is every prospect of an 
equally good trade being done in June. Nearly the whole of the 
house coal shipped is seut to the west of England and Ireland, and 
there is an active inquiry from these places at present. In steam 
coal a brisk business continues to be done, and the colliers are on 
full time. In fact, the great difficulty still is to get sufficient coal 
turned out, and the colliers are earning such good money that 
it is no ordinary trouble to get them to work on a Monday. The 
tin plate makers of Monmouthshire have fewer orders in hand than 
has been the case for some time, owing principally to the operations 
of the new American tariff, and quotations are with difficulty 
maintained. Under-selling is becoming more prevalent, but the 
first-class makers will not give way in prices. There is no change 
of importance to record in the iron trade, except that the shipments 
to America are decreasing. Preparations are being made to light a 
third furnace at Golynos. At Swansea the iron trade is still dull. 
The orders on the books of the principal firms are being rapidly 
executed, and fresh ones to supply their places would now be most 
acceptable. There can be no doubt but that merchants are hesitat- 
ing to give any new orders of any extent, in the hope that present 
prices will be lowered, but, so far as we can ascertain, there is no 
prospect whatever of such taking place for some time to come. 
The proprietors of one or two small works, anxious to secure 
business, have accepted orders at a slight decline upon previous 
quotations, but these are exceptions. Competent authorities 
are of opinion that the foreign markets must be getting low 
in stock, and that shortly an improved demand must be opened up 
for exportation. With respect to the coal trade there is still a good 
inquiry for shipment, the demand being sufficient to keep every 
colliery in the district and every willing hand fully occupied. At 
Cardiff the fears entertained as to the influence of the new American 
tariff on the iron trade are likely to be more than verified, and mer- 
chants have already ceased shipping iron to New York except to 
complete unfinished orders and to supply pressing wants. The 
falling-off that will thus take place in the shipments to the States 
cannot fail to materially affect the trade, and the men in 
their agitation for a further rise in wages, would do well to 
remember this fact. The home demand continues moderately 
good, and there is a prospect that India will become before 
long a more important customer for iron. The Abernant Iron 
Company are, it is stated, about to put an end to the shop system at 
Abernant and Llwydcoed, and also at Plymouth. It is to be hoped 
that this is correct, as the last ground of complaint and continual 
agitation on the part of the men will then be removed. It is now 
stated on good authority that the repairs to the West Dock gate 
will be completed in a few weeks, the damage not being so serious 
as at first anticipated. The untiring exertions of the dock officials 
to accommodate shippers in the present emergency, and the working 
of the East Dock day and night, have enabled the coal merchants to 
carry on their trade with but little interruption. Both house 
and steam are in active demand, and merchants are well off for 
| orders. Mr. George Elliot, the extensive colliery proprietor of 

Newcastle, and a partner in the well-known firm of Glass, Elliot, 
| and Co., is in treaty for the purchase of Messrs. Powell and Sons 
| steam-coal collieries, which include the Middle and Lower Duffryn, 
| Abernantygroes, Plough, Cwmpennar, Cwmdare, and New Tredegar 

Collieries. 
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TO CORRESPONDENTS. 


NoTice.—A SpPrecIAL Epition of THe ENGINEER is 
published for FoRe1GN CrrcuLaTIon. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*." Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 

T. 8S. D.—Giffard’s patent is No. 1665 for the year 1858. 

G. M.—The dates of all specifications appear in our columns. 

J. T.— We cannot advise you as to your new form of tank for traction engines. 

J. K.—Nothing is known of the progress of the labours of the Patent Com- 


missvon. 

E. D. R.—Air doubles its volume under an addition of 459 degrees Fahrenheit 
to its temperature. " 

T. P. (St. Mary-axe). — Messrs. Waterlow and Sons, London-wall, can xo 
doubt inform you. 

H.—We know of no such ram. Yov. had best consult Messrs. Clinton and 
Owens, of Whitefriars. 

- N. W.—Your device shows much ingenuity, but we think the joints of your 
thrust braces would be severely strained. 

+ jun.—S:nd your qualijications, with an application, addressed to the 
Secretary of the Admiralty, Whitehall. 

- L.— We know of but one machine capable of drawing steel tubes cold, 
and — seam, and that machine is only worked experimentally at 
present. 

N. D. (Glasgow).—Sir Macdonald Stephenson's report on proposed railways 
in China has only the private address of a printer upon it. Messrs. Spon, 
of Bucklersbury, might, perhaps, procure you a copy. 

R. B.—Jf your driven pully is not very small, and the belt is not long, it will 
bear an effective tension of 5001b. for each inch in width, and should, there- 
Jore, be 8in. in width. It might be more prudent to take a width of in. 

.- 8. B. Y.—Many thanks. The manner in which a screw would fail would 

i. be by stripping the thread. If a square thread, one-half the height of the 
nut nultiplied by the circumference at the bottom of the thread would give 
the surface acted upon. For good wrought iron, do not strain this surface 
more than 2 or 3 tons per square inch, a3-in. square-threaded screw, with 
a nut Sin. high, bearing say 50 tous; although this is more than the screw 
should bear in direct tension. 

X.Y. Z. (Rochdale).—Your valve has, say, 12 square inches area, and at 


15 lb. per square inch is to be loaded to 180 lv, Of this 408 lb. are provided | 


by the valve and effective weight of lever, leaving say 140 Lb. to be provided 
by the ball. As its own weight, 54 lb., is to 140 Wb., so is 4in. to login, 
nearly Srom the main stud joint of the lever, where the ball is to be hung. 
For steam of 20 lb. hang the weight 143 1b. from the main joint. Better use 
a@ lighter weight and a longer lever for so low pressures. 





THe ENGIneer can be had, by order, from any newsagent in town or country 
and at the various railway stations; or it can, Uf preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Senet ain eee two double numbers) £1 118.6d. 
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MECHANICAL DRAWING. 


THE race of good mechanical draughtsmen is fast dying 
out. Twenty or thirty years ago there were those in the 
drawing offices of our large engineering factories who, with 
faultless delineation, could infuse a degree of feeling into 
their works sufficient to raise them into the region of art. 
Who does not remember the delicate, well joined lines, 
the soft and rich shadows, true to geometry, at least, if not 
to nature, and the crisp and dainty surface which distin- 
guished the better efforts of the leading hands! Either 
nobody knows how todo such work now, or nobody will 
take the trouble. There was John Maxton, who—and it 
was not more than ten years ago, after all—made such a 
superb set of drawings of the Great Eastern, and there was 
Mr. David Kirkaldy’s magnificent sections of the Cunard 
steamer Persia, the tirst and we believe the only engineer- 
ing drawings which ever found a place upon the walls of 
the Royal Academy. There may be, here and there, a 
draughtsman whose eye, whose hand, and whose patience 
are only satisfied when engaged in the very highest order 
of mechanical delineation, but such are the poets of the 
T-square and drawing board, and they should, and doubt- 
less do know that there is little or no demand for such 
triumphs now. It is strange, too, for everybody is taught 
drawing now-a-days, such as it is, even to on and ma- 
chine drawing in some of the schools. It is strange, with 
such a multiplication in the number of draughtsmen that, 
upon the whole, the higher standards of qualification are 
no longer maintained. But so it ever is in all democracies, 
and that is what the bow pen and dividers have come to, 
Who would now expect to find, in a tool-maker’s office, 
such clear and glowing drawings as Mr. Francis Wise 
whilom made for Mr. Whitworth, or in a locomotive 
factory such wealth of colour and such disciplined shading 
as Mr. Beyer once dispensed when the late Mr. Roberts 
was the informing mind of the Atlas Works! Not only 
have the draughtsmen lost ground in finish, but that 
facility of clear, free hand sketching, having in itself nearly 
the accuracy of scale drawing, is going also. Even a very 
moderate draughtsman ought to sketch well, and whoever 
cannot sketch “excellently well” can hardly dazzle 
the beholder of his more ambitious productions. 

There are many reasons for the notorious decline in the 
standard of mechanical drawing. One is, there has been 
such competition in the craft that the remuneration has 
long since ceased to be within the reasonable expectations 
of a gentleman, and we like to believe that every really 
clever draughtsman must, by almost a natural necessity, be 
a gentleman. Another reason is the spread of photography, 
with which, in many things, the best draughtsman could 
never compete. ‘lake the headstock of a self-acting mule. 
A photographer will have it down in no time, while to pro- 
duce the same picture by direct delineation might, even 
with a draughtsman of the greatest skill, occupy months. 
Yet the camera can never fully take the place of the draw- 
ing pen and brush. Sharp and hard as the photographed 
picture may be, it does not show parts obscured in deep 
shadows. This is amerit, not a fault. It is a merit that the 
photograph is true to nature, so far as the eye can be 
trusted, and it cannot be in nature to show more than the 





eye can see. But the draughtsman’s art goes away be- 
hind anything which pre-Raphaelism would keep out of 
view, and it brings up to the front, and that, too, in a 
pleasing fashion, details which even a Chinese, who will 
paint the feathers upon the wing of a bird half a mile off, 
would be content to leave out of sight altogether. There- 
fore, we shall be sorry to see all good mechanical drawin 
given up to the “ professors ” of the collodion process an 
the elephantine camera screen. Photography is, neverthe- 
less, rendering a great service to practical art, and a great 
service, too, to the engineer. It is becoming common to 
duplicate, and, indeed, to multiply, ad infinitum, tracings 
of machinery by means of the photograph. The scale may 
be kept the same, or it may be enlarged, or reduced. We 
have, for some time, known engine factories where only 
photographic copies of drawings are sent in to the work- 
men. Now, for anything that will serve to annihilate that 
wretched department of labour known as “ tracing” we 
shall be profoundly grateful, and we will invoke blessings 
upon Niepece and Mr. Fox Talbot in proportion as 
this annihilation is hastened. We ought to have 
commenced this article by saying that “tracing” is 
a diabolical invention for destroying draughtsmen 
during the process of their incubation. It must be 
a very sound egg indeed that can survive a long 
course of tracing. A month of it will generally chill the 
energy and dash the aspirations of the most promising 
“young gentleman,” while a year of it is perdition. 
Seriously, the present practice of tracing does more to blunt 
the perceptions and break down the taste of those who 
might else have become not only good draughtsmen, but 
clever designers—more, we say, than would the study of a 
blacksmith’s chalk sketches on his pattern board, for these 
have vigour and homely truth as well as purpose, and even 
a master hand could hardly draw them twice alike. 

There is, we fear, still another cause operating against 
good drawing. It is, we believe, a decay in the popular 
taste for the beautiful, a decay of which the wretched 
abortions which make up what is known as the “ Victorian 
style of architecture” bear witness. When we have 
reached a pitch where to be ugly is to be commendable, 
where our best models of building are combinations of 
monkish brickwork, thirteenth century barbarism, 
Puseyism, and feudal fortification against beefeaters and 
battering rams, we may well despair for that taste which 
marks or should mark the good mechanical draughtsman. 
We cannot avoid this reflection, yet it is perhaps better 
and more reasonable to believe that a man may draw well, 
and yet be a disciple of Pugin and Hope. 

We have not mentioned mechanical drawing in perspec- 
tive. There is very little done, and but very little required, 
except what the photographers have appropriated to them- 
selves. Mechanical perspective is beyond the range of 
drawing as now practised, and even the dreary examples 
of isometrical projection are but seldom attempted. Here 
and there we find a good perspective draughtsman, but not 
often. The Messrs. Hare, who have for so long mono- 
polised the patronage of the agricultural engineers, certainly 
do well in perspective, but although they may thrive at it, 
others would be beaten out of the field by the pho- 
tographers. 

The incisive and decided style of the former line draw- 
ings of machinery is growing weaker also. At the 
conversazione of the Institution of Civil Engineers, the 
other evening, were two examples at least, and these 
worthy of all praise ; but the draughtsman, Mr. Snodgrass 
—a young man, too—has gone to his long home. They 
were drawings of Messrs. Beyer, Peacock, and Co.'s 
Exhibition engine, the Dom Luiz, and were reduced to the 
scale exhibited for the purpose of illustration in Mr. 
Colburn’s new work on Locomotive Engineering. Such 
drawings are rarely to be met with now-a-days, and the 
corresponding style of engraving which, in the days of 
Mr. Weale, had acquired such perfection at the hands of 
the late Mr. Gladwin and Mr. Lowry (perhaps we should 
add Mr. Beever), is losing ground also. Fine line engrav- 
ings are now discarded for lithographs. It is a simple 
question of expense and comparative value of work, and 
we cannot refrain from saying that Messrs. Keli and 
Messrs. Standedge now nearly rival the copper and stcel 
engravers. In Paris the finest line engravings of machinery 
are still in favour, albeit that the French are masters of all 
the mysteries of lithography. | The Government bureaus 
and the French railway companies are constantly revising 
their portfeuilles, and for those who do not know it we may 
as well say that nearly all the French railway companies 
engrave and preserve, with surpassing accuracy, minutia, 
and beauty, plans and details of every piece of machinery 
in their possession. ‘This system maintains a force of 
graveurs in which MM. Lemaitre, Dulos, Chaumont and 
Guiget stand foremost; and it preserves a tuste for fine, clear 
and exact drawings, of which we have to mourn the de- 
cline in this country. For this decline we see no help. 
To draw well, superlatively, we will say, is no longer pro- 
fitable, and whoever would attempt it had better learn 
photography at once. There may be a master draughts- 
man here and there, but he is apt to be overlooked and, 
indeed, in most cases, he will be found to be wanting in the 
very power of making himself known—not but that his 
works may speak for him, but he will be apt to be one of 
those who do not know how to come when wanted. We 
believe that the Institution of Mechanical Engineers would 
do well to consider this question, and we believe an ex- 
hibition of really good mechanical drawings at the Glas- 
gow meeting this year would, if it could be managed, be 
alike beneficial to draughtsmen, engineers, and professional 
men. 

TESTING LOCOMOTIVE BOILERS. 

WITHIN the last few weeks no less than four locomotive 
boilers have exploded, and although the Great Eastern, 
South-Eastern, Lancashire and Yorkshire, Caledonian, and 
certain other lines test their boilers regularly by hydraulic 
pressure, all these explosions happened upon lines where 
no test of the kind is adopted. Within the last few years 
a considerable number of locomotive boiler explosions have 





taken place, and in every case upon one or other of the 
great lines upon which locomotive boilers are never tested | 


by the foree pump. On the other hand, we believe that 
there is no account of the explosion of any boiler regularly 
tested by the pump upon either of the lines where that 
test is adopted. The engineers of the Manchester Boiler 
Association and the Midland Boiler Association, each 
having many hundreds of boilers under their care, insist upon 
the hydraulic test as the only searching inquiry which can be 
made into theinternal character of a boiler ; in France the law 
~—— all steam boilers to be tested by the force pump, 
and in those parts of the United States where a police inspec- 
tion of boilers has been adopted i this is the case in the 
adjacent cities of New York and Brooklyn) the hydraulic 
test is always required. Now none of the great numbers 
of boilers under the care of the Manchester and the Mid- 
land Boiler Associations have exploded for years, explo- 
sions are especially rare in France, and even in New York, 
and notwithstanding the terrific explosion the other day on 
the Chenango steam vessel, the occurrence of this class of 
disasters is now unusual. We believe that experience is 
altogether in favour of a regular test of boilers by water 
pressure, up to nearly or quite twice their working 
pressure. Yet there can be no doubt that the opinion of 
many well-known and long-experienced engineers is 
decidedly opposed to this, or, indeed, any kind of 
testing, and we have heard it said that the loco- 
motive superintendent of one of the principal lines 
in the kingdom has declared that, if he were called upon 
by his directors to apply the hydraulic test to the boilers of 
his engines, he would resign his position, ‘This is the 
feeling, we believe, on the London and North-Western, Lon- 
don and South-Western, Great Western, Great Northern, 
Midland and North-Eastern lines, and with perhaps one 
exception, locomotive boiler explosions have become com- 
paratively common upon all these lines, It is feared, and 
we will not say without reason, that a temporary pressure, 
much beyond that at which the boiler is intended regularly 
to work, may permanently injure the boiler, and thus cause 
it to fail at a lower pressure than would otherwise have 
been the case, or, to put it more strongly, lead to failure 
where, otherwise, no failure would have happened. Nowit 
is quite certain that good boiler iron may owe be tested 
up to a strain of 10 tons per square inch without injury, 
remaining every way as strong as before the test. ‘This, 
we repeat, is true with respect to the best boiler iron, and 
even to the average of Yorkshire plates. It is only iron 
that breaks at 20 tons strain, or less, that is injured by a 
strain to half that amount, or rather more than one half, for 
a single strain up to one half the breaking strength 
of iron does not, on the general experience in such 
matters, produce injury. ‘The bursting pressure of a strong 
locomotive boiler, 4ft. in diameter, and made of the best 
t-in. plates, with double rivetted joints, should not be less 
than 850 lb. to 900 lb. per square inch, corresponding to a 
strain of say 274 tons per square inch of the strained 
section of the iron. Upon the ordinary experience with 
iron under all other circumstances, it should be prudent to 
test such a boiler to even 3501b. per square inch, and at 
least to 300 1b. It is to be remembered that there are 
5l-in. boilers made of ,’;in., and, in some cases, of no 
more than in. iron, and which, single rivetted as they 
are, would, when new, burst at 500 1b. pressure ; but this 
style of boiler making is not now continued in locomotive 
practice in this country. Even here, however, the boiler 
should bear a test-pressure of from 200 Ib. to 225 lb. without 
injury. Nevertheless, in boiler making the strength of the 
structure is sometimes unequal, and in parts less, perhaps, 
than that of the cylindrical barrel, the bursting pressure of 
which has been taken in the estimates just given, and to 
which bursting pressure all other parts of the boiler should 
be equal. It is, perhaps, the fear that they are not 
that causes many locomotive superintendents to hesitate 
before loading their boilers, even for a temporary trial, 
to more than their ordinary working strain. If, however, 
we assume the existence of weakness, whether original or 
produced, in any part of the boiler, it may, of course, 
happen that, without disclosing the defect, a hydraulic test 
would aggravate it. Here is the real ground of objection 
to the hydraulic test carried, say, to twice the working 
pressure, or to even one-half more than the usual load. 
And as the fear is grounded within the range of probability, 
engineers will never perhaps fully divest themselves of it. 
Dr. Joule has proposed to infer the strength of boilers by 
filling them quite full with cold water and then closing 
the safety valves, and lighting a fire in the fire box or other 
fireplace. The strain here applied would be that produced by 
the expansion of water by heat. The density of water 
being greatest at 39 deg., it is the same at 46 deg. 
as at the freezing point, and from 46 deg. to the boiling 
point, the expansion in volume amounts to about one 
twenty-third of the original bulk, the rate of expansion 
being very rapid after a temperature of about 150 deg. has 
been reached. Dr. Joule’s plan is to watch the increase of 
pressure upon a pressure gauge, and if it be regular, to 
infer the soundness of the boiler; a jerk or succession of 
starts of the pointer of the gauge denoting weakness. 
We have no means of knowing how far this mode of testing 
has the advantage over that by the pump, but we fear that, 
even if some portion of the boiler was over-strained in the 
process, the rise of pressure would not be so irregular as to 
attract attention; nor, allowing for the almost inevitable 
want of exact truth of form in the boiler, should we ex- 
pect the gauge to rise quite steadily, however sound the 
boiler might afterwards be proved to be. 

The real defects to be anticipated in a boiler are not uni- 
form weakness, affecting all parts alike, but local unsound- 
ness, often’ where the cause can hardly be detected, even 
when the iron has yielded under strain. If the iron, being 
weak, were uniformly so, nothing would be easier than to 
place a steel tape around the boiler and to note whether, 
after the pressure was let down, the barrel assumed its 
normal circumference. But a flaw at a single part, as long 
as the remaining strength there was just above the test 
pressure, could not, of course, tell sensibly upon the dimen- 
sions of the whole boiler. But the real value of the hy- 
draulic test is not injured by this reasoning, nor, if proper 
considered, nced any danger be apprehended as the result 
of its application, If a boiler is really as strong as, with 
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what are believed to be the best materials and work- 
manship, it may be calculated to be, no test up to one- 
third, nor, indeed, one-half this strength should injure it. 
We would not, at the same time, recommend much, if any, 
more than one-third the calculated bursting strength. Let 
us suppose that the test pressure is twice the working pres- 
sure, and that, in reality, the ultimate strength of the 
boiler was, in consequence of some local weakness, but 
twice and a-half the working pressure. Here the boiler is 
already unsound, and although it is possible that the test 
may aggravate the unsoundness, it is certain both that the 
weakness will, after a time, show itself in any case, and 
that, practically, the danger is not greater than before 
so long as the working pressure is kept at one- 
half of that at which the boiler is tested. In 
other words, 300!b. having been borne without visible 
failure, 125 1b. to 1501b. should be within the limits of 
safety for a moderate period of time. If at the end of this 
the boiler has grown worse, a subsequent test with the pump 
may be expected to show it at once. In any case, a boiler 
which is injured, however unsuspectedly, by the force 
pump t must have been already much less strong than 
was to have been fairly caculated upon; unless, indeed, 
there were reasous for suspecting weakness, in which case 
the boiler should be examined in the most thorough manner, 
and, unless quite satisfactory, condemned at once. The 
danger, we believe, from a boiler overstrained by a force 
pump, is not, practically, greater than from the same boiler, 
supposing it not to have been tested. If locomotive super- 
intendcuts everywhere should adopt this view, and act upon 
it, we are confident that locomotive boiler explosions would 
become of very rare occurrence. 
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LAW INTELLIGENCE, 


COURT OF QUEEN’S BENCH, Wesrminsrer, Junr 2. 
(Siltings in Banco, before the Lorv Cuter Justice, Mr. Justice 
Crompton, Mr. Justice BLACKBURN, and Mr. Justice Sure.) 
EX PAKTE IN. 

Iw this case a boiler, belonging to Messrs. Johnson (father and 
son), manufacturers at Westbromwich, in Statlordshire, had burst 
and killed several men. An inquest was held, at which there was a 
verdict of manslaughter against the Messrs. Johnson and their engi- 
neer, who had been in their service twelve years, and who had 
tested the boiler only a few davs before the accident. Evidence was 
adduced to show tiat the accident was to be ascribed to the want of 
or the thinness of the plates; and a boy about eleven years of 
was called as a withe-s on a most important point—whether the 
danger whistle” was blowing. He, however, it appeared, did not 
understand the nature of an oath, and, being examined by the 
coron_r on that point, said that he had never been taught what 
would happen to him if he told lies, or where wicked people went 
tu; that he had never heard the Bible read, nor ever heard the name 
of God. Nevertheless, the coroner received bis evidence, though 
not upon oath, and left it to the jury to be considered by them, and 
returned it as one of the depositions on which the inquisition 
was founded, which, as already stated, recorded a verdict of 
“Guilty of manslaughter” against Messrs. Johnson and their engi- 
neer, although one of the Messrs. Johnson (the father) took no part 
whatever in the manigement of the works. 

Mr. Macnamara now moved on their behalf for a rule to bring up 
the inquisition with a view to quash it. He cited the statute of 
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Edward L., De officio coronratoris (Alale’s Pleas of the Crown, 414); 
*Stanton’s case” (2 Ventris; 2 Burn’s Justice, 32, title 
**Coroner”); dJervis’s Oilice of Coroner, and 2 Taylor on Evidence, 
lsd, citing an American case, * Hawkes v. Baker” (6, Greenleaf’s 
feporis), to show that an inquisition taken on unsworn evidence or 





yy unswork jurors was bad, and should be quashed, 

Mr. Justice Crompton obseryed that it was a doubtful point, 
to say the least, whether a coroner's inquisition could be set aside 
for the reception of improper evidence. If that were so, very few 
such inquisitions could stand, for probably there were hardly any 
on which evidence liad not been improperly received. lle had not 
seen any himself in which it was not so. 

Mr. Macnamara said the authorities he cited showed that in such 
a case as this the inquisition should be quashed, and the coroner 
hold another, or a writ of ad melius inquirendum be issued. 

In the result the Court granted a rule nisi. 
VICE-CHANCELLOR’S COURT, Juxes. 
(Before Vice-Chancellor Sir W. P. Woon.) 

SIMPSON v. —THE 


HOLLIDAY.— MAGENTA DYK CASE, 


This is a trial before the Vice-Chancellor, without a jury, for the 
purpose of determining the validity of a patent for “improvements 
in red (magenta) and purple dyes,” granted to Dr. Medlock in 
January, 160, and now vested im the plaintiffy, who are manufac- 
turing chemists, by assignment made in October, 1860. The 
question in the present case is coufined to “mayenta” dye, which, 
according to Medlock’s specification, is produced by mixing aniline 
with “dry arsenic acid,” heating the mixture up to boiling point, 
then mixing the product with boiling water, allowing it to cool, and 
when cool passing it through a filter, the solution which passes 
through the filter containing a red colouring matter or dye, while the 
tarry substance which remains on the filter produces, on dissolution 
in spirit, the purple dye also included in the patent. 

The defendant, besides denying infringement, raises objections to 
the patent on the various grounds of want of originality in Medlock, 
the patentee, want of novelty in the invention, absence of utility, 
insullicient specitication both for describing the nature of the inven- 
tion and for etlecting the results claimed, and anticipation of the 
invention by various prior patents. As the case is as yet only par- 
tially opened, and will probably occupy some days, if not weeks, we 








must for the present coutine ourselves to this short outline, reserving 
until a future na more detailed statement. 
Sir y Kelly, QC, Mr. Grove, QC., Mr. Bovill, Q.C., 


urns, QC., Mr. G. M. Giffard, Q.C., Mr. J. A. Russell, 
and Mr. Diewry, appeared for the plaintiffs; Mr. Rolt, Q.C., Mr. 
Hindmarch, (.C., Mr. Day, and Mr. Bevir appeared for the 
defendants 


The be s will be resumed on Friday (to-day). 





COURT OF QUEEN'S BENCH, Westminster, June 8. 
(Sitiings in Banco, before Mr. Justice Buac KBURN, Mr. Justice 
MeL, and Mr, Justice Sunn. 

STALEY AND ANOTHER, APPELLANTS, V. THE OVERSEERS OF THE 
TOWNSHIP OF CASTLETON, IN THE PARISH OF ROCHDALE, LAN- 
CASHIRE, 

This was a case upon a poor-rate appeal. The rate was on 
a mili oceupied by the appellants, Staley and Wilkinson, at Dicker 
Green. Gross estimated rental, £262; rateable value, £210; rate 
{at 2s. in the pound), £21. The mill was a cotton mill, and pre- 
mises connected therewith, and the appellants were the owners as 
well as the oecupiers, The mill was furnished with a steam engine 
of about 40 nominal horse power, with a suitable steam boiler, for 
generating steam to work the engine and to warm the mill. The 
mill was titted to its full capacity with all the machinery useful and 
necessary for the purposes of a cotton mill. Shafting, connected 
with the steam engine, was fixed throughout the mill, for the 








purpose of turning the machinery. Steam pipes from the boiler 
were carried through all the rooms of the mill, for the purpose 
of warming them. The machinery had, until the stoppage of the 
mills, been used for spinning cotton. ‘The machinery was, in some 
instances, fixed to the floors of the mill, in order to its steadier 
working, while, in other instances, it was merely placed upon the 
floors of the mill. According to the custom of the trade, the 
spinning machinery was in the nature of tenant’s machinery or 
fixtures. Shortly after the commencement of the civil war in 
America the business fell off very much, and the appellants were 
compelled to reduce the hours of labour, and at length, in Jan- 
uary, 1862, in consequence of the continuing badness of trade, the 
appellants determined to work up all the cotton they had in the 
machinery and on hand at their works, and to close the 
mill, and discontinue business therein until a great improvement 








in the trade should take place. Accordingly, in January, 
1862, they stopped the working of the cotton in the ma- 


chinery and on hand at their works, and discharged all their 
workpeople, excepting their tireman or steam engineer, whom, and 
whom alone, they have since employed on the premises, at a consi- 
derable reduction in wages, for the purpose only of keeping 
the steam in the mill, and turning the engine and machinery for 
the purposes mentioned; and, since then, they have not had any 
goods whatever in the mill, nor have they ever worked the mill 
except for the purpose of turning the machinery, and keeping the 
machinery in repair, and ready tur the revival of the cotton trade. 
Ever since 1862 the rooms have been kept constantly warmed by 
means of steam passed through the steam pipes, and steam has 
been constantly kept up in the boiler, which has, from time to time, 
been cleaned, for the purpose of keeping it in condition, and the 
steam engine has been worked at least an hour a day ; the shafting 
throughout the mill has been turned daily by the steam engine ; 
every part of the machinery has remained in its proper place, and 
has been cleaned from time to time, as required. ‘Those parts of the 
machinery known as the carding engines (twenty-four in number) 
have occasionally been turned by means of the steam engine; and 
in short, since 1862, «ll parts of the mill and machinery have been 
constantly kept in a perfectly fit condition to be used as soon as a 
revival of the cotton trade should take place, and, unless this were 
done, the machinery would become almost worthless, The gross and 
rateable value, and the amount of the rate, as it appears in the assess- 
ment, are made up thus:-— 


























: ts Rate. 
Steam engine, at £2 per horse-power £30 £64 0 £3 8 
iding of t l . ‘ 176 lil 7 14 38 
Oilice ar 3 i 1 0 9 
Total ee £261 £210 0 £21 0 
The assessment was, in short, made upon the engines and mill as if 
the same were in full work and operation as a cotton mill. It was 













admitted that up to the civil war in Aimerica the average rateable 
value of the mil, &e. was £210, and will be the same when the 
cotton trade revi Jp to the e nie * the civil war the 
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nery and mill were at (ull work, or as if the mill were a mere ware- 
house for storing machinery, or to the extent of the rent reasonably 
obtainable for the mill, , if they had been let to a tenant from 


year to year (the tenant paying all charges), or how otherwise. The 
rateable value of the building, used as a warehouse for storing 
machinery, would be £141, 

Mr. Joseph Kay argued for the respondents in support of the rate. 

Mr. Holl argued for the appellants against the rate. The mere 
capacity of the mili to receive the machinery was not, he urged, the 
test of value. The machinery no doubt increased the rateable value, 
and therefore was part of the thing rated; and where the machinery 
was attached to buildings, so as to increase the value of the building, 
the thing which is rated is the building, so increased in value by ‘he 
machine Therefore he argued that here there was no bencticial 
eccupation. 

In the course of the case, Mr. Justice Blackburn observed that it 
was an element of hypothetical value that the mill we 
for “gooi times to come.” In a previous case it had | 
and was quite clear on the Parochial Assessment i 
of value was not the actual rental, but the rent which might reason- 
ably be gotten. It could not be supposed that just now the mill 
could be let at such a rent. But it did not follow, because it could 
not realise the rent, that theretore it was not of the value. A hypo- 
thetical value was here stated as agreed upon, though, as it seemed, 
ratner at a high amount. It could, it appeared, be let as a warehouse 
at £140, and that at least was the present beneficial value. 

Mr. Kay said he claimed more than that. 
tended that even when the mill was stopped two years ago, when 
times were far worse than they were now, it would have let tor more 
than the mere warehouse rent; not, indeed, to a mere tenant fora 
year, but on a reasonable term. The principle was that the mill was 
protitable communibus annis. Within the last two years thousands 
of pounds had been expended in building mills with a view to the 
future revival of the trade. No doubt, if the overseers were to look 
to the particular year, and ask what a tenant would give for the 
mill, of course it would be not a farthing; and in that view the 
premises could not be rated at above a warehouse value. But 
taking a reasonable term it would be otherwise; and so, he insisted, 
it should be, and the overseers were entitled to rate the premises at 
the rent which would be realised on a reasonable term. 

Mr. Justice Blackburn, in giving judgment, said that though the 
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of persons, it was not one of any difficulty. Before the stoppage of 
the cotton trade the mill was rated at a value not disputed. Owing 
to the stoppage the mill was no longer worked as a cotton mill, but 
only so as so keep it in good condition when better times should 
arrive. The question was at what value it should now be rated. The 
Parochial Assessment Act laid down the principle—that is, of the 
value to a tenant from year to year; that is, the rent at which the 
premises might reasonably be expected to let from year to year. 
Of course, as things now were, the mill—as a mili—would not let 
for anything fora year, It was insisted, however, that the mill 
should be rated as for a reasonable term; that is, as if it were, in 
fact, let on a term at the time of the stoppage. But that would be to 
alter the terms of the Parochial Assessment Act, which were “from 
year to year;” that is, rebus sic stantibus, what would the premises 
et for a year, or from “year to year?” It was not the aunual 
value in tuture, but the aunual value now, which was to be con- 
sidered. In the sale of a mill, no doubt, the future possible value 
would be considered, but not in estimating the annual value from 
year to year. On the other hand, it could not be contended that there 
was no annual value at all. The yearly value was that which a 
man would give for the premises at present, with their present 
capacities, and with his present capacity for holding the premises. 
Thus the value of a railway was the value to a railway company, 
with rolling stock, &c. So the value of a mill was the value to a 
millowner with the requisite machinery. Now, no doubt, the owner 
of mill machinery would give a reasonable rent for a building tit to 
receive and preserve it; and that rent was the test of the present 
annual value of the premises. And it had been ascertained and 
agreed upon by the parties at a certain amount, at which, therefore, 
the premises were rateable—Mr. Justice Shee concurred. 





Sovurawark Barpes.— The chairman of the Southwark Bridge Com- 
pany has lately addressed a letter to the Lord Mayor, stating that 
the directors are prepared to propose to the Corporation, and to 
conclude a negotiation for opening the bridge to the public for a 
limited period on terms to be agreed upon, or to effect a sale for the 
sum of £200,000. 





| metal ring formed in segments. 


THE HISTORY OF THE HYDRAULIC PRESS. 


As the celebration of centenaries seems to be one of the fashions 
of the time, perhaps we may be allowed to celebrate, in a mild way, 
the second centenary of the hydraulic press. We may say that we 
even feel in a manner bound to this our celebration of the anniver- 
sary of the invention of this mighty mechanical agent, because, just 
as with regard to the origin and histories of immortal bards, there 
are some very mistaken and dubious accounts current as to the 
origin and history of the hydraulic press. The first birth of this 
machine, ouly second in value and importance to the steam engine, 
may be said to date from 1664; for in that year was published the 
“ Traité de Véquilibre des liqueurs, et dz la pesanteur,” by that extra- 
ordinary man, Blaise Pascal. He wrote:—“ Si un vaisseau plein 
d'eau, clos de toutes parts, a deux ouvertures, Vune centuple de Uautre, 
en mettant & chacune un piston qui lui sois just, un homme, poussant le 
petit piston, égalera la force de 100 hommes qui pousseront celui qui est 
plus large, et en surmontera 99.” He goes on to say that, “in what- 
ever proportion are the sizes of the openings, if the forces on the 
pistons be as the openings, these forces will be in equilibrio,” 
Pascal then, with remarkable clearness and method, points out that 
the principle of virtual velocities, found in the lever, the inclined 
plane, &c., is also to bo seen in this machine, “as the space gone 
over by the little piston is to that passed by the large piston, as 
the force of the second is to that of the first.” The first hydraulic 
press was of an essentially rough-and-ready kind, as it consisted 
simply of a barrel filled with water, in communication with 
a long vertical tube. The hydraulic pressure, however, burst 
Pascal’s wooden barrel with the same efliciency as the cylinders 
of some ill-constructed and badly cast presses are now broken 
to this day. We next hear of the hydraulic press in Leopold’s 
“ Theatrum Machinarum,” published in 172). A practical applica- 
tion of its principles was made about 100 years ago by a distin- 
guished auatomist of that day, named Wolf. In order to examive 
animal tissues, he stretched his specimen over the broad and short 
leg of an inverted syphon, the longer leg being filled with water. 
The hydraulic pressure thus distended the substance stretched over 
the short leg of this, probably now obsolete, “anatomical syphon.” 
At last came that remarkable maa Joseph Bramah, born nearly in 
the middle of the last century, and the Richard Roberts of his time. 
Although it has been ignorantly stated in Mr. Smiles’ last work 
that he was not a first-class inventor, we must beg to differ from 
this opinion; and we feel confident that a thorough examination of 
his life will show Bramah to have been only second to Watt in 
pretty much the same relation as the hydraulic press is inferior 
in importance to the steam engine. He was the true and original 
inventor of many of the machine tools, for the honour of whose 
introduction several different men have scrambled during the last 
lifty years Many of the inventions of the, and as yet but insuffi- 
ciently appreciated, Bramah, are still as much adjuncts to our daily 
Enyglish life, as * household words” are * familiar in our mouths.” In 
1795 Bramah obtained a patent for a “new invented hydrostatical 
machine, capable of becoming the primordial, or first cause of 
motion in all kinds of inanimate movements whatsoever, aud may 
be employed instead of pumps, any other hydraulic en- 








or 





gine, for the purpose of raising water through auy given 
space.” Bramah, by this patent, converted the seemingly 
absurd “ hydrostatic paradox ” iuto a living mechanical truth. Pas- 


cal was thus the scientific discoverer, the inventor on paper, of the 
hydraulic press; Bramath was the practical mechanical inventor. A 
beautifullly executed hydraulic press, the first ever made, inscribed, 
«J. Bramah Invit. et. Feett., 1796,” is now in the Kensington Mu- 
seum, coutributed for exhibition by the director of the Museum of 
Economic Geology, under the fostering care of our distinguished 
Superintendent of Specifications, 

Since Bramah’s pateut two great improvements, apart from the 
different special improvements and alterations incidental to special 
requirements, have been applied to the hydraulic press, The first 
of these is the arrangement for packing the joints; the second is the 
mode of streugthening the cylinder of the press. 

We all know how much more difficult it is to make a water-tight 
joint than a steam-tight joint, with equal pressures behind each. 
his difficulty had of course to be eucountered by Bramah. In all 
modern presses the packing is formed by casting an annular recess in 
the neck of the cylinder of the press; into the recess is fitted a 
cupped leather collar, which is itself steadied in the middle by a 
This cupped leather collar is gene- 
rally beaten into shape out of a circular piece of leather, from the 
inside of which has been cut a circular disc. This annular dish, as 
it were, is inverted towards the water, which thus enters, and the 
very pressure tends to keep the joint tight. ‘he combined sim- 
plicity aud elegance of the whole scheme are evidence of a stroke of 


| genius, and its invention sheds great honour on whoever invented it, 





The proposal has since been submitted to the | 


consideration of the Courtof Common Council, who discussed it with , 


closed doors. It was eventually referred to the Bridge House 
Estates Committee, for consideration and report. 


ae earaaiincne aie | although, at the same time, we may remark that the same geueral 
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idea is embodied in the ordinary pump bucket, used in common 
suction pumps, and in the larger draw-lifts for mines. But who is 
the inventor of the cupped collar? ‘That is the question, and one to 
which we wiil devote a few moments’ attention. 

In the first place, this contrivance is not described or delineated 
in Bramah’s patent. Bramah is, however, generaily credited with 
itsinvention in the common text-books, and Bramah appears to 
have at first used a hempen and leathern packing, fitted into a 
common stuffing box. In Mr. Smiles’ late work* be states, on the 
authority of Mr. James Nasmyth, that the late Mr. Henry Maudslay 
was the inventor of the self-tightening collar of the hydraulic press. 
Mr. James Nasmyth again gives the authority of Mr, Henry 
Maudslay himself for his statement. ‘There can be no doubting the 
good faith of both the late Mr. Maudslay and of Mr. Nasmyth, but 


. . | itis a pity that Mr. Smiles did not make some atte npt to verif 
case, no doubt, was of considerable importance to an important class | oes : P y 


the question. Mr. Nasmyth was Mr. Maudslay’s apprentice, and 
it is not customary to take the interested evidence of either 
masters or men, however honourable the individuals themselves 
may be. We think that a reference to page 394 of the “Com- 
pendium of Practical Inventions,” published as long ago as 1819, 
will dispel these illusions with regard to Mr. Maudslay, aud will 
place the crown, or rather collar, on the right man.f It will there be 
seen that the invention is distinctly ascribed to the late Benj amin Hick, 
of Bolton, the well-known and distinguished engineer, Inalluding to 
a drawing and description of the cupped leather collar, the writer 
says—“ This simple mode of making the junction of the ram and 
cylinder water-tight was invented by Beujamin Hick, of Bolton, 
several years ago, and is now universally practised. In the old 
method of fitting up this part, an enlargement of the cylinder was 
made at the mouth, in which the leather was placed, and then 
secured by a loose metal ring, called a collar-plate, placed over it, and as 
large in diameter as the head of the cylinder, to which it was attached 
by ten or twelve screws, which, from the unavoidable inequality of 
their bearings, were continually subject to accidents.” The Com- 
pendium of Practical Inventions” was thus published only five years 
after the death of Bramah himself; the same statement will be 
found in a work publisiied at an anterior date. The late Mr. Ben- 
jamin Hick was the first agent, or, rather, the firm of Phwaites, Hick, 
and Rothwells, of Bolton, in which Mr. Hick was the managing 
partner, were the first ageuts in Lancashire for the sale and manu- 
facture of Bramah’s presses. Considering how much Benjamin 
Hick achieved in the cause of mechanical science, it is rather sur- 
prising that his name is not oftener mentioned in the front rank of 
the mechanics of the age we are fast leaving behind. ’ 

We now come to what may be termed the second great improve- 
ment made in hydraulic presses since Bramah’s death, aud in this 
category we place the proper construction of cylinders intended to 
stand high pressures. We have alluded to this principle in an 
article in one of our late numbers under the heading of * I'he hoop 
tension of thick cylinders.” As 1 ng ago as 1825 Professor Barlow 
showed that the outer portions of a thick cylinder add very little to 





* ‘Industrial Biography : Lronworkers and Toolmakers.” London : John 
Murray, 1863. ' —— 
+ The ‘* Mechanic; or, Compendium of Practical Luventions. Vol. 

Liverpool, 1819. 
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its strength, as but lit tle of ‘the strain is transmitted to the « outside 
layers. His law is that “in cylinders of metal the power exerted by 
different parts varies inversely as the square of the distances of the 
parts from the axis.” In this we see the explanation of the cou- 
tinual failures of the presses used in launching the Great Eastern. 
Although the rams were really ouly 10in. in diameter, and although 
the sides of the cylinders were as much as 7}in. thick, yet they 
nevertheless burst under pressures of less than five tons to the 
square inch. The practical rule given by Prof. P. Barlow to find 
the thickness of metal for a hydraulic press is:—“ Multiply the pres- 
sure per square inch by the radius of the cylinder, and divide the 
product by the difference between the cohesive power of the 
metal per square inch, and the pressure per square inch; and 
the quotient will be the thickness sought.” Acc ording to 
the usual calculation, a press which would have to stand twice the 
pressure to be un me by one of the same size, would accordingly 
have its sides made twice as thick; whereas it will be seen that the 
doubly-strained press will have to be made rather more than twice 
as thick. But mere thickness of metal has limits of several kinds, 
and recourse should be had—in presses cay ge to stand much pres- 
sure, or to be very light—to hoop tension, | vy shrinking on rings, or 
by straining on coils of wire, upon the plan patented by Mr. Long- 
ridge. To this plan, rather than to idly wait A the discovery of a new 
cast metal, should the makers of hydraulic presses look for meaus of 
improvement. So much for the cylinders, while the rams and t ps 
and bottoms could be cast much ligiter thin they usually are by 
the use of well chosen metal, and a proper arrangement of webs. 
To enumerate the different appli cations of the hydraulic press 
wouid be to compile a catalogue of almost every engineering opera- 
tion in which the exertion of very gre: at power is require After 
having been used for many years in making clay pipes for drainage 
and water supply, lead and pewter pipes for plumbers and gas-fitters, 
the hydraulic press is now used for what appears asomewhat similar, 
and almost still more important application—that of cold-drawing 
steel tubes. In pt, and the other cotton countries, the 
press is used to compress the cotton to such an extent that one ton 
weight only measures 40 cubic feet. The Australian bales of wool, 
and the hay sometimes sent out abroad for the army, are co apres ssed 
lyd raulic presses, generally placed 
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y 
for packing in the same way. Hy 
vertically, are used for extrac om he oil from linseed, rape seed, ¢ an 
hemp seed, and also for almond, olive, and nut oils, The press is 
also used in the manufacture of stearine — and in expressing 
the essence from hops } In all experi- 





, and the tannin from the bark 
ments on the strength of materials where the specimens are of large 
size, and whether they be tested up to only proof strength, or to de- 
struction, the hydraulic press is indispensable. It is accordingly 
bars either by extension, compression, or flexure ; 
1s, chain cables, anchors, iron beams, apd girders, 
Messrs. c, of Bolton, have punched holes, by meaus of hydraulic 
pressure, about 8in. in diameter in 3in. plates, with an exertion of 
force of more’tl 099 tons. A small tool on this principle is now 
used for punchi: ates, instead of the common boiler maker's 
“ bear,” and the lightest and most useful lifting jacks are those on 

inciple. Robert Stephenson used the hydraulic press 
of the Britannia and Conway bridges; by 
Great Eastern was at last launched, and by 
its how replace expensive dry docks, and 
most important applications of the 





















imasses.—Jechanics’ Magazine. 
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Grants of Provisional Protection for Six Months. 

715. Hanry Epwarp livrcuins, Gilston, Hertfordshire, “‘ Improved breech- 
loading cannons or guns, and mananen projectiles adapted to be used 
therewith, but canabie of be used with other cannois or guns.”"—Peti- 
tion re orded 2ist Murch, 164. 

949. JouUN MILNES, Gioucester, ‘* Improvements in fuel."—Petition recorded 
Lith April, 1864 
1044. Danie. Harri 
struction of meta 

April, 1864 

1047. WiLtiaM Taytor, Stackheads, Lancashire, ‘‘ Improvements in 
machinery for spinning cotton "— Petition recorded 2th April, 1864. 

1089. OxkiIn CLARK bUKpbicT, Newhaven, Connecticut, U.s., ** lmprove- 
ments in manufacturmg nuts, and the preparation of the metal therefor, 
and in the machinery or apparatus employed therein.” 

1097. Davip CLarkr, Birkenhead, Cheshire, ** Improvements in the manu- 
facture of Ve n binds, ’—Petitions recorded 30th April, 1864. 

1108. ALY RED fr NewrT¢ Chancery-lane, | ondon, ** Improvements 
in the man communication from Hermann 
August Jaques leburg, Prussia. —Petition recorded 
2nd May, 13864, 

1151. ANvREW Barcuay. Kilmarnock, Ayrshire, N.B., “Improvements in 
certain apparatus for injecting and ejecting z flu ds.” 

1154. Fkancois Martin, Acton, Middles sex, ** Improvements in anchors.” 
— Petitions recorded 6th May, 1864. 

1183. DanigL Burier, Islington, London, ‘* New or improved mechanical 
arrangements app slicable to steam hammers specially useful in the manu- 
faeture of tinfoil.”— Petition recorded 10th May, 186 i. 

1198. Ropert WILSON, Patricroft, near Manchester, “* Certain improvements 
in, and applicable to. hydraulic and other presses, and in steam engines 
and pumps tor working the hydraulic presses, or forcing or raising 
fluid-, also in apparatus for hooping bales of cotton and other sub- 
stances.” 

1199. Orro Sactis, Aldermanbury, London, *‘ Improvements in the manu- 
faci ure of aniline dye colours. aa communication from Richard Froeh- 
ling, Gesundbrunne nN Berlin, Prussia. 

1200. JouNn Puriuirs, Hatton, near Leeds, Yorkshire, “ Improvements in the 
purification of coal gas, and in the applications of the products resulting 
irom such purification.” 

1202. SAMUEL Rowinson, Great Brunswick-street, Dublin, “ An improved 
name-plate, letter receiver, and bell pull for doors,” 

1204. James Lez Norton, Belle Sauvage-yard, Ludgate-hill, London, “ Im- 
provi ments in mg uchinery emplo, yed in tentering, stretching, and drying 

fabrics, paper, and other material: 

120% 4. THoMAS NestiAM KirkuaM, West Brompton, and VERNON FRANCIS 
Exsom, Highgate, Middie-ex, * imp rovements in cleaning, bleaching, and 
dyeing woven fabrics and piece goods, 

206. MaiTuxw Piers Warr BouLtoy, Tew Park, Oxfordshire, “ Improve- 
meuts in obtaining motive power from steam or aeriform fluids.” 

1208. Ropext Doyne Dwykx, Liverpool, “ lmprovements in apparatus 
for cleaning the bottoms of iron and other ships and navigable 
vessels.” 

1210 Ropert Francis Farruir, Gracechurch-street, London, ‘t Improve- 
ments in locomotive engines and boilers.”— Petitions recorded 12 th May, 


















, Oxford-street, 
¢ and slate billiard tables, 


London, “Tmp rovements in the 
"Petition recorded 2 bth 







































1212. ArtnuR GaLL, Gloucester-terrace, Hyde Park-gardens, London, 
“Improvements in fire-grates and apparatus for cleaning chimneys or 


1213. ALFRED Goopricu, Eglington-road, Middlesex, “ Improvements in 
carriages to be propelled by the human ‘body re 

1216. GrorGe HaseLrint, Southampton-buildings, Chancery-lane, London, 
“ Improveme: table driliing mach nergy, parts of which are 

Applicable og ines for other purposes.”—A comuuunication from Isaac 

t ew York, U.S. 

1218. DANIEL ae Low Moor, near Bradford, Yorkshire, ‘‘ Im- 
provements in the manufacture of card cloth, and other water and oil- 
proof fabrics.” 

1220. CuarLes Lippy, Abingdon-street, Westminster, “‘ Improvements in 
the mode of, ! apparatus for, constructing breakwaters, moles, and 

erections.’’—Petitions recorded 13th May, 1564. 

1222, Ropert GrirvitHs, Mornington-road, Regent’s Park, London, *Im- 
provements in propelling ips or other vesse 

EDWARD YBUKD FURRELL, Marlborough-hill, St. Jobn’s Wood, 

Middlesex, *‘ Improvements in the method of, avd apparatus for, 
communicating between the guards Pe the engine drivers of railway 
trains.” 

1224. BarTHoLoMEW GyTE and Martin Wasi, Edale, Derb yshir e, “* Im- 
provements in machines for twis ting aud doubling yarn and u sf 

1226. FRANCIS BLACKWELL, Beeralston, near Tavistock, Devonsh ire, ‘se Ime 
proved machinery for punching met al. 3 

1228. ALrRED Fryer, Manchester, *“ Improvements in treating animal 
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charcoal in the process of revivification, and in apparatus employed 
therein.” 

123u. Kicuarp Jones, Birmingham, * An improved self-acting money till.” 
—Petitions recorded 14th May, 1864. 

1232, JosnvUA WoMERSLEY, Norwich, a Improvements in the manufacture 
of paper from certain fibrous substances.” 


s is that made of it in late years to forging large 





1234. Witutam Ren, Adel ide- road, H Haverst ock Hill, Middlesex, ‘‘ Im- 
provements in apparatus used for testing the insulation of ‘electric 
tele:raph wires or conductors.”—Petilions recorded 10th May, 1864 

1236. Witt1am Witson, Mi: anchester, ** Improvements in, and apparatus for, 
generatir 2s from hydrocarbon or other volatile oils for illuminating 
and other purposes.” : 

1240. Joun FLETcueR, Winterton, Lincolnshire, “ Improvements in reaping 
and mowing machines.” 

1242. Joun HAMILTON, jun., 
graph posts 

1244. George Hunter, Maenturog, Merionethshire, “ Improvements in 
apparatus for cutting marble, -tone, slate, and coal.” 

1246. Sueninton Foster, Sunderland, Durham, and Wi.u1am Rowpkry, 
Whitstable, Kent, ** Improved apparatus for reefing and furling the sails 
of ships or vessels.”—Petitions recorded 17th May, 1864. 

1248. WinLiAM WaNkLYyN, Albion M » Bury, Lancashire, “ Improvements 
in machinery for ginuing cotton.” 

1250. PeRcivaAL Mosks PAusons, Blackheath, Kent, “Improvements in 
ordnance and projectiles,” 

1252. Ricnarp Situ, Glasgow, Lanarkshire, N.B., 
obtainin g colouring matters,” 

1254. Joux BILBY MERRIKIN, Bath, Somersetshire, “ Improvements in 
bottles or vesse!s for containing poisons.” 

1256. WittiaM ADKiNS, Birmingham and Sheffield Tool Works, Lionel- 
street, Birmingham, “‘ A new or improved lever wrench or self-adjusting 
spanner.” 

James WEBSTER, Birmingham, “ Improvements in the manufacture 











Liverpool, “ Improvements in electric tele- 
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“Improvements 








Highbury New Park, Middlesex, * Tmprove ments 
and ways, parts of which improvements are also 
nt way of railways,”—Petitions recorde i 18th 












1864, 


Dublin, and Joun Jones, Liverpool, *‘ Improve- 


1s Henry Smatracn, Leeds, Yorkshire, ‘‘ Im- 
arrangement of machines for winding cops, 
and beaming from cops, part of which 


improve: lifferential motion, is applicable to roving 
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whines.’ 

1266. WittiAM Dray, Arthur-street, London Bridge, London, “An improved 
apparatus for raising carriages and other weights.” 
268. WILLIAM ARGEANT, Bradfielu-on-the-Green, North 
“* Improv: ments in the construction of horse hoes and s l 

1270. Joseph FReeMAN, Epwakpd Gack J "RERM AN, and CUARLES HENRY 
Fut EMAN, Bridge-roa i, Battersea, Surrey, ‘ " ive nents in treatii 

} aplent varnishes, and also drying oils and t —_ 

1 and othcrwise improve the sa 









nshire, 














E pwarp W 
‘for weayl 
DWARD ALFRED Cowper, Great George-street, Westminster, ** Im- 
its in machinery or apparatus for separating cotton fibre from 


ertain improvements in 





£0, Preston, Lancashire, 
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ARD Hope ms Clifton, Gloucestershire, “‘ Improvements in har- 

rded 2 th May, 1*64. 

Ss ORLANDO WINKLES, Birmingham, “ Improvements in fasten- 

: eve links, s« itaires, and other articles of jewellery.” 

WILLIAM GrorGe TopMan and Joun Hexry TopmMan, Bow-lane, 
London, ** im proven ents in presses for printing or stamping.” "— Petitions 
recordes 2ist Me lod4 

1290. GROKGE YOMLIN 
* Imj sovements 


oni 3." —Petilions 7 














LousFIELD, Loughboror 
Machinery for cutti 
from Wiliam Thomas Nicholson, Providence, 
tion recorded 23rd May, 1864. 





;, Brixton, Surrey, 
A communication 
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Inventions Frotected for Six Months by the Deposit of 
Complete Specifications. 





Cuark, Carli-ie, Cumberland, “Improvements in stench 

ed gullies.”—Deposited and record-d 27th Muy, lsb4 

1331. Henai yo EN BONNEVILLE, Porchester-terrace, Bayswater, Mid- 
die-ex, “ Improvements in the manuiacture of swivels.”—A communi- 

ation from Georges Edouard Hachin, Rue de Braque, Paris. —Deposited 

and recorded 30th May, 1864. 











Patents on which the Stamp Duty cf £50 has been Paid. 


1445. Hewrt dE SimENCcOURT. Corbyn’s Hall, near Dudley, Worcestershire, 
and JouN KRNYuN BLACKWELL, Gloucester-terrace, Ilyde Park, London. 
— Dated 7th June, 181, 

1643. WILLIAM McNavout, Manchester.—Dated 27th June, 1861. 

5 xT Newton Pennick, Witton House, nea: Norwich,—Dated 3rd 












JLIAM RicharD Jeune, Flower-terrace, Campbell-road, Bow, Mid- 
sex. Dared 8rd June, 1861, 
SM OLIVER JOUNSTO 





nN, Newcastle-upon-Tyne.—Dated 6th June, 


1409. Winniam CLark, Chancery-lane, London.—A communication.—Dated 
Sth June, 1s6l. 

1400. Win.iaM Keynoups FLoyp, Commercial-road East, Middlesex.—Dated 
4th June, Ls 

1409, Jour ALLIN WILLIAMS, Baydon, Wiltshire.—Dated 4th June, 1861. 

1415. Francois JULES Manceaux, Paris.—Dated 5th June, 1861. 

or 0. SAMUEL HAWK.NS, John-street, Kingsland-road, Middiesex.—Dated 
ith June, 1861. 

JANES WHITEHEAD, David-street, 





170 Manchester.—Dated 10th June, 
ls6 

1418. — NicKOLs, Manchester.— Dated 6th June, 1861. 

1421. Leon Josepu Pomme DB MIRIMONDB, Paris.—Dated 6th Juno, 






Joun PLatt and WinuiAM RicuArpson, Oldham, Lancashire.—Dated 
h June, ls6l. 
30. Joun Piatt and Wiui1aM Ricuarpson, Oldham, Lancashire.—Dated 
6th June, 1861. 
1448. ALEXANDER ANGUS CroLL, Coleman-street, London.—Dated 7th June, 


1518. Jou KNOWLES, Bolton-le-Moors, Lancashire.--Dated 13th June, 
1801. 





Patents on which the Stamp Duty of £100 has been Paid. 

1540. WiLtiAM Henry WaL«enn, Chancery-lane, London.—Dated Ist June, 
1857. 

1579. Ricard Rogerrs, Heaton Norris, Lancashire, and Wrient Suaw 

and SAMUEL Suaw, Gee Cross, Cheshire.—Dated 5th June, 18.7. 

1587. WILLIAM EDWARD NeEwToN, Chancery-lane, London.—A communica 
tion.— Dated 5th June, 1857. 

1598. AMoKY FaikBANKS SHERMAN, Roxbury, Norfolk, Massachusetts, 
—Dated 6th June, 1857. 











Notices to Proceed. 

193. Epwarp Myers, Millbank-row, Westminster, and Henry Dunpas 
GLoAG, Pall Mall, London, “ Improvements in apparatus for propelling 
and steering ships or vessels.” 

199. Joun Epwakp Dix, Albany-road, Camberwell, Surrey, “‘ Improve- 
ments in the construction of furnaces for steam boilers and other useful 
purposes, 

202. Joun Prppineton, Gracechurch-street, London, “‘ Improvements in 
the manufacture of paper from straw and other analogous vegetal) 
fibrous substances."—A communication from Augustus Henry Tait, 
Jersey, Hudson, New Jersey, William Henry Holbrook, New York, and 
Asahel Knowlton Eaton, Brooklyn, Kings, U.S.—Petitions recorded 2%:d 
January, 1864. 

20S. SAMPSON MOORE, 








North Foundry, Liverpool, ‘‘ An improved overhead 

tr jing jib-crane, for facilitating the loading and discharging of navi- 

gable vessels, and for lifting and removing heavy bodies snerally, parts 
of which improvements are also applicable to overhead crab winches or 
travelling jennies.”— Petition recorded 25th Januar, y, 1864. 

223. HeNxy CHARLES HUSKISSON, Manchester, mprovements in the 
manufacture of buttons.”—/etition recorded 26th January, 1564. 

228. WiLLIAM Epwarb Gepe@k, Wellington-street, Strand, mdon, “*An 
improved rotary steam engine.”—A communication from Alexandre Gerin, 
Lyons, France. 

231. sipNEY GRAFTON, Warstone-iane, I 
ap paratus f.r aiding or assisting persons in 
vebicles,” 

233. Euan ATxINS, Birmingham, “Improvements in fastenings for 
brooches, sleeve links, solitaires, belts, and other articles of jewellery and 
dress.— Petitions recorde 27th January, 1864. ; 

236, Exocti WaTKIN James, Biynllys, Cardiganshire, “ Improvements in 
ap} us fe ving buoyancy to, or raising, sinking or submerged ships 
aud other sinking or sunken bodies.” : 

237. Josxpu Ropeexs, Hunslet, Leeds, Yorkshire, “‘ Imp wovements in 
the construction of railway and road wh eels, of road wheel arms or axles 
od ulso of pulleys anu drums.”—Petitwns recorded 25th January, 























ham, “ Improvements in 


utering and alighting from 





















oar, Wnutias EpwARkD Maung, “Improvements applicable to steam en- 
gi —A communication from Nathan Thomas Edson, New Orleans, 
U 
249. Bryan I’ANson Bromwicn, Birmingham, “ Improvements in the 
construction of casks or vessels for the storing and preservation of 
wines, spirits, and other liquors or fluids.’ "Petitions recorded 29th Jan- 
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. PETER ARMAND LECOMTE DE FoNTAINEMOREAU, ‘South. street, . Fine 
bury, London, “ Improvements in stays and other articles of wearing 
apparel.”"—A communication from Madame V. Billard, Par 

254. ALFRED TozEx, Manchester, “ Certain improvemente in ‘hand pumps’ 
for forcing liquids, and in an adaptation of swivel to ‘union joints,’ used 
for connecting hose pipes.” 

£58. Jossru Purtuirs, Albert-square, Clapham-road, Surrey, “ Improve- 
ments in piles or cylinders for piers, embankments, coffer dams, and other 
structures that are wholly or partially under water.” 

260. Epwarp Thomas Hvenrs, Chancery lane, London, “ Improvements 
in submarine batteries.”"—A communication from Captain Henry Doty 
and Captain William Porter Downer, Rue Gaillon, Paris, 

261. Josera W HITWORTH, Manchester, * * Improvements in projectiles.”’ 

264. Epwarkp Myexs, Millbank-row, Westminster, and Hexay Dunpas 
Gioae, Pall Mall, London, ** Improvements in the construction of rotary 
pumps.”"—Petitions recorded 30th January, 1864. 

39. Witttam NeLson ILlvrcuinson, Plymouth, Devonshire, “ Improve- 

ments in the construction of cylinders of hydraulic machines, 
applicable also to the construction of ordnance and other articles or 
vessels subject to pressure from within,.”—Petition recorded lst February, 
1864. 

274. Davip Anpxerson, Birmingham, “ Improvements in the manufactare 
of curtain and other rings, and in tools to be used in the said manufac- 
ture, which La mee ements are also applicable to the manufacture of other 
articles of : re. 

279 Sam EL 
































jun, Rue de Jeuncurs, Paris, “ Improvements in 

machine or imitation lace.” 
28! orne® HAMMOND, Manchester, and JAMES WILLIAM Kemp, Salford, 
Lancashire, “Improvements in the manufacture of iluminating gas, 
apparatus to be employed therein.”—Petitions recorded znd 











. it. 
RANCIS WILLIAM Wen) 
hinery for cutting or sl ing 
230. ALEXANDER JAMES W ALKBR, ‘New York, US 
hanging apparatus.” — Petitions recorded 
294. Grornek HgeNnkY HoOLLoway, Manchest 
in blocks or surfaces for printing 
Pomeroy, Bristo!, Connecticut, 
Gores Davirs, Serle- “street, "hietieen Loudon, “ Improved 
apparatus for facilitating aerostation.”"—A communication from Ferdi- 
nand Charles Honoré Philip pe d'Esterno, Paris.—/etitions recorded 4th 

‘ ‘ 


we, Cheshire, ‘Improvements in tools 
metus and other materials,” 

, ** An improved clothes 
! February, 1864. 

r--quare, London, * Improvements 
—A conwunication from Noah 

















2 1a CeLeste DE CasTsraAs Srximaupr, South-villas, South-street, 
Greenwich, Kent, ‘Improvements in the manufacture of plates, tubes, 
*ylinders, and other articles, and for covering or coating the same with 





ss, or other metals. 
LLITON Fiercurr, Millgrove, near Whitehaven, Cumberland, 
“Improvements in locomotive engines and tenders, and in the 








working of the same, parts of which’ improvements are also applicable 
to railway carriages and wagons.”"—Jetitions recorded Ota February, 
1st 





Glasgow, Lanarkshire, N.B., 


New McHarrix, Broad-street, Milo End, 
! — Petition recorded 


vements in the manufacture of cast wheels, 
bruary, 1864, 

arin CeL:ste pe CasTERAS SINIBALDIL, South-villas, South-street, 
wich, Kent, “ improvements in coating with copper, bi or 
metals tie surfaces of ships and otuer structures of iron or 











* Improvements in 
yma recorded 10th 


, LLIAM HAWTiIORN, Newcastle-uy on-Tyne, 
oints for pipes, tubes, and hollow vessels.”—Pelit 








AM SouTHAM, Upper Sydenham, Kent, “ Improvements in rotary 
i l 129th Feb, wary, 1864. 

y ottage, Wellington-road, Bromley 

* Improvements in apparatus for rolling and 

A tition recorded Sru March, 








tering deus and other kinds of land, 





t. 
WILLIAM § DANGERFIE Gloucestershire, “ An improved 
e of, and apparatus for, benaing wood for the handles of walking 
is, umbrella and parasol sticks, and uther purposes.”—Jetilion recorded 

ith March, 1864, 

588. Feurx Srieks and Cunxtsrernuma Pop, Prince’s-street, Cavendish- 

square, London, “ lmprovements im cosing or stoppering bottles,"—A 

communication from Barlow William Majlam, Melbourne, Victoria.— 
Petit ion recorded 9th March, 1864, 

834. LEONARD COOKE , Horwich, Lancashire, * Improvements in the manu- 
facture of paper. ” Petition recorded 4th April, i864. 

863. Joun Henny Jonsson, Lincoln's-inn-fields, London, “ Improvements 
in the permanent way of railways.” A commumeation from Miguel 
De Bergue, Barcelona, Spain.—Petition record « 6th Ap il, 1804, 

1000 JAMES, RusskLL, jun., Falkirk, Stuling hire, “* Improvements in ma- 
chinery for hewing coal and other mincrals.”—Jetition recorded 26h April, 















1084. Joun Cotuis Browse, Naval and Military Club, Hanover-square, 











London, “Improvements in the means of, and apparatus for, raising 
vessels and other sunken bodies, which improvewents are also applicable 
to stopping or plagging holes in ships.”"—etition recorded 20th April, 
1sG4 


Ayrshire, N.B., “ Improvements in 
"—ZPetitwon recorded bth 


1151. ANDREW Barciay, Kilmarnock, 
certain apparatus for injecting and ejecting fluids. 


1172. Henny Arrken, Falkirk, Stirlingshire, “* Improvements in the system 
or mode of catcining and extracting the oils avd gases from ironstone and 
other materials, and in the apparatus or means employed therefor,"—Pe- 
tition vecord-d 9th May, 1864 

1242. Joun Mamitton, jun., Liverpool, “ Improvements in electric telegraph 

13 RICHARD ARCHIGALD BrooMAN, Fleet-street, London, “ Improve- 

ments in dyeing wool and other filam ntous and textile materials, and 

in machinery employed therein.”—A communication from Jean Henri 

Chaudet, Rouen, France. Petitions recorded 1ith May, 1864. 

‘ KGE TOMLINSON Bousv¥ir Lp, Loughbor _— Park, Brixton, Surrey, 

Improvements in machinery for cutting files."—A communication from 
William Thomas N cholson, Providence, Rhode Island, U. Petition 
recorded 23rd May, 1s64. 

1314. Danie. Cuakk, Carlisle, Cumberland, “ Improvements in stench 
trapped guilies,”—J'etition recorded 27th May, 1864. 

List of Speci fications published during the week ending 
Bw June, 1864. 
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ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Alstracts prepared expressly for 
Tug ENGINKER, at the office of her Majesty’ 3 Commissioners of Patents. 


CLass 1.—PKIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, de. 
2620. J. Parken, Liljord-road, Camberwell, “ Application of steam combined 
with air as a motive power.”—Dated 23rd October, 1863. 
In carrying oul this invention the patentee obtains motive power from 
steam generated in boiler combined with atmuspheric air in larger or 
maller quantities, acc ord ng to the pressure required, by discharging the 
steam in small jet ch of which is opposite to a pipe or air nozzle, which 
receives the steam ‘et after it has passed through the air between the point 
of ixsue of the jet and its entry into the air nozzle. The air nozzles com- 
municate with a receiver in connection with the valves in the cylinder, or 
directly with the valves of Une cylinder, as in an ordinary steam engine. 
The steam jet in passing from the air into the open end of the air nozzle 
draws with it atmospheric air, which thus beco mes heated, and increased 
in bulk or pressure 




















Crass 2.—TRANSPORT. 

Including Railways and Plant, Koad-muking, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Loats, Carriages, ‘Carts , 
Harness, Ge. 

2621. A. V. Newron, Chancery-lane, London, “ Manufacturing railway 

whecls.”—A communication. — Dated 23rd October, 1563. ss 

The chief object of this invention is to enable mé uiufacturers of railway 
wheels to apply tyre when cold, and thus to remove the disadvantage 
attcndant on shrinking on the tyre, To this end the inside of the tyre is 
rolled on a bevelled roll, and the ring of the wheel is turned slightly conical 
to correspond thereto. After carefully boring out the tyre true and mperem 
so that it shall measure,say one-eighth of an inch jess than the whee 
centre, and boring conical holes therein - receive the ends of set screws 
that are tapped into the rim of the wheels, and radiate from the centre 
thereof, the tyre is 5 for ed on by means of den until the set screws and 
jam can be applied. The set screws acting upon an inclined side of the 
conical holes will, as they are driven, teuad to draw the tyre securely on the 
wheel, and will hold it firmly in position.—Not proceeded with. 
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June 10, 1864. 
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2632. A. and W. P. Potter, Longfleet, Dorset, ‘* Railway wagons.”—Dated 
2th October, 1863. 

This invention applies to building railway wagons in several parts, so 
that the bed and wheels form one complete part, and the body another 
complete part. The top of the wagon is are to be fitted with rails, 
grooves, or rollers, running transversely or longitudinally, and at uniform 
distances apart, whether on broad or narrow gauge wagon is; and the 
movable fastenings for securing the bodies on the beds are also to be fit 
with one or more ratchet plates, or toothed wheels, for moving the body on 
or off the bed with a winch. The body of the wagon is to be a complete 
wagon running on small rollers, or grooved or flanged wheels, such wheels 
to be placed at distances apart to correspond with the distances between the 
rails on the beds upon which they are intended to run. The bodies in all 
cases are to be adapted for narrow guage railways. For the transfer of 
goods and minerals by these wagons from a line of railway to another, 
whether of the same or of different gauges, a platform must be erected of a 
height corresponding with that of the top of the wagon beds from the rails ; 
this platform is to be fitted with transverse rails or grooves to correspond 
with those on the wagon bed, so that the bodies may run from the beds to 
the platform, and vice versa. A wagon on each side of this platform can 
exchange bodies by unfastening and running the bodies on to the platform, 
then moving the beds opposite to the bodies to be received, the bodies being 
run on to them and the transfer completed. The bodies may also be trans- 
ferred between a railway, lighters, rafts, or road wagons.— Not proceeded 
with. 

2635. A. ALLISON, Sloane-street, Chelsea, “ Impr ts in atmospl 
ways, and in carriages for the same.”’—Dated 24th October, 1363. 

This invention consists m the use of an improved flexible valve in the air 
tube of ordinary atmospheric railways, in the novel construction of atmo- 
spheric tunnel railways, and in carriages, the latter being also applicable to 
ordinary railways and tramways. The valve employed is constructed of 
gutta-percha, or other flexible material, and is so formed that it is raised 
up by the piston rod, and returns immediately after the passage of the same. 
The piston rod, being constructed flat, will not open the valve more than 
one and a half inches, and as the p of the atmosphere will keep the 
valve tight, very little external air will enter the tube. The tunnel em- 
ployed (when the tube is dispensed with) is constructed of any suitable 
material and convenient size for the passage of the train. Attached to the 
front of the first carriage of the train is a curtain or piston, nearly filling a 
section of the tunnel. This curtain or piston is constructed of metal or 
wood, and moves on wheels with a guiding wheel running on a rail at the 
top of the tunnel. Though attached to the carriage the piston is freed 
from the oscillation of the carriage to which it is attached. To avoid any 
change, a piston may be attached to the last carriage. One or more doors 
are placed in each piston. By the opening of those in the front piston the 
vacuum will be at once destroyed, and by keeping those in the rear piston 
open, the passenger carriages of the train will be continually supplied with 
fresh air. In addition to the ordinary brakes an accumulating-power brake 
is used, similar in form to the main spring of a watch. This spring is fixed 
to the axle of the carriages, and is wound up by the revolution of the 
wheels when it is desired to stop the train, and the accumulated force is 
exerted against the wheels in starting. The doors in the piston or curtain, 
as well as those communicating with the stations, are hung on their centres 
to prevent slamming, and for convenience ofopening. A stationary engine, 
working large fans, is placed at each end of the line, and at such inter- 
mediate points as may be found desirable. —Not proceeded with. 

2636. R. LirrLeBoy, Bromley, “* Nose-bags,"—Dated 26th October, 1863. 

This invention has for its object the prevention of waste of food, and 
consists in manufacturing the nose-bag with a perforated india-rubber 
edging or border round the top, fitting close to the horse’s head, which 
effectually prevents any waste of corn, a sufficient space, however, being 
Jeft for the horse’s mouth to freely enter the bag. The perforations in this 
edging or band are for the purpose of ventilation and letting out any dust 
that may arise from the food when the horse tosses its head. 

2638. F. Parker, Cambridge, *‘ Carriages.”—Dated 26th October, 1363. 

This invention cannot be described without reference to the drawings. 

2649. T. H. Houperness, Liverpool, ‘ Propelling navigable vessels.""—Dated 
27th October, 1863. 

This invention has for its object an improved means for propelling 
navigable vessels by means of atmospheric air ejected through suitable 
pipes or passages formed in the stern or after part of the vessel, and open- 
ing out below the water line, and the invention consists in forcing a current 
or blast of air through and from the said pipes or passages by means of any 
of the improved or ordinary blast fans worked by a steam engine or other 
motive power, ~ Not proceeded with. 


2658. M. W. Carr, Knoll, Blackheath, “ Manufacture of wooden sleepers 
3. 





ic rail- 





Sor railways.”—Dated 27th October, 18 
For the purposes of this invention the sleeper is made with grooves 
across its upper surface, of such form and dimensions that the particular 
rails and keys to be used may be securely and conveniently held in the 
grooves very much as the rail and key are held in the jaws of the ordinary 
cast iron chair now in common use, The grooves are more or less dovetailed 
in their transverse vertical section, being wider below than above. They 
are also of sufficient width to admit of the key or keys being driven tight 
between the rail and one side of the groove.—Not proceeded with. 
2673. J. KENNEDY, Whitehaven, ‘‘ Construction of ships of war and other 
vessels.” — Dated 28th October, 1863. 

The objects of this invention are to reduce to their minimum the forces 
constituting the impeding elements below the plane of flotation, which 
oppose the motion of a body through a fluid. These elements the patentee 
considers to be—First, direct or head resistance; Secondly, friction ; 
Thirdly, suction :—Direct or head resistance he regards as being the oppo- 
sition offered to the motion of the body by the fluid particles supporting 
the body congregated anterior to the largest transverse vertical section, 
which particles it is intended to allow the utmost facility while the body is 
in motion for their passage to the largest transverse vertical section ; 
Friction consists in the force of contact with which the fluid particles next 
a surface impinge against that surface, and which varies in intensity at 
different points according to the form of the body in motion ; Suction, or 
the disposition of the fluid particles at the posterior extremity of the 
body in motion to follow it when the form is too abrupt to permit them to 
leave it at any easy angle. If the surface of the bottom could be rendered 
perfectly smooth, and covered with an unctuous substance similar to that 
spread over the scales of a fish, no such force as friction would exist, to 
oppose its onward motion. ‘The patentee proposes the adoption and appli- 
cation of the form of least head resistance to direct forward motion; the 
smallest comparative area of surface surrounding the anterior body, in 
order to diminish the surface of greatest friction and the appplication of 
lubricants to the surface of the body in motion; also, to produce, in the 
construction of the body posterior to the largest transverse section, curves 
of so gentle and easy a taper that the particles of Auid, which support the 
body in motion, are not attractid, drawn, or sucked in by the body passing 
through them. The second object of this invention is to obviate the 
tendency of the ship to roll and pitch and ’scend in « sea way, and thus to 
render unnecessary any disposition of weights for that purpose; and, 
further, to render inherent in the form of the bottom certain forces of an 
upward tendency, which will resist the momenta of certain weights, such 
as iron armour, guns, and ordnance. A volume of the sustaining fluid is to 
be so confined towards the bow and stern that it will oppose the tendency 
of the eh pitch imparted by the motion of the waves. The form 
given to the body for facilitating the passage of the fluid necessarily causes 
a removal of displacement immediately under the longitudinal centre line 
of the vessel, towards the extremities, and makes it incumbent that a corre- 
sponding lifting power, equal to that taken away, should be created at some 
other points, to make up for this deficiency of displacement, Further, it 
is proposed to increase the stability of the body by certain active forces 
inherent in the form of body patented. The next object of this invention 
is to propel vessels by means of sails, having first secured qualities in the 
hull for affording the greatest support under a heavy lateral pressure of 
canvas. In order to carry out the invention, the patentee takes a form 
resembling the body of any fast sea fish, such as the dolphin, porpoise, or 
bonito, and cuts it through its length in halves by a horizontal plane, 
discarding the dorsal half and retaining the other to operate on, He 
divides this last longitudinally through its middle by a vertical plane. 
These halves or sections are then to be separated laterally so as to leave a 
space between the two plane surfaces, which are perpendicular and parallel 
to each other. Each of these planes now becomes a new axis, so to speak, 
fore and aft, one at each side of the middle line, and corresponding with 
the quarter breadth of the structure when completed. All the curves for 
the transverse, vertical, horizontal, and diagonal sections for the outside 
surface of the body are to be obtained by cutting the quarter body with 
planes in various directions with the horizon. The space inside the longi- 
tudinal quarter sections, and between the plane sectional surface of the 
two quarter bodies, is to be formed by hyperbolic or parabolic curves, or 
any other curves which jom the two bodies together in such manner that a 
hollow space is produced under the breast of the bow, gradually diminish- 
ing until it becomes flat at the largest cross section, where it again begins 
to hollow towards the stern, thus forming two cistinct after ends below 
the counter, Atany given height above the line of deepest immersion at 
the largest transverse section, a line is to be produced corresponding in its 
function with the height of main breadth in ordinary construction. This 
curve sweeps somewhat in a downward direction as it approaches the apex 
of the bow, and it sheers very little towards the after end. Another prin- 
cipal curve is the line constituting the lower boundary of a vertical longi- 
tudinal section through the middle of the Structure; its function is to 
define the positions or points where the various curves, belonging to the 
longitudinal midship body, unite and join. This curve does not correspond 
with any curve in ordinary construction, and is termed the midventral 
psc Lectin a at paar — the outline of the bottom at the 
quarter vertical section, and correspond to the upper edge of the 
keel and bearding at both ends in ordinary comrastion. At the be aplle 





these lines curve upwards until they terminate just under the aftermost 
bearings of the propeller shaft, thus totally taking away that portion of 
the structure usually called dead wood. The body above the height of 
breadth may be fashioned according to the nature of the service for which 
the ship is intended. Another curve, merging into the height of breadth 
at the largest transverse vertical sections, crosses them, and passes through 
the centre of the propeller shaft ; this line furnishes at its intersection of 
the various transverse sections the position and height of the conjugate 
diameters of the ellipses forming the curve of eact: transverse vertical 
section below this height and its joining with the quarter curves, the 
height of main breadth constituting the position of the conjugate diameters 
of the elliptical transverse vertical sections of the immersed bow body. 
All the transverse vertical sections for the full length of the immersed 
body or any portion of an elliptical curve between its transverse and con- 
ugate di 3; the perpendicular lines through the quarter sections— 

ing the transverse diameter of the same figures, whose lengths are equal 
to twice the distance between the points of their intersection of the line of 
flotation, and that line or curve forming the outline of the bottom at the 
same longitudinal vertical ions; the ining portion of the curves of 
the transverse vertical sections belonging to the after body below the 
height of breadth, are to be completed by joining to them such curves as 
will conveniently terminate at the various points of intersection of these 
sections of the main breadth line. These lines or curves constitute the 
principal lines and sections of the immersed body patented. With regard 
to the rig to be adopted in conjunction with, or auxiliary to, fluid propul- 
sion, the patentee dispenses with all square sails, or such sails as depend 
from yards or booms crossing the masts, in order to simplify the rig, to 
economise the use of canvas, and to employ to the utmost possible extent 
that description of sails which may be most easily handled from the deck, 
while presenting a flat surface to the wind, and thus obviating the back 
draw to which some fore and att sails are liable when the vessel is sailing 
close hauled. The masts and bowsprit, if any, are to be in one length, in 
order that, when made in iron, they may be raised and lowered telescopi- 
cally, so that, when a ship is in action or going against the wind, they may 
be altogether taken in board and below the deck. With the view of adapt- 
ing the ship to a new mode of attack and defence, the fore body is given 
an excess of displacement over that of the after body for the purpose of 
sustaining a heavier weight of armour upon the upper cheeks of the bow 
or beak of the vessel. Portions of the upper works of the ship are to be 
adapted for sliding down her sides in board. 








Ciass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 

2601. C. PARKER, Dundee, “ Apparatus for winding yarns or threads”’— 
Dated 22nd October, 1863. 

This invention relates, essentially, to the combination of the pirn and 
cop winding systems in one, but, in addition, it involves arrangements of 
machinery which may or may not be applied for the purpose before 
referred to. The framing of the machine is of the open rectangular kind, 
and the spindles which work horizontally are arranged in double banked 
order. The whole are driven from one main central shaft, which operates 
frictionally or otherwise upon the pinions or frictional cones attached to 
the sockets, which are connected with and drive the actual spindles which 
pass through them. These spindles are fitted up with suitable arrange- 
ments for doffing, and they have also conical guides for arranging the 
build of the “ pirn cop.” The building of the “‘ pirn cop” is effected partly 
by a small pirn or holder which forms the solid bottom of the pirn cop, 
and partly upon the spindle so that the patentee combines the pirn and the 
cop build together. 

2605. C. J. POWNALL, Jermyn-street, Westminster, “ Preparing and cleansing 
vegetable sibres."—Dated 22nd October, 1863. 

This invention consists in preparing and cleansiag vegetable fibres by 
passing them between rolls, the lower of which simply revolves round its 
axis, while the upper roll not only revolves round its axis, but, by means 
of cranks and a connecting rod or rods, or by means of cranks, has also q 
to and fro motion in the direction of its axis imparted to it. 

2608. H. Bripson and J. ALcock, Bolton, ‘‘ Machinery for plaiting or 
folding fabrics.” —Dated 22nd October, 1863. 

This invention cannot be described without reference to the drawings. 

2609. T. Dickins, A. L. Dickins, and H. Heywoon, Middleton, Lancashire, 
“ Dyeing threads of silk.”—Dated 22nd October, 1863. 

According to this invention the inventors obviate the usual waste by 
removing the superfluous mordant through the agency of a revolving 
apparatus, known as the “ hydro-extractor,” whereby it becomes thrown 
off. Or they place the goods under pressure so as to squeeze it off, and 
thus they can collect the mordant nearly in its original strength. Between 
these operations, however, they slightly wash the threads, in order to 
prepare them, as is well known, for another quantity of mordant.—Not 
proceeded with. 

2610. A. TuRNER, Leicester, ‘‘ Looms.”—Dated 22nd October, 1863. 

This invention relates to @ novel arrangement of machinery (the details 
of which we cannot here give space to) whereby the use of shuttles for 
throwing the weft thread or shoot is dispensed therewith.—Not proceeded 
with. 


2616. J. T. Wenster, Mangfield, Nottingham, “ Driving the spindles of 
doubling and spinning frames."—Dated 23rd October, 1863. 

The object of this invention is to drive the spindles and bobbins and cops 
of such machines Doth by @ positive motion, the bobbin or cop to be driven 
so much faster than the spindle as to give the requisite stretch and wind the 
thread on to the bobbin or cop as it receives the required amount of twist. 
2617. J. Ronaup, Liverpool, ‘Spinning hemp, &c.”—Dated 23rd October, 

1863. 

This invention has for its object certain improvements in the machinery 
used for spinning hemp or other like long fibrous material from the hand, 
or when previously formed into a sliver, and consists, mainly, in using a 
horizontal flyer with an elongated axle, which extends beyond the frame on 
which the flyer is mounted, and which is perforated at the outer end with 
a hole which, being curved or otherwise turned, opens out at one side of 
the axle, and a number of holes running through the shaft in alternate 
oblique directions, 

2625. J. Davipson, Leek, Staffordshire, * Doubling yarns or threads of silk 
and other sibrous substances.” —Dated 25th October, 1863. 

This invention cannot be described without reference to the drawings. 
2628. F. B. BAKER, Nottingham, ‘‘ Apparatus used in dressing lace and 

other textile fabrics.”"—Dated 24th Uctober, 1863. 

The patentee claims the combining with a dressing frame a tramway of a 
carriage running along or under the fabric, and applying the dressing as 
described. Also the combining, in a similar manner with a dressing frame, 
a tramway carrying clearing rollers or instruments, steam apparatus, and 
apparatus for applying dyes and colouring matters, as described. 

2647. E. CLirton and B. GREENWOOD, Manningham, Bradford, “ Manufac- 
ture of brushes used in machinery employed for preparing and combing 
wool, cotton, silk, dc.”"—Dated 26th October, 1863. 

The patentees claim the use of tempered steel wire, or other analogous 
substance, in the manufacture of brushes used in machines employed for 
preparing and combing wool, cotton, silk, and other fibrous substances. 
2056. R. Smitu, Manchester, ‘‘ Doubling and winding machines."—Dated 

27th October, 1863. 

This invention relates to that kind of doubling machine in which two or 
more threads are wound on a bobbin or spool without being twisted or spun 
together, and having detective apparatus to arrest each bobbin should 
either of the threads break, or when the cops or bobbins supplying the 
thread run empty. The invention consists in placing the ordinary friction 
bowl on the spindle upon a separate shaft running in a swing bearing with 
& recess at one side to receive one end of the spindle, the other eud being 
supported by an arm projecting from the said swing bearing, suitable pro- 
vision being made to keep the bobbin spindle in its place. When the 
taking-up bobbin is in motion, the friction roller in the swing bearing is 
held in contact with the roller underneath on a constantly revolving shaft 
by the height of the swing bearing. ‘lo stop the motion of the said bobbin 
the patentee employs a spring or weight, which is brought into action by 
raising any one of the levers corresponding in number with the threads to 
be wound upon the taking-up bobbin. The levers vibrate upon fixed 
centres, and carry at their highest end detective wires, which also vibrate 
upon centres. Under these levers is a constantly revolving or oscillating 
shaft with a projection thereon. When the threads are passing over the 
detective wires, their lower ends clear the projection on the revolving 
shaft, but should any thread break, or be absent from any other cause, the 
detective wire vibrates or turns upon its pivot or centre, and comes in con- 
tact with the projection on the revolving shaft, which draws it down, and 
so depresses one end of the lever to whict: it is attached. The other end of 
the said lever raises a latch, and allows the spring or weight to raise the 
swing bearing carrying the friction roller, and thus arrests the motion of 
the taking-up bobbin. By this mode of construction it will be seen that 
the power of the revolving shaft is used to arrest the motion of the taking- 
up bobbin, and the employment of this power enables the patentee to 
throw the friction rollers out of contact with a very delicate detective wire, 
and so reduce the strain upon the thread to a minimum. Aliso, when the 
bobbin is stationary, the friction rollers are not in contact, and therefore 
the wearing of flat pieces, usual in ordinary doubling frames, is avoided. 
When applying this invention to doubling silk the ordinary traverse of 
uniform length may be used, but for the kinds of yarn which are not 
injured by pressure he uses a traverse that shortens at each succesive layer 
of thread. This is constructed as follows :—A lever, turning upon a stud or 
pivot, has one arm restivg against the bobbin, and the other arm against 
the thread conductor or guide, which works upon a hinge ; at its lower 
extremity is attached a radial arm, receiving au alternate motion from a 



















































































































































rack upon the traverse rod. As the bobbin fills its increasing diameter 
pushes back the end of the lever resting upon it, and thrusts the thread 
conductor or guide nearer to the centre upon which the radial arm works, 
and so shortens the traverse. In doubling frames having upright spindles 
driven by friction wheels, the detective motion lifts the spindle and friction 
disc when a thread breaks, or is absent, in a similar manner to that herein- 
before described in reference to the rising bearings. The improvements in 
winding machines consist in the application of a detective apparatus for 
arresting the threads in their course to the taking-up bobbin, whenever a 
large knot comes up. This the patentee effects by letting the thread pass 
easily through a groove made in a lever, and sufficiently small to prevent 
the passage of a knot or other protuberance. The groove or slit is fastened 
to a vibrating lever, which moves by pull of the thread when the knot 
arrives at the groove, and is made to stop the taking-up bobbin in a similar 
manner to that hereinbefore described for doubling machines. The onject 
of this is to make clean thread of even and uniform thickness, for use in 
sewing machines where the existence of a knot is objectionable. 


2660. W. WANKLYN, Bury, “ Apparatus jor opening and conditioning 
cotton, &c.”—Dated 28th October, 1863. 

This invention consists in certain improvements upon or additions to the 
apparatus for which former letters patent were granted to the present 
inventor on the 30th day of July, 1862 (No. 2162). In the specification of 
the aforesaid patent a closed vessel is described containing the cotton or 
other fibrous substances; this vessel is ted on tr ions, through one 
of which the steam is admitted from a pipe provided with a top. Now the 
present invention consists in applying an outlet pipe to the other trunnion, 
the object of which is to allow the air and steam to escape out of the closed 
vessel. It provides for the speedy and effectual removal of the steam which 
has permeated the cotton or other fibrous substances by certain means 
which prevent the escape of steam into the apartment where the process is 
carried on ; and it also provides for the greatest economy in the use of the 
steam. Now this is effected by applying to the cylinder, or chamber in 
which the cotton or other fibrous substance is steamed, an internal side 
pipe, connected with an external one through one of the trunnions which 
support the cylinder or chamber, the mouth of the internal side pipe being 
covered with a perforated guard; the external pipe is attached to a tap or 
valve, which is connected with the tap or valve which admits the steam into 
the cylinder, the two taps being so connected as to effectually secure the 
simultaneous action of both taps by the movement of one handle. When 
the tap is turned, to admit steam to the cotton or other fibrous substance in 
the closed vessel, the tap in the outlet pipe is closed, but a small hole is 
made through the plug for the escape of the air that is expelled from the 
closed vessel by the entrance of the steam ; near the outlet tap is a safety 
valve, which begins to blow off as soon as the steam has penetrated through 
the fibrous substances ; the inlet tap is then closed, and at the same time 
the outlet tap is opened. Another part of the invention consists in the 
mode of securing the lid to the closed vessel. On the lid are six or other 
convenient number of projections, which pass through openings in the 
vessel; the lid, when turned partly round in the vessel, is secured by set 
screws passing through the flange of the vessel.—Not proceeded with. 
2661. J. MARSHALL, Stockport, Cheshire, ‘* Apparatus for applying adhesive 

substances to spindles employed in spinning cotton and other sibrous 
materials.”—Dated 28th October, 1863. 

This invention relates to a description of apparatus now employed for the 
purpose of applying adhesive substances to the spindles upon which cops 
are formed, in order to cause the threads to adhere together and to retain 
their position when removed from the spindle, and thus to form a solid 
bottom to the cop, which diminishes the waste. The adhesive substance 
has, in some instances, been applied by means of a brush supplied from a 
box or receptacle, which is caused to traverse from one end of the spindle 
carriage to the other, when commencing a cop in front of the spindle, by 
means of an endless band actuated by mechanism. These improvements 
consist, First, in causing the traverse of such box or receptacle behind the 
spindles, which is more convenient, and in effecting the traverse by means 
of the friction of the spindles, For this purpose the patentee employs a 
piece or ‘‘ pad” of leather, india-rubber, or other suitable material, secured 
to the front of the box, which pad is in contact with the spindle, their 
revolution effecting the movement of the box. Secondly, the invention 
consists in the novel employment and use of a receptacle containing oil or 
lubricating material, in the same position and actuated in a similar manner 
to that before described, and supplying the lubricant to the bush of the 
spindles in its traverse, either by means ofa brush or sponge, in which case 
the sponge is below the pad. 
2665. E. OLDFIELD, Salford, ‘* Sel/-acting mules for spinning and doubling 

cotton, dc.” —Dated 28th October, 1563. 

This invention relates to mechanism by which changes are made in 
the working of seli-acting mules, and consists in substituting for the ordi- 
nary rotating cam shaft a reciprocating piece, having a series of cam slots 
or paths in it, which act upon bowls or levers connected with the strap 
guide and the clutches for bringing in and out of gear the mechanism per- 
forming various operations of the mule ; and the invention also consists in 

e@ inati d arrang t of the reciprocating cam piece with the 
mechanism giving it motion, and with the strap and backing-off levers, 








Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windl , Impl 
Mills, §c. 


2602. J. WEEMS, Johnstone, Renfrew, “ Means for drying, cooling, and clean- 
ing grain and other vegetable products.”"—Dated 22nd October, 1863. 

This invention relates to drying, cleaning, and cooling corn, wheat, peas, 
beans, chaff, malt, and all other vegetable products by steam, or steam and 
fiue-heated air combined, by the use of curved, round, or square steam pipes 
or plates, and wrought by screw motion, and is partially based upon an 
invention of improvements in drying grain and other substances, for which 
letters patent were granted to the present patentee on or about the 29th of 
June, 1855 (No. 1489). One modification of this invention relates to the use 
of curved steam pipes to form a circle or part of a circle, so as to make a hot 
bed for a screw motion to work in for the purpose of drying, turning, and 
conveying the grain to the required distance, so as to be dried or partly dried. 
This screw may be set ut an elevation so as to deposit the grain at any re- 
quired height, with or without spaces for the admission of hot air, which 
may be supplied by a fan blast, natural current, or other contrivance. The 
cold air is to be forced or drawn through the grain after it is dry for the 
purpose of cooling and cleaning. The heated air is to go to assist the drying 
processes if wanted, the heating apparatus to be set at any convenient place. 
Another modification relates to the use of a hot air receptacle, so as to form 
a hot bed for the screw to work in for the purpose of drying. Another 
modification is to have square or flat pipes, with or without spaces between 
them, for the purpose of heating and drying. Another moditication relates 
to the use of a double-cased pipe for the purpose of making a hot bed for 
the screw to work in. Another modification for drying and cleaning grain 
is to have a revolving shaft with a number of cones or plates, with flappers 
and outside case, with either hot or cold fan blast or exhaust for extracting 
the refuse. Another modification is a revolving cylinder, divided into com~- 
partments with sliding frames, to be filled or partly filled with grain or 
other substances to be dried ; the frames are to be covered with cloth, wire 
gauze, or perforated sheets of metal, and to be wrought or revolved in & 
hot air chamber with or without the fan blast or other current. Tue grain, 
as dried, is fed or falls into a receptacie either automatically or otherwise ; 
in either case the weight or bulk of the graiu is covered up and conveyed to 
a sealed receptacle, 
2654. J. Hutcuinson and J. Hottineworth, Dolcross, Saddleworth, “ Appa- 

ratus employed in weaving.” —Duted 27th Uctober, 1363. 

These improvements have reference to looms in which series of shuttles 
are used in order that weft threads of different kinds, or weft threads ot 
different colours, may be employed in the weaving of the same fabric. and 
they have for their object to erable the attendant, when any weft thread 
breaks, to readily adapt the Jacquard cards, or series of chains or other 
pattern surfaces, to the pick of weft desired next to be produced. For this 
purpose each set or division of the series of plates, links, cards, or other 
pattern surface employed to effect the desired selection of the respective 
shuttles is marked in colour, or by number or otherwise, to indicate the 
particular colour or character of weft to be brought into operation by such 
series, and in addition to such indications of colour or character of weit ” 
be operated by the several sets or divisions of the series of pattern surface, 
those of each set or division will be numbered or lettered to indicate their 
order of succession, by which means, supposing the colour of weft under 
operation at any particular time be red, and red colour is applied to each of 
the parts of the series or divisions of the pattern surfaces employed to bring 
that weft into operation, and that numbers indicate the order of succession 
of the parts of the respective sets or divisions of pattern surfaces, then, ee 
that red weft breaking, the attendant will first ascertain how many picks © 
that weft have been last thrown into the fabric, and, supposing to have been 
two, then whatever may be the number of pattern surface he may find in 
position, he will know that he must turn back, and so on in relation to other 
colours. In place of the colours and numbers, or other indications, being 
applied to the pattern surtaces operating for the selection of shuttles, 4 
patentees prefer to apply them separately, yet so as to work in unison with 
such pattern surfaces. 


ts, Flour 
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Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, Sc. 

2668. J. and J. Cavanan, Liverpool, “ Apparatus for making bricks and 

tiles." —Dated 28th October, 1863. il 

This invention consists of a hollow cylinder or hopper made in wo or 

‘ron, or apy other suitable metal. In the side of this bopper are ® 
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ve or grooves, through which a sliding press is attached, working 
upwards and downwards inside. When this hopper is charged with clay, 
this press with the application of cog wheels and rack or pulley forces the 
clay through a sieve. At the bottom of the hopper or cylinder is a sliding 
table, with movable moulds for the reception of the bricks or tiles when 
being pressed. This movement is worked also with wheel and rack or 
pulley. The clay is washed by placing it into suitable receptacles with 
water. Fan wheels and cutters are employed, or any other movements 
which may be considered best, so placed in the water as to work the whole 
material into a fluid state. When in this state it is passed off through pipes 
or troughs and iron sieves into pits or other suitable receptacles. The stove 
or oven is constructed with brick, stone, or any other material, and heated 
with hot air, fire, or steam. The damp bricks or tiles, if necessary, are 
ssed into this stove, and are partially or wholly dried before being finally 
urnt.—Not proceeded with, 
2678. J. RAwLinGs, Carlton-hill Bast, ‘‘ Means of attaching cords to window 
sashes.” — Dated 29th October, 1863. 

The object of this invention is to facilitate the opening and closing of 
large and heavy sash windows. This the patentee effects by the use of a 
cord which is attached in a peculiar manner to the upper bar of the top of 
the sash. One end of this cord is led over guide pulleys, which are ted 


which he hooks one extremity of the spring, and he fixes the spring in the 
notch bya pin. The other extremity of the spring is fixed against the side 
of the barrel by means of a hook, and to prevent its unhooking he fixes a 
loop or staple to the inside of the barrel, through which staple the outer 
end of the spring is passed before being attached to the hook.—Not pro- 


ceeded with. 
Crass 8.—CHEMICAL, 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, and Preservation of Food, 


Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

2606. W. W. Burvon, Newcastle-on-Tyne, ** Reducing and preparing wood 
Sor the manufacture of paper and pulp.”—Dated 22nd October, 1863. 

In performing this invention the patentee takes wood reduced by power- 
ful cutters, or by any —— and well-known means, to pieces of such 
size as will enter between the faces of revolving stones. He introduces the 
wood between revolving stones, together with a stream of water, a solution 
of sulph of calcium, or caustic potash, or caustic soda, or oil, or solu- 





in bearings attached to the upper part of the window frame, and the other 
end is pendent from the middle of the upper bar of the top. 





Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, $c. 
2611. J. L. JuRGENS, Noel-street, Islington, “ Vessels of war.”—Dated 23rd 
October, 1863. 

The primary object of this invention is to so construct a vessel that it may 
be penetrated by shot without injury to her vital parts, machinery, arma- 
ment, or crew. This object is accomplished by forming that part of the ship 
above the water line to the upper deck, and below the water line to the 
lower deck, with a series of oblique-sided chambers passing transversely 
through the ship, wide at the centre and converging toward each side. The 
spaces between the said chambers will thus be funnel-shaped, converging 
from each side toward the centre. The sides of the chambers are covered 
with metallic armour of moderate thickness, laid upon wooden sheathing, 
with a body of india-rubber or other elastic material placed between. The 
tops of the chambers are also metal-plated, and incline downward at their 
ends towards the sides of the ship. 


2633. A. SELLAR, Reading, Berkshire, ‘‘ An improved instrument for lubri- 
cating rijles and other descriptions of fire-arms; also ordnance.”"—Dated 
24th October, 1863. 

This invention consists in a thin metal chamber or vessel of the following 
construction :—The vessel, when intended for rifles or other small arms, is 
about one inch and a half, more or less, in breadth or diameter and height, 
with a spring clip for adjusting the same to a soldier’s belt, or otherwise ; 
the aforesaid vessel is formed as a small box with a lid, but with an inner 
case or closed annular chamber to receive oil, an inverted conical tube being 
fixed upright in the said chamber, by which the chamber may be charged 
with oil, which oil passes through perforations formed through the inner 
case aforesaid, near the top and bottom thereof. A flat piece or strip of 
sponge is coiled up and placed in the space at the centre of the inner case, 
the sponge being so placed therein as to touch the inner case all over, and 
also to leave a clear space at the centre of the coil of sponge, for the pur- 
pose of inserting the bullets to be greased, the sponge absorbing the oil 
from the reservoir.—Not proceeded with. 

2639. T. Marsu, Sheffield, “‘ Prejectiles.”—Dated 24th October, 1863. 

This invention is applicable both to solid shot and to shells, or other pro- 
jectiles to be used with ordnance, and also to bullets or projectiles used with 
small arms, such projectiles not being spherical, but of an elongated form. 
The object of the invention is to give to the projectile a rotary or spinning 
motion round its longer axis when fired from a smooth bore gun, similar to 
that prodnced by rifling, so that elongated projectiies can be fired with 
accuracy from smooth bore guns. In carrying out this invention the inven- 
tor makes the body of the shot or projectile cylindrical, and so as accurately 
to fit the bore of the barrel, and at the rear end of the projectile he forms a 
series of radial inclined planes making ata point in the centre, and cut or 
formed to a greater or lesser depth at the circumference, as may be found to 
produce the best effect. In most cases he proposes to make the front or 
forward end of the projectile of a conical form, but in some cases he also 
proposes to form similar inclosed planes in front also, but in the opposite 
direction to those at the rear, so that the action of the air on the former 
shall assist the rotary motion imparted by the force of the powder against 
the rear.— Not proceeded with. 

2650. J. C. Witson, Cannon-street, London, ‘‘ A new mode of mounting ord- 
nance, and the machinery and apparatus composing the same.”— Dated 
27th October, 1863. 

The leading feature in this invention consists in taking any number of 
guus more than one, and of any description of gun that may be deemed most 
desirable, the patentee preferring those of the ordinary muzzle-loading con- 
struction, and combining the same in a disc or frame, in such a manner as 
to effect an even balance of the weight thereof. He then mounts this disc 
or frame of guns on a horizontal axis, so as to cause it to revolve freely. 
By this means he can, in comparison with the present system, elevate, 
depress, or revolve the said disc of guns with great ease, having merely the 
friction on the bearings of the horizontal axis to overcome. The durability 
of each gun is obviously increased in the ratio of the number of guns com- 
bined in the disc, the firing being conducted at the same rate as at present. 
Two or more of the discs may, of course, be mounted on the same axis. 





CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


2612. B. Marxriorr, Upper street, Islington, ‘* Watches.” — Dated 23rd 
October, 1863. 

This invention relates to a unique construction of a cylindrical dead- 
beat independent centre seconds watch, so called from the extra centre 
seconds hand being divided by a cylinder, thereby giving the dead-beat. 
The dead-beat independent centre seconds hand is brought to the centre by 
making a passage through the centre pinion arbour, the lightest action being 
given to it by a very fine pivot which carries the centre seconds hand, con- 
sequently there is no loose action arising from any artificial motion work, 
as in ordinary seconds watches, thereby the minute centre-seconds and 
ordinary seconds hands are always in conjunction. This effect is produced 
from the ordinary three-quarter plate movement, with two additional 
wheels, which are seen on the upper plate receiving their impetus from the 
second power, viz., the centre wheel ; the one power and one winding from 
fusee and barrel suffices to work both with ample force, these two additional 
wheels being so affixed that, by a touch of the side push-piece attached to 
the stop-work, it becomes detached from the going department, neither 
adding to nor diminishing the force thereon. The inventor has no extra or 
artificial motion work, or any duplicate fourth wheel, but the whole train 
of wheels are precisely as in all three-quarter plate watches, and in the 
same position.— Not proceeded with. 

2672. R. B. Jones, Limerict, ‘* Portable cooking apparatus.”—Dated 28th 
October, 1863. 

This invention consists in improvements upon apparatus for which letters 
patent for Great Britain were granted to the present patentee, the 23rd 
February, 1856 (No. 467). Instead of dropping the boiling vessels, oven, 
and fire-basket into a hollow pan or bed, as described in the specification of 
the said letters patent, the patentee continues these parts down to the 
bottom of the apparatus, and he forms a false bottom to the boiling 
vessels, Which false bottom is on a level with the bottom plate of the oven; 
the space between the actual and the false bottoms and the bottom of the 
oven and bottom plate of the apparatus forms a hot chamber, to which 
access is obtained through doors provided in the sides or back. In the 
folding screen he attaches the back and cover, together with the sides to 
the basting dish by hinges, and forms the whole to fold and occupy but 
small space, 

2675. R. A. Brooman, Fleet-street, London, ‘‘ Clocks and watches, &c."—A 
communication.—Dated 28th October, 1863. 

This invention consists in forming clocks and watches with a part of the 
dial piate removed to show part of the mechanism, and in arranging the 
mechanism as hereafter described. The arrangement as applied to clocks is 
as follows:—In front of the pillar plate the inventor fits a guard plate, 
through which a spindle passes with a groove formed on part of its length, 
for the purpose hereafter explained. ‘Ihe spindle carries near its front end 
a balance wheel, and in frontof the wheel a spiral spring. Below the 
spindles carrying two ratchet wheels, the teeth of which are arranged in- 
versely ; at each oscillation of the balance wheel a tooth of one of the ratchet 
wheels enters the groove before mentioned, and the necessary impulse is 
thus given to the spiral spring to make it move to the right and to the left 
alternately, and therefore give isochronism to the oscillations. The spindle of 
one of the ratchet wheels is prolonged at back, and carries behind the 
pillar plate a pinion in gear with a wheel which is in connection with the 
mechani-m for moving the hands. Behind each of the ratchet wheels there 
is a toothed wheel in gear one with the other, and rendering the movement 
regular. The moveuent is visible through the space made in the dial plate, 
and shows at any moment whether the clock is going or not. The arrange- 
ment before described is the same when applied to watches and other time 
keepers. The invention also consists in a new method of attaching the 
spring to the barrels of watches and similar time-keepers, in order to prevent 
breaking of the spring from overwinding, and to prevent its becoming 
unhooked, In the centre or bung of the barrel he forms a notch, into 





tion of soft soap, or other suitable liquid kept running through between 
the stones; or he introduces the wood dry; in some cases he uses mills, 
conical or flat, with the grinding surfaces of steel or stone. When conical 
he causes the hollow and solid cones to be rifled in large or small grooves, 
and when flat he causes the two surfaces to be channelled or rifled, and he 
passes water on the above solutions at the same time as the wood between 
the grinding surfaces. He next boils the fibre resulting from the grinding, 
partially bleaches it, and passes it through a paper maker’s beater, or other 
similar machine, and exposes it to the sun for some days ; he sprinkles it 
with a solution of hyposulphite of soda,and repeats the beating. The 
material is then fit for the manufacture of paper and of pulp for other pur- 
poses. 

2607. R. A. Brooman, Fleet-street, London, *‘ A new material for tanning.”— 

A comnunication.— Dated 22nd October, 1863. 

This invention consists in the employment or substitution for oak bark, in 
tanning, of the wood and bark of the chesnut tree. The wood and bark are 
reduced to coarse powder or dust in the same mauner as oak bark, and are 
used in tanning in the same manner as oak bark. 

2629. J. Brown, Aldgate, and J. T. Way, and T. M, Evans, Leadenhall- 
street, London, “ Preparing cements and varnishes.”—Dated 24th October, 
1863. 


This invention has for its object improvements in preparing cements and 
varnishes, and is applicable when using asphalte, pitch, or oils in preparing 
cements for the making of pavements, and for marine and other purposes. 
The invention consists in combining calcined bones or silica rock, or both, 
with asphalte, pitch, or oils, or with two or more of such like materials. 
2641. M. VIAN, Marseilles, “* Compositions for preserving iron ships and other 

submerged ironwork from corrosion and decay.”—Dated 26th October, 

1863 
In performing this invention the inventor first mixes together about 
1} 1b. of yellow or unbleached wax, 13 1b. of essence of turpentine, and 
3}1b. of linseed oil, containing about 10 per cent of manganese. To a 
pound of this mixture, or composition he adds a pound of zinc white, and 
appplies one, two or more coatings of the paint thus obtained to the iron 
surface to be preserved. To obtain a position of the 1 of 
cement he mixes 11b. of the first mi or tion with 14 Ib. 
of zinc white, and adds 30 per cent. of arsenious acid, or 10 per cent. 
of binoxide of mercury, and 20 per cent. of arsenious acid. The propor- 
tions before given may be considerably varied.— Not proceeded with. 
2642. J. Nicnouas, Newton, *‘ Treating Canadian petroleum, and other 

mineral oils of a similar nature.” —Dated 26th October, 1863. ; 

In performing this invention the crude oil is agitated with a. and 
while in agitation lime is added. It is then allowed to rest until the 
mixtures and impurities have settled, when the products are run into 
another tank, and washed well with —— acid. This and the foregoing 
processes are repeated if necessary. ® product is then washed with 
pyroligneous acid, and after this acid has settled out the product is run into 
another tank and lime is added in sufficient quantities to neutralise the 
acids, The lime is then precipitated with water, and the product is 
allowed to clear. It is then ready for the market.—Not proceeded with. 
2677. J. R. Jounson, Red Lion-square, London, “* Manufacture of lubricating 

compounds.” — Dated 29th October, 1863. 

This invention consists in forming lubricating compounds which are 
semi-solid at the temperature of the air, and which do not materially soften 
at the temperature of boiling water, by combining soap—by which the 
patentee means a stearate or oleate, or their congeners, of an alkali, or the 
insoluble stearate, oleates, or their congeners, of the metallic oxides—with 
an animal, vegetable, or mineral oil, and with water. 











Crass 9.—ELECTRICITY.—None. 


— 





Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2589. W. Cooke, Spring-aardens, London, “ Manufacture of saponaceous | 
compounds.” —Dated 21st October, 1863. | 
This invention consists in the use, employment, and mixing of certain | 
new materials,thereafter more particularly described under the head of 
mucilaginous compounds, with soap and sap p Js in the 
ordinary way of soap making. The mucilaginous compounds employed 
under this process are produced from various vegetable substances, such as | 
potatoes, chestnuts, } ips, orjany other vegetable or farinaceous substance | 
suitable for the purpose, in the form of a gum, such gum being prepared 
from the dry flour made from potatoes, chestnuts, or other vegetable or | 
fari bst , as above described, in the following manner, that is 
to say :—The dry flour is first well inéorporated with cold water, afterwads 
there is added sufficient boiling waterto make it into a thick paste, which, 
mixed with the soap or sap p , care being taken to keep 
it well crutched or stirred during the manipulation ; and when the gum or 
mucilaginous compound is thoroughly well mixed with a saponaceous com- 
pound, and well boiled therewith, it is put into a frame in the manner prac- 
tised to cool, crutching it well during the time of cooling until it is set or be- 
comes thick in the usual way of crutching soap.—Not proceeded with, 
2591. W. E. Newton, Chancery-lane, London, “ Sewing machines."—A com- 
munication.—Dated 21st October, 1863. 

This invention relates to an improvement upon the presser bar plate or foot | 
which holds down the cloth or work while the needle is passing through. 
The improvement consists in making on the underside of that part of the 
presser bar plate or foot through which the vertical needle passes a groove or 
recess, which will prevent the foot from pressing too much on that particular 
point of the work. By this construction of presser foot the workman is 
enabled to turn the work to any angle without the necessity of raising the | 
pressure foot therefrom, as heretofore, and without the risk of deranging the 
oop.—Not proceeded with. 

2593. R. Bair, London-yard, Isle af Dogs, “ Construction of floating decks.” 
—Dated 22nd October, 1863. 

This invention has for its object the construction of floating docks with 
pontoons for the sides, combined with transverse and longitudinal girders 
forming the bottom of the structure, such sides and bottom being respectively 
independent of each other, except as they are connected by a number of 
hydraulic cylinders and rams, or other like mechauism, for raising and lower- 
ing the bottom of the dock as required. | 
2595. J. CRAVEN and S. Fox, Leeds, “ Apparatus for punching, shearing, and 

burnishing.”— Dated 22nd October, '863. 

This invention consists in the employment of a circular table, having a long 
boss monnted and capable of rotating upon a spindle fixed in suitable frame- 
work. ‘This table carries a series of punches and shears, or cutting instru- 
ments, which are in succession actuated as the table rotates by a cam fixed on | 
the said spindle, and by suitable springs attached thereto, and to a plate 
rotating with the table. The table also carries a corresponding series of dies 
or blocks for the punches and shears to act against. This table also carries a 
set of burnishers or instruments for smoothing the holes when punched, which 
have rotary motion given to them by pulleys thereon rolling upon a circular 
flange on the framing as the table rotates. These burnishers are pressed into 
action by springs, and removed out of action by a cam or segment of a cir- 
cular flange with inclined ends, which come into contact with a collar on 
each of the burnishers in succession as they are carried around by the table. 
2596. A. A. CroLL, Coleman-street, London, “‘ Preparation of matters to be 

employed as disinfectants.” —Dated 22nd October, 1863. 

Tuis invention relates tocombining chloride or sulphate of manganese with 
wood saw-dust, breeze, spent tan, or other slightly absorbent or ceilular 
material, avd employing such combined matters as disinfectants. The 
patentee prefers that the salt to be mixed be in a concentrated form, and that 
it be combined with the other matter or matters at or about the boiling point. 
2593. J. W. Frienp, Southampton, and B. F. WraTHERDON, Kingston-on- 

Thames, ** Valve and valve gear for regulating the passage or flow of 
Jluids."—Dated 22nd Octorver, 1863. 

Tunis invention has reference to an arrangement for gradually cutting off 
or checking the supply and flow of water to closets or otherwise, under all 
pressures, whereby a more perfect and uniform action is obtained than by 
those at present in use, at the same time admitting of the ordinary gravitat- 
ing lever or balance weight being loyed c ion therewith ; and 
consists in the employment of a metallic ease or jacket. fitted with a piston or 
plunger, so as to work surrounded by fluid confined therein, through the 
medium of which the said piston is caused gradually to descend, and thereby 
actuate the valve, and cut off or check the supply, as aforesaid. A conical 




















fluid way formed in the said piston is employed for facilitating the upward 

movement and gradual descent of the same in connection with the valve 

turning or lifting against the pressure. 

2603. A. KinpER, Cannon-street, London, and J. Inauis, Bilesmere-road, Old 
Ford, ** Manufacture of metallic foils,”"—Dated 22nd October, 1863. 

This invention relates to a mode of treating foils, particularly lead and 
tin, and alloys of lead and tin, during the operation of roliing, and consists 
in coating or covering the surfaces of the sheets or bands, when being piled 
into the pack for rolling, with oily, fatty, or saponaceous matter, in substi- 
tution for the French chalk, or substances hitherto employed in the process 
of rolling the packs. 

2604. B. Noakes and F. J. Woop, Bermondsey, London, “ Metallic casks."— 
Dated 22nd October, 1863. 

Hitherto, in the construction of what are known as metallic “ taper” 
casks or bottles, the shoulder has been attached to the body by hand solder- 
ing. One object of this invention is to dispense with the hand process, and 
to effect the union of the shoulder with the body by mechanical means, 
The patentees first stamp the flange of the shoulder in a die (as hereafter 
described) and corrugate the shoulder to the body This corrugation is 
effected by means of a machine consisting of two cylindrical arms, placed one 
above the other, projecting from the side of a frame; to the outer end of 
each of these projecting arms a corrugated roll is rigidly attached, the | 
between these two rolls being regulated by an adjusting screw. Ove side of 
the body of the cask is then passed between the projecting arms, and rolls 
sufficiently far—the precise distance being fixed by a face plate or gauge— 
to bring the junction of the taper top and body between the corrugated rolls. 
The necessary pressure being given to the rolls by the screw before named, 
and rotary motion being imparted to the cylindrical projecting arms and 
rolls by means of a fly-wheel and suitable toothed gearing, the cask is caused 
to rotate between the rolls, and the corrugation effected. The taper bottle is 
now removed from the machine, and the top immersed in a bath of molten 
metal to a point above the corrugation, and thereby rendered perfectly 
sound. By this ar it of hi tees are also enabled 








'y the p 
| to corrugate, in any desired part, the bodies of all descriptions of metallic 


casks, whereby additional strength is imparted to the cask, The invention 
also consists in stamping the flange of the shoulder of the taper top in a die. 
the top die or plunger being bevelled to produce the flange, the bottom die, 
which corresponds in form with the top die or plunger, having pins, hooks, 
or other suitable projections, which take on the edge of the taper top and 
firmly hold it in position for the reception of the top die or plunger. The 
invention also consists in forming handles for metallic taper bottles, by 
stamping them somewhat in the form of the letterS. This is effected by 
means of two bars or pieces of iron connected by a rivet or pin at one end ; 
the upper piece, bar, or bed, has a portion removed at or near the centre 
thereof, of the form and size of the handle required, and the under piece or 
bar has a projection corresponding with the hollow or recess in the upper 
piece or bed ; the hoop iron being placed in a proper position, the upper 
piece or bar is forced down, and at one blow forms the handle, 


2613. M. A. Bovir, Holland-street, Kensington, ** Portable writing cases and 
despatch cases.”— Dated 23rd October, 1863. 

This invention consists of an outer case and frame of rectangular form, 
covered with leather, cloth, or otherwise, in which the front, through the 
medium of a folding leaf, is made to open downwards from end to end, so as 
to form a sloping desk, extending outwards in an oblique direction with the 
upright portion of the same, and so as to admit of being folded or shut into 
the same and secured thereto by means of a lock and clasp fastening fixed 
to the case and overlapping cover, to which a handle for carrying the same 
is attached. Secret drawers and panel partitions are fitted within the back 
or upright portion thereof, for the reception of memorandum books, writing 
materials ; spring catch for disclosing the same being also pro- 
—— while the space between the upright fittings and the desk when 
cl is made to contain or hold a rouleau for pens, ink, and tapers, and 
= taper cover is arched or hollowed for the reception of drawing mate- 
rials, 

2614. A. J. Mantin, North Bow,“ An improved burner for burning petro- 
leum, paragin, or other hydrocarbon oils."—Dated 23rd October, 1863. 

This invention consists in constructing a perforated air chamber below the 
cone or thimble of the burner, and so arranged that the air may freely pass 
under the cone or thimble which pinges on the flame. The air chamber 
may be constructed of glass, ceramic percelain, or of metal or other suitable 
material, with or without non-conducting rings or flanges of glass, ceramic 
porcelain, or other suitable material, and so placed or inserted between the 
air chamber and the cone or thimble as to cut off the heat given out at the 
cone, and by this means prevent the air chamber becoming overheated. 
The cone or thimble has the cut or aperture modified as required for the 
flame, and may also be made together, in one with the air chamber of fire- 
clay, or of a suitable ceramic material ; or it may be made of wetal in the 
ordinary manner, and may also be made to shift or slide on the top of the 
air chamber. The tube or wick holder passes up through the air chamber 
to the required height of the cone or thimble. This tube can be made of 
metal, or of any suitable material, and fitted with a suitable arrangement 
of rack and pinion for adjusting the wick at pleasure.—Not proceeded with, 
2615. J. Cuans, Paris, “ Regulating the of gas."—A communica- 

tion.—Dated 28rd October, 1863. 

This apparatus is placed on the delivery pipe coming from the meter, and 
consists of an outer casing open at the top enclosing a smal! gasometer 
suspended by weights and pulleys, and connected by a small iron rod with 
a valve which shuts or opens more or less the orifice of the delivery pipe as 
the gasometer rises ond falls, thus regulating the supply of gas to the 
burners, and preventing undue pressure, for when an extra amount of 
cee sy is on the gas, the gasometer rises, and in so doing closes more or 

ess the opening of the delivery pipe by means of the valve connected with 
the cupola of the gasometer by the small rod above mentioned. A sufficient 
pressure is brought to bear on the gas in the gasometer by means of weights 
or springs placed at the top of the gasometer; the gas passes on to the 
burners through the supply pipe, which enters the gasometer at the 








| bottom, as does the delivery pipe, both rising a sufficient height above the 


water with which the outer casing or receiver is filled, and which rises in 

the gasometer a certain height, an escape pipe provided with a cock carry- 

ing off the surplus water should too much be placed in the receiver, Two 

cocks adapted to the supply and delivery pipes let off the condensed water, 

—Not proceeded with. 

2618. V. J. Cassaianes, Paris, “ Manufacture of the prisms, lenses, and 
glasses of stereoscopes.”—Dated 23rd October, 1863. 

In the specification of a patent for improvements in stereoscopes granted 
to the present inventor the 13th of May, 1863 (No, 1204), there is described 
a method of giving to pictures seen through a pe the apy 
of being coloured with a pleasing variety of tints, This is done by em- 
ploying prisms, lenses, or glasses tinted with two or more colours, gra- 
duated or shaded off the one inte the other; or one colour only may be 
employed shaded off gradualiy to the clear glass, Now, according to the 
present invention, the inventor produces such tinted prisms and lenses by 
taking a plano-convex prism or lens, and applying to its flat surface, bya 
brush or otherwise, transparent cement of different colours, and these 
cement colours he lays on in such a manner as to produce the graduation 
of tints which he requires, say blue at the upper part of the prism or lens, 
and yellow at the bottom, shading off the one into the other; or other 
colours may be employed, according to the effects the prisms or lenses are 
required to give. The cement colours being thus laid on he places a flat 
glass over them, and this by the cement becomes attached to the prism or 





| lens, and serves to protect the painted surface from injury. Or, the 


prisms or lenses may be made each in two or more parts, as in forming an 


| achromatic combination, and in place of cementing the parts together with 


colourless cements, as now practised, one part is tinted with gradua 

colours as above described, and the other part is then attached to the first 

by the cement so applied. —Not proceeded with. 

2622. A. Wanvie, Buston-road, and J. Brinpury, Hastings-street, Burton- 
crescent, “ Smoking pipes." —Dated 23rd October, 1863. 

This invention relates more particularly to pipes made of plastic 
materials, or materials capable of being moulded into the desired shape, 
and consists in so forming the bowls of pipes as to enable such articles to 
be easily placed and supported upright as regards the bowls thereof. The 
shape heretofore commonly given to the bowls of smoking pipes has been 
such that the bow! must necessarily be laid on its side, the effect of — 
when a pipe is in use, is to displace some of the ash of the tobacco, an 
with meerschaum pipes to scratch and otherwise prejudicially affect the 
same. The inventors propose tu obviate these objections by the following 


| means :—At the front part of the bowl, and near the bottom thereof, they 


form an ornament, the outer @xtremities of which serve as feet for support- 

ing the bowl of the pipe in a vertical position when placed on a table,— 

Not proceeded with. 

2623. W. Berrs, Wharf-road, City-road, London, “* Manufacture of metallic 
capsules for bottles and similar vesse's,”—Dated 24th October, 1863. 

The patentee claims the manufacture of soft metal capsules wherein 
special provision is made for covering or fitting over and roand a projecting 
cork or stopper, as described. The manufacture of metallic capsules of 
sufficient lengt' to cover the empty apace left in the necks of champagne 
bottles, and the application of trade marks or names to such capsules, as 
described. The mode of, and apparatus for, applying capsules to champagne 
and similar wine bottles, as described. 

2624. E. S. Crease, Tavistock, ‘* Machinery for drilling, boring, or exca- 
vating.” —Dated 24th October, 1863. ; 

The patentee claims, First, constructing engines for working tools and 
apparatus for drilling, boring, and excavating with two cylinders placed 
side by side, one cylinder being of greater diameter than the other, the 
pistons which work in these cylinders, and the ports or passages which 
connect the cylinders, being arranged in such manner that each piston acts 
as a piston valve to the other, substantially as described. Secondly, 
imparting feed motion to the borer or boring tool by connecting the feed 


ig 
! screw to the spindle inserted through the end of the cylinder, by fixing on 


a a a 
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the screw wi att id same end of the cylinder a ratchet wheel with lever and | wherever the bands come in contact they are sewn to each other; two | lower diaphragms is weighted or acted ny 
aul working loose on the seme, and connecting this liver with an eccentric | bands crossing > same , > ery pts r%- Me : : 1s to balance 
Rv ad cet-thartedatty. antutardict one v ic — be 8 - _ the same a —— of - cane edge or ee being | exactly a given column of fluid whe a know: ’ és sity or standard weight 
pin ili t ( ‘ 2 centres ¢ i + Opposite sides, 1e cage or ske'eton of the pi ow eing (for the s ali inome’er th tan y t of ws 
a " agape ~ : r th s standard is gener: hat of a columr > 
2626. J. THoMmas, Great Bolton street, Kennington Park, “Gas meter indi- | thus formed, astrong fabric (linen, cotton, or other) is stretched over it, and | inches of distilled water), the diap hragma being pert ely. : . e bt 
cators Dated 24th Octoley 1863. on this is placed a layer, more or le*s thick, of hor-e hair, or other suitabie | elevated or depres*ed ; the hand is fixed to tl zero | int. Tt eg adit wn 
ae object of this invention is to guard agains fraud by preventing the | 7 gry al, and, finally, the whole is covered with ticking, two openings being | on the dial or indicator are determined, an | the scale of deg Ya 
—- in — from being turned back, ad hereby represent | Ie oa the extreme ends of the pillow to permit a free circulation of air | subjecting the apparatus to the action of equal columns of by 
#3 number ¢ 0 ot an has act the } within the skeleton, known degrees of density or salinity, and c¢ nsequently, the indications of 
a al owt me, : W the quant to be re : | 2645. J. Witcox, Ludgate-hill, London, ** & wing machines.""—A nunica- | the instrument are positive id unerrin aQ paratus rooted yostie ed, 
‘ e uM and ul mist ke ble mann the invention | tion.—Dated 26th October, 1°63 } adjusted, and graduated is now ready for us 
con 8 in placing three dials in a frame nd one on eae! | Tv) ralat iret t . | Ks 
oe . ! I 1 ach: | Thi nven m relates, Fir-t, toa dev ‘ irrence of | », ‘ 
partly lapplg over the same, each ered round the | missed ordropped stitches nsewing ma r 1; withashuttle | ~~ HouLanps, Charles-street, J 
: with figures from one to ten, repre re: pectively hundreds, | alo . to a novel ' + aparece vi - for punching, cut 1, and j 
tho: sands, and ) ousands — i p a Br ’ Ait tage es sporariy é 
= " ; ~ tens of thou ands in the usual manner These dials are | ed tosewi g machines when sewing tucks. its object being to make the “ 
u pata be i ager apeop fixed in their centres upon whi fixed wheels | in the cloth for one | uck, during the time another tuck is being stitched ine I 
that play into each other suce ssively One wheel upon th spindle has | i >machine. According fi hisi a teas “ ry ¢ h« 
ten notches on it } J ; I I i me machine. According to the first part of ths invention itis proposed 
inot son its p riph t s ac’ , — > wheel “pate 1 : e t mto 
pings tase gen p ad ery, and is acted upon by sbother wheel hi } to employ a needle hole, or throat piece, having a projecting part on the r > - 
potas. plies projecting from itsrim on the adjoining spindle, so that, at | end next to the shuttle or looper, and such projecting part has a rounded sorbed _ rate 50 
every revolution of the studded wheel, one tenth of the adjoining wheel is | slot or gr made vertically therein, or inthe path of the needle ) that Reaaee with ae et in tl 
—- revolve, ani so on to the ext in rotation, and then to the other | on the de-cent of the needle it will pass along the slot or groove the ide f segs hia resp, hc 7 uw 
wheel in success n rive the several ' aa law & = aaa ae a ‘ 5 regulating or press the metal or mate t 
edi ved od iy Motion is given to! be several wheels by an endless | the needie furthest from the shuttle or looper being in contact with the iy tl eer ; phy hy ete al pater 
t v I > ‘ a Sip t j t ac © r ¢ ’ - ! ) J 1 i "er rr. g ec 
penal ve n ae pindle, and made to act upon a cog wheel fixed | bo tom of th slot or groove, while the side nearest the shutt tle or looper i on ‘sd he -.. o orcer hx Ider, an inei 
d n H e i , a7 > 4 » } he att } ad s 4 i e t > Jae > 
ow | idle near th en of the frame, At the end of the latter spindle | about flush with the surface of the projection on the throa milar incline ov the fri of the machine. 
— eccentric is fixed, which works a lever having a friction roiler at one ferred to. By this m-ans the loop is prevented from form a movable SFAIBA, CHEST ION CNG RK 
oe e = 7 ail, and @ spring a the other end to keep the iever | opposite side or back of the needle but is free to form on the front side of of the roler ot ts on the one incline and 
position, The cbject of the lever is to discharge the dials when rai-ed | the needle to be entered by the shuttle or looper, Which +hould first graz ringigae e axes of the rollers are | 
dy the snail eccentric, and to give them liberty to act, upon the sever | the face of the projecting part of the thro: , ey af thi : f #, iZ to, or rece from, each other. A we 
ain failing, to lo » severa i eel ieee 4 : y . . . oat piece. 1 s loop should have | op; osite to the incline before n 
ert ing, to lock the several dials and prevent t being reversed | any disposition to twist round the ne gan of the path of the shuttle or “rie ~- po ss pepe 
At the upper end of the main spindie is fixed a dr ndex e vge of | looper point, it will be arrested by the projection above referred nd uuise the punch or forcer holder to 
which is divided into five } ts. and a pointer fine i } ‘ + ey. c eler to, anc inwards Oo as te separate t 
calcite commas OF tial det inter is fix 1e!d in the p r position for the entrance of the point of the shuttle or sed é i 7 
given time At tl aa that has passed througl | looper therein. According to the second part of this ins on it is pro. ites osay 
— we, ¢ ne Olner end of the mali ndle } posed to employ a pair of serrated spring nippers or pincers, ac ad t , : 
which is acted upon by an ¢ dless screw sork i : ' uated by ) age Siar lin the t } 
adhe } nat worked by the dese sete needle slide, so as to catch hold of the cloth and nip or ¥ ager : saa 
ve usual manner. A click hinged to the outer ¢ | j 1 with the stitchir tuck. st ps . ‘ , 
wheel, and acts against the spoke yas to prevent | ek alee ne mescee -e- tuck, such } nary orl i 
back Not procee F . and he red « ; 
k, t proceeded with. ick being stitched. A thin flat pi ! - 
2627. G. Haseutine, Southampton-buildi Ciancrélont.. tendon. “2 th the ni) per nincers , thus, tl ! 
new attachment to ¢ ince for ti os lt gga et cend when is ston t , and also between t ro 
y , and to other articles of dress ud w n operation, : ’ : 4 _ 
for lighting matches."—A communic —Dated Y4th October, 1863 } ets » jaws in + hold of the ; in not —_ tial, althouch it is} f , that 
This invention consists in providing coverings for the head and other | When rising the rw n again, and allow the e + | Inciines as above es ved should be used in eo tion 
articies of dress with a rough or friction surface against which ma vay | Dipping or creasing action be yea'ed at every ee ubstituted for the inclines, whii " 
be ignited, the same being attached to such parts unaffect nayertasescticate, | Be qe ‘ : before; or 2 inclines may be em loyed togethe a 
air that the fire may be conveniently applied to the light ¥ nipe' 2646. A. Buakn, Newport, Monmouthshire, © Refrigerator for cocling worts | P'° of wi iform thickness which takes the place of t ved 
vipe. The friction surf may be tirst app iin ey " ens _Jor brewing, &e "— Dated 26th October, 1863. . ing the machine the wedge may be forced between t ] 
formed of metal, or anv otter suit ; : : bispes This invention consists in the use of open m in other convenient m r In some ¢ e patent 
other device red to the article of dress by , he go at a | or liquid to be cooled runs, the same being 1 motion to tl > frame whic h carries t er e 
otherwise. th , : y . : pin, or | tubes by any of the usual methods, The tubes are partiaily wedge his dot the 
oGs * | rannin iter, so that the coldest water meets the coldest ‘ pitches of whieh ae s \ , 
2630, W. Locke aad J, Wanaixaton, Kippas, ne W.E. Cannerr, | Warmest water the warmest wort, as in ordinary refrigerators. The tubes pela ht rs is moved, , t 
W. E. Mat ALI J LFOKD, Leeda, sng and mining o may be of any depth, but should be narrow towards the bottom, anc Bete tl n of the speeds of the parts whic ‘ i 
aah ; . ; , . go TI ards tl tom, and atcertain . > S} : h I to er 
Pr snigenne tiasleil 8, &e.”"— Dated 24th October, 1 distances inside them are placed metal tape, ¥ ch are ouly open in thelowest | * i iking place between the mov 1 
The patentees claim, First, the system or nr turting the cutting | part o be on one side, thus allowing ly the lowest rata of wort to 59. W.F : 
ey een working coals and other : other 2 ters | pass; ther top is place \ coca oosdaeinraeunnl alieud r in the tube, but ‘ vide a iI ee ane. eee, 5 _ emackiner 
sd t pres 10 t or other | st > Tanst P woking ema ay Mg for ting ane boring ¢ stone, or ot 4} , 
L 0s _ 4 essure of water, or other non-¢ u , admitted | th ut e bottom while the refrigerator is in operation. Theheight 4 els ected iti i ’ sin ’ ‘ er, 
# f ft ral ey > . 1e Ke” - & Bee e . Fy 3 oe 45 3. 
oni at able rt aDeen ves and passages behi Lp | of the second stop is edjusted to the depth required to be kept in the tubes, so Th vention annmct bed “ ‘ . 
be dae ice a steady even sl tion of the tool or tools a | that the wort flowsover it, thus ensuring the passage of the lowest and coldest <sdencbacs weicaiviactiatal: was . 2 to th Wi 
asc 1e ee to b cut, a8 -arogenen Secondly, the appli of wort from one division to the other, These said tubes may be turned 2662. A. S. Coronet, Jf L 2, ** Preparation of toba t ni- 
se u nae s f ’ ‘ " g + : - , 2 m — 
. Are _ in he hines for worki coal other min ra s and earthy | and placed in a back in which the water may run following the course of the aating purposts.”— Dated 23th Octo, 18 
be 1 ers 0 ‘4 olding _ head or fe er, Which is made to reciprocate, it | MES, the back being divided with chaunels, as in the ordinary pipe This preparation of tobacco is intended, pri lly, to be used for the 
seme soomet sone th rool during the cutting action of the tool or tools, | refrigerators ; or the tubes may be straight, and contained in an open shoot, purposes of fumigating plants in greet HOUSES AIK p for the pur- 
caine t g r : ym - llow the machine to move forward during the | 12 Which the water may run, the stop chambers being disposed at regular |] Pose of effecting the entire destruction of tl : P ‘ ete 
> ) ac roke o ‘ . Ra ee bones ; all tage ae . t ” Buk < ae is. 2 Rages . 
Foe! iy 4 ac cone toed the tool or tools, the movements of this head or | intervals th . Where it is preferred to run the water employed for | ife>t same. In carrying this inve n effect tor 
a cing tair ro . re eee ‘ . | sae - . - A " invent 
oa ce gob . 1ed from the pressure of water or other non-compressible | cooling through closed pipes or tubes that it may be used for other pur- i cco, divested of the stalks, and ] i or other 
j nec ) applicat 1 and > n 
fluid medium, hirdly, the application and use to and in machines for | POSS, the tubes may be placed inside a square closed jipe, and fiz . . | sieve, and agitates the same well, by which means 1 the sap 
eotkine coal aid other ; : , 1 i , and flanged or - » DY 1 1 ex s all tl abd 
pe # con . ther minerals and earthy matters, a ted by an elastie | § dered thereto, or to an oak shoot, and the pipes may be either straight | #24 saltpetre and other impurities therefron lic t} vith a 
vediu t ne ad or ate ern ei . : ‘e , ‘ : . +i bad 
n 1 m, L oldht gon head or f-eler made to reciprocate by e action , °F bent, and id flanged toge ther may be taken apart at long interva's, in small quantity of pure powdered cascarilla bat 1 it avery 
© clasti aetine ( wat = : Ps 5 Biss ' + > —- ot See 
. . 10 el . medium acting on water or other 2 tic fluid, for the | order that the corrosion which water forms in time on oe surfaces may | 8@#ll pottion of the essence of valerian root, a1 pared 
irpose of sec y » mac ON ’ . . . > >, . * . bat, +1 Pi i : ° 
Had tl “ger SAE (Se. SORE HNe. BON-* : t een roof and floor | be re moved. Another feature in this invention consists in ap plying | May then be packed in parcels or canisters, an r by 
porate ih f “ cut eo be DKC, and of releasing it turn oc back | Mechanical stirrers or agitators to the wort while running through the open means of the ordinary fumigacing ap tus o i 
e 16 tool or tool tubes. the valerian root to the tolacco attr all t 1d e7 ir 
2U3 ANN R » 66g , . ° Jectructi aotid _ , 
2031 J. Han AKT, Bi » “Clasp or fa j for ¢ “a —Dated | 2648. J. MARSHALL, Pentonville-road, London, “ Inj rovements in the expres- destruction, and the carcariila bark imparts a fr jour thereto, and 
pao h October, 186 on of oil Jrom oil-yielding substances and i pro uction of ¢ cake or prevents the unpleasant odour 2 - 
This invention ear escribed without refercuce to the drawit and other residuary matte — Dated 27th October, 18% nil cc -—Not proceede 1 with. 
684. B. Brows, K Wi in-atvcet, London, **s = a Tlithe to it has been the practice to express rm corks and other PROCTER, “ Inats ument for ertractina ¢ mn bottles 
cominvnicotion.— Lated 24th October, 1 F -T | substances, by screw or hydraulic presses, the « ing at the sides of the Dated 28th October, 186 
‘ Thisinvent — tsin adapting to sewing machines certain mechanism at ts % peg ny ey Ahad ate il trom sees and oil yieluing en eee ee ouercaaasion = to thed , 
or forming frills or rufi Th owing | : 7 . substances, and at the same time straining or filtering the oil b 6 
it $ : ’ > ies ; Mie m | of ir I haw Baa tering the oil by means | 9666 H. A. PONNEVILLE, Paris, ‘‘ Clasps for portur - lef ~— 
for the above purpose :—To the table of a sewing machine the | sigs mersicraee Mectage Ek galt g made to 2cb Upen a1 or piston, and e2 de” —A comnunication.-- Dated 2 Oct: 1 tlie — 
& parts are conne First, two, three, or mor ring plate | HS pressure upon the seed or other oil-yield substance contained ina This invention cannot be described v tot! 
causing tension on the materials te be unite econdly n adiu | vessel, by preference, a cylinder, the seed substance resting or - Seine 7 ESS Ww t 38. 
spring plate for holding down the material,and also for reguiating or wat | being pressed against a resisting medium for 1 hollow plu; the face | *°!°: W. NALu, Leicester, *‘ Ornamenting glass and gelatine.” —Dated 
tee width of the pleat. There is also another pieat } ao Sr hoylg “ | of which carries a perforated block, which ! t front with Sih Octo» 1563 
the last-mertioned plate, and near to the ordi ry pre sure foot of the1 of wire xauze, perforated metal, textile or porcus fabric, or other suitable T venEUn 'S ists in combi . 
ebine for separating the material of which the f il is to ur os | straining or filtering nat rial, all as described. - transparent varnishes and gold or ot 
' i 1. nother arf: gins » sheet lotiy 
spring plate or adjustable puncher presses at its extren upon the last- | 2651. T. Grason, logs ] HI PROS OR See OF See ee EF : 
mentioned ng plate, and eounedted loo > Ne fia otha kL tigate = iin the mci 00 clog ait ¢ COveTINGS ‘ ed lour or varnisia is Or al 
of a vibrating beil crank lever, working ¢ V : | aot 4 . or gelatine, the veins beit 
; wnk | , Working crosswise of the table of the sewin This invention re etl ss . Geese ve ‘ 
machine, and clear of the mechanism thereon Lhe other arm of thes and heels to the 1 od of secu outer soles | pro and such parts are, if required, 
bell crank lever rests upon a cam lever, so that, by the rotation of the cam, cover for the Pits anc Other | varnish, leaving, however, parts of the 
the bell crank lever imparts a forward movement to the pusher late T-shaped dovetailed geeut r or oth B nigh tsah + use of V or | coloured varnish or varnishes ‘iter th 
before-menioned ; the springs connected to t late pull u ‘ox al wondit aan 1 circular or other similarly formed ribs or runners, or | are covered with trans} went varni h, and on this v 
. . x t i rlat " ie sume back onding grooves or cha wan ans « . ectior ‘ . P * ~ artg 
again, The effect of this arta: gement is to pu # mate ri Not | ry tend’ of a dl ar +} Ap ans of connection Boi ece the | or laid which adheres to the transparent varnish. 
1 , a ia Tha ' atic 1s ean > ( ¢ « ’ } + e 
which the tril is to be formed, so as to form a | 1 as th shes | ethiopia inser eat f ey hich boot or shoe, that is to si he ribs | again coated with transparent varni-h, on which gold th 
Pr : : I ‘ d as e sher | ne i eof any for ‘ th vy fi a alid s Is 5 
plate moves back, the needle deseerd I s the pleat thus forme i to of the leather co po salty =p pe picibetieer i ey, and in y be | 38 laid or sprinkled, i then a coating of body or dark paint or varnish is 
the plain piece of materia! beneath, a ei six nt é sa" posing the outer sole, or may be made of metal or | #)p! ed, By means very varied and beautif:l devices of marbling 
“ i, ; : ner two convenient material, and inserted or secured in the outer 1 be juced on the back ¢ ‘ts of 
may be trade i connected t the t v ‘h instar th ii ) r sole, in may be produced on the back of sheet of gia oO elatlie 
; eo ed nj ol vi stance the corresponding groove or channel would be fo dinthe | o671.q.E et 
desived) atone operation By thisart F situa, lentes of the. lanes anie.. oe ofan tg ceoyes ld be forme Hin th “671. G. E. DonnistuorpR, Z Apparat 7 6 wating coal and 
feeding moti of the sewin : Aha : ,» and inserted and secured therein ; | her ¢ nie *= todd OS eto ae P 
' , . " he is dis} 1 he and the outer ¢ sto be slid or slipped on to the grooves in tl a wiiatalr aad setpoint edd Mess 
° ning that office. — Not proceeded with | ¥ -vapenne mes the only means of applying or removing ; * ae r, For getting ¢ al and other m als, carriag nning on rail or tram 
C36. M. Iienny, Fi s t, Lon » * Milt apsacks, travdlina bar | Sole cannot be pee aced in any other direction than by si i rk be ha ae ar Poe Sree too | by power, are sometimes 
ac.” l« bal — U Lsé : or ’ et wr. The ief feature of the i vention is, therefore U Y a ths now i According to this invention, in order to y such 
This inve ine the ploymentoiaw ‘lei tonreinetinass arrmint key ribs ana Hosen: instead of stitcl peueing, or screw a mean carriages on the rails while the picks or cu tools ai ion, the 
or piece attached to the knay ba tll Ghat dar tesinue stay weiey | of attaching the soles and heels to the per part of boots ee patentee em] loys wedges or the sides of the rails, such s entering 
or main portion, v ‘ : toe 8 to say— to its body | 4-4 between the rail and the frame of the car crefro: 
ain portion, which wrapper, cover, mantle, or piece is so contrived 653. W. Livinestons, Glengall-road lar Mac : | The lee » draw Po e “ _— 
that it niay bo extended on the pnisa:for @sierent 0 lie apo! 1 * ciaaly ; oh Mac yr pun I, The wedges are drawn im by means of »pri ri tantly to 
n o required i ray} or fo ed round the ‘ apy Aalis , a when 2 f nh October, draw its wedges into the space between tl le ¢ tl 
imilar artlole The wrapper is attached t < t fez tpsack, mug, OF he : n avery irge amount of | wer by | of the carriage or the projection thereon, In this r 
v, of such body (or por fipmiing t) r te one end or 4 fevers ha ch a machine will unite ith red to the rails, s« to prevent any laterel v 
1y ( on forming the rec e for holdi » kit . at requ . th a” “f, ge ; 
other coutents), and when folded or wrap) spaniel on the te re wheeeiggs na require less space than any other | not, ho pwever, interfe forward m : 
‘ ' (Ta ed vo e ALLIG t i s e ow a ! { + - 
bottom or other couvenient part thereof : flaps or i Ai : a ; i ; wer, A ver | working res owards the fre 1s 
apes Pr c o ome i’ are attached to ion « its Herum b nL s of a crank vaneing imr y cle 
“ ike apper on each side to extend it laterally, these flaps or lappets when ny other mechanical arrar eusent, Ores aa er me ig immediately cl 
ot in use bemg fok i 8 } . \ S ee, Son the other 1K OM ‘leet-stre P 
lenether Ne a .. : : n and fastened by strap An auditional or a horizontal reciprocating motion of a connectin iece, | R A. 001 M cag Nabors: ty ts for taking astrormBb- 
- ‘ _— 1 gh bay vw attached to one d of the er, such pieee | ) i are connected with the end of two beil-crank bearer ' mical and other observations m KX on.— Dated 28th October, 
Be folde nd st ped in when the wrapy s to b 1° WI : d the other end of the bell-crank lever , ‘ . 1863. 
ryis ' Map ep- eer oe ee a Vhen the . rend of the beil-crank /ever moves the on which the {| = Thi ti nsi es : : 
t) }ekuapsack desires to repos » he unk and extends the shears, or dies for rivetting are fastened. The pendulum motion settianigert tanto — ger beat “fxse8 | by the 
fe flaps « luppets, so that he may lie thereon, the body ¢ y rtical !ever will thus be transformed into a vertical reciprocating Nish - Sa in wh ening ai a theodolite 
WK, Dax, OF serving aspillow., A suitabie material for the motion of the slides, and one slide wi!l go down w ! t} oe te ve: pepe mM, and an ecliptic instrument are combined, that is to say, it 
water) roofed skin, with the hair or fur outward, lined or not, a ) that the machine will be a double-acting one, or cs the means of ascertaining immediately the position of the he avenly 
, ae now, as 4 ° rate 7 ” , rela ti H - “ 7 
one of the bell-erank levers : anne 7 ies in relation to the horizon, the equator the ¢ tie 
MOCLE’ 7 es 
STEINMETZ, 2% “ Locks for bays."—Dated October. 18% iding blocks or any mechanical arrang ements,—No urd to its being a theodilite and an equatorial it combincs an 
In) carrying out this ins ian the endian ae er, 4 es is « +77 two instruments ; with regard to its bei n eclipt nstrt 
frame or mouth of the bag to be fastened o1 oh “a of the | * pals ent-atreet, L | y new, for no instrument has hitherto 1} ri ueted t 
turning or working on a pin or axi } : : a ——s T . rtain the es ¢ he n'y bod 
is an opening or slot, and he fixes: oth Peeve h ge eer € Kt I of t ecliptic. ‘I 
the said frame or mouth. The er , : eee ae ae 1 cannot bi Gescri be ed wil ‘ e arawil 
- - pin or st Ss, i 
piate, cap, or movable piece, fostens to aA 967 } “7 > 
’ ; sti e or jaws of the middle, are fe 2674 Evans, Mo , Di _— i 
or fram that is to say. w s the pin o7 : ie Ja f th tears i } j ’ § ¥. ate Oc ery 
i i and lo 
opening in the rim or flange, an he ap turne a ber, or tl | Thi niion cannot be d ribed wi p th " 
part of its rim or flange, | not the opening there itable natur ire ie 
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2684. WV. N. Nemson, Glasgow, ‘Zaps, cocks, or valves.” — Dated 30th 
October, 18*3. ; 

This invention consists, principally, in making the p!ugs, or equivalent 
details thereof. of leather, or other similor material, such as gutte-percha or 
ru'ter, the body or plug seat, or its lining, being of brass, or othe met] or 
mate: tal diff rent from tne materi»! of the plug or vaive piece, and the object 
of thei: provements is to render the tap, cock, or valve less liable to grip, 
to leak internally, «rt drip externally.—WNot proceeded with, 

2685. W. M. Neitson Glasgow, “ Taps, cocks, or valves." —A communication. 
Dated 30th October, 1863. 

This i: vention canvo: be cexcribed without reference to the drawings. 

2688 G. RossELeT, Paris, “ Apparatus for sustaining and raising ships or 
vessels." —Lated 30th October, 1863 

This invention consisis in the empioyment of the trunk end of conically- 
shard ves-els (by preference mace of meta'), clo-ed at their smaller ends, 
and terminating at tbe other in diff rent ways, as described, according to 
the purposes for which they are required to be used. These vessels are 
stowed away, when not in use, one within the other, so as to occupy as little 
space as possible.— Not proceeded with. 

2693. H. CLow, Bland-street, Dover-road, Southwark, “ Ovens."—Dated 30th 
October, 1863, 

In constructing ovens according to this invention, they are made of eon- 
siderabie ‘ength, and the matters to be baked are caused to travel through 
the oven by reans of a travelling endless web that passes from end toeud of 
theoven. The sides and the top and bottim of the oven are composed of 
fire tiles, and the oven is heated by means of flues in the following manner : 
—The bottom of the oven is to be heated by dues passing from one fire-place 
or furnace, and the top of the oven is heated by flues passing from anotber 
furnace, both of the furnaces beinz placed near to that end of the oven at 
which the matters to be baked enter. The matters to be baked are thus 
subjected to the greatest heat on first entering the oven. The furn.ces that 
heat the flues that pass along the top and bo'tem of the oven are at right 
angies to the length of the «ven, and flues pass from both sides of the 
furnace. The flues from one side run towards the entrance end of the oven, 
and from the other side to the exit end of the oven. Th. flues that run 
towards the entrance end of the oven are comparatively short, as the fires 
are, as before stated, placed near to this end of the oven. The shori flues 
from one of the furnaces, when they arrive at the entra: ce end of the oven, 
are ied into a flue that runs along and heats one side of the oven, and the 
short flues from the other furnace are similarly led into » flue that heats 
the other side of the oven. The flues at the exit end of the oven all unite 
into one common flue, and in this flue a damper is placed, by which the heat 
of the fiues can be regulated.—Not proceeded with. 

















THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 








Fintsnep Iron Trape: Orders Good only in Plates: A Few More 
Sheets in Demand; Half-time at some Works—Pia tron: No Sales 
by Makers: Prices Accepted by Speculators—Stocks Repvcep 1x 
Hanps or Consumers—ATLANTIC CaBLE: J7he Steel for it made in 
Wolverhampton: Despatch of tirst Instalment of Wire trom Bir- 
mingham—Coat TRadE: Inactive: Uneuployed Labour; Reduction 
of Blast Furnacemen's Wages —Dr. Percy ann Coat Mryine In 
Sourn Srarrorpsuire: Deaths per Coal Gotten: The Long-wall 
and the Fillar and Stall Systems—Hanpware Trapves: Dastricts 
and Branches Specified — WOLVERHAMPTON AND THE CONSUMPTION 
or SMOKE, 

Finisuep iron makers report trade to be good only in plates, for 

which—both boiler and ship plate-—there is an excellent trade being 

done, at full list rates. Orders are so scarce in certain other instances 
that we know one works at which even partial employment can be 
found during only half the week. But, in the majority of cases, there 
is, perhaps, slightly more doing than was the case last week. Some 
sheet orders that have not been forthcoming since the commence- 
ment of the war in Denmark are now being executed with rapidity, 
in order to be dispatched before the termination of the armistice. No 
orders are coming from America, but the mills in that country are, 
as may be expected, in very active work. The iron that was ordered 
to be delayed in its shipment from this country until the sixty days 
are expired will be sent off at that date ; but it is not thought here 
that it will be admitted into New York at less than the fall 50 per 
cent. rise in duty—that, in fact, this duty will be made permanent. 

Prices 10s. below list are being taken by some makers, and buyers in 

Liverpool say 20s. under list is taken by a few. 

Tbe makers of finished iron still decline to buy pigs at the terms 
at which they are offered, low as they are; and first-class buyers go 
so far as to say that, if they were uow prepared to purchase, they 
would not give a price at which pig makers could sell at a profit, 
even after they have obtained the benefit of a reduction in wages, of 
which notice was given !ast Saturday. That benefit will be, to the 
pig makers, about 5s. a ton. Holders of pigs at third hand were 
pressing them upon the market in Birmingham yesterday, and in 
Wolverhampton the day previous, but without effecting sales. Not- 
withstinding that stocks are getting low, buyers still refuse to again 
enter the market for the prisent. The makers say, however, that 
consumers must soon again begin to purchase, for their stocks are 
being fast worked down toa point at which they cannot longer remain 
outof the market. A few exceptional transactions are reported as having 
occurred in the week; but the prices obtained are lamentably low. 
A first-class hematite pig, for which the price at Christmas was £5, 
realised only £3 12s. 6d, to a third hand. Until speculators who 
have bought pigs, and must sell them again without further delay, 
have realised, first hauds are not likely to effect sales; but their pros- 
pects are becoming less gloomy every week. 

The steel of which the homogeneous wire for the Atlantic cable is 
being drawn by Messrs. Horsfall, of Birmingham, is being made by 
the Chillington Iron Company, of Wolverhampton. The first 
instalment of the wire was sent from Birmingham ou Saturday last, 
en route to the works of Messrs. Glass and Elliott at Greenwich, 
The wire will, at its thinvest point of tenuity (No. 13 gauge), bear 
a strain of 1,040 lb., according to the test of a machine which bas 
been invented for the purpose by Mr. Deeley, Messrs. Horsfall’s 
engineer, The wire, when brougit into the works at Birmingham 
fr.m the rolling mills at Sheffield, measures about 200 yards per 
bundle, and is three-eighths of an inch in thickness. In Birming- 
ham it has to pass through four drawings, by which it is reduced to 
No. 13 gauge, or 095 thick, and its length increased to 800 yards 
per bundle. After the drawing is over in Birmingham the wire is 
boiled in oil before it is ready to be sent away from the works. The 
occasion of the des; atch of the first instalment of the wire was one of 
considerable rejvicing at the works, and the thirteen railway wagons 
by which it was conveyed were drawn by horses decorated with 
ribbons and flowers. 

The coal trade is insctive. The demand has greatly fallen « ff in 
the East Worcestershire as well asin the South Staffordshire district, 
and a resolution to reduce miners’ wages in the former district 
must soon be come to. Last Friday the pig iron makers there came 
to a determination to lower the wages of their furnace-men ten per 
cent. Many pits are not being worked, only half time. There is, 
therefore, plenty of unemployed labour. An emigration fund, 
subscribed by the men, have enabled a few of their number to leave 
the country for America; but the number that can be sent out is 
very small. The grateful emigrants promise to return the contri- 
butions twofold. Much dissatisfaction is being expressed at the 
notice for a reduction of wages given on Saturday night, and the 
men have passed a resolution prohibiting the union men from 
returning to work for the chairman of the Ironmasters Association, 
and for one other employer. 

Dr. Percy, in a letter dated, London, June 3, continues his remarks 
on coal mining in South Staffordshire. He givesa return made to 
Parliament, in February, 1862, of the number of tons of coal gotten 
for one life lost in the collieries of the United Kingdom in 1860. 
This return shows that while in Yorkshire 172,000 tons cost one 
life, in South Staffordshire and Worcestershire 35,654 tons only 
were obtained at the same life cost. The learned doctor then draws 

















favourable attention to Mr. Rupert Kettle’s paperon the best method of 
getting the ten yard coal, and quotes from it Mr. Brough’s statement 
that by the long wall method 10,000 tons more an acre might be 
obtained by working long-wall rather than pillar and stall. “In 
says Dr. Percy, “there is vastly less risk of 
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life.” Mr. Brough, in his report for 1858, stated that, “of the total 
eighty-one deaths, only five took place in es where the long- 
wall method was in use, all the others were in those where the coal 
is obtained by pillar and stall.” The present inspector for South 
Staffordshire, Mr. Baker, in conversation with Mr. Kettle, said, 
“In the long-wall pits at Shut Eud I have not the complaint of 
auy underground injuries, not so much as a ‘ pinched finger.’ 
Security to life I hold to be of paramount importance, greater even 
than that of the quality of coal raised Mr. Kenyon Blackwell, 
who has had large experience in the working of collieries in South 
Staffordshire and other parts of Great Britain, has often expressed 
to me his conviction that on this ground alone the long-wall system 
ought to be rendered compulsory by legislitive enactment. Another 
point of great consequeuce is that the long-wall system ‘ fire stink’ 
is axserted to be, comparatively, if not absolutely, unknown.” 

With referencesto the general trades of the district, we have to 
report that in Birmingham the metal trade is inanimate, and the 
fancy trades are rather slack; but the iron wire drawers electro- 
platers, brass founders, and the metallic bedstead makers, are busy, 
the latter principally on orders for various foreign markets. 

In Wolverhampton the japanners report favourably as to busi- 
ness in that branch; the tin-plate workers are well engaged, and 
the edge-tool makers are, most of them, busy. 

In the East Worcestershire district the large works are in pretty 
full operation, and there is very little labour unemployed. More 
men might find work at some of the girder and bridge-building 
works there, if they could show themselves to be skilled hands and 
steady. ‘ 

The Wolverhampton Town Council have before them a motion, 
by one of their number, who is not a manufacturer, which contem- 
plates the adoption in that town of the Smoke Consuming Act, 
The motion has received the debate of one sitting, and the dis 
sion will be resumed at the next meeting on Monday. Galvanising 
works in particular are on the increase in town, anda few manu- 
facturers are not greatly opposed to the motion, because they say 
they shall then be compelled to adopt means for consuming 
smoke, by which they will be financially benefitted; but gener 
it is opposed by the manufacturing community here. A committee 
will, however, it is expected, be appointed to report upon the 
matter. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Lerps Water Surety: /mportant Extensions—Lanon Coan Horst 
ror Goote Docks—Gnreat Nortaern Raitway: Additional Works 
at Doncaster—TriaL Trip or THE Finmarken (s s.) —Gainsporo’ 
Brrrannia Ironworks — Tue Stare or Lancasnire: Cheering 
Statistics —Nortu-Eastern District: Tyne Steam Shipping Com- 
pany (Limited): Newcastle Branch of the Biyth aud Tyne Railway : 
The Cleveland Iron Trade: Newport: Development of Limestone 
Workings: Water Reservoir for Hartlepool—Seir-Actine Raiw- 
way Signats — Mancuester Geonocica, Society: Working of 

Yoal Mines—Intimation ON THE Part OF WorkMEN: /roceedings 
at Leeds—Liverroon: Mersey Docts and Harbour Board: The 
Ocean Telegraph Company; Steam Shipbuilding on the Mersey: 
Iron Shipping: Recreation Grounds for the South End of Liver- 
yool—Scormisa Matters: Glasgow and North British Railway: 
Clyde Shipbuilding: The Glasgow and Belfast Mail Steamers. 

Tne Leeds Town Council has resolved to raise £30,000 for the pur- 

pose of improving and extending the water supply of that town. 

It appears that the conduits from the Eccup reservoir to that at 

Weetwood, and thence again to the Woodhouse reservoir, in some 

parts from leakage and in others from want of capacity, are unequal 

to the work which the growing demands of the town will almost 

immediately require. The borough surveyor, Mr. Filliter, in a 

report to the council, states that the culvert which conveys the water 

from the seven-arched aqueduct over Adel Beck to the Weetwood 
reservoir makes a leakage of 500,000 gallons daily; that this leakage 
had been much greater before such repairs as were practicable had 
been made, and would before long increase again. He recommends 

a cast iron culvert in place of the existing and defective one, of 

sufficient capacity to pass 10,000,000 gallons a day, as the tunnel 

above the aqueduct is capable of doing; and he estimates the cost at 
£15,000, the length of the culvert being nearly two miles. From 

Weetwood to Woodhouse reservoir the water is conveyed by two 

18in. pipes. He recommends, in addition to these, a 30in, pipe from 

Weetwood to Headingley Church, and a 24in. pipe thence to Wood- 

house reservoir, and estimates the cost at £12,000; and the portion 

from Weetwood to Headingley he advises should be proceeded with 
as soon as practicable. It appears that the present consumption is 
very nearly as much as the present conduits can convey, viz., 

4,000,000 gallons a day—this, however, being little more than half 

the quant'ty which can be supplied under existing powers, and con- 

siderably less than half the quantity that could be passed through 























the tunnel which Mr. Filliter considers the most permanent and un- | 


alterable part of the conduits 
ing, and will soon exceed the quai 
conduits is capable of conveyin 
therefore, it is proposed to supplement or replace, so as to make them 
equal to the most capacious portion; but it is evident from the 
report that other portious will, at no distant date, require a corre- 
sponding treatment, though they will involve a less serious expen- 
diture. 

A large coal hoist for Goole Docks, erected for the Aire 
and Calder Company ’. G. Armstrong and Co., of the 
Els k Engine Works, Neweastle-on-Tyne, was officially tried last 
week, in the presence of some of the directors of the company, 
Mr. Bartholomew, the evgineer of the company, and Mr, P. West- 
macott, of the Elswick Eugine Works, were also present. The 
hoist is designed for the purpose of loading vessels with coal direct 
from barges, without the intervention of manual labour for filling 
tubs, &. The barges, desigued by Mr. Bartholomew, and buiit at 
Lake Lock, are intended to be broucht down the canal in trains of 
eight; the two end barges, however, not being loaded with coal, but 
like the locomotive and break van of a goods train, merely for the 
purposes of } ropulsion and guidance. The last barge is fitted with 
a screw, and also & small capstan, for actuating the steering chains, 
which run from to end on each side of the train, and by he 
tightened on one side, give to the whole that : 
sary for rounding the curves. When the traia ives in the dock, 
it is broken up, and the barges are floated, oue a time, into the 
cage, then at the tom of the hoist. lhe ize is then, by 
means of two hydraulic cylinders, lifted to the requisite height, and 
by spur- uated by hydraulic power, gradually upset, the coals 
running down an iuclined sboot into the vessel beneath. The water 
for working the hydraulic cylinders and engine is pumped by steam 
engine, previously erected by the same firm, for working the dock- 
gate machinery. The weight of the cage, &c., is about forty tons, 
the boat eight tons, and coal about thirty tons. The height from the 
key level to the waste water tank is between 80ft. and 90ft. A 
wooden roof is intended to cover the whole of the upper works. 
The erection of this immense machive has not been altogether un- 
attended with difficulties. Several heavy pieces of machinery (iu 
one instance above sixteen tons) had to be lifted to a height of up- 
wards of 50ft. Owing to the piling of the coffer dam not being 
removed, the trial in the present imstance could not be made with 
coal in the boat. An empty boat, however, being launched over the 
dam, and partially filled with water, was hoisted up, and the water 
tipped down the coal : Being the first hoist constracted on 
this principle, some little defects in detail were observed ; but its 
performance, on the whole, appeared to give satisfaction. 

The directors of the Great Northern Railway Company have 
accepted tenders for large additions at the works in Doncaster, in 
order to give increased facilities for engine building. The addi- 
tional sheds, &c. will be on the north-west side of the present 
works, and will involve an outlay of from £13,000 to £14,000, 

Yesterday week, a screw-steamer, the Finmarken, built by Messrs. 
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Samuelson and Co. for a Norwegian firm, made her trial trip to sea, 
She left the Hull Roads, in the command of Captain Smith, at 
eleven, am, and got out to sea at about half-past one, running 
down against the tide. Atsea the Finmarken went round the New 
Sand Float, and then back again into the Humber, he speed was 
excellent, the patent log giving 11 knots av hour, which was con- 
firmed by the running over of the measured mile at Stallingboro’, 
The vessel was in good trim, of conrse, drawing forward Git, 2in., 
and aft 10ft. Gin. tis not unlikely, however, that the trim would 
be improved, and a still greater speed obtained with a moderate 
cargo, Which would free the stern by throwing the bow a little 
more into the water. The Finmarken answered her helm well, 
and also went well astern. The engines are placed aft, and the 
saloon, which is very spacious and well fitted wp, amidships. B 
this arrangement, all the disagreeable sensations arising from the 
motion of the screw or propeller are avoided. ‘I mber of re- 
volutions varied from eighty-three to eighty-seven. 
upon the boiler was 22 1b., the nominal horse-power being 80. She 
has inverted cylinders, and a direct acting screw. ‘The masts, three 
in number, are what are known as pole masts, with a fore and aft 
rig. 

The annual meeting of the Britannia Ironworks Joint Stock 
Company (Messrs. Marshall, Sons, and Co.) was held at Gains- 
borough, on Saturday, when a dividend of 10 per cent. per anuum 
was declared. It was resolved to increase the capital from £20,000 


to £50,000 ; and, as the old series of shares are now at £2 premium, 
taken up 











it is understood that the whole of the new shares will b 
by the present shareholders, The retiring directors were re- 








otticial trial trip out of Tees’ Bay. This vessel is 901 tons builders’ 
measurement, being 230ft. in length over all, 29ft. Gin. beam, and 
17ft. Gin. depth of hold, and fitted with direct-acting condensing 
engines of 150 neminal horse power, manufactured by Messrs. Fossick 
and Hackworth, of Stockton. Some of the directors of the London, 
Italian, and Adriatic Steam Navigation Company (the owners of the 
vessel), Messrs. Bachhouse and Dixon, the builders, and a large 
party of their friends were on board. The speed attained was 12} 
knots, and the trial was in every way most successful, and gave the 
greatest satisfaction to all concerned. he Adria will proceed to 
London and join the Company’s line next week. 

The condition of Lancashire continues to improve. This will be 
seen at a glance by the following comparative statement of the con- 
dition of the operative population in respect to employment :— 


Out of work 





Full time 





January - oe 0,739 ee . 158,693 
February .. 3 oe o L5s,eSt 
March ‘ ee .* 145,920 
April ee oe * 124,828 





May oe 87,373 ee 116,500 
The increase in the number working full time since the last week in 
January has been 70,455, the number out of employment being now 
8,278 less than in April, and 42,1/3 less than in January. 

From the north-eastern district we learn that the requisite 
number of shares in connection with the Tyne Steam Shipping 
Company (Limited) has been subscribed for, and the directors 
announce that the business of the new company will be commenced 
July 1. The Blyth and Tyne Railway Company is about to open a 





Neweastle branch, which will establish communication between 
Newcastle and T'ynemouth, and afford many facilities not only to 


these two places, but also to the whole district through which it 
passes. Coal can be brought to a much greater extent than at pre- 
sent to Newcastle from some of the principal collieries in the district, 
an advantage no less important to the consumer than to the colliery 
owners. ‘The latter have also further privileges secured in them, 
inasmuch as by the new line the produce of the Gosforth and Cox- 
lodge Collieries, as well also as of the coal field lying immediately to 
the west of them, will have ready access offered for shipment in the 
Northumberland Docks, and also those at the Low Lights, when 
made. The company is making a short branch from the new line 
near Jesmond Fields to the show ground on the Moor, for the use of 
the forthcoming meeting of the Royal Agricultural Society, the ad- 
vantages of which to the intending exhibitors of stock, implements, 
&c., cannot be overestimated. ‘The total length of the new line from 
Neweastle to Tynemouth — including some little portion of the 
isti over which the train to and from Tynemouth will havo 
8s about eleven miles. ‘The contractors for the work have 
been Messrs. Rosser aud Smith, of North Shields, for the eastern 
portion; and Mr. Jolin Simpson, of Neweastle, for the western 
or Newcastle end. The plans, surveys, &c., were prepared by 
Mr. J. F. Tone, the company’s engineer, under whose immediate 
superintendence the works have been carried out. Messrs, R, 
Stephenson and Co., of Middlesbro’, observe, with reference 
to the leading industry of that district :—* The Cleveland iron trade 
is still unfavourably influenced by the strucgie poing on in Ameriea, 
and the uncertainty felt with respect to the issue of the Dano-German 
controversy. This, combined with the h rate of discount, has 
caused a further decline in the price of Cieveland pigs. Makera, 
with few exceptions, adhere to list prices; but there are a few parcels 
of iron bought a few months ago on speculation, now in the market, 
at prices 5 per cent. under list quotations, but as these are compara- 
tively insignificant in quantity, a week or two may see them in the 
hands of the consumer. A sale by one firm of 24,000 tons pigs has 
been, we understand, recently | prices. Two or 
three transactions of the same magnitude would in a measure counter- 
act the evils now operating prejudicially on the trade, The quality 
of Cleveland iron is likely to be greatiy improved by the admixture 
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of titanium and manganese ores with the ironstone of the district. 
The Titanium Ore Company, hav their head quarters at Dirming- 
ham, are prepared to deliver i ite, containing 27 per cent. of 





titanium and 40 per cent. of iron, ex ship, at the ports on the north 
east coast, at 22s. Gd. per ton. It is computed that 24 per cent. of 
this ore, when only partially reduced, is sufficient to increase the 
tensile condition of iron fully 10 per cent, and at a cost of about 6d. 
extra per ton of pig iron Ilmenit ; u found to be invalu- 
able as a fetiling substance for pudiling furnaces, its refractoriness 
being unequalled, and the quality of the puddled bar greatly ime 
proved by its use. Manutactured iron is in steady demand, at 
slightly reduced prices ‘Lhe various new inills and blast tarnaces 
are progressing rapidly, and additional blast contem= 
plated. The iron shipbuilding trade, which now constitutes a very 
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impor branch of the trade of this district, is very active, the yards 
being in full work. A good augury for the future is to be found in the 
fact that on the lees alone there are building, or about to be built, six 
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0 ton steamers—the aggregate quantity of iron requir 
them being 9,000 tons—and about twenty more of sinaller dimensions.’ 
Newport, betwixt Stockton and Middlesbro’, is assuming an ap- 
cordance with its name. A group of iron fur- 
naces, with other kindred works, have been erected south of the 
landing stage, and a series of streets are Jaid out. Indeed, so eager 
are speculators in iron to be at work, that several of them who are 
erecting furnaces near Middlesbro’ have begun to pile the ore 
into heaps, and intermix it with coal, so as to commence the roast- 
ing process in anticipation of the completion of the furnaces. The 
1 nt carboniferous 


















opening out of almost inexhaustible beds of exce 

or mountain limestone, at Forcett, near Gainford ; been talked of 
for some years, but the insurmountable difliculty has always been 
the inability to get railway communication. A preliminary prospectus 
of a proposed new limestone railway company, on the limited 


liability principle, has been issued, but its circulation is at present 
confined to the ironmasters and merchants of the district. The 
limestone at Forcett is 538ft. thick, and yields 109,000 tons of stone 
per acre ; the bearing does not exceed an average of 3ft. The stone 
is twelve miles nearer Darlington (and consequently places east of 
Darlington) than the present nearest quarries at Broadwood and 
Frosterley, and the cost of working will be at least 2s. per ton less 
as compared with Weardale. ‘Taking into account tue saving of 
dues, it is caleulated that the Forcett limestone, as compared with 
Weardale, can be supplied at quite S$d. per ton cheaper. For the 
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conveyance of the limestone, it is proposed to construct a branch 
line of railway about five miles in length, to commence by a junction 
with the Darlington and Barnard Castle Railway, a little to the east 
of Gainford, at an estimated cost of about £30,000. The analysis 
of the stone shows it to be good for building, and agricultural 
and ironmaking purposes. An arrangement has been made and 
confirmed between the Hartlepool Gas and Water Companies and 
the trustees of the late Duke of Cleveland, for the purchase of about 
80 acres of ground on the Hart estate, for the erection of large soft 
water reservoirs for supplying the extensive works in course of con- 
struction in the outskirts of the town. 


The Manchester Guardian describes some self-acting railway 
signals now in use on the Lancashire and Yorkshire system, and 
which are said to present considerable efficiency. ‘The inventors are 
Messrs. Mark Watts and John Crompton, of Bolton, both of them 
practical engine drivers. They have produced a self-acting signal, 
which is simple in its construction, which marks when a train or 
engine has passed a certain spot, and warns a following train of 
danger. The signal is designed to be of use at the entrance of a 
tuunel, at a curve, or in any place where there is a large amount of 
traffic. The apparatus is self-acting, and, from its simplicity and 
strength, cannot fail to give the signals which are required for the 
working of aline. The signal used is the ordinary semaphore, the 
arm of which is raised to a horizontal position, to indicate danger 
by the passing of a train, and is afterwards released at any required 
distance of space or time. By night the lamp signals may be used 
by the same means. Parallel with the part of the rail opposite the 
semaphore is a treadle, which, being pressed by the wheel of 
the engine, acts upon a transverse lever, which is supported on a 
spring buffer, to relieve the suddenness of the blow, and the end of 
the lever raises an arm of the semaphore, or, by night, covers the 
lamp with a red glass, to indicate danger, or a green one to suggest 
caution. At any convenient distance from the first lever another 
transverse lever is placed, which, being pressed down by the weight 
of the carriage, and being connected with the semaphore by wire, 
the arms of the signal are liberated and fall. This is called the 
“releaser;” but the apparatus is complete, and can be made to work 
without this addition. Instead of the arms of the semaphore falling 
suddenly they can be regulated to fall at any required degree of 
motion. ‘Ihe regulation of time is made so complete that the arm 
will not be in the vertical position until the proper time, as regu- 
lated by railway companies for one train to follow another. By 
means of a graduated dial and pointer the exact time between the 
arms of the semaphore being set and released can be indicated. 
The arrangement for time keeping, and for showing whet time has 
elapse: after a train has passed over the machine, is as follows :—An 
air cylinder is used, having a solid air-tight piston, and a passage 
for the air. This passage forms a connection from the top to the 
under side of the piston. Upon the cover of the cylinder is attached 
a small valve box, inside of which are valves, for the purpose of 
letting the air escape quickly as the piston rises. When the piston 
is at the top the valve closes, and the piston cannot go down until 
the air is let out from the underside of the piston. ‘This is done by 
means of a small opening in the cover, communicating with the top 
and underside of the piston. In this opening is fitted a conical plug 
upon the end of a screw, which, passing outside the valve box, can 
be contracted or enlarged according to the time required for the 
piston to fall—for example, from one to five or ten minutes, or more, 
if more is required for the signal to fall. In cases where a releaser is 
used a communication is made, as already stated, with the sema- 
phore by means of an iron wire rope. ‘The expansion or contraction 
of the iron, as influenced by the variations of the weather, is 
provided for by a very ingenious contrivance, so that the apparatus 
may be successfully worked at all seasons, irrespective of the tem- 
perature. ‘The place where the signal has been tested is at Ballfield, 
near Bolton, on the Lancashire and Yorkshire main line, where it 
was laid down, some months ago, by Messrs. Benjamin Hick and 
Son, of the Soho Works, Bolton. Upwards of 16,000 trains have 
passed the signal since it was first laid, and it has never, in a single 
instance, failed to act. At the same time, no money has been 
required to be expended in repairs, and the whole of the apparatus 
and machinery are as perfect now as at the commencement of the 
working. 

At the last sitting of the Manchester Geological Society, Mr. J- 
Goodwin read a paper on the subsidence of the surface consequent 
upon the working of coal mines. He said that under any system of 
working coal the surface must necessarily be lowered ; all that engi- 
neers could therefore do was to lessen the damage to property by 
changing the breakage line, for the mere act of subsidence would of 
itself produce little or no injury. Long experience had shown him 
that damage to the surface might be lessened by removing four- 
tenths of a seam, and leaving the remainder for the purpose of 
changing the direction of the breakage. In some mines it would 
not be necessary to leave more than half the coal, working for 
instance for twenty yards, and leaving twenty yards standing. The 
paper was illustrated with diagrams, to show the angle of breakage 
and how far it would extend on the surface from the point imme- 
diately above the point to which the coal had been worked. In the 
course of the discussion which followed, Mr. Greenwell said that 
different systems must be adopted to change the breakage line 
according to the manner of getting the coal, the system for pillar and 
stall might not suit for a long-wall work, Mr. J. Dickenson said he 
once read a paper on this subject to the society, and the observations 
he then made were confirmed by subsequent experience. He gave 
instances where the breakage line had been in the “ rise,” instead of, 
as ordinarily, in the “dip,” and said that he had even seen subsi- 
dence where workings had been 600 yards deep. The subsidence 
caused by working a 4ft. seam at a depth of 200 yards was about 
3ft. ‘The chairman and one or two others expressed an opinion that 
amine ought to be so worked that the whole area of the surface 
above it should sink at the same time. 

On Friday, before the Leeds magistrates, Peter Broadbent and 
Nathaniel Matthews, two of the hands lately employed by Messrs. 
8. ‘T. Cooper and Co., of the Pottery Field Ironworks, but who went 
out rather than subscribe to the “declaration,” were charged, under 
the 6th George IV., c. 129, 8. 3, with having, “ by threats and in- 
timidation, molested and obstructed Joseph Dickinson, and endea- 
voured to force bim to depart from his employment, he then and 
there being employed by the Messrs. Cooper, in the trade of iron 
refiners.” ‘The complainant said he was a refiner, and had been em- 
ployed for eleven years by the Messrs. Cooper. A short time since 
his fellow workmen were “locked out” for not signing the 
declaration, and he went out with them. He had since, how- 
ever, resumed work. On the 20th ult. he left the forge about 
half-past six_ o'clock, and proceeded up Kidacre-street. Adjoining 
the shop of Mrs. Barker, provision dealer, he saw the defendants, 
He was seized from behind by Broadbent and Matthews, but, after 
a little struggling, he escaped, and took shelter in the house of Mrs. 
Sheldon. Llere he was followed by the defendants, who threatened 
violence, and, to get away from them, some women sent him pri- 
vately into a house in Rose-court, where he was ultimately rescued 
by three of his gatfers—* Jerry,” Woolley, and Robert Fox. In 
Kose-court Matthews shouted out, “I will feteh the —— out;” 
but complainant's gatfers chased him out of the yard. The reason 
why the defendants attacked him was because he had kept on work- 
ing. Corroborative evidence having been given the defendants were 
each sentenced to three months’ hard labour. 

To turn to Liverpool. At the last sitting of the Mersey Docks 
and Hxrbour Board the engineer stated, in reply to Mr. Littledale, 
that the cost of the large 60-ton crane at Birkenhead was £4,642 ; 
the cost of excavating and preparing the foundation and building 
the masonry, &c., was £1,229, and the miscellaneous expenses about 
£50, making the total cost £5,996. Mr. Boult congratulated the 
board upon being possessors of the most costly crane in England. 
In the course of last week Captain Rowett, one of the directors of 
the Ocean Telegraph Company, explained the scheme of the com- 
pany in the Underwriters’ Rooms, Liverpool. | They purpose to lay 
a telegraphic cable to America via the Bay of Biscay and the Azores 
to the southern bank of Newfoundland, the farthest stretch of 


| cable thus being 800 miles. They propose to lay down a cabl 
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about lin. in diameter. There will be only one copper con- 
ductor, and this is proposed to be bedded in virgin india-rubber. 
Heretofore the wires have been bedded in india-rubber which had been 
manufactured for the purpose, and into which, of necessity, many 
earthy impurities crept. These were acted upon by the sea water, 
and the result was that the water got to the wire; and as water is 
a conductor of electricity, the electric fluid of course escaped, and 
there was imperfect insulation. Mr. Rowett thinks that vital point | 
has been solved. The wire embedded in virgin india-rubber is to be | 
covered with rope made of the best hemp, prepared with a compound 
invented by Mr. Rowett, for the purpose of rendering it incapable 
of fouling or of rotting. An iron paddle steamer, the Guruper, 
built by Messrs. Miller, Toxteth Dock, 530 tons old measurement, 
has made a trial trip to Llandudno and back. The maximum speed 
reached was 12} knots, and the trip was deemed by all her passen- 
gers to be most satisfactory. She was built for the Maranham | 
Steam Packet Company. The steamers New York and London, 
intended .to run between New York and London, have recently 
been refitted with engines by Messrs. Jack and Co., cf the Victoria 
Foundry, Liverpool. After being refitted they have had trial trips 
which show a gain of twenty-four knots a day with a less consump- 
tion of coal. Yesterday week the steel paddle steamer Hope, in- 
tended for blockade running, and belonging to Messrs. Fraser, 
Trenholme, and Co., had a trial trip to the Great Ormshead and 
back. She attained an average speed of 16} knots. She has thus 
proved herself one of the fastest ships that ever sailed out of the 
port of Liverpool. Her length is 281ft. 6in., beam 35ft, and 
depth 12ft. Her engines, by Messrs. Jack and Co., are oscillating 
engines of 350-horse power, with surface condensers, The length 
of the stroke is 5ft. 6in., and the diameter of the wheel—feathering 
paddles—is 26ft. The Richard Cobden, said to be the oldest 
iron ship afloat, has entered the Brunswick graving dock, for the 
purpose of havirg her bottom cleaned and painted. She is 
now twenty years old, and has made twenty successful voyages to the 
East Indies; notwithstanding some rough usage, she has never 
made a drop of water,and her plates are apparently as sound as ever. 
On one occasion she took an entire cargo of iron from London to 
the East, while on her first voyage she ran aground and flattened 
her bottom to the extent of over three inches on one side of the 
keel. She commands the highest freights in Bombay, and her 
owners are so satisfied with her seaworthiness that they do not effect 
any insurance upon her, The cost of her repairs hitherto has been 
merely nominal. Messrs Darby and Co., the principal owners of 
the Coalbroke-dale Iron Works, gave the order for her construction 
twenty-one years ago, to Messrs, J. Hodgson and Company, of 
Liverpool, for the purpose of testing the capabilities of iron as a 
shipbuilding material. The result is evident, and while the Richard 
Cobden is still as serviceable as ever, there are now no less 
than 76,000 tons of iron shipping in Liverpool alone. The borough 
engineer and surveyor of Liverpool has laid before the council 
three schemes for the purchase of land and the formation of a 
park and recreation grounds at the south end of the town. The 
first scheme was for the purchase of twenty acres of land east 
of Park-road, at a cost of £58,080; the second for the purchase 
of the Parliament Fields, at a cost of £117,000; and the third for 
the purchase of 370 acres south of Ullett-lane, and including 
Otterspool, at a net cost (after allowing for the sale of 160 acres 
for building purposes) of £230,500. The last scheme appeared to 
be the most in favour, as it would form the most comprehensive 
and beautiful park, with facilities for arboretum, play-grounds, 
&c. The subject, however, was adjourned for a month, as there 
is a sub-committee sitting relative to a park for the north end of 
the town. 

Tn the Chesterfield district there is no change of importance in 
the iron trade. From Barnsley it is stated that all the ironworks in 
that district continue in the same state of activity without any 
prospect of a diminution of orders. ‘The South Yorkshire coal trade 
is, generally, in a good state, and such of the collieries as are work- 
ing, find no difficulty in obtaining a market for their produce. The 
demand for the Lancashire market continues brisk, and some local 
manufactories and works have found some little difficulty in getting 
their supply of engine fuel, consequent on the closing of those 
collieries on which they have hitherto depended. For Silkstone 
house coal and nuts there is a fair inquiry, and a good deal more 
than the quantity raised could be disposed of; but, the strike 
causing several of the large collieries to be closed, the business doing 
is only limited. There is only a very moderate business doing in 
coke, so that only a moiety of the ovens in the district are kept going. 
The strike and lock-out in the South Yorkshire coal trade continues 
without the slightest sign of anything approaching to a termination. 
The men have held several meetings during the week, and assert that 
since the lock-out their numbers have largely increased. It is ex- 
pected that in the course of a day or two ejectment notices will be 
obtained for the purpose of evicting the colliers from the houses 
occupied by them under the proprietors of the Oaks Colliery, and 
what that course will lead to time will determine. 

With respect to Scottish matters, we may note that the counsel for 
the proposed Glasgow and North British Railway stated last week, toa 
committee of the House of Commons, that the main line would be forty- 
five miles in length, with five miles and a half of bridges and ap- 
proaches, and three small junctions with Monklands and other lines. 
Starting from Glasgow, the line would run to Gartsherrie, at no 
great distance from the Caledonian Railway. It would proceed 
through a rich mineral district, and, crossing the Edinburgh and 
Glasgow line near Linlithgow, would run into Edinburgh between 
that railway and the Forth. It was also proposed, in connection 
with the new line from Edinburgh to Perth, to erect a bridge over 
the Forth at Queensferry. That bridge, which might also be used 
by other companies, would be two miles three furlongs in length, 
125 feet above low water, with two spans of 600ft., two of 100ft., 
and forty-four of 200ft. The estimate for the whole line was 
£1,850,000, of which the bridge would take £550,000, Clyde ship- 
building continues active. Messrs. Henderson, Coulborn, and Co. 
of Renfrew, have launched a paddle-steamer, named the Alekcander, 





the principal dimensions of which are as follow :—Length, 160ft. ; 
breadth, 23ft.; depth, 8ft. The steamer will be fitted with a pair of 
the builders’ diagonal oscillating engines, of 60 horse-power, 
nominal, A duplicate of this vessel, to be named _ the 
Michel, will be launched by the same builders in a few days, 
both steamers being intended for Russia. On Saturday a trial 
was made of the new saloon steamer Chancellor in the Gareloch. 
ller speed averaged eighteen miles an hour. The steamer was | 
placed on the Glasgow and Lochlong station on Monday, and will 

run in connection with the Edinburgh and Glasgow Railway and 

the steamers on Lochlomond. Messrs. A. and T. Inglis, of Point- 

bouse, have launched a paddle steamer of 615 tons, builders’ | 
measurement, named the Cawarra, the property of the Australasian 
Steam Navigation Company, and of the following gencral dimen- 
sions :—Length, 205ft.; breadth, 25ft.; depth moulded, 12}ft., with 
full poop and topgallant forecastle. She was towed up to the large 
crane to receive her machinery, which is to be furnished by the 
builders, on a plan expected to secure economy in the consumption 
of fuel. Trial trips have been made by the paddle steamer Lady 
Young and the twin-screw steamer Platypus, built by the same 
firm, The Lady Young is 648 tons, builders’ measurement, and is 
propelled by oscillating engines of 140-horse power. Her length 
is 220ft.; breadth of beam, 20{t. Gin.; depth, 12ft. Gin. She has 
accommodation for 50 first-class aud 44 second-class passengers, and 
22 first-class and 30 second-class passengers have secured berths in | 
the steamer, which sails for Queensland this month, carrying out | 
mails. The Lady Young, which will be under the command of | 
Captain Patullo, under whose superintendence Messrs. Inglis have 
built four vessels for the same company, is a sister ship to the Lady 

Bowen, which left for Queensland on the Ist of March. The trial } 
was very satisfactory, the speed attained by the Lady Young being | 
13} miles an hour. The Platypus, which is also the property of the | 
Queensland Steam Navigation Company, is a twin or double screw- 

steamer, of the following dimensions: — Length, 140{t; breadth, 

23ft. Gin.; depth, 11ft.; tonnage B.M., 340. She is propelled by 








engines of 40 horse-power (nominal), and on Saturday she attained 
a speed of 104 miles an hour, steaming from the Cloch to the 
Cumbraes against the tide. The high speed attained by 
the Platypus, in proportion to her power, will well adapt 
her for navigating the shallow rivers of North Australia, 
for which traffic she is intended. Her screws can be dis- 
connected, and made to work separately, so that the vessel 
can be turned almost within her own length. The Platypus 
will carry to her destination, in pieces, a saloon paddle steamer of 
the following dimensions:—Length, 170ft.; breadth, 22ft. ‘in. ; 
depth, 6ft. 6in. She will be propelled by a pair of diagonal engineg 
of 90 horse-power. The saloon of this steamer, which is intended 
to run between Brisbane and Ipswich, Queensland, will be the 
whole length of the main deck. The following table of winds has 
been compiled from the logs of the Glasgow and Belfast mail 
steamers for the year ending December 31, 1863, and is interesting 
as showing the various quarters from which the winds blew, ag 
reported in the logs during 313 voyages performed :— 
N.E. 


Date, 1863 XN. s EB. 8.E. 8. S.W. W. NW. 
JamRURTy.. oc oc 3 0 4 3 3 5 5 5 
February .. .. 0 1 0 2 * @ #68 2 
March .. .. o- 0 1 1 5 5 6 3 5 
April .. «6 o 5 2 1 2 1 6 3 6 
May oo oo oo 8 2 5 0 1 8 4 3 
June .. - & 1 2 2 os 5 8 1 
July wae = £& eS S S 
August... .. .« 1 4 2 1 3 8 1 6 
September .. .. 1 2 0 2 1 6 8 6 
October... .. .«. 1 0 2 4 6 1 10 3 
November .. .. 1 0 2 0 6 7 6 3 
December .. .. 2 0 0 2 1 5 8 9 
30 15 2 2 37 #6 66 6&8 


As illustrating the regularity with which this service is conducted, 
we may mention that, during fifteen years (the contract having 
commenced in July, 1849), eight voyages only have been blanked, 
and in each of these cases the omissions were quite unavoidable, 
being caused by the prevalence of dense fogs. 


METAL MARKET. 

THE demand for rails continues good at £7 10s. to £8, according to spe- 
cification and terms of payment. 

Tin.—A slight spurt took place in foreign tin ; but the excitement sub- 
sided, and prices have receded to £105 for fine Straits and £108 for Banca. 
The smelters’ quotations for English are, Bar £109, and Block £108 per 
ton, but these are quite nominal. 

Tin PLates.—Dull of sale. Coke, 24s. ; Charcoal, 283. per box. 

Coprer.—Dull of sale, but most of the second-hand parcels are cleared 
off the market, and a better prospect appears likely. The numinal quota- 
tions are, Manufactured £105, and Tile and Cake £98 per ton. 

LeaD.—A good business doing at £21 15s. per ton for soft English. 

SPELTER.—A speculative advance took place last week, and prices ran up 
to £23 10s., this in the face of a stock of 16,000 tons in London and 
Hull, The market is now dull, and iower rates are not improbable. 
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i ' 
PRICES CURRENT OF TIMBER. 
1863. 1864. | 1863. , 1864. 
Perlood— £28 £8 £ 6£ & Perlood— £4024 58| £8 £ 
Teak........+e+0+.12 101310 12 013 0|| Yel. pine per reduced C. 
Quebec, red pine .. 310 415 310 4 10)| Canada, Ist quality 17 018 © 17 018 ¥ 
ellow pine... 310 410 310 410) 2ud do... 11 013 0| 11 013 0 
St.John, N.B.,yel...0 0 0 0 ©O 0 O O)) Archangel, yellow 13 01310) 13 01310 
Quebec, oak, white.. 6 0 7 0 510 6 10 || St. Petersbg.yel... 11 0123 0] 1110123 0 
irch 410 310 410) Finland.......... 81010 0| 9 010 0 
Biemel 0 0 0 0 O O}| Memel ..........10 015 0} Ww 015 0 
elm . 5.0 10 5 0|| Gothenburg, yel... 10 011 0! 10 O11 0 
Dantzic, ork 610 310 6 Ww |} white 9 © 910! 9 0 916 
fir. 315 210 3 10|! Geffe, yellow...... 101011 10) 101011 10 
Memel, fir . 354 0 3 5 310)| Soderhamn . 9101010; gl0l0lW 
IB nseee 303 5 3 OY 8 5/| Christiania, perCO | 
Swedish . +28 215 210 215! 12m, by 9 by9 > 21 023 0; 21 023 0 
Masts, Queb, rd. pine 4 060 5 0 6 0} in .... yeilo | 
yl. pine 060 5 0 6 O}| Deckplank, Dnts | 
rd.pine 0 000 0 0 0 0| perdi. din. g C4 16) 0114 
Lathwood, Dantz.fm 510 610 510 6 10)| Staves, per standard M. iz 
St, Peters 8 0 810 8 O 8 10 |} Quebec, pipe...... 65 0 700) 7 075 o 
Deals, per U., 12ft. by 3 by 9in. {| puncheon 18 0 200) 18 02 0 
Quebec, wht.spruce 15 10 18 10 15 10 18 10! Baltic crown 7, 2 
StJohn,wht.sprucel4 01510 14 01510||  pipe........ } 370 0 180 0/150 0 1600 





Trarric Recerers.—The traffic receipts of railways in the United 
Kingdom amounted for the week ending the 2tth of May, on 
11,198 miles, to £630,148, and for the corresponding week of last 
year, on 10,805 miles, to £604,763, showing an increase of 393 miles 
and of £25,385 in the receipts. The gross receipts on the following 
14 railways amounted, in the aggregate, on 7,744 miles, to £502,958, 
and for the corresponding week of 1863, on 7,565 miles, to £487,082; 
showing an increase of 179 miles and £15,876 in the receipts. The 
increase on the Caledonian amounted to £1,819; on the Great 
Northern to £4,751; on the Great Southern and Western to 
£645; on the Great Western to £3,139; on the London and 
North-Western to £2,801; on the London and Brighton to 
£5,973; on the London and South-Western to £8,175; on the 
North British to £1,096; and on the North-Eastern to £5,313— 
total, £33,711; but from this must be deducted £2,106, the decrease 
on the Great Eastern, £5,386 on the Lancashire and Yorkshire, 
£2,709 on the Manchester, Sheffield, and Lincolnshire, £5,148 on 
the Midland, and £2,486 on the South-Eastern, leaving the increase 
as above, £15,876. ‘The goods and mineral traffic on those lines 
amounted to £247,453, and for the corresponding week of 1863 to 
£229,209, showing an increase of £18,244. The receipts for passen- 
gers, parcels, &c., amounted to £255,505, against £257,873, showing a 
decrease of £2,368. The traffic receipts on 63 other lines amounted, 
on 3,454 miles, to £127,190, and for the corresponding week of last 
year, on 3,240 miles, to £117,681, showing an increase of 214 miles 
and of £9,509 in the receipts. 

Tue Prusstan Neepte Gun.—John Nicholas Von Dreyse is 
proprietor of the small-arms factory at Sommerda, near Erfurt, and 
was recently ennobled by the King of Prussia on account of the 
valuable service rendered in the Dano-German war by his invention. 
He is the son of a respectable locksmith of Sommerda, where he 
was born in 1787. In 1809 he went to Paris, where he obtained 
employment in several large mechanical workshops, and, among 
others, the arms factory of Pauli. He returned to his native town 
in 1814, having acquired considerable practical experience in the 
mechanical arts. ‘There he occupied himself at first with making 
improvements in his father’s lock-smithy, and with constructing 
model machines. In 1821 he joined a man named Kronbiegel, and 
set up an iron manufactory. About this time attempts were made 
elsewhere to adapt the percussion principle to the old fliut locks in 
hunting weapons. He now made experiments in explosive com~- 
pounds, and in 1824, in conjunction with a partner named Collen- 
busch, he took out a patent for percussion caps. In the following 
year he carried out the idea he had lately conceived of transferring 
the exploding element from the exterior to the interior of the gun. 
For the firing of the cartridge inside the barrel, it appeared to him 


‘that the needle was the only means, and he tried every possible 
| plan to effect this object. In 1828 he succeeded, and became the 


first constructor of a needle gun for which a patent was granted in 
Prussia. The same year the attention of the Minister of War was 
drawn to the value of this weapon for military purposes. Dreyses 
perseverance was rewarded by a commission from Government to 
manufacture a large quantity of the so-called grape and cylinder 
guns. Experiments with these and other guns led him to make 
many improvements in his invention. In 1836 he submitted his 
first breech-loading infantry needle gun to the Prussian War Office. 
After making further improvements in this weapon he obtained an 
order for several hundred guns, which were tried at Spaudau and 
Lubben in 1839-40, The result of this trial proved perfectly 
satisfactory, and Frederick William IV. ordered them to be used 
first of all by the fusilier battalions, and gave the inventor the means 
for establishing a manufactory for arms and ammunition on @ large 
scale, From 1841 to 1863 Dreyse supplied to the Prussian Govern- 
ment 300,000 guns, besides a vast quantity of cartridges. He not 
only armed the entire Prussian force, but also supplied the troops of 
nearly all the neighbouring German States with his breech-loading 
needle gun. He has since endeavoured to perfect his weapon m 
precision and range, and its excellence hes been amply proved by 
its effect in the Schleswig campaign. 








eet 


June 17, 1864. 


THE ENGINEER. 


365 














NOTES ON THE INTRODUCTION OF STEAM 
NAVIGATION. 
By Josep Cuessorovex Dyer, Esq., of Manchester. 
“ Whatever saves labour, rewards labour.”—GOVERNOR MorRIs. 


Tue application of steam power to propel boats and siiips, being a 
subject of great public interest, has from time to time been treated 
by many able writers advocating the claims of the different parties 
alleged to have been the first inventors of the means of using this 
power to supersede that of the wind for propelling ships. Some of 
these writers have given a national importance to the questions of 
originality among the experimenters who claimed priority in the 
different parts of Europe and America, where trials had been made 
of their several schemes with various results. On these results, and 
their subsequent influence on steam navigation, many sharp con- 
troversies formerly appeared; but of late years these seem to have 
subsided into the quiet assumption, on behalf of each nation, that 
its claimants were fairly entitled to the honour of having been the 
first discoverers of steam navigation. According with this impres- 
sion, two letters have appeared in the Times respecting the * first 
introduction of steamers into the English waters ;” the first of which 
was copied from the Dumbarton Herald,-and the second, in reply 
thereto, is sigued “ Investigator,” whose statements of the facts of 
the case are given in Tue Encineer, of December 12th, 1862, thus: 
—* Seeing that there has been a discussion, and there still remains 
an uncertainty, as to who has the right to claim the honour of 

lacing the first steamship in English waters, I beg to submit the 
ollowing statements of authentic facts for settling the matters in 
dispute. The Margery was built at Dumbarton by the late Mr. 
William Denny, for Mr. W. Anderson, merchant, Glasgow, and 
when launched was christened the Margery, after his eldest daughter, 
who named her, who is still alive, and a resident in London, At 
the close of the year 1814 Captain Curtis was sent by a London 
company to Glasgow to negotiate with Mr. Anderson for the pur- 
chase of the Margery, which was effected, the only stipulation made 
by Mr. Anderson being that the name of the steamer should at no 
future period be changed; this Captain Curtis agreed to, and the 
promise was faithfully kept. Captain Curtis took the Margery 
through the Forth and Clyde Canal, and invited a large party of 
Mr. Anderson's friends to accompany him while passing through 
the canal. There remain but two of this party now alive, viz., the 
lady after whom the steamer was named, and a clergyman a friend 
of Mr. Anderson's. The writer of the article in the Dumbarton 
Herald is quite correct in his statement of the fear and wonder 
which the appearance of the Margery excited on the coast while on 
her passage to England, as well as among the English fleet ; in most 
cases she was supposed to be a vessel on fire. The Margery was 
the first steamship that ever sailed in English waters, and made 
her first trip to Milton, below Gravesend, on the 23rd January, 1815. 
She was ultimately taken to Paris, where, not many years ago, her 
timbers were still lying on the banks of the Seine. Mr. Anderson 
was, therefore, owner of the first steamer that was ever seen in 
London, and also tbe first in Paris. He also owned the first that 
ever crossed from Scotland to Ireland (namely the Greenock, built 
soon after the Margery), which he took to Belfast.” 

Considering that filty-five years have passed since the first suc- 
cessful application of steam power to navigation was clearly 
established, and witnessed by myriads of people at New York, and 
on the Hudsou river, we may reasonably invoke a calm review of 
the steps taken by the author of that success, as well as of those 
who had been engaged in the pursuits of employing steamers in 
Europe and America. 

The first steamboat established as a packet for passengers between 
New York and Albany was the Claremont, built in 1806, and 
launched in the spring of 1807, and continued to run during the 
remainder of that year. As it was not until 1815 that the first 
steamer was seen in English waters, the successful application of 
steam to navigation was therefore eight years sooner in the American 
waters; and the honour of that success can hardly be denied to 
Robert Fulton, who achieved it, and whose preceding labours had 
gradually led him to its accomplishment. I propose to notice a few 
of Mr. Fulton’s previous experiments aud speculations upon the 
subject, without at all calling in question the merits of other 
ingenious men engaged in the same inquiries, though none of them 
had succeeded in practical steam navigation, so that either by the 
turn of fortune, or by the exercise of superior judgment and skill, 
Robert Fulton is justly entitled to rank as the author of steam navi- 
gation ; and when the above facts are fairly considered, I doubt not 
that the English people will willingly accord the meed of praise due 
to him for the genius that conceived, and the persevering labour 
that led to his triumphant command of the elements, that enable us 
now “to walk over the oceans in the midst of their stormy terrors.” 

In the year 1793 Mr. Fulton communicated his scheme for navi- 
gating by steam to Lord Stanhope, and received his lordship’s thanks 
for the same, in September of that year. In 1811 I communicated 
with his lordship ou the subject of bringing into use in England 
Mr. Fulton's inventions for steam navigation. Lord Stanhope then 
confirmed to me the fact of his having received Mr. Fulton’s plans 
so early as 1793, and of his having conferred with him upon their 
practical application. In 1803 Mr. Fulton constructed a steamboat 
on the Seine, which satisfied him of the correctness of the principle 
he had adopted; and in conjunction with the American Minister, 
Mr. Livingston, it was determined to transfer their joint exertions 
for establishing steam navigation te the American waters, for which 
purpose a steam engine was ordered from Messrs. Boulton and 
Watt. From various causes of delay, Mr. Fulton did not arrive in 
New York until 1806. During that year he devoted his attention to 
superintend the building of the Claremont, in the shipyard of Mr. 
Charles Brown. This vessel was 133ft. long, 18ft. beam, and 
7 tons burden, and was employed, as aforesaid, in the summer 
of 1807. 

I have sailed in this vessel in company with Mr. Fulton, and 
retain a vivid recollection of the general interest which this great 
enterprise excited. and of the admiration bestowed upon its author, 
even by the many persons who had shortly before ridiculed his 
projects as chimerical. 

lt is not my present purpose to join issue in any of the discussions 
concerning the original application of steam power to navigation, 
the subject having been exhausted by the respective advocates 
claiming it on behalf of England, France, Switzerland, and America. 
I content myself with stating the simple fact, that all of the experi- 
ments in each country, which preceded those of Mr. Fulton, had 
already proved, without any exception, utter failures, and no benefit 
whatever had arisen from the application of any one of the trials to 
navigate by steam prior to the complete success of the Claremont 
packet, in the summer of 1807, on the Hudson river. 

It is worthy of remark, that the sensations of astonishment and 
alarm, among the spectators on shore and the crews of the vessels, 
created by the Claremont in 1807, were exactly the same as those 
created by the Margery among the vessels on the Thames in 1815, 
or eight years afterwards. SThis will be seen by Mr. Colden’s 
description of the Claremont’s first vcyage, and Mr. Anderson's 
account of the first voyage of the Margery, as before given. 

Steam could not be successfully employed to give rotary motion 
to machinery by any of “the inventors of steam engines,” before the 
gveat improvements brought into use by James Watt. Considering 
that steam power had not been made to supersede water wheels and 
horses, for giving rotary motion to fixed machines on land, it was 
certain to fail as applied to such motion for propelling ships. It is 
needless, then, to notice any of the several schemes that had been 
proposed, or tried, for steam navigation, except those based on the 
use of Watt’s steam engine ; and all inquiry concerning these are of 
interest only as they unfold the aj;proaches to success attained by 
the several claimants before the aciual success of Robert Fulton, in 
1807. It will suffice, then, shortly to mention the several methods 
employed by the persons claiming to have been the “inventors of 
steam navigation.” 

In France, the Marquis de Jouffroy claims to have constructed a 
steamboat with paddlewheels, at Lyons, in 1782, which, however, 





was not heard of until 1816 (thirty-four years afterwards), when 
the first boat on Fulton’s plan was started on the Seine; and then 
the Marquis complained loudly of Fulton's boat as being a piracy 
of his invention. On this occasion, M. Royou (in the Journal des 
Débats, 16th March, 1816), in 7 to the Marquis, says: ‘It is 
not concerning an invention, but the means of applying a power 
already known. Fulton never pretended to be an inventor, in 
regard to steamboats, in any other sense. The application of steam 
to navigation had been thought of by all artists; but the means of 
executing it were wanting, and Fulton furnished them.” 


Dr. Franklin, in 1785, writes to Monsieur Alphonse Leroy thus: | 


—“ Several projectors have at different times proposed to give 
motion to boats, and even to ships, by paddles, placed on the circum- 
ference of wheels on each side of the vessel; but this method has 
been found so ineffectual, as to discourage a continuance of the 
practice,”* ape ai 

The plan proposed by Daniel Bernoulli, in 1783, was by driving 
acolumn of water out at the stern of the vessel; which plan has 
been many times suggested, and several times tried, by other 
ingenious men, but without success. It seems strange that, to so 
eminent a mathematician as Bernoulli, the radical defects of this 
plan should not have occurred. As the water issues from the mouth 
of the tube, it escapes in the radial lines of a semisphere. The 
resisting forces will be directly as the distance of each of the radii 
from the surface, and their propelling power will be equal to the 
force with which the water is driven from the orifice only in the 
direct line of the tube’s centre, and it will diminish with the angular 
deviation of the radii from that line, until it becomes nil at right 
angles; wherefore this mode of pressing water against water 
(though simple and plausible at first sight) is the most wasteful 
expenditure of propelling force of any that bas been proposed. 

It appears that “endless-chain floats” have been many times 


proposed and mney but this plan, too, is defective in princi- | 
w 


ple, and has always failed in practice. The chain-floats are driven 
horizontally, and successively acting upon the same column of 
water, generate a current in the direction of their motion, and 
much of the propelling power is lost by moving and agitating the 


water. In an experiment I witnessed in 1813 (in a boat on the | 


Bridgewater Canal), the floats were — about 4ft. apart, and 
when first started the boat moved with considerable speed ; but as 
the speed of the floats increased, that of the boat decreased, Then 
every other float was removed, and at a new start better speed 
was obtained, but could not be kept above three miles the hour. 
Then all the floats were removed, and the chain only dragged 
sy a the water; this carried the boat a trifle faster than the floats 
ad done, 


| steam navigation into England. Even the great and scientific 
| engineer, John Rennie (father of the present eminent Sir John 
| Rennie), urged me, with parental kindness, to drop all thoughts of 
| bringing these boats into use—and this after having Fulton's plans 
| before him, and fully admitting their success in America, Thos 

we see how difficult it is to make even great men move in any 
| path before the destined time. My late distinguished tow . 
Peter Ewart, a warm patron of the arts, dissuaded me, as a 
personal friend, from trying to introduce steamboats into England, 
saying that “he knew of the trials made here without success, 
as also of those in America which were successful; but it did not 
| appear likely that they could ever come into general use in the waters 
| of England.” This opinion of Mr. Ewart was expressed in the 
spring of 1814, juet a year before the Margery was passed through 
the canal from the Clyde to the Forth, to make her first voyage in 
the English waters, as before stated. Mr. Ewart was fully informed 
of the nature and the results of the trials of the small boat constructed 
by John Bell, and run a short time in the autumn of 1813 and tho 
spring of 1814, on the Clyde and Forth before she was finally dis- 
continued as a failure, which experiment had no tendency to con- 
vince him, any more than other English engineers, of the practical 
— of steam navigation in English waters. In that year (1814) I 
Jent Mr. Ewart Fulton's specifications and drawings, which were sent 
by him to Boulton and Watt, and returned to me about six months 
after. I have reason to believe that that eminent house was led 
thereby to make further and more exact inquiries concerning the 
progress of steam navigation in America ; for they, as well as several 
other engineers, commenced building steamboats in 1815 and 1816, 
since which time the progress of steam navigation has been marvel- 
lous for the perfection and the extension of British-built steamers 
both for inland navigation and, finally, for traversing alike the 
narrow seas and “ the broad oceans that belt the globe.” 

The engineering talent, the mechanical skill, and the active enter- 
prise that abounded in England had created a self-reliance which 
seemed to forbid the direction of either into other channels than 
those marked out at home. Her most gifted men were satisfied with 
the progress of knowledge within the realm. National intercourse 
was then both regular and sluggish ; so that peoples were to each 
other real strangers, and much given to mutual jealousies. These 
recollections serve to explain the fact that eight years had passed 
away from the time when the waters of the Hudson were first 
agitated by the paddles of the Claremont, and when over 5,000 tons 
had been launched upon her bosom, before those of the Thames 

welcomed those of the Margery steamer. The desire for instruction 
ever lags far behind the means of imparting it; hence the slow pace 
| of nations in gaining knowledge through reports of its spread in 











FULTON’S STEAMBOAT, THE CLAREMONT, ON THE HUDSON RIVER, 


In 1795 Lord Stanhope made experiments witha steamboat with 
the “ duck’s-foot paddles,” which did not succeed. The defects of 
this form of propelling arise from the loss of time in withdrawing 
the paddle between each propulsion, and in the waste of power in 
this retrograde motion. 

In 1785 James Rumsay, of Virginia, constructed a steamboat, 
which was tried on the Potomac in 1787, and which sailed, by means 
of steam, four miles an hour, as stated in Dr. Rush’s letter to Dr. 
Letsome; but the boat was not continued on the Potomac, and 
Rumsay afterwards tried his plan in London, without success. 
About the same time Mr. Fitch, of Philadelphia, made experiments 
on the Delaware river for propelling boats by paddle-wheels ; but 
owing to his miscalculation of the propelling-wheels, and of the 
steam power as applied to the resistances to be overcome, his boats 
did not succeed, and were given up as failures, but were revived as 
his invention after the success of the Claremont. 

J.C. Stevens, of New York, in 1804, made experiments with a 
steamboat 25ft. long and 5ft. wide ; engine cylinder, 4}in. diameter, 
with 9-in. stroke. At first she broke her steam pipe; but after 
repairs she ran for a fortnight on the Hudson river, making two or 
three miles an hour, crossing from Hoboken to New York: there- 
fore it is said by a distinguished writer, “ Mr. Stevens has the 
merit of being the first person who took a steamboat to sea.” (Qy. 
Did he take this boat to sea on board of another vessel ?) 

In 1788 and 1789, William Symington, in conjunction with 
Patrick Miller and James Taylor, made several experiments on 
patents they had obtained relatiag to steam navigation, and in 1802 
started a boat on the canal at Glasgow, which ran at the rate of 
three miles an hour, and it was concluded that his plan would super- 
sede horses in canal navigation. The wheel was placed at the stern 
of the boat; but he states that the wheel, or wheels, may be at the 
sides, if preferred. The boat, however, was discontinued, and no 
more was heard of Symington’s boats until long after those of 
Fulton bad become widely extended on the American waters. 

The first ocean steamer was the Fulton, of 327 tons, built in 1813, 
by A. and N. Brown, at New York. The first steamer constructed 
for harbour defence, under the personal superintendence of Mr. 
Fulton, was built in 1814, of 2,470 tons burden. This boat has been 
the type from which all the iron-clad batteries and rams have since 
been constructed, with various modifications, by later inventors. 

Thus it appears that the continuous rotative motion of the paddle- 
wheel and the screw propellers are the only means yet discovered 
for navigating by steain power with safety and effect. 

In the specification of Mr. Fulton’s inventions, he gives drawings 
and descriptions—1, of the chain float; 2, of the duck’s-foot paddle ; 
3, of the screw, fan, or smoke-jack propeller; and, 4, of his paddle- 
wheels; with which several plans he had made experiments in 
France, which led him to throw aside the three first, and to 
adopt the paddlewheel, as the best in practice according to the 
then powers of construction ; for it is well known that it was many 
years after the first screw steamer was constructed (the James Watt, 
running from London to Havre) before a safe screw propeller could 
be made, for large ships, equal to the paddlewhee!s. 

Having witnessed the triumphant success of Fulton’s steamboats 
on the Hudson river, and their rapid increase for navigating the 
other American rivers, I eonatel, in 1811, the task of inducing 
some of the leading engineers and capitalists of London to engage 
in the introduction of steamboats, on Fulton’s plan, to run on the 
Thames and other waters in this country. lieving that they 
must soon be adopted and become of great importance to England, 
as they were so rapidly becoming in the United States, I had 
obtained from Mr. Fulton (through a mutual friend), a full de- 
scription and the drawings of his inventions and discoveries 
relating to steam navigation, with the result of his labours in 
America. But I found it impossible to convince any of them that 
steamboats could be made to run with safety and profit in the 
English waters. The general reply was, ‘* We don’t doubt the 
success of steamboats in the large American rivers aud inlets from 
the sea, but they will never answer in our (comparatively) small 
rivers and crowded harbours.” 

Many of my personal friends urged me strongly not to waste 
my time and money on so hopeless a task as that of introducing 





* Life of Dr. Franklin, vol. iii. p. 528. London, 1818. 


other lands. This dislike to the “search for teachers” is alike 
found among men individually‘and in their national aggregates—all 
presenting the type of “the whining schoolboy, with his satchel and 
shining morning face, creeping like snail unwillingly to school.” 

At length, however, successful teachers have raised the spirit of 
lofty enterprise ; and, by reason of extended and personal intercourse, 
relations of mutual benefit have been so widely extended that peoples 
of different nations begin to approach the condition of a vast 
co-operative society, giving to each member the utmost value of their 
joint labours. 

Towards this benign end, steam power has been the most impor- 
tant and effective agent. To bring this power under control, and 
render it both safe and economical in practice, first, for driving 
** Jabour-saving machinery” in our workshops and perfecting our 
manufactures, secondly, for transporting goods and passengers over 
the rivers and oceans, and, thirdly, for the safe and rapid transit of 
them over land on iron rails, the names of Watt, Fulton, and 
Stephenson stand foremost as the great men whose genius and 
science made each of them a successful pioneer in the march of those 
grand objects. 

The theory and practice of mechanical science have advanced 
with such rapid strides in our times as to form a leading feature in 
the progress of nations; and the records of these should rest on 
clearly ascertained facts, so that each leading contributor shall 
receive his due meed of fame, just as they claim to occupy a niche 
in her temple. This award will finally be made apart from the 
question of their respective nationalities. I have therefore aimed 
to explain fairly, and in due order of time, the several attempts 
made to introduce steam navigation, which led to success in the 
hands of Fulton, in 1807. 

In looking back to the many inventions of steam engines that 
preceded the grand success of James Watt, it will be seen that the 
nature of his discoveries, as applied to the steam engine, was very 
analogous to that of Fulton's as applied to steam navigation. The 
one was the first to render the steam engine of great practical 
utility; the other was the first to render steam navigation prac- 
tically safe and useful. These simple facts exhibit the puerile 
vanity of striving to erect national trophies upon the unaided 
labours of eminent men, Inventions and discoveries are made 
individuals, not by nations. Let each inventor, then, have hi 
name honoured in the proportion that his labours have proved 
beneficial among nations. Considering that inventions do not 
spring into existence in perfection from their birth, like Pallas 
from the brain of Jupiter, but come from the previous labours of 
many brains, he is the real inventor who first gives vitality to those 
labours. In this sense the “invention of steam navigation” will 
for ever illustrate the manes of Robert Fulton. 








Weesty Trarrit Returns.—The traffic receipts of the railways 
in the United Kingdom for the week ending June 10th, 1864, upon 
a mileage of 11,193, amount to £626,693, being — to £56 per 
nile. For the corresponding week of last year the receipts were 
£569,136; the number of miles open, 10,7434, or £53 per mile. A 
comparison of the two weeks shows an increase in the aggregate 
receipts of £57,557, and of miles open, 4493, being at the rate of 
£128 per mile. On the lines having termini in the metropolis the 
increase has been on the Blackwall, £93; Great Eastern, £4,145 ; 
Great Northern, 4,787 ; Great Western, £3,368; London, Chatham, 
and Dover, £655; London and North-Western, £9,433; Metro- 
politan Extension (London, Chatham, and Dover), £1,140; Metro- 

litan, £225; Midland, £7,935; North London, £402; and 

outh-Eastern, £1,300. On the Metropolitan lines there is a 
decrease upon London and Brighton, £147; and London and 
South Western, £4,495. On the principal lines in England and 
Wales there bas been an increase in the Lancashire and Yorkshire 
of £5,042; Manchester, Sheffield, and Lincolnshire of £3,155; 
North-Eastern of £8,925. On the Scotch lines, the Caledonian 
shows an increase of £1 870; the North British, £988; Scottish 
| North-Eastern, £24; and Glasgow and South-Western, £392. In 
Ireland the principal increase has beep upon Dublin, Wicklow, and 
Wexford, £340; Great Southern and Western, £1,148; and Ulster, 
£264. 
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CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
June 9th, 1864. 
ON THE PHYSICAL CONDITION OF MATTER, 
By Francis Campry, C.E. 


Brrore proceeding to lay before you the views relative to the 
physical condition of matter, which a few years of study have 
developed, it appears proper to offer a few prefatory remarks in 
regard to physical science, of which the scope is only limited by the 
immeasurable range of the universe. 

Cosmical investigation afforded employment for the earliest 
philosophical minds, and it is notable that Aristotle observed that 
**those who understand not the laws of motion are in darkness,” 
thus showing that even in his time strenuous efforts were made to 
penetrate that obscure veil which the Almighty had spread over 
that machinery by which impulse was imparted to his mighty 
creation, and the motions of the planets regulated. 

Lencippus, the philosopher, promulgated the atomic theory of 
matter 2294 years since, but from that epoch comparatively little 
was done towards elucidating the internal mechanism of matter 
until a period when, 





Vature’s law lay hid in night, 

God said, ‘ Let Newton be,’ and all was light.” 
For, although Newton cannot be said to have perfected a theory of 
physical forces, yet his researches, both theoretical and experimental, 
furnish the means of producing a systematic account of those 
internal actions and reactions, which, on superficial observation, it 
appears almost impossible clearly to delineate. 

I shall not herein argue upon the existence of atoms, as in all 
probability none present are ignorant of the grounds upon which 
the theory of ultimate atoms is based, but merely give a definition of 
the word, and also of the term molecule, in the sense in which I 
hereinafter purpose using it. 

An atom is “that which cannot,” that is to say, is a component 
part of matter so smai! that it cannot be further divided ; the term is 
derived from the Greek. 

A molecule may be a single atom, or an aggregation of atoms, 
according to the natire of the matter with which we have to ded al 
and its primitive form. But all the molecules of one kind of matter 
must be of the same omposition, that is, each molecule must consist 
of the same number : f atoms similarly arranged. 

In regard to the qualities of different kinds of ultimate atoms, it 
is not easy tospeak with certainty, as it is very probable that some 
bodies now regarded as elementary may yet be analysed into simpler 
components, and perhaps the actual number of primeval elements 
reduced to much less than what is pow usually adopted. Hence I 
shall proceed to consider the physical qualities of ultimate atoms 
inter se, without previous demonstration of their chemical charac- 
teristics ; and throughout this paper I shall endeavour to avoid any 
calculation or argument, except those of the simplest character. 

Our first step must be to consider the mutual relations existing 
between two ultimate atoms. Let Fig. 1 represent two ultimate 
atoms, the solid parts of which are exhibited blue, the atoms being 
supposed to be sufficiently near to each other to exercise mutual 
attraction or repulsion. 








We must first consider the force of attraction, which, in all pro- 
bability, is perfectly analogous to the ordinary gravitative attraction 
observed to exist between the planets and other large masses of 
matter. The force is, in its nature, radial, and consequently the 
intensity with which it is exercised between any two bodies will 
vary inversely as the square of the distance between such bodies 


Supporing gravitative attraction alone to operate mutually between 
two atoms, it is very evident that those atoms would ‘be drawn 
into actu ny contact; but observation shows us that matter, taken in 


its normal l 


condition, may, by means of blows cr pressure, be re- 
duced in bulk. To do this, the ultimate atoms of the molecules of 
such matter must be brought into closer proximity, and, if so, they 
eaunet, in the first instance, have been in actual contact. It being 
thus proved that, in the normal condition of matter, interstices exist 
between the atoms, by the aggregation of which such matter is 
comp hence there must be some foree of repulsion acting be- 
tween the atoms, and partly counteracting the gravitative or 
attractive force lt is necessary, therefore, that weshould endeavour 
to determine the nature and modus operandi of such repulsive force. 

rhe name given to the intermolecular force of repulsion is heat ; 
and by its addition a mass of matter is expanded, or ecnutracted by 
its withdrawal. It now remains to consider in what wa’ this force 
exercises its influence. ’ 

Kirst, suppose it to bo a radial force; then it wou.d vary in 
exactly the same ratio as the attract rravitative foree act'ng 
between the atoms, and that of the two forces which was normally 
the most intense would remain the most intense, aud the atoms 
would either entire art or come into actual contact, according to 
whether heat or gravitation pre dominate d. But it has been observed 
that neither of these phenomena occur ; wherefore heat cannot be a 
radial force. Before proceeding fi wie ry it appears pr roper to explain 
the sense in which I here e my loy the term * radial,’ as, other Wise, 

ome confusion hta in the minds of my 

In the ordinary use of the term radiation of heat, 
that an heat is transmitted from one body to another 
through a gaseous medium; by the term radial action of heat I 
intend to im the force extended by the heat existing in an atom 
or agyrre mms, but vot in excess, or with any tendency to 
leave the same, or, more fly, acting in the same way as two oe Bg 
netised ma upon each other where a radial force exists and 
operates, without leaving the mass to which it originally belonged. 
Now, having demonstrated that, in accordance with observed pheno- 
mena, heat cannot be a radial force, it devolves upon me to explain 
what manner of force it is; and to do this 1 must beg your atten- 
tion to Fig. 4 on the sheet of diagrams. 

The three red sphere Ss Are Suppose 1 to repr 
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capable of exercising mutual attraction; and, fy arther, these spheres 
are supposed to be in a state of more or less rapid Vortical move- 
ment witli 
the Seaven. 


represented by the yellow tint in 
give rise to a 


imaginary spheres, 


Chis vertical movement will, of course, 
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great amount of centrifugal force, tending to to annihilate the cohesive 
or attractive force. 

In a given body the centrifugal force will vary directly as the 
square of the velocity, and inversely as the radius of gyration, 
which will itself bear a simple relation to the intermolecular 
distances. Hence, calling d the intermolecular distance, and v the 
velocity of the molecular vortical movements, we find the attractive 


. “ys v? 
force varies as < and the repulsive force would vary as 7 when 
i 


the forces exactly balance each other, the normal distance between 
the atoms will be obtained. 

Now in the above relations it will be seen that the distance between 
the atoms will vary inversely as the square of the velocity. It is 
not necessary in this place to continue the calculations to the deter- 
mination of the relations existing between the size of the atoms and 
their number of revolutions; and, in fact, it would occupy far more 
space than I at present have at my disposal. 

Having already suggested that the ultimate atoms of matter are of 
a globular form, it may not be out of place to endeavour to give a 
reason why it is probable that they are so. If we have any perfectly 
homogeneous inorganic matter, we find that its tenacity is ae in 
every direction ; hence the ultimate atom must exert in ail direc- 
tions the same attractive influence, which could not be the case were 
it not spherical ; for, supposing it to be cubical, then some of the 
surrounding atoms would be in closer proximity to it than others. 

I will now proceed to consider the various properties of different 
kinds of matter, as caused by the physical dispositions of their com- 
ponent atoms. 

I will now draw your attention to Fig. 2, where the green spheres 
represent ultimate atoms, and the surrounding red indicates the 
space allotted to each atom; so long as the contact between the 
imaginary red spheres is maintained the mass of matter will not 
break, 

It is easy to imagine that some external force of compression may 
cause the four lateral atoms to, as it were, wedge their way in 
between the three central atoms, and for the group finally to be dis- 
posed in the form of a string or row, without coming apart, 
because during the whole operation no atom has at any time been 
withdrawn from the sphere of influence of all ithe neighbouring 
atoms. ‘This is an illustration of the property of ductility or soft- 
ness, and if the atoms be, so to speak, loosely put together, and 
therefore exhibit great mobility, fluidity is arrived at, and, 
subsequently, a gas is obtained. The group of atoms of which I 
have been speaking may be regarded as illustrative of the physical 
constitution of lead. 

I will now proceed to dilate upon the constitution of some more 
complex bodies, and to illustrate my remarks will beg to draw your 
attention to Fig. 3 anda. Each oi these represents a molecule con- 
sisting of thirty-two atoms, formed by the grouping of eight atomic 
molecules of silicic acid. 

It ishere observable that the form of these molecules precludes the 
possibility of their rolling over each other without destroying the 
cohesive force; if an externa! force tending to bend the mass is 
applied, some yielding will occur, and when released the two atoms 
wil] spring back to their origiual positions, unless they have been 
separated beyond their sphere of attractivo force, and in the case of 
silicic acid this sphere is remarkably limited. These atoms, or 
rather molecules, will also serve to represent the physical condition 
of spring steel. 

A few wordsare now necessary upon the crystalline forms of different 
kinds of matter. If we suppose them to consist of dissimilar atoms, 
having, for each other, different ratios of attractive and repulsive 
force, we shall find that the relative intermolecular distances and the 
atomic loci will vary, giving rise to characteristic crystalline forms, 
as exhibited in Figs. 5 and 6. 

Having defined what appears to me to be the nature of the ulti- 
mate atoms and approximate molecules of matter generally, I will 
now proceed to consider some of the phenomena resulting there- 
from. 

First, with regard to elasticity, it must be noticed that there are 
two classes, viz., elasticity of bulk and elasticity of form. Elasticity 
of bulk is due to the existence cf a considerable range of attractive 
force existing between the molecules, so that they may be separated 
very considerably without destroying the cohesion of the mass of 
matter which they compose; on the other hand, elasticity of form 
is due to the arrangement of the molecules, and is exhibited in the 
action of an ordinary steel spring. 

The fracture of masses of matter may, in all cases—as regards the 
actual separation of atoms—be resolved into the destruction of the 
tensile cohesion of such atoms, regardless of the nature of the external 
force applied to produce such fracture. 

The ordinary forces acting externally upon masses of matter are 
tendencies to tear asunder by direct pull, to crush by direct thrust, 
to shear, and to bend by a transverse force; which last, however, 
may be analysed into direct teusion aud compression. In the case 
of a direct pull, itis sufficiently obvious that tensile strain only acts 
upon the ultimate atoms. 

When, however, the force is a crushing force, this is not at first 
sight so evident, the thrust being converted intervally into a tensile 
force, by the wedge-like action of those molecules which transmit 
the pressure. 

Inu the case of a shearing strain, two lamiusw of molecules are 
caused to slide upon each other, so that the teusile force acts, pot 
directly, but at an augle to the direction of the external shearing 
force. 

When bending strain is applied to a mass of matter, we 
imagine that the force applied to the first atom is transmitted 
dagoually upwards to the atoms upon each side, and thence, in 
like manner, to the succeeding atums. Aualysiug thus the courses 
followed by tho strain, we soon perceive the manner in which the 
trausverse strain is resolved into two horizoutal strains, one of 
compression, aud the other of tension. 

Lhe next watter claiming our attention is the effect of the phy- 
sical condition of matter upon light; and it may, perhaps, be 
advisable here to mention the principles of that force, Light 
consists of an etheral, uudulatory movement, the size and rapidity 
of the waves or vibrations determining the colour. Ordinary, or 
day light, is formed by the intermixture in one compound ray of 
the colours, the revolution iuto which is demonstrated by the 
analytical action of the ordinary prism, Wher any un lulatory ray 
of light comes in contact with matter, the effect may be suc h that 
it will pass through the intermolecular spaces, or it may be partly 
reflected and partly transmitted, If the ultimate atoms are so 
arranged and of such a form that each oue may, as it were, lie 
within one wave or vibration, and the next one within the next 
vibration, then it is easy to imagine that the ray of light will pass 
iu a sinuous direction through such matter, which will be ca 
transparent 





however, the rays of light come in immediate contact with 
the atoms, they will ba retlected or rebound from such atoms, and 
the matter producing the phenomenon will be termed opaque. It 
may happen that ght will be partly transmitted and partly 
reflected, or rather some of the elementary rays will either be 








transmitted or destroyed while others are reflected, producing the | 


appearance of colour in the matter so effecting the rays of light. 


It appears to me pr 
observe I effects, the actual size of either the proximate or ultimate 
molecular elements of matter way, in course of time, be determ 
as also the velocity with which the atoms rotate ; bu at the present 
time we are not in a position further to pursue this branch of the 
subject. 

1 have found it unavoidable in the present paper to a opt a very 
brief method of laying before you the views of some years’ study of 
the atomic condition of matter, generally so vast is the sco pe even 
of the one very elementary branch of my subject; but I trust that, 
at some future “period, 1 may have an opportunity of further elucidat- 
ing my theories of the matter, and even to proceed to the considera- 
tion of organic life; but for the present I must conclude, trusting 
that I have awakened suflicient interest to elicit an earnest and 














can | 


obable that, from the known laws of light and its | 


ined, | 


prolonged discussion, so that in my fetare | researc rong I may feel 
encouraged by your support where my views seem right and saved 
from continuing in error by your impartial criticism of the fallacies 
you may detect. 


THE CITY AND EAST-END RAILWAYS. 


Tue members of Lord Stanley’s committee must, by this time, 
have grown somewhat impatient over their labours; but they have 
only just commenced the heavy portion of their duties. Hitherto 
they have been skirmishing a little on the outskirts of the metro- 
polis, and it was only on Monday that they were introduced into 
the charmed area of the city of London. When it is remembered 
how vast was the audacity, how colossal the schemes of pro- 
moters of railways; how they had scheduled one-fourth of 
the area of the city of London, and that the length of railway 
to be constructed within the City proper was not less thau 
twenty miles, it may well be imagined that a committee 
approached the consideration of this portion of the work with some- 
thing like feelings of anxiety and nervousness. The project which 

| was brought before thetommittee on Friday is the proposed exten- 
sion westward of the Metropolitan Railway. The projected line isa 
short one of but 72 chains in length, aud it starts from the F insbury 
Extension of the Metropolitan at Little Moorfields, passes under 
| Finsbury-circus and Bishopsgate-street by the north-east of Hounds- 
| ditch, under Aldgate and the Minories to a point where the Black- 
| wail crosses Vine- street, and then to the north-east of Trinity- 
square, ‘Tower-hill. The nominal capital is £700,000, which it is 
proposed shall be raised by new shares issued as a separate capital 
charged on the profits of the extension, and £233,000 by 
way of loan, If there is one point whicb might be sup- 
posed. to bo clear and undisputed in connection with this pro- 
ject, it is that the extension, if made, will pass through a 
populous district, and would have in consequence a very large 
trafic. But the unfortunate committee are not even per- 
mitted to assume this point, and there, in the sultry heat of the 
crowded committee-room, the members have to receive evidence 
from Abraham, Isaac, and Jacob, as to ‘tie traffic of Houndsditch, 
the trade of Rag Fair, and the trading charlataus of the Minories, 
I should think,” said’ Lord Stanley, mildly addressing the counsel, 
“ that it might be assumed there would bea large amount of traflic 
on the line if it were made.’ ‘ Not so,” promptly, and with 
curious infelicity, replied the learned counsel, profusely perspiring 
under his load of horsehair, and who represented au opposing lin 
in the same locality; “I am not prepared to admit that my learned 
friend will get a single passenger upon his railway ii it were 
| made.” Lord Stanley s sank back into Lis chair in a state of hope- 
| less resignation, and more witnesses were called to prove that the 
| people in the East-end of London have frequently to ride in omni- 
| buses, in cabs, or walk beyond the crowded locality of Whitechapel 
| and Aldgate, 
| 












The extension of the Metropolitan is opposed by the promoters of 
the East London, who propose a system of lines for utilising the 
Thames Tunnel, and connecting by its means the north aud 
south railways. The committee of the House of Lords last year 
recommended such a junction, and its usefulness has siuce been 
urged by the joint committee. This scheme proposes in its first 
section a line 3 miles chains in length, commencing with a 
junction with the Great Eastern at Bethual-green, then passing over 
the eastern end of the Whitechapel-road to Severn-street, thence under 
the London and Blackfriars Railway and a part of the Londou Docks, 
then through the Thames Tunnel, along the west side of the Gr: ud 
Surrey ‘Timber Docks to the New-cross station of the Loudon, Bri ghion 
and South Coast Railway. Then there are some small brauches to 
connect the railway on the south side of the river with the 
Deptford branch of the London, Brighton, and South Coast Railway 
near the point where it passes under the Greenwich Railway. In 
the City there are two branches to conuect the railway at Severn- 
Street, passing thence under Whitechapel, High-street, and on to 
the east side of Houndsditch, and thence to effect a juuction with 
the Finsbury extension of the Metropolitan Railway at Moortields. 
Then, again, there are short spurs from the extensions last men- 
tioned to the east side of Moorgate-street, and to the North Lon owe i 
Railway, City branch, in Sun-street aud Liverpool-street ; anoth 
short spur is proposed to conuect with the Haydon-square Station 
of the London aud North-Western Railway. ‘The system proposed 
by the East London seeks, therefore, to unite the South-Ha-tera and 
Brighton with the Blackwall, the North London, and tie M 
politan, and by the latter with the Midland and Great Northera, aud 
Great Western. 

The third line now represented before the committee, and appeai- 
ing as an opponent of the Metropolitan Extension, is the Great 
Eastern. They propose a branch from the north side of Worm- 
wood-street, crossing Norton Folgate, near the south sile of the 
the present station at Shoreditch, thence aloug the south side of 
the main line to a juuction with it at Tap-street. There are 
other extensious of the Great Eastern, by way of the Totten- 
ham aud Hampstead lines ; but these are not immediately be ‘fore 
the committee now dealing with the railways in the 
London. 

The Great Eastern Extension to Woriwood-street will be upon 
the high level, and cannot, therefore, affect avy junction with, or 
become any portion of the Metropolitan system. The exteusion to 
Towe r-hill is designed only as a Metropolitan passevger line, a liuk, 

in fact, of that “Iluner Circle,” which is regarded wit . so much 
favour by the Lords’ Committee of last year, and the Joint Com- 
mittee of the present session. The promoters stipulate that they will 
} not interfere with the levels of any existing street. nor stop up any 

thoroughfare during the progress of coustruction of the live, that any 
houses which they demolish shall be rebuilt upon a larger aud more 
commodious scale. It is, of course, as forming part ‘of one entire 
system of the inner circle that the Metropolitat an [Extension derives 

its importance, and it is with reference to this rather than to the 
supplying of the local traffic between Tower-hill and Finsbury- 
circus that its merits will be considered. As we lave already said, 
no doubt can exist as to the enormous traflic which a railway must 
obtain passing through the city of Loudon. The East Lou lon is 
a comprehensive scheme and is vot without its merits, aud not the 
least of them is that it will utilise that dreariest of all moJera i 
—the Thames ‘i'unuel. 

Oa the passing of the Metropolitan Exteusion to Trinity-square 
depends the whole scheme of the inner circle line W ith respect to 
the portion of this line exten ing from Trinity-square to West- 
miuster, arrangements have been made bet ween the soe 1 a 

railway and the Met ropolitan Board of Works. The latter 

auxious to avoid the immense inconvenience of making thei 
sewers through Caunon-street, Eastcheap, have agreed tu carry their 
sewers beneath that portion of the inner circle liue which t 
ward from the end of the new street to be made from Bia 

and on the other haud the Metropolitan District Company 
consent of the Board of Works . build their railway in t 
Embankment, and along the line of the proposed uew ¢ 
Earl-street, Blackfriars, to its junction near Cannon-st 

The Metropolitan Extension is opposed by C 
the ground that, if made, it will seriously inte rf 
lie chi p ‘lat Mvortields. The Corporation of London are 
the bill, the allegation of their petition being that four line 
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of railway are already sanctioned to 
London, and that the construction of other lines will s 3 
interfere with the traflic, especially when it is consi: de red that othe 


| great public works are about to be carried on in the City, such as the 
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new Blackfriars-bridge, the Thames Embaukment, the new ind 
to the Mansion House, and the new Meat aud Poultry Market, and 
probably the Holborn Valley Improvement. The Commiss ners OF 
Sewers for the city of London, the Board of Works for the Wi hite- 


chapel district, the directors of the London Institution, Fin-b <M 
circus, the directors of the St Katharine’s Dock i. Jompany, anc 
finally, the promoters of the London Maia Truuk Underground 
Railway, appear as oppouents to the bill. —Railway New 
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AMERICAN MILITARY ENGINEERING. 

ADMIRAL PoRTER has sent to Washington his official 
account of the construction of a dam, 600ft. long, over the 
ked River, a work executed in great haste and in the face 
of unusual difficulties, but which, by its success, was the 
means of saving a fleet of gunboats. Admiral Porter 
says :— 

I have the honour to inform you that the vessels lately caught by 
low water above the falls at Alexandria have been released from 
their unpleasant position. The water had fallen so low that I had 
no hope or expectation of getting the vessels out this season, and, 
asthe army had made arrangements to evacuate the country, I saw 
nothing before me but ths destruction of the best part of the 
Mississippi squadron, 

There seems to have been an especial Providence looking out for 
us in providing a man equal to the emergency. Lieutenant- 
Colonel Bailey, acting engineer of the Nineteenth Army Corps, 
proposed a plan of building a series of dams across the rocks at the 
falls, and raising the water high enough to let the vessels pass over 
This proposition looked like wadness, and the best engineers ridi- 
culed it: but Colonel Bailey was so sanguine of success that I 
requested General Banks to have it doue, and he entered heartily 
in the work. Provisions were short, and forage was almost out, 
and the dam was promised to be finished in ten days, or the army 
would have to leave us. I was doubtful about the time, but had po 
doubt about the ultimate success, if time would only permit. 
General Banks placed at the disposal of Colonel Bailey all the force 
he required, consisting of some three thousand men and two or 
three hundred wagons, All the neighbouring steam mills were 
torn down for material, two or three regiments of Maing men were 
set at work felling trees, and on the second day after my arrival 
in Alexandria from Grand Ecore, the work had fairly begun. 
Trees were falling with great rapidity, teams were moving in all 
directions, bringing in brick and stone; quarries were opened, flat- 
boats were built to bring stone down from above, and every man 
seemed to be working with a vigour I have seldim seen equalled, 
while perhaps not one in fifty believed in the suc. ss of the under- 
taking. These falls are about a mile in length, filled with rugged 
rocks, over which, at the present stage of water, it seemed to be 
impossible to make a channel. 

The work was commenced by running out from the left bank of 
the river a tree dam, made of the bodies of very large trees, brush, 
brick, and stone, cross-tied with heavy timber, and strengthened in 
every way which ingenuity could devise. This was run out about 
three hundred feet into the river; four large coal barges were then 
filled with brick and sunk at the end of it. From the right bank of 
the river cribs filled with stone were built out to meet the barges, 
all of which was successfully accomplished, notwithstanding there 
was a current running of nine miles an hour, which threatened to 
sweep everything before it. It will take too much time to enter 
into the details of this truly wonderful work; suffice it to say, that 
the dam had nearly reached completion in eight days’ working 
time, and the water had risen sufticiently on the upper falls to allow 
the Fort Hindman, Osage, and Neosho to get down and be ready to 
pass the dam. In another day it would have been high enough to 
evable all the other vessels to pass the upper falls. Unfortunately, 
on the morning of the 9th inst., the pressure of water became so 
great that it swept away two of the stone barges which swung in 
below the dam on one side. Seeing this unfortunate accident, I 
jumped on a horse and rode up to where the upper vessels were 
anchored, and ordered the Lexington to pass the upper falls, if 
possible, and immediately attempt to go through the dam, I 
thought I might be able to save the four vessels below, not knowing 
whether the persons employed on the work would ever have the 
heart to renew the enterprise. 

The Lexington succeeded in getting over the upper falls just in 
time, the water rapidly falling as she was passing over. She then 
steered directly for the opening in the dam, through which the 
water was rushing so furiously that it seemed as if nothing but 
destruction awaited her. Thousands of beating hearts looked on, 
anxious for the result. The silence was so great as the Lexington 
approached the dam that a pin might almost have been heard to tall. 
She entered the gap with a full head of steam on, pitched down the 
roaring torrent, made two or three spasmodic rolls, hung for a 
moment on the rocks below, was then swept into deep water by the 
current, and rounded to safely into the bank. 

Thirty thousand voices rose in one deafening cheer, and universal 
joy seemed to pervade the face of every man present. The Neosho 
followed next—all her hatches battened down, and every precaution 
taken against accident, She did not fare as well as the Lexington, 
her pilot having become frightened as he approached the abyss, and 
stopped her engine, when I particularly ordered a full head of 
steam to be carried. The result was that for a moment her hull 
disappeared from sight, under the water. Every one thought she 
was lost. She rose, however, swept along over the rocks with the 
current, and fortunately escaped with only one hole in her bottom, 
which was stopped in the course of an hour. The Hindman and 
Osage both came through beautifully without touching a thing, and 
I thought if I was only fortunate enough to get my large vessels as 
well over the falls, my fleet once more would do good service on the 
Mississippi. 

The accident to the dam, instead of disheartening Colonel Bailey, 
only induced him to renew his exertions, after he had seen the 
success of getting four vessels through. ‘The noble-hearted soldiers, 
seeing their labour of the last eight days swept away in a moment, 
cheerfully went to work to repair damages, being confident now 
that all the gunboats would be finally brought over. The men had 
been working for eight days and nights, up to their necks in water, 
in the broiling sun, cutting trees and wheeling bricks, and nothing 
but good humour prevailed among them. On the whole, it was 
very fortunate the dam was carried away, as the two barges that 
were swept away from the centre swung around against some rocks 
on the left and made a fine cushion for the vessels, and prevented 
them, as it afterwards appeared, from running on certain destruc- 





on. 

Tbe force of the water and the current being too great to construct 
a continuous dam of six hundred feet across the river in so short a 
time, Colonel Bailey determined to leave a gap of fifty five feet in 
the dam, and build a series of wing dams on the upper falls. This 
was accomplished in three days’ time, and on the 11th instant the 
Mound City, the Carondelet, and Pittsburgh came over the upper 
falls, a good deal of labour having been expended in hauling them 
through, the channel being very crooked—scarcely wide enough 
for them. Next day the Ozark, Louisville, Chillicothe, and two 
tugs also succeeded in crossing the upper falls, 

Immediately afterward the Mound City, Carondelet, and Pitts- 
burgh started in succession to pass the dam, all their hatches 
battepved down, and every precaution taken to prevent accident. 

The passage of these vessels was a most beautiful sight, only to 
be realised when seen. They passed over without an accident, 
except the unshipping of one or two rudders. This was witnessed 
by all the troops, and the vessels were heartily cheered when they 
passed over. Next morning, at ten o’clock, the Louisville, Chilli- 
cothe, Ozark, and two tugs passed over without any accident except 
the loss of a man, who was swept off the deck of one of the tugs. 
By three o'clock that afternoon the vessels were all coaled, ammu- 
nition replaced, and all steamed down the river with the convoy of 
transports in company. A good deal of difliculty was anticipated 
in getting over the bars in Lower Red River—depth of water re- 
ported ouly five feet, gunboats were drawing six. Providentially, 
we had a rise from the back-water of the Mississippi—that river 
being very high at that time—the back-water extending to Alexan- 
dria, 150 miles distant, enabling us to pass all the bars and obstruc- 
tions with safety. Words are inadequate to express the admiration 
I feel for the ability of Lieutenant-Colonel Bailey. This is, with- 
out doubt, the best engineering feat ever performed. Under the 
best circumstances a private company would vot have completed 
this work under one year, and to an ordinary mind the whole thing 
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would have appeared an entire impossibility. Leaving out his 
ability as an engineer—the credit he has conferred upon the country 
—he has saved the Union a valuable fleet worth nearly two millions 
of dollars; more, he has deprived the enemy of a triumph which 
would have emboldened them to carry on this war a year or two 
longer, for the intended departure of the army was a fixed fact, and 
there was nothing left for me to do in case that event occurred but 
to destroy every part of the vessels, so that the rebels could make 
nothing of them. The highest honours the Government can bestow 
on Colonel Bailey can never repay him for the service he has ren- 
dered the couutry. 





THE NEW CITY TRAFFIC REGULATION ACT, 

A srarement has just been put forth, under the authority of a 
Committee of the Court of Aldermen, as to the proceedings taken 
on the part of the corporation for carrying out the provisions of the 
City of London Traffic Regulation Act of last year. This docu- 
ment embodies a correspondence which has passed between Sir 
George Grey, the Home Secretary, and the corporation on the 
subject, aud from which it appears that Sir George, with the 
Attorney and Solicitor-General on the one hand, and the Court of 


Aldermen with the law oflicers of the corporation on the other, are | 


directly at variance, in many respects, as to the powers conferred 
by the new Act upon the Court of Aldermen to regulate the traffic. 
For the present the result of this difference seems to be, in the 
opinion of the Recorder of London, the Common Serjeant, and the 
rest of the law officers, “ to render nugatory what had been consi- 
dered one of the most important provisions of the Act,” and the 
Court of Aldermen, they add, have no course open to them but to 
confine the bye-laws which they had submitted for the sanction of 
the Home Secretary to those approved by the law officers of the 
Crown, These are only three in number, out of seventeen. The 
first prescribes the route to be followed by passenger carriages going 
from St. Paul’s-churchyard to the further side of London Bridge, and 
returning—uamely, by Cannon-street ; the second provides that no 
vehicle shall bedriven through the streets between nine in the morning 
and six in the evening laden to a greater height than 10ft., measuring 
from the ground, or toa greater width than 7ft.; and the third pro- 
hibits the driving of carts and wagons with logs of wood, metal, 
scaffolding poles, masts, and the like, exceeding 25ft. in length or 
8ft. Gin. iu breadth, within the same hours. By the bye-laws, which 
have been rejected by Sir George Grey, the conducting of any kind 
of locomotive propelled by steam between six in themorning and ten 
at night, except a steam fire-engine actually going to or returning 
from a fire, was to be strictly prohibited. No coals, beer, wine, or 
other liquid in casks convey 1 iu carts, wagons, or vans were to be 
allowed to be delivered in twenty-four of the principal streets of the 
City, which were named, betWeen uinein the morning and five in the 
evening. The sale of vegetables, fruit, fish, or other articles 
carried upon’any truck or vehicle was prohibited between nine in the 
morning and six in the evening in the same streets, and on London 
and Blackfriars Bridges. Every wagon and van was to be placed 
with its side parallel with the foot pavement when being loaded or 
unloaded, or stopped for any other purpose. Upwards of seventy prip- 
cipal places were indicated at which, in the whole, eighty-eight 
shoeblacks might ply their calling, and the Commissioner of the 
City police was empowered, for the public convenience, to alter or 
increase the standings, or the number of shoeblacks, so that the 
number of standing places did not exceed 150, and the number of 
shoeblacks 300 in the whole. These were the principal regulations; 
but there were others prohibiting the obstructing the streets and 
footways by persons with various enumerated articles for sale, or by 
goods or merchandise during removal, so as to hinder or incommode 
a free passage. A power is conferred by the Act which the alder- 
men have not, as yet, exercised—namely, to regulate the mode of 
distinguishing hackney cabs when empty and when actually plying 
for hire. Of all their functions this is the most clearly defined, 
and it was intended to meet one of the most patent and vexa- 
tious obstructions of the legitimate traffic in all the chief tho- 
roughfares—namely, the loitering in them of empty cabs on the 
look-out for customers, instead of repairing to the nearest cab- 
stand, 

The code of bye-laws which we have epitomised was prepared by 
the Committee of Aldermen, in conjunction with the Commissioner 
of Police, the City Solicitor, and the clerks to the magistrates at the 
Mansion-house and Guildhall Justice rooms. It was afterwards 
approved by the Court of Aldermen, and, having been published in 
accordance with the statute, was forwarded to Sir George Grey for 
his sanction on the 4th of December last, together with certain 
suggestions for its modification, s0 as to meet the wishes and re- 
quirements of the wine and spirit trade and the building trade, in 
respect to parts of the regulations which were likely to press 
seriously upon them. The Home Secretary replied on the 22nd 
of December, that no power appeared to be given by the Act to him 
to alter bye-laws made under its authority, and that his province was 
only toapprove tnem. He enclosed two complaints which had been 
addressed to him on the part of persons whose trading operations it 
was alleged would be prejudicially affected by the proposed regula- 
tions. Oue was a letter from Mr, Alderman Salomons, calling his 
attention to the entire prohibition of the sale of fruit from barrows and 
trucks in the City between the hours of nine in the morning and six 
in the evening. “This,” wrote the Alderman, “is closing the City 
as a thoroughfare to an industrious, and, indeed, a useful class, who 
retail a cheap and most wholesome luxury to the working classes of 
the metropolis.” The other was from a brewery firm at Ratcliff, 
objecting to a clause apparently, to them, so sweeping as to prohibit 
the delivery of a cask of beer for private use at any house iu certain 
streets, referred to by name, between nine in the morning and five 
in the evening. The reply on the part of the committee of aldermen, 
under date of the 21st of January, was that the clause in question 
was never intended to apply to the delivery of beer by retail, and 
that, after due consideration, they did not see any reason to alter the 
rezulation cited in the letter of Alderman Salomons. On the 
29th of January, referring to the regulations which, with some 
modifications, had been submitted to him for his opinion by the 
civic authorities preparatory to their being published, the Home 
Secretary wrote thus :-- 

“‘ The first question which presents itself to Sir George Grey is 
whether they are strictly within the power of making bye-laws which 
is given to the Court of the Mayor and Aldermen of the City of 
London by the third section of the Act of 1863, and are confined to 
the special purposes defined by that section. Sir George Grey re- 
grets to say that he feels great doubts upon this point. He deems it 
unnecessary to refer to all the instances in which, as it appears to 
him, it may be contended that the Court has exceeded the power 
intrusted to it by the Act, He will refer, for the sake of example, 
to a few instances only. Bye-law No. 2 prohibits, during certain 
hours, any vehicle drawn by more than four horses in the streets— 
that is, in all streets without any restriction or limitation. By bye- 
law No. 6 the delivery of coals, beer, wine, or other liquid in casks 
is prohibited during certain hours in certain streets, By bye-law 
No. 12 the sale of a variety of articles carried upon vehicles is 
forbidden in certain streets. By bye-law No. 15 the Court not only 
appoints standings for shoeblacks, but delegates its authority in that 
respect in future to the Commissioner of the City Police. Sir George 
Grey cannot find that any express or implied power is conferred by 
the late Act which authorises these regulations, and he therefore 
requests to be informed whether the bye-laws have been submitted 
to the legal advisers of the Corporation of London, and, if so, 
whether they are of opinion that all the bye-laws are in conformity 





with the Act, and can be enforced by the penalties therein provided, | 


Upon the receipt of this letter the Kecorder and the Common-Ser- 
jeant were consulted with special reference to the objections urged 
by the Secretary of State, und they gave it as their opinion that the 
draught regulations, with the exception of proviso to the 15th, 
relating to the power given to the Police Commissioner with respect 
to shoeblacks, which should be expunged, were within the power 
conferred upon the Corporation by the Act. 
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The Attorney and Solicitor General, to whom the proposed bye- 
laws have since been submitted by the Home Secretary for their 
opinion, express their regret that they cannot agree with the 
opinion given by the Recorder and Common-Serjeant. They go 
on to say, “ Of the bye-iaws in question the Ist, 4th, 5th, 16th, and 
part of the 15th, down to the proviso, are clearly conformable to the 
Act, and may be enforced by the penalties therein provided ; but the 
rest of the bve-laws, however proper and expedient such regulations 
may be in themselves, seem to us to be beyond the scope of the 
authority given by the Act, and therefore not liable to be enforced 
by its penalties.” In support of this view the law officers of the 
Crown proceed to give reasons. The opinion of the Recorder and 
Common-Serjeaut has since been fortified by those of Mr. Brand, 
the Controller of the Corporation; Mr. Corrie, the Remembraucer ; 
and Mr, Nelson, the City Solicitor, There the matter rests for the 
present, the Court of Aldermen contenting themselves with giving 
effect to the three bye-laws out of the seventeen cited above. — 





Action or Sea Water uron Cast Inon.—In the case of a vessel of 
war sunk near Carlscrona, after an interval of 50 years, the cast iron 
guns with which it was armed were got up, and, after exposure to 
| the air for a quarter of an hour, they became so hot that the water 
with which they were impregnated was converted iuto steam, aud it 
was impossible to touch them. Berzelius, who is the authority for 
this statement, added a chemical theory for its explanation ; and 
nearly 300 years after the loss of the Mary Rose, in a naval engage- 
ment with the French off Portsmouth, in 1545—that is to say, in 
1836—a brass gun belonging to this vessel was raised with the aid 
of a diving apparatus, and was found to contain, undischarged, a cast 
iron shot, which, on exposure to the air, is stated to have become 
nearly red hot, and to have fallen to pieces. A more interesting 
incident still in the same series was the raising, in 1740, of some of 
the guns of the Florida, which was one of the vessels of the Spanish 
| Armada, sunk off the shore of Mull, ia Scotland. These were both 
“brass” and cast iron guns, and on scraping the latter, which was 
deeply corroded, they became so hot that they could not be touched; 
but after two or three hours’ exposure to the air they lost this pro- 
perty, and there was no difference in the appearance of the substance 
| before and after this combustion. The inhabitants of Mull were 
| greatly astonished, as may be naturally supposei and they applied 
to the surgeon of the ship, as being the most scientific man preseut, 
| to solve the mystery. ‘The surgeon was, however, as much at a loss 
to account for such unusual ajpexrance as themselves, but said, 
“that although they had been buvicd in the sea uearly 200 years, 
yet, as they went down in the heat of action, he supposed they had not 
had sufficient time to cool!” Between the two theories as to the 
cause of this combustion of the cast iron, we assume, of course, that 
Dr. Percy prefers that of Berzelius.—Dr, Percy's Metallurgy. 

Jakkow.—Since our last notice, says the Colliery Guardian, of the 
important works at Jarrow, carried on by Messrs. Palmer Brothers, 
these works have gone on gradually extending their dimensions. 
When we speak of the Jarrow Works, we should be understood as 
including those on the opposite side of the river at Howden—both 
forming part of the same establishment. But at Jarrow alone the 
works existing and in progress occupy an extent of river frontage 
of 1,310 yards, or nearly three-quarters of a mile, and extending 
inland at their broadest part about 400 yards—forming an area of 
between sixty and seventy acres. The extensions now in progress at 
Jarrow will enable the firm to take large Government orders, such 
as the building of vessels of the Warrior class. Some idea of the 
nature of these extensions may be formed by the fact that excava- 
tions are now going on for the formation of a graving dock 450ft. 
in length, 70ft. wide at the bottom, and 100ft. at the top. The size 
of this dock, being far larger than what was at first contemplated, 
has rendered necessary the removal of some of the old workshops, 
and their reconstruction on a much larger scale in a different site. 
The boiler shed, for example, has been removed from the east to 
the westside of the dock, and it will be enlarged to 250ft. long and 
90ft. wide. Near it will be erected powerful shear legs, worked by 
steam power, capable of lifting 100 tons. The loading of machinery 
will take place here in vessels coming to the quay. A new foundry 
has just been erected behind the graving dock, but the interior work 
is not yet completed, It is built of brick, the bricks being manu- 
factured on the premises in the immediate vicinity, from clay 
excavated from the site of the dock. The building is 230ft. 
long by 90ft. wide. It will be fitted with all the most recent 
improvements for executing the largest and most difficult 
castings. There will be three large cupolas, and six travel- 
ling cranes, worked by steam power. ‘These will require a 
2U-borse engine to work them, and it is expected that the 
castings will commence next week. A pattern shop and pattern 
sture are being erected at the extreme back. When the new foundry 
is completed and in full operation the old one will be pulled down 
to make way for an extension of the machine shop on one side, and 
the smiths’ shop on the other. The former will thenextend to 100ft. 
by 60ft. The latter, which is also of great extent, is provided with 
one of Morrison's large steam hammers, and two smaller ones, 
Behind these shops will be a new erecting shop, 230 ft. long by Suit. 
wide, provided with cranes and all necessary machinery worked by 
steam power. The erecting shop now in use will continue to be a 
supplementary shop for smaller work. ‘lo make way for these ex- 
tensions the railway of Messrs. John Bowes and partners, which 
conveys coal for shipment on the Tyne, will be removed to the 
higher end of the works, where new staiths will be erected, A 
double line of railway is in course of construction to connect the 
Jarrow Works from end to end, and to join the North-Eastern at 
the Sprivgwell junction. By means of this railway the heavy 
castings and forged work for the machinery will be conveyed 
to and from the several shops in passing through their several 
stages of manufacture till they reach the erecting shop, where the 
process is completed, and thence transferred to their final destina- 
tion in the ship’s hold. All the coal and coke used in the works 
will also be conveyed by this railway. Marine engines of from 
300 to 400-horse power, with 66in. to 72in. cylinders, are now being 
manufactured at these works. ‘They are all made on the surface- 
condensing principle, on Horn’s patent, and are fitted with cast steel 
shafts—the first engines of these weights which have been so fitted 
—each shaft when finished weighing seven tons. The cast steel is 
manufactured by Firth, of Sheffield. Krupp, a Prussian manufac- 
turer, was supposed to be the only one who could make cast steel 
suitable for such purposes ; but it is now ascertained that Sheilield 
manufacturers are quite up to the work. The engines are 
designed by Mr. F. C. Marshall, who has the entire charge of 
this depariment, and they are constructed under the superin- 
tendence of Mr. Jordan, surveyor and engineer of the National 
Steam Navigation Company, of Liverpool. In referring to this 
company we must say a word as to the gigantic vessels which are 
now in course of erection in the Jarrow shipbuilding yard, and for 
the propulsion of which these large engines are being coustructed. 
Passengers down the Tyne by the steamboat will have noticed a 
vessel of unusually large dimensions on the stocks, and now nearly 
completed. This vessel is the Erin, screw steamer, the largest car- 
rying ship which has ever been erected on the ‘l'yne, As she will 
not be ready for launching till the 18th, we shall defer a more 
extended notice of this fine vessel, simply remarking that she is 
360ft. long in the keel, and 388ft. over all, 28ft, depth of hold, and 
3,200 tons burden. Two other vessels, built on exactly the same 
model, are on the stocks side by side with the Erin, but not nearly 
so far advanced in construction; and three others will afterwards 
be laid down, of still larger size, and all for the company already 
| named, ‘These vessels, as our readers are no doubt aware, are not 
constructed simply for speed, as in the case of the Scotia, the 
| Persia, and the other mail steamers; but are meaut for heavy 
| carrying ships with good speed. ‘Those already built on this pria- 
| ciple have averaged eleven knots per hour under steam, and, 
with a favourable wind, under sail they have reached fourteen knots 
per hour. There is no change to note in the shipbuilding yard, the 
extensive works of which are uuder the management of Mr. 
M’Intyre. 
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AUBERT’S SHEARS FOR CUTTING METALS. 


Tur object of this invention, by M. Aubert, of Paris, is to pro- 
duce shears which will cut a sheet of metal, cardboard, or other 
substance, without causing avy variation in the direction of the two 
cut parts either during or after the work. These results are obtained 
by causing thé two sides of the sheet to pass on the same blade, 
and shears so constructed may be employed in a great number of 
cases in which those in ordinary use do not answer, such as 
cutting a tube longitudinally, cutting any sheet fixed at its two 
sides so that it cannot separate, or cutting platbands or fillets, which 
remain perfectly straight after the passage of the tool instead of 
turning into spirals, as is the case when cut by the ordinary shears. 
These improved shears are completed by the addition of nippers or 

incers for cutting iron wire, sv that the workman having in his 
fond a convenient tool will no longer use his shears for such work, 
as is now constantly done in workshops to the great deterioration 
of the tool. The said nippers are also very useful to plumbers aud 
tinmen, who, when fixing a pipe or gutter at the end of a roof, not 
being safely placed, take with them as few tools as possible, aud 
consequently nearly always use their shears to cut their iron wire. 
In future, provided with ouly one tool, they will work without dis- 
comfort or deterioration of their shears. The construction of these 
improved shears permits a strong bolt to be substituted in lieu of 
the ordinary rivet, so that they may be easily taken to pieces or put 
together. ‘The blades, being eccentrical, cut more easily and do not 
nermit the objects seized to shrink from or evade their action, there- 
these shears cut leather perfectly. 




















Fig. 1 represents a pair of shears made according to this invention, 
the grooved side of the blade being shown; Fig. 2 represents the same 
shears, the opposite or boss side of the blade being shown; Fig. 3, 
the same shears closed; Vig. 4, side view of the blade which carries 
the boss and the groove; Fig 5, a shears with block or vice; and 
Fig. 6, shears with chariot or slide rest for cutting platbands or 
fillets. A, B (Figs. 1, 2, 3, 4,5, and 6). groove for the passage of 
one of the sides of the cut sheet; C, D, edge of the raised 
part or boss where slides the other side of the cut sheet ; D, C, K, L, 
boss on the blade in which is the groove A, B; G (Figs. 1, 2, 3, 5, 
and 6), nippers for cutting iron wire; HH (Figs. 1, 2, and 6), uncut 
sheet as it is being seized by the blades; and B, LE, I, D, F, 1, posi- 
tion of the two cut parts after the action of the shears; M, N, P, 
Q (Vig. 6), movable platband or rebate serving as fulcrum to one 
side of the cut sheet; S and S!, slots serving to set or regulate the 
platband ; M, N, P, Q, and V, recall screw regulating the opening 
of the blades, 


Foreign AND CoLontat Jortixas.—The Newport correspondent of 
the Colliery Guardian states that in that district the tin plate trade 
has perhaps suffered more than the iron trade from the effects of the 
Federal tariffs; and works which depended to any great extent on 
the American demand—and unfortunately they are many in number 
—are gradually working out their orders, and as a natural result 
prices ave with difficulty maintained.—At Swansea a better inquiry 
has existed for almost every description of iron, consequent upon an 
improved demand for the continental and foreign markets gene- 
rally. The fresh orders which have arrived during the weck justify 
the impression that foreign stocks are getting more limited than 
usual, and there is every probability that a better trade will be done 
with foreign markets than has been the case for the yast six weeks 
or two months. The various works iv this locality are well occupied, 
the principal makers being able to give full employmen: to quite the 
average complement of hands. Prices have been maintained during 
the past week, and the opinion seems fully established that no 
abatement of present rates will take place for some time to come. 
With res:ect to the coal trade a good demand still exists for that of 
the Aberdare and Merthyr valleys, which is rapidly rising in the 
estimation of those engaged in the foreign export trade. ‘Chere 
have not, however, been so large exports from the port of Swansea 
during the past week as usual, the docks being more empty than for 
some time past.—At Cardiff, the West Bute dock will beagain opened for 
traffic in a few day, so that the anxiety of shippers has been to a great 
extent relieved as to the shipment of coal during the summer months. 
This is tho month in which it was expected that Penarth dock would 
be opened, but it is very probable that the necessary arrangements 
will not be completed before July. ‘This is only part of the exten- 
sive dock accommodation intended for Penarth, and it will take 
another four years before the whole of the works are constructed. 
There is a determined contest now going on in one of the committee 
rooms of the Commons, as to which of the local railway companies 
shall have the privilege of constructing the proposed Cardiff and 
Caerphilly Railway. This line, when completed, will open up quite 
a maiden mineral district, which as yet remains undeveloped, and 
the competitors for the line are the Rhymney, and Brecon and 
Merthyr Companies, The steam coal merchants are able to keep 
up their prices remarkably well, and the demand continues brisk. 
House coal remains without any material change. (Quotations for 
coke are not so firm, and show a downward tendency. Tho iron- 
masters are fairly off for orders. 
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JUDSON’S CONDENSERS. 
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Tue object of this invention, by William Judson, of New York, 
U.S., is to prevent the rapid destructive action to which tubular 
condensers as now constructed are liable, both from the variations 
in temperature to which the parts are exposed, and also from the 
corrosive effect of the water upon the metal of which the condensers 
are constructed. To allow for the tubes contracting and expanding 
without injury to the tube sheets, elastic or yielding couplings are 
provided. 

In one arrangement recesses are formed in the tube sheets around 
the tube sockets, which recesses are intended to receive vulcanised 
india-rubber packing rings or collars that embrace the condenser 
tubes. These collars when compressed by nuts upon the condenser 
tubes will form tight joints between the tube sheet and the con- 
denser tubes, and at the same time permit the tubes to expand and 
contract in length and diameter under the varying temperatures to 
which they may be exposed. These vulcanised india-rubber rings 
or collars may be applied on one or both sides of the tube sheet, and 
at one or both ends of the tubes. If the india-rubber coilars are 
used only on the outside of the tube sheets, with nuts on the con- 
denser tubes to compress them, great facility will ba secured fur 
removing the condenser tubes from either end of the tube sheets as 
required, provided the tubes are of uniform diameter throughout. 

Another method of securing an elastic attachment is by inserting 
pieces of vulcanised india-rubber tubing in the holes of the tube 
sheet, and permanently securing them therein by means of hollow 
brass conical wedges. The other ends of the rubber tubes extend- 
ing from the interior side of the tube sheet towards the ends of the 
condenser tubes are to bo permanently secured to the tubes by 
binding rings. This arrangement allows the coudenser tubes to 
expand and contract freely. 

The second part of the invention consists in reducing the dia- 
meter of condenser tubes at either one or both of their extremities 
for a sufficient length to allow of their being packed with the 
elastic packing, as above described, without necessitating a reduction 
of the number of tubes for a given measurement of tube surface, If 
the area of the tubes is dimiuished at one end only, their other ends 
may be secured by a ferule to the tube skeet. . 

The third part of the invention consists in constructing the tube 
sheets of surface condensers by the use of what is known as “ vul- 
canite,” the object being to avoid the rust aud decay incident to the 
materials heretofore used for that purpose. These tube sheets 
should be of sufficient thickness to resist the pressure to which they 
will be exposed, or they may be furnished with a metal backing. 
The tube plates should be secured to the shell of tho coudenser by 
interposing an india-rubber or other yielding packing in the joiut, 
so as to allow for the difference of expansion between the vulcanite 
tube sheet and the metal shell of the condenser. 

Fig. 1 represents in longitudinal section one mode of obtaining the 
yielding coupling between the tube and tube sheet. Around the hole 
for receiving the condensing tube a recesses are formed on both sides 
of the tube sheet A, which recesses form sockets for the reception 
of the vulcanised rubber rings or packing b. A flange c, coned on 
its inner face is permanently attached to the condensing tube a, and 
forms a socket for securing the interior vulcanised rubber tube 6 as 
a packing; d is a washer of similar form, which bears 
agaiust the exterior rubber ring or packing 6. A screw nut e 
applied to the screwed end of the tubs a, bears against the 
washer d, and serves to give the rubber packing any requisite 
degree of compression. 

Fig. 2 represents the application as an elastic packing of thin 
vulcanised rubber e, which is passed through and permanently 
secured in the holes of the tube sheets by means of brass tapering 
metal tubes /, which act as wedges when forced into the interior of 
the rubber tube. These rubber tubes extend from the inner side of the 
tube sheet to near the end of the condensing tubes a, where they are 
permanently secured to the condensing tubes by binding rings A, 
forced over the rubber tubes e. It is evident that a water and 
steam-tight conuection will be thus formed between the condensing 
tubes and the tube sheet, the vulcanised rubber tubes having the 
property of extending and contracting with the extending and con- 
traction of the condensing tubes. 

In the modification shown in Fig. 3, the condensing tubes have 
a screw nut applied to either end for the purpose of pressing a 
washer n into contact with the vulcauised rubber ring or packing 0, 
which enters a recess in the tube sheets, as shown in Fig. 1. As, 
however, there is no packing on the inner face of the tube sheets 
it is evident that the condensing tubes can be withdrawn without 
any difficulty from either end, 

Fig. 4 shows in section the mode of securing the condensers, but 
with reduced or contracted ends formed according to the second 
part of the invention. In this Fig. it will be seen that india-rubber 
tubes p, p, are placed on the reduced diameter of the tube at both 
sides of, and ip contact with, the tube sheet, and that by means of 
a screw nut q the rubber is compressed as required, . 

Fig. 5. shows a condensing tube with a contracted end applied to 
a tube sheet, in both faces of which recesses are made to receive the 
rubber packing. 

Fig. 6 shows the rubber collar applied to the reduced end of the 
tube, but on one side only of the tube sheet. Fig. 7 shows a similar 
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arrangement, but with the tube sheet recessed to receive the packing 
ring or collar. 

Fig. 7* shows a mode of fastening one end of the condenser tubes 
to the tube sheet by a ferule, which projects beyond the tube, so as 
to be easily caught by a pair of nippersand withdrawn. The tube 
also extends through the sheet A, so as to be easily withdrawn when 
the ferule is removed. This plan can be used on one end of the 
tubs in connection with any of the other plans shown for packing 
the ends of condenser tubes. 

The third part of this invention is shown as applied to a tubular 
condenser at Fig. 8. ais the vulcanite tube sheet, which has, when 
desired, a metal backing, as at 6. ‘I'he whole is secured to the shell 
A of the condenser by bolts and nuts, a strip of india-rubber packing 
e being interposed between the tube sheet and coupling flange of 
the condenser, to allow for the difference of expansion between the 
shell and the vulcanite tube sheet. 

Fig. 9 shows a tube inserted into a tube sheet made solely of vul- 
canite. 

Figs. 10 and 11 represent a nest of tubes to illustrate the closeness 
with which they can be placed if the tube ends are reduced accord~- 
ing to the second head of this invention. 


New Ratmway Stratton at Exerer.—The new station which now 
forms the western terminus of the Bristol and Exeter Railway and 
the eastern terminus of the South Devon Railway was brought into 
use for the first time on Wednesday, the opening being unattended 
by any formalities. The station, which iu point of capacity, as well 
as elegance and practical usefulness, is unquestionably the finest west 
of Paddington, has been built by Mr. Spiller, contractor of Taunton 
and Exeter. The station is situate a little to the east of the old 
station at St. David’s and the arrangements appear to be devised with 
judgment and executed with care. It is to bs hoped that now this 
work is accomplished a similar one will be undertaken at Plymouth 
by the South Devon and Cornwall Companies. Thus the South 
Devon authorities may be spared the disgrace of continuing to have 
one of the best termini out of Loudon at one end of their line and 
the very worst at the other. 

Tue Causes or THE Bortpinc-Trave Straixes.—T he first and chief 
are the wonderful demand which there is in all directions for houses, 
shops, warehouses, and factories of an increas» size and better 
construction; the extension of railways; the construction of docks, 
and the enlargements of those which have been for some time in 
existence ; the buildiug of new churches in almost every town and 
throughout the country; the laying out of new cemeteries; the 
makiug of great harbours ; the improvement of our ports; and other 
vast works; while the extension of trade and the increase of the 
national prosperity aud wealth have caused such a demaud for use- 
ful labour as we have no account of in our Lnglish history, ‘he 
demand for labour is showing itself iv various ways and as affect- 
ing various classes. ‘I'he general cost of the food and clothing of 
the workman’s family has advanced ; and it is likely that honse rent 
will also rise considerably. Nor can this be wondered at, when the 
advance in the price of building m«terials and of labour is taken 
into account. Besides the causes referred to, the immense influx of 
gold into this couvtry has necessarily tended to raise the price of 
other commodities. — Builder, 

Compensation Jurtes.—At the Lord Mayor's Court on Saturday 
the compensation clause of the Eagle Assurance Company, in New 
Bridge-street, Blackfriars, against the Loudon, Chatham, and Dover 
Railway Company, occupied a special jury the entire day, uuder 
the presidency of Mr. Commissioner Ker. I'he claim made exceeded 
£20,000, and was supported by several witnesses. Mr. Bovill, Q.C., 
and Mr. Keane, Q.C., appeared for the Eagle office; and Mr. Lloyd, 
with whom was Mr. Horace Lloyd, represented the railway com- 
pany. Several surveyors were called on both sides, and the value 
put on the property was very conflicting. Both sides admitted that 
“ fabulous” prices were being asked for land in the city of London; 
none could be had for the Eagle office, and, as stated by Mr. Bovill, 
the company had been compelled to go * into lodgiugs” on Ludgate- 
hill until they could procure eligible premises. Mr. Sambrooke, the 
deputy chairman of the Eagle, said search had been made for pre- 
mises, and uone could be, procured. It was stated that it would 
cost £10,000 to erect similar premises to those in New Bridge-street, 
which had lately been pulled down. Mr. Commissioner Ker, in 
placing the case before the jury, dwelt on the great discrepancy in 
the evidence of the surveyors called on both sides. Compensation 
juries kad given sums on which articles had been written in the 
newspapers, aud claims had increased and large sums been awarded 
A reaction was now setting in, and it was the duty of the jury to 
give the value of the property and such compensation as was reason- 
able. If juries were to give all that was demanded, when railways 
were to be made, and no land was to be obtained, then the claims 
must be very large. The learned Commissioner went over the 
several items of compensation, and at nearly six o'clock left the case 
to the jury tosettletheamount. The jury retired, and on their re- 
turn in half an hour assessed the compensation at £15,947. The 
Thames embankment is bringing forward a new and important class 
of claims for compensation. 
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MOUNTFORD’S COTTON GINS. 


@ 


le 


Tue object of this invention, Ly George Mountford, of Leeds, is, 
by means of improved machinery, to open and cleanse cotton, and 
to separate the seed from the cotton, and prepare the vegetable 
fibrous substance for subsequent treatment. 

Fig. 1 is a longitudinal vertical section, and Fig. 2 is a transverse 
vertical section of the machine, which is composed of a series of 
revolving cylindersto which the uncleaned cotton is fed from a hopper 
a. The cotton passes from the hopper a to a spiked cylinder b, con- 
ducts it into another cylinder c, formed either of spikes or of Turner's 
patent mill straps, which are formed of strips of animal hide set 
up edgeways and made with serrated edges ; the cotton then delivers 
itrelf upow another cylinder or drum e, which is enclosed within an 
open rotating drum or frame d, and revolves in a reverse direction 
thereto, the drum e is driven by toothed gear, as shown in Fig, 2, 
and is composed of any convenient number of small cylinders or 
rollers e!, e', which may be fluted or covered with either mineral or 
vegetable substances. A detached view (drawn upon an enlarged 
seale) of a part of this roller eis shown in section and plan at 
Figs. 3 and 4. A certaiy number only of these rollers e! are fluted, 
as shown in the euluiged views, and are driven by gearing, to which 
end they carry on one end pinions & (Figs. 3 and 4) which gear 
into a toothed wheel 7, Fig. 2. The plain rollers e* are pressed by 
the spring levers e3 against the fluted rollers e!, and are thereby made 
to rotate by frictiou of contact. The open rotating drum or fiame d 
is composed of side frames connected by cross bars d!, d!, carry- 

















ing pieces of Turner's patent mill strap; this frame d_ is 
mounted on a hollow or sleeve shaft g, Pig, 2, aud is driven by 
toothed gearing, as shown in Fig. 2. The arms or cross 
bars d', d', faced with T'urner’s patent mill straps, will remove 
the seed from the cotton when the uncleaned cotton is brought 
against them by the rotating cylinders or rollers e!, e', and, 
when the seed is removed, it will pass through the wire gauze 
cylinder 4, which encloses the rotating cylinders or frame d 
ande, The seeds will pass from thence into another cylinder i, of 
wire gauze, inside of which revolves an agitator or rubber j, made 
of Turner’s patent mill straps. This will entirely clean the seed, 
and will prevent the dust and small particles of cotton from mixing 
with the long fibres, and which mixture often proves so much loss 
to the spinner as it adulterates and reduces the quality of the cotton. 
The seed is by this operation left in better condition for the seed 
crusher than it can be dove by any other cotton gin yet produced 
When the cotton has passed into the interior of the cylindrical 
arrangement of rollers d and ¢, and has undergone the other mani- 
pulations as before mentioned, it is diawn into a receiver by means 
of an exhauster or aspirator k, which consists of an openwork 
conical chamber, inside which works a fan which is driven by means 
of a band passed over the pulley A}, Fig. 2. The feed cylinder 6 is 
driven by an eccentric 2, shown by dots in Fig. 1. This eccentric 
works a lever m and rod m', whereby a ratchet whee] x on the axle 
of the feed cylinder J is actuated. 


FOX’S APPARATUS FOR CLEANING STEAM BOILER TUBES. 











Tus invention, by Thomas Fox, of Ballingdon, near Sudbury, , 


Essex, relates to an apparatus designed principally to be used in 
place of the ordinary wire brushes for cleaning out the tubes of 
jocomotive or other multitubular boilers, but which may te also 
employed for cleansing out other tubes and flues. 

The invention consists of a tubular rod or handle of any conve- 
nient length, having near to one end four more segmental plates or 
scrapers fixed to springs, which force them outwards from the rod, 
so as to form a disc or plate of rather larger diameter than the 
interior of the tube which it is intended to clean out. Inside the 
tubular rod or handle is a solid rod, which is connected at one end 
by a pin (working through a slot in the tube) to a ring which 
embraces the springs. The other end of the inuver rod is formed 





It will be evident that a modification of the above arrangement 
may be made by causing the scrapers to be contracted by aspring or 
springs and expanded by a wedge or ram attached to or forming 
part of the interior sliding rod. 

Fig. 1 is a side view of the working end of the improved appara- 
tus (arranged as first above described, ard suitable for cleaning out 
the tubes of stationary multitubular boilers), shown in its expanded 
form; Fig. 2 is a transverse section of the same, also expanded, 
taken through about the line 1—2 in Fig. 1; and Fig. 3 is a similar 
view of the same when contracted to its smallest dimensions; Fig. 
4 isa longitudinal section of the same in its expanded form, showing 


| also the handle at the other end of the tube. 
a, a, is a tube, which may be of any convenient length, and near | 


with a projection, by means of which it can be moved longitudinally | 


in the tube in order to cause the ring to compress or release the 
springs, so as to contract or expand the segmental scrapers. 

In using this apparatus it is placed in the tube in a contracted 
form, the ring is then withdrawn from the springs, so as to 
allow them to force the segmental scrapers outwards against 
the inside of the tube; and the whole apparatus being drawn 
backwards and forwards will scrape or clean out the tube or flue 
much more effectually than the wire brushes hitherto employed for 
such purpose. 


to one end of which are the four segmental scrapers 6, b, fixed 
to the four springs c,e which have a tendency to force them out- 
wards from the tube a,a, as seen at Figs. 1, 2, and 4, s0 as to form a 
disc or plate of rather larger diameter than the tube to be cleaned 
out. Inside the tube a, a, is a rod d, d, connected at one end by a 
pin e, ¢, (passing through a slot in the tube) to a ring ff, which 
embraces the four springs c,c. The other end of the rod is furnished 
witha projecting pin g. g, also passing through a slot in the tube 
(see Fig. 4), by which it can be forced forwards, so as to compress 


the springs by means of the ring /, f, and thus contract the scrapers, 











as shown at Fig. 3, or drawn back, so as to allow the springs to ex- 
pand ; A, h, is a cross handle for drawing the apparatus backwards 
aud forwards in the tube or flue. 

Fig. 5 is an end view, and Fig. 6a longitudinal section of a modi- 
fication of the apparatus, more especially adapted for cleaning out 
locomotive boiler tubes of a small diametor. a, a, is the tube ; 4, 6, 
the rod ; and c, c, the segmental scrapers, which are contracted by 
the spring d, d, and forced outwards or expanded by the conical ram 
or circular wedge e, e, which is attached to or forms part of the rod 
b, 6; 7, f, is an eye passing through a slot in the tube, and screwed 
into the rod 4, 6; this eye carries a drop link g, g, which falls over 
a keeper h, h, so as to hold the apparatus in the position shown in 
the drawirg while it is being introduced into the tube. When the 
drop link g, g, is removed from the keeper ii, A, the spiral spring ¢,¢, 
forces the rod 6, 6, forwards, and causes the ram e, e, to expand the 
segmental scrapers ¢, c. 





FOWLER’S APPARATUS FOR HAULING AGRI- 
CULTURAL INSTRUMENTS. 

Tuts invention, by John Fowler, of Leeds, has for its object 
improvements in apparatus used for hauling agricultural imple- 
ments. In order to haul agricultural implements between two 
headlands, drums, turning on vertical axes, are now commonly 
used for giving motion to the hauling ropes; and when hauling 
agricultural implements between two headlands which are 
not parallel to each other, and in all cases where the work 
is not at right angles to the headland the angle of the 
hauling rope, in respect to the vertical axis on which the 
winding drum is mounted, varies, and it consequently follows 
that, if the guiding instrument (which is moved up and down, to 
cause the succeeding coils of the rope to bo laid correctly side 
by side on the drum) be retained constantly in the same position, 
with respect to the axis, the rope will, as it passes from the drum, 
be more or less deflected or bent out of a straight line, as the angle 
of the work in respect to the headland varies; and apparatus has 
before been employed for enabling the guiding instrument which 
rises and falls (to lay the coils ef rope correctly on the dram) to be 
able to swing around the axis of the drum, so that the rope may not 
be bent out of a straight line. 

According to the present invention, apparatus for guiding a haul- 
ing rope on to the drum is more conveniently and simply arranged. 

The apparatus is constructed in the following manner :—A pair of 
rollers on horizontal axes are applied in a frame or carrying instru- 
ment, and such frame or carrying instrument is capable of being 
raised and lowered. The rope passes between the rollers, and as 
the winding drum revolves, and the frame rises and falls, the suc- 
ceeding coils of the rope will be laid correctly side by side on the 
winding drum. ‘he guiding rollers are of such length that the 
angle which the hauling rope takes in respect to the axis of the 
winding drum may vary to the requisite extent, and as the angle 
— the rope will pass between different portions of the guiding 
rollers, 








lug. 1 is a vertical section, and Fig. 2 is a plan of apparatus 
arranged according to this invention. 

a is the winding drum of a steam engine, for working ploughs 
and other agricultural implements; it is mounted, in the usual way, 
on the stationary or stud axis 0, fixed vertically beneath the boiler 
of the engine. The drum,a is driven in the usual or any convenient 
manner; c is a bracket fixed on the stud axis  ; to it is jointed at 
d' the frame d, which, at its outer end, carries the two 
rollers e, e. These rollers are capable of turning freely on their 
axes, and they receive the hauling rope between them, It will 
be seen that, in consequence of the great length given to the 
rollers e, the hauling rope can, without being deflected by them, 
be led off from the drum aanywhere within a very considerable arc, 
which, as represented in the drawing, is fully equal to a quadrant. 
The up-and-down motion to lay the coils of rope regularly upon the 
drum a is given to the rollers ¢, and their frame d, by an arrange- 
ment of spur wheels and pinions. /isa + turning on a stud or 
centre /! fixed in the under side of the drum a, and this pinion 
gears with the toothed wheel g, fixed on the stud axis 5, so that the 
drum a, in revolving, carries the pinion f around the fixed wheel 
g; @ is another pinion, it is fixed to the pinion /, and revolves and 
travels with it. It has, however, one tooth more than this 
latter pinion has (or it might be one tooth less, or other 
similar variation may be made in the gear without interfering with 
the working of the apparatus); & is a toothed wheel with which 
the pinion i gears; it is capable of turning freely on the stud axis 5. 
It has (as shown in the illustration), the same number of teeth as 
the wheel g, although it should differ therefrom somewhat in 
diameter to compensate for the difference in their pinions. By 
means of this arrangement of gear the wheel & is caused slowly to 
revolve on the stud axis b, and as it revolves it gives the requisite 
up-and-down motion to the frame d to cause it by means of its 
guide rollers e to lay the rope in regular ccils on the drum a as itis 
wound up thereby. For this purpose there is a cam groove 4! on 
the boss of the wheel, and friction pulleys on the sides of the frame d 
enter these grooves, and as the friction pulleys follow the cam 
groove the frame is moved up and down. 

It should be stated that although it is desirable it is not essential 
that the parts of the guiding instrument which supports the haul- 
ing rope should revolve as the rope passes them, so long as the 
same are so formed that the rope may assume different angles in 
respect to the vertical axis of the drum, and be properly supported 
in all positions without being bent or deflected out of a straight 
line by the guiding instrument. 

In some cases, as a modification of the arrangement above de- 
scribed, a sliding guiding instrument, capable of assuming different 
positions in a horizontal plane as well as in a vertical plane, is used 
in order that the hauling rope may be guided to the drum without 
being deflected out of a straight line as it passes the guiding instra- 
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ment, and although it is preferred that the hauling ropes should 
generally cause the sliding guiding instrument toassume the proper 
position in respect to the periphery of the drum by the guiding in- 
strument being sufficiently free for that purpose, yet it is found 
desirable to construct the guiding instrument in such manner that 
it may in some cases be adjusted and fixed at different times in such 
position as to allow the hauling rope to be guided to the winding 
drum without the hauling rope being deflected out of a straight line 
by the guiding instrument. M 
Figs. 3, 4, and 5 show so much of the modified apparatus as is 
required for its clear explanation; Fig. 3 is a plan of the frame d 
(see Figs. 1 and 2) together with the parts carried thereby; Fig. 4 
is a transverse section of Fig. 3, and Fig. 5 isa back view of some 
of the parts. The frame d carries, in place of the rollers e, guide 
bars e* e*, and on these a carriage 1 is capable of sliding on axes; 
on this carriage grooved pulleys m, m, are mounted, and these 
receive the hauling rope between them and guide it on to the 








dra «as already explained. This arrangement also allows the 
rop be led off at any necessary angle, the carriage / sliding on 
its guide bars e*, to bring the pulleys m to a corresponding position ; 


screw by which the carriage 2 can be locked to the guide 


en desired. 





THE AUSTRIAN FLEET. 
(From Galignani’s Messenger.) 


A WELL-INFORMED correspondent supplies us with the following 


























statement of the strength and distribution of this fleet, which, from 
the present critical state of the Dano-German dispute, derives pecu- 
liar interest 
Descriptio na I ( . = 
hip - oe 
pe ee e 
i nt a 
Sc ‘ ] 
frou |] rl 
Kiser oo oe ol 2 16 74 -- 9? $40 
Ferdinand Max (1) .. 0 _— —_ -_— | — — He 800 
Hapsbu o ow fF) = = << | om y2 Qu 
Second Cl | 
Kaiser Ma ee ° j 15 oa coe -- 31 650 
Privz | i oe lu 15 — - 31 oo 
Juan d 1 Ps 16 15 —_ , — 3l Hv 
third ¢ | | 
Drac 0 8 ae) oo —_ 23 500 
Sal mand se se i? } — | — _ 2s 500 
rr I 
Schwat 1 1 6 $0 - no 10) 
Nov: oe eke ; { if — bl 500 
R ky 9 ae Ma. es - 8 4 “4 ~- $1 3200 
Adi ee 3 1 | <4 i oo 
D 1 : 4] ou -- 1 vo 
( tte Sec. Cla | 
Frid a ia 4 4 | 16) — 2 230 
Dandolo ae rege eae - 2 | 16 _ 22 20 
Dalmat oo oe 2 2 - -- - i 2) 
tHlom oe eae 2 2 one ae 4 250 
Velebich 6. oe , i get, ad 4 | 230 
Seehund . 2 3 ~ 4 230 
Streiter .. oe es 3 2 _ -- | - 4 239 
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ul . wee 2 — — | H 230 
i | 
OEE sie. ca ea, oe g “+ —_ =_ | 2 4 90 
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Kerka .. — ° _ | — ti<— 6 00 
Marenta.. . eof — 2;—_ 4;,— 6 90 
Mowe = ~~ oe -- 2] — —_ -- 2 50 
Yachts Pad whee | 
Greu ee ° — 3 oe 9 -_ Sa 100 
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Lucia : ee . 2 - 4 - 6 300 
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Vulean se % -- 2 —_ | _ —_ 2 120 
Tauras eo - - 1 4 ) 100 
Irie é e _ — | _ + 1 220 
Fiume oe . « — —- i— 2 > 120 
Hlentzi ? ~~ _ | _ $ 4 40 
2 46 287 22 | 639 =|11,750 


In addition to the above there are twenty sailing ships of different 
classes, carrying a total of 145 guns, viz., frigates—the Bellona, 35, 
and the Venus (school ship). Corvettes—the Carolina, 20; the 
Diana, 20; the Minerva, 10. Brigs—the Hussar, 12; the Monte- 
cuceoli, 16, Schooners—the Saida, 8; the Arthemisia, 10; the 
Arethusa, 10, Transports—the Pylades (brig), 4; with four 
schooners and five trabuccoli. Of ships stationed in the different 
rivers and lakes in the Austrian possessions five, with an 
aggregate of 16 guns and 405-horse power, are in the Danube, 
and comprise three paddlewheel steamers, mounting together 
i4 guns, and of 160, 120, and 100-horse power respectively, 
with one paddlewheel and one screw gunboat; eight are stationed 
in the Lake of Garda, and consist of two paddle wheel steamers, of 
3 guns, and 70 and 80-horse power each, with six gunboats of 90- 
horse power respectively, and a total of 24 guns. The Lake of 
Mantua is protected by eight guardships (positionschiffe) of 1 gun 
each. Inthe Lagoons are stationed 61 ships, with an aggregate of 
149 guns and 505-horse power, viz., one iron-clad floating battery, 
16 guns; three screw gunboats, with six guns and 150-horse power 
(50 each); six paddlewheel gunboats, carrying twelve guns, and of 
“10-horse power (35 each) ; four paddlewheel steamers, with a total 
of 4 guns and 140-horse power (45, 40, 40, and 20); and 47 guard- 
ships, comprising floating batteries, pontoons, gunboats, &ec., with 
an aggregate of 111 guns. 


OPENING UP OF THE Govavery River.—A Parliamentary paper 
has just been issued, containing a very able report by Mr. Temple, 
officiating chief commissioner of the Central Provinces of India, on 
the river Godavery, and the advantage which would result from 
its being opened throughout for the purposes of navigation. The 
river has its source in the Suckhein mountains, about seventy miles 
north-east of Bombay. After crossing Dowlatabad and Golconda 
from west to east, it turns to the south-east, and, receiving the 
river Bain about ninety miles above the sea, forms into two prin- 
cipal chanvels at Rajamundey, and these, subdivided again, form 
altogether several tide harbours at its different mouths in the Bay of 

sengal. Its course is estimated to be about 900 miles long; but 
only 236 are navigable, and these only during a portion of the year. 
The obstructions to navigation consist of various rocks, natural 
barriers, and shoals ; but these are now in course of removal, and 
the advantages expected to follow are both great and manifold. 
The river route will then compete successfully with the railway for 
the carriage of the weightier articles of merchandise to Bombay for 
shipment, and the importance of this traffic may be inferred from 
the fact that the territory through which the river runs produces 
vast quantities of cotton, teak, oilseed, hemp, sugar, wheat, dyes, 
clarified butter, hides, wool, and iron. Opening up the river will 
save the State considerable sums in the conveyance of military 
stores, It will also enable the natives to import various articles 
at reduced rates, and this will be a great boon, especially in 
the important article of salt, The total cost of the contemplated 
we = is about £600,000; but a lesser project is being first proceeded 
with, 




















THE PATENT OFFICE. 

Never since the famous debates on the “ Act concerning Mono- 
polies ” passed 241 years ago, has there been so much legislative 
preparation for reform of the patent law, and of the means for 
carrying out that law. A Patent Commission appointed by Parlia- 
ment has been sitting since the spring of the year 1862, and Lord 
Stanley, one of its members, lately promised, from his seat iv 
Parliament, that the report should be published at Whitsuntide. 
This hope has not been fulfilled, but we understand that the report 
is in type and will soon be issued in one of Mr. Hansard’s blue 
wrappers. The distinguished names of Mr. Grove, Q.C., and Dr. 
Fairbairn are to be met on the list of the commission; but the fact 
that the majority are lawyers raises a doubt in the cynical mind 
whether patent legislation will be much cheapened; whether the 
delightful intricacy of the labyrinthine mazes of patent litigation 
will be narrowed into that straight line which is supposed to be the 
shortest distance between two points; and whether the able and 
eloquent gentlemen who are the well-paid guides of this interesting 
labyrinth, will find it worth their while to cut down the hedges, fill 
up the ditches, straighten the paths, and set up a simple sign-post 
for guidance or warning, or both. 

In the next place, as we lately mentioned, a Parliamentary Select 
Committee, moved by Mr. Dilwynn, is now sitting to investigate, | 
for future reform, the present condition of the Patent Office Library 
at Southampton-buildings, and of the Patent Museum at Kensing- 
ton. And lastly, two barristers, one of whom is the veteran patent | 
barrister, Mr. Hindmarch, Q.C., have been appointed by the Patent 
Commissioners to sit and examine into some complaints, apparently 
about the official conduct of Mr. L. Edmunds, the Clerk of the 
Commissioners. We may here remind ourselves that what is 
termed by courtesy the British Patent “administration” consists, 
firstly, of the three Patent Commissioners, viz., the Lord Chan- 
cellor, the Attorney-General, and the Master of the Tolls for the 
time being. Uhen come the Superintendent of Specitications, Mr. 
Bennet Woodcroft, C.E., and the Clerk of the Patent Commis- 
siouers, Mr. Lennard Edmunds. The great Jaw officers of the | 
Crown are too busied by their onerous duties to give much attention 
Office, its Library and Museum. Their time is too 
ing to administer the enormous revenues of 
this country, that these revenues and this prosperity 
have been mainly derived from Dndley’s blast furnace, Cort’s 
rolling-mill, Neilson’s hot blast, and Bessemer’s cupola; from New- 
comen’s engine, Watt’s condenser, Stephensen’s locomotive, and 
Symmington’s marine engine; from the spinning and weaving 
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Wooderoit and F. P. Smith’s screw propeller; from Bramah’s 
hydraulic press; from the electric telegraph ; from the steam 
hammer; from Howe's sewing-machine, from M’Cormick’s reaper, 
Fowler's steam plough, and Meikle’s thrashing machine. a @, ows 
No less true is it that every one of these great inventions, with 
some 40.000 minor, but connected and connecting, discoveries, have 
been patented; that the original and often rude descriptions and 
gs of all these inventions may be seen in a dingy and ill- 
‘room in Chancery-lane. But then the administration only 
treats these things, and these laws, and these patentees, as the 
mighty river close by is treated by the millions who cross its 
splendid bridges, or who navigate its stream. How many amongst 
Londoners have been to see the source of the Thames? How 
many of us even know where the Thames takes its rise? We 
sully its stream by our negligence, we make all we can out of it, 
and we neglect and ignore its souree, The three great law officers 
of the Crown receive nearly £10,000 per annum for issuing and 
stainping patent warrants. It is perhaps fortunate that this sum is 
not despicable in amount, or these eminent men might otherwise 
forget to draw the money. 

It has been often the case in England that one man has devoted 
himself, with true English pluck, to the reform of a particular 
abuse: that one unaided Englishman has devoted his life to a 
victory over English obstructiveness. Some of our most valuable 
institutions have been originated by such means. It is scarcely 
necessary to remind our readers that this has been the case with the 
Patent Office Library, with its specifications, its indexes of specifi- 
“ations, its abridgments of specifications, and its valuable collection 
of books; with the Patent Museum of Kensington, apd its ipes- 
timable and unreplaceable collection of historical machines, por- 
traits, models, and specimens. ‘The greater portion of the models 
at South Kensington, and a goodly number of the works at 
Southampton-buildings, are indeed the private property of the 
principal founder of both institutions. Complete, and yet incom- 
plete as they are, the foundation of these invaluable public esta~ 
blishments is mainly due to Mr. Bennet Woodcroft, C.E. Himself 
a successful inventor and discoverer, he knew by hard personal 
experience the danger of patenting an apparently new thing with- 
out 2 previous search, and the difliculty of making that search 
without the aid afforded by the accumulated labour of indexes. 
His claims to gratitude are well known to all inventors and 
patentees, not merely in England, but in every civilised country ; 
for, with praiseworthy openness and liberality, complete sets of all 
the English specifications taken out since 1610 have been sent to 
every civilised capital of the world. As Superintendent of the 
Specifications, Mr. Bennet Woodcroft receives £1,000 per aunum; 
and he is the honorary Superintendent of the Patent Museum at 
South Kensington. 

We do not exactly know in what consist the duties of Mr. 
Edmunds, the clerk of the Commissioners. We suppose that they 
are highly important, as, according to the Civil Service estimates, 
this gentleman receives a total of about £2,000 per annum of the 
nation’s money. On the other hand, the fact that Mr Edmunds 
spends his time during the five months’ recess of Parliament in the 
healthy and invigorating search for fresh air (and, some say, for 
business) in the North, would seem to militate against the supposi- 
tion that his presence is indispensable to the purposes of the Patent 
Office and Library. Not that Mr. Edmunds’ duties are confined 
to Southampton-buildings. He is also, we believe, Reader in the 
House of Lords, Some irreverent radical has compared the House 
of Lords to a brake on the carriage of the Siate. Of course, a 
brake is very useful: it often saves the neck of the driver; and we 
not merely wish that our constitution may always have a good 
brake, but that Mr. Edmunds may be Keader to the House of Lords 
for the next thousand years. At the same time, and we speak from 
experience, we must say that Mr. Edmunds imports rather too 
much of the braking element into the Patent Office Library. Some 
time ago he reduced the number of attendants in the Patent Office 
Library to a single individual; we are, however, glad to say that he 
has since restored a portion of the assistance, For ‘“ want of room,” | 
he ordered the discontinuance of about half the foreign publications. | 
This order he has since resajnded, but no purchase of new scientific 
books has been made for a long time; and in this way the first 
volumes of important works are there (such, for instance, as the 
first volume of Dr. Perey’s “ Metallurgy”), but not the subsequent 
volumes. About three weeks ago Mr. Edmunds directed that 
certain papers should be presented for each “reader to fill in date, 
and to write his name and address; and “to write the title of each 
book, periodical, or specification he may require,” 

No complaints have ever been made as to any loss of books. 
‘These arrangements greatly affect the efficiency of the library, and, 
indeed, a strict adherence to them would defeat its purposes. We, 
and doubtless many others, have had occasiovally to go through 
several hundreds of specificatiins ; and to write each heading 
down would be a great obstruction and loss of time. We 
believe, however, that this order, also, has been partly modified ; 
but the continual annoyance and derangement of business caused by 
the putting forth, the alteration, and the rescinding of these orders, 
give one the idea of an establishment ruled by the fitful vagaries of 
disease, Another complaint against the clerk of the Commissioners 
is that he has refused to allow the Abridgments of Specifications to 
be proceeded with. This is a theme of continual grumbling | 
amongst all connected with invention and patenting. ‘The reason 
of the diminution of attendance, of the cessation of the purchases 
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of the scientific works, of the total stoppage of the work of abridg- 
ing the specifications, has been, we believe, publicly stated by Mr. 
Edmunds to proceed from motives of economy on the part of the 
treasury. This is in the face of the facts that there is an annual 
surplus of £40,000, after deducting all the enormous expenses for 
chaff wax and red tape, and an accumulated surplus of £220,000. 
Why £2,000 would go a long way in purchasing scientific works, 
and in continuing the abridgments. 

Quietly and calmly looking at the question, it will be seen that 
in patents or no patents, in a good patent law or a bad patent law, 
are involved most of the foremost interests of the day. Even a 
Chancellor of the Exchequer would not despise the anvual surplus 
of £40,000 derived solely from the pockets of patentees, and still 
less the accumulated surplus of £222,000. At least the great law 
officers of the Crown can scarcely look with disfavour on the eight 
or ten thousand pounds annually flowing into their pockets from 
the dingy purlieus of Southampton-buildings. If Bessemer’s 
patents for making steel were to-morrow put up for auction in the 
City, they would probably fetch more than a million ; and, amongst 
numpberless other instances, the English patent for the little appa- 
ratus of Giffard for feeding boilers, will probably bring in, from 
first to last, at least £100,000. Undeterred by the skeletons of ill- 
success that strew the way, an eager crowd of inventors will 
always push, even through « Sahara-like desert of disappointment, 
towards such an oasis “of golden joys.” Crowds of vultures and 
jackals, in the shape of patent agents, will never cease to flock 
round the annual caravan, from three to four thousand strong, of 
patentees. Nor does the analogy stop here. The stately lion is 
said to be led to his prey by the sagacity of the jackal. The 
blatant ignorance and the barefaced cupidity of some of the existing 
patent agents will, ina different way, perform a similar function ; 
and the thus favoured nobler carnivora, in the shape of patent 
solicitors and barristers, will carefully save the perenuial supply of 
such fat prey from total destruction. When £30,000 or £40,000 
continue to be spent on such patent cases as those of Betts r. 
Menzies, it is not likely that lawyers—the best represented class in 
Parliament—will abolish the patent laws, In spite of Sir William 
Armstrong—in spite even of a whole battery of his guns—patents, 
patentees, patent agents, patent solicitors, and patent barristers will 
continue to flourish. Even the Zimes once stated that “it was the 

land to bring to a suc- 
cessful couclusion the wars against France.” The same merit was 
ascribed by Jeffries to Watt’s invention, and probably the truth lies 
between both. Is it not, therefore, suicidal to allow the stream 
5 such great interests, to be hemmed in by paltry obstructive- 
— Builder. 
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THE DUBLIN EXHIBITION. 

Tuer Times correspondent says:—‘ The woollen trade occupies a 
position next in importance to the linen trade. This is becoming 
more aud more a pastoral country, which produces the finest wool 
in abundance. It is important that the raw material should be used 
at home, in order to employ the people and lessen the pressure of 
the labouring population on the land. One hears constant com- 
plaints that the jealous legislation of England destroyed the trade— 
the woollen manufactures that once flourished in Leinster and 
Munster, That cause, however, was long since removed, and the 
true cause of the decline in our own time is the irresistible competi- 
tion of English machinery. There is, however, a decided revival 
in the woollen trade, and no doubt it will receive a salutary impulse 
from the present Exhibition. It is now mainly confined to Dublin, 
Enniskillen, Cork, Midleton, Cloumel, Waterford, Carrick-on-Suir, 
and Moate. It is conducted in a small way in the county Donegal 
by Lord George Hill and the Messrs, Devitt; but in this district the 
manufacture is chiefly confived to hosiery, which being hand- 
made is of a superior quality. The chief cloth menufacturers are 
Messrs. Mahony Brothers, of Cork, They have placed in their 
stand in the Exhibition a glass case containing nearly a hundred 
different samples of the yarns used in the manufacture of their 
double warp tweeds. ‘hese yarns show to what perfection the dye- 
ing, carding, and spinning of wool has been brought in the south of 
Ireland. It is stated by good judges in these matters that their 
tweeds are not surpassed in England or Scotland. Next in im- 
portance as cloth makers are the Malcomsons, of Portlaw; Steven- 
son, of Carrick-on-Suir; Clibbonis, of Moate; Read, Nield, and J. 
and R, Scott aud Co., Dublin, who make the finest kind of friezes, 
velvets, and napped cloth. Messrs. Scott exhibit the process of the 
woollen manufacture in the Machinery Court, on the machines of 
John Mason, of Rochdale. The woollen trade in Ireland, however, 
in counection with machinery, is still very limited. It is estimated 
that the hands directly employed on it do not exceed 1,000. Mr. 
M'Birney, Belleek Pottery, Fermanagh, exhibits all kinds of 
earthenware, parian, china, stone-china, delf, encaustic tiles, and 
telegraph insulators. The feltspar and china clay are found 
together in boundless quantity on Mr. Bloomfield’s estate, about 
three miles from the pottery. The feltspar is ground up and mixed 
with variable quantities of china clay, according to the nature of the 
work. Jugs and articles of irregular shape, or having relief work on 
them, are formed in plaster moulds in two halves. A sheet of clay 
is gently pressed into each half. The mould is then joined, and the 
edges of the clay sheets united by manipulation with a stick, a 
sponge, and a little water. These and a knife appear to be the only 
tools necessary to produce the most exquisite shapes. The ware is 
then dried, baked, and glazed. Plain circular ware, such as plates, 
cups, &c., are “thrown,” or “ turned” on a “jigger” or horizontal 
revolving disc. The encaustic tiles and insulators are pressed in a 
mould, by means of a fly screw press, out of the dry clay, and then 
baked in the ordinary way. ‘I'wo men and two boys can thus turn 
out about 1,000 insulators per day. The works at Belleek now give 
employment to about forty men; they are being increased. The 
ware finds ready sale all over Ireland, and a large export to England 
E. Keevil, Merchant’s Quay, Dublin, exhibits the 
manufacture of clay pipes. The clay comes from Devonshire, but 
the operative declares that the Belleek clay, being worked beside 
him, is of finer quality, and would answer his purpose better, so 
that the Exhibition is likely to do some good in teaching pipe- 
makers that Ireland can supply their material. The clay is broken 
down into a tub and allowed to soak, then put on a block and beaten 
with an iron bar; this could be done better by machinery. The 
plastic clay is then rolled by the hands roughly to the shape of the 
pipe, a wire is pushed through the stem, and the two placed ina 
mould or “trough,” where a stopper,” or plug, shaped like the 
inside of the bowl, is forced down by means of a lever, and squeezes 
the clay fully into all the intricacies of the mould. A man can make 
per day thirty gross of fourteen dozen each, the pipe-makers’ gross, 
giving the master an allowance of two dozen for breakages. The 
pipes, when they are taken out of the moulds, are trimmed up by 
women, stamped and carried into a stove, where they are smoked 
with turf smoke to drive out all the damp previous to being burnt. 
The pipes when dry are built up in a pryamidal form in a pot, and 
set in a kiln with flues, or vents, surrounding the pot. A skin of 
paper covered with pipeclay envelopes the pyramid of pipes, to keep 
the fire from coming into actual contact with them. Heat is applied 
and gradually increased to the temperature of melting glass, and 
the process ends in from twenty-four to thirty hours. ‘lhe colour- 
ing, when there is any, is done by a simple wash, put on after the 
pipes are otherwise finished. 














Tue Coat Svrrry or France.—It appears that the imports of 
coal into France in 1863 amounted to 4,681,512 tons, of the esti- 
mated value of £3,408,140. Of the total of 4,681.512 tons, England 
contributed 1,204,821 tons; Belgium, 2,789,166 tons; and Ger- 
many, 685,864 tons; while 1,661 tons were obtained from miscella- 
neous sources. Further 652,768 tons of coke, of the value of 





£574,418, were imported last year, England contributing 6,167 tons ; 
Belgium, 435,935 tons; Germany, 210,651 tons ; and other countries 
15 tons. France is computed to have produced last year, in round 
figures, 10,000,000 tons of coal, so that her total consumption of 
coal and coke in 1863 must have exceeded 15,000,000 tons. 
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THE ENGINEER. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for ;the opinions of our 
Correspondents.) 


MECHANICAL DRAUGHTSMEN. 

Sm,—I have just read your admirable, and long wished for, 
article in last week’s Encineer on mechanical drawing, and I feel 
sure that every engineering draughtsman (1 mean one who com- 
bines knowledge with drawing) must feel the truth of your remarks, 
especially where you say:—‘ There are many reasons for the 
notorious decline in the standard of mechanical drawing; one is, 
there has been such competition in the craft, that the remuneration 
has long since ceased to be within the reasonable expectations of a 
gentleman, and we like to believe that every really clever draughts- 
man must by almost a natural necessity be a gentleman.” 

I unfortunately am at present a draughtsman of some years 
experience, and can enter thoroughly into the spirit of every portion 
of this paragraph. I commenced asa pupil with great expectations, 
and am finishing as a draughtsman with great disappointments ; 
and here is the secret of your reason for the decline in mechanical 
drawing; while so many pupils are annually sent in to our offices 
with large premiums it is impossible that draughtsmen of experience 
can hold their footing: their salary is cut down to a most paltry 
figure, they are not allowed a sufficient length of time to do justice 
to their work, and, finally, after a few years’ labour, finding that 
their position in the profe-sion is not what they were led to expect, 
they become disheartened, careless, and indifferent. Why are 
masters so eager to take pupils with large premiums? They only 
overstock the market, and do a great injustice, not only to the 
draughtsman, but also to the pupil himself, who generally 
becomes a draughtsman. A master sbould consider be- 
fore he takes a pupil whether he can give him employ- 
ment after he has served his time, and whether he can offer 
him that remuneration for his services which his apprenticeship and 
premium have entitled him to. The salary paid to the engineering 
craughtsman is wofully unequal to the mind and labour he bestows 
on his work. To bea good designing draughtsman requires, not 
vuly good education and ability, but also hours of deep thought and 
concentration of mind—real brain labour; and yet he is not nearly 
so well paid for his intelligence as the merchant’s or banker's clerk, 
whose duties are comparatively light, and not nearly so responsible. 
_ [must not trespass longer on your valuable space, but would say, 
in conclusion, that the majority of our pupil draugbtsmen are drawn 
irom some of the most respectable and well-connected families in 
Lngland, and, as such, are, therefore, entitled to receive the con- 
sideration due to gentlemen. Good workmanship requires good 
workmen, and good workmen require good pay. i 

If you think this letter worthy of a corner in your valuable 
paper, its insertion will greatly oblige Live anv Ler Live. 

London, June 14, 1864. 





THE WEST HARTLEPOOL HARBOUR AND RAILWAY. 

Sir,—As you published an article on “ Locomotive Power” in 
your paper of 25th March, extracted from the Railway News, in 
which there are some remarks reflecting on the management of the 
West Hartlepool line, may I request you to publish the enclosed 
copy of the reply I have given to the Railway News on the subject 
in your next paper ? 

Stuckton-on- Tees, June 15th, 1864. J. J. Carson. 

| We comply with our correspondent’s request, with the wish to 
do him full justice. His letter, below, will be, moreover, of interest 
to some of our readers.—Ed. E. | 


(To the Editor of the Railway News.) 

Sir,—I have been prevented from sooner noticing your remarks 
upon the locomotive management of the West Hartlepool line, in 
your article on “ Locomotive Power,” of 19th March last. 

You assume that because coal is cheaper on the West Hartlepool 
than on southern lines, our “ cost per train mile” ought to be lower 
than on any of the said lines, and you appear to take it for granted 
that there is an absence of all “ ingenious contrivances” ou the West 
Hartlepool for saving fuel. On these points I will merely say that 
the coal on the southern lines is not “nearly double” the price of 
ours, and moreover, on the southern lines they have the advautage 
of @ large aud hard coal, very different from the small soft quality 
in this district, and also our cost for fuel “ per ton per mile” in our 
fire-box engines is uo higher than on any other line. 

But 1 wish further to state that while [ admit our “ cost per train 
mile” is and must necessarily be higher than on southern lines, 
there are causes for this which will be unknown to you, and which 
far more than counterbalance any advantage we may have in the 
price of coal. But it is no proper comparison between any two lines 
of railway to take merely the “ cost per train mile,” without any 
reference to the number of tons hauled; and more especially in the 
case of a short mineral line like the West Hartlepool, where the 
passenger mileage is extremely small, the loads of coal and goods 
trains heavy, aud their miles run also small; and where the shunt- 
ivg miles actually amount to nearly as much as ail the train miles 
put together. ‘These causes (which I maintain are exceptional) I 
will now explain more in detail. And first, you wiil observe by the 
statement of the company’s account (which I beg to enclose) that it 
is incorrect to take £16,425 as the cost of our locomotive power for 
the half year, £1,674 of this amount having been expended in 
working and maiutaining the eight stationary engines which are 
employed in working the rope inclines from the collieries, and in 
repairs of the engines let on hire to the Cleveland Railway Com- 
pany, for which no mileage is charged. 

2. Old-fashioned Engines.—About one-fourth of the engine stock 
on this line is of the old-fashioned fire-tube description, very 
deticient in heating surface, and consequently their consumption of 
fuel is heavy. 

3, Small Mileage and Heavy Shunting.—The miles run per day by 
all classes of our engines, exclusive of shunting, are exceedingly 
small and cannot be increased, 

The average daily mileage is as follows :— 

Passenger Engines .. .. «. 72 miles per day 
Goods do, ee « a a ee os - # 
Coaland Mineraldo. .. .. . . 


You will admit, I think, that if each of our engines ran double 
their present mileage (which would only place them on a par with 
the generality of other lines) our “cost per train mile” would be 
much lower. But not only is the engine mileage exceedingly ~mall, 
but in the case of the goods and mineral engines they are employed 
continuously, for six or eight hours out of the twelve, in heavy 
shunting and marshalling trains at both ends of the line, for which 
duty uo mileage is charged. 

4. Large Proportion of Shunting Engines in Steam.—Our total 
number of engines in steam daily is thirty-six ; of these, twelve are 
engaged in shunting, or one-third, for which vo mileage is charged, 
whereas, in the case of the London and North-Western, they have 
500 engines in steam daily, but only about 100 of these, or one-fifth, 
are shunting engines, 

5. Engines in Steam Night and Day.—From fourteen to fifteen of 
our coal engines are in steam night and day without intermission, 
there being two sets of men to each engine, so that, as these engines 
do the work of two years in one, the repairs are proportionately hea- 
vier than if the fire was dropped every night. 

G. Amount charged fir Kenewals during the Half-year.—You will 
observe, by our company’s accounts, that a sum of £2,796 is charged 
for renewals in our halt-year’s locomotive expenses; but I find, in 
the case of the Scottish Central (which, in your table, appears as 
having about the lowest cost per mile), that there is only £1,060 
charged against revenue for the half-year’s renewals, and even 
this amount is not included in the £16,709, which is given as their 
locomotive expenditure for the half-year. 
in further comparison with the Scottish Central, as shown in 








your table; let us take the accounts of mileage of the two lines, 
which are as follows :— 
Half-year’s Loco. 
Expenditure. 
West Hartlepool £14,755 os 
Scottish Central 16,709 ee 

Not only is the West Hartlepool mileage for the half-year less 
than one-half of the Scottish Ceutral, but, as the traffic revenue of 
the former is not much below that of the latter, it is evident that 
the West Hartlepool trains must not only have been much heavier 
than those on the Scottish Central, but also that the latter line has 
the advantage of a large summer passenger mileage, which cannot 
be obtained on this line. This, 1 think you will admit, is one chief 
cause of our apparently high “ cost per train mile.” 

I will only trespass further on your space to give our shunting 
miles run during the half-year in question, which are reckoned at 
the rate of eight miles per hour; and, adding these to our correct 
train mileage (for 1 see you have in your table taken our mileage 
for the last half year of 1862), we have: 


Miles run. 


316,659 


707320 exclusive of shunting miles. 


216,659 
289,976 


Train miles run a a Se 
Shunting miles... ... ss. see one 
606,635 
—which, taking our correct expenditure as above stated, will make 
our cost to be 5°83d. per mile, including shunting miles. 
(Signed) 
Locomotive Department, J. J. CARSON, 
West Hartlepool Harbour and Railway, Loco. Superintendent 
Stockton- on-Tees, 17th June, 1864. 


ARMSTRONG AND WHITWORTH. 
(From the Times.) 


Tue competition between the 12-pounder field-guns of these 
rival artillerists is fast approaching a conclusion. The greater part 
of the programme has been gone through, and the Special Com- 
mittee feel their labours sufficiently advanced to commence practice 
with the 70-pounders, It would have saved much time and trouble 
if these latter had been taken first, for, as we have often stated, the 
principle of rifling aud manufacture which suflices for a large gun 
will, as a matter of certainty, be enough for a small one; but what 
insures acccuracy and endurance in a 12-pounder may by no means 
answer in a 70 or even a 40 pounder. ‘Thus, then, now that the 
trials of the field-guns are drawing to a close, and some result may 
be expected from the competition—though not a very marked or 
decided result in guns which have kept so close throughout—the 
dictum of the committee, whatever it may be on the light guns, will 
still want the final confirmation which only the trials of the heavy 
guns can give. Neither Sir William or Mr. Whitworth would 
derive the slightest benefit trom being declared the undisputed 





they burst. The tests for range and accuracy which have been 
completed with the field guns, have been made with gradually in- 
creasing elevations, from point-blank range, at about 300 yards, up 
to 10 deg. of elevation, or 4,000 yards. At 4,000 yards the diminished 
resistance of the smaller and longer shot of Mr. Whitworth enabled 
it to beat the Armstrong in length of range by nearly 400 yards; 
but, as regards accuracy, the trial has been wonderfully close, if one 
may judge bythe complete series of parallelograms which have been 
made out by the committee. These parallelograms, when seen on 
the tracings, show in inches the precise amount of superiority of 
every gun atevery range, so that the most superficial glance isenough 
to show any one who can understand figures what the gain or loss 
of each piece has been at each stage of the competition. But, 
though this is very easy to see on a tracing, it is by no means so 
easy to convey to the general reader a similarly clear impression in 
these columns. We shall, however, endeavour to do so, as the 
subject is one which ought to interest all, for every farthing of the 
expense of this most costly competition is defrayed by the public, 
who will be the ultimate gainers or losers, according as the best gun 
is chosen or not, All the guns, when competing for range and 
accuracy, were carefully laid by spirit level at precisely the same 


elevations, and fired along a range which was marked with 
| stakes at every ten yards. Thus the spot in which every 
shot fell was measured to a foot, and its lateral deviation 





victor in this field-gun contest, if they failed to maintain the | 
same supremacy when their principles were developed by application | 


to larger ordnance, It is a large shell-carrying, armour plate 
piercing, rifled gun which is now wanted, and the competitor who 
best supplies this deficiency will win the honours of the contest, 
though, commercially speaking, the defeated competitor will carry 
off the profit. Both Sir William and Mr. Whitworth have received 
overtures from almost every important Government to be supplied 
with their ordnance. Not a single Armstrong gun has gone abroad, 
though the Whitworths have been freely supplied t» various 
countries, whoare certain now eagerly to compete tor the possession 
of whichever of the two is second best in this trial, for, of course, 
our own Government will keep the best for themselves. Though, 
as we have said, the result either way is not likely to give any very 
marked superiority to any gun, yet it will be sufficient to show the 
public which is the best, and enough is known of the artillery of 


other countries to make the Government feel certain that the best | 


gun of these three is sure to be better than any we yet know of. 
Upwards of 2500 rounds of shot and shell have now been fired 
from each of these ordnance, or rather more than three times the 
number of rounds which would be sufficient to destroy the old brass 
smooth bore field piece. Each of the guns, of course, shows sigus 
of wear—in fact, the wear commences with the first shot fired, and 
with accurate measurement may be regularly trac-d after every 
hundred rounds. The breech loader, perhaps, shows as little signs 
as any. Its powder chamber at the base of the shot is enlarged, and 
that part of the programme which involved the bursting of a certain 
number of shells in the gun as it was fired has, in one or two places, 
serrated the edges of the rifling; but this is all, and Sir William ex- 
presses himself confident that in endurance it will be equal to any. 
This gun, it will be recollected, shot comparatively ill at the com- 
mencement of the trials; and certainly so much worse than any 
other common breech loader of the same pattern in the service as to 
make its performances quite unaccountable to the officers at Shoe- 
bury. ‘The lead coating of the projectile was always stripped back- 
wards, so as to form a concavity almost the size of a teacup at the 
base of the shot or shell; and this, of course, was most detrimental 
to its accuracy, and was what had never been observed to take place 
in any other guns of almost the same kind. During the last two or 
three weeks, however, this peculiarity has entirely disappeared ; the 
shvoting has steadily continued to improve till the accuracy of the 
piece is now equal to any of the three. These strange changes, which 
were unaccountable at first, have lately received a very simple 
solution. All the service breech-loaders are made of 
wrought iron coils, and the severe proof to which they are subjected 
before passing Woolwich used to enlarge the powder-chamber about 
the 50vuth of an inch, This competition gun, however, has been 


| 





welded | 






right and left recorded with equal accuracy. If every gun had been 


| an absolutely perfect and infallible weapon, and had been fired in a 


vacuum, each would have thrown all its shot in precisely the same 
spot; but as none, of course, are absolutely perfect, and as the 
flight of the projectiles was affected by the wind, it followed that the 
same gun fired at the same elevation, and with the same charge, 
threw its shot to the right or the left, longer or shorter, in a slight 
but still easily recognisable degree. The difference between the 
shots which fell shortest and those which went furthest forms the 
length of the parallelogram, and the extreme difference between 
those which made the widest deviation from the true line of fire 
determines its breadth, All these parallelograins have been carefully 
reduced and drawn to scale side by side, so that the relative merits 
of each performance can be seen and ascertained by measurement. 
There have been thirty-four stages of the competition in all, 
namely, twelve with solid shot, eleven with segment shell, and 
eleven with common shell, and out of these trials, judging by the 
tracings, Sir William has won fourteen times, has been second 
eleven times, and has been third nine times. Mr. Whitwortb’s gun 
has won thirteen times, has been second ten times, and has been 
third eleven times. The breech-loader has been first seven times, 
has been second thirteen times, and has been third fourteen times. 
So far we have used the terms “ tirst, second, and third,” as being 
the most convenient, but they really convey no proper idea of the 
relative sizes of the competing parallelograms, and we expect that 
the hardest task the committee has got will be to determine the 


figure of meiit which shall properly assign the degrees in 
which each gun has been beaten at the different ranges. 
Thus, in firing solid shot, which has its proper missile, 
Mr. Whitworth has sometimes won by making a_ parallelo- 


gram only about one-tenth the size of either of Sir William's; 
and, therefore, to call Mr. Whitworth’s first ir William's 
second and third in such a case, would n» at all fairly 
to represent the amount by which Mr, Whitworth had been vic- 
torious, On the other hand, in firing shell, which is the only 
missile now used in field service, and the only one which Sir 
William’s guns were made to fire, both his weapons have won by 
making parallelograms almost fifty times less than Mr. Whitworth’s ; 
and here, therefore, to call the Armstrongs first and second, and the 
Whitworth third, would be most unfair, looking to the manver in 
which in these competitions Sir William's has beaten Mr. Whit- 
worth’s gun, Again, if by another method we add up the areas 
made by the parallelograms of each gun, the result is almost equally 
unsatisfactory. In this case the areas of the parellelograms of each 
gun with solid shot and segment and common shell would stand as 
follows :— 


unt 


BREECH-LOADER ARMSTRONG, 


Square yards, 


ONES os 40 0s 0s 00 00 4 80 6s ot 

Segment shell .. 2. .. 00 se oe of of oe 2,001 

Common shell .. 2. «. oc se of oe oe «+ 2,090 
Total 2 00 cf se 00 co os OS7O 

MUZZLE-LOUADING ARMSTRONG 

BeRG cheb 2. ce 0s 0c ce ee es we Oe oe ESB 

Segment shell .. .. «2 ss oc «8 of ce ce 4,006 

Common shell .. 2. os es e se co cc eo 100 
Total oe 02 ee ° 06 c« «© of QE 

WHITWORTH. 
Solid shot .. .. oo «+ os 08 of 08 se oe 
Segmentshell .. .. .. of «8 of * 





Common shell .. «2 ss es oe 


Total ee we oe 08 oe oe . 13,523 

It is not too much to say that this multiplication of areas gives the 
most illusory result of all, for, according to these figures, the 
breech-loader shoots the best of any, and twice as well as the 
Whitworth, which is exactly the reverse of the fact. The truth is 
that the breech-loader shoots very steadily, never making a very 
large area of the space in which it drops its shots, and, except in the 
case Of shell, never a very small one. ‘The shunt gun is 4 far more 
accurate gun than the breech-luader, and nearly all its areas are very 
small, but it has made one or two very wild shuts with common 





| shot, which bring up the area of its parallelograms, or, what Volun- 


made with an inver tube of steel, which did not enlarge at once on | 


firing ; hence the nip the lead-coated projectile received on starting, 
which stripped the softer metal back like a cup, and affected its 
accuracy of flight most seriously. But during the long course of 
rounds to which it has been subjected the steel tube las yielded 
gradually, as the wrought iron one would have done at 
once. ‘I'he powder chamber is now enlarged to what may be cailed 
its proper diameter, there is no stripping back of the lead, and the 


accuracy of the piece, especially with shell, is as perfect as could be | 


wished. The condition of the grooves of the shunt gun is as per- 
fect as the day it was first fired. There are, however, traces of 
considerable erosion or guttering in the powder chamber at the base 
of the shot, which has roughed the interior surface of the gun at 
this particular part. The metal, instead of being clean and smooth, 
resembles morocco leather in the labyrinth of minute chanvels into 
whick it is worn. ‘This wear appeared early in the gun, from the 
want of a wad at the base of the shot, to prevent the gases passing 
it on the ignition of the powder. Since the use of an oakum wad 
the progress of this “ guttering” has been reduced to a minimum, 
and there are no other marks appearing. Mr. Whitworth’s 
gun has been several times revented—that is, the screw 
which contains the platinum touch-hole has been taken out 
and replaced by a fresh one—an advantageous operation, 
which was easily and quickly done. ‘The crack in the metal, which 
early appeared near this vent, has extended in length, and slightly 
deepened. Beyond this the gun shows no signs of use. ‘Thus, 
then, all three pieces have marks of wear and tear—the two Arm- 
strongs giving tokens of the beginning of a gradual decay, which 
as, in the course of time, it slowly but surely progresses, must affect 
their accuracy; the Whitworth having a flaw the depth of which 
may be immaterial, or, on the other hand, if serious may at once 
affect the existence of the gun. 

The competition has now gained that stage that the shooting for 
range and accuracy is entirely over, aud only the extra and some- 
what fanciful experiments of turning into ditches, &c., remain to be 
gone through. Some important experiments are being, avd will 
continue to be, made, as to the destructive effects of shell, &c., to 
which, as they progress, we shall, in a few days, have to refer at 
length. When these tests are over, both Sir William and Mr. 
Whitworth will be permitted to show the value of their pieces in 
any special or extraordinary manner they may think proper, after 
which they will all be fired with gradually increasing charges, till 


teers will better understand, the area of its group, to a larger space 
than an inferior gun, the breech-loader. ‘lhe Whitworth has made 
beautiful practice with common shot, with which, as will be seen, it 
has made the smallest area of all ; but, on the other hand, its range 
with common shell has been monstrously wild, making a greater 
area with them (7,683 yards) than all the areas of the breech-luader 
put together. How the committee will determine what the figure of 
merit is it is impossible to say, but in fairness it ought to be by some 
method which will show the number of degrees by which Sir 
William has won fourteen times, Mr. Whitworth thirteen times, and 
the breech-loader seven times. Without some such guide the 
amount of difference between the performances of each piece would 
be inappreciable, and the real lesson to be derived trom these costly 
experiments rendered almost worthless, 


Monster Buast at ARDSHEAL GRANiTEe (JUARRY.—A monster blast 
of gunpowder at Ardsheal granite quarry, which was expected to 
be fired op the 8th inst., did not go olf then, owing to some flaw in 
the splicing of the fusee. The whole of the rubbish in the shaft had 
tu be removed with great toil and trouble, the men working night 
and day till the flaw was discovered, which turned out to be within 
25ft. from the powder, Three splices of a new fusee were directly 
attached and drawn up in the shaft, tied round two large timber 
trees, and stemmed anew. The charge consisted of two tous weight 
of powder, and was deposited in one chamber, ‘The shaft was 43ft. 
in depth, and the chamber in wh the powder was placed 
was about 25ft. long. The charge was ignited by Mrs, Sim, and 
lifted an immense mass of rock, bke a mountain of ice, computed 
to have been 30,000 tons aud upwards in weight. The flame 
belched out in a semicircle on the seaward side. Nota single irag- 
ment of rock was seen to rise in the air, nor to be sent across the 
main road; and no damage was done to the houses situated within 
a few yards of the explosion. ‘The explosion was seeu by a good 
number of boats filled with spectators trom Kentalin, Lochaber, and . 
Ballachulish, and all the surrounding hillocks and prominent points 
where a view could be obtained were crowded wih peuple. The 
report was not loud but deep and hoarse. At Duror, a distance of 
four miles, the ground was felt strongly agitated as if by an earth- 
quake. At the conclusion, the proprietor, Mr. Sim, cailed his 
workmen around him, and thanked them for the determined and 
energetic manner in which they had toiled to bring the monster 
charge to a successful issue, 
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Fxoatine docks constructed of iron have heretofore generally had 
the side walls and the base of the dock either continuous or com- 
plete as a structure, and so formed either from end to end of the 
dock, or in short lengths or sections, which are attached or com- 
bined together by means of bolts and nuts along the vertical joints 
in the side walls and the horizontal joints of the base portion. 

This invention, by Thomas Scott, of Nelson-square, Black- 
friars-road, has for its object, first, the means of giving 
access above the water line to the base or lower part 
or parts of the structure, for the purpose of disconnecting 
any portion of such base or lower part from the side walls of 
the structure, which are each continuous from end to end, and con- 
necting it or them again when required, and consists iu forming a 
space or chamber between the side walls or girders and the base or 
lower part or parts of the structure, of sufficient width and depth to 
admit of the operation of withdrawing bolts and nuts, or other 
means of fastening, from the plates by which the side walls are con- 
nected with the base or lower part or parts of the strusture, and of 
reinserting them when required, in order to restore such 
convection, This space also allows of access being had to the 
glands or stuffing boxes forming the pump connections Letween the 
upper portion, or side walls, and the base portion or portions of the 
dock, for the purpose of detaching and afterwards re-attaching 
the same. By this means, the base or lower part or parts of 
the structure being constructed in sections, one or more of such 
sections may be removed, for the purpose of repair or otherwise, 
and be replaced, as required, without interfering with the efficiency 
of the dock. 

Second, in constructing the side walls separate from the base 
portion or portions, as distinct structures, capable of being floated, 
towed, and manceuvred independently, and rigid and self-sustain- 
ing, and capable of imparting rigidity of structure and perfect 
combination when such side walls bave been brought over and been 
connected to the ends of the sectional portions of the dock repre- 
sented by the pontoons or base portions of the dock. 

The engines, pumps, and working apparatus generally are con- 
tained within the side walls, and placed by preference in a separate 
compartment situate in the centre of the length of each thereof. 
Each of the pump connections of the several sections of the base of 
the dock is separately connected to the corresponding pump connec- 
tions of each of the side walls of the structure. 

For the purpose of effecting these objects, each side wall is con- 
structed as a girder or self-sustaining structure, capable of being 
launched and floated off independently, and of combining together 
and supporting rigidly the several pontoons forming the base of the 
dock, and so, when thetwo side walls and the pontoons are brought 
together, completing it ready for receiving aship. 





Docks constructed according to this invention consist of two 


main portions, first the side walls, which are, in fact, girders | 
extending from end to end of the dock, each girder in one | 





iece from end to end, and of a depth proportioned to the | 


ength and the duty or duties it has to perform, and in width or 


thickness sufficient to admit of the requisite floatative as well as | 


structural stability being imparted to it, whether such side walls 
be box girders constructed of plate, angle, and T-irons, with some 
portions thereof made air and water tight to give the requisite float- 
ative power, and other portions open or having a fair way for the 
water to passin and out, or be constructed on the trellis or lattice, 
or other openwork arrangement or combination of angle, T, and 
other bar irons, iv which latter case suitable air-tight chambers or 
compartments are introduced between the angular or other divisions 
of the openwork longitudinal girders or side walls for giving the re- 
quisite buoyancy, and also for containing the machinery, pumps, and 
gearing ; and, second, the pontoons, of which there are several, con- 
stituting the length of the dock, each portion or section of the base 
beingacomplete vessel or structure, capable of being joined to another 
or others, andof being detached therefromand withdrawn, leaving the 
longitudinal walls to combine together the remaining pontoons, 
forming the base of the dock, or the surface upon which the ship or 
other vessel is hauled and supported, for the purpose of being exa- 
mined or repaired. 

Hitherto, sectional floating docks have been constructed 
with the base and side wails in sections, or both portions 
transversely divided, so that the side walls, as well as the 
base, of a floating dock, upon that construction, consists of a 
series of complete sections, which when bolted or joined together 
forms a dock of greater or lesser extent; and where the cngine or 
engines and pumps and apparatus for managing the docks were 
centrally placed within the side walls the junction pipes or means of 
pumping out each section by means of pumping main pipe necessi- 
tates a series of connectiors which have to be made between one 
portion or section of each side wall and the next adjoining, and a 


greatly increased quantity of pipes and number of joints is consequent | 


thereon. Now, by the present invention, instead of a series of por- 
tions of side walls and base or pontoon parts having to be combined 
together horizontally and vertically, and so being weak and liable 
to straining and derangement, the patentee, in constructing floating 
docks according to this invention, has but to assemble the requisite 


number of parts to compose the base of the dock, and then to bring | 


together the side walls, which, being floated into or brought upon 
the base portion, are attached thereto with facility, and by reason of 
the ready access given to the parts forming the junction places, as 
hereinbefore described. The continuity between theexternal plating, 
shell, or framework is maintained or effected by means of plates 


‘ 
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connecting the said walls at their external surface with the external 
vertical surfaces (or ends) of the sections of each base portion of 
the floating dock. 

Fig. 1 is a longitudinal sectional elevation of a floating dock con- 
structed according to the invention, the base portion thereof being 
formed or made up of ten pontoons, a vessel being shown in position, 
and resting upon the keel blocks fitted to the severa! pontoons form- 
ing the base of the dock; Fig. 2 isa general plan view of Fig. 1; 
Fig. 3 isa longitudinal elevation view of the dock. 

In Fig. 3 the arrangement of pipes, the pump connections between 
the pontoons forming the base of the dock and the side walls thereot, 
the engine and boiler, and the other internal apparatus or appliances 
in connection with the working of the dock are shown in dotted 
lines. 

Fig 4 is a transverse section taken through the centre of the dock 
shown at Figs. 1, 2, and 3; Fig 5 isa half end elevation of the dock, 
drawn to an enlarged scale; Fig. 6 is a correspouding half trans- 
verse sectional view thereof, showing the structural arrangement of 
the dock and the apparatus for openiug or closing the inlet and out- 
let valves; Fig. 7 is a plan view to same scale as Fig. 6, taken 
about the centre of the length of the dock, showing the top, a portion 
of one of the side walls, and the steps formed on the angular struts 
thereof, and the mouths of the air pipes communicating with the 
pontoons at the base of the dock, showa in full lines—the several 
pipes, connections, and working apparatus, as well as the relative 
positions of four of the pontoous at the base of the dock being shown 
in dotted lines. 

In the several Figures A, A, arethe separate pontoons making up 
or composing the base portion of a floating dock constructed in 
accordauce with this invention. (The dotted line A! in Fig. 7 
indicates the centre of the length of the dock.) B, B, are the side 
walls of tho structure; C is the space or chamber formed 
between the side walls or girders and the several pontoons 
forming the base of the dock; D, D, are the continuations 
of the plates of the side walls of the structure, and forming 
the connection between such side walls and the several pontoons 
forming the base portion of the dock; E, E, are the openings or 
uncovered portions left in the plates D, D, of the side walls; F, F, 
are additional plates serving as attachments between the upper and 
lower portions of the dock, the bolts and nuts, or rivets, or other 
fastenings securing the same, as well as the fastenings between the 
plates D, D, and the pontoons being readily detached when required, 
for the purpose of removing any one or more of the pontoous form~ 
ing the base of the dock (and also again re-attached when required) 
by means of the ready access to the connections afforded by the 
space or chamber C and the openings E, E, formed in the plates 
D, D. 
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TO CORRESPONDENTS. 


NoticeE.—A SPECIAL EDITION of THE ENGINEER is 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*." Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 

T. J.—No. The patent will not be affected. 

A. D. (Strand.)—Thompson's. Boat Building Machinery is worked at East 
Greenwich. 

R. S.— We fear there are no “ companies” whose assistance would be of value 
to inventors. 

A. R. (Scarboro.)—Your correspondent’s letter can only appear as an 
advertisement. 

W. S.— We cannot employ ourselves in working out calculations of the kind. 
Procure Molesworth's ** Pocket Book: at Spon’s. 

E. F. G.—7o your jirst question, Stourbridge. To your second, July 25th, 
1853 (now lapsed), and we believe a second patent of later date. 

J. B. (Barnsley.)—J/ you multiply the thickness of a cast iron pipe, in eighths 
of an inch, by 600, and divide by the internal diameter in inches, you will 
have the safe working pressure. 





WHITE WOOD. 
(To the Editor of The Engineer.) 

Sin,—There has been some hard white timber shown to me here, which 
goes by the name of “white wood,” in long lengths, and running 18in. 
to 24in. square, that I am told is very durable. It isan American wood, 
and is, 1 think, cypress. Can you, or any of your readers, give me any 
information as to its durability for bedding heavy machinery on ? 

Liverpool, June 10th, 1864. A ConsTANT READER. 

(Our own opinion is that white wood is not very durable.—Ed. B.) 





CLARK’S “STEAM JETS,” 
(To the Editor of The Engineer.) 


Sir,-I have only this moment seen Mr. D. K. Clark's letter in your im- 
pression of 3rd inst., and in reply I beg to state that he was introduced to 
me in September, 1857, by Mr. Armstrong, engineer, now residing at 70, 
Langbourn-buildings, who asked my permission for Clark to register or 
patent the smoke-consuming apparatus I had at work here ; and thinking I 
was somewhat serving Mr. Armstrong, I gave them (Clark and Armstrong) 

rmission to do as they liked with the plan, as I did not intend patenting 
t, but distinctly informed Armstrong that in the event of Clark’s doing so, 
I should reserve to myself the right of allowing any friend of my own to use 
it, which right I still claim. Mr. Clark asked my permission to alter the 
one jet, and to make three of it, which he did at his own expense, though of 
course it was very trifling. Any further particulars you msy require I shall 
be happy to afford you, but most decidedly Mr. Clark patented our plan 
with my permission given to Mr. Armstrong. W. E. SPENCER, 

Manager to Mr. Edward Gabey. 
221 and 222, High-street, Shoreditch, N.E., June 16th, 1864. 





Tus ENGINEER can be had, by order, from any newsagent wn town or country, 
and at the various railway stations: or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 118. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown ; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill. All 
single advertisements from the country must be accompanied by stamps in 


payment. 
Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
addressed to the Bditor of Tu® ENGiNgEgR, 163, 


and communications to 
Strand, London, W.C. 
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LARGE LOCOMOTIVE DRIVING WHEELS, 


Ever since the commencement of the modern railway 
system it has been an object to increase the size of the 
driving wheels of locomotive engines. Mr. T. E. Har- 
rison and the late Mr. Brunel had, as early as 1837, 
adopted a diameter of 10ft. in an engine, the Hurricane, 
made by Messrs. Hawthorn for the Great Western Rail- 
way. Another engine, the Thunderer, had 6ft. wheels 
driven by gearing from the driving axle in the ratio of 
3 to 1, equivalent, as was supposed, to a pair of 18-ft. 
driving wheels on the first motion. Neither of these en- 
gines fulfilled the expectations upon which they had been 
built, but 8ft., nevertheless. came to be the standard size 
of driving wheels for express engines on the broad gauge. 
It was not until, in 1847, the shallow pretensions of the 
broad gauge came to be vaunted with unusual indust 
that the narrow gauge engineers thought it worth their 
while to show what could be accomplished within a gauge 
of 4ft.83in. Among the earliest of the bold designers 
of large-wheeled narrow gauge engines was Mr. F. 
Trevithick (son of the famous Kichard Trevithick of Corn- 
wall), and whose engine, the Cornwall, designed in 
1847, was exhibited in Hyde Park in 1851. This 
engine had a pair of 8ft. 6in. wheels, with the boiler 
beneath the axle, and it had 173-in. cylinders and 24-in. 
stroke. It has since been fitted with a new boiler, over 
the axle, and it is now running on the London and North- 
Western Railway. Then came Mr. Crampton, following 
in the wake of the early American makers, and who placed 
his driving axle behind the boiler, as had been done in 
1833. The Crampton engine culminated in the “ Liver- 
pool,” weighing 35 tons, and having 18-in. cylinders, 
24-in. stroke, and a pair of 8-ft. driving wheels. Then 
came Mr. McConnell’s inside-cylinder monsters, with 
7ft. Gin. wheels ; and, perhaps a little earlier, Mr. Pearson, 
of the Bristol and Exeter line, had eight tank engines 
made at Bolton with a single pair of 9-ft. wheels, and a 
swivelling truck under each end. In the Paris Exposition 
of 1855 an engine, designed by MM. Blavier and Larpent, 
and made by Gouin, was exhibited, presenting the 
extraordinary spectacle of four coupled wheels, each 
9ft. din. in diameter. A large scale tracing of 
this engine, L’Aigle, which we have lately received from 
the makers (through La Société des Ingenieurs Civils) 
shows many striking, and, indeed, imposing features. There 
is a boiler below the driving axles, connected by legs to a 
large horizontal cylindrical steam drum above them. 
L’Aigle, nevertheless, although run upon the Western 
Railway of France, accomplished no important service. 
Perhaps no attempt has since been made on so large a scale, 
but the size of narrow gauge driving wheels has been 
gradually growing, until we have in some cases reached 
Sft. 2in. for ordinary traffic and coupled 6ft. wheels for 

s. 





There is no doubt that, had there been found convenient 
means of placing large wheels under narrow gauge engines, 
diameters of Sft. and upwards would by this time have 
become common. The disposal of large driving wheels has 
always been a difficulty. For our own part, we do not 
believe in large wheels, but we are certain that a numerous 
body of railway engineers will have them if possible. Now 
there are three or four, or perhaps more, modes of placing 
large wheels in locomotive engines. The first pro- 
ceeding, upon the old arrangement, would be to place 
the boiler over the axle. Now a large wheel is useless 
without a large boiler, and a large boiler, perched over 
the axle of a pair of 8-ft. driving wheels, is a top-heavy 
affair. Itis even higher than one likes in Messrs. Neilson’s 
engines, designed by Mr. Connor, for the Caledonian Rail- 
way. ‘Then again, the boiler may be placed beneath the 
axle. This has been often proposed, and it is the plan 
carried out by Mr. Trevithick in the Cornwall engine, 
already noticed. But here, unless the wheels are very 
high, the boiler must be awkwardly made, and the firing 
is inconvenient, to say nothing of getting the wheels clear 
of the engine when it is desired to repair it. The plan of 
placing the boiler beneath the axle of a pair of 8-ft. or 9-ft. 
wheels, has never come into favour, nor do we think that 
it is likely to. Then we have the Crampton plan, so- 
called, of placing the driving axle behind the firebox. 
The objections here are a long wheel base with too great 
weight on the extreme bearings, while, at the same time, 
the proportion of the whole weight carried on the driving 
axles is hardly sufficient for adhesion. 

There is another mode of placing the axle of a large- 
wheeled engine, so as to effect all the conditions which 
such engines are expected to fulfil, This arrangement 
was designed by Mr. Colburn some years ago, when the 
fever for large driving wheels was at its height. The 
original object had been less to accommodate a large wheel 
than to gain increased heating surface without enlarging 
the boiler to the dimensions which, however much they may 
be now hazarded by engineers, no doubt approach the 
limits of safety. 1t was, indeed, thought desirable to 
employ two separate boilers instead of one, merely leading 
the steam from one into the other. The two boilers were 
placed with their cylindrical parts one over the other, the 
firebox of the upper barrel being completely behind that of 
the lower barrel. ‘lhe driving axle was placed between 
the fireboxes of the two boilers, and it was close under the 
barrel of the upper boiler. Each firebox had an inclined 
grate, and by a simple arrangement of firebrick, and a dead 
plate, the coal for the front firebox (of the lower boiler) was 
fed over that on the grate of the firebox of the upper boiler. 
It is right, however, to say that this mode of firing was 
originally proposed for wood, the difficulties in respect of 
coal having been subsequently considered and overcome. 
By this plan two separate boilers (each, of course, having 
its own water level) were substituted in place of one, and 
the two boilers of 42in. in diameter were equal to one 
of about 5ft. in diameter. The safety of the generat- 
ing apparatus was increased, other things being equal, 
exactly as the diameter was reduced. At the same 
time, the driving axie was placed nearly under the greatest 
weight, and the centre of gravity of the engine was still 
kept well down towards the rails. There was no difficulty 
in removing the wheels for repairs, and the wheel base was 
sufficiently short to meet the requirements of almost any 
curves. ‘The original design was for 18in. outside hori- 
zontal cylinders, 30in. stroke and a single pair of 10-ft. 
driving wheels. The two boilers were each 42in. in 
diameter, and had fireboxes 42in. long inside and 36in. 
wide. The two boilers had each 135 tubes 13in. in diame- 
ter, those in the lower boiler being 7ft. and those in the 
upper boiler 10ft. 6in. long, the upper boiler having, more- 
over, a combustion chamber 2ft. long. ‘The smoke box was 
common to both boilers and was 7ft. Gin. deep, the blast 
pipe discharging upa series of “ petticoat pipes,” insuring 
an equable draught through all the tubes. 

Whatever is done in express engines it is certain, at 
present, that we are overworking our boilers. We hear 
much of the precautions taken to limit the maximum load 
on bridges to strains of 5 tons per square inch of the iron, 
although the ordinary and usual strain may not exceed 2 
tons or 3 tons per square inch, while locomotive boilers 
are now almost constantly worked up to 5 tons or 6 tons 
between the rivet holes; and the increasing requirements 
of railway traffic are bringing still heavier strains upon the 
iron. It is time to stop the constantly growing habit 
of overloading boilers; and the only way for increased 
steaming power is to duplicate or triplicate the boiler, keep- 
ing each copy within moderate dimensions. The plan of 
two boilers, side by side, was tested upwards of twenty 
years ago, and it is obvious that sufficient room could not 
thus be obtained upon the narrow gauge for the boilers of 





large engines. With the separate boilers, one over the 
other, the requirements of large and safe generating capa- 
city, and large driving wheels, are easily fulfilled. 


PERMANENT WAY.—ELASTICITY IN RAILS AND ROLLING | 
STOCK. 

To the philosophic mind pertains the perception that, 
throughout nature, motion is ever accompanied with that | 
amount of elastic resilience which prevents destruction, | 
unless when destruction is the object of the operation, as | 
in grinding down blocks of silica into sand. The grape 
vine is suspended from elastic spirals, which give and take | 
with the wind, and even the solid oak tree yields to the | 
blast, and recoils. So, throughout animal nature, whether | 
in the fish or in the beast, elastic gelatine governs the | 





motion of the joints, and prevents destructive wear by 
eluding the force of blows. 

Engineers, dealing with mechanical movement, generally | 
seem to deal with the question of elasticity as though they | 
ignored the philosophy of nature, assuming to supply its | 
place by accuracy of structure; accuracy not hitherto 
attained, and, apparently, not intended by nature; for no 
two things, whether the leaves, or crystals, or even a pair of | 
eyes or limbs, in the sane body, are exactly alike—nature | 
evidently preferring the doctrine of compensation, just as | 
commonplace legislators, dealing with public carriages, take | 
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an average width for passengers, leaving the small speci- 
mens of humanity to compensate for the large varieties in 
a squeezable material. 

An accomplished engineer must, of course, be a man of 
philosophic mind, or he cannot turn materials to their right 
uses. An engineer without philosophy must be only an 
empiric working without data, and if he hits on the right 
thing it is by accident. It would be a curious calculation to 
sum up the wrong things that have been done by railway 
engineers in faulty motion, by the tons of iron that have 
been ground to powder, at the cost of tons of fuel, and the 
evaporation of tons of water, and the retardation instead of 
traction of trains thereby. 

Time was that the duration of rails was assumed to be 
twenty years. On some lines the twenty years have been 
reduced to three. Now, the destruction of rails must arise 
from one of two causes, or of both combined—rubbing fric- 
tion or crushing blows, exaggerated by excessive weight. 
If there were no rubbing friction, according to the (falla- 
cious) theory of coned surfaces on the peripheries, there 
should be no rubbing wear, for mere rolling, without a 
crushing weight, does not abrade surfaces, and if there were 
no blows between tyre and rail, a very large portion of the 
destruction would at once cease. 

At one time Staffordshire iron was thought good enough 
for railway tyres, but as weights increased the tyres 
squeezed out of form, and split into fibres, and then York- 
shire iron was substituted. Weights still increased, and 
many attempts were made at improvements, till Krupp’s 
steel culminated. Meanwhile, another form of destruction 
was going on—the rails became bunches of fibres, like 
birch brooms, obvious to the eyes even of the uninitiated. 
Fresh experiments were tried, and hammered piles were 
substituted for rolled piles, at a considerable expense. 
Steel-topped rails were then tried, and finally the question 
settled down into steel rails—Bessemer’s system being 
adopted as the only available process for producing steel in 
sufficiently large masses, free from flaw, at a moderate 
price. 

The manufacture of iron rails consists .in piling together 
a mass of short thick bars, heating them in the furnace to 
a welding temperature, and pressing them between rolls to 
the rail form. But in the process of heating, atmospheric 
air gains access to the surfaces of the bars, and produces a 
scale or oxide on them, and this scale continues to spread 
through the whole length of the iron as it rolls into length 
like the grain of wood, and in which the cohesion is imper- 
fect, so that an ultimate crushing force produces separa- 
tion. Itis analagous to scrap iron, and until this iron can 
be puddled or changed from cast into wrought, in suffi- 
ciently large masses, this imperfection in iron rails must 
continue to exist, unless the bars can be so piled together 
in the furnace as to exclude the atmosphere perfectly from 
between the uniting surfaces, so as to leave it homoge- 
neous, the quality of homogeneity being in this case the 
most important distinction between steel and iron. 

How long the steel rails will be in producing a marked 
mischief on the trains is another question; and whether it 
will ultimately be needful to resort to steel tyres for car- 
riages and wagons, is also a moot point. But it is still 
more important to inquire whether, while improving our 
powers of resistance, we have diminished to the utmost 
extent the processes of destruction. Theory clearly demon- 
strates that we have not, and practice confirms the possi- 
bility of preventing the destruction both of iron rails and 
iron tyres by philosophical appliances. 

The process of applying wood between the wheel and 
tyre makes an undeniable difference in favour of greater 
durability. The process of applying an elastic hoop of 
steel between the wheel and tyre multiplies this difference 
enormously, by the rock of the tyre to fit the rails, and the 
power of sliding between wheel and tyre on the springs 
to compensate for different length of pathway on the two 
lines of rails on curves. The results of this latter system, 
as practised by Mr. W. Bridges Adams, is that Stafford- 
shire tyres, so treated, have run 65,000 miles against 
Krupp’s best steel, which only reached 41,000 before turn- 
ing up, the Staffordshire tyres being only 4ft. diameter, 
and Krupp’s steel 4ft. Gin. diameter, on similar engines, on 
the St. Helen’s line, of very sharp curves and gradients, 
making the durability of the Staffordshire tyres more than 
double that of Krupp’s steel, which has, under ordinary 
circumstances, twice the durability of Yorkshire iron. 

It is the elasticity of the tyre, and the facility for slipping 
round the wheel on curves to which this difference is owing, 
and there is no doubt that, taking the different diameters 
into the account, the distance run by the Staffordshire 
tyres was equivalent to 73,000 miles, and, therefore, 
Krupp's tyres, so applied, would have run 146,000 miles 
before turning up. 

Reasoning on these results, Mr. W. Bridges Adams pro- 
cured to be laid down, on the main line of the North 
London Railway, a sample of elastic permanent way. Over 
the ordinary cross sleepers, spaced three feet apart, were 
spiked down longitudinal timbers for each rail. The rails 
were then attached to the longitudinals by cast iron 
brackets, which suspended them about an inch above the 
timber. ‘The cross sleepers were firmly packed, but the 
longitudinals were left hollow below, and over their hollow 
spaces the suspending brackets were placed. Thus the 
whole length of the rails was equally and elastically sup- 
ported without a hard joint from end toend. The joints 
were fished as usual. ‘I'his was laid down in wet weather, 


| early in January, 1862, and the results are that, after a 


traffic of 120 trains per diem, during two years and a half, 
the rails are absolutely undamaged, save at the connecting 
ends, where they abut on rigid joints, in the ordinary mode 


| of fastening, and the substructure has never required 


renewal, while the sleepers show no sign of disturbing the 
ballast, and it is to be remembered that the duration of 
rails on the same line, laid in the ordinary mode, is only an 
average of three years. 

The reasons are obvious. No blow comes upon a rigid 
point, and while, in the ordinary mode, the weight of each 
wheel produces a blow on each sleeper in succession, in the 
elastic mode the weight of each wheel is distributed over 
two or more sleepers; and, therefore, the damaging effect is 
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diminished by one-half. In short, the strength of the 
way is doubled, and no blow ever takes place of sufficient 
intensity to disintegrate the fibres of the iron. In this 
mode of treatment, there is no doubt that the durability of 
iror. rails will prove greater than that of steel rails, justas has 
been proved in the case of wheel tyres, and if steel be used in 
this mode, the total weight per yard may be greatly 
reduced, while the durability may attain to the standard 
originally intended, viz., twenty years. 

So satisfactory has this sample proved, that a second 
sample has been laid down, in which the cross sleepers are 
spaced Gft. apart, and this appears to carry the traffic 
equally well. The sleepers made fast to the longitudinals 


The true forms of fishes to fulfil the required conditions 
are given below. The section shows the outer fish, the 
total depth of the rail at the joint, and tapered off at the 
ends. ‘The metal is thin and arched, and has two inner 
ribs pressing against the rail tables... The inner part is 
widened at the joint to the depth of the rail below, and 
tapered at the end, as seen in side view, the upper side 
being parallel to the rail, not to clear the wheel flanges, 
the side being arched. All the inner ribs in each fish 
press the rail in a fixed position, and do not, as ordinary 
tishes do, require to slide in to tighten up. The fishes 
tighten against the rail tables by the flattening of the 


| arched sides, under the pressure of the bolts elastically, 


do not rock or roll, but maintain a firm position, and by this | 
arrangement the drainage is very simple and easy between | 


the cross sleepers. 


and thus the nuts and fishes are both prevented from 
getting lower, and mischievous wear is prevented. At the 
approach of the wheel to the joint the fish end can slightly 




















Upon this elastic system the chief thing needed is to pro- 
vide a solid base for the sleepers, say 6ft. apart. If the 
base be solid, the area of a sleeper of timber 9ft. by 10in. is 
ample to carry the load, and herein comes the question of 
ballast. The object of ballast is to provide a porous surface 
to allow rain water to pass away, not taking into account 
that it also gives admission to rain water, and that a solid 
surface, excluding the rain altogether, like a paved road, 
would be still better. Supposing the sleepers to be firmly 
fixed—say in concrete—a stone block, or a plate of cast 
iron, would be better than a timber cross sleeper, and the 
ballast might be altogether dispensed with. ‘This would be 
permanent way. 

But it will be assumed that the cost will be in excess, on 
account of the double sleepers. Excess of what? Of the 
flat foot American rail, or cross sleeper, or of what is called 
“first-class” permanent way in England? We are not 
speaking of branch lines, but of main lines in full work ; 
nor are we speaking of new lines, in which first cost is the 
only consideration, without regard to maintenance. We are 
speaking of first-class lines, on which the maintenance 
amounts to some £400 per mile per annum. We have 
been at some pains to ascertain the amount of material in 
what is called a first-class line, and find it to be as 
follows :— 

Single mile. One line of rails. loads. tons. cwt, 
2,112 cross sleepers, spaced 2ft. Gin, apart ) 112 
ft. x Lim. X din... eee 5 





4,224 cast chains, 42 lb. each... em ine 79 4 
4,224 wood keys for do. am eae = 26it. 

504 pairs fishes, 221b. per pair... aes ? 0 
2.016 bolts for do., 1 Ib. each... i sae 18 
8,448 chair spikes, 1 Ib. each... eee 3. 1 

504 double head rails, 84 1b, per y 132 0 

22,032 parts per mile. Loads of timber 112 26ft. enema 
Tron in tons ove 220 17 


We will now take the equivalent in elastic way :— 
loads, tons, cwt. 
1,056 cross sleepers, spaced 5ft. apart, 9{t.X U =. 
oH 506 
lin, X Sin. tos eee eee a 
3,520 yards of longitudinal timbers, 10in. ) 74 
x din. ; 


2,112 oak trenails, I4in. X Lin. ... ae 19ft cube. 
2,112 pairssandwich blocks, 2ft.x5in. X4in, 29 
2,112 bolts for do., 1 lb. each, say oe 1 0 
4,224 spikes ” ” iid one l 18 
O04 pairs of deep elastic fishes, tapered, } 5 0 
22 tb. per pair... one eee : 
2,016 bolts for do,, 1 Ib. each oan ae 18 
504 double head rails, 651b. per yard... 102 3 
1,5144 parts per mile. Loads of timber, 151. —_—_—_——_— 
lron ip tons ‘ais one ow 380 


‘Thus it appears that in the rigid first-class way there are 
112 loads of timber and 221 tons of iron ; and in the elastic 
way—tfar better entitled to be called first-class—there are 
131 loads of timber and 111 tons of iron. Assuming the 
timber to be £4 10s. per load, and the wrought iron £8 
per ton, the comparison would stand thus :— 

Rigid first-class way—timber, £504; wrought iron, v 

£1,136; cast ditto, £316 ; total, £1,956 per single £1,956 


' 
mnhe 


lastic way—timber, 4619; wrought iron, £88852 4 597 
lll See ak Sa niki 


There appears to be an ample margin here approaching 
the difference of laying the elastic way with steel rails in- 
stead of iron, nearly one-third less joints per rile, and only 
half the ballast required. 

‘There is another point to which we must draw our 
readers’ attention—the question of “ fishing ” the rail joints, 
The object of the fishes is to continue the same strength at 
the joints as at the solid portions of the rail. No one con- 
versant with the matter will doubt that fishes, as commonly 
made, do not fulfil this condition. ‘They do not represent 
above one-third the strength of the solid rail, notwithstanding 
the near approach of the sleepers to support them. Any one 
watching a train will observe the yield of the joint under the 
wheels the looseness of the bolts, and the sinking of the fishes. 
Examining them when removed, it will be found that the 
ends of the fishes press into the rails, and the ends of the 
rails press into the fishes, making dents and jiggles. The 
depth of the rails is 4din., the depth of the fish is din. It is 
obvious that this is not sufficient, and so the practice has 
obtuined of making the fishes as thick as possible. This 
section of bar renders it impossible to punch them with 
holes either hot or cold, without distortion, and swelling at 
the holes which presents a joint. And even if drilled to 
avoid this the quantity of metal removed so weakens the 
bar that it works and breaks at the holes. It is a marvel 
that this detective structure should have been so long perse- 
vered in, the more so as the bolts incessantly work loose 
from the absence of an elastic joint. 





compress instead of producing a species of blow, as with 
the ordinary fish, while the joint, from the greater depth, 
remains unyielding. 

We give above a side view of the elastic rail arrange- 
ment, with the longitudinals trenailed down on the cross 
sleepers at 5ft. spaces, and the rails laid in sandwich block- 
ings elastically. 





We commend this enunciation of principles to the ear- 
nest attention of all those who consider the costly mainten- 
ance of permanent way a permanent disadvantage, which 
has arisen solely from the neglect of these principles, being 
ourselves satisfied that the duration of rails and tyres may 
be multiplied manifold when they shall be constructed 
according to, and not in contradiction to, sound mechanical 


principles. We shall shortly enter upon the question of 
engines and trains. 


LAW INTELLIGENCE, 


COURT OF EXCHEQUER, June 11, 
(Sittings in Banco, at Westminster, before the Loxv Cuter Baroy, Mr, 
Baron Mantis, Mr. Baron Bramwewn, and Mr. Baron CHAnn LL.) 





STOCKPORT WATERWORKS VY. POTTER. 





is case was argued some time ago, and this morning the Court 
delivered judgment. The facts of the case were very complicated, 
and the arguments of a purely legal and technical character. 

The plaintiffs brought the action against the defendant, a manu- 
facturer, for fouling the water of the river Mersey. ‘Lhe plaintiffs 
had been in the habit of taking water by means of conduits, &c, 
from the river Mersey at a point called the Nab Pool Weir ever since 
the year 1853. ‘The owners of an estate, including the spot where 
the Nab Pool Weir is erected, and through which estate the conduits, 
tunnels, &c., by which the plaintiffs draw the water pass, have also 
been used to draw the water at the same place for some years before 
the year 1853, so that water has been drawn at this spot for more 
than twenty years, and not again returned to the river. The water 
so drawn had been used to supply the town of Stockport for house- 
hold purposes. In 1853 the owner of the estate ceded by deed to 
the plaintiffs the several conduits and tunnels through which the 
water at Neb Pool for the period mentioned had been drawn. The 
refuse from the defendant's works polluted the stream, and although 
in the year 1853 the river bad become foul, still that foulness was 
sensibly increased by the refuse from the defendant’s works. It was 
said during the argument that if the plaintiffs had the rights they 
claimed in reference to the stream as to be entitled to insist on its 
purity for practical purposes, the act of the defendant constituted a 
cause of action; but the defendants said that, whateverrights others 
might have in this respect, no such right appertained to the 
plaintiffs. 

The Lord Chief Baron and Mr, Baron Channell were of opinion 
that the defendant was entitled to judgment, and 

Mr. Baron Bramwell delivered judgment, saying that the plaintiffs 
relied on their possession and enjoyment as of right, and charged 
the defendant as a wrong-doer, not the less because he was a riparian 
owner. In his opinion, the plaintiffs were entitled to judgment. 

The majority of their Lordships having decided in favour of the 
defendant, judgment will be entered for him accordingly. 

COURT OF QUEEN’S BENCH, Westminster, June 9. 
(Sittings in Banco, bejore the Lorp Cuier Justice, Mr. Justice MELtor, 
and Mr, Justice Snee.) 

THE QUEEN Y. BULLOCK. 

This case raised a question under a Local improvement Act (the 
Malvern Improvement Act) coupled with the ‘Towns Improvement 
Act with relation to the construction of new sewers, By the Local 
Act of 1858 powers were given to the commissioners to extend the 
sewers, and to cause the sewage and refuse from the drains and 
sewers to be converted into manure; and, for that purpose, to pro- 
vide such works as they might think fit, provided, however, that 
these powers should not exempt them trom liability for any 
nuisance. In 1852, 1853, 1854, the commissioners constructed 
certain sewers under the powers of this Act, the general 
result of which was to convey the sewage water and refuse 
into one main channel or principal sewer, the outlet of which 
is at a point in a stream called Pool Brook, about a quarter 
of a mile above Barnard’s Green Mill, belonging to the 
prosecutor. ‘The commissioners, under an arrangement with a 
farmer in the neighbourhood, under whose farm the principal sewer 
ran, collected and dispersed the sewage as manure over his farm ; 
aud for this purpose a bolt was placed across the sewer, by means 
of which the sewage water and refuse were diverted into a side 
drain, by which it was conducted to the surface of the land, and 
distributed and dispersed thereon, the liquid part of the sewage 
escaping by means of drains into a small stream which runs into 
Pool Brook, a quarter of a mile above the mill. At ordinary times 
of the year (it was stated) the whole, or nearly all, of the liquid 
contents of the principal sewer was thus disposed of, but 
after heavy rains it sometimes happened that the water in 
the sewer rose above the bolt (which was only lft, 6in. high 





—the sewer being 2/t. in diameter), and was not carried off by 
the drain, and would flow over the bolt down the principal 
sewer into the Pool Brook. The commissioners had also, under the 
powers of this Act, established waterworks and obtained water 
from the valleys round the town by driving adits underground 
down to the rock of the Malvern-hills, and thereby tapping the 
concealed springs in the fissures of the rock. The water thus 
obtained was carried into the waterworks, and thence distributed 
through the houses of Malvern, and, as was contended, ultimately 
found its way in the form of liquid sewage, into the principal 
sewer, and thence into Pool Brook. This brook is a natural water- 
course, supplied with water by one of the valley streams, and by 
other streams flowing down Malvern-common in defined natural 
channels, which, it was said, have not been diverted or interfered 
with by the commissioners, and it was also supplied by surface drain- 
age from the sloping ground of the Malvern-hilis and the valleys of 
those hills which lie above it, and by water percolating and oozing 
through the soil from those valleys; and also from an area of 
wet swampy ground through which it flows, including the sewage 
manure farm before referred to. Mr. Bullock, the claimant, is 
owner of this mill (which was let to a tenant), and in November, 
1863, he served a notice of claim for compensation on the ground 
that the mill was “ injuriously affected” by the works of the com- 
missioners, both by reason of pollution and diversion of the streams 
which fed the pool. Evidence was given on the trial of the inqui- 
sition to assess damages to show that before the works the pool was 
purer than it afterwards was, and that trout and other fish, which 
formerly were abundant in it, had disappeared, and further that the 
supply of water to the pool was less, and its working power dimin- 
ished, and that in consequence the rent of the mill was lowered, and 
its profits reduced. Evidence was given on the part of the com- 
missioners to negative this case, and to show that the great source 
of supply was underground springs percolating through the soil, as 
to which it was contended, according to a recent decision of the 
House of Lords (ina case of ‘‘Chasemore v. Richards”), the claim- 
ant was not entitled to recover compensation; aud further it was con- 
tended on their behalf that the pollution of the stream was lawful, as 
the commissioners were authorised to carry the sewage into it. The 
Under-Sheriff left the case to the jury, with a direction, which it was 
contended by the commissioners, did vot adequately distinguish be- 
tween these different causes of injury, and they gave a general verdict 
of £320. Acertiorari had been obtained to bring up and quash the 
inquisition, on the grounds that the jury had given damages in fact 
for a diversion of mere percolating streams, and that as to the pollu- 
tion, it was a subject of action, and not of statutable procedure for 
compensation. 

Mr. Bovill, Q.C., and Mr. Holl argued for the claimant, in support 
of the inquisition. 

Mr. Mellish, Q.C., and Mr. Henry Mathews argued against it. 

The argument lasted a considerable time on the last occasion, and 
was now continued for some time, and the facts and law were 
equally in dispute. In the result, 

Ihe Court strongly urged upon the learned counsel the propriety 
of some compromise, in order to avoid the protracted litigation 
which might otherwise ensue. 

The counsel thereupon conferred, and ultimately it was arranged 
that the verdict should stand for £220, and that no action should be 
brought ; and so the case was disposed cf, 









Tne Mersey Raws.—A supplementary estimate has been laid 
before Parliament of the sums required for the purchase and com- 
pletion, by contract, in accordance with the original agreement, of 
the El Toussin and El Monassir iron-clad ships. he sum is 
£220,000. 

Tue “ Messacertes Iupertaues.”—(From our Correspondent.)—It 
appears that the total distance traversed last year by the steamers of 
the French company knownas the Messageries Impériales amounted 
to 368,089 marine leagues, as compared with 348,070 marine leagues 
in 1862. The steamers engaged in the Indo-China line also ran 
70,370 marine leagues last year. The company had 55 steamers at 
work last year, against 49 in 1862. 

EnGusn Prats or Betts.—We have now in London and different 
parts of the United Kingdom about 14 peals of twelve bells; 50 
peals of ten bells ; 600 peals of eight bells; 700 peals of six bells; 
and about 400 peals of five bells; and a great number from one bell 
to a chime of four bells; and all these peals of five to peals of 
twelve bells cost each from £300 to upwards of £2,500. So you see 
whata merry ringing island Exgland is ; and a melodious peal of bells 
is perhaps not less captivating than the finest toned instrumentever 
yet invented.—Correspondent of the Builder. 

MALTA AND ALEXANDRIA TELEGRAPH.—We are enabled to estimate 
the value of the Malta and Alexandria telegraph by a small paper 
just issued on the motion of Mr. Crawford, the City member. 
s. Glass, Elliott, aud Co., the celebrated electric telegraph con- 
tractors, entered upon their lease of the line in November, 1861, and 
up to the end of that year they sent twenty-seven Government mes- 
sages, and various other local and through messages, to the total 
number of 1,615—producing a revenue of £3,142 15s. In 1862 
business went on at a thriving pace. Government sent 306 official 
telegrams, and the public upwards of 19,000, The income was thus 
raised to £38,380 7s. The year 1863 brought a total of 28,067 mes- 
sages, and an income of £52,142. 

Cotzurn’s Steam Puwr.—A steam pump of a very novel con- 
struction, and inteuded for feeding boilers, is now at work at 
Messrs. Kittoe and Jackson’s, Compton-street, Clerkenwell. This 
pump has neither fly wheel, crank shaft, nor connecting rod. It is 
very unlike anything else of the kind in existence, is extremely 
simple, and will run at any speed up to 200 strokes or more per 
minute with ease and certainty. This pump, from its extremely 
small size for a given power, and its great simplicity, seems 
admirably adapted for feeding every description of steam boiler 
without exception. It may be said to take an intermediate place 
between the ordinary teed pump and the injector, possessing many 
advantages common to both.—J/cchanics’ .Wagazine. 











Great Western Cuances.—Mr. Joseph Armstrong, of Wolver- 
hampton, superintendent of the Shrewsbury section of the Great 
Western System, has been elected to the combined rolling stock 
appointments hitherto filled, on the Great Western line, by Mr. 
Gooch, Mr. E. Wilson, and Mr. Gibson, all of whom have resigned; 
but Mr. Wilson will still retain an important appointment in the 
engineering department of the Great Western System in the West 
Midland district. Mr. Armstrong is now, therefore, the chief super- 
intendeut of the locomotive, the carriage, and the wagon depart- 
ments of the whole of the Great Western line—an appointment, the 
magnitude of which is without precedent in the history of railway 
management. The directors themselves called out Mr. Armstrong 
to undertake these duties ; and they did so after inspecting his loco- 
motive works in Wolverhampton, the very successful management 
of which we hope to describe in an early number of Tue ENGixeen, 
after we have paid them a visit of inspection. 

Exrostox or Gun Corron.—Dr. Phipson has addressed the fol- 
lowirg note to the Mining Journal :—* | see in the newspapers that 
a terrible explosion of gun cotton, accompanied by Joss of life, has 
lately occurred in the works of Messrs. Prentice and Co. It is 
supposed to have been caused by a spark from some steel machinery. 
Photographers will remember that, a year or so ago, the photo- 
eraphic chemist Dornbach Tost his life by an explosion of gun 
cotton, While packing this substance into a cask by means of @ 
wooden pole. Since this sad occurrence I have already twice 
stated that the explosion which killed M. Léon Dornbach was evi- 
dently caused by an electric spark. Persons who handle gun cotton 
are apt to forget (or, perhaps, are not always aware) that it is one of 
the most electrical substances known, and that friction, far too 
slight to develope heat enough to inflame it, will develope in gun 
cotton so considerable an electric tension that electric sparks may be 
obtained from it.” 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 


299. Jamrs Youne, Bucklersbury, London, “‘ Improvements in the preserva- 
tion of vegetable and animal matters.”— Petition recorded 4th February, 
1864. 

785. SANDERS TROTMAN, Albert-street, Camden Town, Middlesex, ‘‘ Improve- 
ments in self-extinguishing candle lamps.”—Petition recorded 29th March, 
1864. 

865. Joserm Fox Suarr, Kingston-upon-Hull, “An improved trap for 
gullies, sinks, and drains generally.” — Petition recorded 7th April, 1864. 
968. ARTHUR WILLIAM SMITH, Bermondsey, Surrey, “ Improved machinery 
for making pegs and rivets, and pegging and rivetting boots, shoes, aud 
similar coverings for the feet.” Petition recorded 16th April, 1864. 

1038. Joun FrReEpericK Brinves, Fieldyate-street, Whitec el, Lond 
“*Tmproveme apparatus for the reburning of anit charcoal 
Petition recorded 23rd Ap: il, 1864. 

1179. ALFRED S steK, New Dorset-place, Clapham-road, S 
improved apparatus for obtaining certain theatrical effects. 

recorded 10th May, 1864. 

1215. RicuarD ARCHIBALD BROOMAN, Fleet-street, London, “ An improved 

screw 2 opel og "—A communication from Jean Baptiste Guignes and 

An hu lles, France.—Petition recorded 13th May, 1864. 

. Hatton-garden, London, ** Improvements in 

ymmuan notion to shafts and axles.” 

1267. Witt HarkIs, Manchester, “ Improvements in carding 
engincs, part of which improvements is also applicable to other pur- 





























1269, Joun Frazier, Birr ovements in breech-loading fire- 
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terloo Lronwe 
ombined ashing m 
) NewTon, Chancery-lane, London, “ Improvements in 
uses for projectiles.”"—A communication from Arthur 
St. Sébastien, Paris. 
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*EORGE VALENTINE, 
ry for measurmg 
18,"—Petitions recorded 2th May, 





road, London, aan nts in appa- 
aring birds artif nd 
Yorkshire, “ 1 
1 May, 1864. 

His K8 and Joun LINKS, agent pac ory attaching 
er articles a to lock and latch 
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> suriaces of 
pindles, part ot which improvemeh 

finger plates to doors.” 

128. W ILLIAM How ett, Cottage-grove, Mile-end-road, London, “ Improve- 
ments in printing tloor cloths, carpets, and other similar goods, and in 
the machinery or apparatus employed therein.”—Petitions recorded 231d 

Mau, 1864. 

120!. Matruzw Prers Warr Bovuron, Tew Park, Oxfordshire, ‘* Improve- 
ments In e: 1es worked by means of heated air or gases and steam, part 
of which mvention is also applicable to compressing air and aeriform 
flnids.” 

1292. Jou Wi SUEY Got , Old Shildon, near Darlington, Durham, 

gans, and other wind musical instruments which 

keys.” 

treet, Great Windmiil-street, London, *‘ Im- 

paratus for drawing off and regulating the 
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flow of fluids, 
1294. WILLIAM (LARK, Cl 
for the manufacture of 
tion from Henri Fr 
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sery-lane, London, ‘‘ Improvements in apparatus 
stooned edging or trimming.”—A communica- 
fimothée Mégraud, Boulevart St. Martin, 
Ath May, 1864. 

2k Ross, Sheftie An improved handle or stock for tools and 
other articles to which handles or stocks are applied, together with an 
improvement in the shanks of the tools or other articles used there- 
with.” 
296. Ben 
mode or 
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jAMIN JON Warrington, Lancashire, “ Improvements in the 

method of obtaining - “ulphar from alkali or blue waste.’ 

Mouton, Manchester, “Improvements in turntables 
applicable to over-head railways.” 

1299. WILLIAM Law, Birmingham ‘*A new or improved dress fastening, 
which suid f ning is a Iso applicable to the fastening of belts and bands 
and to other like purposes 

1310 Groree Suaw, Birming ‘ham, ** Improvements in apparatus for heating 
the steam : cilers of stationary, locomotive, and marine engines, and for 
heating purposes senerally.”—A communication from August Conrad 
Dewies, re, Belgium. 

1302. James EpwakD WuittnG, Dundalk, Louth, “ Improvements in girders 

sand other structures.” 

13 iEORGE Scuaus, New Hanley-road-West, Upper Holloway, Middlesex, 
** An improved mode of transmitting currents of electricity for telegraphic 
purposes ” 

1304. Henry Wimsuvrst, Cambridge-lodge-villas, Hackney, Middlesex, 
“Improvements in filling screw and similar propellers for propeliing 
ships and vess ”— Petitions recorded 25th May, 1864 

1305. Ricuakrp Houtpay, North London Railway Works, Bow, “ Certain 
improvements in raiiway chairs, in chairs for points, and in levers for 
points.” 

1207. HENRY REDrERN, Nottingham, “ improvements in the manufacture 
of high pressure cocks, taps, or valves.’ 

1809. LAURENTINUS ANDREAS WALDEMAR LuwND, Clerkenwell, London, 

Improvements in the manufacture of studs, buttons, sleeve-links, 
brooches, bracelets, ear-: ings, and other such like articles or fastenings,” 
—Petitions recorded 26th May, 1864. 

13 Henry MILLINGTON Hakwoop, Birmingham, and GrorGe Wuitrorp, 
St John’s-wood, Middlesex, “ Improvements in bottle holders,” 

1315, JAMes Eastwoop, Litciurch, near Derby, “ Improvements in ma- 
chinery for puddling tron and steel iron.” 

1817. GusTaAV ALBKECHT CARL BxemMr, Unna, Westphalia, Prussia, ‘‘ Im- 
provements in, and apparatus for, the puddling of iron and steel.” 

1319. ARTHUR WALL, Clapton, Middlesex, ** Improvements in purifying oils, 
in converting fatty, vegetable, mineral, or fishy substances into oils, and 
in the machinery or apparatus used therein.” 

1321. WiLuiAM Hart, Dover, Kent, ‘‘ Improved treddle motion arrange- 
ments, mure especially applicable to the operations of bottle washing and 
of twisting the wire for wiring the corks of bottles.” 

1823. JIM BiILLINGs FuLLER, Claremont, New Hampshire, U.S., “ Improve- 
ments in means for separating and cleaning vegetable fibres such as flax 
and hemp.”’— Petitions recorded 27th May, 1864 

1325. Joun WILLIAM LeExrs, Waterhead Miil, near Oldham, Lancashire, 
** Certain improvements in the method of cleaning and preventing the 
formation of deposits upon the heating apparatus employed in boilers for 

enerating steam.’ 

7. Joun THomas, Battersea, Surrey, “ An improved paint.”—Petitions 
recorded 28th May, 1864. 

1329. MaTtuEw Curtis, Manchester, ** Certain improve 
for opening cotton and other fibrous substances 
from William Joseph Johnson, St. Petersburg, Russ 
CHAKLES GREENWAY, Albert-place, Cheltenham, Gloucestershire, 

Improvements in rajlway turntables.” 

VILLIAM HALSE, Tottenham-court-road, London, “ Improvements in 
les 
Joun Hvuecrrt, Eastbourne, Sussex, ‘‘Improvements in steam 
ines, applicable also to pumps and gas exhausters,” 

ORGE HERBERT, Summerhill, near Dartford, Kent, and Ropert 
STAINBANK, Verulam-buildings, Gray’s-inn, London, ‘* Improvements in 
apparatus for sounding « bell applied to a buoy or other floating body.”— 
Petitions recorded 30th May, 186€4. 

1345. PETER Deruky, Birmingham, “A new or improved machine for testing 
the strength of wire.” 

1347. RicuARkD ARCHIBALD Brooman, Fleet-street, London, *‘ A new method 
of, and apparatus for, reducing the circumference of metal hoops, rings, 
and tyres..— A communication from Jean Lamur, Chalons-sur-Sa6ne, 
France. 

1349. JAMES YOuN¢ 
ment or distillation of bituminous substances, 

1351. Joun Fow.er, Leeds, Yorkshire, and TuoMss Were, Smallwood 
Manor, Uttoxeter, Staffordshire, ** Improvements iu steam carriages to 
travel on common roads, and aiso in portable steam engines.” 

1353. Joun PL#rr and EpmMunp Hart ty, UOldbam, Lancashire, ‘‘ Improve- 
ments in looms for weaving.”—Petitions recorded 31st May, 1864, 

‘ tICHARD Epwarp Donovan, Court Duffe, Castlenock, and RopeRrt 
Bow es, Blackhall-place, Dubl in, ‘‘ Improvements in the means for the 
prevention of fraud, by altering cheques, drafts, bills, I O U’s, and 
d cuments of any des cription relating to the payments and receipt of 
money. 

9, ALFRED Lone, Aylesbury-terrace, Walworth, Surrey, ‘‘ Means or 

apparatus to facilitate the acquis:uon of languages, appiicable also in 
producing various changes in musical combinations.” 

1263. Lcke Kinnxtxes, GeorcGk Gines, and WitiaM THOMAS EDWARDS, 
Birmingham), ‘* Certain improvements in crinoline fasteners.” 

1365. ALFRED ViNcent Newton, Chancery-lane, London, ‘‘ Improved appa- 
ratus to be applied to clavicord instruments.”—A communication from 
John Winter Jones, New York, U.S.—Petitions recorded let June, 1864. 





































































ments in machinery 
—A communication 





























+, Bucklersbury, London, ** Improvements in the treat- 



























Inventiors Protected for Six Months by the D Deposit of 
Complete Specifications. 

1403. Witt1amM Epwakp Gerper, Wellington-street, Strand, London, 
“Improved typograp *hical compositing machinery or apparatus.” — A 
communication from Pierre Fiamim, Passage des Petites Ecuries, Paris.— 
Deposited and recorded 6th June, 1864. 





Patents on which the Stamp Duty of £50 has been Paid. 


1441. Joun Vavenan, 
June, 1861. 

1452. CHARLES WILLIAM LANCASTER, 
June, 1801. 

1458. Joun Mayo WorRALL and Tuomas Lawrence, Ordsall, Lancashire.— 
Dated sth June, 1861. 

1473. ANDREW Brown, Waterloo-road, Liverpool.—Dated 10th June, 1861. 

1452. MicuakL Hawpon, Blaydon, Durham.—Dated 10th June, 1861. 

1486. Micuax. Henry, Fleet-street, London.—A communication.—Dated 
10th June, 1861. 

1487. Francois EUGENE ScuNeiper, Rue G 
Isél. 

1548. Tuomas Rovutieper, Eynsham Mill, near Oxford.—Dated 17th June, 
1861. 


Middlesborough-on-Tees, Yorkshire.—Dated 7th 


New Bond-street, London.—Dated 7th 


Gallion, Paris.—Dated 11th June, 


Samcurn Berry Sixcer, Southsea, Southampton.—Dated 11th June, 





Joun Wart, Westmoreland-place, Camberwell, 

June, 1861, 

Lruonsk Rene Le Mire pr Normanpy, Odin Lodge, Ki 
m Park, Surrey.—Dated 18th June, 1861. 

1UMAS TAYLORSON JOPLING, Sunderland.—Dated 18th June, 1861. 

1499, WILLIAM HamMMonD WaLk&ER, Liverpool.— Dated 12th June, 1861, 

1524. Bewicke Buacksurn, York-buildings, Adelphi, London,—Dated 13th 
June, Sul. 

559. JAMES MiLLER, Greenwich, and Henry Epwarp Skinner, Wapping- 
wall, Shads.ell, Middl sex.— Dated 18th June, 1s6l. 

1682, Joun CULLEN, North London Railway, Bow, Middlesex.—Dated 19th 
June, 1861, 


Surrey.—Dated 12th 





*s-road, 

















Patents cn which the 
1605, WILLIAM Wrient, 
June, 1857 
339. JAMES ROBERTSON, 


Stamp Duty of £100 has been Paid 


Forth-street, Newcastle-on-Tyne. — Dated 9th 


Glasgow, Lanarkshire, N.B.—Dated 11th June, 





SUGENE BakSANtTI and Fenix Marrevcci, Florence, Grand Duchy of 
iscany d 12th June, 1857 











Ti 
1641. Josian L ATIMER Chak, Adela 
Dated Lith June, isi 
1682. Joun Fow er, jun., ornhill, London, and WittiAM Worny, Ipswich, 
Suffolk. Dated 16th — 
1684. JOUN FOWLER, jun., ¢ 





le-road, Haverstock-hill, London.— 








srnbill, London, Rosert Burton, Maberly- 
CLARKE, St. 
vad, Middlesex.—Dated 16th June, 1857, 

“1 WhitwortH, Manchester.—Dated 12th June, 1857. 

1, Epwarb Brasigr, Stepney, Middlesex.—Dated 12ta ‘Inne, 1857. 


terrace, Bali's-pond road, and Thomas 
liac 
1 


James'-place, 








Notices to Proceed. 

280. Jonmn TIAWKINS, Walsall, Staffordshire, and Cuartrs HAwkrns, Selly 
Oak, » orcester, * Improvements in the manufacture of gas for iliumins t- 
tion and other purposes, and in apparatus connected with the same 

2. AUGUSTUS BRYANT CuiLps, Oxford-street, London, “‘ Improveme 

hiting jacks.”—A communication from Lemuel Dow Owen, Chi 
Illinois, U 8.— Petitions recordet 2nd February, 1864. 

297. THOMAS Newton, Manchester, “ Improvements in breech-loadiag fire- 
arms.” 

299. James YounG, Bucklersbury, London, “ Improvements in the preser- 
vation of v: getable and animal matters.”—/Petitions recorded 4th February, 
1864. 

301. Evern Lucivs, Chatham-place, Blackfriars, London, “ Improvements 
in the separation and purification of colours,” 

302. Marc ANTOINE FRANCOIS MENNONS, Abingdon-chambers, Westminster, 
** Improvements in the construction of sew ing machines.’ ae ce pane 

pation from Joseph Weatherby Bartlett, Broad w: ay, New York, U. 

3. JOUN CHARLES Dickinson, Blackburn, Lancashire, ‘* imprvvements in 
the drying cylincers of machinery or apparatus employed for sizing and 
drying yarn.” 

505. Josep Lee and JAMES THOMSON, Liverpool, “Improvements in 
mounting photographic and other pictures.”—A communication from 
Malcolm Mouat, Niagara Falls, New York, U.S. 

806. James LEK, L ightchffe, near Halifax, Yorkshire, “ Improvements in 
mill-straps or driving belts, and in the means or apparatus employed in 
the manufacture the: eof.” 

307. Ronert OwEN, Manchester, ‘‘ Improvements in apparatus for filtering 
water and other liquids,” 

308. RicHARD AKCHIBALD BROOMAN, Fleet-street, London, ‘‘ Improvements 
in breaks for railway and other wheels.”—A communication from Alfred 
Charles Fleury, Paris. 

809. RicHARD AKCHIBALD BROOMAN, Fleet-stree 
in the mavufacture of bonnets, caps, and hat 
Jean Gaspard Placide Meyer, Paris. 

310, Joun ScotT Litiik, Pall-mal!, London, ‘ Improvements in apparatus 
for propulsion by atmospheric pressure.” —Petitions recorded 5th February, 
1864. 

DANIEL PinGkoN and WILLIAM MANWARING, Britannia Works, Banbury, 

“ Tmprovements in reaping and mowing mac hines, = 

323. James Easton, jun, The Grove, Southwark, and Tomas Lrien, 
Cheshunt, Hertford, sis Improved machinery tor manufacturing paper."’— 
Petitions recorded 8th February, 1864. 

837. Ricuarp Joun Cunnack, Helston, Cornwall, ‘*‘ Improvements in the 
manufacture of cartridges tor blasting and projectile purposes.” 

340. WILLIAM CLARK, Chancery-lane, London, “ improvements in apparatus 
for inhaling air when charged with vapours."—A communication from 
Charles Pierre Bailemont, Boulevart St. Martin, Paris. 

341. BRERETON Topp, Stratton-villa, Falmouth, Cornwall, “ Improvements 
in compositions to be used to prevent the oxidation of iron, the fouling 
of ships’ bottoms, and other submerged things, and also preserving wood 
from decay and worms,” 

342. ANGIER MARCH PERKINS, Francis-street, Regents’-:quare, 
**Improvements in warming rooms and buildings.” 

344. Tuomas Stokes Cressry, Burton-on-Trent, “* Improvements in appa- 
ratus for screening barley and other grain.” 

346. PETER Spence, Newton Heath, Lancashire, *‘ Improvements in the 
manvfacture of sulpho-cy anide of ammonium and other sulpLo-cyanides,” 
— Petitions recorded 9th February, 1864. 

359. Joun Henry Jounson, Lincoin’s-inn-fields, London, ‘* Improvements 
in apparatus for measuring, raismg, and forcing liquids.” A commuui- 
cation from Wilheim Heinrich, Christian Voss, Berlin, Prussia, 

301 ABRAHAM DENNY and EDWARD MayNnakD Denny, Waterford, Ireland, 

*Tmprovements in the manufacture of bacon, and in apparatus con- 
necte | therewith.”—/etitions recorded lith February, 1364. 

379. Jostru KEprORD, Radcliffe, Lancashire, “Certain improvements in 
locks or similiar fastenings.” 

384. WILLIAM ANDERTON, Cleckheaton, near Leeds, Yorkshire, “‘ Improved 
machinery for preparing, spinning, and doubling cotton, worsted, silk, 
and other fibrous materials.” — Petitions recorded 13th Februar 'y, 1864 

403. James WapswortH, Heaton Norris, Lancashire, * lmprovements in 
the methods of sotening or dissolving bone, horn, hair, leather, curriers’ 
shavings, raw hide scraps, wocl, woollen rags, or "other animal matters.” 
—Petition recorded lth February, 1864. 

573. WiLLiAM CLAKK, Chancery-iane, London, “ Improvements in water 
pressure engines for raising and forcing water, and for other purposes.” 
—A communication from Elisha Daniel Eames, Evansville, Vanderburgh, 
Indiana, U.S.—Petition recorded sth March, 1864. 

621. Hven simesTen, New-street, Dorset-square, and Jon BaAinpripar, 
Ely-place, London, “ Improvements in register stoves or fire-places and 
furnaces conducing to the consumption of smoke, and applicable to 
warming, ventilating, cooking, and other purposes.”—Vetition recorded 

12th Jiarch, 1864. 

3 JAMES SHEPHERD, Manchester, and James Hovis, Heywood, Lancashire, 

** Improvements in machinery for raising the nap on woven fabrics.” 

Petition recorded 22nd March, 164. 

860, Henry George FULLER, stapleford, Essex, ‘‘ Improved mechanism 
applicable to the general purposes of propulsion.”—Petition recorded 7th 

April, 1804. 

865. Joseru Fox Suarpr, Kingston-upon-Hul], ‘‘ An improved trap for 
gullies, sinks, and drains penerally.’ —Petition recorded 7th April, 1564. 
1135. H&xky H&NSON HENSON, Parliament-street, Westminster, Middlesex, 
- Improvements in armour and other plating and sheathing for ships or 
vessels, partly applicable to other purposes.” —Pelition recorded 5th May, 
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London, *‘ Improvements 
—A communication from 
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1180. THomas WittiAmM Conpron and Ricuarp Coxprox, Bing field-street, 
Islington, and GroxGe RayNek Hartsuorne, Huntingdon-street, Middle- 
sex, ** Improvements in the manufacture of brushes.”—Petition recorded 
10th Mav, 1564. 

1219. Kicuarp Huen Hueugs, Hatton-garden, London, “ An improved 
means of warming or heating dinver plates, dishes, cups, or other 
domestic articles.” — Petition recorded 13th May, 1864. 








1294. WituiaM Cuark, Chancery-lane, London, “‘ Improvements in appa- 
ratus for the manufacture of festooned edging or trimming.”’"—A commu- 
nication from Frangois Timothée Mégraud, Boulevart St, , Martin, Paris, 
—Petition recorded 2Ath May, 1864. 














JOHN Witt1am Lane, " Waterhead Mill, near Oldham, Lancashire, 

Certain improvements in the method of cleaning and preventing the 
formation of deposits upon the heating apparatus employed in boilers for 
generating steam.” — Petition recorded 28th May, 1864. 

1331. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
** Improvements in the manufacture of swivels.”’—A communication from 
Georges Edouard Hachin, Rue de Braque, Paris. —Petition recorded 3th 
May, 1864. 

1359. ALFRED Lone, Aylesbury-terrace, Walworth, Surrey, ‘‘ Means or 
apparatus to facilitate the acquisitin of languages, applicable also in 
producing various changes in musical combinations,”—Petition recorded 


Ist June, ‘864. 

1403. Wittiam Epwarp Gepor, Wellington-street, Strand, London, 
“Improved typographical compositing machinery or apparatus.”—A 
communication from Pierre Flamm, Passage des Petites Ecurics, Paris.— 
Petition recorded 6th June, 1864. 














And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next afterthe date of the Gazette 

(and of the J Journal) in which this notice is issued. 





List of Specifications published during the week ending 
llth June, 1864. 
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*,* Specifications will be forwarded by post on receipt of the amount 


of price and postage. Sums exceeding 5s. must be remitted by Post, 
ffice Order, made payable at the Post-office, 5, High Nolborn, to Mr, 
sennet Woodcroft, her Majesty’s Patent Office, 





ABSTRACTS OF SPECIFICATIONS, 


fo ~ ing descriptions are made from Abstracts prepared expressly for 
Tue ENGINEFR, at the office of her Majest; Commissioners of Patents. 





CLAss 1.—PRIME MOVERS, 
Including Fixed Sieam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, dc. 
ATHERLEY, Orme-square, Bayswater, “ Obtaini 
— Dated 27th October, 1863. 

This machmery or apparatus consists of two parts, which are connected 
to each other by a channel and a double balance lever. The one part has a 
vessel designated the cistern, which is in connection with another vessel 
designated the bucket, belonging to the second part, through which channel 
wat. r passes and re-passe3 to another vessel alternately and continuously, 
This channel is provided with a flexible joint to allow of its being bent at a 
right angle over the axis of a wheel belenging to the second part, The 
cistern is depressed by means of a movable weight, which is composed of 
three parts, viz., the centre or body, and of two wings, which wings are so 
attached to the body as to admit of their expansion or collapse for the pur- 
pose of allowing the weight itself to be removed from and replaced upon 
brackets or rests, Which are above the cistern. The cisteru is lowered, either 
to force pistons, which may be attached to the bottom of it into cylinders, 
to act as pumps, or for the purpose of obtaining a motive power, and this 
power is dependent upon the weight of the body placed upon the piston in 
its descent, In order to elevate the cistern after its depression, either levers 
or weights suspended ‘o pulleys are employed, and which begin to operate 
the instant the weight is removed from the cistern.—Not proceeded with. 


Crass 2. TRANSPORT. 
Including Railways and Plant, 


chinery and Fittings, 
Harness, §c. 


” 





ng motive power. 











Road-making, Steam 
Sailing Vessels, Boats, 


Vessels, Ma- 
Carriages, Carts, 


2756. R. SAUNDERS, Croydon, Surrey, ‘* Fastening together the parts of ships 
and vessels.’ — Dated 6th November, 1863 

This invention consists in securing the planking, whether for bottoms, 
sides, or decks or other parts of ships and vessels, whether constructed of 
iron or of wood, to the beams or other analogous portions or framing thereof, 
by means of what the inventor terms T or half I'-headed screws, screwed in 
alongside the said beams or analogous parts or framing, and so that the 
heads of the screws shall project over portions of the surfaces of the beams 
or framing, thus firmly securing the parts of ships or vessels together. For 
caulking, he makes grooves in the edges of the planking, or introduces 
metal to form what may be termed a holding surface in the seam, in place 
of the smooth surface as at present in the seams of planking or decks.—Not 
proceeded with, 


780. A. A. L. P. Cocurane, Portsmouth, ‘‘ Propelling and steering ships.” 
Dated 9th November, 1863 

This invention refers to that class of propelling agents which move the 
ship by the reaction of a fluid discharged at the stern or other convenient 
part of it, in the opposite direction to that in which the vessel is required 
to move, and without the intervention of mechanical agents, and these 
improvements consist in the mode of applying steam or other vaporous, 
gaseous, or aeriform fluid or fluids, suitable for the object, as the agent or 
agents for producing the requisite force at the stern, or other suitabie part 
of a ship, for the purpose of propelling or steering it. The patentee effects 
this object by employing steam, by preference, as the motive power, which 
he obtains from one or more boilers suitably placed in the ship, and 
from which he conveys it through a pipe of suitable dimensions, termi- 
nating in one or more jets, to that part of the ship where its power is to 
be employed. 


. a Bousrieup, Loughborough Park, Brixton, “ Construction of 
ships and vessels.” communication.—Dated 9th November, 1863. 

This inventi n relates to the construction of ships aud vessels composed 
partly of wood and partly of iron, and the improvement consists in con- 
structing such ships and vessels so that, while the ironwork is defended 
from contact with the water by a covering ot wood, the whole of the parts 
are accessible for cleaning, painting, and repairs. In iron vessels, as usually 
constructed, an outer skin of iron plate is fastened to ribs and floors of i iron, 
and to these ribs and floors an inner skin of wood is fastened. In this 
improved system this arrangement is reversed—tnat is, a vessel is con- 
structed with an out-r skin of wood, and an inner skin of iron, both skins 
being made water-tight, and being separated a sufficient distance the one 
from the other by ivon ribs and floors, to allow of a workman passing 
betweep the skins. The wood planking may be applied in one or more 
thicknesses longitudinally or diagonally, as is well understood by ship- 
builders. There is a man-hole in every space on each side of the keel, 
provision being made in each man-hole door to attach a pump, to clear out 
any leakage through the wooden skin, 














Ciass 3.—FABRICS 


Including Machinery and Mechanical Operations connected with Pr 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ge. " 


2686. F. Duranp, Pervis, *“* Cotton gina.’”— Dated 30th October, 1863. 
This invention cannot be described without reference to the drawings, 
2087. M. J. Rowents, Pendarren House, Crickhowel, Brecon, 
for oiling wool.”— Dated 20th October, 1863. 
This invention consists of a hollow T sh aped pipe open at the bottom 
ond provided with perforations at the two arms ; a pulley for receivi au 
s'rap is fitted to the apparatus in order to its being made to rotate. The 
apparatus is fitted in a box with an adjusts able opening to allow of the oil 
being sprinkled on the wool, which is made to travel on an apron under 
the opening. Upon the apparatus being mace to rotate rapidly, it draws 
a supply of oil through the hollow bovtom or foot, and, by centrifugal 
force, ejects it in a state of spray or dew from the arms upon the wool, 
2cso. A, Turner, Leicester, and W. E. Newton, Chancery-lane, London, 
“ Looms for weaving terry and cut pile fabrics,”—Dated s0th October, 
1863 
This invention has for one cf its objects to dispense with the use of wires 
for making the loops in Brussels carpet or other woven terry or cut pile 
fabrics. To this end a series of ho iks set in leads and secured to a hori- 
zontal bar, which may be called the hook bar, is mounted in bearings in 
front of the reed and over the fabric, and is actuated in such a manner as 
to have a compound motion imparted to it when required. This compound 
motion consists of a rocking motion and a to-and-fro motion combined 


‘ Apparatus 
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with an up and down motion. The hooks which form the loops or pile of 
the fabric correspond in number to the number of dents in the reed, and 
are arranged to hook up the warp threads, and thereby form loops thereon. 
The hooks are suspended from the hook bar above, but rather in rear of 
the point where the weft is beaten up by the slay. The beards or points 
of the hooks are set on one side, and the lower ends or heels of the hooks 
are carried down so close to the warp threads that, when the shed of the 
figure warp is formed by drawing iy es pattern threads, the latter will 
rise up between the hooks and will be lifted up above and over the points 
or beards of the hooks, so that, when the pattern warp threads descend 
again to form the next shed, they will be caught up or will pass over the 
beards or points of the hooks, and will be held up thereby, and a set of 
loops will thus be formed on the hooks. It will of course be understood 
that the ho. k ber may be made adjustable vertically or otherwise, as may 
be found convenient for adjusting the position of the hooks, and thereby 
regulating the length of the loops or height of the pile. Instead of lifting 
the warp threads up over and dropping them on the points of the hooks, 
the latter may be caused to descend between the warp threads, which will 
spring over the points of the hooks as the latter descend. The loops when 
made must be secured to the ground of the fabric by one, two, or more 
shoots, as may be found necessary. When the slay backs, after beating up 
the last shoot, the hook bar is made to rock slightly on its centre, so as to 
bring the points of the hooks into a horizontal position, when the hook 
bar may be drawn back, and the hooks thereby drawn or thrown out 
of the loops that have just been secured. The hooks are then brought into 
& position to receive the pattern warps again for the purpose of forming 
another set of loops. 
2697. H. B. Bartow, Manchester, “‘ Machinery employed in the manufacture 
of wool and hair felting.” —A communication. Dated 31st October, 1563, 

This invention consists in the combination of a machine called a picker 
with a felting machine. The loose flocks of wool and hairs of various 
descriptions are operated upon in the usual manner by the picker, which 
consists of a feeding apron, a feed roller revolving over a bar or trough, 
and a large toothed cylinder which delivers the wool and hair on to the 
surface of a wire or perforated cage on which it collects, and whence, after 
being moistened by jets of steam, it is taken forward by the felting appa- 
ratus, which consists of two endless aprons between which the fibres to be 
felted pass. The lower apron passes over one or more stationary plattens 
heated by steam or otherwise, above which are corresponding plat » to 
which lateral or vibrating motions are given by eccentrics and vibrating 
arms or other equivalents, After the fibres have been felted together in 
passing between the plattens, the felt is wound on aroller, and, if desirable, 
a sheet of endless paper may be glued or cemented to, and wound up with, 
the felt. In order to increase the strength of the felt, or to ornament it, 
bobbins containing threads or rovings are placed between the picker and 
the felting apparatus ; these threads or rovings are carried forward and 
embodied in the felt ; transverse threads or rovings can also be thrown 
across the fleece of fibres when collected on the wire or perforated cage by 
a shuttle or other equivalent. Two or more thicknesses of felt may be 
felted at the same time by combining a series of endless aprons in the 
— machine, each pair of aprons being provided with a bat or roll of 

bre. 

2718. 8S. BATEMAN, Asnieres, France, ‘* Machinery for combing wool, &c."”— 
Dated 3rd November, 1863. 

This invention consists in certain impr ts in hinery for comb- 
ing wool and other fibrous substances, whereby greater rapidity of working 
fine wools is ¢ffected than by the machinery hitherto in use. The patentee 
proposes to mount in bearings on suitable standards a frame of an irregular 
and oblong form, having a driving shaft affixed thereto. A cylindrical 
comb is set in bearings in the framework, and the comb, therefore, revolves 
with the frame by the motion given to the driving shaft by the gearing 
from the main pulley wheel by a driving strap from an engine. On the 
bearing of the frame shaft a fixed pinion is placed, through which the 
shaft turns, The lower edge or periphery of the comb is provided with a 
circular series of teeth constituting a rack, in which a pinion gears, deriving 
motion from the revolutions of other toothed gearing fixed on and near 
the bearing of the main shaft of the revolving frame containing the comb. 
The shaft is hollow to admit steam to the interior of the cylindrical comb. 
A series of feeding roliers are set in bearings on arched standards surmount- 
ing the cast iron frame supporting the machinery, and over the revolving 
and rotating comb, and the requisite pressure is given to them by spiral or 
other suitable springs, At the lower part of the machine the carding 
drum is set on a shaft deriving motion from gearing from the driving shaft. 
The periphery or surface of this carding drum may be made of a grooved 
or concave form, so as to fit the convex surface of comb ; or it may be made 
cylindrical or flat, and the teeth may vary in length to suit the surface of 
the comb, The cylindrical comb is caused to rotate vertically and hu rizon- 
tally at the same time by means of the double action of the driving shaft 
and the circular rack, ‘To allow of the horizontal or lateral rotation of the 
comb within its revolving frame, the bearings are set in a movable or 
turning shaft, working in or across the frame. The wool, when combed 
and carded, passes out of the machine between a trumpet-mouthed 
metallic guide, which rotates at a rapid rate to give the sliver to the wool ; 
it is then drawn out by rollers held in position by spiral or other springs, 
and allowed to fall through a second trumpet-mouth guide into a can or 
receptacle, 

2736. J. Norturor, Thornton, near Bradford, *‘ Apparatus for making 
Sringes."— Dated 5th November, 1863. 

This vention has for its objects, First, the economising of time in the 
production of fringes for shawls and other fabrics requiring fringes; and, 
Secondly, the economising of silk or other material or mixture of 
materials used in the manufacture of such fringes. For this pur- 
pose the inventor uses a small tin box (having a lid at one end, 
to which a needle is affixed) capableof holding a bobbin filled with silk, yarn, 
or thread, or other desired yarn or thread. The bobbin of silk, 
or other required yarn or thread, being placed within the box, and guided 
by a spindle also within the box, and by preference affixed to the lower 
eud thereof, one end of the yarn or thread is passed through a hole pierced 
in the side or periphery of the box, and afterwards through the eye of the 
needle before named. The apparatus is now ready for work, and the bobbin 
being filled with as much yarn or thread as may be required to make the 
fringe of one shaw}, or of one article requiring such fringe, the workman is 
enabled to make continuously the fringe of such shawl or article (the thread 
or yarn on the bobbin being of course continuous), and thus more speedily 
and with less material, in consequence of there being no waste, than by the 
ordinary plan, viz., asimple needle with cut lengths of si.k yarn or other 
thread.—Not proceeded with, 

2761, C. Coates, Sunnyside, near Rawtenstall, Lancaster, “ Machinery for 
printing cotton and other Jubrics."”— Dated 6th November, 1863. 
This invention cannot be described without reference to the drawings. 
766. T. C. Barractoven, Manchester, ** Looms for weaving."—A communi- 
cation.— Dated 7th November, 1863. 

This invention relates, First, to that part of the power loom known as the 
tappets, which are secured on the tappet shaft, ana employed to actuate the 
treadles which elevate and depress the healds, and is designed to effect a 
ditlerent di-position of the same tappets when a difference in the weaving 
is required, so as to render the same tappets available for many descriptions 
of weaving. This improvement consists in the employment and use of a 
series of plates or discs, having dovetail-shaped grooves or channels 
radiating from their centres, through which centres the tappet shaft with 
which they rotate passes. The dovetail grooves in these plates are 
constructed to hold the projecting studs or tappets, which may be retained 
therein by a nut on the tappet shaft, which forces the plate together, and 
by loosening which the tappets may be removed, to be differently arranged 
it required, A Second part of the invention relates to an arrangement of 
apparatus for equalising the tension of the springs attached to the healds, 
and by which they are raised, so that the disadvantage which such springs 
now possess—namely, that their tension increases when it shoulg diminish 
—isobviated. This improvement consists in the use of a dou le pulley, or 
set of pulleys, having two diameters, over one of which the heald cords 
pass ; these cords are secured to an eye at a point on the circumference of 
the large pulley, pass over it, and divide, one being attached to each end of 
the heald rod. Another cord is attached to the spring on the framing, and 
is secured to the face of the large pulley. When the healds are drawn 
down by the tappets the double pulley makes part of a revolution, lets off 
the heald cords, and causes the spring cord to fall on the smaller diameter 
of the pulley, which shortens the leverage and reduces the tension of the 
springs as required. 

2778. M. MELLor, Nottingham, “‘ Apparatus for the manufacture of looped 
fabrics.” — Dated 7th November, 1363. 

The patentee clams, First, the arrangement for delivering the loops clear 
of the press—off needles in the frame on to the machiue or needles— 
whereby a third press is effected in frames or apparatus for the manufacture 
of looped or knitted fabrics, having indey sliding or bie needles, 
as described, Secondly, the arrangement shown in the drawings for 
driving the machine sley simultaneously with the frame sley, as described, 
Thirdly, the employment of needle bits with two projections onone side, or 
one or more projections on each edge, combined with or worked by inclines 
or with cams, as described. Fourthly, the employment of sinker bits, 
having one or two projections, and moved as described. Fifthly, the 
arrang nt and t ion of hinery or apparatus for the mannfac- 
ture of loopedor knitted fabrics, as described, 

















Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, Sc. 
2695. J. BrienamM and R. Bickerton, Berwick-on-Tweed, “ Reaping and 
mowing machines.”— Dated 30th October, 1863. 
The patentee claims, First, the general arrangement and construction of 
reaping machines as regards their gathering and delivering mechanism, as 





well as the automatic arrangements for cutting and delivering in the proper 
time and position on the ground, the binding cords as described, or any 
mere modification thereof. Secondly, the arrangement of oscillating or 
tilting cross shafts for actuating the gathering and delivering rakes or arms 
in reaping machines, substantially as described, or any mere modification 
thereof. Thirdly, the application, construction, and use of fixed gathering 
and delivery arms, arranged on a shaft inclined at a considerable angle; 
these arms not tilting, but passing through a fixed or nearly fixed path of 
the form of an obtuse cone over the platform of reaping machines, sub- 
stantially as described. Fourthly, the arrangement and construction of 
self-acting machinery or mechanism for the purpose of cutting and deliver- 
ing the cord for binding’the sheaves on the ground at the proper time, and in 
position for the cut crop to be laid upon in quantities by the delivering 
mechanism in reaping machines, substantially as described, or any mere 
modification thereof. 

2785. G. Ryper and M. GutTerineR, Leicester, ** Hay-making machines.” — 

Dated 9th November, 1863. 

In carrying out this invention the inventors have a double crank or 
eccentric shaft, which crosses the front of the machine, the shaft having a 
connecting rod on each side of the machine attached to flat sliding plates, in 
each of which a suitable angular groove or slot is cut across for the purpose 
of acting in a wedge-like form on the reversing fork, and by these means 
forcing the fork either backward or forward, as required. The motion to 
the sliding plates may be given by turning partially round the before-named 
crank or eccentric shafts, by means of a winch handle, or otherwise, the last- 
mentioned fork sliding in a slot or groove cast in the heads of the machine 
parallel with the solid main axle, which carries the aforesaid heads, Another 
improvement in hay-making machines relates to the levers, employed to 
raise the heads, and consists in connecting the levers to the crank shaft for 
the purpose of preserving the relative position of the grooved sliding plates 
before-mentioned with the heads of the machine as they are raised or 
lowered.—Not proceeded with, 

2706. J. Witson, Upper Poppleton, York, “ Thrashing machines.” —Dated 31st 
October, 1863, 
This invention consists of certain improvements in the construction of 
hrashing hines, whereby greater efficiency and rapidity of working are 
effected than by the machine at present in use, less motive power is required, 
and the machine is much lighter. The patentee makes the shakers of leather, 
and he —— about twenty long ones, each about seven feet long, and 
six cross shakers with wooden connecting laths, each about four feet six 
inches long. The shakers are fastened to each other by means of a screw. 
The long shakers at one end are fastened under the concave at the other 
end; they work from the shuttle board. The fan is about twenty inches in 
diameter, casting the air into two currents, that is to say—it blows the corn 
twice over, and instead of rotating in the ordinary direction its action is 
reversed, By these improvements the pat obtains two blasts of air 
with one blower. The shuttle board or trough is about three feet six inches 
by four feet ; it is made with leather, and punched with three-quarter inch 
holes at top, and one inch holes at the bottom. The shoes are nine inches 
in depth at one end, and thirteen inches at the other ; half the shoes ure 
out, the ends furming a screen. 
2733. W. Anpinwoop, Castle Donington, Lewester, “ Thrashing machines.”— 
Dated 4th November, 1862. 

These improvements consist in the employment of a plate, or of a con- 
trivance or equivalent thereto, which encircles, surrounds, or extends round 
the thrashing drum of the machine on or for a portion of its circumference, 
the amount of circumference so surrounded or encircled may be regulated 
by the character of grain to be thrashed. This plate or its equivalent the 
inventor places bet the thrashing drum and the concave grate and 
screen, which grate partly surrounds the drum in athrashing machine. The 
plate or its equivalent may be of any required character, and may either 
wholly or partially cover the said concave grate and screen, and he secures 
it in such manner as to allow of its being adjusted at any required distance 
from the drum, The employment ofa plate, or similar contrivance, as above 
described, prevents the splitting and dispersion of the matters while being 
thrashed, and it also prevents the clogging of the grate or grid, as the plate 
will carry the straw direct through the machine.—Not proceeded with. 


2752. R. Sevuar, Huntley, Aberdeen, “ Harrows.”—Dated 6th November, 
1863. 











This invention consists in a novel mode of constructing and fixing the 
teeth or tines of harrows. Near the upper part of the tine there is a hole 
for the reception of a horizontal bolt by which the tine is affixed to the 
beam. The upper part of the tine terminates in a screwed stem, which 
passes up vertically through the cross-bar, and is secured in its place by a 
nut. By this means the tines are firmly affixed to, and hold together, the 
beams and cross bars of the harrow. 


Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &e. 

2708. E. Jones, Charlton, Kent, “* Manufacture of bricks, drain pipes, &c.” 
—Dated 31st October, 1863. 

For the purposes of this invention, in the manufacture of bricks or 
drain pipes, the patentee uses the machinery patented by him July 26th, 
1858, No. 1683, with improvements for which provisional protection has 
been allowed to him, dated May Ist, 1863, No. 1096. To the pug mill he 
applies additional spiral knives, tor pressing the clay into the feed boxes, 
with horizontal pistons, acted upon by cams in concert with the other parts 
of the machine, whereby a given quantity of clay is pressed out each 
stroke, and severed into parts, as the same passes onwards to or upon end- 
less chains or friction rollers, by which means they are conveyed upon 
hinged pallet boards, and turned from side to siJe, and sanded ready for 
moulding. They are then turned upon the stock, or upon a loose pallet 
board, and guided by grooves, cheeks, stops, or other acjusting parts of 
the machine, to the exact position in the mould frame, to be compressed 
into bricks. To the pistons that compress the clay in the moulds he 
attaches plates covered with felt, to prevent adhesion, which are easily 

hanged for duplicates when required. The moulds, pistons, and cutting 

wires are of peculiar construction, and are acted upon by cams from the pug 
mill shaft, The bricks may be moulded upon pallet boards, or pressed out 
upon them (the pallet boards being first placed under them as they are deli- 
vered) ; they are then slided upon the barrows, to be conveyed to the drying 
ground. In moulding drain pipes he uses additional feed boxes, with spiral 
screws in them, ramifying from the bottom of the pug mill ; the spiral 
screws are set in motion by bevel gear outside the feed boxes, and fixed to 
the spiral screws within, the same being kept in motion by the action of 
the pug mill shaft ; with a regular supply of clay a continual stream of 
piping or other articles will be forced through the dies. The Second im- 
provement relates to a new description of closet pan and valves, drain 
traps, and sewage tanks. The closet pan is so made as to receive the valve 
at the side of the pan, which, when ciosed, wili allow the water to flow off 
at any given level above the valve, so as effectually to trap the pan; the 
service valve is s» made and fixed to the pan as to be acted upon 
within the fan of the closet pan, by a special furmation of the pan to this 
end. 

2761. C. M. CAMPBELL, Stoke-wpon-Trent, “ Apparatus for drying plates 
and other articles of china and earthenware.”"—Dated 6th November, 
1863. 

The object of this invention is to enclose the heat and to obviate the 
necessity of boys passing in and out of the drying room to place the plates 
or other articles on to, or to remove them from, the shelves. For this 
purpose the inventor places in the centre of the drying chamber a vertical 
axis, from which horizoutal arms project, and carry at their outer ends a 
circular rack ; the outer edge of the circular rack comes within a short 
distance of the outer wall of the drying chamber, and in this wall is a sht 
or opening through which the plates or other articles, together with their 
moulds, may be passed or pla on to, or removed from, the rack. The 
rack is made with several shelves one above another, and each shelf is com- 
posed of two horizontal strips or rings of wood, one ring being of larger 
diameter than the other, so that a space is left between the rings in order 
that the heat may circulate through the moulds. The shelves are divided 
into compartments by upright bars of wood, each compartment being 
made wide enough to contain one plate or other article with its mould, 
The vertical slit or opening in the outer wall of the drying chamber reaches 
from top to bottom of the chamber, and is of sufficient width to show two 
or more compartments or divisions of the rack, and this slit can be closed 
by means of a sliding door, The circular rack revolves on its axis, and 
thus admits of its being easily put in motion, so that, when the rack oppo- 
site the opening is filled with the piece of ware, together with its mould, a 
slight touch of the hand will cause it to revolve, and then to expose to 
view another set or sets of racks, The drying chamber is heated from a 
stove or boiler for hot water placed outside the drying chamber, the flues 
or pipes from which pass along or round the bottom of the chamber, and 
Openings are provided in the outer wall in order to increase the circulation 
ot air, which, passing through the drying room, will escape through 
openings at the tup of the drying reom.—Not proceeded with. 


Crass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, Sc. 


2720. J. J. Revy, Grosvenor-street, Eaton-square, London, “ Explosive com- 
pounds.""— Dated 3rd November, 1863. 

This invention cannot be described without reference to the drawings. 
The patentee claims, First, preparing the cotton for use in the manufacture 
of gun cotton by washing it in an aikaline solution. Secondly, the process 
of Seeing or steeping the cotton (as set forth), small and regular quantities 
of the cotton being dipped one afcer the other in a dipping vessel contain- 
ing @ considerabie quantity of acid, the contents of which are after each 











operation brought back to the proper strength by the addition of fresh 
acid to Pp te for that d by the portion of cotton last dipped. 
Thirdly, the general arrangement of the apparatus described. Fourthly, 
treating gun cotton with water glass by means of a centrifugal machine, as 
described. Fifthly, the employment for treating gun cotton of water 
glass solution in a cool, in place of in a boiling, state. 

2773. G. S. MELLAND, Lime-street, London, ‘‘ Breech-loading fire-arms and 

ordnance.” —A communication.— Dated 7th November, 1863. 

This invention consists in holding and securing the breech piece in place 
by a self-acting latch-bolt centred in such manner that the bolt takes into 
an aperture provided for its reception so soon as the breech piece is pressed 
down by the hand, On the discharge of the arm, the hammer, in falling 
and striking the nipple, comes so near to one end of the lever to which the 
latch-bolt is attached as to prevent the bolt leaving the aperture into 
which it entered when the breech piece was closed. The breech is un- 
locked by pressing a button on the lever in the contrary direction to that 
in which it was struck by the hammer, and the breech is raised by the 
hand. The Second part of the invention consists in making the fire com- 
munication central to the charge chamber. The inventor forms a groove 
or cavity round the point of ingress within the chamber at the largest dia- 
meter thereof for ining atmospheric air, and which is not closed by 
the cartridge on its introduction. By this arrangement all fragments of 
the old cartridge or wad are expe:led at each discharge of the arm. The 
Third part of the invention consists in forming the hinge and breech in one 
piece, and in making the hole for the hinge pin oval. The Fourth part of 
the invention consists in forming an aperture closed by a screw on the 
under surface of the breech for the introduction of lubricating material 
into the valve chamber.—Not proceeded with. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


2701. J. Rennik, Birmingham, “ Manufacture of chandeliers, lamps, dc.” —~ 
Dated 31st Uctuber, 1863. 

This invention relates to producing various ornamental effects in chande- 
liers, lamps, anc other apparatus employed in the distribution of light. To 
this end the inventor forms some of the parts of such articles, particularly the 
bodies, canopes or ceiling plates, vases, medallions, and weights, of iron 
coated or prepared by enamelling, japanning. or painting, to represent 
ivory, wood, marble, and other material or artiticial productions, in place of 
forming such parts of more costly metal, glass, or porcelain, by which 
ornamental effect with economy of production is obtained. The iron to be 
introduced is first cast or stamped to the form desired, then enamelled, 
japanned, or painted to the pattern desired, and then secured to the other 
parts by checking or fitting into rims of brass or other softer metal, or by 
screwing or rivetting to the other connections.—Not proceeded with. 

2702. W. Law, Northampton, ** Wardrobes.”— Dated 3ist October, 1863. 

Instead of constructing a wardrobe with a door or doors in the front 
thereof, the patentee places the door or doors at the side or sides (whether 
such side or sides be right angled or otherwise angled to the front), so that 
when a door or doors at each side be adopted, the open interior area of the 
wardrobe behind the front can be usefully divided into parts or compart- 
ments, with a door opening into each compartment. The doors for the 
wardrobe, or other articles of furniture, he places upon pivots at or near 
the top and bottom of the centre line of the door, and so that the door can 
be turned round, when dresses and other things, if secured to the door, can 
be readily brought to hand, as the interior surface of the door will then be 
outwards, To the door aslab or shelf, slabs or shelves, can be attached, 
moving with it, which will be inside when the door is shut. For enclosed 
washstands a door attached as aforesaid would have secured to the upper 
part an interior projecting slab or receptacle for the basin, soap dish, or 
other toilet requisites. The top of such a washstand would not require to 
be lifted up or opened, and would form an available side board or table. 
Side-boards should have the doors provided with several trays, some to be 
appropriated for glasses, others for other things. Drawers, trays, or other 
— oe may be adopted as desired, and as taste or cunvenience may 
demand, 


2711. W. E. NewrTon, Chancery-lane, London, “ Clock movement.”—A commie 
nication.— Dated 2nd November, 1863. 

Abandoning entirely the whole theory upon which the escapements 
hitherto constructed have been based, the inventor has devised an escape- 
ment movement or regulating mechanism without any scape wheel, and 
having a constant and direct force of itself, which may be apphed 
indifferently and with advantage to any clockwork movement or mechanism. 
The distinctive characteristic of this regulator or mechanism, which the 
inventor d i a I , consists, First, in the complete in- 
dependence of the pendulum which has no forked piece as a guide for its 
movement. Secondly, in the complete independence of the detent, which 
alone gives the natural and direct impulse to the pendulum. Thirdly, in 
the independence of the clockwork movement comprising the ordinary 
wheelwork. The result of this combination is that the pendulum always 
preserves the mathematical precision of its oscillations, whatever may be the 
perturbations of the clock work, whether set in action Uy a spring, or by a 
weight. The escapement mechanism is such that it is impossible for the 
clock to lose or gain, as since the whole depends upon the oscillations of 
the pendulum, if the wheelwork is in advance by reasons of defects in its 
construction, it is obliged to wait fur the passage of the pendulum which 
works the escapement ; if, on the contrery, the wheelwurk is slow, the 
pendulum will release it, and set it in motion at the precise moment 
required. 

2729. R Brooks, Dunstable, Bedford, and C. Inwarns, Luton, Bedford, 
** Facilitating the teaching and pluying of stringed instruments.”—Lated 
4th November, 1363. 

This invention consists in providing the finger boards of stringed instru- 
ments with a number of studs or projecting pieces, each of them serving as 
a guide for the player's fingers for ovtaining the sound of a particular note, 
whether it be a full tone or a semitone. 

2738. T. Farra, Manchester, ‘‘ Skirtings.”—Dated 6th November, 1863. 

This invention consists in interposing at those places hable to wear, 
between the series of horizontal folds or tucks now used, a piece of fabric 
containing ribs or tucks in a vertical position, which, being crossway of 
the vertical, gives additional strength, and the adaptation of such vertical 
tucks also effects an improvement in the appearance of the skirt, the said 
tucks or ribs being either made in the fabric by sewing or weaving.—JNot 
proceeded with, 


2741. W. Prooer, George-strect, London, “ Lanterns, and lamps for the 
same.”—Dated 5th November, 1263. 

In accordance with this invention the inventor constructs the lamps for 
lanterns so that they shall each fit into an orifice at the bottom of each 
thereof, the outside cases of such lamps having bent springs, by which the 
lamps can be secured to a rim by the action of the said springs, and can be 
instantaneously removed by pressing the pendent portions of these springs. 
The upper parts of the lanterns have movable tops, secured by bayonet 
joints or otherwise, and movable annular plates, which cover the tops of the 
glasses of the lanterns (which are movable), also being secured in position, 
when in use, by spring pieces attached to fixed annular plates secured to the 
tops of the frames or grooves for the glasses, Upright wires or rods can 
be used to strengthen the body of the lantern.—Not proceeded with. 

2788. J. C. Hapicut, South-street, Finsbury, ** Keyless watches."—A commu. 
nication.—Dated 10th November, 1863. 

In accordance with this invention the arrangement of winder is visible, 
and does not sensibly conceal the ordinary works of the watch ; it also 
avoids the use of a push piece for setting the hands. Through the pendant 
of the watch case passes an axis, the top of which is square, and is furnished 
with a milled knob; the other extremity is also square, and fits into the 
centre of the motive pinion, which is piaced iu an opening made in the 
bridge and plate of the watch; this pinion gears with a double-toothed 
wheel properly fixed to the bridge of the winding work, and this wheel 
gears with another fixed on a balance lever placed under the bridge, and 
kept close against it by means of a spring. This latter wheel gears with 
that placed on the square of the main spring, and which is provided with a 
click, and spring and cam, in consequence, only move one way. — If, there- 
fore, the milled knob be turned to the left the works will be wound up, but 
if turned to tie right no effect will be produced on them.— Not proceeded 
with, 














Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fue! 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §¢ 

2680. F. N. Gisnorne, Adelaide-place, London Bridge, “ Compcsition for 

coating ships’ bottoms.”— Dated 30th October, 103. ‘ 

In preparing this position the patentee uses in the composition the 
following ingredients, or their chemical! equivalents, and in the proportions 
following, or nearly so, but the relative quantities may be varied more vr 
less :—Quicksilver as a nitrate of silver, or crude (but tne patentee prefers 
the latter), one pound, red lead half a pound, litharge half a pound, 
powdered flint, glass, or asphalte, a quarter of a pound, vermilion, or 
Chinese red a quarter of a pound, mixeu together as a pigment with boil 
linseed oil. The process of admixture is as follows, or nearly so :—He pours 
a little oil on the quicksilver, and rubs it down for a few minutes, then 
gradually adds the powdered glass or asphalte to aid the disintegration of 
the globules of the quicksilver; he mixes the red lead and li.marge dry 
first, and then adds them to the quicksilver so prepared. He then adds the 
vermiion or Chinese red with sufficient additional vil to form a composi- 
tion about the ordinary consistency of paint or pigment prepared for ure. 








1S Sit ea dove 


PR RCRA Sak Ales 








Pe ae apt oe 





pape enna ty 


J UNE | 7, 1864. 


THE ENGINEER. 


oi7 




















The composition is applied in the usual way with two coatings, but the 

surface to which it is applied should be clean. The quicksilver is the 

essential ingredient in the composition. 

2694. G. F. Busubriver, East Malling Mills, Kent, “ Apparatus for feeding 
sheets of sized or un-sized paper to a drying machine.”— Dated 30th October, 


This invention has for its object improvements in apparatus for feeding 
sheets of size or unsized paper to a drying hine, and is applicable when 
a drying machine is made of such a width that three or more sheets of 
paper may be pi side by side through the machine. In order to feed 
the sheets, or it may be ‘‘ spurs,” that is to say, two or more sheets, one 
on the top of the other, of paper to the tapes or bands of a drying ma- 
chine, according to this invention, the sheets of paper are first laid on to 
endless tapes or bands, which conduct them to the tapes or bands of the 
drying machiue, there being three or more sets of bands, according as the 
machine is made to take three or more sheets of paper side by side. At 
the point where the sheets of paper are delivered to the tapes or bands of 
the drying machine the sets of tapes or bands all pass around one common 
roller, and contin uous motion is given to all the bands from this roller. At 
the points where the sheets of paper are laid on to the endless bands, each 
set of bands passes around a separate roller; the central sets of tapes or 
bands are made longer than the outer sets, in order that the central sets of 
bands may protrude beyond the outer sets, by which means the attendants 
who are to supply the central bands with sheets of paper may stand at the 
side of the endless bands, and will not be in the way of the attendants who 
are to feed the other sets of bands. 


2696. J. H. Jounson, Lincoln's-inn-fields, London, “ Manufacture of soap.”— 
Dated 30th October, 1863. 

The patentee claims, First, the addition of a mineral oil or oils, such 
for instance as the oils of petroleum, naphtha, rock slate, or schist oil, in 
the manufacture of soap, for imparting to this latter a more powerful 
detergent quality. Secondly, the new article or soap, containing mineral 
oil in combination with a vegetable or animal oil, fat or grease, the said 
soap being suitable for the ungumming of silk, the scouring of wool, the 
disintegrating of flax hemp, or other similar fibrous materials, the 
washing of linen, woollen, or other fabrics, or other similar pur 
Thirdly, the combined use in the manufacture of soap of a mineral oil or 
oils, and a vegetable or animal oil or oils, fat or grease, and glycerine. 

2721. M. Henry, Fleet-street, London, “ Manufacture of zinc white."—A 
communication.—Dated 3rd November, 1863. 

This invention consists in the employment of combustible gases or 
gaseous matters in and for the purpose of obtaining oxide of zinc or zine- 
white, whereby a much higher temperature is produced at the period of 
oxidation than in ordinary methods.—Not proceeded with. 


2724. G. VILLE, Paris, ‘‘ Treating natural phosphates of lime for agricultural 
purposes.” —Dated 4th November, 1863. 

This invention consists in disintegrating or suitably altering the chemical 
constitution of phosphates of lime by calcining them on what is called the 
dry process, with the addition of a suitable salt or salts, and obtaining 
thereby not only the required disintegration or chemical alteration of the 
said phosphates, but, at the same time, forming compounds productive of 
highly beneficial effects when used for agricultural purposes. 

2731. J. A. BARRAL and L, A. CocuEry, Paris, “ Manufacture of manure.” 
—Dated 4th November, 1863. 

This invention consists in incorporating, by means of powdered baked 
plaster, in certain proportions, powdered mineral phosphates, and mixing 
these powders with a liquid consisting of a solution of salts suitable to the 
requirement of the soil and culture to be carried on. 

2739. R. Smitu, Glasgow, ‘* Preparing or obtaining colouring matters.”— 
Dated 5th November, 1863. 

The patentee claims, First, the obtaining of violet colouring matters by 
combining aniline purple with aniline and salicylic acid. Secondly, the 
obtaining of brown colouring matters by combining the crimson or magenta 
obtained under his patent, No. 1945, of the year 1860, with hydrochlorate 
of aniline. Thirdly, the obtaining of violet colouring matters by combining 
magenta with aniline and salicylic acid, with salicylic acid and basic coal 
tar oil, or with carbolic acid and salicylic acid. 

2746. H. BesseMER, Queen-street-place, New Cannon-street, London, “ Ma- 
nufacture of malleable iron and steel.”—Dated 5th November, 1863. 

The patentee claims, First, in the manufacture of malleable iron and 
steel (when effected by forcing atmospheric air, or other gaseous matters, 
into molten iron). the employment in the converting vessel of a portion of 
tie charge of pig or refined iron in a solid and unmeited state when used at 
the commencement of the converting process, in combination with another 
portion of crude iron in a fluid state, in the manner and for the purposes 
described. Secondly, the manufacture of cast steel and cast malleable iron 
by mixing and combining molten carburet of iron with other iron or steel 
in an infused state, such infused iron or steel having been refined or par- 
tially refined by puddling, but which has not been manufactured into 
finished iron when the fusion of such refined or partially refined iron or 
steel is effected by forcing atmospheric air, or other gaseous matters, into 
the molten carburet of iron mixed therewith. Thirdly, when heating the 
converting vessel, heating or melting of pig or other iron therein (prior to 
the conversion thereof), such heating or melting being effected by a blast of 
air acting on the fuel contained in such converting vessel. Fourthly, the 
heating or melting of pig or other iron in the converting vessel (prior to the 
conversion thereof), such heating or melting being effected by jets of car- 
bonic oxide, carburetted hydrogen, or other gases, and jets of air forced 
through the tuyeres into the c nverting vessel. Fifthly, the use of a per- 
forated plate covered by a suitable woven fabric, and the employment of a 
partial vacuum, for drying or consolidating the materials employed in 
setting tuyeres in converting vessels. Sixthly, the mode described of 
securing the tuyeres to the tuyere box, and the removal or replacing them 
in a dried state, without taking off the bottom of the converting vessel, as 
described, Seventhly, the mode described of strengthening a tuyere by a 
central iron rod, and thus holding the parts thereof together when frac- 
tured. Eighthiy, in the manufacture of malleable iron and steel, passing 
the atmospheric air, to be employed in its conversion, through and in con- 
tact with acids, or alkaline solutions, or hydrocarbons, prior to the 
passage of the air through the tuyeres into the converting vessel, as 
described, 

2753. J. Muckart, Letham Mill, near Arbroath, * Preserving certain vege- 
table substances.” — Dated 6th November, 1863. 

In preserving potatoes according to this invention the roots are first 
well washed and cleansed in any convenient manner, and the peel or outer 
skin is then removed by means of any suitable apparatus ; but the patentee 
prefers to employ a rasping or roughened surface drum revolving at a high 
velocity, and having a stream of water running over it during the rasping 
or peeling process, After the peel is removed, any existing specks and 
eyes are to be carefully picked out when the potatoe is ready for cooking. 
This he accomplishes by either boiling or steaming. When sufficiently 
cooked, the potatoe is to be squeezed throngh a perforated plate on to 
drying trays or tables heated by steam heat, and when the mass is 
thoroughly dry it is packed in receptacles for the market. The essential 
feature of this part of the invention is the peeling of the potatoe in the 
manner described previous to cooking and drying the same. In preserving 
turnips, parsnips, and carrots according to this invention, he first washes 
the roots, removes the skin or peel, and then cuts the roots into small 
frazments of convenient size, which he boils or steams until they are 
sufficiently soft tv be squeezed through a periorated plate. This pulp or 
wasb is placed in thin layers upou metal trays or receptacles, the surface of 
which has been previously rubbed over with olive oil, butter, or other 
fatty oleaginous substances, or combinations of the same. These trays 
with the pulp upon them are subjected to steam heat, with a view to the 
complete desiccation of the mass, which, when completely dried and 
allowed to cvol, is ready to be packed for the market, 

2758. J. TOWNSEND, Glasgow, ‘* Manufacture of nitrate of potash.”—Dated 
6th November, 1863, 

In making the nitrate of potash according to this invention, nitrate of 
soda is taken in conjunction with muriate of potash, sulphate of potash, or 
carbonate of potash, as is usual, but instead of adding thereto as much 
water as will dissolve the whole or nearly the whole of both salts employed, 
there is added a smallr quantity of water, such water being hot. It is 
preferred to proportion the quantity of water so as to produce a solution 
of a strength of about 102 deg. Twaddeil, but a somewhat greater or less 
strength will also answer. The solution is, by preference, formed in a 
cylindrical vessel heated »y a coil of steam piping, which piping is arranged 
around and against the sides, and in the centre a shaft fitted with beaters is 
made to revolve to keep the solution agitated and prevent deposits on the 
steam pipes. The solution being formed of the proper strength, is run 
into vessels fitted with filter bed, and is allowed to stand sufficiently for the 
muriate, sulphate, or carbonate of soda to be deposited. The solution of 
nitrate of potash is drained off through the deposited soda salts, and is 
conducted to the crystallising vessels, where it partially crystallises without 
being again heated, and while crystallising it is by preference stirred so as 
to granulate it in order to facilitate its t purification. The 
mother liquor is evaporated, by preference, in a vessel with an agitator and 
coil of steam piping, arranged like the vessel hereinbefore described as 
forming the primary solution, and the evaporation is continued until the 
liquor is sufficiently concentrated to deposit any remaining salts of soda 
contained in it, such depo.it being effected in filtering vessels as before, 
while the remaining nitrate of potash is drawn off therefrom and crys- 
tallised as before, The crystallised nitrate of potash is washed or treated 
with cold water to remove any muriate, sulphate, or carbonate of soda 
remaining with it, and for this purpose it is put into a vessel with a per- 
forated false bottom, and the water is either made to drain slowly through 
it downwards, or is introduced below so as to rise up slowly through it. 
The water used in this process is employed in making fresh solutions of the 
raw materialx, or it may be evaporated so as to yield further quantities of 
the nitrate of potash. ‘The nitrate of potash after being washed as described 














is dried by preference by means of a hydro extractor aided ty hot air. The 

product thus obtained is of considerable purity, but it may be further 

purified by well-known processes if 

2762. W. H. Perkin, Sudbury, “* Manufacture of colouring malters suitable 
Jor dyeing and printing.” —Dated 6th November, 1863. 

This invention consists in producing from mauveine (or the base of the 
colouring matter generally known as mauve or aniline purple), or it may 
be from a carbonate or feeble combination of the said , other purple 
colouring matters of redder and also of bluer shades. To produce the 
redder colours the mauveine is subjected tu the action of the chloride, 
bromide, iodide, or other salt of methyl, ethyl, propyl, butyl, amyl, 
ethylene, anyline, allya, or other organic radicals. 

2767. R. Batt, Milnthorpe, Westmoreland, ‘* Paper-making machinery.”— 
Dated 7th November, 1863. 

In carrying out this invention the inventor uses the Fourdrinier wire 
frame with its endless web of wire, taking the pulp in the usual manner as 
far as the suction box, and he uses either the couch rolls as ordinarily con- 
structed, or any other suitable pair of rollers of wood, or of metal, and either 
plain, grooved, or furrowed. The aforesaid endless web of wire can be driven 
by ‘the friction of this pair of rolls, as in the ordinary manner, but the upper 
roll can be so dis} and applied that it may be pressed against the under 
roll, at any angle that may be required, or against the endless web of 
wire only without pressing against the under roll stall. By this 
invention the upper roll may be placed at any convenient position 
on the wire beyond the suction box. The wet felt is carried round the upper 
(as the inventor prefers) of this pair of roils, whereby @ long endless web of 
thin felting (instead of the usual thick jacketting) is interposed between the 
roll and the web of pulp. The pulp adhering to the felt in preference to 
the wire is carried (supported by the felt) direct to the drying cylinder. 
The felt can have washer and squeeze rolls for cleansing it while in work. 
Press rolis may be used if needed, but for thin papers he prefers taking the 
web of pulp direct to the drying chamber.—Not proceeded with. 

2781. H. Mra@r, Paris, ‘‘ Soap.”—Dated 9th November, 1863. 

This invention is founded on the three following principles, viz. :—First, 
in preparing globules undecomposable even in a hot state by a lye, and in 
keeping these divided globules in a permanent suspension in the alkali 
liquid by using a hot lye sufficiently weak, and in sufficient quantity, 
assisted with a continuous stirring kept up until the saponification is com- 

feted. Secondly, in dividing, hing, and refreshing the soap sufficiently 
iled so as to pour it in a state of pure and tepid granules into the frames. 
Thirdly, in making use of one sort, and of one single lye from which the 
glycerine can be extracted, and which lye can be made more economically 
by quickening the time. The essential quality of the soap consists in a com- 
plete saturation—that is to say, in the entire disappearance of the glycerine. 


Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro- Magnetic, Apparatus, Elec- 
trical Apparatus, Galvanic Batteries, §c. 


2682. J. Hawortu, Hart-street, Bloomsbury, London, ‘* Conveying electric 
signals and telegrams without the intervention of any continuous artiicial 
conductor.” —Dated 30th October, 1863. 

This invention cannot be described without reference to the drawings. 














- Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2698. A. WASSERBURGEN and T. Bessenerr, Calvert-street, Shoreditch, 
** Manufacture of show cards, window tickets, d-c.”"— Dated 31st October, 
1863, 


This invention consists in manufacturing the above articles to supersede 
printing, writing, or painting on paper, glass, wood, or similar surfaces, as 
hitherto done by combinations of single letters on paper, cardboard, glass, 
wood, or other suitable surfaces, and in the manufacture of quite a novel 
kind of letter for the above-specified pu: p »ses, by which means the inventors 
produce letters in relief, thereby giving to show cards, window tickets, or 
labels, a striking and prominent appearance, and an increased durability 
combined with excessive cheapness. The mode of manufacture is as follows : 
—As the raw material for the production of the above-named articles the 
inventors use leather, gilt, silvered, or parti-coloured, aud rendered water- 
proof by covering the colours and designs with varnish or using varnish 
colours. They produce the letters by means of stamping them to the 
requisite forms, by cutting them by hand, after having—by means of stencil 
plates or designs—determined their requisite forms, Although leather forms 
the principal raw material, the inventors can use imitations of leather, such 
as American and other cloths, gutta-percha preparations, oil cloth, papier 
maché, or any other preparations representing leather, and used for other 
objects and purposes.— Not proceeded with. 

2699. S. H. Parkes, Birmingham, “ Opera glasses, telescopes, microscopes, 
spectacles, &c.”—Dated 31st October, 1863. 

This invention has for its object the prevention of the heat and irritation 
in the eyes which commonly attend the use of such optical instruments as 
are brought near the eye in use, and consists in the improvements herein- 
after described in constructing the said instruments, or such portions of 
them as are brought near the eyes in usiog the said instruments, When the 
optical instrument has an eye piece or eye lens, as in the case of opera 

lasses, tel pes, and micri pes, the p makes the lens which is 
presented to the eye of a diaphanous substance, having a power of conduct- 
ing heat greater than that of glass, such, for example, as pebble or rock 
crystal. By the use of such a material the heat radiated from the eye is not 
retained on the surface of the lens to be radiated back again to the eye, but 
is conducted through the substance of the lens, and is in part radiated from 
the side most distant from the eye. He also inserts between the lenses of 
the eye piece, or between the eye piece and the object glass, a leas or plate 
of tinted glass, having the power of intercepting more or less the rays of 
yellow light, which rays are most irritating to the eye. The said tinted 
lens may also be made to assist in correcting the spherical aberration of the 
other lenses. In spectacles and other optical instruments usually made of 
single lenses, he employs a compound lens, the said compound lens con- 
sisting of a pebble or rock crystal lens and a tinted glasslens, He prefers to 
cement the pebble or rock crystal lens and the tinted lens together by 





also through the oscillating double-beat valve; the piston may be actuated 
by any ordinary method of producing a recip ting motion, The oscil- 
lating valve which works in the chamber between the two pistons is a 
delivery valve only, but is common to both pistons, and is operated upon by 
each at the same time, being drawn by one and forced by the other. The 
double cylinder or double barrel (as more generally expressed for pumps) 
may be made in one or more pieces; and, to e it more readily unver- 
stood, the mtee considers it as two cylinders, viz., one cylinder on each 
side of the delivery chamber, which delivery valve ~erves for both pistons. 
Openings are formed in the cylinders, in clove proximity to the central 
delivery valve chamber, for the admission of water or other fluid to follow 
the course of the piston ; a suction vaive is provided for each piston, and 
the pump will work in the following manner :—Motion is communicated to 
the pistons simultaneously, As either piston recedes from the centre, 
towards the open ends of the cylinder, it draws the double-beat delivery 
valve (through which the piston rod passes) up against the seat in the 
valve chamber nearest to it, and thus creating a vacuum, the suction valve 
in communication with the receding piston is opened, and water or other 
fluid is admitted to the cylinder in the ordinary way; at the return stroke 
of the piston the suction valve is closed, and the delivery valve is forced 
from its seat by the water driven by the returning piston, and at the same 
time drawn from it by the other piston on the other side of the delivery 
valve chamber by vacuum, and the water or other fluid is readily 
discharged. The repetition of this action with every forward and backward 
movement of the pistons will effect a more copious and continuous dis- 
charge of water or other fluid at the outlet pipe. ‘The traverse or oscillation 
of the discharge valve may be regulated as required for the discharge of 
water, gas, air, or other fluids, and the delivery valve may be inserted 
through an opening between the suction valves, or through an opening 
made in any other couvenignt part of the chamb This i tion relates, 
Secondly, to a novel arranffement of pump valves and passages, whereby a 
pump of a very large working ity is simply and cheaply constructed, 
Thirdly, to a ready method of adjusting or securing two pistons on one rod 
simultaneously. Fourthly, to an adaptation of the oscillating double-beat 
— steam engines, water engines, blast engines, exhausters, and other 
machines. 


2709. T. ADAMS and J. Scort, Little Tower-street, London, ‘* The trans- 
mission of patterns or samples of merchandise by post."—Dated 2nd 
November, 1863. 

This invention consists in the following arrangements :—The inventors 
make or form out of paper, linen, canvas, or other material, an envelope 
in the shape of a bag open at the end, with a flap or lapel. They gum or 
cement the underside of the flap or lapel in two distinct places or lines, 
They cause the flap or lapel to be perforated betwixt the two lines of gum, 
so that, in using the said envelope, the sender attaches the flap or lapel by 
that line of gum nearest to the end of the flap or lapel. The post-office 
official, in order to ine the tents, tears open the package at the 
perforated line, and secures it again by that portion of the flap or lapel 
immediately over the perforated line, and which portion has not been 
previously used to secure the contents of the envelope.—Not proceeded 
with, 

2710. F, J. VaNpEuvinne, Brussels, “‘ Machinery for excavating land.”— 
Dated 2nd November, 1863. 

This machinery is intended to make cuttings in mountains and hills for 
railways, roads, canals, or other works. For this purpose a framework, 
mounted on wheels, and running on rails or on a tramway, is employed. 
This framework carries a small steam a, of sufficient horse power to 
work the apparatus. On the front part of the frame or carriage are placed 
two vertical shafts of wrought iron, working in bearings bolted to the 
frame ; these shafts are furnished with a number of arms, carrying picks 
with steel points ; they are fitted and wedged to the shafts, ana the picks 
are placed on the shaft so as to form the blade of the helix or screw, so that 
only the points of one set of picks of each shaft touch at the same time 
the earth to be removed, and the sets of picks succeed each other without 
interruption. These shafts work in opposite directions, so that the picks 
cross one another continuously, and the arms on the upper ends of the 
shafts are longer than at the lower ends, so that they make in working a 
sloping cutting. The shafts with the picks are actua’' by gearing and 
driving belts from the engine. This apparatus cuts and detaches the earth, 
and throws it into buckets fixed on an endless chain ; the buckets take the 
earth up to the top of the frame, and empty it down an inclined plane into 
wagons for removal. These wagons may be placed either on the right side 
or left, or behind the frame, as most convenient, The frame is worked 
forward by a shaft fitted with a screw, working with a worm wheel on the 
axles of the carrying wheels; the whole apparatus is thus moved for- 
ward, so as to keep the picks continually in contact with the earth. 


2712. T. J. Wintorn, Clifton, near Bristol, ‘* Ventilators and fire-guards.” 
Dated 2nd November, 1863. 

The First part of this invention relates to that description of wire gauze 
or perforated ventilator which is attached to the upper sash of a window, 
so that, as the window is opened, the ventilator is drawn down over the 
open space, so as to prevent draught, and also to exclude dust, smuts, 
insects, or other annoyances from the apartment where it is used, the ven- 
tilator being formed of two or more strips or sections hinged together 
longitudinally, so as to fold up and open out in the manner of a folding 
screen. The frame of each section is made of zinc or other metal surround- 
ing wire gauze or perforated metal, and the hinge is made of a convolute 
form by rolling the edges of the two frames one within the other, so as to 
form a hinge which is not only capable of folding to any angle, and of being 
drawn down straight, but also of lengthening and contracting without 
exposing any slit or opening whatever, each section beingmade of two or more 
parts, capable of sliding over each other, so that the ventilator can be 
extended or contracted, to fit it i liately to any size of window, aud 
readily removed from the window to another when desired. The Second 
part of the improvements relates to what may be called a “conical shaft 
ventilator.” This ventilator is constructed of perforated zinc or wire 
gauze, bent or rolled into a conical form, with a shaft in the centre, about 
2ft, or more long, to cause an upward draught, and, by that means, to carry 
off the foul air. This ventilator is intended to be fixed in the ceiling or 
wall of any large building, the outer edge of the ventilator bemg inserted 
ina hoop of wood. The Third part of the invention relates to a ** crino- 
line safety fire-guard.” This is also constructed of wire gauze, 
completely envelopes the fireplace without impeding the ventilation, and 18 
f iat the side of the stove by hooks or any other suitable arrange- 




















Canada balsam, but he does not contine himself to this ar 
2700. W. Tasker, Southampton, *‘ Manufacture of safety paper.” —Dated 
31st October, 1863. 

This invention cannot be described without reference to the drawings. 
2704. J. H. Brown, Adam-street, Strand, London, “ Fastening and securing 
envelopes, letters, dispatches, parcels, dc.” —Dated 31st October, 1563. 

These fastenings consist of folding pieces of metal, or other suitable 
materials, cut, stamped, or otherwise formed of any desired shape or con- 
figuration, two opposite ends or parts of which are made duplicates of each 
other, so that upon such duplicate parts being brought together by a blow 
or pressure, the said duplicate ends or parts are so fastened that they 
cannot be again separated, and similarly refastened without detection, it 
being impossible to separate the same when once secured without absolutely 
destroying the form a:.d integrity of the fasteuing. 


2705. W. Pore, Bristol, “ Machinery for breaking or crushing stone.” —Dated 
31st October, 1863. 

This invention co sists in certain impr in hinery for break- 
ing or cru-hing stone, whereby greater rapidity and efficiency of work can 
be effected than by other machines at present in use. ‘The patentee con- 
structs a powerful cast iron frame in one piece, with legs or supports ; the 
upper part of this frame contains a gudgeon, working in bearings on each 
side of the frame, and carrying a mo.able iron jaw descending therefrom ; 
the front portion of the frame contains a fixed iron jaw, and both jaws are to 
be serrated or corrugated on their biting or crushin, faces. Through the 
central portion of the frame a driving shaft is set in bearings, and a fly- 
wheel is fixed thereto on each side of the frame at each end of the shaft. 
This shaft actuates two cams or eccentrics, which bear against the rear of 
the movable jaw and force it towards the fixed jaw at every revolution of 
the shaft, the movable jaw being brought back to the cams by means of a 
spring acting on a hooked bolt passing through the frame, and connected 
with the movable jaw. These cams are te be made of cast iron, but faced 
with steel at those portions of their circumference which bear upon the 
jaw ; so, also, the rear surface of the jaw, which receives the strain or pres- 
sure of the cams, is to be furnished with a layer or plating of steel fastened 

dat 





ment. A large sliding door is formed in the centre of the guard, to admit 

of access to the fire for supplying fresh fuel, or for other purposes, 

without the necessity for removing the fire-guard.—Not proceeded with, 

2713. T. W. ALDERTON, /pswich, ‘* Sewing machines.""— Dated 3rd November, 
1863. 

This invention relates to certain peculiar arrangements of the feed motion 
of sewing machines, and also to an arrang tof hani for driving 
a shuttle. A ding to one ar t of feed motion the patentee 
obtains all the movements required in a four motion top feed from a cam 
fixed on the front end of a driving shaft contained in the fixed arm of the 
machine, such cam being enclosed in a box or chamber in the front end of 
the bracket. If a feed in one direction only be required, the cam will have 
two actuating surfaces only, the one to raise the foot, and the other to give 
the lateral mvtion thereto ; but when a du, lex feed is required, 80 as to 
enable the cloth to be propelled in either of two directions at mght angles 
to each other, the cam is provided with an additional actuating surface, 
viz., one on the side or face thereof, which is brought into play when re- 
quired, while the other actuating surface remains out of action, The 
surface which lifts the foot is always in action in whatever direction the 
feed may be effected. The stem of the foot is —— to a horizoutal cross 
lever at its upper end, and this cross lever works on a centre in the head of 
the fixed bracket, a projection on the under side of the lever resting upon 
that part of the feed cam which gives the lifting motion to the foot. The 

ropelling motion of the foot is transmitted to it by a lever which works 
nacentre inthe back of the bracket head, the upper end of the lever 
being provided with an a*justing screw, which is acted upon by the feed 
cam, while the lower end of the Jever bears against the stem of the feeding 
foot. When a duplex feed is required, the lever is provided at its upper 
end with two adjusting screws, the one being acted upon by the periphery 
of the cam, ani the other by the face or side of the cam, each screw being 
brought into or out of action according to the direction of feed required. 
Another part of the invention relates to improvements in the feed motion 
of the Thomas machine described and ill 1 in the specification of 
letters patent granted to William Frederick Thomas, in the year 1855, and 














by screws, and dovetailed, so that they may be removed and e 

~ time. The fixed jaw is to be dropped into its place in the frame, and 
held there by wedges or keys. A driving pulley is to be fixed at one or 
both extremities of the shaft, whereby power may be communicated to the 
machine from a steam engine or other power. The stone or other hard, 
brittle substance being placed between the jaws, it will fullow that, at every 
revolution of the shaft, pieces will be broken or crushed therefrom ; and 
since the space at the top is much larger than that at the bottom of the 
jaws, by reason of its oblique crushing face, it will also follow that, ulti- 
mately, the stone will be broken into pieces of a nearly uniform size, and 
will ultimately fall through the jaws. The stroke or motion of the movable 
jaw may be reduced or inc according to the eccentricity given to the 
circumference of the cams. The patentee proposes to fit the bearing brasses 
into oblong recesses in the side of the frame, so that they may be set by 
screws or wedges, so as to carry the movable jaw closer to or further from 
the fixed jaw, so as to break the stones to any size required. 


2707. S. HoLuuMan, Cannon-street, Lordon, ** Machinery for raising and 
forcing jluids.”— Dated 31st October, 1863. 

This invention relates, First, to a novel construction and arrangement of 
pumps, valves, and water passages, by means of which a simple and efficient 
pump is produced, The pump consists of a double open-ended cylinder, 
made in a continuous line with a shifting or oscillating double-beat vaive 
working in a chamber formed midway of the double cylinder. Two pistons 
are secured to one piston rod, which rod passes through the chamber, and 





2079, its object being to obtain a duplex feed in a more simple 
manner than has hitherto been effected. For this purpose the rocking 
shaft (referred to in the said specification), which actuates the feeding foot, 
is capable of receiving a longitudinal reciprocating motion as well as & 
rocking motion. Another part of the invention relates to what is known 
as the needle feed, and consists in imparting a lateral play to the lever arm 
which carries the needle, by means of a cam surface acting upon a tail-piece 
on the needle lever, the lever itself vibrating upon a double or universal 
joint, and receiving its up-and-down motion from a crank in the face of 
the cam above referred to, or from a groove cut therein. Another groove 
in the circumference of this cam gives motion to a looper or shuttle, as the 
case may be. 

2714. F. J. Pastore, Piccadilly, London, “ Surveyors’ levels,"—Dated 3rd 

November, 1863. 

This invention consists in a new method of mounting levels and other 
surveying instruments upon the tripod stand. The metal plate which 
screws upon the tripod cap has, at the centre of its upper sides, a globular 
projection, which enters a socket at the end of an upright stem to which 
the surveying instrument is secured, but in such manner as to rovate in & 
horizontal plane in the usual way. The said stem and instrument it carries 
rest upun the globular projection, forming a ball and socket joint, and may 
be inclined in any direction with the tripod plate, so as roughly to set the 
instrument by hand with the aid of the spirit levels, To adjust the instru- 
ment with exactitude, as well as to firmly lock it, the stem has formed upon 
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t an inverted cup, the interior of which is globular and concentric with 
the globu'ar projection on the tripod plate, A second plate or ring sur- 
rounds this inverted cup, the edge of the hole through the said plate 
fitting the cup and forming a ball and socket joint, which allows the said 
ring or plate to assume any position with regard to the axis of the stem. 
This ring or plate, when firmly pressed upon the inverted cup, holds it and 
the stem and instrument in any desired position. The binding or locking 
of the suid ring or plate is arranged in the following manner :—The ring has 
three or four holes formed near its edge, and at equal distances apart ; 
these holes are countersunk on the upper side in a globular form. Milled 
headed screws, having globular projections attached to them, or made 
separately, as hereafter described, pass through the holes in the ring or 
plate, the globular projections under the milled heads of the screws work- 
ing in the countersunk holes. ‘Ihe ends of the milied headed screws work 
in nats, which also have globular projections working in corresponding 
cups formed in separate blocks screwed upon the upper side of the tripod 
plate. By turning these screws, the plate through whi h they pass is forced 
down upon the exterior surface of the inverted cup on the stem carrying 
the instrument, allowing the latter to be adjusted so as to rotate in a hori- 
zontal plane. In order that the adjustment of the instrument may not be 
thrown out by one pair of screws after the first pair (when four pairs are 





used) has been set, it is necessary that the centres of the giobe ends of the | 


nuts in which the screws work should ail bein the same plane with the 
globular projection in the centre of the tripod plate. To prevent theclamp- 





ing ring or plate from rotating in a horizental plane independently of the | 


tripod plate, a stud may be attached to the tripod plate, such hole not 
being cylindrical, but countersunk on one or both sides, thus allowiog of 
the free motion of the said plate except in the horizontal direction, A tube 
may be fitted to the exterior edge of the clamping plate projecting down- 
wards over the tripod plate, so as to exclude dust. 

2715. D. Davy, Shejield, “ Steam hammers.”—Dated 3rd November, 1863. 

Tbis invention seautes to mmprovements in vaive apparstus of steam 
hammers, whereby the working of the hammer is easily regulated, aud a freer 
and better action thereof induced than is obta‘ned by the ordinary mde cf 
working. Toe motion is not subject to any blow or jerk, aud is of much 
simpler construction than the ordinary motion, therefore auch less lisbie to 
get cut of order. The valve of the hammer cyander is aciuated by an 
auxiliary steam cylinder, the valves of which may be small, and, therefore, 
work easily a8 compared with the slide vaives of hammer cylinders. The 
valve apparatus is so arranyed that the vaive of the hammer cylinder always 
travels the same distance, whether the hammer is working the whole length 
of its stroke or only making short strokes, aud remains at rcst for a consider- 
abie period of time at each end ofits © urse ; by this arrangement ample tine 
is always provided for the ingress and escape of the steam to and trom the 
cylinder, thereby ensuring the full and unimierrupted «fives of the blow of the 
han mer. For regulating the length of the stroke of the hammer the 
patentee provides the valve of the auxiliary cylinder with adjustable back 
plates, moving which up and down permits ihe ports tu vpen sooner or later 
in the stroke of the valve, thus admitting the steain svoner or later into the 
auxiliary cylinder, and, therefore, moving its pistow, and with it the main 
valve, at an eary or later period of the stroke. The valve itself is simply a 
flat plate with slots or ports through it, and the patentee provides two of the 
back p'ates before mentioned, which are half the width of the valve, placed 
side by side on it, and so covers its entire breadth. These back plates have 
hollow channels ct in them for the re of the exhaust steam in manner 
of an ordinary slide valve, and are each provided with considerable lap at ove 
end, the lap of the one beim at the opposiie end to that of the other. This 
lap of the one end of the back piates is such that the port in the valve is 
never uncovered at al] by the broad lapping part, while at the other end of 
the back plate, whcre the valve uncovers itself, there is little or no lap; con- 
sequently, as son as the steam is cut off, say, at the upper end, it opens to 
the exhaust at same¢nd, but the steam is not admitted to the other end of the 
auxiliary cyhuder until the valve port passes from ui der the lower end of the 
other back plate, which, like the upper ena of the former one, bas little or no 
lap. From this it will be seen that, by moving the back plates so that the 
ends where the stexm is admitted are brought in their closest proximity, the 
said slice moves a short distance only in admitting the steam to opposite ends 
of the aux. tiary cylinder, and as the slide is moveu directly from the han.mer, 
a short stroke only will be imparted to it; whereas, when those ends of the 
back plates are moved fur: her apart, the slide will move further before ad- 
mitting steam to act on the auxiliary cylinder piston, and, therefore, produce 
a longer stroke of the hammer in proportion to the extent covered by the 
back plates, as it will be obvious the vaive must move a greater distance 
before the inlet ports will be uncovered, whether the stroke of the hauwamer 
be long or short. The piston of the auxiliary eslmder moves the ful 
extent of its stroke, and, consequently, moves the vaive of the main cylinder 
the full length of its stroke, cither for a long or short stroke of its piston and 
hammer, as before wentioned. 

2716. J. Macintosu, North Bank, Regent’s Park,** Taps or cocks sor liquics 
or gases.” — Dated 8rd Noveiwte vr, 1563, ; 

This invention has for its object improvements in ordinary taps cr e cks, 
whereby they are rendered sceure from Leing accidentally «pened. For this 
purpose the plug of an ordinary tap or cock is vo furn.ed with a recess or pro- 
jection that, when the passage into which it fits is closed, a suitable spring, 
bolt, or lever is caused to act thereon, 80 as to lock or secure it m position 
until the loeking instrument is removed or withdrawn to allow the tap or cock 
to be opened. 

2717. R. Eaton, Stockport, Lancaster, ** Machinery sor ruling or marking 
leather”— Dated 3rd November, 1503. ; : 

This invention covsists in the employment of a roller or rollers, on which 
the leather is stretched and securcd as usual, and of a bed plate, slide resi, 
and marking tools made of discs of hard wood, or other suitable material, to 
which a rapid rotary motion is given by straps or bands and pulleys. A slow 
traversi: g motion is given to the slide rest by a screw, and a rotary moti n 
is given to the rm lier or rollers by suitable gearing, the two motions, together 
with the pressure aud rotary motion given to the tools, unpressing the requi- 
site lines or marks on the keather. When lunes or marks in one direeiton 
have been given, the skins or feathers are removed from the roller or roliers, 
and secured to them again, so that at the next operation lives or marks at 
right angles or disgonai to the first are produced, 

2719. J. P. Boorn, Cork, Ireland, * Buls and bedding.”— Dated 3rd Novem- 
ber, 1863. ‘ 

In performing this invertion the inventor dispeuses with the ordinary 
palliasse, aud aiso the laths and spring mattress of the bedstead, and in 
place thereof employs a strong wooden frame, which is provided with open 
woven canework to support the mattress or bedding. This ceanework will 
give a certain amount of elasticity or flexibility combined with strength 
Which is not attained with iaths or webbing. "Phe bed is composed of a 
mattress and teather bed combimed in one outer case, Which is divided into 
two compartments, in one of Which the ordinary stutling for mattresses is 
placed ; or a coarse and cheap kind of feathers may be employed, and in 
the other compartment the ordinary feather stuffing is employed. at 
proceeded with, P 
2725. P. A. SAUTREUIL, 


beurinys, shafts, We. 
































Fécanp, France, ** Apparatus so* the lebricat.on of 
: *— Dated 4th November, 1963. 

This invention consists in a lubricating apparatus to be appiled to the 
frictional parts of machinery to be lubricated. The principle on which the 
ari@ngement of the apparatus is based is the resistance exerted by the air 
against the exit of avy suitable inbricating liquid ; such, for instance, as oil 
or others from an inverted vessel, with arrow outlet opening, in which the 
said oil or other lubricating liquid is contained, and which is caused to flow 
out of che vessel by the motion and the friction of th moving parts to 
which the apparatus is applied. The quantity of lubricating fluid which 
leaves the vessel is in direct ratio with the speed of the motion lmiparted to 
the frictional parts, the flow of the lubricating liquid consequently ceasing 
entirely during the time the moving parts are at rest. j : 
2726. E. Huaues, Bayilt, Flint, ** Faus sor 

other gases.”"— Datea 4th Novenbes, 165. 

This invention consists m the employment of a screw fan somposed of 
ous of an Archimedean screw, arra: ged ca a horizontal shatt or axis, 
revolving ata greater or lesser depth in water, and arched over by a close- 
fitting and air-tight cover, This improved fan is intended to be employed 
for exhausting or forcing atmospheric air or other gases for the ventilation 
of mines, collieries, buildii gs, and all places and purposes Where Ventilation 
is required for assisting the condensauion of metallic fumes or acid or other 
vapours Which arise in metallurgical and chemical processes, and for the 
biowing of blast furnaces, copolas, hearths, orges, and similar purposes, 








Joretng vad exhausting air or 











2727. E Hows, jun., New York, U.S, Sewiny machines.”— Dated 4th Novem 
ber, Leos, 

This invention consists in certain improvements in several parts of the 
fewing machine, one of which relates principally to that part of the 
machinery termed the feed movement, and such parts as regulate the feed, 
Also in changing the movement oi the feed, so as to sew rows of stitches at 
right angles to each other without tu: hing the cloth, as is the case with the 
oraluary sewing machine, Other improvements relate to the general con- 
struction and conformation of the miac hine, for rendering the connections 
and arrangements easy of access for repair and adjustment. Another im- 
provement is that of applying tension to the shuttle thread, by placing a 
spring of indiaubber at the back or front of the bobbin, and withm the 
shuttle race. Other improvements are in the shuttle. Heretofore 
shuttles have been made to fit close ly in their race, to cause them to acc u- 
rately enter the ueeule loop; such close fitting, however, causes excessive 
wear of theshuttie. To obviate this, and tosecure an easy propulsion of the 
shuttle, the patentee proposes to fit it easy in its race, and at the proper 
tlie, viz, just before and as it enters the needle loop, and to press it 
up to the vertical face of the race by a spring or otherwise. He also pro- 








poses to hold the shuttle thread, dusing the lightening of the stitch, sub- 
stantially as in the invention patented by W. ‘Thomas, December Ist, 1546 
(No. 11464), in combination with an instrament for regulating the paying 
out of the shuttle thread (stitch after stitch) as may be required, thereby 
ensuring & more pertect stitch, and enabling the shuttle to be moved by a 
crank motion, or a motion nearly approaching the same, 7 











r 17, 1864. 





2734. M. Lungavu, Paris, “ Hat or cap Srames."—Dated 4th November, 1863. 
In earrying out this inveution the inventor makes a tissue on ordivary 
looms, and for that purpose a warp of any kind, either cotton, wooilen, 
linen, or silk, is set on the k om; on the said warp he marks out with black 
or red co'our the outside shapes of the required patterns for any kind of 
frame, aud he proceeds weaving as usual with a suitable weft, but after 
throwing the sbuttle once or twice he introduces between the threads of the 
warp a bair of wild boar, which hairs have been previously separated by 
lengths, so as to suit the shape of the patterns. After the hair has been 
inserted, he gives again one, two, or three shoots of the weft, and this opera- 
tion is repeated tili the tissue is completed; then each pattern is cut « ff, and 
a strip of thin stuff being glued over the edges the said edges are united 
together by sewing over forms to give them the required shape and siz» of the 
cap or hat, which is coated over witha layer of gum lac, so as to waterproof 
it. The said frames are then covered up with silk, beaver, or any other kind 
of stuff in use.—Vot proceeded with. 
2735. G. W. C. Craven, Manchester, ‘‘ Machinery sor cutting and planing 
ivon, &e.’ —Dated 5th November, 153. ‘ 

This invention is particularly applicable to machinery for cutting or planing 
armour plates. In preparing these plates for the vessel or «ther purpose for 
which they are intendeu it is sometimes necessary to cut off a piece of several 
inches in wicth. This invention consists in effeeting this object by a single 
‘utting tool, having two cutting edges, one rather broader than the other. 
This cutting tool is secured in a holder which swivels on a centre, or the 
sume result can be obtained by the use of two tools secured in a swivel 
holder ; in either case the cutting edzes vr cutting tools act alternately as the 
tabie with the plate is moved to and fro, This machine is also applicable 
fur surface and edge planing. Another part of the invention consists in 
aituching a swivel cutting teol or tools to a holder or rest constructed in the 
manner above directed, which traverses slong the cross beam at right angles 
to the bed ; the object of this is to cut off and square up the ends of armour 
piates or other heavy articles, or to cut them across.—Not proceeded with. 
2737. E. K. Dutton, Stretford, Chester, “ Apparatus for coating or covering 

the surfaces of rollers or cylinders with leather, &e."—Dated oth November, 
13863. 

This apparatus iz designed to cover the exterior surface of rollers or cylin- 
ders with leather or other similar required materiai, and is applicable to the 
covering of rollers used in machines known as cotton gins, and more particu- 
larly that description called the Macarthy gin, in which the rollers are 
covered with leather wound spirally round the roller. The apparatus con- 
sists of two standards or supports for carrying the roller to be covered, the 
journals of the roller revolving in bearings in the top of the standards, an 
arrangement being made for readily inser'ing aud removing the roller there- 
from. <A planed bar is mounted on the standaids, or on the bed plate of the 
machine, aud is caused, by means of screws or bevel gearing or otherwise, to 
slide to and from the roller, and parallei with the surface thereof. On this 
bar a carriage slides, carrymg two rollers, one with its axis parallel to the 
roller to be covered to press the leather on to the surface of tre roller, and 
the ether with its axis at right angles to the former, to press the coils of 
lecther against each other, the pressure of the first named roller beiig 
«feted by the means of a handle or weighted lever on the shaft actuating 
the s bar ; the iesistance of the carriage as it slides on the bar aff ding 
sullicient pre sure to force the coils « f lecther together. The glue «r cement 
by which the leather is caused to adhere may either be applied to the leather 
or to the roller by hand, or by self acting meaus.— Not proceeded with. 

2740. DL. Buacksurn, Chelsea, “An iiaproved coupling or buckle.” —Dated 
sth November, 1063. 

This improved coupling or buckle consists of a lever hook, to the long srm 
of which a cord or strap is fixed ; toe short arm, afier being passed through a 
fixed loop, is turned and bent round to prevent its becoming detached from 
the loop. The loop being attached to one side of any article to be coupled, 
say, for instance, to one side of the tep ofa glove, the cord or strap is passed 
through an eye loop or aperture in the other side. To form the coupline, 
draw the cord over aud beyond the fixed loop; to uncvuple, draw the cord 
in the reverse direction aud the parts become separated. 

2742. H. Hancock, Clayland’s-road, Cluphau-road, and W. BH. Vicke 
jun., Blackinan-street, Borough, “* Fastening for doors, windows, safes, 
de "—Dated 5th November, 1263. 

This inven n consists in a novel arrangement-of self-octing or spring 
bolts, placed upon the back of a door, aud are capable of being actuated at 
one time by the mechanism hereafter described. To the end of each bolt is 
fastened a chain, which is carried to and fastened round a stud or nut in the 
centre of the door. This nut is grooved, round which the chains are wound 
when the boits are shot back. On the door are tixed two spring caiches, 
ove for the purpo-e of releasing the bolts, and the other for securing them 
when bolted. When the bolts sre required to be released, a smal! key is in- 
serted from the front, which acts upon one of the spring vatches. This spring 
catch releases the stud, by which movement the whole of the bolts are shot, 
and thus the door becomes thoroughly secured, while, at the same time, the 
other spring catch retains the nut, preventing it from being turne’.—Not pro- 
ceeded with. 

J. WiniwortH, Manchester, * Treatment @xd application of ste and 
homogeneous metal.”— Dated oth Noveuber, 1363, 

Ths invention consists in the employment of a more economical and con- 
venient mode of treateng such metal, by means of which the requisite 
suength, closeness, and ductitity may be paried to it, without having 
recourse to the me hanical compression given by the action of steam 
hammers or squeezing machinery, or appaiaius of that class. Instead of 
employing the usual mechanical compression above referred to, the requisite 
stiength, closeness, and ductility are given tothe metal by casting it ina 
form approximating to that in which it is intended to be used, and by 1mmers- 
ing it, without any previous forzing, in a bath of suitable liquid, such as 
oil or water, and giving it afterwards, where requisite, the temper nec: ssary 
to enable the meta: to be worked. As by usii g this process great strength 
and hardness 1s imparted to the metal overated upon, it will be desirable, in 
some Cases, in the construction of ordnayce, to rough turn, bore, or shape 
the eusting prepara'ory to the hardening and tempering of the metal. 
2747. R. T. Tarr, Bsser-stveet, Strand, ** Manufacture of woollen garment 

— Dated 5th November, 1563. 

Heretofore in the manufacture of woolien garments it has been usual by 
hand to mark out on the piece of woollen cloth or fabre with chalk or 
otherwise the forms of the different parts of the garments to be made, 
and the pieces have then been cut cut according to the design so marked on 
the woollen fabric. When many garments of the same, or nearly the same, 
pattern have to be made, much time is uselessly employed in so marking 
the pattern on the cloth or fabric. Now, according to this invention, the 
patentee prints on the wooilen cloth or fabric, by means of rollers or 
blocks, the outline of the pieces to be cut from it; this outline serves as a 
guide for the cutter, and the time which would otherwise be expended in 
chalking or marking by hand is saved. 

Sreiwaut, St. Jokn's-street-voad, Clerkenwell, London, © Collar 
J —Dated Sth November, 1503. 

According to this invention the miventor forms the ** band” of collars or 
culls as a separate or distinct piece trom the ** top,” and he provides it 
with buttons, or other kind of easily worked attachments, whereby a top 
might be readily connected with the band, or disconnected from it. - Not 
proceeded with. 
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2754. W. Davies aad G. Cate, North-street, Old-read, Ste ** Mu- 
chinery Jor cutting corks, buns, yern-wads, &e."—Matel Vuveiiber, 
Ist 





This invention consists in the employment of a foundation plate, at one 
end of which is cast two ribs of equal height. Between these two r 
roller is mounted, with bearmgs at each end; the roller has a slot or 
yroove, and attached thereto is a round or oblong pin fixed in a slide, 
which pin, when working, travels along the slot or groove in the roller, 
and causes it to revolve. The machi is put in motion by a forward and 
backward action, The forward action causes the said slotted roller to 
revolve half a circle, and the return or backward action the other half 
civele. This mechanical motion ¢ es 2 knife of any given length to 
traverse twice its length in cutting a circ > cork or bung, suit 
for ordinary purposes of gun wads. On the other end of the founds 
plate is a standard, Which acts on its own axis; and in the middle of the 
foundation plate, near ove eud of the said ribs, is a corresponding standaid, 
Near the ribs isa long bar, which, when working, traverses forward and 
then backward ; on it are fixed two clams, and between these Clams a suit- 
able knife is introduced, which cuts the cork into a circle of any required 
size or length. There is also fixed on the foundation plate three brackets, 
and in each bracket is a ciret wheel or roller, so arranged that, in 
working these whcels or rollers, shall keep the edge of the knife in cutting 
order There are also fixed, at one end of the foundation plate, two 
brackets, through which a slide passes, with cams or holders attached, in 
Which the piece of cork to be cut is placed. — od pre led wit 
2755. C. H. SourmaLn cad R. Hear, Staleybridye, ** Cutting and 

the soks and heels of boots and shoes, and screwy then ou lo he uppers 
or cocerings, &e.”— Dated bth NoventLer, 103. 

This invention relates to that description of boots and shoes in which the 
soles are fixed to the uppers or coverings by screws, and consists in cutting 
the soles, making the screws, fixing the soles, i finishivg their edges by 
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mesns of self-acting machinery, so that a larze number of boots or shoes 
can be made in a short time, withou ploying skilled labour, 1 only 
requiring the ordinary wooden last, without any plating, the several opcra- 





tions be g performed either in one maciine, or one machine employed for 
cutting the soles, another for screwing the soles and heels on to tue uppers 
or coverings, and another for parug and finishing. As U ews are 
required to be of a greater length for the heels of the boot or shoe than for 
the soles the patentces begin by screwing on the sole at one of the sides 
ciose to the heel part, and continue Onwards round the toe and the other 
side until they arrive again at the heel part, and this operation is performed 
for as mavy boots or shoes as required, atter which the heels are screwed 
on, and then the soles and heels are pared and polished cither in the same 
machine or in a separate one, 






































2757. J. S. Guirerre, Paris, “‘ Inhaling apparatus.”—Dated 6th November, 
1863. 

This apparatus consists of a vessel, fitted as hereafter explained, through 
which air is to be drawn before being inhaled. This vessel is provided with 
an inlet tube, for the admission of air, and the mouth of this tube is 
covered by one, two, or more loose cones or thimbles, which fit over one 
another, and in the crown of each of which is an aperture. The aperture 
in the lowest cone is the largest, and in that next above it is smaller, and so 
on, the aperture being smallest in the top cone. By these apertures the 
admission of air is graduated according to the requirement of the parti- 
cular case being treated. There is also an outlet pipe from the vessel, 
which opens into a tube terminating in a mouth-piece, and of sufficient 
length to cause the condensation of any condensible vapours Lefore 
reaching the mouth of the patient. The patentee prefers the employ- 
ment of loose perforated cones, for regulating the admission of the air, 
but other means of regulating may be adopted. — Not proceeded with. 

2760. W. D. ALLEN, Shelield, ‘Casting ingots of steel."—Dated Cth No- 
vember, 1563. : 

The object of this invention is to prevent the sudden chilling ef the steel 
that now takes place upon its coming in contact with the iron mould now 
used, and also to protect the iron mould from injury by the sudden heat 
and direct contact of the molten metal, The improvements consist in 
lining the inside of 1ron moulds, in which ingots of steel are cast, with a 
thin coating of loam clay, or other suitabie material that isa slow con- 
ductor of heat. The patentee uses a thin coating only of the loam clay or 
material, so that the absorption of heat by the iron mould may prevent 
such thin coating from becoming fused by the great heat of the steel. The 
iron moulds may be perforated with small holes, to allow of the escape of 
the heated air contained in the lining. 

2763. R. Jounson, Manchester, ** Testing the strength of wire sor telegraphic 
and other purposes.” — Dated 6th November, 

This invention cunsists in testing the stre 
surfaces one of which is caused to draw it forward at an accel 
2704. W. E. Newton, Chancery-lane, Loudon, 

municotion.—Lated bth Nocewmber, 1563. 

This invention relates in the first place to a novel arrangement of mecha- 
nism for producing a double loop or chain stitch by two needles. The 
Second part of the present invention has for its object so to construct a 
sewivg machine of tuis kind that, either the siuttie stitch as described 
unver the patent just referred to, or the double chain stitch described 
under the first head of the present invention, may be produced in the same 
machine by mereiy exchanging some of the parts. The Third part of the 
invention relates to another construction of machine for making a double 
loop or chain stitch, the several parts being so arranged and combined that 
a simple and inexpensive machine will be produced. 
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J. Jounson, Peterborough, “ Apparatus for lubricating Uc 
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aad other parts of steam engines.” —Dated Tih Nocenber, 
This iuveution cousists of an oil vessel or cup with a tube extending 
nearly to the cover of the cup, through which a screw valve is introduced, 
with a seating on the top of the tube; by altering the distance of the vaive 
from the sea the quantity of oi! or other lubricating matter flowing out 
from the apparatus may be regulated. At the bottom of the tube is 
another valve seating and a spherical valve. The apparatus is filled 
through an opening m the cover which is afterwards closed by a taper 
screw. The condensed steam is ejected when required through a screw 
valve near the bottom of the oil vessel, 

. J. J. and G. W. Dyson, Tinsley, Yorkshire, ** Machiaery sor forming 
melal plates, bars, and rods taper.”—Dated Tth Novewber, 1863 

This mveution consists in forming flat plates and bars taper on one or 
both edges or sides, and in forming circular rods taper either from end to 
end, or for a portion of their length only, by placing the metal while hot 
iv a swage having a channel or groove mae in it corresponding to the taper 
to be given to one side or edge of the plate. When both sides of the plate 
or bars are to be tapered, or when a circular rod has to be tapered, then 
two such swages are used one over the other, the bar plate or rod being in- 
serted in the groove or channel in each of the swages, The swage or 
swages, as the case may be, is or are then passed between rolls until the 
plate, bar, or rod is finished. The invention also consists in cutting plates 
or rods taper by fixing them while hot at angies according to the taper 
required on a shde or guide which 1uns between re volving cutters so 
arranged as only to cut the plate or rod about two-thirds through the 
thickness. The erance is completed by breaking when the plate or rod 
is cold. —Not proceeded with. 

2771. L. Brauam, Hatton garden, London, “ Spectacles and hand Jrames.”— 
Dated 7th November, 1863. 

This inveution ¢ msists in the application of metal in certain form and 
combination as the fru of such articles, particularly in the clastic con- 
nections between the eyes of hand frames, which, as well understood, grip 
the nose, and are sustained by the pressure exerted through the elasticity 
of such parts or springs applied thereto, For this purpose, instead of 
using a flat steel spring, or a helical coil of wire, as heretotore, the patentee 
employs a combination of wires, whereby great strength and elasticity is 
obtained, and at the same time great lightness, and with sufficient grip to 
fix the frame on the nose, as usual, which grip from the extreme lightness 
and great elasticity of the combined wires is reduced to a minimum, but is 
sufficient. For this purpose he either combines a number of wires parallel 
with each other, and in the same plane, or he interweaves, plaits, or braids 
them together in any manner and form, but by preference, as flat as 
possible. If of steel, he haraens and tempers these wires to give them the 
necessary elasticity. Hand frames made as before mentioned are it, but 
possess remarkable elasticity, strength, and tenacity, more espec jally the 
plaited combination, and are, therefore, not liable to break or get out of 
order or shape. He also makes the frames of plaited or combined wires, as 
also spectacle frames generally, soldering or otherwise securing Joint pieces 
where required ; the joints may in some cases be made of plaited wire 
material. by the word ‘frames ” in spectacles he includes the side pieces, 
and im fact the whole of the spectacles except the lenses. 
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. W. CLAKK, Chancery-lane, Lordon, “ Sewing machines.”"—A communs- 
cation.— Dated Tth November, 1803. ; - 

The object of this invention is to obtain a loop check which will work 
equaliy well for all kinds of work, and which can be applied at small 
expense to machines now in use, and to this end it cousists in providing a 
recess in the lower part of the mner face of the bobbin ring, and turuishing 
the said ring with a hook or tooth projecting over a portion of the said 
in such manner as to stop the outer portion of the loop in its 
passage over the said bobbin. 











2774. A. Prince, Trafauiyur-square, Charing-cross, L 
chines.” - Dated 7th Novenber, 1863. - 
This invention relates, First, to improvements in sewing machines where 
loopers are used, and, Secondly, to improvements in sewing m achines of all 
descriptions whereby they may be rendeied in a measure seif-actug by the 
application of an independent motive power, so as to dispense with the use 
of the treddle, or with direct manual :otive ; and, Thirdly, to iunprovements 
jor facilitating the operations of double hemming and such lke work. 
2752. W. J. Cunnincuam ond H. Connor, Victoria Dock-road, ‘* Sewing 
machines "—Duted vth November, (503 
This invention relates to that class of machines used for fret and other 
orvamental or shaped work, For this purpose the patentees mount a saw 
(which, for fine work is necessarily very narrow) between two levers or 
beams which take on to bars or pieces working in vertical guides, to w hich 
pieces the saw is immediately fixed. The saw passes through a table which 
they prefer to cast of a piece with the frame, the form of which s nuewhat 
resembles a single armed pressed, but lighter, the arm being of considerable 
length, and according to the size of the work to be taken in. The extreme 
end of the table rests upon a foot cast thereon immediately under the saw, 
which foot has guides or chases in it which serve to guide the lower piece 
to which the saw is affixed, while the upper piece or bar slides in a guide 
formed on the end of the arm. The upper lever or beam Is pivotiea on & 
fulcrum at or about mid length, and mounted on the frame arm, while the 
lower one is parallel and similarly mounted on a fulcrum bxed to the under 
side of the table. Tae opposite ends from the saw of these levers are 
shed to a suitable connceting-rod by joint pins. To this connect ng-rod 
they communicate an up-and-down motion by means Of a Trictiot bowl 
e 1ereon, and taking into au eccentric or cam groove 1h the driving 
wheel « ver, Whose axis is fitted in bearings in th cast frame ; or it 
may be communicated by means of a crank motion, the crank pin taking 
into a horizontal siot formed on the connectiug-rod. This driving wheel 
iuay either be driven by handle on the axis, or by a strap from anny suitable 
motive power machine, The saw is adjusted and tightened between the 
levers by « tension screw suitably applied by pretercuce to the lower 
reciprocating piece to which the saw is fixed. A foot piece depends from 
the arm of the frame, which is furnished with an adjusting siot to accom 
modate it to the thickness of the work, which it presses on and holds down 
on the table. This machine they sometimes mount oa a bench, and work 
by a wheel and treadle fiom below. They torm the frame single, and, in 
wrder to ke ep the levers and other parts central therein, they core or - 
pen spaces required to be occupied by the several working parts, which, 
With the frame or casting being ali in one piece, renders the whole com- 
pact and of economical construction, 
>. A. Barcuay, and A. Morton, Kilmarnock, 
ting fluids.” Dated 7th November, 103. 
relaies to certaim arrangements and construction of appa- 
ratus for raising and forcing Muids geerally, which apparatus may either 
inject or eject tluids or gases uf any descripuon without the aid of auy Mmov- 
ing machinery. According to one modification of this invention, a circular 
chamber or cylinder may be so divided that the lower part may be in com- 
munication with the suction pipe, while the upper part may be lu re 
nication with the actuating fluio, or vice versa. Within the lower “= 
this chawber or cylinder a flat or curved annular surface may be arma go 
an inverted cone in the centre, so fixed that a iree aunular opening 18 leit 
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ail round it ae the passages of the water, or other fluid, to be raised. Within 
the upper chamber another similar annular surface piece may be so arranged 
that it can be adju-ted either nearer to or further from the ‘annular surfsce 
surrounding the inverted cone. Through the centre of this adjusiable piece 
the actuating fluid passes, and on meeting the base of the inverted cone, 
impinges thereon, and radiates in thin annular waves towards the pe iphery, 
carrying with it the water or other fluid to be raised, which outers by the 
annual opening formed in the lower part of the chamber. In cases where it 
is necessary to force as well as lift the water, or other fluid above the anpa- 
ratus, the discharge chamber may be so formed as to cause the issuing fluid 
or fluids to glide gradually into a direction at right angles therewith before 
being finally discharged. This may be accomplished in various ways: for 
instance, an elliptical-shaped discharge chamber may surround the issuing 
fluid, so that one end of the chamber may form a circle of which the issu- 
ing fluid becomes a tangent thereto. The ong 4 smaller end of the chamber 
may then be connecied, or of itself form the discharge orifice. It may be 
necessary to combine two of the before mentioned apparatus s» that the one 
may merely raise or lift the water or other fluids, while the other then 
merely forces it, and by this mesns supply water to steam boilers from any 
depth where an ordinary lift pump is reqaired. Another part of this in- 
vention consists in applying the b: fore mentioned appar to locomotive 
or traction engines, tor the purpose of retiiling their tank: he convenient 
depths, by the rise "of their own steam 
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Ar Wolverhampton, on Wednesday, there a better feeling 
among the iroumasters upon ’Chauge than there was last weck. 
A few transactions were reported in pig iron, and more orders 
were received for finished iron. Except, however, for iron pro- 
duce by the first-class houses, the orders had to be accepted at con- 
siderably under list rates. Orders were still being held back by 
agents, in the hope that prices would be reduced after the Prelimi- 
nary Meeting, which will be held on the last Thursday of the mouth 
at the Stewponey. But the leading members of the trade are still 
of opinion that no reduction on the present prices will be recoim- 
mended at that meeting. The men are only in a supply hardly 
sufficient to meet the present demand for their labour, and it is 
known here that new works are about to be started, chiefly upon the 
banks of the Mersey, where many men would at ounce find employ- 
ment if it should be attempted to reduce their wages. 

The improved tone of the iron trade in Wolverhampton on Wed- 
nesday was more than maintained in Birmingham yesterday 
(Thursday). The recent great demand for plates is increasing, and 
considering that there are 76,000 tons of iron shipping on the stocks 
in Liverpool alone, the demand must, for some time, be heavy for 
ship plates. and-by, however, it will be interfered with by the 
competition of the new works nearer to the places of consumption. 
The demand is also growing : for girder plates, but for these the 
makers have, in many instances, to accept prices —_ are a reduc- 
tion upon list rates. ‘The railway demand is good, and there 
was yesterday expected to be considerable comp tition at the 

Kast India Heuse for the 13,000 tons of rails and chairs required 
for Indian lines. From America orders coutinue to be received, but 
they have not been smaller in value since the war first broke out. 
The sixty days to which the increased 5) per cent. duty was applied 
expires on the Ist of next month, but it is coutidently expected, by 
agents in New York, that it will be reimposed after that date, Iron 
is now, however, about to be sent off from the works to arrive out 
after July lst, whatever may then be the duty; anda larger quan- 
tity is going out because, from some cause unexplained, certain of 
tie American masters are now making a quality inferior to that 
formerly produced i in the States. 

We receive information from California that all the ironworks 
there have been at a standstill for nearly ten weeks previous to 
May 5. Lronmoulders, blacksmiths, boilermakers, &c., receive 16s. 
per day, and they have struck for 18s,, which the masters refuse to 
pay. 

With reference to the general trades of the district, we have to 
report that in I mingham there are complaints of quietude which 
is not, however, very perceptible, inasmuch as most of the mapu- 
factories are on at fulltime. There is a lack of animation in the 
metal trades, aud the demand for material has fallen off, and in con- 
sequence, thoso who supply rolled metal to the manufacturers are 
ouly moderately employed. ‘The edge tool manufacturers, metallic 
bedstead makers, iron wire drawers, and the electro-platers, are doing 
a good steady trade ; aud the brassfounders are tolerably busy. 
Complaints are beiug made by those engaged in the fancy trades, 
and the button makers report business slack, but not more so in that 
respect than it has been ali through the spring. In other parts of 
the district the reports are favourable , the shovel and fork makers 
are busy; the casting trade is active, and the large works in the 
neigubourhood of Weduesbury are in full operation. At Westbrom- 
wich the hollow ware trade is in a healthy state but in chains and 
cables there is not so much doing. In the stap'e trade of Walsall 
there is a want of animation. Tre inactivity which prevails in the 
gun trade at Darlaston is very much felt, some of the artisans 
enyaged in that branch being only partially employed. At Willen- 
hall the lock tiade is tolerab ‘ly good for the time of year. ‘The tin 
plate workers and japanvers in bilston are steadily employed, 

The brassfouuders of Birmingham have resolved not to increase 
their discounts in consequence of the recent fall in the price of 
copper. ‘hey are convinced that in a very short time acu is 
just as likely to go up again in value, and in that cave the labour 
and inconvenience of alte ~— z the discounts would have to be goue 
through agaip. Indeed, the fecling of the trade is in favour of 
acting in this matter independently of the movements of the copper 
smelters, as they consider the fluctu: ations in the price of copper due 
caprice of the Smelters’ Union than to those principles 
of demand aud supply which should determine the rise aud fall in 
the value of the metal, Since Christmas five alterations iu the price 
of copper have taken place in as many mouths, and the brassfounders 
Colisequer ntly feel that the interests of _ own trade will be best 
consulted by the exercise of firmaess on their pa rt. 

A mweeting of coal masters was held at Dud! ey Port on Friday la 
When it was resolved to reduce the wages of ‘thick aud thm coa, 
mwniners in that distri ct 6d. a day, afier the close of the 6 present me yath 
at which time a reduction in the prices of coal and slack wiil ¢ 
take place. 

The trade in coal has not improved in the 


disirict it has recent! 
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week. In the Tipton 
y fallen from 11s. to 9s., aud in the Wolver- 
Lampton district from 10s. to 9s., and in some cases 8s.; all for 
thin-tuine, 








Ou Monday last from 6,000 to 7,000 persous, chiefly rollers, 
assembled un a hill, called the Wren’s Nest, near io Dudley, for the 
purpose of promoting the establishment of a National Amalgamated 
association of Miners. Mr. W. H. Miller, of Dudley, presided, and 
there were present Mr. J. Holmes, of Methley, treasurer to the 
National Association of Miuers, and delegates who represeuted 
Scotland and some of the northern counties. Resolutions were 
adopted, pledging those preseut to support and co-operate with the 
National Association. ‘(his is the largest mecting that has ever 
been held in the South Staffordshire aud East Worcestershire dis- 
tricts. On the same day from four to five thousand colliers, of the 
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Oldbury and Westbr mwich districts, assembled at the Crone ills, 
near to Westbromwich, for the purpos» of giving expression to 
their feelings respecting the proposed reduction, by the masters, of 
3d. a day for the thin and 6d. a day for the thick coal. Addresses 
were delivered, and it was eventually decided to appoint a com- 
mittee to organise a movement in opposition to what the men 
considered an innovation on their rights, At both meetings long 
processions were organised, and marched from the respective towns 
to the places of meeting, headed by, in the first case, ten bands of 
music. 

There seems, however, little room to doubt that the men will 
accept the reductions upon which the makers have been compelled 
to resolve. 

At the Wolverhampton Police Court on Friday last, before the 
superintending magistrate, Mr. Baker, Gover nment Ins spector of 
Mines for South Staffordshire, preferred various complaints against 
colliery owners. Mr. Bolton, solicitor, attended to conduct the cases 
for the prosecution, Mr. Alfred Bowkley, mine agent to the Moat 
Colliery Company (Limited), was c harged firstly, with not having 
an adequate brake attached to the winding engine of the pit; 
secondly, with not haying a proper indicator ; aud, thirdly, with 
not having securely fenced a fly-wheel, These three cases lad been 
chosen out of several others against the defendant, by order of the 
Secretary of State. The defendant now pleaded ¢ guilty, and was 
fined £5 and costs in each case. Mr. William Hodgkins, of Lea 
Brook Colliery, Wednesbury, was fined, for leaving a pit insecurely 
fenced on the 23rd of April last, £10 and costs. Mr. Jonathan 
Howl, of Tibbington Collie ry, Weduesbury, for not having esta- 
blished special rules, conformable with the 13th section of the Mining 
Ins spe ction Act of 1860, was fined £2 and costes. 

Atthe Wolverhampton County Court, ou Monday, before Mr. A. 
M. Skinner, judge, Thomas Newbould, lately an engine « r in 
the employ of the London and North-Western Railway Company, 
sued his late employers for £32 18s., which he maintained he was 
entitled to through having been dise hi urged without the customary 
notice. Mr. Young, of the Oxford Cireuit (duly instructed), 
appeared for the plaintiff ; and Mr. Roberts, solivitor, of London, for 
the defendants. I'he case was tried by a jury. The plaintiff had 
been discharged for alleged disregard of signals between the 
Lawley-street and Bloomsbury Stations on the Grand Junction line, 
between Birmingham and Wolverhampton, where by he occasioned 
a collision in which the guard’s van was smashed. He, hows ver, 
proved to the satisfaction of the jury that the new arm of the 
semaphore signal which he shot ald liave obeyed had n put up 
without any intimation of the change having been posited on the 
drivers’ signal notice board at Bus ry, aud he was awarded the 
full awouut he claimed. 

Mr. Thomas Proud, who has for many years been the manager 

and chief engineer of tue Wolverhat uy ton Gas Company’s Works, 
has accept ed the appointment of nu sr and engineer to the Bom- 
bay Gas Company. Mr. Proud will carry with him, from Wolver- 
hampton, the sincere respect aud best wisies of every one who 
kuows hin. We takes out introduc tions from the leading 
mercantile firms in Wolverhampton ; and his professional ability, 
which bas brought the Wolverhampton Company's works to a state 
of much efliciency, will go far to secure the success of the Bombay 
Company, who nave been fortunate in having secured his services. 

Mr. H. Onions, of Darlington-street, Wolverhampton, shoe tip 
maker, has just sealed a pateut to be used in the manufacture of the 
above article, which will effect a saving of nearly 75 per cent, in 
labour on the plan generally practised. It is a machine used for 
couatersinking the holes for the vail heads, which is an important 
operation in the making of tips. Efforts to secure this have been 
made in various ways, aud by several inventors, but, until now 
without complete success. ‘he nearest approach to success 
is said to be the practice worked by Messrs. Danks and 
Walker, and by Messrs. Liweil, both of Wolverhawpton, in 
which the countersinking is effected curing the rolling of the 
rods. ‘The machine referred to is of very simple construction, and 
requires little attention to keep it in proper working order, It 
consists of a casting through which pass two shafts or spindles, on 
the end of which are two rollers, one above the other, aud the bottom 
roller has the countersinking studs upon it. The machine is 
worked bya tu-and-fro motion; the iron rods arecut into lengths, and 
heated in a furnace. ‘They are then passed through the machine by 
a boy, then taken up aud bent into the shape required, and after- 
wards passed to another boy, who bevels them, aud the operation is 
couiplete exec ep ting punching aud burnishing, the latter of which is, 
however, include d in the same patent, ‘The inventor of the machine 
is Mr. George Yates, an ingenious mechanic of Wolveruampion. 
The sealing of the patent was opposed by Mr. A. RK. Stocker, o 
pet eae wey but the Attorney General, after tiree hearings 
gave jud; gimeut in favour of Yates’ invention. The machine costs 
about £5, and complete, with driving apparatus, about £20. 

In the Court of Queen’s Bench, on Tuesday last, an effort wa‘ 
made to quash the committal of Messrs. Johuson, of the Hall End 
Works, Westbromwich, where, it will be remembered, a terrible | 
boiler explosion took place some months ago. The application, 
however, failed,and the result is that the Messrs. Johnson, with their 
engineer, still staud committed to take tueir trial at the ensuing 
Staffordshire Assize 
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A screw steamer—the first launched by the new concern—left the 
yard of the Humber Iron Works and ‘Shipbuilding Company (late 
Messrs. Samuelson and Co.) last week. The steamer has a double 
screw and is built entirely of steel, The propellers are situated so 
that the extremity of each outside fin will run pearly in a line with 
of the ship ; heace it will follow that their action will be 
comparatively free, aud the stream they occasion will not be nearly 
so much resisted by the Lull of the ship. A large Ilull steamer, lost 
ago in the baltic, would, it is said, have escaped destruction 
had a double screw—being strauded amoung breakers from 
she could not be extricate d, in consequence of the small 
f tl chinery todrive her astern, in the new steamer 
lers are worked by a single main crank or 
iou of which gives two revolutions and a half to 
prope Ner—the engines being of the kind 
‘he motion of the propellers will consequently 
The two screw-shafts extend about a dozen feet, 
the ship’s quarter, to which they are attached by | 
The propellers are of iron, and each has | 
three taus. ‘The horse power of theengines of the new steamerappears | 
to be fully adequate “to the eflicient working of the double screw, | 
being nominally 110, but capable of working up to an actual power 
of 5uU. The tonnage on register is 430, but by builders’ measure- 
ment about 520; the dimensions being, len; gth, 188ft. ; breadth, 24ft.; 
aud depth of hold, 13ft. The build of the vessel resembles in the | 
bow that commonly seen in gun-boats, the cutwater descending 
almost perpendicularly, She has been designed by Mr, R. 8. 
Hopper, draughtsman to the company. ‘I'he lauuch was under the 
superintendence of Mr. Carr, and formed the 82nd which he had 
successfully executed from the same yard. 

With regard to Liverpool matters, we may note that three ship- 
building yards have already been allotted to different firms at Sea- 
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combe. One of them, namely, that of Messrs. ‘Boadler, Chaffer, and 
Co., is already in active operation. Messrs. Boadler’s premises, which 
| have been completely fitted up wih mould-room, workshops, and 
machinery, have a frontage to the river of 165ft., and are 600ft. 
deep. The firm have at present on the stocks a fine iron ship of 
500 tons’ burthen, intended for the West Coast trade. Alongside of 
this vessel there is another screw steamship, of immense length, 
| evidently designed to make rapid passages. She is intended for the 
au trade. The keel of a sister ship to the one last named has 
also just been laid down, and will be at once proceeded with. 
Besides the veesels above named, Messrs. Boadler and Co. are also 
constructing a floating landing-stage, for the use of the Mersey 
| River Steamboat Company, which is to be placed in connection 
with the pier now making for that company at the south end of 
Liverpool, near the Egerton Dock. This stage, which, it is ex- 
pected, will be completed in the course of a week, is 130ft. long by 
B0tt. wide, 7ft.9in. deep, with a projection in the middle of 20K. by 
10in., for the purpose of carrying the end of the bride which is-to 
j connect the pier with the stage. The firm are about to have added 
to their building yard a further LOUft. of river frontage. At present 
they employ between 400 and 500 hands, The next vard adjoining 
Messrs. Broadier aud Chatfer’s is that of Messrs. Andrews and Co., 
which contains the same width of river frontage, extending, like 
Messrs. Broadler’s, 600ft. in depth. The yard is not quite ready for 
business. Adjoining Messrs. Andrews’ premises, again, southw ard, 

is the large plot which has been taken by Messrs Vernon and Co., 
whose premises at present near the Brunswick Dock are far too small 
for the very extensive business which they are carrying on. Messrs. 
Vernon's yard at Seacombe will be a very large one indeed, the land 
which they have secured from the Dock Board being 52 Sit. in width 
to the river and GUO feet in de pth, and occupying an area of 35,000 
square yards, It extends almost to the bound: ary of the new dock 
now forming north of the Low-water Basin, and which will be con- 
nected with the Great Float, so that the portion allotted to Messrs, 
Vernon and Son, in addition to the two tirst-named firms, leaves 

little more of the north reserve to dispose of. The land leased to 
Messrs. Vernon and Co. is now being levelled and made ready for 
the erection of buildings and machinery, but it wil, be some months 
before shipbuiliing can be commenced upon it. The Parliamentary 
| Committee has given its decision in regard to a bill * For vesting the 
uadertaking of ‘the St. Helea’s Canal and Railw: ty Company in the 
London and North-Western Railway Company,” sanctioning the 
transfer under certain conditions, inclading the reduction of tolls on 
the railway from St. Helen’s to Garston; the introduction of the 
Lancashire aud Yorkshire as a sysiem of railway with ranning 
powers from the Rainford Junction to the Sutton Oak Junction ; 
the reduction of tolls for merchaudise upon the canal; the main- 
tenance of the canal permanently at 6ft. 3in. of water throughout; 
the application to Parliament in the ensuing session for powers for 
the amendment of the crossing at the Widnes crossing of the Garston 
and Warrington line and the improvement of the Sutton Oak June- 
tion ; the repeal of the proviso of the 42d section of the Act of 1815; 

the introduction of the facility clause 3 of the Act of 1860, and the 
introduction of the London and North-Western tolls throughout the 
whole of the St. Helen’s system. On Friday an inquiry was held 
at the public oilices of the Great Crosby Local Board of Health, on 
a petition of the board to be allowed to borrow the sum of £9,000, 
in order to enable them carry out a plan for the main sewage otf the 
district. The yd was held under the powers of the Local 
Government Act, 1858, by Mr. Robert Rawlinson, C.E., Government 
commissioner, and it was in response to a petition of the Local 
Board to Sir George Grey, one of her Majesty's Principal Secretaries 
of State. Mr. Rawlinson will deliver his report shortly. 

It appears that a company has been formed for the purpose of con- 
necting the several lines of railway which have termini in Bradford, 
and also for the purpose of supplying with railway communication 
the important districts lying in or near to the Thornton Valley. The 
capital is fixed at £200,000, in 10,000 shares, and the list of pro- 
visional directors is compose! of large employers in the localities 
proposed to be benetited. The construction of two lines of railway 
is contemplated. The first is to begim at Bowling, near the point 
where the Leeds, Bradford, and Halifax line runs into the Lancashire 
and Yorkshire, and to unite with the Midland Railway between 
Bradford and Shipley, not far from Bolton-lane, passing in its course 
Litite Horton Green and Shear-bridge, crossing Thornton-road, 
tl carried by a short tunnel under part of Manningham, 
and emerging on the lower side of Manningham-lane, The second 
railway wil: start from line 1 at a point near to Thornton-road, and 
go up the vaiey to Clayton and Thornton, having a short branch to 
} within half a mile of Queensbury. ‘There is to be a station for both 
| passengers and goods in Thornton-road, near to the bottom of Brick- 
lane. 
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| After some delay the reportof Mr. Rawlinson, the Government 

| inspector, on the bursting of the Bradtield dam, and the state of the 

| other works of the Sheilield Water Company, has at length made its 
appearance. Mr, Rawlinsoa repeats the views he expressed at the 
inquest with respect to the material and mode of constructing the 
dam, &e. As to the cause of the catastrophe he says:—** The 
otjectionable mode of laying the outlet pipes most probably 
fractured the puddle-wall at the point of crossing. The loose state 

of the material at the top of the bank let in the water. As it rises 

| 

| 





in the reservoir this water has most provably tound its way down 
the face of the puddle to the fracture in the puddle-wal! above the 
outlet pipes, and hence the destruction so swift and terrible in its 
ellects, Cast-iron pives ought, never to be laid under such conditions 
us these were. A culvert of masonry with an inner valve-well, as 
in the Bradford reservoirs, should have beeu provided. This culvert 
should have been on one side of the valley, and in solid ground, free 
from the loose earth of the embankment. The lower twenty feet of 
auy reservoir, formed on the plan of this at Dale Dyke, may, if 
required, be drawn down by a syphon arrangement, and all the 
valves may be within reach for examination or for repairs. The by- 
wash arrangement at Dale Dyke was inadequate for the drainage 
area. The length provided, 64 feet, ought to have been not less 
than three feet for each 100 acres of " drainage area, or 129 feet, and 
extra power for lowering flood-water during a storm should, even 
with such a length of by-wash, be provided. ‘The embankment was 
not propetly designed. The material and mode of construction were 
alike defective. The following recommendation of the jury, ‘That 
in our opinion the Legislature ought to take such action as will 
result in a governmental inspection of all works of this character, 
and that such inspection should be frequent, suflicient, and reyular,’ 
has received our serious attention. We cannot, however, recom- 
mend it for adoption, Any approval of plans or casual inspection 
of waterworks’ embankments cannot insure ultimate safety 1 such 
work, ‘The responsibility must remain as at present, with the 
neer aud persons immediately connected with the works. Magis- 








Acts. In our opinion, a longer period than is usually inserted in 
such acts for the construction of works of this character should be 
allowed, and arraugements should be made gradually to test the 


| strength and soundness of the work. For this purpose, ample means 


to draw the water down should be provided, considerably below the 
permanent full-water level.” 

The construction of a new promenade pier has just been com- 
menced at Lytham. When completed, the pier will & in a line with 
Dicconson-terrace. It will be upwards of 900ft. in length, and will 
extend from the promenade to within a few feet of low water mark, 
The pier will be erected on cast iron piles, and in principle will be 
At intervals, on the pier, 
There will ve a landing stage at the end of 
| the structure. At the entrance there will be an elaborate gateway, 
‘The main pier will be 18it. wide. As at Blackpool, there will be a 


seat on each side of the pier, which will run irom the eutrance to 
the head; the centre of the pier—the main passage—will be otf 
wood; the remainder of the pier will be of iron. 1t is expected that 
the pier w ill be finished some time in Aagust. 

The decision of a committee of the House of Commons has just 
been given, after a five weeks’ sitting, on proposals for new railways 
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in South and East Lancashire. The first scheme was for a line 
direct from Blackburn to Wigan, through Chorley, and from Wigan 
to St. Helens and Garston on the Mersey. This was promoted by 
a number of wealthy coalowners in the neighbourhood of Wigan, 
who had the assistance of the London and North-Western Railway 
Company, and the objects sought were increased facilities for the 
transmission of coal to Blackburn and for its shipment on the 
Mersey. In connection with this scheme were several branch lines 
for the use of the collieries in the district surrounding Wigan. as 
by this plan the London and North-Western Company would obtain 
ace‘ss to Blackburn, the traffic to and from which place has hitherto 
been held exclusively by the Lancashire and Yorkshire Company. 
The Lancashire and Yorkshire directors also submitted a scheme to 
Parliament to bring the eastern parts of the county into more direct 
communication with Wigan and Liverpool. ‘This proposal was to 
run a line from the railway near Hindley to Horwich, then to make 
use of the Bolton aud Preston line as far as Chorley, and to construct 
a railway thence to Cherry Tree on the Preston and Blackburn road, 
and a short distance from the latter place. The committee arrived 
at a decision which will, perhaps, scarcely have the effect of pleasing 
any of the parties interested. Powers are given to the Lancashire 
and Yorkshire Company to construct the whole of their line from 
Hindley (near Wigan) to Horwich, and from Chorley to Blackburn ; 
and powers are given to the coalowners, under the name of the Lan- 
cashire Union Railway Company, to form a short line from Standish, 
just above Wigan, on the London and North-Western Railway, to 
‘Adlington, on the Lancashire and Yorkshire, and thence to use the 
Lancashire and Yorkshire lines as far as Blackburn. One of the 
branch coal lines has also been passed, to take the coal from Lord 
Crawford’s and one or two other tields to Blackburn, without passing 
round through Wigan. Thus the main object of the Lancashire 
Union bill—to obtain access to the ports on Upper Mersey for the 
shipment of coal—is defeated, while, although the Lancashire and 
Yorkshire bill is virtually passed, yet the running powers granted 
to their opponents over so great a portion of the line neutralise the 
advantage they had gained. 

The North-Eastern Railway Company is about to make a com- 
mencement with its Blaydon and Consett line, which will be twelve 
miles in length. The long-discussed Quayside Railway is also to be 
begun without delay. ‘The shares in the new Consett Iron Company 
(Limited), have been all taken up. The directors of the South Shields 
Gas Works have commenced a uew retort house, which will be carried 
out in Waterloo Vale, in that town. Annexed is the position of the 
blast furnaces of the Cleveland district, June 1, 1864 :— 


Place and Owners. In. Out. Total. 
Eston—Bolckow and Vaughan a a ee ee 
» Clay Lane Co, eo 00 oe oe oe oe B oe me oe B 
» South Bank Co, «6 oo es S we = wo 8 
Cargo Fleet—Jones, Dunning, and Co, ., «5 2 «2 — of 2 
- Cochrane and Co. .. .. .. 4 2.6 — of 4 
“es Gilkes, Wilson, Pease, andCo. .. 5 «2 — « 5 
Middlesbrough—Bo!ckow and Vaughan ., .. 4 «2 — « 4 
= Hopkins and Co... oe oo BS ce o@ co J 
Port Clarence—Bell Brothers... .. .. 0 o¢ G6 so — « 6 
Norton—Warner, Lucas, and Barrett .. «2 .. 3 .«. — . 3 
Stockton— Holdsworth and Co, .. «s «2 of 3B «2 — of 8 
Ferry Hill-J. Morrison .. «2 os os oe cf 3 of = of 3 
Thornaby—W. Whitwell and Co. .. ve BD oe me oe 8 
Darlington—South Durham Co... .. « BS oe = oe 8 
Witton Park—-Bolckow and Vaughan...  & we — op 4 
Stanhope—Weardale Iron Co, ° 0 av Bee me “ee Zl 
‘Towlaw—Weardale Iron Co... 4. «2 6. ee 5 ee mm we 
Consett—Derwent Iron Co... 6s oe oe oe 7 oe «TL we 8 
Total ee « ll 81 


The iron shipbuilding trade in the Cleveland district is very 
active. ‘The yards are in full work, and on the Tees alone there are 
building, or about to be built, six large steamers (3,000 tons each), 
and about twenty more of smaller dimensions. At the monthly 
meeting of the River ‘T'yneCommissioners yesterday week, a very long 
report was presented from the Tynemouth Dock Committee as tothe 
proposed Low Light dock. We make a few extracts from the report. 
The committee observed :—“ After the most mature consideration, 
we have come to the conclusion that the best course is to proceed 
with the construction of the dock laid down on Mr. Ure’s Parlia- 
mentary plan of 1860, with the addition of a western entrance pass- 
ing behind Clifford’s Fort. By this mode the whole dock space 
shown upon the Parliamentary plan will be enclosed, and the deep 
water excavation can be made in it to such an extent and at such 
time as the trade of the dock may require. We tind that the cost of 
constructing such a dock (with 20 acres of deep water to commence 
with), including cost of land and contingencies, cannot safely be 
taken at less than £350,000. As the south wall of the dock will 
operate as a substitute for river works for the direction of the current, 
we think that the commissioners should, in virtue of the Parlia- 
mentary powers which they possess, contribute to the expense of 
the south wall £50,000, out of the Tyne Improvement Fund, thus 
leaving £300,000 to be raised on security of the dock dues and the 
guarantees hereinafter mentioned. We have suggested that the fol- 
lowing should be the proportionate risks taken, viz :—His Grace the 
Duke of Northumberland and other owners of Wayleave rents 
£75,000; the Blyth and ‘Tyne Railway Company, £75,000; the 
steam coulowners, £75,000; the Corporation of Neweastle, in re- 
spect of their share of the coal dues, £50,000 ; the Corporation of 
‘Tynemouth, as authorised by the Act of 1861, £50,000. Total, 
£320,000, ‘The three tirst-named interests have expressed their 
willingness to take the risk of £50,000 each, subject to an arrange- 
ment of details, and in an interview the sub-committee had with the 
Parliamentary committee of the Corporation of Newcastle, that com- 
mittee expressed itself in favour of recommending the council to 
take a proper proportion of the risk. ‘The Corporation of Tynemouth, 
we do not doubt, will be prepared to take its proportionate risk of 
£50,000, as it has already Parliamentary power to do by the T'yne 
Improvement Act, 1861. We think that the above proportions 
should, if possible, be adhered to,in order to secure the construction 
of the dock of such a suitable description, with regard to entrances 
and depth of water, as shall accord with the increasing size and 
value of vessels, and be in unison with the other great works of the 
commissioners for completely developing the commercial capabilities 
of the river; and we do not anticipate any insurmountable ditficul- 
ties in securing this, the principle being agreed on the amounts are 
Matters of arrangement. We are prepared to recommend the com. 
missioners to proceed with the construction of the Jock on the 
parties above named engaging either to advance on security of the 
dock dues the capital sums above named or to guarantee the interest 
to other parties advancing such sums, in case of any deficiency in 
the dock dues applicable under the Act of 1861, to the payment of 
such interest ; the funds being provided by one or other of these methods. 
So fur as the Blyth and Tyne Railway Company and the Corpora- 
tion of Newcastle are concerned, we apprehend it will be necessary 
that Parliamentary authority should be obtained. The discussions 
which we have had with the promoters of the bill now before 
Parliament, for the construction of a dock at Blyth, lead us to the 
conclusion that on the commissioners passing a resolution that they 
will proceed with the construction of the Tynemouth Dock on 
receiving the guarantees above-mentioned, the bill will be with- 
drawn.” On a division the following resolution was adopted by the 
commissioners, by 11 to 2:—* That the Tynemouth Dock Commit- 
tee be authorised to communicate with ‘the several parties from 
whom guarantees are expected, and obtain engagements, which shall 
be legally binding so far as their powers will admit, and that the 
works of the Tynenouth Dock be forthwith commenced by proceed- 
ing with the south wail of the dock.” The foundation stone is to be 
laid next Thursday, June 23. 

_ In consequence of the increased demand for water in Shipley, 
Saltaire, and Windhill, the Shipley Local Board of Health has 
determined to extend its works by an additional reservoir for the 
storage of water at Baildon Bank Top. The capacity of the reser- 
voir will be 10,000,000 gallons, and it will be formed of substantial 
masonry, backed with puddle and an earthern embankment. The 
a will be carried out by Messrs. Ives and Son, contractors, of 
hipley. 








As regards Scotland, we may observe that the great Firth of Forth 
Bridge Railway scheme is, we believe, at anend. Operations have 
been resumed, with a view to the construction of the Windmillcroft 
Dock, on the south side of the harbour. The work in question, it 
may be remembered, was authorised in 1840, the ground being 
acquired by the River Trust from the Corporation at an expense of 
£40,000. The process of excavation was commenced some seven or 
eight years ago, but after a time the work was suspended. At last, 
however, the trustees have seen their way to the successful prosecution 
of the enterprise. The new dock—or tidal basin, for it will be open 
at all times to the flow and ebb of the tide—will occupy the whole 
of the space which is bounded on the north by the road running 
bebind the existing quay, on the east by West-street, on the south 
by Paisley-road, and on the west by Springfield-lane. Its 
shape approaches that of a parallelogram, but the two ends 
following the line of the bounding streets lie at different 
angles to the sides. The mean length of the basin will be 
about 1,100 feet, and its width 210) feet, so that the area available 
for the accommodation of shipping will be about 5} acres. Within 
this space it is calculated that about 29 vessels, averaging 550 tons 
each, may be received, giving a total of 15,950 as the tonnage which 
the basin will be capable of containing. Access to the river will 
be afforded by a passage 60 feet wide and nearly 200 feet in length, 
to be formed between the Forty Ton Crane and Springfield Shed. 
This canal will leave the basin and enter the river at an oblique 
angle, so as to give the utmost facility for vessels passing in and out. 
It is proposed, in the meantime, that the basin and its entrance shall 
be excavated so as to afford a depth of 14ft. at low water. Pro- 
vision will, however, be made for increasing the depth, whenever 
that may be deemed desirable, to 20ft. at low water, so that 
vessels lying second off from the wharves may lie afloat at all states 
of the tide. Down to the level of 3ft. above low-water mark the 
work will be accomplished by excavation, properly so called, but 
from that point downwards the deepening is to be carried out by 
means of dredging. The basin will be surrounded by timber 
wharves of the most substantial construction, with a breadth of 22ft. 
In the formation of these a row of sheet piling will be driven in 
facing the water, with rows of bearing piles above and behind, 
designed to support the platform. The back of the wharf will be 
planked, and its interior strengthened by some pitching, sloping 
upwards from the top of the sheet piling to the level 
of high water, while the whole structure will be sup- 
ported behind by a range of stay piles connected to 
the wharf by tie rods. The upper surface of the wharves 
is intended to be causewayed, and of course the erection of 
sheds ‘s also contemplated. The entrance passage, being the portion 
of the work most exposed to tear and wear, will be constructed in a 
still more substantial style. A row of sheet piling will be driven 
along the water’s edge, and another at some distance behind, with 
numerous bearing piles between, the intermediate spaces being 
scooped out and filled in with concrete, so as to insure stability. 
Above the front row of piling, from the level of 3ft. above low water, 
will be built a wall of solid masonry, forming the face of the quays. 
The basin being intended as a tidal one, no gates are required at the 
entrance, but a swing bridge is to be thrown across, for the accom- 
modation of the traffic passing along the road behind the river quays. 
The present contract, which has been let to Mr. David Manwell, in- 
cludes the formation of the entrance to the dock, with the masonry 
for supporting the bridge, the whole of the wharfing round the basin, 
and the excavation, so far as that is to be done without the aid of 
dredgers. The construction of the bridge over the entrauce, the 
causewaying of the wharves, the erection of sheds, and the dredging 
of the basin, will be executed under future contracts. Mr. Manwell 
has undertaken to accomplish his portion of the work in 32 months, 
and it is expected that the whole will be completed in about 
3} years from the present time. The total cost of the undertaking 
is estimated at £130,000. Our readers are aware that the Clyde 
Trustees have also in contemplation the construction of a dock at 
Stobcross. The Harbour Branches Railway, for which powers are 
being obtained this session, will render the execution of that 
scheme more than ever desirable, and in all probability the com- 
mencement of the work will not be long delayed. In a committee 
on the Glasgow and North British Railway Bill, now withdrawn, 
the North British Company having come to terms with the Edin- 
burgh and Glasgow, so as to secure a better entrance into the latter 
city. Mr. Beardmore, of the Parkhead Forge and Iron Works, 
stated that his works were so situated, about two miles from the 
proposed terminus of this line in Glasgow, that a siding could easily 
be made to them. He had 13 steam bammers in operation. He 
produced the largest armour-plates, of which he had manufactured 
several thousand tons for the British, Turkish, and Danish Govern- 
ments. He was obliged to cart all those plates a considerable dis- 
tance to the railway. He had quadrupled his business within the 
last four years, and now contemplated large additions to his works. 
He consumed annually 58,000 tons of coal, and 16,761 tons of pig iron, 
besides @ vast quantity of other materials. In connection with Clyde 
shipbuilding, we may note the testing of a paddle steamer having 
three smoke stalks, built by Messrs. Randolph, Elder, and Co., of 
Glasgow, and intended for the South American trade; she is fur- 
nished with three furnaces and three funnels. A new screw steamer, 
named the Madras, of 800 tons burthen, built by Messrs. Simonsand 
Co., for the British India Steam Navigation Company, will leave for 
her destination ina few days. On Saturday, Messrs. Barclay, Curle, 
and Co, launched from their Whiteinch building yard a steamer, for 
Messrs. J. and A. Allan, of the Montreal Ocean SteamshipCo. She 
is intended to form one of their Glasgow line of steam packets 
between this portand Montreal. Her dimensions are—260ft. by 34ft. 
and 21 ft. 9in.; about 1,500 tons gross register. Her engines, by the 
same firm, are direct acting, and of 150 nominal horse power. Mr. 
Seath, of Rutherglen, has launched a screw steamer, named the 
Kinlin, intended for a line trading between China and Japan. Her 
dimensions are 170ft. by 22ft. and 12{t.; tonnage, 400; horse 
power, 70. She is fitted with a deck saloon 100ft. in 
length. On her trial trip, the Kinlin ran the measured mile in 
Gareloch at the rate of fully twelve knots an hour. An iron 
paddle steamer, of 700 tons, built andengined by Messrs. W. Simons 
and Co., has been launched from the London Works, Renfrew. 
This fine vessel is named the Mary Bowers, aud is the property of 
a Liverpool firm, who intend her for the South American trade. 
Messrs. Kirkpatrick, M'lotyre, and Co. have launched a paddle 
steamer, 210it. by 21ft. and 8ft. She was only between eight and 
nine weeks in building. She is to be fitted with Lumley's patent 
rudder, and to be engined by Messrs. James Howden and Co., Glas- 
gow, wiih one pair of diagonal oscillating engines of 110-horse 

wer nominal, and is calculated to attain a high rate of speed. She 
is owned by Messrs. J. and R Brown and Co., Bangor, and is intended 
for passenger trade between Belfast and Bangor. The Derwent, screw 
steamer, recently launched from the yard of Messrs. A. and J. Inglis, 
Pointhouse, for the Tasmanian Steam Navigation Company, hasmade 
her official trial trip. In “running the lights” a speed uf eleven 
knots an hour was attained, partly against wind and tide, at a mean 
draught of 12ft., the steamer having 400 tous of pig iron and coal 
ou board. Her dimensions are:—Length, 194ft.; breadth, 25ft. ; 





depth, 13ft, ; tonnage, 550 register; with engines of 100-horse power | 


nominal, made by the same firm. The vessel will be loaded and 
despatched for Hobart Town in course of a few days. A meeting 
of gentlemen has been held, to make arraugements for the 
approaching gathering at Glasgow of the Institution of Mechanical 
Engineers, of which Mr. R. Napier is president. The congress is 
to be held at Glasgow early in August. An influential local com- 
mittee was appointed to arrange the proceedings, and there is little 
doubt that the meeting will be a most interesting one, and as suc- 
cessful as the former meeting held at Glasgow, in 1856. 
Mr. J. Wyllie Guild was appointed hon. local secretary and trea- 
surer, 

The South Yorkshire iron trade continues in a state of activity, 
there being a good demand for most descriptions of iron, principally 
for home consumption. The increased duties imposed by the 


United States appear to have had the effect of rather diminishing | 


the export of iron there. There is a fair business being done in 


coal for steam and engine purposes, more especially for the Lanca- 
shire markets. Those collieries situate on the Manchester, Sheffield, 
and Lincolnshire Railway are in a much better position than they 
have been for some time past, the revival of the cotton trade open- 
ing to them a business which for a long time has been all but closed. 
There is but a limited trade doing in coke, only a few ovens being 
at work. 





METAL MARKET. 


THE metal market has shown considerable dullness during the past weck, 
and most articles have a downward tendency. 

Rais.—The demand is good and makers are well off for orders, £7 5s, 
to £7 10s. per ton is the nearest price. 

Correr.—A reduction of £5 per ton was announced on the 10th instant. 
Manufactured is quoted at £100, and tile and cake £98 per ton. 

Tin.—A dull market. Banca is;quoted at £108, and Fine Straits at £106, 
English Bar at £109, Block at £108 per ton. 

Tix Piates,—But hittle doing, the high duty in America has checked thc 
demand, 23s, 6d. is the price for Coke, and 27s. 6d. for Charcoal, per box. 

intains its ition and continues in good demand at £21 1és, 
for soft English, and £21 for Spanish. 
SPELTER is quoted at £23 10s. per ton. 
544, Old Broad-street, London, E.C. 
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1863. 1864. | 1863. | 1864. 
Perlosd— 4 6 £8 £ 6 £ 8) Perload—£¢ 2428) £8 £ 
secvcececeeseelS 101310 12 013 0|| Yel. pine per reduced C. | 
Quebec, red pine .. 310 415 310 4 10| Canada, Ist quality 17 018 0) 17 018 
yellow pine. 310 410 310 410 2nd do... 11 012 o| 1l 013 
y.. L..0 0 0 0 O 0 O O|| Archangel, yellow 13 01310; 13 01310 
. 6 0 7 0 510 6 10 |] St Petersbg. yel... 11 012 0; 111012 0 
irch 10 410 310 4 10]/ Finland.......... 81010 0| 01 
Memel 000 0 0 O O|| Memel .......... 10 015 0] 10 015 
elm 10 5 0 310 5 0}| Gothenburg, yel...10 011 0} lv O11 
Dantzic, oak 19 610 310 6 white 9 © 910; 9 0 91 
fir 10 315 210 3 10/| Gefte, yellow 10 10 11 10! 10 1011 10 
Memel, fir 540 35 310//5 9101010, 9101010 
eee 035 803 5| Christiania, per C | 
Swedish . 8 215 210 215|| 12%. by a by9$ a1 093 0| 21 083 0 
Masts,Queb.rd.pine5 9 60 5 0 6 0) Bs eee YO-10W 
lpine5 0 6 O 5 O 6 O}| Deckplank, Dnts i 
ri.pineO0 000 000 0) per 40ft. din... ou 1 7 ould 
Lathwood,Daniz.fm 510 610 510 6 10|| Staves, per standard M. » 
St. Peters 8 0 810 8 O 8 10} Quebec,pipe...... 65 0 700) 70 075 a 
Deals, per C., 12:t. by 3 by 9in. H puncheon 18 0 200 18 O02 6 
Quebec, wht. spruce 15 10 18 10 15 10 18 10 | Baltic crown 170 01800 150 01600 
St.John,wht.spruce14 01510 14 @1510|; pipe.. : | 














} Prize Desians.—* Undoubtedly, however, the finest show in this 
respect is made by Renson, who offered prizes for designs for watch- 
cases at the South Kensington Museum, and who, by this means, 
has secured some of the most exquisite ornamental details for watch 
cases that are shown in the building.”—TZimes, May 7, 1862. Chro- 
nometer, duplex, lever, horizontal, repeaters, centre secords, keyless, 
split seconds, and every description of watch, adapted to all climates. 
Benson’s Illustrated Pamphlet on Watches (free by post for two 
stamps) contains a short history of watch-making, with prices, from 
3 to 200 guineas each. It acts as « guide in the purchase of a watch, 
and enables those who live in any part of the world to selecta 
watch, and have it sent safe by post. Prize Medal and Honourable 
Mertion, Classes 33 and15. J. W. Benson, 33 and 54, Ludgate-hill, 
London. Establised 1749. Watch and Clock Maker by Special 
Warrant of Appointment to H.R H. the Prince of Wales. 

Tue Istze or Man.—Operatious on the breakwater at Douglas, 
Isle of Man, have been suspended. It is rumoured that Mr. Aber- 
nethy has condemned the entire structure, with the exception of 
two ecm as not being constructed in accordance with his specifi- 
tions.— Manz Sun. 

Lonpon Siens.— The following may be mentioned as among known 
London signs :—The Cheshire Cheese ; the Hole-in-the-Wall; the 
Star and Garter; the Yorkshire Grey; the arms of various crafts ; 
the Sun; the Moon, in various phases; the Man in the Moon; 
Lions—Red, White, and Blue; Bears of various colours; the Bear 
and Ragged Staff; the Blue Boar; the Boar’s Head of famous 
memory ; the Spotted Dog; the Elephant and Castle ; the Talbot ; 
the Lamb; the Lamb and Flag; the Dun Cow, a very ancient sign, 
which probably originated with the traditionary “dun cow” of 
Guy, Earl of Warwick ; the Pig and Whistle; the Fox and Hounds; 
the Hare and Hounds, in the remaining portion of the Rookery of 
St. Giles’s, which is a memorial of the days when the citizens, while 
inspecting the conduits, enjoyed hunting in this neighbourhood; 
the Fox under the Hill, in the Borough ; the White Hart, the badge 
of an English king; the Roebuck; the Hen and Chickens; and the 
Angel. The Cock, which is very often found near to the Cross 
Keys of St. Peter; the Falcon, and many other birds and beasts, 
might be mentioned as London signs; but fishes, with the exception 
of the Dolphin, seem to have been brought but little into request. 
The Mermaid; the Green Dragon; the Coach and Horses; the 
Baptist’s Head; the Noah’s Ark; the Load of Hay; the Good Sama- 
ritan ; the Vine; the Laurel Tree; the Wheatsheaf; the Blue Bell; 
the Five Bells ; the Roses, Red and White; having reference to the 
wars of the houses of York aud Lancaster; the Artichoke; the 
Royal Oak; the Mitre; the Gun; the Comus; Albion; Britannia; 
the White Conduit ; the Sutton Arms; and some hundreds of other 
London signs, have all obvious signiticance; and in the list given 
in the dry pages of the “ Post-office Directory,” a person who has 
thought on things of the past will find both amusement and instruc- 
tion.— Builder. 

New Srreet 1x Sourawark.—On Tuesday a new and commodious 
thoroughfare, intended as a continuation eastward into the populous 
districts of Bermondsey and Rotherhithe of the main street recently 
opened between the borough of Southwark and the western parts of 
the metropolis by way of Stamford-street, was dedicated to the public 
uso in presence of Mr. Thwaites, the chairman of the Metropolitan 
Board of Works, the members of the Local Board for the district of 
St. Olave, and many other of the principal inhabitants. The new 
street, which connects Bermondsey and old St. Thomas’s-strect, is 
about 1,050ft. long and 40ft. wide, and has been made by the 
London and Brighton Railway Company, at a cost of about £7,000 
exclusive of allowances for compensation, at the instance and under 
the supervision of the Local Board of Works. This great local 
improvement, for such it is beyond all question, is said to be mainly 
due to the Board of Works for St. Olave. A year or two ago, when 
the London and Brighton Railway Company were applyiog 
to Parliament for powers to enlarge their station at London Bridge, 
and to improve its approaches by buying up much of the surround- 
ing ay the local board succeeded in procuring the introduction 
of clauses into the company’s bill which they have since made su 
servient to the public convenience by inducing the railway 
authorities to construct the new thoroughfare, in consideration of 
their having for their own purposes greatly altered the configuration 
of the district. This the company have done, too, wholly at their own 
expense, but they hope to be more than recouped in time by rents to 
be derived from letting the arches of their viaduct which skirts one 
side of the street. The street runs through a populous district, 
intersected until now by a number of little narrow alleys, for which 
it is substituted, but it is said to have displaced the dwellings of 
about 200 of the labouring classes, who have in consequence gone no 
Que appears to know whither, but, probably, as they are bound 
to the locality by ties of interest, to herd in neighbourhoods already 
densely crowded. At the opening ceremony of yesterday, Mr. 
Thwaites, the chairman of tke Metropolitan Board, took occasion to 
dilate on the great public works in connection with the Thames 
Embankment on which the board are now engaged, and which, he 
said, when completed, in conjunction with the new street from the 
Mansion House to Blackfriars Bridge, would afford a commodious 
thoroughfare, 100ft. in width for the greater part, from the heart of 
the City to the Houses of Parliament, in place of Cheapside, Ludgate- 
hill, Fieet-street, and the Strand. He mentioned, too, as a gratify- 
ing circumstance to the tax-paying community throughout the me- 
tropolis, that, by an arrangement which the Metropolitan Board is 
now making with the Chancellor of the Exchequer, instead of the 
board raising money to carry out its gigantic enterprises at the rate 
of 44 per cent., it will obtain it from the Government at 33 per cent. 
—an operation, he said, which will alone effect a saving to the rate- 
payers of £18,600 a year, over a period of 18} years. 
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CRAVEN & FOX’S PUNCHING, SHEARING & BURNISHING MACHINES. 





Tuts invention, by Craven and Fox, of Leeds, consists in the 
employment of a circular table having a long boss mounted and 
capable of rotating upon a spindle fixed in suitable framework. 
This table carries a series of punches and shears or cutting instru- 
ments, which are in succession actuated as the table rotates by acam 
fixed on the said spindle, and by suitable springs attached thereto, 
and to a plate rotating with the table. The table also carries a 
corresponding series of dies or blocks for the punches and shears to 
act against. This table also carries a series of burnishers or 
instruments for smoothing the holes when punched, which have 
rotary motion given to them by pulleys thereon rolling upon a cir- 
cular flange on the framing as the table rotates. These burnishers 
are pressed into action by springs, and removed out of action by a 
cam orsegment of a circular flange with inclined ends, which comes 
into contact with a collar on eavh of the burnishers in succession as 
they are carried around by the table. 

Fig. 1 is a plan, and Fig. 2 is an elevation (partly in section) of 
the machine. 

A is a circular frame, supported upon four legs, bolted to a bed 
plate B, having astep or boss C in the centre, in which is fixed an up- 
right or vertical spindle D ; mounted on this spindle isa circular table 
E, having a long boss, which is capable of rotating freely thereon ; F 
is a bevel wheel keyed on this boss, which receives motion by pinion F' 
and shaft F?, on which are the driving pulleys F%. To the circular 
table E is attached a ring G, in which are sixteen slide bars or 
spindles H, capable of sliding. Eight of the said spindles carry a 
punch I in each outer end, and the other eight each carry two punches 
J, and one shear or cutting instrument K. A corresponding 
number of blocks L and L! are also carried on the table for the 
punches and cutters to act against. These punches and cutters are 
forced outwards into action as the table rotates by the opposite ends 
of the spindles to where the punches and cutters are fixed, moving 
over or being in contact with the periphery of a cam, M, which is 
fixed on the vertical spindle, and the said punches are drawn out of 
action by spiral springs, M', attached to the punch spindles, and to 
a plate, M*, loose on the vertical spindle, and rotating with the 
table. The table also carries a series of eight burnishers, N, 
which receive rotary motion by pulleys or rollers, N', fixed thereon, 
rolling on the circular flange, O, of the table. The surfaces of 
these rollers and flange are, by preference, fluted or formed into 
short teeth after the manner of pinion and rack; but these surfaces, 
however, may be covered with leather or other suitable substance to 
obtain friction without much pressure or lifting against the 
bearings of the spindles, A small collar N? is fixed on the end of 
each burnisher, which collars run outside a cam or segment of a 
circular flange P of the frame to keep them out of action during 
one part of the revolution of the table, and then pass within 
another cam or circular flange Q, being pressed into action by 
spiral springs N* during the other part of the revolution, The topof 
the vertical spindle is held firm by being fixed in a bracket R attached 
to the outside of the frame, and the table is kept steady in motion 
by its long boss passing through a bush in the top plate of the 
frame, as well as by the vertical spindle on which it rotates. 8 is a 
segment of a drum attached to the bracket, in the outer surface of 
which is a groove for conducting the material to the punches and 
cutters, which is shown in detail at Fig. 3. The single punch 
blocks L! are capable of sliding or being moved up and down in 
the frame as the table rotates for the purpose of allowing the bur- 


nishers to pass underneath, so as to smvoth the opposite side of the | 
hole to that which the punch entered by a cam or segment of a | 


circular rim ‘T’ which acts on the pins U, and lifts them, and by the 
springs V, which depress them. W is a rotary spindle, on which 




















are a pair of disc’ nippers, which take hold on the finished healds, 
and throw them out of the machine in succession. This part is 
shown in section at Figure 4. The punches and cutter, with 
a portion of the spindle in which they are fixed, is shown at Figs. 5 
and 6 in action on a portion of the material of which the healds are 
made, punching two holes and cutting the material at the same 
time into lengths. Figs. 7 and 8 show the burnisher in action on 
one of the healds. The action of the machine is as follows:—The 
material is placed upon a winsel or drum, which may be separate from 
the machine, and conducted thence in the direction shown by 
the dotted line and arrow X to the segment 8, which guides it to a 
groove provided to conduct it in live with the punches and cutters, 
which immediately commence to operate upon it by reason of the lift 
of the swell or projection of the cam, which operation terminates at 
the point marked Y, the burnishers mearwhile being held out of 
action by the cam P. The said punches and cutters are then with- 
drawn by the action of the spiral springs M!, and immediately the 
punch blocks are lifted by the cam T, and the burnishers are liberated 
from the cam P, and guided into position by the cam Q, and pressed 
into action by the springs N%, which continues during the remainder 
of the revolution of the table, or to the termination of the cam at Z, 
where the burnishers are withdrawn, and the healds, being at liberty, 
are immediately seized hold of by the disc or rotating nippers W, 
which throw them out from the machine in a finished state in the 
direction of the dotted line X', 

It will now be seen that by means of this invention the healds, 
hereinbefore referred to, can be produced at a very rapid rate, the 
material being fed in continuously, when at every revolution of the 
table eight healds are produced (or more, if arranged for, may be 
produced), and the action of all the working parts being so uniform, 
steady, and certain that the machine may be driven at a good speed. 
It will also be evideut that this machine may be adapted for punch- 
ing, shearing, or cutting and burnishing other articles of manufac- 
ture of a similar kind. And also it will be observed that other 
forms of holes than round ones may be punched, and in such case, 
the burnishers being of corresponding form instead of having 
rotary motion given them, may have a reciprocating motion imparted 
by the cam Q being made of an undulating form, and the rollers or 
pinions N! being removed from contact with the flange O. Also 
the shearing or cutting may be of different forms, according to the 
— of the cutters or cutting instruments which may be em- 
ployed. 


RADIAL LOCOMOTION ON THE NORTH LONDON 
RAILWAY. 

A uneavy tank engine on the North-London Railway, on six 
wheels, is now at work, having just been altered from the original 
system of fixed parallel axles to the radial system of Mr. W. Bridges 
Adams, the wheel base having been Jengthened from 14ft. Sin, to 
18/t. 10in. by moving the trailing wheels to a greater distance, The 
result is, of course, a far steadier engine with great facility of roll- 
ing instead of sledging round sbarp curves, and giving greater 
accommodation to the driver, as well as increased fuel space. The 
distance between the coupled wheels is 7{t. 4in., and from the 
coupled wheels to the trailers, 11ft. Gin. ; and the curves the engine 
rolls round are of about four chains radius. 

The alteration has been made by Mr. William Adams, the Loco- 
motive engineer of the North-London, who never omits the applica- 
tion of anything new and useful that can contribute to the effici- 
ency of his machinery, fixed or moving; and which has made him 
a man of markin railway progress, amongst those who have watched 
his career from the time that he first commenced it under the 








auspices of Mr. Vignoles, and pursued it in the various phases 
of locomotion by land and water, resulting in a ripe experience, 

These engines were first designed for going round sharp curves, 
without the wheels sledging on the rails ; but another remarkable 
result has been obtained, overthrowing a preconceived opinion. 
Since the alteration of the turning wheels to the radial system, the 
engine has acquired in the straight line a degree of steadiness not 
known before. In short, the free tension of the wheels from side 
to side prevents all blows from the flanges, and the engine, where the 
driver stands above the axle of the radial wheels, attains to all the 
ease, and more than the steadiness, of a first-class carriage, less the 
lining and stuffing. This is the more remarkable, inasmuch as the 
driving wheels have very small flanges, intended to ease the engine 
in its former condition, and, therefore, not acting as guides 
but merely for safety in case of accident by the breaking of 
a trailing axle—an accident more remote than ever, inasmuch as 
the tension of the axle is precluded by the free movement which 
allows the wheels to suit the path of equalising diameters and of least 
friction on the rails. 

Some curiosity exists as to where the centre should be from which 
the radius of the axle boxes should be struck, Various positions 
may be taken for convenience, but it is desirable to choose, if prac- 
ticable, such a centre as will cause the axle to radiate truly to all 
curves. This problem has been geometrically worked out by Mr. 
W. Adams, and verified by rods and measurements of the full size. 

Mr. Adams’ rule is as follows :— 

To find the proper radius for the radial axle, eo that it shall radiate 
truly to the centre of any curve of the rails 

Rule.—Add half the fixed wheel base to the distance between the 
radial wheels and the nearest fixed wheels, Half of that sum will 
be the radius required. 

For an engine or vehicle with fixed centre wheels at each end :— 
Half the distance between the centre wheels and each pair of radial 
wheels respectively will be the radius required. 

Note.—The radius found by the above rule applies to the centre of 
the axle itself, and not to the centre of the axle boxes, the radius of 
which will vary, according to the length of the axle and position of 
bearings. 

Those of the profession who are interested in railways now have 
the opportunity of seeing and trying this improved engine at Bow, 
by the kindness of the secretary and engineer, 








Trarric Kecerrts.—The traffic receipts of railways in the United 
Kingdom amounted for the week ending the 11th of June, on 11,242 
miles, to £636,667 and for the corresponding week of last year, on 
10,809 miles, to £561,487, showing an increase of 433 miles and of 
£75,180 in the receipts. The gross receipts on the following four- 
teen railways amounted in the aggregate, on 7,764 miles, to £508,772, 
and for the corresponding week of 1863, on 7,566 miles, to £445,733, 
showing an increase of 198 miles and £63,039 in the receipts. The 
increase op the Caledonian amounted to £2,830; on the Great Eas- 
tern to £5,192; on the Great Northern to £4,697; on the Great 
Southern and Western to £752; on the Great Western to £7,097; 
on the Lancashire and Yorkshire to £5,616; on the London and 
North-Western to £9,917; on the London and Brighton to 
£1,764; on the London and South-Western to £5,169 ; on the Man- 
chester, Sheffield, and Lincolnshire to £2,651; on the Midland 
to £4,399; on the North British to £1,009; on the North- 
Eastern to £9,888; and on the South-Eastern to £2,758—total, 
£63,039. The good and mineral traffic on those lines amounted to 
£262,299, and for the corresponding week of 1863 to £229,708, 
showing an increase of £32,591. The receipts for passengers, 
parcels, &c., amounted to £246,473, against £216,025, showing an 
increase of £30,448. The traffic receipts on 63 other lines amounted, 
on 3,478 miles, to £127,895, and for the corresponding week of last 
year, on 3,243 miles, to £115, 754, showing an increase of 235 miles 
and of £12,141 in the receipts. The total receipts of the past week 
show an increase of £8,261 as compared with those of the preceding 
week, ending the 4th inst., and as compared with the corresponding 
week of last year a considerable increase in the traffic of the 
country. The current rate of increase of traffic receipts and for 
many weeks past, is much more rapid than has been the case for 
some years. 

Tae MessaGenrtes ImperiaALes.—Reference was made in last week's 
Enainzsr to the distances traversed in 1863 by the steamers of this 
great undertaking. The Colliery Guaraian adds the following fur- 
ther details:—" The value of the ships afloat December 31, 1863, 
was estimated at £2,960,823, as compared with £2,632,805, showing 
an increase of £328,018 during the past year. To be very precise, 
the ompany had afloat in 1863 forty-eight steamers, of 14,220- 
horse power, and 75,992 tons of displacement, as compared with 
fifty-two ships, of 15,870-horee power, and 87,808 tons of displace- 
ment, in 1863. Two steamers were lost in the course of 1862, viz., 
the Cephise and the Jourdain; but six others—the Tigre, of 500. 
horse power, the Peluse, of 400-horse power, the Meeris, of 400 
horse power, the Dupleix, of 280-horse power, the Labourdon~ 
ais, of 280-horse power, and the Meinam, of 280-horse power, were- 
brought into service. Of these six steamers the Peluse and the 
Moeris are alone intended for navigation in the Mediterranean, 
the four others being set apart for the Indo-China service, At the 
close of 1863 the company had in course of construction at La 
Ciotat, the Seyne, Bordeaux, and in England, eight other steamers, 
of the collective force of 2,450-horse power, and 15,716 tons of 
displacement. The names of these eight ships were as follow :— 
The Godavery, of 280-horse power; the Emriue, of 280-horse 
power; the Mozambique, of 280-horse power; the Said, of 400- 


horse power; the Noe, of 320-horse power; the Menzaleh, of 
320-horse power; the Volga, of 320-horse power; and the Arethuse, 
of 250-horse power. The three first of these steamers are being 


specially constructed with reference to the Indo-China lines ; 
the five others may be applied either to the service of these latter 
lives, or to that of the Mediterranean lines. We have been 
speaking of the close of 1863, but 1864 has now made considerable 
progress, and at the present date two of these ships are already 
in service; two others are ready to leave for their destination 
on the other side of the Cape; two others are in course of equip- 
ment, and will take their place in a few days among the active fleet 
of the company; and the remaining two are still on the stocks, By 
way of comparison we may note that the fleet of the Peninsular 
and Oriental Company at the close of last year amounted to sixty 
ships, of 17,615-horse power, and 87,016 tonsburden. Consider- 
able repairing shops have been formed by the management at Suez. 
Ourcontemporary adds:—“T he Compagnie Génerale Transatlantique 
—another great French steam shipping concern, is also developing its 
enterprise with energy and activity. Thus the first of the steamers 
which this company intends to devote to its Havre and New York 
service is now ready for its future work; and another vessel, the 
Lafayette, will soon be ready to follow in its wake. Both these 
steamers were built on the Clyde; and a third vessel, the 
Europe, has now reached a forward stage at Greenock, and is ex- 
pected to be launched in October or November. Five steamers, ordered 
in France, and constructed at St. Nazaire, have been pushed forward 
with activity. The first of these steamers has received the name of 
the Imperatrice Eugenie, and is now being engined by the Creuzot 
works. It is with these two boats+the Europe, in course of con- 
struction at Greenock, and the Imperatrice Eugene, in course of 
equipment at St. Nazaire—that the company proposes to provide at 
the end of the current year for the execution of a second contract, 
concluded with the Minister of Finance, for the continuance of a 
postal service to Mexico ; a large steamer is, beside, being built for 
the company at London. ‘This ship, which is to receive engines of 
1,000-horse power, is of 6,000 tons of displacement ; she has 
received the name of the Napoleon III., and is intended to be 
applied to the New York and Havre line. This fine vessel, which 
is comparable in her dimensions to the Scotia, belonging to the 
Cunard Company, has been entrusted to the Thames Ironworks and 
Shipbuilding Company, as regards the hull; and to. Messrs. 
Ravenhill, Salkeld, and Co., »s regards the engines. She is to be 
delivered to the company in May, 1865 
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THE PERSIAN GULF TELEGRAPH. 

WE have much pleasure in announcing to our readers the safe 
submergence of the eutire length of the Persian Gulf cable, and as 
the work is one of considerable importance, and has many points of 
novelty in the whole method adopted in carrying it out, we shall 
give a somewhat detailed account of the whole work with which we 
have been favoured. 

It will be remembered that in the spring of last year the commence- 
mevt of a submarine telegraph cable for the Persian Gulf was 
announced in several of the morning papers. The cable was to 
be submerged between Fau, near Bussorah, at the head of the 
Persian Gulf, and Gwader, on the Meckran coast, about 250 miles 
west of Kurrachee. At the same time a land line was being rapidly 
completed between Kurrachee and Gwader, while at the head of the 
Gulf a party of Royal Engineers were sent out to erect a land line 
between Fau and Bagdad. 

setween Bagdad and Constantinople the land line has been com- 
pleted for the Jast two years by the Turkish Government, but has 
never yet been of much practical use, partly on account of its stop- 
ping short at Bagdad, and partly through the line not being as yet 
brought into a thorough state of organisation. 

It was originally intended that the submarine line should be laid 
between G wader and Fau, relying only on the Gwader and Kurrachee 
land line (commonly known as the Meckran telegraph) as the con- 
necting link between Kurrachee and Gwader. It was, however, 
urged by Colonel Stewart, the director of the whole line, and chief 
adviser to the Government in this matter, that it would be more 
prudent to carry out sufficient cable to lay between Kurrachee aud 
Gwader as well as between Gwader and Faun. Lecause, 
firstly, the Meckran line, running as it does through a wild, 
difficult, and rugged country, was liable to interruptions; and 
if these interruptions became trequent or of long duration, 
it would be diflicult for our Government to bring pressure 
to bear on the Porte, with regard to the efficient maintenance of the 
Jand line between Pau and Constantinople, so long as this impor- 
tant portion of the British line was itself in an unsatisfactory 
condition, Secondly, | ecause if any one of the ships carrying the 
cable were lost on its passage fro.n England to the Persian Gulf, 
there would still remo sufficient cable to lay between Gwader and 
Pau; the Meckran | nd live being sufficient in such a case to form, 
for a time, at least the remeining link between Kurrachee and 
Gwader, until more cable could be brought out from England. The 
land line was cons'ructed without much interference from the 
natives, under the able superintendance of Hf. K. Walton, E-q., now 
the general manager of the whole lines between Kurrachee and 
Fau; and, with the exception of occasional interruptionswhich have 
been quickly repaired, has remained in tolerable working order 
for the last year or so: indeed, were it not for the extremely 
curious and ineflicieut insulators which have been used and known 
as a patent of Sir W. O'S. Brooke, and which preclude the possibility 
of working the two wires as two separate circuits on account of the 
number of contacts which exist between the wires at the insula- 
tors on every section of the line, it may be considered as in effective 
working order. 

To those acquainted with electric telegraphs the whole design of 
the posts and insulators will at once appear a mere monument of 
ignorance. The insulators consist of a cast iron cap, made square 
on plan. For what purpose this form is assumed it is difficult to 
say, unless it is merely because all others have hitherto been made, 
without exception, circular. Inside this cap a cap of vulcanite is 
fixed, by means of sulphur, and inside this again the supporting 
bolt is also fixed with sulphur. So far the insulator would pass 
muster, were it not that the sulphur has been carefully filled up to 
the very brim, so as to leave a flat surface between the bolt and the 
cast iron cap, thus burying the whole of the vulcanite cap, and 
rendering it utterly useless, except to prevent direct contact between 
the bolt and cap,—the whole insulating surface consisting of the 
flat surface of the sulphur between the bolt avd the edge of the iron 
cap, this surface being unprotected from anything but mathemati- 
cally perpendicular rain. 

We thus have, evidently, a very bad insulator; but this is not 
all. It is well known that on lines of duplicate wires contact is 
more to be feared than a little want of insulation. To avoid the 
possibility of contact, therefore, on English lines, an earth wire is 

carried from earth up to the arm or arms, and twisted round them, 

so as to intercept any enrrent between the wires, and carry it to 
earth. On the Meckran line, however, the arms, which are of iron, 
and bolted together, are carefully insulated from the iron pole by 
3ft. of wooden pole, The whole arrangement is, therefore, admi- 
rably adapted for proceeding contact; the insulators are well adapted 
for allowing, on the smallest chance offered them of wet, a very 
fair conduction between the wires and themselves; and, to avoid the 
possibility of this being remained by an iron pole leading to earth, 
the piece of wooden pole is carefully inserted between the arm and 
the iron pole, this insulating the iron arm from the earth, 

In fact, it may be said that every care has been taken to give a 
chance of akage, and further precautions are taken to ensure that 
the leakage thus obtained shall only be into the other wire. In fact, 
we cannot help remarking that, with the many excellently designed 
insulators which are pow in use in Europe, and indeed on the rail- 
ways in India, where the telegraph is not constructed by Goveru- 
ment, it is a disgrace that, on a line where physical and political 
difliculties have been overcome, a double line of wires should only 
be available as a single line, through the system of insulation so 
strangely advocated by the late adviser to the Indian Government 
on telegraphic engineering, And it may be observed that the 
Government of India are themselves direct] responsible for the 
wretched system of telegraphs under which the country has groaned 
for the last six or seven years, inasmuch as they, when telegraphs 
were well advanced in Europe, appointed a military doctor to do the 
work of civil engineers. 

The wretched results are only too well known in India. The tele- 
graph has simply become a matter of joke. As a single instance, 
we willonly take the telegraph between Kurrachee and Bombay. A 
message between Bussorah and Bombay takes about five minutes to 
be transmitted from Bussorah to Kurrachee, through the cable just 
laid—a distance of about 1,300 miles; but here all certainty ends 
The line between Kurrachee and Bombay —a distan~e, as the crow 
ilies, of about 500 miles—is scarcely ever in workiog order; and, 
When it is, the messages take, on an average, without exaggeration, 
two days to go from Bombay to Kurrachee, or rice versa. Further 
comment is useless 

Kieverting to our subject, the cable, 1,250 nautical miles in length, 
Weighing 370 tons to the mile, was constructed at Mr. 
works, North Woolwich, under 














Henley’s 
the superintendence of Messrs. 
Bright and Clark, the engineers appointed to superintend the con- 
struction and submergence of the cable; the whole unde rlaking, 
including the selection and construction of the cable, the selection of 
and the construction of the various land lines, the 
arrangements of the stations and the permanent staff, being entrusted 
by the Indian Government to Lieut -Col. P. Stewart, R.E 

With regard to the pattern of the cable selected, we may first 
mention that the failure of long subma:ine cables in shoal water, 
such as the Red Sca and Mediterranean cables, has been proved on 
the best evidence to be prinefpally due to the small quantity of iron 
used in the protecting sheath, and which again was allowed to 
p Tish rapidly through the absence of any precautions to ensure it 
against rust. 

In the Red Sea and Mediterranean extension lines, the protecting 
wires were scarcely so thick as bell wire, and not even galvanised ; 
the whole cable weighing less than a ton to the wile. ; 

_ These perished rapidly, as was expected by those who bad expe- 
rience in the maintenance of the cables around England, where the 
companic s who Possess ¢ | 
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stantly laid them of larger 
e last laid weighing about 17 tons to the 
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mile. 
mile, of which only 1:67 tons is iron, and the wire is ungalvanised 
and upprotected, It is curious that a cable of such a pattern, which 





fhe Malta and Alexandria cable weighs 2°13 tons to the | 


cannot last for more than four or five years from the date of sub- 
mergence without serious repairs, should have been decided on and 
laid, seeing that the Bonah and Cagliari cable, laid in almost the 
same locality and of precisely the same mechanical protection, was 
found broken up into short pieces by rust in about two years after 
submergence. This is the more to be regretted, as the core is of the 
most liberal proportions as regards copper and gutta-percha. and 
indeed, the best insulated cable submerged up to the time of the 
Persian Gulf cable. In the case of the Persian Gulf cable, it is to 
be hoped that the precautions taken against this decay from rust 
will prove sufficient to ensure its effective working for many years 
tocome. Of course the expense of transport from England to the 
Persian Gulf would make the adoption of a cable of the same 
weight and bulk as those used in the English and Irish Channels 
and North Sea, excessively expensive, and add so considerably to 
the total cost ofythe work as to preclude, for the present, at least, the 
adoption of a cable of such a weight; although undoubtedly the 
tendency will be to lay cables of a heavier description on each 
successive work, if in shoal water, even though undertaken abroad. 
It is to be remarked also that, with the exception of a few rough 
patches between Gwader and Kurrachee, the whole of the line lays 
in quite soft mud, into which all leads, anchors, and grapples sink 
several feet deep. The amount of anchorage, except from small 
native craft, is also insignificant, and, therefore, a very heavily 
proportioned cable would be unnecessary. 

Still the proportions and weight of the Persian Gulf cable is 
375 tons to the mile, of which 2°95 tons is iron. In addition to 
this advantage in the quantity of iron, the iron wire is all galvanised, 
a process which, it is well known, generally adds some years to the 
life ofa cable. In corroboration of this it may be mentioned that, 
in the operations connected with the repairing and picking up of 
the Red Sea line in 1862, under the superintendence of Mr. L. 
Clark and Mr. Laws, the ungalvanised cable was found entirely 
perished, while, a few feet off, the galvanised wire was found in 
perfect condition. To secure the cable still more against the danger 
of rust, a process invented and patented by Messrs. Bright and 
Clark bas been adopted, which, although already in use on several 
cables about England, has never yet been so perfectly carried out 
as in the present case. 

Before proceeding to describe this we must give a brief description 
of the whole pattern of the cable. The conductor, unlike cables 
hitherto laid, consists neither of a single copper wire, as at 
first adopted in all the earlier cables, nor of a strand of three, five, 
or seven wires, laid up so as to form a small copper strand, 
as in the case of the Atlantic cable and Malta and Alexandria. The 
former mode presents the disadvantages that, when the wire was 
brittle from unsound casting in the ingot or bad annealing, it was 
liable to crack, and when being paid out from the ship the two parts 
separating would cause a want of continuity, thus rendering the 
cable useless until the faulty part was cut out. 

The second method obviated this danger, as it is improbable that 
several wires should all have brittle places exactly at the same place 
in the rope, but other disadvantages presented themselves, as science 
advanced, of a more delicate nature. 

It was proved mathematically, and found in practice, that the 
increased amount of surface exposed in proportion to the sectiona' 
area of the copper, in the case of the strand conductor, as compared 
to the solid wire, reduced the rate of signalling great!y. Besides 
which, it was found that the interstices in the strand wire permitted 
the water to percolate along the cable whenever an end was left 
open in any of the operations exposed in the sea. 

To combine the advantages of both systems without their respec- 
tive disadvantages, Mr. L. Clark suggested a conductor formed of 
four wires, whose section is each the quadrant of a circle ; so that, 
when the four are placed together, they form a complete circle, and 
are kept ir their places by a fifth part in the form of a tube en- 
circiing the four segmental wires. We thus have a circular con- 
ductor formed of five separate parts. 

This system, which lessens the chance of loss of continuity, pre- 
serves all the electrical advantages of the solid circular conductor, 
and has been adopted for the first time on the cable we are describing. 
To ensure, also, the highest conducting power, each hank of copper 
was carefully tested for its conductivity, the bad being rejected and 
an extra price given for all copper which was above a certain fixed 
standard of conductivity, this standard being equal to the copper of 
highest conducting power hitherto used. To assist the manufacturers 
in the selection of their copper, Mr. Brasher, an assistant of Messrs. 
Bright and Clark, made a series of experiments on the conductivity 
of the ingots previous to their being drawn into wire at the works of 
Messrs. Wilkes, by whom every facility was given for these opera- 
tions. The diameter of the conductor is 0-1 of an inch, and weighs 
225lbs. per nautical mile, 

We now come to the insulating material. A great deal of dis- 
cussion has taken place, and of late amongst electricians and 
manufacturers, relative to the respective merits of india-rubber and 
gutta-percha, Fierce has been the battle that has been waged 
at public institutions and in scientific journals by the untiring 
partisans of each insulating gum, Papers have been read, experi- 
ments have been made, champagne breakfasts and special trains 
have been provided for special meetings, with the hope of proving 
to engineers, electricians, and directors, the superiority of one or 
other gum. Discussions in the press have more than once verged 
on the personal, through the conflicting opinions and interests of 
the different advocates of each particular gum. India-rubber has 
set forth its advantages in glowing terms, and proved, over and 
over again, that all cables insulated with percha must fail, while 
percha has taunted india-rubber with its utter unfitness for the 
purpose, until the battle of the gums has become as notorious as the 
‘battle of the gauges.” It would seem at first sight, therefore, to 
be a difficult matter (amongst so many conflicting opinions and 
interests) to decide on the best insulator for so large and important 
a work as the Persian Gulf cable, particularly if we take into account 
the number of failures which have taken place in submarine tele- 
graphs, and which are, one and all, laid by the advocates of india- 
rubber, in the most unscrupulous manner, to the adoption of gutta- 
percha as the insulator. 

To those who examine more carefully the evidence which has 
been published on this subject, it will be easily seen that those 
failures can be traced more to want of sufficient mechanical protec- 
ition in most cases, and in others to carelessness in manufacture, or 
a want of skill in the operation of submergence, than to any defi- 
ciency in the insulator used. Gutta-percha has been used on many 
cables, ever since the year 1851, with perfect success, and evidence 
is still wanting to show that it deteriorates when kept under water, 
although many cables have been lifted, and carefully examined, in 
various seas; while india-rubber, whatever part it may ultimately 
play in submarine telegraphy, has never yet been employed on any 
submarine line; and, indeed, in the only practical experiment which 
has been made to ascertain its durability—viz., the submergence of 
a length of two miles off Kurrachee—proved a cow:plete failure. 

The facts were, therefore, not such as would justify any departure 
from the course hitherto adopted, more especially as the Gutta- 
percha Company have made great progress during the last few 
years in cleaning and manufacturing the gutta-percha used for 
submarine cables, and could, it was well known, produce a far better 
insulator than had hitherto been employed. 

Col Stewart, with whom rested the final decision of this matter, 
although well acquainted with the facts we have mentioned, pru- 
dently requested the opinions of the chief scientific authorities, 
amovg Whom we may mention Messrs, Bright and Clark, Professors 
Thomson and Wheatstone, Messrs. Varley, Jenkins, and Siemeus, 
the majority of whom decided in favour of gutta-percha. But 
although, at the present time, there can be littie doubt as tothe 
superiority of gutta-percha over any other substance for this purpose, 
still, the improvements that have been made during the last three 
years in the preparation of ir rubber, through the untiring 
perseverance and skill of Messrs. ilooper, Silver, and Hall and 
Wells, give great hopes that the well-founded objections to the use 
of rubber may be, ere long, removed. India-rubber, when first 
manufactured, has, it is well known, superior insulating qualities, 





























as well as a lower specific inductive capacity, and, in addition, wil] 
stand a greater change of temperature without affecting materially 
its insulating power—a quality which is of the highest importance 
in tropical climates. 

Its chief disadvantages at present appear in a tendency to change 
its solid for a semi-fluid state, resembling that of treacle; in other 
cases it becomes hydrated after submersion. How far vulcanisation 
will remedy this evil still remains to be proved. 

But in addition to these various drawbacks, the mode of applying 
the material, which consists in lapping it spirally round the wire, 
thus forming a spiral joint the whole length of the cable, cannot 
(however perfect it may appear when first made) be so safe as the 
mode adopted in covering with the more plastic material, gutta- 
percha, which consists in passing it through a die for each succes- 
sive coating, in which case the covering consists of a series of con- 
centric tubes, forming a continuous and unbroken coating. The 
whole of these layers are cemented together during the process by a 
layer of insulating material known as “ Chatterton’s compound,’ 
How far the late attempts to remedy the objections to india-rubber 
will prove effective will be proved by the results obtained on the 
various lengths of experimental wire which Col. Stewart has, wi 
a laudable desire to investigate thoroughly the whole matter, ta 
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‘from England for the purpose of submergence in the Persian 


Gulf. 

The core of the Persian Gulf Cable, then, consists of the con- 
ductor, which we have described, insulated with four coatings of 
the purest gutta-percha, united by four distinct layers of “ Chat- 
terton’s compound,” having an ultimate diameter 0°38 of an inch, 
and weighing S0vlb. to the nautical mile (2251b. of copper, 275 of 
pere ha). 

The core was also manufactured in much longer sections (somo- 
times nearly 4,000 yards in one unbroken length) than any that 
had been hitherto made, thus reducing the number of joints in the 
whole cable cousiderably—a great advantage, as the j 
found electrically to be the weakest points in any core, he core 
thus manufactured was presented to Government for testing at the 
Gutta-percha Works. 

These tests were made by Mr. J. C. Laws, assisted by Mr. Lam- 
bert on the part of Messrs. Bright and Clark, and consisted, firstly, 
in a careful test by means cf Wheatstone’s electric balance, to ascer- 
tain the resistance of the copper per nautical mile, expressed in 
terms of Siemens’ weil-knowun unit of resistance. 

Secondly, a test of the resistance of the gutta-percha, or, in faci, 
its insulating quality, expressed also in terms of the same unit ag 
the copper resistance. Both these materials are ted in their 
conducting power by temperature to a great extent. The effect of 
an increase of temperature on the gutta-percha is to lessen its 
resistance; whereas, with copper, on the contrary, the effect of an 
increase of temperature is to mcrease its resistance, 

Very different results would be obtained, therefore, with the same 
materials, at different temperatures, and thus testing at the ordinary 
temperature in England would be very different to that wuich 
would be obtained in the Persian Gulf. 

To avoid these sources of error the wire was tested at one uniform 
temperature, which was obtained by immersing the coils in water 
kept at 24 deg. centigrade for at least twenty-four hours previous 
to the test being made. The wire was also tested at the same tem- 
perature in Reid’s pressure cylinders under a pressure of 6 Ulb, 
to the square inch, which is equal to a depth of 200 fathoms, a 
depth far greater than that at which the cable will be submerged, 

To admit of more accurate reductions of the tests made in different 
temperatures to those made at the given temperature (24 deg. centi- 
grade), a series of experiments were instituted by Messrs. Bright 
and Clark, and carried out, to ascertain the resisiance of the two 
materials at every two degrees of centigrade between 0 and 38, 
The average resistance of the conductor at 24 deg. centigrade was 
about 6:5 Siemens’ units per nautical mile, while the gutta-percha 
offers a resistance of 220 millions of units per nautical mile. This 
must not be confounded with the specific resistance of the two 
materials; the first is the total resistance of a piece of copper a mile 
long, and having a sectional area equal to the section of the con- 
ductor, the second is the resistance of a hollow cylinder of gutta- 
percha iv the direction of its radius. 

Its sectional area is approximately equal to the mean between the 
inner and outer circumference multiplied by one nautical mile, and 
the length of this conductor is the thickness of the gutta-percha 
covering. ba 

The quantity of electricity passing through the conductor and in- 
sulator would be respectively inversely as these figures, or, in fact, 
on a length of one mile the quantity of electricity passing along the 
conductor would be 3,384,615 times greater than that lost by the 
conduction to the sea through the gutta-percha covering, and sup- 
posing a length of 300 miles, by a simple calculation we find tuat 
the quantity of electricity passing to the distant station would be 
376 times greater than the quantity lost through the insulator on 
the whole 300 miles. 

It was found that the resistance of the gutta-percha increased, when 
tested under pressure, about 16 per ceat. per GUUIb. pressure. — It 
also increased considerably with age: thus a cvil which had, when 
tested on the 17th March, a resistance of 233 millions, had, when 
tested on October 23, 370 millions of resistance. ‘This improve- 
ment with age augurs well for submarine telegraphy, and has been 
fully corroborated by the tests of the cable in the Persian Gulf. The 
joints in the core were all tested separately, by a system devised by 
Mr. L. Clark, which admits of far greater accuracy in the detection 
of the minute leakage which oceurs when a joint is imperfectly made 
than any system hitherto adopted. This system was tully described 
by Professor Thomson last May at the Royal Institution. ; 

The core when tested was carefully wound on large drums in 
lengths of three to four miles, and delivered to Mr. Henley, at his 
factory at North Woolwich, to whom the contract for the comple- 
tion of the manufacture of the cable was entrusted by the Govern-~ 
ment of India. The design of the protecting parts differs to some 
extent from that of other cables, and consists of, first, a serving of 
soft yarn wound round the core, which again is surrounded 
twelve galvanised iron wires of No. 7 Birmingham gauge, or 0:18 
of aninch diameter. As has been already pointed out, such a cable, 
though far more protected than the Red Sea or Mediterranean cables, 
by reason of the increased quantity of iron and the galvanising 
the latter, would still be liable to perish from rust at p 
time. As a further precaution, therefore, the following coaung, | 
signed by Messrs. Bright and Clark, was placed round the iron 
wires :—First, a serving of the best Russian hemp yaru is wouud 
round the iron cable, aud is then cove: with a thi layer of 
mineral pitch, mixed with silica, and applied warm, ‘This ts again 
covered with a second serving of hemp in the reverse directiun to 
the first, and in its turn is again covered with another coating of 
warm compound, the whole finally passing through grooved roters, 
so as to consolidate the whole and to produce «smooth and cylindri- 
cal surface. Thus the iron wire is effectually protected from con~ 
tact with the water by a solid cylinder of hard asphalte, b und 
together by innumerabie fibres, acting, as it Were, as Lond courses. 
This process has been already adopted in a less perfect manner on 
ables in the North Sea and Lrish Channels, when only one servlug 
1d coating, however, was used, aud has been found an excelent 
protection against rust. - 

The machines tor applying this coating consist of two tanks, the 
one behind the other, and heated by steam jackets. In front of each 
of these is a disc carrying bobbins, on each of which is w 
a length of hemp yarn. The cable passes through mandr 
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which the dises are attached, and over (not through) the compound 
in the tanks, the compound being lifted and poured on ty the carole, 
as it passes along, by means of a small wheel with internal paddies; 
any superfluous compound that adheres to the cable being removed 
by a movable die. 


hese machines, of which tl 
shed over ail th quired vy ti 
various fittings and preparations for testiug, had to be desizued 
and erected especially for this work. i 
Owing to the engincering knowledge possessed by Mr, Leney 


ere were six, together with an iron 
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(a knowledge rather scarce amongst pean urine te legraph contrac- 
tors) and his readiness to oblige and meet the views of the engi- 
neers (a quality still more scarce among submarine telegraph con- 
tractors), many little difficulties in the adaptation of the necessary 
machinery were speedily overcome; and, indeed, when we cons sider 
that the contract was only let in December, it reflects the highest 
credit on Mr. Henley and his engineer, Mr. Frasi, when it is stated 
that the cable was fully started in February. The cable, as manu- 
factured, was coiled into tanks and kept submerged in water; tests 
were taken of the core both on the arrival at Woolwich from the 
Gutta-percha Works, and every day on each section under manu- 
facture by a staff of electricians, under Mr. F. C. Webb, who 
superintende od the manufacture of the cable on the part of Messrs. 
Bright and Clark, as also the shipping of the cable, the desiguing 
of the machinery, and fitting of the ships. 

To ensure a perfect test of the core for insnlation, the hemp serv- 








ing between the core and the iron wire consisted of white Russian | 


washed in salt water (a system patented by Mr. Willoughby 8. nith), 


as it has been found in pra ~ e that when the hemp is tarred a | 


faulty place may be stopped up by the tar and thus the cable test 


will, until the tar is dissolved) which some tim es does not occur until | 


the cable has been submerged for some weeks or months. 

The shipping and laying the Persian cable presented also some 
points of novelty and interest. 

Most cables have been laid from steamers, and in the few in- 
stances in which sailing vessels under tow have been employed, the 
result has been (except in one instance, viz., the Dover and Calais 
cable)* the loss of the cable. 

+ hes one of the cables from Cagliari towards Bonah was lost, and 
another across the Gulf of St. Lawrence. To have taken a cable 
of the length of the Persian cable, weighing about 5,000 tons, 
round the Capein steamers would have bee ae considerable expense 
as compared to the cost of the whole work. Besides which, it 
would have been very diflicult io obtain sufficient steamers 
necessary construction for taking large coils without considerable 
delay. ‘The idea of sailing vessels under tow was, therefore, 
once more discussed 
prospect of fine weather in the Persian Gulf during the months of 
spring was considerable, and as the route of the cable lay in shoal 
water, where it could easily be grappled if any mishap should take 
place, it was determined by Col. Stewart to try once more this more 
economical mode of laying a cable. Anditis only due to Col. Stew- 
art to observe that in deciding this question he was opposed by most 
of the engineers ; and, ivdeed, certain contractors and theireng 
ahed at the idea. At the same time it is obvious it ab as & sailing 
vessel under tow cannot be stop ped so easily or quickly when re- 
quired as a steamer, this mode of laying a cable Lm poses a more 








| ence of ‘Sir Charles Bright, 
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. Moseley iu the Tweed, Mr. W ae in the 
Donovan in the Marian Moore, and Mr, Crookes in 





in the Asssye, 
Kirkham, Mr. 
the Cospatrick. 
The ships left Woolwich, or Victoria Docks, on the following 
dates:—Marian Moore, August 15th; Kirkham September 11th ; 
Assaye, September 22rd ; “Ambe r Witch, Octeber 21st; Tweed, 
October 24th. The Assaye, which put into Plymouth with her 
mainmast sprung during a gale, was detained to have a new 
mast fitted sailed, finally October 14. The Tweed also put into 
Torbay, through stress of weat her, and sailed finally November 6th, 
The vessels arrived at Bombay in the following order :—Marian 
Moore, December 22nd, 1853; Kirkham, January 13th, 1864; 
Tweed, February 6th, — Assaye, February 12th, 1864 ; Amber 
Witch, March 2nd, 1864; Cospat: rick, April 16th, 1864. As soon as 
the Marian Moore and Kirkham had arrived at Bombay their 
machinery, which had been stowed for the voyage, was again fixed, 
and every arrangement made for paying out, under the superintend- 
who had arrived with his staff at 
Bombay on the 10th of Decemb r; the electrical arrangements 
being in the charge of Mr. J. C. Laws, and the arrangements for 
paying-out under “Mr, F. C. Webb,—the general arrangements for 
the departure of the ships being made “by Colonel Stewart and 





| Captain Young, C.b., the captain superinte cent of H.M. dockys ard. 


of the | 


It was shown on good authority that the | 


ineers 


urduous task upon the engineers actually employe di in the operation | 


of laying, and by whom, in this instance, every precaution yas 
therefore taken to avoid, as much as possible, the Occurrence of any 
hitch in paying out. 

‘There remained, however, still the difficulty of the change from 
hold to hold, and in which caso the calculation of the time the ship 
will lose her way requires, accordingly, the greatest nicety of judg- 
ment. 

The Marian Moore, of 1,036 tons, Captain Munce; the Kirkham, 
1,061 tons, Capt: ain Routhledge; the ‘Tweed (late ‘the Vunjaub), 
1,744 tons, Captain Stuart ; the. Assaye, 1,528 tons, Captain Thomas; 
and the Cospatrick, 1,199 tons, Captain Elmslie, were taken up by 
Government. Inaddition to these ships the Government purchased 
a small screw steamer of 441 tons, called the Charente, and re- 
named her the Amber Witch. This vessel was fitted with three 
water-tight tanks, for reciving cable, a break, and a complete 
machine for picking up (¢e., winding in) cable by steam, and, indeed, 
with all other machinery for grappling, buoying, under-running, 
picking up, and laying cable. She 1s to be stationed in the Gulf as 
a general means of relieving the staff and provisioning the stations, 
as well as for repairing the cable should it break down at any 
time. 

She is commanded by Lieutenant Stiffe, late of the Indian Navy, 
an officer of much experience in surveying duties in the Gulf, and 
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21st, the Coromandel, Captain Carew, having on 
board Colonel Stewart, Captain Stewart, Sir C. Bright, and 
Dr. Esselbach, left Bombay, and in the evening of the same date 
was followed by the Kirkham, in tow of the Zenobia, ( ‘aptain 
Carpendale, and the Marian Moore, in tow of the Semiramis, 
Captain Crocket. (To be continued.) 
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addressed the following 


TANDARDS OF 3 

Sir J. F. W. HenrscHer 
letter to the Zimes :— 

In the Zimes of Thursday, the 16th inst., I observe a letter ad- 
dressed by Mr. Ewart to the editor of the Journal des Débats, on the 
subject of the introduction into this ¢ ountry of the French metrical 
system. In this letter Mr, Ewart appears to be at a loss to under- 
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stand why the 7imes has, all along, raised its voice in opposition to | 
the proposed change; and speaks of the prevalent repugnance to | 


| its adoption as arising merely from British prejudice, which he 


considers to be gradually yielding to the efforts making by himself, 
and his coadjutors, to e nlighten us as to its advants uges. 

It is well for those who have — «1 a contrary opinion, whe! her 
from the exercise of their own judgment or from a perusal of the 
many able expositions of the confusion and inconvenience the change 
would create which have from time to time appeared in your columns, 
to be enabled to render an account of the faith that isin them; and 


| you will excuse me if 1 observe that, in the articles referred to, I 
| nowhere find any clear and distinct statement of those reasons which 


who, in addition to his experience as a naval surveying officer, has | 


served his time in a civil engineer’s office in London. Captain 
Stiffe, besides commanding the Amber Witch, will hold the office of 
engineer to the line ; and there is little doubt that a better officer for 
the work could not have been selected. 

These five large vessels were fitted each with three water tight 
cylinders, or tanks, to receive the cable. These cylinders, which 
were mostly cliptical on plan, varied in dimensious from 23ft. by 26ft 
in diameter, by 10-3ft. deep (viz., the fore tank of the Marian Moore) to 

S2ft. by 34ft. diameter, by 1dft. deep (viz., the main tanks of the 
‘Assay e and ‘T'weed). 

In the centre of the tanks a solid wood centreing was fixed in the 
shape of the irustrum of a cone, and having a perfectly smooth 
surface, rounded off at the top edge to a radius of 1ft. 
cone and near the top a ring 
entirely round the cone, and between it and the ring. A second 
ring, of larger dimensions, and in some cases a third, is fitted with 
machinery, so as to lower down, and yet remain rigid in any place 
to which it is lowered as the cable is payed out. 

Between these rings and the cone the moving part of the cable 
passex, and sweeps regularly round, being guided in its course by 
the cone on the interior, and the rings on the exterior, of its path. 
Above the centre of the cone is fixed a bell-mouthed casting, through 
which the cable passes, This was so contrived that, by the removal 
of a single pin, it could be opened to free the cable when changing 
from hold to hold. 





part of the cable _—- to the next hold was placed. 
being made complete by means of a solid piece, secured by we 
pins, are easily removed by a hanimer. 

From the cast iron hawse, the cable passes over a cast iron saddle 
or quadrant, fitted with rollers in some cases, and thence it changes 
to a horizontal direction along a series of fair leaders having rollers 
in them fixed on a long platiorm erected in a fore-and-aft direction 
along the ship. This platform is placed at such a height, and at such 
a gradient, as to lead the cable with the least bends possib le to the 
machinery for paying out. The system of cones and rings is 
claimed as a patent by Mr. Newall, and the Government pay a 
royalty for its use. 
the mode of arranging the fixed and moving rings, and the arrange- 
ments for maintaining the latter firm, together with some improve- 
ment in the latter which prevents the ‘necessity of taking out a 
whole segment of the ring when changing from ‘hold to hold, were 
designed by Mr. F. C. Webb, when fitting the ships. The 
break consisted of a cast iron drum, Git. in diamete r, and having a 
break similar to a crane break on one side, fixed on a 7in. shaft, 6ft. 
long, supported on twe bearings on the same side. On this shaft 
a second break wheel was tixed dft. in diameter. 
four turns round the break drum, and then passed over a 4ft. sheave 
fixed over the stern of the ship. The Sft. break was used in general, 
the larger break being only used asa precaution if it should be found 
necessury to restrain the cable at all costs to save life or limb. 

The cable was coiled on board the ships as they arrived in succes- 
sion bg ey the factory at Woolwich, under the superintendence of 
Sir C. Bright and Mr. a C. Webb; Mr. Henley also undertook this 
part of the work by contract. As the cable was coiled on board the 
tanks were filled with water, and, when filled with cable, decked 
over, 
steam engine, was fitted to each ship, for pumping the tanks up 
should they at any time require pumping out or filling. Each ship 
was fitted with proper instruments aud batteries for testing the cable 
in a cabin x up espec ially for the purpose, under the superintend- 
ence of Mr. J. C. Laws, and the cable was tested regularly every day 
during the tab. out b y one of Messrs. Bright and Clark's staff, 
sent in charge of the cable; Mr. Woods being in charge of the cable 








* in this instance also the towing hawsers broke 
ing the cable drifted so much that the cable ran 
pleted until some weeks afterwards. 
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The particular proportions of the cones, and | \ : 
| the amount of change required, 


| Fah., will fill a hollow cube having one such foot as its side. 


Round this | 
was fixed, leaving a clear space | 


appear to myself decisive against the change on purely scientitic 
grounds, and which lead me to regard it, scientifically considered, 
as aretrograde step. ‘These, with j your permission, I will endeavour 
to state as briefly as may be, for the benefit of that very large portion 
of the public who may pot have read my recent remarks on the sub- 
ject in one of our most widely circulated monthly periodicals. 

Whatever be the historical origin of our standards of weight, 
capacity, and length, as a matter of fact our British system refers 
itself with quite as much arithmetical simplic ity through the 
medium of the inch, to the length of the earth’s polar axis (a unit 
common to all nations) as the French does through that of the 
metre to the elliptic quadrant of a meridian passing through Paris (a 
unit peculiar to France). It does so as regards our actual legal 
standards of weight and capacity with much more precision than 
the French system, and as regards that of length (with a connexion 
which, if legalised, would be absolutely imperceptible, from the 
smailvess of its amount in any transaction of life, and which can be 
applied, currente calamo, almost without calculation to any statement 
of lengths) with even still greater, and indeed with all but mathe- 
matical, exactness. 

If the earth's polar axis be conceived divided into five hundred 
million inches, and a foot be taken to consist of twelve such inches, 
then one hundred of our actual legal inperial half pints by measure, 
or one thousand of our actual imperial ounces by weight of 
distilled water at our actual standard temperature of 62 deg. 
The 





amount of error in either case is only one part in 8,000. 

The theoretical Freuch metre is’ one ten-millionth part of the 
elliptic quadrant above-mentioned; the theoretical litre is one- 
thousandth of a cubic metre; and ‘the: theorectical gramme, oue- 
millionth part of a cubic metre of distilled water at 32 deg. Fah. 
The actual error of the French legal or standard litre and gramme, 
or the deviation of these standards as they actually exist from their 
true theoretical value, is one part in two thousand seven hundred 
and thirty (2,730), and is consequently relatively nearly three times 
as great as the error in our own standards of capacity and weight, 
when referred to the earth’s polar axis as their theoretical origin, in 
the manner above stated. 

Our actual imperial measures of length deviate, it is true, by more 
than this amount from their theoretical values so defined, that is to 

say, by one part in one thousand ; so that a correction of one exact 
thousandth part subtracted from the stated amount of any length in 


| imperial measures suffices to reduce it to its equivalent in suc h units 


| as correspond to similar aliquots of the polar axis; a correction per- 


The cable made | 


One of Gwynne’s centrifugal pumps, worked by a small | 
| great ac tivity. 





formed if needed, as already remarked, instanter, and currente calamo 
requiring no tables, and almost no calculation. So corrected, the 


"he vi te » pa sand (64,000 
‘The rings were also fitted with loops or bays in which the bottom | outstanding error is ouly oue part in sixty-four thousand (64,000). 


The actual legal metre in use in France is, however, not immaculate 
in this respect, its amount of error being one part in six thousand 
four hundred (6,400), which is ten times that which our British 
measures so corrected would exhibit. 

it were worth while to legalise so trifling an alteration (and 
were an Act passed rendering permissive the decimalisation of our 
own system, it would bo necessary to do so as a means of bringing 
the national units cf length, weight, and c apacity into exact dec imal 
correspondence), no mortal would be aware, practically speaking 
that any change whatever had been made in our mile, yard, foot, or 
inch. I bave in common use two fvot rules, bought at respectable 
shops, and neither the worse for wear, which differ by more than 


The writer in the Journal des Debats is pleased to say that 
England stands in extensive commercial relations with only one 
considerable nation (North America) employing the British system 
of weights and measures. British commerce extends, however, to 
Russia, British India, and Australia, all of them superior in area, and 
the two last, at least, of equal importance, commercially speaking, 
with the totality of the metricized nations. ‘Ihe Russian sagene 1s 
an exact muitiple of the English foot (imperial). The hath (the 
legal measure of length in British India) is eighteen imperial inches, 
The Australian system is identical with our own. Taking into con- 
sideration this immense prepoderence both in area, in population, 
and in commerce, we are not only justified in taking our stand 
against this innovation, but entitled to inquire, if uniformity be in- 
sisted on, why, with an equally good theoretical basis (to say the 
least), the majority is called upon to give way to the minority. 


RatLway Procress 1N ectnenniaieis Correspondent.) —T he 
works of the Yaris and Lrest line are being carried forward with 
‘The line has been in operation as far as Guingamp 
since September. Between Guincamp and Brest, however, the 
engineers have to deal with grave difficulties, resulting from the 
conformation of the country. Some of the cuttings which have to 
be executed are 75ft. to 80ft. in depth, while the embankments are 
still heavier, being, in some cases, 1U0ft. to 150ft. high. The works 
of art on the line are of exceptional importance, especially the 
great Morlaix viaduct. This work carries the line through that 
town, passing above the quays of the portat the height of 200It. 
above the river. 














Tue Navies or roe Wor.p.—The navy of Great Britain carries 
14,050, gens; of France, 8,876; United States, 4,184; Russia, 2,013; 
Lolland, :220; Denmark, 958; Sweden, 920; Spain, 904; Austria, 

3 Ite a 789; Portugal, 362; Norway, 340; Turkey, 297; Brazil, 
; Prussia, 265 ; Greece, 149; Peru, 104; Chili, 66; and Belgium, 
2 The navies of the world consist of 1,684 steamers, and 1,296 
sailing ships, carrying 36,653 guns.—A merican 2. per. 

Prorosep Ratway to Sipmovru.—In anticipation of the cutting 
of the first sod of the Sidmouth Railway much interest is evince sd by 
the inhabitants of Sidmouth and Ottery as to the sort of festival or 
inauguration best to be adopted in those towns to celebrate the 
event. It is, however, determined that the day, which has not yet 















been decided upon, shall be kept in such a manner as will show the 
good will of the inhabitants, and fix the memory of the event in the 
minds of all who reside in the locality, In one respect the original 
plan of the construction of the line has been altered. ie Was not 


contemplated that there should be any tunnel! on the lise; but, 
as acutting of the requisite depth at Bow wd | would have involved the 
demolition of the inn aud the farm build there, it has been de- 











cided to construct a tunnel of about one-sixth of a mile in length, 
which will commence near the farm house in Harpford Wood, and 
terminate above Stowford turnpike gate. By this means bridges 


will be avoided, and tie gradients will be easier on each side of the 
tunnel. Other plaus are in progress for the development of Sid- 
mouth by the erection of such additional buildings for residence and 











public utility and convenience as the increased facilities for reaching 

this beautiful watering placo will undoubtedly render necessary. 
Vorinc By Macutnery.—An experiment was tried on Tuesday 

week, at the Palace of the Luxemburg, Paris, in the presence of 





Baron Lacrosse, one of the secretaries of the Senate, with an electric 


apparatus, intended to replace the present mode of voting in the 
French Legislative Assemblies. The engineer who invented the 
apparatus began by placing twelve boxes, each provided with two 
finger keys, one white and the other black, on two benches. The 


number of boxes is to be the same as the numbers of tho Assembly. 
These boxes were connected, by metallic wires, with what the 
eugineer calls an indicating table, pierced with holes, corres sponding 
to the name of each of the viters. Two more holes, but larger, 
opening at the bottom of the ta ‘e, are intended to give th ition 




















of votes, for and against. This part of the apparatus is called the 
sedbuue r. The reckoner is moved by a button, placed within reach 
of the President’s hand. Win the President anuounces that the 
ballot is to commence, each member of the Ass mbly pre the 
fiuger key, white or black, by extending his had over his desk. A 
dise of the same colour instavily appears ai the hole placed beside 
the name of the voter. When the President declares that the ballot 
is closed, he touches the button placed under his hand, for the double 








purpose of preventing any further voto, and of setting in motion the 
machinery, which instantly performs the addition of the votes, for 
and agaiust. The secretaries have then only to look atthe reckoner, 
and to transmit the numbers to the President. In case of a secret 
vote, secrecy is secured by an ingenious arrangeme the en- 
gineer, by which the vote is transmitted to ~ hole but that next 
the voter's name. ‘The few persons who were admitted to be present 
at the experiment were greatly pleased with it. 

RAILWAYS IN THE W —The Western Morning News, referring 
to recent divisions by Parliamentary Committees, observes :—The 
Exe Valley scheme was “squelched.” It was proposed to run a 
line, twenty-four miles long, at a cost of £260,000, from Newton St. 
Cyres, a small town on the North Devon line, a few miles north- 
west of Exeter, to ‘liverton, Bampton, and Dulverton. But Tiverton 
was already supplied by a branch of the Bristol and Exeter line ; 
the latter places would be better served by the proposed Devon and 
Somerset Extension. The proposed Exe line would run parallel 
with, and not far from, the Bristol and Exeter main line, and under 
these circumstances the committee wisely declined to allow the 
proposed expenditure of capital by an independent company, but 
suggested that there was a field for the operations of existing com- 
panies which might be advantageously occupied. The country 
between Collumpton and Copplestone Cross is likely some day to be 
traversed by many thousands of railway passengers, on their way 
to North-east Cornwall. The hottest contest of the series was 

waged for the possession of the three-cornered strip of coun- 
try of which Exeter, Barnstaple, and Taunton form the angles, 
A company in connection with the West Somerset line to Taunton, 
and backed up by a promised subscription of £100,000 from the 
Bristol and Exeter Railway, proposed to run a broad gauge line, 
forty-two miles in length, at an estimated cost of £438,000, direct 
from ‘Taunton, through Wivelscombe, Dulverton, and Southmolton 
to Barnstaple, under the title of the North Devon and Somerset 
Railway. In opposition to this project was that of the South- 
Western Railway Company, who had shown that they were in 
earnest by the purchase of the interests of the Exeter and Crediton, 
North Devon, and Crediton and Bideford lines. The South-Western 
Company, then, desired to construct a narrow gauge line, eleven 
and a half miles in length, from Umberleigh, a station on their 
main line, seven miles east of Barnstaple, to Southmolton and 
Northmolton. Of course each scheme was dead against the success 
of, although not incompatible with, the other; but it was seen at an 
early stage that the broad gauge line from Taunton as far as South- 
molton would be passed, and the open question was, whether there 
should be two lines from Southmolton to Barnstaple, or, if not, 
who should father the one which should be allowed. ‘The proposed 
direct broad-guage line between these points would be some eleven 
tniles long, aud would run in a line with, and converging towards, 
the South-Western line. The journey by the narrow gauge line 
between Barnstaple and Southmolton would be two and a half miles 
longer, but seven miles of it were already constructed, The com- 
mittee rightly decided that two lines of railway in such close 
proximity were unnecessary, and granted to the South-Western 
Company what they asked—power to lay their line from Umberleigh 
to South and Northmolton. ‘To provide for the broad gauge traffic, 
however, the North Devon and Somerset Company may, if they 
require it, lay a broad gauge line between Southmolton and Umber- 
leigh, at their own cost, aud between Umberleigh aud Barnstaple, 
sharing the cost with the South- Western Company. ‘The fight over 
the passage to Ilfracombe was subdued in consequence of the rival 
scheme to that of the South-Western being knocked on the head, 
The makirg of the line presents suflicient difficulties without the 
additional one of a sturdy opponent. Although only twelve miles 
in length, it is estimated to cost £210,000—£17,000 per mile—so 
“stiff” the country through which it has to pass, The bill was 
contested by the North Devon and Somerset Company, who, having 
obtained powers to lay down a broad gauge rail to Barnstaple, wished 
to have the same privilege right on to Ilfracombe, ou paying part of 
the cost of so doing. The South-Western Company naturally 
protested against allowing another company to diminish the small 
profits which only at a distant day they could hope to derive from 
so costly an undertaking, without sharing equally the respousibility 
and expense. The committee concurred in this view, and granted 
the South-Western Company their exclusively narrow gauge line 
to Ilfracombe, although recommending that the tunnels and bridges 
should be so constructed as to admit of a mixed gauge being laid 
down ata future day. Thus Ilfracombe, that paradise of retreats, 
has secured at last in prospective the one thing needed to make her 
a popular and populous watering place. By these two new railways 
she will be brought several hours nearer to London than she is 
now, and it does not require a specially keen prophetic vision to 
see Ilfracombe five times her present size, and ranking with Scar- 
borough, Ramsgate, aud Torquay as a resort for the careworn, the 
weary, and the pleasure -seeker. Retracing our steps eastward, it is 
right in passing to notice two important branches of the South- 
Western Railway for which powers were obtained last session, and 
which are at once to be rapidly proceeded witb. We refer to the 
lines from the Ottery-road station of the South Western main 
trank to Sidmouth and Budleigh Salterton respectively, the junction 
of the two branches being some three miles south of the town of 
Ottery St. Mary. Thus two charming places, hitherto known only 
to a select few, will be opened up and much valued, especially as 
winter sanatoriums for invalids. 
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PRIVATE BILL LEGISLATION. 


True to his promise, Lord Robert Cecil, on Friday last, again 
brought the question of private Lill legislation before the House of 
Commons. Although he failed to carry his motion, he did good 
service in raising a discussion on this important subject. From the 
whole tone and temper of the debate, it is clear that the House is 
not prepared to part with any of its control over those undertakings 
which require the authority of a private Lill before they can be 
carried out; but, at the same time, the defects of the present system 
were brought out in strong relief, eyen by the speakers who defended 
it. Lord Robert’s argument was that the existing mode of proceed- 
ing is unsatisfactory to suitors, and oppressive to members them- 
selves. In illustration of the opinion out of doors he referred to 
the petition of the Associated Chambers of Commerce, in which the 
objections were thus summed up,—“ That the great expense and 
uncertainty attending the carrying of private bills for public works 
through Parliament form a serious impediment to the undertaking 
of large and important works, and in smaller undertakings cause the 
abandonment of many projects and improvements of great public 
utility. These evils are in a great measure occasioned by the double 
tribunal (viz., committees of each House of Parliament) before 
which such bills, together with the evidence by which they are 
supported, have to be considered, thus causing a double expense. 
Moreover, as such committees have no recoguised law of evidence, 
and are guided by no recognised or fixed principles in arriving at 
decisions, it necessarily sometimes happens that the decisions arrived 
at in exactly similar cases are contradictory, and this not merely as 
between the committees of the two several Houses of Parliament, 
but also between committees of the same House. Much uncertainty 
is thus involved as to the probability of obtaining an Act for any 
undertaking, however beneficial.” 

A pound a minute is rather too high a price for the promoters 
and opponents of a private bill to pay for the right of appearing at 
the bar of a select committee; and much respect is not due to the 
decision of a tribunal the members of which are, for the most part, 
ignorant of even the elementary priuciples of engineering, and 
when a graving dock is mentioned are puzzled—as was the case 
in the Hull Docks Committee—to know what on earth it is, but 
take it for granted that it is ‘something relating to ships.” 

That a good deal of time (which, in this instance, is really money) 
is wasted in inquiries before select committees, and that the latter 
often decide in an arbitrary and capricious manner, cannot be dis- 
puted. One committee settles a question one way, and another, 
sitting next door, decides substantially the same question in exactly 
the opposite way. For example, there is the question of competi- 
tion. Mr. Booth, of the Board of Trade, who has rather advanced 
views on this and some other matters, thinks that a select committee 
should ‘refuse to hear a company, whose works are not interfered 
with, complaining that the new scheme would compete with their 
own line, and also that amalgamations and working arrangements 
between companies should be sanctioned without reference to the 
question whether thereby a new scheme, competing with the line of 
a third company, would be created.” The committees have not yet 
gone the length of adopting this principle absolutely, but they have, 
during the last session or two, seemed disposed to give very free 
scope to competition. ‘The other day, however, a committee 
rejected the application of the Great Eastern, for leave to make a 
coal extension line, maiuly, it is said, on the ground that a com- 
petition would thus be created injurious to the Great Northern. We 
are, of course, not now discussing which principle is right or which 
is wrong; but we say that all applicants should be dealt with on 
the same terms, and that if competition is considered in one case it 
ought to bein all. In the same way questions of amalga nation, 
steamboat powers, compulsory facilities, and so on, are constantly 
decided in quite opposite ways by different committees. Under 
these circumstances it is impossible that suitors should not often 
smart under a sense of injustice when they see that granted to 
another which is denied to themselves. Lord Stanley tries to 
explain away the unpopularity of committees by saying that there 
must always be a number of disappointed and defeated parties, who 
naturally do not entertain a very high opivion of the judges who 
have ruled against them; but the same thing happens in other 
courts of law, and yet we seldom hear allegations of incompetency 
or injustice against the regular judicial bench. Lord Brougham, who 
likes sweeping assertions, perhaps went too far when he declared 

rivate bill committees to be the very worst tribunal ever devised 

y the imagination of man; but there is no disguising the fact 
which was asserted by the select committee of last year, and is 
apparent to every impartial observer, that “the present system is 
not satisfactory, chiefly on the ground of the length and costliness 
of the proceedings in contested cases.” 

When we come to the proposals for reform, however, we find 
considerable divergence of opinion. Some are in favour of a new 
and less fluctuating tribunal, composed of members of both Houses 
of Parliament; others would transfer the functions exercised by 
Parliament to an external department. Lord Robert Cecil's plan is 
a compromise between the two, He would remit to an external 
tribunal the duty of ascertaining the facts upon which legisla- 
tion in respect to private bills is to proceed, but would leave the 
actual legislation, as at present, to Parliament. In most of the 
objections urged against this proposal by Mr. Milner Gibson, 
Lord Stanley, Col. Wilson Patten, and others, we do not 
think there is much force, It is said that no general definition 
could be given of the evidence which commissioners should take, 
and that it would frequently happen that further information would 
be required in regard to points the importance of which had not 
been seen in the firstinstance. That argument, however, is equally 
applicable to the procedure of the House of Lords, of the Privy 
Council, of the Court of Chancery, and of the superior courts 


cases no fresh evidence is admitted, and judgment is given on a} 


printed record of the proceedings in the court below. Lord Stanley's 
remark—that when members had to sit in a committee room and 
listen to the evidence, there was some chance of their becoming 
acquainted, as it were, in spite of themselves, with the case; 
whereas, if the evidence were printed, there was no security that 
they would read a line of it—cuts two ways, for while it shows 
that the present system isso fara check on the idleness and indiffer- 


| 


ence of M.P.s, it is also a grave imputation on the'spiri_ in which our | 


legislators discharge the private bill business. Again, it is said, 
that the plan of having a preliminary investigation has already 
been tried and has always failed, because Parliament would not con- 
sent to hold the record closed. But that is the whole question. Of 
course, if Parliament leaves the door open for further evidence, 


the parties in a contested case are sure to avail themselves | 


of it. If there is to be an ivquiry by commissioners, then the 
materials collected by them should be deemed sufficient as the 
basis of a judgment, just as the courts of appeal to which 
we have referred accept the statement of facts from the inferior court, 
and confine themselves to the application of principles and the 
weighing of testimony. Until Parliament will agree to act in the 
same way, the experiment can never be fairly tested, and, therefore, 
our previous experience is of no value on this point. The strongest 


objection to theemploymentof an external agency is, that if thereisto | 


be an appeal, with power to take evidence a second time, then in all 
cases of importance the only result will be to add one more stage to 
the proceedings , and if there is to be no appeal an amount of abso- 
lute, irresponsible power will be entrusted to three or four perma- 
nent officials, which may be reasonably regarded with apprehension. 
Railway business to the amount of thirty or forty millions comes 
before Parliament every session, and whatever doubts may be thrown 
on the competency of committees, no reflection is made on their 
integrity and disinterestedness. Would the public repose the same 
confidence in a small official board, whose permanent character would 
ex it to undue bias in many ways ? 

he most urgent reason for not taking the extreme measure of 
revolutionising the present system (and nothing less would be the 
effect of Lord Robert Cecil’s proposal) is that it is still susceptible 
of great improvement in detail. Indeed, of late years, several 





| valuable amendments have been introduced. The limitation as to 
the number of chairmen has tended to give greater uniformity to 
the decisions, and the House fees have been somewhat reduced. 
More may be done in both respects. The fees are still susceptible 
of considerable diminution, and the committee of chairmen might 
be employed, to a greater extent than at present, in laying down 
general principles, on which certain constantly recurring questions 
are to be decided. Mr. Cardwell’s committee, in 1853, did good ser- 
| vice in that way; but the report requires revision, as important 
changes have taken place in the condition of the railway world 
| since it was Grawn up. We should be glad to see another com- 
mittee appointed next session to consider the subject anew. Further, 


| the success which attended the joint-committee of Lords and Com- 


mons on the Metropolitan Railway Bills, leads us to hope that this 
custom may be more frequently followed. The double hearing in 
the two Houses is a serious grievance to suitors, and might be dis- 
pensed with. It sbould be, at any rate, the exception, and not, as 
now, the rule. It would be intolerable, if in the ordinary courts of 
law no man were entitled to a verdict until he had convinced 
two different tribunals of the justice of his case.—Railway News. 





CUTLER’S STEAM BOILERS. 


Tus invention, by George Cutler, of Wenlock-road, City-road, 
London, consists in the construction of a boiler or apparatus for 
generating steam in such @ manner as to admit of ordinary coal gas 
or other suitable gas being used successfully and economically as the 
means of heating it, a description of which is as follows:— 

The boiler Ais by preference cylindrical in form; having a dome- 
shaped head B, and is set vertically upon a cast iron frame C which 
supports it some two or three feet from the ground. That part of 
the boiler below the dome is covered with a jacket D, the space be- 
tween the said jacket and the boiler being filled with fira clay E. In 
the bottom of the jacket a number of holes are formed, through 
which a similar number of pipes F are passed. i hese pipes are 
each perforated at their lower circumference with several holes G. 
From the main gas pipe Ii a number of smaller pipes I proceed, one 
of which is inserted into each of the pipes F, in the position shown. 
Upon the upper part of each of the pipes I, near tho end thereof, several 
small holes are drilled, through which the gas passes and mingles 
with the atmospheric air drawn in through the holes G. The gas 
and air thus combined passes up the pipes F and escapes through 
ring-shaped orifices each formed by two metallic plates J and K, 
which are kept at a suitable distance apart by pins or projections, 
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At thee points the gas and air are ignited and the flame and heat 
therefrom ascends in consequence of the draught caused by the rush 
of air through the openings in the jacket, space being left for its 
admission between the said openings and the pipes F. The heat 
from the flame so produced is communicated to the water asit passes 
on through the body of the boiler, which is divided into two series 
of horizontal chambers, one series marked L containing water, and 
the other marked M serving as combustion chambers. These are so 
arranged that in section they appear when the apparatus is in 





generally, in hearing appeals from inferior tribunals, for in all these | use like alternate layers of fire and water, each compartment 


of the same series having free communication with the adjoining 
one, as shown in the engraving. The uppermost of these com- 
bustion chambers is perforated by a number of conduits N, which 
lead therefrom to a space which encircles the dome-shaped head, 
such space being formed by a vacancy O being left between the head 
and a reservoir water tank P by which the head is surrounded. The 
whole is surmounted by a short chimney Q, to which a damper R is 
attached. 

By the peculiar and novel manner in which the foregoing arrange- 
ment of apparatus is carried out, it has been found that ordinary 
coal gas combined with atmospheric air may be used economically 
as a heating agent, although the use of gas and air for the purpose 
of heating boilers is not new, It is not necessary that the boiler 
should be cylindrical, as it may be made square, oblong, or other 
suitable shape. 








Tue “Lorp Warpen” Tarcet.—An important series of gun ex- 
periments was made at Shoeburyness, on Friday, to test the resisting 
owers of a target representing a section of the iron-clad Lord 
Varden, now building, and in the same trials to determine the 
comparative penetrating powers of the Somerset and Frederick gun 
and of the Armstrong =i baleen guns. The first represents guns 
of the same weight, 6} tons each, but the Frederick is of smaller bore 
than the other. ‘The other guns are both of 300 lb. weight, but the 
Anderson gun is likewise of smaller bore than the Armstrong. The 
result of the trials, which were of great interest, was that the target, 
though in its pringipal parts 42}in. thick, was kuocked all to pieces, 
and, with respect tothe guns, the large bore guns were found to be 
superior to their small bore competitors. 

Newrort Woop anv Iron Suirsuinpixa Company (Lrirep).— 
The first half-yearly meeting of this company was held at the 
King’s Head Hotel, Newport, on Monday, Mr. Crawshay Bailey, 
M.P., in the chair. The directors’ report stated that the balance 
available for dividend, after providing for all liabilities and the 
payments of interest on the sums paid in anticipation of calls, 
amounted to £1,136 10s. 6}d., out of which a dividend at the rate 
of 15 per cent. per annum was recommended to be declared, free of 
income tax, payable on the 18th day of June. The keel of a ship 
of 1,200 tons burthen had been laid down. 





ROSECRANS AND PLATT’S BALANCES OR 
WEIGHING MACHINES. 


Tuese improvements, by General William Rosecrans, of the 
Federal army, and Anson Platt, of Cincinnati, U.S., relate to the 
employment of a long balance beam, which contains the poise bars, 
dial plate, and index, for indicating the weight, to the employ- 
ment of a separate poise bar, for exhibiting simultaneously the tare 
and nett weight of an article; to the marking of the poise 
bar with two or more graduations, for the purpose of weighing 
by two or more systems of weights at the same time; and 
to the employment of a dial plate, and of an index or indexes, 
actuated by the sliding poise bar, for the purpose of indicating 
the fractious of weight, while the poised bar exhibits only the units 
of weight. 

Fig. 1 is a plan of the balance complete; Fig. 2 is a side eleva- 
tion; Fig. 3 is a horizontal section of the balance beam, showiug 
the poise bars in place. 
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A suitable stand A, Fig. 2, supports the balance beam B by the 
usual knifo-edge bearings, and the balance beam supports the plat- 


form or dish F by the same means. ‘T'he balance Bis made long 
enough to contain the full length of the body of the poise-bars C 
and D, which slide therein. It contains the dial plate E, the index 
G, Fig. i, and the parts by which the index is actuated. It is made 
so as to accurately balance all its appendages wheu the poise-bars 
are pushed entirely in, in which position they are at zero, or indicate 
no weight. The poise bar C is employed for weighing articles instead 
of movable weights, and this is always retained in the balance beam, 
In addition to the weighing poise bar a tare poise bar D, Fig. 3, is em- 
ployed to indicate the tare or weight of the containing vessel or sack, 
by simply drawing it out till the balance beam is in equilibrium, This 
poise bar needs no scale or weight indicator, but tg | have one if 
desired. Both poise bars have suitable knobs or handles f for 
moving the same. The weighing poise bar C has two or more 
graduations, as shown in Fig. 3, where there are two graduations, 
one indicating weight by the French decimal system, and the 
other by the English avoirdupois system. Any convenient number 
of systems may thus be marked on the poise bar, and if necessary 
for the purpose more than one poise bar may be used. In this 
way the systems of weights used by all the principal nations may 
be shown on one balance. The end of the balance beam B is 
the index for the graduations on the poise-bar C, the highest figure 
to be seen at any time showing the number of units of weight. 
Only the units are generally marked on the poise bar, The 
fractions of the unit are exhibited by the index G and dial 
plate E, Fig. 1, as follows:—The index G is secured to a 
spindle a, which bas below a pinion H, Fig. 3, matching intoa 
rack d on the edge of the poise bar C, so that the latter, in its mo- 
tion, operates the index by a positive movement. The circum- 
ference of the pinion H is such that it has precisely one revolution 
imparted to it by moving the poise bar C through the space of one 
unit, Thus, apy portion of the unit is indicated by a corresponding 
portion of the circle of the dial plate moved over by the index G. 
The index is so adjusted as to point to zero on the dial plate when 
the poise bar is pushed entirely into the balance beam, and the desired 
fractional divisions of the pound, or other unit, are marked on 
the dial plate. When two or more systems are marked on the 
poise bar, the units of which are not equal, there must be different 
indexes actuated by different pinions, each being of the required 
size to make one revolution as often as the poise bar moves through 
the space of the unit in that particular system. Only one dial plate 
E is required; but it has as many circles of graduations as there 
aro systems to be indicated by the balance. Instead of the rack d 
and pinion H, friction pulleys or any other equivalent means may 
be employed to give revolution to the index spindles by the poise 
bar. The rack and pinion, however, are generally preferable. 








Tue Late Mr. J. G. Bopmer.—Mr. Bodmer, the eminent mechani- 
cal engineer, died at Zurich on the 30th ult. 

Pusurc Works 1N Irevanp.—Sir Richard Griffiths has retired 
from his position as Chairman of the Board of Works in Ireland. 
He is now nearly 80 years of age, 54 years of which he has spent 
in the public service. So ‘ong ago as 1810 he acted as commis- 
sioner on an inquiry regarding the improvement of the bogs and 
waste lands of Ireland, and since that time, say the Lords of the 
Treasury, “scarcely an inquiry has been held, or a measure carried 
out, connected with the national improvement of this country, with 
which Sir Richard Griffiths has not been associated, and most use- 
fully for the public interest.” His name is more particularly asso- 
ciated with the general valuation of Ireland. The duties 
connected with this department are becoming more onerous 


and important, having reference not only to questions of 
local taxation and assessment, but to the assessment of 
property and income-tax, and also to the elective fran- 


chise, of which “ Griffiths’ valuation” is the basis. Sir Richard 
retains the conduct of this department and of a cognate one con- 
nected with the Ordnance Survey aud with the Towns Improve- 
ment Act. While expressing their sanction of this arrangement, 
the Lords of the Treasury state that they have seldom had before 
them the case of a public officer with such extended and use- 
ful services, If he were to compare Ireland with what she was 
when he acted as a commissioner in 1810, he could present a con- 
trast that would help the Committee on Irish Taxation to right 
conclusions on the subject of their inquiry. He remembers Ireland 
when there were scarcely any roads in Munster and Connaught, and 
the people of Kerry sent their butter to Cork on jthe backs of 
donkeys. 
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WEEMS’ DRYING, CLEANING, AND COOLING GRAIN. 
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Tus invention, by John Weems, of Johnstone, relates to 
drying, cleaning, and cooling corn, wheat, peas, beans, draff, 
malt, and all other vegetable products, by steam, or steam and 
“ flue-heated” air combined, by the use of curved, round, or 
square steam pipes or plates, and wrought by screw motion, 
and is partially based upon an invention of improvements in 
drying grain and other substances, for which letters patent were 
granted to Mr. Weems, 29th June, 1855, and numbered 1489. 

One modification of this invention relates to the use of curved 
steam pipes, to form a circle or part of a circle, so as to make a hot 
bed for a screw motion to work in for the purpose of drying, turn- 
ing, and conveying of grain to the required distance, so as to 
dried or partly dried. This screw may be set at an elevation, so as 
to deposit the grain at any required height, with or without spaces 
for the admission of hot air, which may be supplied by a fan blast, 
natural current, or other contrivance, the cold air to be forced or 
drawn through the grain after it is dry, for the purpose of cooling 
and cleaning. The heated air is to go to assist the drying processes 
if wanted, the heating apparatus to be set at any convenient place. 

Another modification relates to the use of a hot air receptacle so 
. to form a hot bed for the screw to work in for the purpose of 

rying. 

Another modification is to have square or flat pipes, with or 
= spaces, between them, for the purpose of heating and 

rying. 

Another modification relates to the use of a double-cased pipe for 
the purpose of making a hot bed for the screw to work in. 

Another modification for drying and cleaning grain is to have a 
revolving shaft with a number of cones or plates with flappers and 
outside case, with either hot or cold fan blast or exhaust for extract- 
ing the refuse. 

Another modification is a revolving cylinder, divided into com- 
partments with sliding frames, to be filled or partly filled with grain 
or other substances to be dried, the frames to be covered with cloth, 
wire gauze, or perforated sheets of metal, and to be wrought or 
revolved in a bot air chamber, with or without the fan blast or other 
current. The grain, as dried, is fed or falls into a receptacle, either 
automatically or otherwise; in either case the weight or bulk of the 
grain is covered up and conveyed to a sealed receptacle. 

Fig. 1 represents a longitudinal section of one form of the im- 
proved drying apparatus, one portion of which is shown as broken 
away ; Fig. 2 being a sectional elevation on the line 1, 1, in the plan 
Fig. 3; Fig. 4 is an enlarged elevation of one end of the heated and 
drying troughs; Fig. 5 is a transverse vertical section taken on the 
line 2, 2, Fig. 3; Fig. 6 is a transverse vertical section taken on the 
line 3, 3, Fig. 3. 

In Fig. 1 at A, is represented a longitudinal section of the first 
trough into which the grain or other substance to be dried is fed 
from the hopper B, and caused to travel the length of the troughs 
A, A',and A?*, more particularly seen in the plan Fig. 3, by means 
of tke rotatory action of the screw-bladed shafts C, C!, and C4, the 
diameter of the screw blades being nearly equal to that of the semi- 
circular troughs in which they revolve, while the requisite revolving 
motion is imparted tothem by means of the spur wheels D, fixed on 
to their outer ends, and actuated from any convenient prime mover. 
These shafts C, C!, D?, are kept in position by the plummer blocks 
E, E', and E?, fixed on to the end plates of the troughs A, A!, and 
A?, also by intermediate bearings suspended from frames ES, 
placed transversely at convenient intervals along the troughs, 
and into which plummer blocks suitable bearings are placed 
for the shafts to revolve in. The spur gearing D is more 
particularly seen in the end sectional view, Fig. 2. The 
sides of the troughs A, A', A*, are composed of several 
metallic chambers I’, by preference made of cast iron, the body or 
main portions of which have the sectional forms, more particu- 
larly seen at 1 and2in the enlarged transverse sectional view, Fig. 6, 
their ends being made flat and perpendicular to the horizontal por- 
tions, at the same time on these ends short, cylindrical, tubular 
projections, F!, are formed, having flanges on them, by which any 
number of side chambers are or can be bolted together. It is evident 
that when any two of such chambers are thus bolted together that 
there would be a space between them equal in length to the length 
of the two projections (and as it is necessary that these chambers 
should when bolted together present their upper surfaces continuous 
for the length of the troughs of which they form part), there is made 
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at the extremity of the upper side of each one, and at both ends of 
these chambers, recesses into which the plates F*, having the same 
superficial form as the adjoining surface of the chamber, are laid, thus 
making the surface continuous for the length of the trough. When 
several sets of such formed chambers as described are bolted together 
and laid longitudinally parallel to one another, they form the sides 


| projecting from the chambers A, A!, and A?; in this way the en 
|tire semicircular troughs are made up and laid upon girders H, 
Fig. 1, and shown in enlarged elevation at H, Fig. 6. These girders 
are laid across the upper part of a long rectangular chamber I, made 
by preference of masonry, and in it is fixed the heating apparatus J, 
consisting of the outer metal casing K, and tubes K', through which 
the air to be heated passes. The steam is let into the chamber at 
the upper portion by a suitable pipe L, and when condensed escapes 
at the lower part by the duct L’. The air is forced through the 
tubes continuously by means of the revolving fan M, rotatory 
motion being imparted to it from an approximate steam engine, or 
other prime mover, and the currents, when produced, are led into 
the heating apparatus J by means of the duct N leading from the 
fan box N'. 

On referring to Fig. 1, it will be seen that the fan box 
is placed in a chamber O, the top portion of which is made 
secure by means of the floor O', and that this closed chamber 
O is connected immediately with the last trough A*, by means 
of the duct P, more particularly seen in sectional plan, Fig. 3; 
the use of this last arrangement will be hereinafter more fully 
explained. The chambers F, forming the troughs A, A!, and A?, 
are heated by steam, let into them through the main transverse 
steam pipe Q, from which the several branches Q' lead to the 
chambers F, this last arrangement being more particularly seen in 
enlarged end view at Fig. 4. At the end opposite to that at 
which the grain enters, and as the steam becomes condensed, it 
is drawn off at the further end by means of the duct Q*. The 
semicircular portion of the trough A? is formed of a perforated 
plate R, below which is left a hollow duct or passage along its en- 
tire length, and at the end of this duct, nearest to the frame M, the 
duct P, as seen in dotted lines, Fig. 1, communicates with the closed 
chamber O. 

The requisite speed of revolution having been imparted to the 
several pe sane he shafts C, C', and C2, after the manner herein- 
before described, grain or other substance to be dried is first fed into 
the hopper B, whence it falls into the end of the trough A, along 
which it is moved or caused to travel by means of the progressive 
action of the screw-bladed shaft C, in the direction shown by the 
arrows in Fig. 3; on arriving at the further end of the trough A, 
in the side of which an opening S is made, it enters the second 
trough A!, in which the screw-bladed shaft C! rotates in a direction 
contrary to the first screw-bladed shaft C, thus causing the grain or 
other substance to be dried to move or travel in a direction the reverse 
of that in the trough A; when arriving at the further end of the 
second trough A!, it passes through the opening 8, into the cooling 
trough A?, through which it travels by means of the action of the 
screw-bladed shaft C?, and is finally discharged through the duct T 
into any convenient receptacle. As the grain or other substance to 
be desiccated passes, as hereinbefore described, through thetwo troughs 
Aand A}, itis heated und dried partly by contact with the sides of the 
steam-heated chambers I’, and partly by the heated currents of 
air which are forced, by means of the fan M, through the steam- 
heating apparatus J into the rectangular chamber I, whence they 
pass  s through the perforated plates G, in the bottom or lower 
parts of the troughs A and A!, and are thence dispersed through the 
grain or other substance at the time being acted upon. And in 
order that the substance to be dried shall (after leaving the heating 
, troughs A and A') be discharged into the receptacle in a compara- 
| tively cool state, the last trough A?, which, as hereinbefore described, 
|has a perforated plate R, placed in its lower portion, and is con- 
| pected by means of the duct P to the chamber 5 conttuias the fan 
M, which by its revolution tends to draw currents of cold air 
‘partly through the heated substance in the trough through the per- 





of a trough whose lower part is of a semicircular form, but at the | 
|some time there is left between any two of them a longitzdinal | and A*, the currents, if either forced or drawn through it, tend to 
parallel opening; this is filled up (so as to complete the semicircle) | expel the dust from the substance, and in this way a great cleansing 
by the perforated plates G, Figs. 1 and 3, but more particularly | of it is effected. 

seen in the enlarged transverse sections, Figs. 5 and 6, where | 
be |these perforated plates are also seen resting on the flanges G! 





| 


| 





CAMBLTI Mt. 











Sa 


forations, thus causing the substance to be much lowered in tem- 
perature, and at the same time effecting a considerable economy in 
the first process of heating, for, by this arrangement, a great portion 
of the heat first employed for drying the substance is absorbed from 
it, and again used to dry successive quantities of the substance to be 
desiccated. At the same time, while the heated currents pass through 
the substance being dried as it passes through the troughs A, A', 


A second modification of the invention consists in the use and 
adaptation of a longitudinal double-cased receptacle of any required 
length, either made in one piece, or of several pieces jointed together 
by bolts passing through flanges, or otherwise, the double case thus 
enclosing a closed space, which is heated by steam, steam-heated 
air, steam and flue-beated air, or by steam-beated air and 
flue-heated air combined, thus forming a hot bed, on or in which 
the grain or other substance to be dried is laid or fed in quantities, as 
desired, and caused to travel the length of the bed by means of a 
rotating screw-bladed shaft, similar to those hereinbefore described 
in reference to the first modification ; and it is preferred to make the 
lower part of this trough semicircular, so that the screw-bladed 
shaft may revolve in proximity to it. One or more of such beds 
may be laid parallel to one another, and in the case of more than 
one bed being arranged in such a manner, the alternate screw-bladed 
shafts would be caused to rotate in reverse directions, thus causing 
the travel of the substance to be dried to be continuous throughout 
a series of such hot beds to the point where it is discharged. 

A third modification of the invention consists in employing a 
double-cased trough, similar in form and construction to those 
described in reference to the last modification, with the exception 
that the inner case is perforated, and through these perforations the 
heated currents, either singly or in combination, as hereinbefore 
described, are either drawn or forced through the perforations and 
the substance being dried by means of fanners or by any other con- 
venient arrangement of mechanism. 

A fourth modification of the invention consists in forming a 
double-cased cylinder with its axis arranged vertically, the inner 
casing of such cylinder being perforated. In the centre of this 
cylinder is arranged, so as to revolve, a vertical shaft driven in any 
convenient manner, and working in bearings placed in the centre of 
the covers or ends of it. On this vertical shaft are fixed at conve- 
nient intervals a number of circular, flat, or coned plates, and 
extending from the perforated interior casing of such cylinder, 
and intermediate between the spaces left between the before-men- 
tioned flat or coned plates are inclined annular plates, extendin 
towards the central portion of the flat or coned plates on the vertica 
shaft. An opening is made in the top cover of this apparatus, and 
into it is fixed a duct leading from a hopper, into which the substance 
to be dried is fed, whence it falls on to a central part of the first plate 
on the vertical revolving shaft, thence it is thrown by centrifugal 
action to the first inclined annular plate fixed to the perforated in- 
terior casing, which in turn couveys the material near to the central 
oper of the second revolving plate, whence it is discharged again 

y centrifugal action to the second conical annular plate, and so on 
successively for any number of such fixed and stationary plates 
until it reaches the bottom of the cylinder, where there is arranged 
a duct, through which it is carried away into any convenient 
receptacle. The annular s betwixt the inner and outer cylinder 
is or may be heated either by the forcing or drawing of heated cur- 
rents, either singly or in combination, as hereinbefore described in 
reference to the second modification. ; 

One modification of applying the heated currents in this last 
arrangement consists in forcing the air in at the lower or upper part 
of the inner cylinder, but by preference at the lower part of it, so 
that it shall act continuously upon the substance being dried as it 
successively passes through the apparatus, at the same time expel- 
ling the aqueous vapour and dust through the perforations surround- 
ing it. In this last arrengement an outer cylinder or casing is not 
necessary, or, if used, only to receive the dust. 

Another modification consists in forcing ordinary heated currente 
through this apparatus by means of a fan connected to the outer 
casing or cylinder by a suitable duct, through which the air is either 
forced into or drawn from the annular space between the perforated 
and outer cylinder, thence into or from the inner space of 
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apparatus through the perforated interior. In the case of the | 
currents being forced through, the aqueous vapour and dust escape | 
at the upper part of the inner cylinder, which in this case would | 
| 
| 
| 


require uo cover, but when the currents are drawn through the 
inner chamber is closed and put in direct communication with the 
heated currents, in which case the aqueous vapour and dust will 
pass out through the perforations. : ; 

A fifth modification of the invention consists in forming a 
double-cased cylinder, arranged to revolve perpendicularly or hori- 
zontally, the space inclosed by the inner chamber of which has its 
ends covered, with the exception of a circular opening around the | 
central shaft at one end, through which opening or duct communi- | 
cates to the interior space of this cylinder. ‘he annular space bet ween 
the inner and outer casing is divided by annular or longitudinal | 
diaphragms into a number of cells or receptacles, into which the | 
subst 3 to be dried are placed, suitable openings, with doors for 
losing them, being formed in the outer casing through which the 






substance to be dried is passed. In this arrangement both the inner 
and outer casing are perforated with holes, and when the heated 
currents are forced through they pass through the central duct lead- 
ing from the heating apparatus, whence they pass through the per- | 
forations in the inner casing to the substance being dried, and are 
finally expelled through the perforations in the outer casing. 









In the case of the heated currents being drawn through, the 
eylinder is arranged to revolve in a heated chamber or 
flue, whence the carrents are drawn first through the outer casing 








Pn rrain, or other substance to be acted upon, throuzh the r 
perforated casing, aud are finally expelled through the duct leading 
to the fan, the action of which causes the drawing of the current. 
The revolving action of the cylinder causes a motion to be imparted 
to the substances being dri which renders the mingling of the 
heated currents with it very effective. This arrangement also en- 
ables several different substances to be dried at one and the same 
time, by placing various substances in the several compartments or 
receptacles formed in the cylinder. When the eylinders are ve 
large it is preferred to cause them to revolve on friction rollers in- 
stead of central shafts. 
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i the time when the highly expansive force of gunpowder was 
first discovered down to the present, the material best adapted for 
the construction of ordnance has occupied the attention of the 
artillerist, 

The employment of bronze for this purpose at one period had 
become almost universal; and it was not until the time of Elizabeth 
that guns were founded in iron at Tunbridge, of a quality calcu- 
lated to supersede ti se of bronze, Since that period, however, the 
employment of iron n the manufacture has gradually extended, 
until it has almost wholly replaced the more expensive alloys of 
Copper. 

As it would be cntirely foreign to the purpose of this 
paper to give even a ‘etch of the early history of artillery, we 
may at once turn our at ention to the present state of that manu- 
facture, 


Fr; 


Cast iron, as a material for ordnance, possesses some advantages 
which it is impossible to ignore; it is inexpensive, and can be 
founded with great facility, even when of the largest size. The sim- 
plicity of structure, arising from founding such guus in a single 
miss, is nO mean advantage; in these guns there is no delicacy of 
structure, nor are there any fine parts to give way or spoil by < 
slight corrosion; these are points of no little importance in the 
rough necessities of actual warfare; indeed, in this respect, they 
stand far above the modern built-up wrought iron gun. Cast iron, 
whew of the excellent quality made by the Low Moor Company, has 
proved itself a most valuable material for the artillerist. It does 
not, however, combine in itself all the qualifications essential to the 
perfection of modern ordnance and projectiles. When large masses 
are founded, crystallisation takes place very slowly. These erystalsare 
more or less perfectly developed, and their coherence is consequently 
diminished in the same ratio; the grain of the metal becomes open 
and porous, while some of the carbon, in the form of graphite, 
separates more or less from the metal, and by interposing itself 
between the crystals, still further weakens their hold one upon 
another. 

Many attempts have from time to time been made to improve the 
quality of iron for the gun founder, and not without a measure of 
success. At the Royal Gun Foundry in Vienna, a reverberatory 
furnace, known as Ecke’s furnace, is employed to melt and refine the 
metal, In tunis furnace carbonic oxide gas, generated in an adjoining 
chamber, is employed ; jets of this gas and atmospheric air are intro- 
duced into the melting chamber, and when the fusion of the metal 
has taken place on the circular hearth, two jets of air are forced 
diagonally upon the surface of the metal, from opposite sides of the 
furnace, so as to cause a slow rotation of the metal on the hearth, and 
thus bring every portion in turn under the influence of the jets : the 
result is a certain degree of purification of the metal, which is said 
to considerably increase its tenacity, and otherwise render it more 
suitable for the founding of ordnance. The re-meltimg of iron 
several times in succession appears, by the very interesting experi- 
ments instituted by Mr. William Fairbain, also greatly to improve 
its tensile strength; the effect upon the metal end its constituents 
being practically much the same as that produced in Ecke’s fur- 
Lace. 

Among the improvers of cast iron the name of Morris Stirling 
holds a prominent position. This gentleman's invention consists in 
melting wrought iron scrap, with cast iron, in the cupola furnace ; 
by this means it is probable thata higher degree of retinement is given 
to the metal than could be attained by either Ecke’s furnace or 
by a succession of meltings. This invention of Mr. Stirling's 
would have well repaid a further investigation, and deserves more 
success than it has met with ; doubtless, the difficulty of fusing 
the wrought iron in the cupola furnace, and the uncertainty of the 
mixture arising from that cause, has prevented its more extended 
use. 

Another mode of improving the quality of cast iron sor founding | 
oe has lately been introduced, the application of which to the 
ounding of ordnance would be most interesting, For this purpose 
iron as highly carburetted as possible is preferred, because such iron, | 
by melting in the blast furnace at a lower temperature, is more pure 
than metal obtained from the same materials in a less carburetted | 
state. When this metal is ina state of fusion, from one-third to one- 








half of its weight of molten malleable iron, or molten steel, may be | 
poured therein, direct from the Bessemer apparatus, and be then 
mechanically stirred together, the mixture taking place in a casting 
ladle, placed on a suitable weighing machine, 4o that the exact 
quality of metal desired may be arrived at by accurately weighing 
the crude and malleable metal before mixing them together. ‘The 
highly carburetted condition of the pig iron admits of a large pro- 
portion of the malleable metal being used therewith, without render- 
ing it too hard for founding purposes, | 

This mixture of steel with cast iron not only gives a very | 
fine and close grain to the resulting metal, Lut it entirely prevents 
the separation of carbon in the form of graphite during its cooling 
and crystallisation ; it may be cast in ordinary sand or loam moulds 
with the same facility as ordinary cast iron, while its resistance to 
compression and its tensile strength are very greatly in excess 
of any known quglity of that metal. One of the stamp-heads em- 
ployed for crushing quartz, made of this mixed metal, by casting in 
an iron mould, is before you on the table; it contains a few air 
bubbles, in consequence of the rapid cooling of the metal in an iron 
mould. One end has been broken off in order to show the beauti- 
fully fine grain of the metal, which is semi-malleable, and capable, | 





| proceeds ; 


at a blood-red heat, of being hammered from a 6-in. bar to a 5-in. 
one, without fracture. 

For the construction of mortars and ordnance designed to throw 
spherical shot or shell, and where the strain on the material is not 
excessive, this simple and inexpensive mode of founding ordnance in 
a semi-malleable metal may lead to important results. The founding 
of ordnance in steel and the employment of it in its cast or unforged 
state, does not, however, appear to offer the advantages which the 
application of so excelleuta material as steel would lead one toexpect. 
It must also be borne in mind, that the casting of this metal in large 
masses is attended with great difficulty, and its soundness and freedom 
from air bubbles is by no means easily insured. These difficulties in 
founding steel have, however, been lessened to a very great extent, 
if not wholly surmounted, by Messrs. Naylor, Vickers, and Co., of 


| Sheffield, who have made great progress in the art of founding in that 


metal ; but there still remains the fact that steel, as cast, and while 
stillin the unhammered state, possesses only about one-half of the 
cohesive force which the same piece of metal will acquire when 
hammered or forged, nor will a cast bar bend without fracture 
more than 4 or 5 degs. from a straight line, but when hammered it 
may be safely bent to an angle of 45 or even to 90 degs. without 
giving way. When, therefore, we consider how small is the 
labour and expense of hammering a mass of cast steel, and that its 
resisting powers may be doubled by that means, it will be seen that 
its use in the unhammered state should only be resorted to in cases 
where the shape of the casting renders hammering extremely dilfi- 
cult or impossible. 

The difficulties felt by the artillerist in obtaining cast guns capable 
of withstanding the severe strains which the system of rifling and 
the employment of elongated projectiles necessarily entail, has forced 
their attention to the best means of employing malleable iron in the 
construction of ordnance. All attempts to effect this object ona large 
scale are attended with great difficulty, and uncertainty as to the final 
results, however good in its original state the bar iron may be that is 
intended to be made into a massive forging. We have uo positive 
assurance thatthe same excellence of quality will survivethe repeated 
heatings and hammerings which it is destined to undergo before the 
forging operation is complete ; nor can we tell how much of the oxide 
which accumulates on the surfaces of the bars may be shut up be- 
tween them, and produce flaws and weak parts in the forging ; nor 
is it easy to determine to what extent the contractile forces of the 
mass in cooling will induce straius, tending to rend open the interior 
of the mass. 

As the forging proceeds from day to day, and week to week 

its temperature rising and falling with every fresh “ heat,” 
and its particles undergoing a continuous change of position, 
by the alternate expansion and contraction of the mass, as 
vell as by the blow of the hammer, need we wonder that the 
natural tendency of iron to assume the crystalline form (when 
favoured by excessive heat and motion among its particles) 
is felt throughout the mass, which gradually loses its pecu- 
liar fibrous texture, and becomes more or less crystalline. The 
law of crystallisation, by which the sizo of the crystal is governed 
by the size of the mass of matter, and the time vecupied in the for- 
mation of them, has its full effect in this forging operation, and not 
unfrequently produces crystals, whose planes are nearly an iach in 
extent, and so distinct from each other as to require but a small 
amount of force to separate them; with all these sources of difficulty 
in the way of the manufacture of heavy wrought iren ordnance, it is 
almost impossible to appreciate sufficiently the successful manufacture 
by the Mersey Steel aud Iron Company of the monster gun manu- 
factured and presented by them some few years since to the British 
Government, at once a monument of official apathy and neglect, and 
of the skill and enterprise of its manufacturers. In order to avoid 
the difficulties of producing large masses of forged iron, many plans 
of building up wrought irons guns have been proposed, among which 
the plan adopted by Sir William Armstrong has come most promi- 
nevtly before the public ; the gun in this case being composed of a 
series of cylinders, formed by coiling a bar of wrought iron around 
amandril, and then welding the adjacent sides of the coil together ; 
it is quite clear that, by so doing much of the danger attending the 
forging of the large mass is avoided ; it is true the welding heat, also 
necessary in this case, may deteriorate the metal more or less, but it 
is not likely to do so to the extent which is almost unavoidable in 
forming a large solid forging; the grain or fibre of the metal is more- 
over laid in such a direction as to obtain the greatest resistance to 
the bursting of the tube, but for these advantages, how much is 
sacrificed! the simplicity of the structure is entirely gone, the skill 
and labour of boring, and fitting accurately, successive rings over 
each other, adds enormously to the cost of guns so constructed, and 
unless each of these fittings be perfect, the coils may be acted on, one 
at a time, and so become destroyed piecemeal. If the contractile 
force of the metal forming each coil could be perfectly adjusted in 
the first instance, and never afterwards underwent a change by 
constant firing, or by the heating aud cooling of the gun, then bar 
iron might in this way be advantageously employed. But we find 
these wrought iron tubes, so long and pertinaciously adhered to, now 
giving way to tubes of cast steel, over which little coils of the 
weaker metal iron are fitted, thus keeping up the semblance of the 
original Armstrong mode of construction, while its principle is thus 
practically ignored, even by Sir William himself. 

With reference to iron, such as that employed in the form of square 
bars for the Armstrong gun, it may be observed that there are many 
practical men who still believe that the welding of the several pieces 
of which the original pile is composed, is so perfect, that the pieces 
constituting the bar have become one: such persons hold that an 
union, aud not a mere adhesion, of the surfaces has taken place ; this, 
however, is not the case, for bar iron of the highest brand made in 
this country has been repeatedly tried, and as repeatedly has 
utterly failed to hold together, when subjected to the amount of 
fatigue which the Bessemer steel stands with impunity. We have 
before us a portion of an iron bar of a justly celebrated brand ; this 
bar, if worked at a welding heat, under ordinary circumstances would 
have held together, and might have been fashioned successfully into 
any article required ; but instead of this, the bar was submitted to 
the action of a sharp, quick hammer, giving from 300 to 400 blows 
per minute, the heat being a full red, but a little below the welding 
point, so that no new welding of the parts takes place as the work 
no piled metal can withstand such severe fatigue, all the 
old joints soon begin to open up, and long before the section is 
brought down to half an inch square, it becomes simply a bundle of 
fragments; from this it is clear, that if a welded joint were really a 
true union of the metal, this splitting up could never take place. 
To show, however, that mild steel is capable of enduring a vastly 
greater amount of fatigue, a bar of ordinary mild Bessemer steel 
was submitted at the same temperature to the said hammer, but 
although reduced to less than one two-hundredth of its original bulk, 
it is still without a flaw, indeed, such a separation is as utterly im- 
possible ip cast steel, as solidity is an impossible condition in piled 
or welded iron. The future must determine whether the repeated 
concussions to which a gun is subjected when in use will produce 
a similar disintegration of the numerous joinings that pervade the 
ertire structure. Among all the various conditions under which 
the metal iron is known in commerce, none appears so entirely 
to combine in itself the qualities essential in the construction 
of ordnance as are found in well hammered mild cast steel. 
lhe resistance of cast steel to compression, according to the Ameri- 
can experiments, quoted by Mr, Mallet, has a mean of 295,0U0|bs., 
that of cast iron 125,000 1b, and wrought iron 83,500 lb., 
while the tensile strength which these materials are capable of 
resisting may be taken at 40 tous for mild cast steel, 20 to 25 tons 
for wrought iron, and 10 to 12 tons fur cast iron. ‘Thus we find in 
cast steel a material not only capable of resisting a compressive 
force far greater than any other kuown metal, but ove whose tensile 
strength is also nearly double that of wrought, aud more than three 
times that of cast iron. Perhaps in no other point is the advantage 
of steel over wrought iron more marked than in its power to resist 
compression, a property to which it would appear that cast 
iron, so low in tensile strength, owes chiefly its power of resist- 
ance, 
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It will be unnecessary to enlarge further on the well-known fact 
of the superior strength of cast steel, as compared with iron, in any 
form in which that metal is known, but it may be interesting to 
examine its comparative merits on other points equally essential to 
the perfection of a material for ordnance. For rifled ordnance, the 
metal of which the gun is composed should be capable of resisting 
to the greatest extent possible the wear and abrasion of the ritle 
grooves, caused by the passage of the shot along them. If we may 
take as an example the wear of a steel piston ring, or a steel piston 
rod, or a railway tyre or rail, we find that steel has a power to resist 
abrasion from five to ten times greater than that possessed by 
wrought iron, 

Again, as to flaws and surface cracks, caused by the imperfect union 
of the numerous pieces of wrought iron composing a gun, it may be 
truly said that no amount of human skill can preveut the formation 
of flaws or cracks of greater or less magnitude in the mass of 
wrought metal: these crevices sometimes outcrop at the must un- 
fortunate point ;they not only weaken the metal, but give rise to 
the fouling of the gun, and when large, may harbour a spark, and 
do much mischief. In a cast steel gun made from a single ingot, all 
such defects are simply impossible. 

Another point of considerable importance in the choice of a mate- 
rial for orduance is the amount of destructive action which will 
result from corrosion, for in the rough usages of war guns will not 
be so tenderly looked after as on practice days at Shoeburyness, and 
we must not then expect to look through a delicately polished tube, 
which delights the eye with a succession of beautiful rings of re- 
ilected light; a few months in the trenches, or exposed to the damp 
saline atmosphere of the sea, assisted by the chemical action of 
explosive gases, will soon corrode and roughen the interior of the 
gun. Wrought iron, in consequence of its peculiar formation, 
presents on its surface innumerable fissures, which, though not 
visible in some cases to the eye, nevertheless exist. The imperfec- 
tions of welding which pervade every portion of the wrought mass, 
produce multitudes of crevices which crop out side by side, and show 
clearly how the original pile was formed; corrosion follows up in 
all these little fissures, widening and deepening them, and thus ren- 
dering the surface corrugated and uneven. We have only to exa- 
mine any wrought iron structure that has been exposed to air and 
moisture, or an old cable, or anchor, and mark its deep, indented 
surface, to see this fact illustrated. 

Cast steel, from having been ouce fluid, and cast in an undivided 
mass, is wholly free from this uneven action, when exposed to 
corroding influences. The two square bars before us afford 
an example of the different behaviour of the two metals under 
precisely the same treatment; ove of them is a bar of good 
ordinary wrought iron, known as § C iron, the other of Bessemer 
steel; both were planed true and polished, the ends neatly squared, 
and the angles left sharp; they were both fastened to a wooden 
frame and immersed simultaneously into a vessel filled with a cor- 
rosive fluid, consisting of oue part of sulphuric acid with ten parts 
of water, and there left for forty-eight hours; the natural result 
is, that the iron bar has corroded unevenly, showing clearly the 
structure of the pile, and exposing to view every welded joint; 
while the steel has lost only a portion of its outer surface, its 
figure, with every angle sharply defined, still remaining intact. It 
is somewhat remarkable that this corrugation of the surface of 
wrought iron when corroded has not been more considered iu refer- 
ence to the Armstrong gun, where the corroded lines would be 
nearly at right angles to the rifled grooves, while the angles of the 
grooves themselves would become serrated, like so many saws. 
The effect upon the lead-coating of the shot, which even an 
approach to this condition would produce, can be easily imagined ; 
the advantage which the Whitworth form of rifling presents in this 
respect is most important: even if he employed wrought iron, the 
amount of corrosion, which would utterly destroy the Armstrong 
gun, would take little, if anything, from the efficiency of the gun 
of Mr. Whitworth. But it must be remarked that this gentleman has 
advocated aud employed cast steel from the commencement, while 
Sir William Armstrong has as constantly resisted aud opposed the 
employment of a material which, if adopted, would have entirely 
swept away and rendered valueless his whole system of welded 
iron coils, and at the same time have deprived him of the monopoly 
he has so profitably enjoyed. 

In order, however, tu compete with Mr. Whitworth, it is stated 
that the very heart and core of the Armstrong competing gun is 
made of cast steel; if this be so, the present trials afford no test 
whatever of what the country is most auxious to know, namely, 
what are the real capabilities of the coiled and welded iron tube, on 
the manufacture of which such a vast amount of money has been 
expended. 

‘lo return, however, from this digression, to the consideration of 
cast steel as amaterial for the construction of ordnance; it has already 
been shown that its teusile strength and resistance to compression, 
its freedom from wear and abrasion, its perfect freedom from cracks 
or flaws, and also its behaviour under corroding influences, offer 
the most important advantages over wrought iron ; it therefore 
ouly remains to be seen, if ordnance made of so desirable a material 
can be produced with more or less ease and certainty than guns con- 
structed by forging, or building up, in wrought iron, Although cast 
steel is nut a new material in the arts, yet cast steel of the mild 
character approaching to iron, such as alone should be employed for 
ordnance, is not easily obtained, by the ordinary process of melting 
steel in a number of small crucibles, more especially where large 
masses are required; but notwithstanding these difficulties, the fact 
that large masses of steel can be made successfully by such means 
was abundantly proved by Mr. Krupp at the International Exhibi- 
tion, where he achieved a success, which still leaves him without a 
rival, in the manufacture of large masses of crucible steel. It must 
be observed, that Mr. Krupp not only has made large masses of 
steel, but he has successfully fashioned them into guus, of which the 
Prussian Government alone are said to have more than 1,000 of 
various calibres. 

It is stated, on reliable authority, that the employment of steel 
guns in actual warfare, before Dybél, has been so successful that 
the Prussian Government, within the last week, have ordered an 
additional 300 guns from Mr, Krupp. 

Tue extreme toughness which results from reducing the quantity 
of carbon in steel to the lowest point, wnile it greatly increases the 
risks and difficulty of making large masses of steel in separate 
crucibles, in no way interferes with the making of steel by the Besse- 
mer process, where the heat generated duriug its conversion is sulli- 
cient to retain the metal in a perfect state of fusion, even when 
wholly decarbonised and converted into soft malleable iron; so that 
only as much carbon need be added thereto as will suffice to bring 
the metal up to the particular quality of steel required. A quality 
much milder and nearer approaching to iron than has yet been em-, 
ployed, is deemed by the writer to be indespensable for that purpose_ 
for even wrought iron appears to fail more from its structural im 
perfections, than from any want of hardness in the metal. 

Of all the errors and misconceptions that the public have fallen 
into in reference to the Bessemer steel process, there is none 80 
utterly without foundation as the idea that this process is incapable 
of perfect control, and that the results obtained are involved in 
uncertainty. 

In the early stages of so novel an invention, and at a time when 
not a single workman could be found who understood even the 
merest routine operations, and when no one possessed the advan- 
tages which experience alone can give in manulacturing operations, 
it need not be matter of surprise, if the results then obtamed were 
not very uniform, and the trade, who had to a man declared the 
whole process an impossibility, eagerly seized on this fact, which 
was industriously circulated, and at the same time, like most 
stories, it lost nothing by the telling. A cry once raised seems to 
echo, and repeat itself, with redoubled force, although the fact 
which originated it has long since ceased to exist. One of our 
first practical engineers, who has used more than 2,000 tons 0 
the bessemer steel, asserts that it is considerably more uniform 
in quality than ordinary cast steel, indeed the manufacture 88 
it now stands leaves but little to desire. Tue cuckoo cry, of want 
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of uniformity, has, however, done some good; for it has caused a 
strict investigation into all the possible sources of irregularity, and 
has enabled the writer to effect such an improvement in this process 
as bids fair in future to turn the tables on its accusers, who cannot 
hope by the mere examination of their steel by the eye, and thus 
judying of its state of carburation, to arrive at the certain results to 
be obtained by a system of accurate weighing. 

In the Bessemer process, as generally practised, the crude metal 
is entirely decarbonised, and is then brought back to the state 
of steel by the addition thereto of a certain quantity of molten 
carburet of iron. In practice there are several sources of slight 
error in this system, which are found generally to counteract each 
other to a great extent, but which sometimes may possibly alter 
the quality of the metal to an undesirable extent. Thus, suppose 
that five tons of pig iron, constituting a charge, are weighed up 
for the melting furnace; this pig metal may consist of 94 per 
cent. of pure iron combined with six of carbon and other matters, 
or there may be only 93 per cent. of iron present in the 
pig. The furnace manager may lose five, or he may lose 
six per cent. of the metal in melting it, a little metal may. also 
be sometimes left in the bottom of the melting furnace and in the 
gutter; the loss in the converting process may also vary from one- 
half to 1 per cent. more or less than usual, and some half per cent. of 
metal may be accidentally thrown out of the vessel in the form of 
splashes: hence, although five tons were weighed up, the exact 
ght of the malleable iron resulting therefrom is more or less 
uncertain, and consequently the precise quantity of carburet of 
iron to be added thereto cannot be accurately ascertained. At 
first sight it would appear that 1 cwt. of metal more or less lost in 
several ways, and amounting in the aggregate to u quarter of a 
ton in error of the supposed quantity, would seriously affect 
the quality of the steel; it, ‘however, does not do so, for as no 
metal can be gained, we may assume that 500 ewt. in error is 
a2 maximum of unknown loss: if then we take a mean, and esti- 
mate the source of error at one-half that quantity, by no un- 
fortunate combination of circumstances can there be more than 
1error of 2} ewt, or one-fertieth of the charge of 5 tons. Now 
in n a very mild steel, about 0°33 per cent. of carbon is 
req sdoth part: thus the extreme difference in the quantity 
of carbon added to the metal would be ; 54 55th part too much or too 
little, a quantity quite recognisable as a chemical fact, but practically 
making no sensible change in the character or quality of the metal: 
should, however, the sources of error in the carburet of iron employed 
be equally great, and in the opposite direction, then a difference in 
quality to a smail extent would show itself. 

Now the first stage in the improvements before referred to, and 
which are intended to entirely re nove these several sources of in- 
equality, consists simply in accurately weighing the fluid malleable 
iron on a suitable weighing-machine, after, instead of before, these 
losses of metal have taken place, and thus removing in one minute, 
abselutely, every trace of the several sources of error above enu- 
nicrated. 

We next come to deal with the carburet of iron, which is to recar- 
bonise this accurately-ascertained quantity of malleable iron. The 
carburet of iron is also subject to some of these small sources of 
quantitative error already described in reference to the pig iron, and 
also to some others in addition to them. In the first piace, if we 
take four pigs of a carburet of iron, the quantity of carbon or 
manganese present may not be precisely alike in each pi, and in 
melting this metal the quantity of carbon and manganece lost by 
oxydation in the furnace cannot be accurately estimated, and there- 
fore although these numerous and minute sources of error are found 
practically to be neutralised by an average allowance of loss, it is 
nevertheless possible that they may all tend in one direction, in 
which case the diflerence in quality of the metal would be more than 
is desired. To avoid every one of these sources of error in the 
carburetting metal, 100 tons of it may be melted in large quantities, 
and be then granulated in the form of shot, and be thoroughly mixed 
together. From this intimate admixture of granulated metal, 
every charge of 4 cwt. weighed up may be assumed to be of precisely 
the same quaiity. Now, this shotted metal is not te be melted as 
heretofore, but heated only in an air-tight retort, where no man- 
ganese or carbon can possibly be lost, so that we have only to 
accurately weigh a proper quantity of this metal, and add it to the 
accurately ascertamed weight of pure malleable iron, to obtain 
steel of a pre-determined quality, and if each of the 500 separate 
charges, which the 100 tons of shot will make, be added to 500 
other charges of 5 tons of malleable iron, there will result 500 
charges of steel weighing 25,000 tons, having an «quality of temper 
or hardness, such as no other known process of steel-making has 
ever yet produced, 

In manufacturing large masses of mild cast steel by the Bessemer 
process, nothing more is necessary than to melt some 20 or 30 tons 
of No. 1 hematite pig iron, in the ordinary reverberating turnace used 
for fuuncing guns in cast iron, the furnaces when tapped, will run 
their contents into a converting vessel of some LOft. in diameter : a 
powerful blast of atmospheric air is then to be driven vertically 
upwards through the fluid iron, for about Limin., which will raise 
its temperature to the highest degree and convert it into malleable 
iron, which will then be in a state of perfect fusion: if then as much 
carburet of iron be added thereto as will give to the mixture about 
one third of a per cent. of carbon, a very mild and tough cast steel 
will result, which may, after being stirred vigorously by # revolving 
agitater, be poured out into a mould, and thus, within half-an-hour 
of tapping the molten cast-iron trom the melting furnace, a mass of 
some 25 or 30 tons of mild, tough, cast steel will have been produced 
without weld or joint, and with a loss of only 15 per cent. of the pig 
iron employed in its production, Thus we have a means of rapidly 
and cheaply producing huge masses of malleable metal, having the 
peculiar characteristics which are found to be most desirable in a 
material to be used for ordnance. And here it may be as well tu 
recall the fact to your notice, that the degree of heat required to 
extend and shape this mass under the hammer, or hydraulic press, 
is so far below the heat necessary for welding masses of iron together, 
that there is no danger whatever of bringing the steel so near the 
point of fusion as to produce the peculiar c ystallised condition so 
difficult to avoid, and at the same time so destructive to forgings in 
wrought iron. 

It has been found that large masses of cast steel, made by the 
Bessemer process, may be most advantageously treated under the 
hummer almost immediately after they have been cast, since at that 
time the interior of the mass is at a much higher temperature, and 
consequently softer than the exterior of the mass; this allows the 
blow of the bammer to act efficiently on the central parts of the 
ingot, and thus remove the only difficulty that stood in the way of 
operating on large masses of cast steel. Before this important fact 
was proved the invariable rule in Sheflield was to let every 
inget get cold after casting, and never to touch it under the 
hammer until the next day. Indeed, the steel manufacturer went 
much further than this, for it was not uncommon to stack the 
ingots for months out in the weather to season them, like the 
old glass-maker used to do with his fritted materials, and never 
use them until a year after. When large masses of steel are 
heated after being allowed to get cold, the external parts are apt 
to become injured, and in all cases it will be found that the out- 
side is always hotter and softer than the centre. It is therefore, 
hopeless to attempt to properly reach and extend the hard centre of 
the forging, when it has a soft exterior to absorb the blow. It is 
difficult to determine whether this system of letting the ingot get 
colt before hammering is merely one of the deep-rooted prejudices of 
the trade, or a defect common to the old system of steel making ; be 
this as it may, it is a fact, that more than one hundred pieces of 
ordnance have been made of Bessemer steel, and forged hot from the 
casting with perfect ease and success, 

About a year ago a Mr. Thompson, of Bilston, obtained a patent 
for a new mode of making gun barrels, of this material, by a series 
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of very simple and efficieut operations, examples of which he has 
kindly forwarded for your inspection. The steel is first hammered 
from the cast ingot into round bars, which are sawn iuto lengths. 
He then proceeds to punch a hole lengthwise through the mass, not 
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by cutting out a portion of the metal, but by displacing the material. 
This is effected by using a blunt elliptical-ended punch, which he 
drives through the mass of steel, under the steam-hammer. This is 
found to be avery severe test of the metal, a faulty piece being at once 
detected ; indeed, it is probably a much more severe test of the metal 
than any that can be given at the proof house. After the punching 
is effected, the pieces are drawn down a little under the hammer, 
and are then rolled between grooved rolls, which are provided with 
recesses, into which one end of the barrel is placed, so that the end is 
gradually shaped as required, the projecting part of the barrel being 
formed out of the solid, without any welding; he thus avoids the in- 
jury done to the metal by giving it a welding heat after the piece 
has received all the hammering required; these unwelded steel 
barrels can be produced at ab ut 20 per cent. less cost than the best 
iron ones. Their extraordinary endurance under fire will be appre- 
ciated by reading the annexed report of their trial at the proof- 
house, Birmingham. 


Tria, or Two Stes, Gun Barres (Exrieitp Partrern), AT THE 
Proor-nouse, Birwinesam. 
Barrels made from Bessemer steel by Thompson's patent process, 























Barrels, 1853 Infantry Pattern, 577 bore. Bullets used, 715 grains Dia- 
meter, 051, Leugth, 1.043. Ratio of length to diameter, 1°893., 
RESULTS OF EXPERIMENTS, 
ist round, charge 205 grains, 7} drachms powder, 1 bullet. 
2nd round, charge 224 grains, 5} drachms powder, 1 bullet. 

i ruund, - P 2 bullets, 
4th round, am = 8 bullets. 
Sth round, ” a { bullets, 
6th round, = ~ 5 bullets, 

The barrels were now examined and found intact. 
7th round, charge 224 grains, 8] draclims powder, 6 bullets, 
Sth round, 9 ” 7 bullets, 
Oth round, 9 we 8 bullets. 
10th round, ae om 9 bullets, 
lith round, pen ana 10 bu 3 
12th round, pa at lt buliets, 

h round, pa . 12 builets, 
14th round, ae ae 13 bullets, 
1th round, me an 14 bullets. 


16th round, 15 bullets. 


Barrels found intact. 


17th round, charze 224 grains, 8} drachms powder, 16 bullets, 


The tiing was now continued with one barrel only, the nipple having | 


been blown out of the other, which, still retaining its charge of sixteen 
bullets, remained intact 
18th round, charge iucre: 
19th round, ” 
*20th round, ” 

Length of each bullet 1°043. 

The barrel was then examined and found intact.—Further test was 
deemed unnecessary. 

Proved by Mr. Samuel Tart, Assistant Proof Master, *in the presence of 
Ezra Millward, Esq., Proof Master at Birmingham, December, 23rd, 1863, 





sed to 269 grains, 9} drachms powder, 17 bullets, 
9 18 bullets, 


413 grains, 15 and 265 bullets. 





These results may be taken as a fair indication of the nature of 
the Bessemer mild cast steel, and of i's applicability for ordnance. 

However important a tough malleable metal may be for the manu- 
facture of guns, it is not less so for projectiles intended to be em- 
ployed against armour- plates or forts. 

It is now more than three years since the writer obtained a patent 
for a machine for rolling cast steel spherical shot, under the fall con- 
viction that the time would arrive when the value of cast steel 
spherical projectiles would be appreciated. 

The eight-inch spherical shot exhibited are the first products of 
the first rolling-mill ever erected for the manufacture of spherical 
shot. A finishing mill to give them the last touch, would polish and 
improve the surface, and give extreme accuracy of gauge. 

Some few trials have already been made of the Bessemer steel shot 
with more or less success. A singular misapprehension appears, 
however, to prevail in reference to them. Some of the trial shot 
sentin by the manufacturers of Bessemer steel were said to be too 
mild or soft for the purpose, and consequently not equal in penetrative 
power to some shots made of barder temper, by the old and expen- 
sive mode cf making steel in pots. Now the simple fact is, that 
nearly all the Bessemer steel now manufactured is of a very soft or 
mild quality, because a mild tough metal is indispensable when em- 
ployed for the numerous engineering purposes to which that metal is 
pow applied. 

Thus it appears that a general impression prevails that Bessemer 
steel is naturally a soft, tough metal, but never hard or highly car- 
bonised like other steel. This is one of the popular errors that 
grow up unperceived, and for which there is not the shadow of a 
foundation, for there is not the slightest difliculty in carburretting 
Bessemer steel to an extent wholly impracticable with ordinary 
cemented steel. The Bessemer metal is made with equal facility, 
of any desired temper from the hardest and most refractory quality, 
by a series of almost endless gradations (at the will of the operator), 
down to the mildest cast steel, and beyond this point again to wholly 
decarbonised malleable iron, possessing nearly the softness of copper. 
It will be readily understood with what extreme ease and certainty 
this may be accomplished, if we consider that a given weight of 
wholly decarbonised iron requires 500 1b. weight of a carburet of 
iron to be u-ed therewith to produce the hardest steel, it is clear that 
49) 1b. will make it one degree softer, and soon. By such marked 
differences of 101b. at each step, we should have fitty tempers of 
steel instead of about ten as found in commerce. 











GLASGOW 
Water Committee appears to be expanding. Tkus the receipts 
for the past financial year, just made up, show a total of 
£91,203 9s. 4d., while the expenditure was £84,186 4s. 8d., leaving 
a surplus on the year of £7,022 4s, 8d. This surplus, deducted from 
the bulance of former deficiencies, leaves a balance of deficiency on 
28th May of £3,539 9s. 1d. In these circumstances the assessment. 
will be reduced on the north side of the river from 1s. 4d. to 1s. 2d 
per pound. The directors of the Ayr Water Company have just 
declared a dividend at the rate of 5 per cent. perannum. The re- 
port presented stated that the works of the company were in good 
order; but, in consequence of their not being adequate to give a fuil 
supply of water for all purposes, the directors recommend the shara- 
holders to apply to Parliament in the ensuing session for a new bill 
to enable them to increase their capital in order to extend their 
works. The chairman moved the adoption of the report, and, in 
dving so, stated that an engineer who had been consulted upon the 


subject of extension recommended that works be erected capable of | 


supplying about 700,000 gallons of water per day, which was about 
double the present supply. 
the directors, but steps would be taken to insure an adequate supply 
of water to the inhabitants for all purposes. The export trade of 
Ayr Harbour continues steadily to improve. Last month the ship- 
ments of coal were the largest ever made from the port, being 
16,129 tons. The pig iron exported was 1,113 tons The trustees 
have resolved to expend £3,000 in providing more berthage for 
vessels frequenting the harbour. The quay wall is to 
from a point a little below the Queen’s Hotel, in a slanting direction, 
tothe present sharp corner at the Rhattan Quay, so as to form an 
oblique line with the wall at that place. The river will, therefore, 
at this place be considerably widened, and also, at the same time, 
deepened. The work, which will be done under the super.ntendence 
of the harbour-master, Mr. Boyd, will be commenced early next 
year. The engines of the Lafayette, the second of the steamers 
built on the Clyde for the Compagnie Générale Transutlantique, have 
been worked satisfactorily in the Victoria harbour, Greenock. The 
Lafayette will shortly leave the Clyde for Havre. 
steamer Mary Bowers proceeded down the river yesterday week, to 
adjust compasses and test her machinery, which worked very 
satisfactorily, At the Tail of the Bank she encountered the new Iona, 
The Mary Bowers maintained and considerably increased the lead 
in an exciting race from thence to Garelochhead. The Mary Bowers 
was built and engined by Messrs. W. Simons and Co., London 
Works, Renfrew. 


YAPP’S SURFACE CONDENSERS. 

Tues& improvements in surface condensers are by George W. 
Yapp, of Paris. 

Fig. 1 is a longitudinal section through a form of condenser suit- 
able for steam vessels, and in which the tubes are disposed in a 
sloping position. R, R, is the refrigerator, and consists of a case 
made of boiler plate, the sides and top of which are flat, but having 
the under side in part curved, as represented. Four openings 2, 2', 
z', git, shown by the dotted circles, introduce, by means 
of large pipes or mains communicating with the outside of the 
vessel, the water into the case, but which can be stopped out 
if required, by means of suitable valves or sluices in connection with 
the pipes ; the openings zx, x, &c., are placed two on each side of the 
case, the pipes from the two lower ones passing out of the vessel at 
one of its sides, those from the two upper ones passing out at the other. 
The condensing arrangement iscomposed of a number of tubes made of 
thin sheet copper, 2, 2', 2"!, 2", 2jin. diameter, 3}'t. long, and filled 
with 580 diaphragms of wire gauze haviug 625 meshes to the square 
inch. Fig. 2 shows a fragment of one of the tubes of the actual 
size, and explains the manner of assembling the diaphragms d by 
means of the brass or copper ringsr. Fig 3 represents a detached 
diaphragm, showing the mode by which the gauze is held in 
the rings. The rings are made in two parts, and then 
fastened together by small copper riveis after the edges of 
the disc of wire gauze have been inserted between them, 
the closeness of the contact being further increased by pressure 
brought to bear on the ripgs during the rivetting. The rings shown 
are ,\;in. thick, by jin. wide, and fit with some friction into the 
tubes, in order that there may be as little solution of continuity as 
possible between them and the tube, and consequently nothing to 
interfere with the free conduction of the heat from the interior to 
the exterior surfaces. For the thickness of the tubes them- 
selves {4th of an inch is preferred, or thereabouts, sufficient 
strength being obtained by means of the rivgs. The tubes 
are held at one end by a tube plate O, which forms one 
of the sides of an enclosed cistern G, and at the other by another 
tube plate O', forming also one of the sides of a rectangular 
flat case S, the dimensions of which are about one-fourth those 
of the cistern G. The cistern G is surrounded on three sides 
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by the water in the refrigerator, which also circulates under 
its bottom; the end of the refrigerator forms the fourth side of 
this cistern, and a cover C closes it above, being bolted down to a 
flange 7’ which passes round the exterval edges of the cistern, The 
} tube g leading to the vacuum gauge »' passes through the cover. 
Two pipes A and Bof different diameters communicate with 
the cistern G; the lower one A serves to draw off the water, 
the upper one B to evacuate the vapour formed by the hot water 
which runs from the condensing tubes. A plate /, pierced with 
holes of asomewhat smaller diameter than the mouths of the tubes, 
is bolted to the tube plate O, and serves to retain the diaphragms in 
their place in the tubes; a similar plato exists at the other end of 
the tubes in the case 8, but is not shown, inasmuch as 8 is not 
there represented in section. A bell-mouthed pips D passes, 
by means of an elbow-piece, through one of the sides of the 
refrigerator, and then rises vertically par ‘el with it; this 
pipe forms part of an arrangement represented in Fig. 2, and 
will presently be described. The case 5, which receives the steam 
coming from the engine cylinders, is detached from the refrigerator 
on every side except the cover, which places it in communication 
with the man-door of the refrigerator, through the medium of 
a short wide pipe s, and a smaller pipe a; the case § is supported 
below on small rollers placed in the refrigerator, which permit 
it to move freely in the direction of the axis of the tubes. Tho 
man-door N, which closes the upper end of the refrigerator, is bolted 
to an internal flange #1. On this door are cast two tubulures, M 
and m. Within M a gun-meta! flanged collar Q passes down to 
encircle the pipe 8, which also passes through the lower end of the 
tubulure M, on which a collar is cast, and which forms the bottom 
of a stuffing box e, e, when the gun-metal ring is passed over the 
top of S. The steam pipe P is bolted, by means of its flange, to 
the flange of the tubulure on M, and also serves to hold down the gun 
metal collar Q, the flange of which comes between. The result of 
this arrangement is that the condensing tubes are fiee to expand and 
contract in the direction of their length without hindrance, and at 
the same time to carry with them the case 5 ; thus all chances of 
rupture and twisting of the tubes are avoided, as well as fatigue of 
the end joints in the tube plates. The arrangement m is of asimilar 
character to that of M, and is furnished to allow the pipe @ to pass 
steam-tight through the cover N, and at the same time to admit of 
its sliding in one direction or the other when any movement takes 
place in 8. A pipe w. placed in the highest part of the refrigerator, 
allows of the escape of the air when the refrigerator is filled with 
water. 

The action of the apparatus hardly requires description :—The 
steam arrives in the steam chest 8, penetrates the tubes, and then, 
finding itself in the presence of a multitude of conducting surfaces 
| ready to carry off its sensible as well as its latent heat, imme- 
| diately condenses into water, Which then runs through the gauzes, 
and empties itself, at the opposite end of the tubes, into the cistern 
G. The diaphragms of gauze form, in fact, a vast assemblage of 
small tubes of short lengths, separated from one another at their 
ends, but in the closest contact possible at their sides, through 
which the heat of the steam passes rapidly away to the rings, and 
| thence by the walls of the containing tube to the water in the refri- 
| gerating cistern, which is moreover constantly being changed by 
the motion of the vessel, aided by an alteration of its density due 
to a rise of temperature. 

Fig. 4 represents an arrangement for freeing the condenser 
| from air previous to bringing it into action, it being well 

known that the air notably interferes with the instantaniety of 

action of the condenser when the engine is first started. C is a 
| cone, made of thin sheet copper closed at the base, but open at the 
| top; @ is a pipe, communicating with the steam box 8 of the con- 
| denser, as already described, aud is provided with a stop-cock a’; 
bis a pipe in connection with the steam chest of the boiler, and 
which, after entering the cone,is bent upwards to occupy the axis of 
the latter; this pipe terminates near the mouth of the cone in a small 
nozzle, causing the steam to escape from it in a jet, a stop-cock is 
also furnished to this pipe. Before starting the engine the stop- 
cocks on a and 6 are opened ; an escape of steam then takes place 
through the mouth of acopper cone, the orifice of which is regulated 
so that the inverted cone of steam formed by the issuing jet shall 
exactly fill the opening, and draws out with it through the pipe @ 
the air contained in the condensing tubes, &c. After the engine has 
started, aud the first discharge of steam from the cylinders been 
voided through the pipe @ and the cone, the stop-cocks on a and b 
are closed, and the condenser brought into action. 5 

Fig. 7 displays the meaus adopted for emptying the refri- 
gerator of the mud and sediment which may collect in it, and 
| so encrusts the tubes during river navigation, &, It consists 
of a standard pipe D, D, shown in the figure, to b. composed 
| of a standard and elbow piece, flanged and bolted, in order to 





| pass beneath the tubes, and out by the side of the refrigerator (see 
Fig. 1) bell-mouthed at bottom, aud terminating above in a valve 
chamber A. Branching laterally from the valve chamber is another 
standard pipe B, which, alter rising some short distance, bends over 
to form a spout. C is a conical plug worked by a screw ec, which 
is turned by the handle d. Betweeu the bottom of the refrigerator 
(Vig. 1), which forms a kind of basin to collect the mud and 
the bell mouth of the pipe D, an interval is left of about a 
couple of inches. ‘The spout of the pipe B is always kept at 
its highest part considerably below the level of the line of flutation 
of the ship. The action of the apparatus is exceedingly simple. 
When it is required to purge the condenser the plug c is raised by 
the screw, thus giving free passage from the pipe D to the pipe B, 
the difference of level of the water outside the vessel and that 
which is contained within the refrigerator then causes the sludge 
which may have collected at the bottom of the latter to rush up the 
pipe D, and to be discharged by the spout of B into any vessel 
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placed to receive it. 
thus be often practised without interruption to the condenser while 
in action, and the slime, which forms a constant source of injury to 
the surfaces of the tubes in ordinary surface condensers, may by this 
easy method for preventing its accumulation, be rendered innocuous 
in its effects. For feeding the boiler with the water proceeding from 
the condensed steam, a description of pump is employed which 
eutirely does away with the requirement of an “air pump” 
to first pump out the condenser before bringing into use the feed 
pump. The condensation being complete in the tubes of the con- 
denser, no steam has to be removed with the water. The 
vapour which rises in the cistern G, Fig. 1, is removed, as will 
now be shown. Fig. 6 represents a vertical section ‘through the 
pump employed, and which is composed of two chambers A and B, 
the latter much smaller than the former and placed above. A piston 
rod E iscommon to both pistons P and p, the action of which, as 
regards the valves of the separate barrels, is, however, different in 
each case; thus V, Y, X, Z, being the valves, and supposing the up- 
stroke of the piston about to commence, the valve X (giving exit to 
the partly or wholly condensed vapour in B), and the valve V (making 
communication with the cistern G) will open the valves y (commu- 
nicating with the feed pipe to the boiler) and Z (opening an exit for 
the vapour in the cistern G), at the same time closing ; the down 
stroke will, of course, reverse this action. As it happens that the 
vapour is disengaged most freely from the water at the time when 
the valve V is closed, the pump B is brought into action ai the right 
moment. ‘The valve box X communicates with a pips leading 
separately to the boiler, and serving to carry off the partly or wholly 
condensed vapour which may exist in B. The form and arrange- 
ment of the valves, pistons, cone, &c., being quite of an ordinary 
character, further description is unnecessary. 

Fig. 5 represents a form of condenser in which the tubes are 
arranged vertically. R is a Jarge rectangular case, made of boiler 
plate, having four AP tert: pipes a, a’, a", a", leading into it, and 
making communication with it aud the outside of the ship in which 
the condeuser may be placed; these tubes are closed by sluices or 
other suitable valves, when it is desired to prevent the entrance of 
the water. This case, which forms the refrigerator, is closed 
with a circular cover ¢ at top, and rests below upon a cistern N, 
of which its bottom forms the upper side, and which is intended to 
receive the water coming from the condensation. The cover 
carries a@ tubulure and stufling-box, the details of which have 
already been described for Fig. 1. The condensing tubes 
t,t, 2,2, open at one end into a rectangular flat case S, which 
receives the steam, and at the other into the cistern N. From the 
upper side of S proceeds a wide tube sliding within the tubulure on 
the cover C, and differing nothing in its arrangement from that 
already described for Fig. 1. The cistern N is provided with a pipe for 
drawing off the water W, and another smaller tube V, serving for 
the evacuation of the vapour rising into the cistern from the water. 
m is the tube leading to the vacuum gauge. ‘his form of condenser 
is also provided with the sludge pipe D and air purge a; also atube 
u for allowing the air to escape from the refrigerator on first 
admitting the water into it, As at present constructed it may be 
fairly asserted that surface condensers owe their limited employment 


. e aT 
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Almost eutuiely lo (he lumeuse diiicully ol preserving Lucit coving 
surfaces effective by removing the soiling matters which attach 
themselves to them. It is, indeed, easy to understand how great 
must be the labour, and how imperfect the success, attending any 
attempt to clean even the outside, much less the inside, of several thou- 
sand small tubes, of which the bore does not exveed half an inch, often 
less, and which are often so closely assembled, in order to save 
space, that access to them is almost impossible without taking the 
condenser to pieces. In this system this great difficulty of cleaning 
no longer exists. The tubes, in the first instance, are much fewer 
in number than in ordinary surface condensers; and, in the second, 
their diameter, together with the mode of arrangement of their 
diaphragms, enables their interior, as well as their exterior, at all 
times to be visited and got at. The diaphragms are retained in 
their places by false tube plates placed at each extremity of the 
tubes 0, o', Fig. 1, as already described, and on removing these it is 
easy to drive out the diaphragms by means of a wooden cylinder 
inserted against the rings, As regards the exterior surfaces, the 
greater space between the tubes which can be obtained in conse- 
quence of their not being numerous, admits of its being easily 
manipulated, while the sludge pipe defends it from ever becoming 
seriously encrusted, 

When the condenser is applied to stationary engines it is obvious 
that other means must be resorted to in order to renew the water in 
the refrigerator, but the choice of such must be left to the position 
and circumstances under which the engine is already erected, and 
cannot therefore be described in this place. When the condenser is 
for use on board ship it is desirable that the engineer should at all 
times have certain knowledge that the flow of water in and out 
of the refrigerator is not in any way obstructed. The patentee 
provides for this by means of a simply constructed indicator:—A 
small wheel turning freely upon an axis is arranged horizoutally 
within the refrigerator in a line with the direction of the inflowing 
curreut of water, and carries several flat vanes inclined at such an 
angle to the axis as to cause them, and consequently the wheel, to 
turn, when the moving particles of water communicate their impulse 
tothem. This movement of rotation is accordingly fast or slow in 
proportion as thecurrent, which flows through the refrigerator, becomes 
more or less rapid, owing to the increased or relaxed velocity of the 
vessel. ‘To render it, therefore, appreciable the axis, carrying the 
vanes, is provided with an endless screw cut on it, and working into a 
toothed wheel, placed below it onan axle carried bya forked lever, aud 
by means of which the wheel may be raised into contact with the 








scrow, or separated from it, at option; this same axle carries a pinion | 


working intv auother wheel also carried by the lever, but which 
turns much more slowly than the first wheel. The second wheel is 
provided with a bevelled pinion working into a bevelled wheel 
threaded on a vertical shaft, which is collared into the cover of 


the refrigerator, which also gives passage to tke rod for raising the | 


lever. ‘I'he upper end of the vertical shaft carries a bevelled pinion 
geaging with a vertical bevel wheel, which carries on its axle a 
pes disc, on the edges of which a mark is placed ; 
seen through a slit made in ascreen placed in front of the revolving 
disc, serves to indicate the speed of the current. 

As compared with other surface condensers, the patentee states 


this, when | 
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that his invention has afforded the following results: —The highest 
power of condensation obtained in the condensers of this description 
placed in steam vessels has never, to my knowledge, exceeded 12 1b. 
per hour per square foot of refrigerated surface, while in ordinary 
cases a greater amount of condensation is not expected than 3 lb. 

r square foot per hour. His experience shows that a tube one yard 
ong, 12}in. diameter, and containing 500 diaphragms of wire gauze, 
having 625 meshes to the square inch, will condense per square 
foot of refrigerated surface 48 1b. of steam of the pregsure of 30 lb. 
on the square inch, the mean temperature of the refrigerating 
water being 136 deg. Fah. This is equivalent to a gain in condens- 
ing power of over 700 per cent. as compared with the highest results 
quoted for the condensers at present in use, and of 2200 per cent. as 
compared with ordinary instances. 








ExrermMents In Worktne Sréam.—Mr. George Uecker, of this 
city has already expended some 6,000 dols. of his private funds in 
experiments designed to ascertain the practical value of working 
steam expansively. Those experiments were made about four years 
ago, and an account of them was published in the Scicntific American 
at the time. Au engine for the purpose was designed and con- 
structed by Henry Waterman, 239, Cherry-street, aud the experi- 
ments were made at his place. Though the engine was immersed in 
steam of the boiler temperature, only about one-sixth portion of the 
theoretical value of expansion was realised, a result very surprising 
to the experimenters, and which led to much reflection in regard to 
thecause. Mr. Waterman came to the conclusion that if the con- 
densation and re-evaporation of steam within the cylinder could be 
prevented, a larger portion of the value of expansion would be 
obtained, and he designed an engine to settle the point. Mr. Hecker, 
on considering the matter, determined to defray also the expense of 
this second series of experiments. Mr. Waterman’s plan was 
to make the cylinder with very thin walls so that the heat 
would be quickly transmitted from the outside to the in- 
terior. Ife accordingly made his cylinder of steel plate hin. 
in thickness, and surronnded this with a similar plate; the 
space between being iv. thick, and the two cylinders being stayed 
together by pumerous screws passing through the walls of both. 
This double cylinder is then cuclosed in au ordinary cast-iron 
cylinder, where it is secured by red-lead cement. Au experimental 
engine was constructed on this plan with a cylinder lin, diameter 
and 2ft stroke. The resistance is furnished by « large fan with 
four radial arms 6ft. long, each carrying a sail 3ft. ljin. by 11ft. 
ljin.; revolving about sixty-eight revolutions per minute. The 
experiments are now being conducted at Mr. Waterman’s shop. 
{hey are made in series of thirty hours each ; competent men being 
constantly employed to watch the engine, and to make a record 
each hour of the following facts:—Whole number of strokes of the 
engine, pressure of steam in boiler, temperature in the room, tem- 
perature in the feed tank, temperature in the hot well, temperature 
of injection water, vacuum in condenser, height of barometer. 
The time required to evaporate each tank-full of water, weighing 
450 Ib., the time required to consume 350 Ib. of coal, and all other 
material facts are also recorded.—Sctentific American. 
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TO CORRESPONDENTS. 


Noticzt.—A SPEcIAL EpItion of THE ENGINEER is 
published for FoREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,° Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 

C.W. W.—A railway company has. without doubt, the power to prosecute any 
person who may trespass upon the line, and it would be no answer to any 

charge that the person so trespassing went to inspect machinery which he 
designed years ago. Your note arrived last week too late for notice. 





SMOKE CONSUMERS. 
(To the Editor of the Engineer.) 

§tr,—Referring to Mr. Spencer's note in your last number, I may reneat 
that I have not patented his or Mr. Gabey’s plan. The plan which he 
describes as his own is not new, is not patentable, and is not mine, I did 
not ask, nor did I authorise Mr. Armstrong to ask, permission to patent 
their plan. D. K. Char. 

11, Adam-street, Ade!phi, London, W.C. 

June 20, 1804. 





DAVY’S HAMMERS. 
(To the Editor of the Eagineer.) 


S1rk,—Your impression of the 17th inst. contains, among-t the Abstracts 
of Patent Specifications, one for an improvement in steam hammers, by D. 
Davy, of Sheffield. The principle of his stated invention is not new ; it, and 
some other arrangements, form the subject of a patent granted to E. H. Car- 
butt and myself, dated October 23rd, 1862 (No. 2860). 

Acomparison of the accompanying specification with the abstract referred 
to, will, I think. be convincing proof of the identity of the two principles, 

Stockton-ou-Tees, June 20th, 1864. G. A. CLouen. 





NOTES ON STEAM NAVIGATION. 
(To the Editor of The Engineer.) 

Sir,—You will oblige me by noticing a slight, but queer, error of the 
= at the close of my Notes on Steam Navigation. given in last week's 

NGINEER. My words were: ~ “‘ Will for ever illustrate the name of Robert 
Fulton.” In the printed copy sent you (from the memoires of the Literary 
and Philosophical Society of Manchester), instead of the name, the letters n 
and m are transposed, making mane! This no-meaning word did not much 
signify, and I had not perceived the error until, with the letter s, added by 
your printer, it gives a whimsical turn to the word quite out of place. As 
I would fain express my thoughts in the plainest words, I don't like to be 
seen conjuring up a bit of absurdity like this manes of Fulton! Please 
express this. His name alone will call up some wayward spirits, so I 
must not invoke his ghost to meet them! The above is at the close of the 
paper. I also observe another slight misprint in the 9th line above the 
engraving, I say, “‘ natural intercourse was then both irregular and 
sluggish,” but printed regular. This would hardly be worth correcting, as 
the right sense would not be mistaken as it stands. The former, however, 
I hope you will kindly sct right by giving this note, and oblige yours 
faithfully, J. C. Dyer. 

Barnage, 20th June, 1864. 





SMOKE CONSUMERS. 
(To the Editor of The Engineer.) 


Str,—Knowing that an imperfect apparatus for smoke prevention, on the 
ag of Ivison and Bell’s old expired patent Steam Jet, was in use at 

r. Gabey’s Mustard Mills, some seven or more years ago, I certainly did 
advise Mr. Spencer to allow Mr. Clark's then recent patent improvement to 
be applied in its place, to which he readily ted. The al tion was 
accordingly made under my direction, I believe in a single day. not strictly, 
perhaps, in accordance with Mr. Clark’s wishes or views, but to the entire 
satisfaction of Mr. Sandi the government inspector, and Mr. Spencer, 
and continued in successful operation, as did many others erected by me 
under the same patent, until Mr. Gabey erected a new chimney, when he 
discovered he had no need for that nor any other *‘ smoke consuming appa- 
ratus.” As to my asking ‘ permission to patent” Ivison’s old plan, scores 
of which I had put to work for thirty years past, it is simply ridiculous. 
What I now state relates entirely to Mr. Clark's first patent ; his second 
patent, that shown at the Exhibition of 1862, was never, to my knowledge, 
applied at Mr. Gabey's works at all. RK. ARMSTRONG, 

70, Langbourn-buildings, Finsbury, June 20, 1864. 
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RAILWAY TRANSPORTATION. 


Czn the Great Eastern Railway Company carry coul, 
even upon their proposed northern line, and over gradients 
of only 1 in 400, at the rate of one farthing per ton per 
mile? Yes, easily, if consent is obtained for the construc- 
tion of the new line. ‘The Parliamentary Committee, who 


know very little practically of the working of railways, | 
have taken the maximum charge of a farthing per ton per | 


mile as something of course, and so they would have done, 
no doubt, had the toll been but one-half this amount. 
They never doubted the ability of the Great Eastern Com- 
pany to transport coal at this low figure, or, perhaps, for 
nothing ; but, taking the ability for granted, they threw 
out the bill, because they were told that the Great 
Northern Company could not carry coals as cheaply, and 
the Committee argued, in their wisdom, that it would be 
monstrous to allow the Great Eastern to perform, at their 
own risk, what the Great Northern could not attempt. In 
other words, it would be “unfair” to permit the Great 
Eastern to compete, under the ordinary advantages of 
nature, with a company which, originally possessed of the 
great idea of going to York, cared nothing for natural 
obstacles. 

But with engineers who are accustomed to broad views, 
and whose scorn for the narrow-minded and obstructive 
policy of Parliamentary Committees is immeasureable, there 
is a question nevertheless as to the practicability of carry- 
ing any kind of goods at a profit at a farthing per ton per 
mile. The ordinary experience of railway traffic is opposed 
to it. There are those to whom nothing is extraordinary, 
and who are so habituated to the most astonishing results 
of steam power and commercial organisation that, were 


railway companies to pay for the privilege of transporting 
freight, the wr in andi would take the cir- 
cumstance asa matter of course. But every item of the 
debit and credit columns of a railway balance-sheet 
is as much a matter of careful prevision as the 
smaller but more consequential items upon the debit 
and credit sides of the balance sheet of our daily existence. 
No tradesman has to cut down his shop expenses more 
closely than a railway congeny is invariably compelled to 
do. We may depend that the last effort at saving must be 
made, tocarry coal ata farthing per ton per mile. 

It is well known that, upon the ordinary cost of railway 
lines, the gross expenses, per train mile, must not exceed 
one-half of the gross receipts. Otherwise the remainder is 
insufficient to cover the interest upon the cost of the 
undertaking. If, then, we take a maximum train of 
400 tons of coal, at a farthing per ton per mile, equal to a 
gross charge of 8s. 4d. per train mile, the working expenses 
must not, at the outside, exceed 4s. 2d. for the same 
standard. It might be, however, that 400 tons would be 
the maximum load over the flat gradients (1 in 400) of the 
proposed new section of the Great Eastern Railway, and 
that the average load of coal trains would not exceed 
300 tons, in which case the gross charge would be 6s. 3d., 
‘and the limit of working expenses say 3s. 2d. per train 
mile. In order to carry such loads the permanent way, 
even upon the best construction, would require constant 
repairs not to be estimated at less than 8d. per train mile ; 
the engine repairs and wagon repairs would together cost 
at least 10d.; the item of enginemen’s and guard’s 
wages 6d. ; fuel (say 751b. per mile) 6d. per mile; while 
oil, &c., and general expenses would bring the charge up 
to 3s. 2d. if not 4s. per train mile. 

To ordinary minds it would be an unwelcome task to 
follow the careful elimination and comparison of the many 
items which go to make up the working expenses of rail- 
ways. No one of these items is of a fixed and unvarying 
amount. That of the repair of permanent way depends 
partly upon ever-present causes of decay, and partly upon 
the extent of traffic. Hence the cost of repairs per train 
mile is an ever-varying sum, according to the nature of the 
line, and the extent of the traffic. To double the train 
mileage neither doubles the whole cost of maintaining the 
way, nor does it diminish the cost per train mile by one- 
half. With ten trains a day the cost of permanent way 
repairs may be 1s. per train mile, while, with twenty 
trains, it may be 8d. or 9d. This item of cost will, in 
almost all cases, diminish per train mile as the number of 
train miles increases, but no extent of modern train mileage 
is likely to bring it below 6d. 

It is a matter of some interest to examine as to what 
class of engines could work trains carrying 400 tons of coal 
regularly over gradients of even 1 in 400. A train, carry- 
ing 400 tons ef coal, would represent wagons which, alone, 
would weigh nearly 300 tons. ‘The united weight of 
engine, tender, and load would not fall far short of 750 
tons, and, at a speed of 20 miles an hour, upon a level, its 
resistance would be quite 10,500 1b. to 11,0001b. Upona 
rising gradient of 1 in 400 the additional resistance due to 
gravity would be 4,2001b., and if we suppose the speed to 
be only 12 miles to 15 miles an hour on the rising gradients, 
we have at least 14,000 to 15,000 lb. as the total resistance. 
An engine, to exert this effort, must be of large class. Its 
weight, available for adhesion, should not be less than forty 
tons, while it should have 20in. cylinders, 2ft. stroke, and 
5ft. wheels, or, even better, 44ft. wheels. With the 
smaller diameter of wheels the dimensions are those of the 
great Bhore Ghaut engines designed by Mr. Kershaw, and 
they are, indeed, the same as a class of heavy goods engines 
designed and constructed by Mr. Colburn in 1854, for 
ouliee one of the American coal railways (the Delaware, 
' Lackawanna, and Western, with gradients of 1 in 70 fora 

few miles against the traffic). More recently it is -“" the 
continental engineers who have ventured upon such large 
dimensions; the great Engerth engines upon the French 
| railways having 1911in. cylinders, 26in. stroke, and eight 
coupled wheels of 4ft. 4in. diameter, carrying from 40 tons 
to 44 tons. Drawing a train of 750 tons at 20 miles an 
| hour upon a level, such engines would work up to about 
| 500 indicated horse-power, evaporating nearly 250 cubic 
feet of water per hour, and burning nearly 100 1b. of coal 
per mile. 

It is hardly necessary to say that the draught of 400 tons 
of coal ina single train would require engines very different 
from anything now on the Great Eastern line. Cylinders 

| 17in. in diameter, with 2ft. stroke, and 6ft. coupled wheels, 
would require a mean effective pressure, throughout the 
stroke, of more than 100 |b. per square inch, in order to 
draw such a load ; {and at even 373ft. of piston per minute 
such a pressure could not be economically maintained, 
while, besides, at least 35 tons to 40 tons of adhesive 
weight would be required to properly work up the tractive 
force. 

The accumulated experience of railways proves that the 
heaviest engines, so long as they are well designed, and 
properly worked up to their power, are the most 
economical. We know lines where the cost of transport 
has been diminished to less than one half its former amount, 
chiefly by increasing the weight of the engines. Perhaps 
one of the greatest mineral lines in operation anywhere is 
the Reading Railway, in America, a line in which large 





line is 95 miles long, with a total fail of 600ft., 
the profile, in the direction of the traffic being either level, 
or descending at the maximum rate of 1 in 264. Coal 


larly upon this line, and to a tonnage of 2,500,000 tons per 
annum. ‘he engines chiefly employed burn anthracite 
coal, and have 19in. cylinders and 22-in. stroke, working 
eight coupled wheels 3ft. 7in. in diameter, at the mean rate 


but the trial of different systems of locomotive ma- 
;chinery proved that the large cylinders, moderate speeds, 








sums of English capital have been embarked. ‘lhe Reading | 


trains of 500 tons nett, or 750 tons gross, are drawn regu- | 





and heavy trains, gave the most economical results. The 
general result of experience here has notoriously been the 
same. 

CAST IRON HEATING SURFACES, 

THE change now going on, from wrought iron, copper, 
and brass, to cast iron, as a material for steam boilers, is 
one of the most remarkable in modern engineering. It has 
been so long the custom to regard cast iron as a brittle 
material, hardly to be trusted under pressure, that it 
requires some amount of reflection to perceive wherein it 
possesses manifest advantages over wrought iron. It is 
often lost sight of that, according to the careful experiments 
of Mr. Fairbairn and others, nearly one-half of the ultimate 
strength of plate iron is lost in the single-rivetted seams of 
ordinary boilers. Here, at one step, the best Yorkshire or 
Staffordshire plates are brought down to nearly the limit of 
tensile resistance of the best cast iron, and it would indeed 
be easy to prepare cast metal by repeated melting, and 
by keeping it melted two or three hours at each fusion, to 
make it absolutely stronger than the best wrought iron 
single-rivetted boiler. Cast iron boilers may, however, be 
made of any required strength without either boiling the 
iron or increasing the thickness of the metal. It is only 
necessary to keep the diameter to moderate dimensions 
to secure an unburstable boiler, the ascertained bursting 
pressure of the cast iron boiler spheres now in use (upon 
Mr. Harrison’s patent) being no less than 1,500 1b. per 
square inch, notwithstanding that the metal is hardly 
more than jin. thick. And even should one or more 
spheres burst, whether from external injury or otherwise, 
the small quantity of water which they contain would 
prevent anything like a disastrous boiler explosion. The 
fact that it is still a question whether cast iron, properly 
treated, is not the best material for cannon, under 


all the incidents of enormous pressure, great heat, 
and considerable friction, leaves but little room 
for doubting its entire applicability to boilers. Prac- 


tice, on the great scale, has, indeed, placed this fact 
beyond question; or, more strictly, it has shown that, 
so far as liability to explosion is concerned, and with 
respect to the consequences in case of failure, the cast iron 
boiler, as now made, is altogether safer than any com- 
bination of wrought iron or copper for the same purpose. 
A little reflection, indeed, will show that an 8in. cast iron 
sphere is safer under a pressure of even 200 1b. per square 
inch than a 7ft. single rivetted boiler of the same thickness, 
under a pressure of no more than 50 lb. 

The resisting strength and safety of a properly made cast 
iron boiler were, indeed, calculable, and a good a priort 
case could have been made out in their favour long ago. It 
was not so easy, however, to foresee that a great number of 
permanently steam = and water tight joints might be 
made in a cast iron boiler, and siaetiaeh by the direct 
tension only of a single bolt. Yet the result, once known, 
is quite explicable. An ordinary rivetted boiler has, perhaps, 
some thousands of what are really joints, under the heads, 
of as many rivets. In many of these there are only two 
edges, or exceedingly narrow surfaces in contact, tightness 
being secured by caulking or burring. Butin the cast iron 
boiler the bearing surfaces of the joints are everywhere 
three-sixteenths of an inch in width, and they are finished 
with a truth of surface not surpassed in the best steam 
engine valves. The machinery employed in making these 
joints produces a surface in a manner nearer than any 
other to that which Mr. Whitworth has done so much to 
bring into favour. The tool begins with a deep cut, and 
finishes by lightly and truly scraping the surface exactly to 
a standard gauge. Once fitted together, these surfaces 
would remain tight, as is found to be the case after two 
years, or more trial underconstant work. Any strain tending 
to loosen the joints, and whether arising from head weight, 
or the internal agitation of the water, is apparently com- 
pensated by the slightly yielding form of the spheres, in a 
line or row of which a considerable compression can, if 
desired, be effected by one or two forcible turns of the nuts 
of the holding bolts. There can be no question that the 
re-introduction of cast iron boilers is due chiefly to the truth 
and certainty afforded by the novel system of machinery 
employed for making the joints, and so far as the result can 
be judged by a Jengthy experience with the waters of 
different parts of the kingdom, complete and continued 
tightness has been fully secured, and without incurring any 
undue strain upon the parts of the boiler. 

The most useful peculiarity of the cast iron spherical 
generator is, perhaps, its exemption from scale. So far as 
experience has gone it appears to be impossible to accumu- 
late an adhesive scale within small cast iron spheres em- 
ployed for evaporative purposes. This cannot be said of 
any other form of generator of any other material. It 
does not appear to be the case (nor would there appear 
to be any reason for anticipating such a result) that the 
cast iron repels the scale naturally tending to deposit from 
hard water, but as soon as a slight thickness of scale is 
formed it breaks off to make room for more, which is de- 
tached in its turn, and so on, apparently ad infinitum. 
It is not certain what would be the result if the water 
were left continually boiling, say for weeks together; nor is 
it, perhaps, worth while to inquire, since boilers are seldom, 
if ever, subjected to such trying treatment. It appears to 
be the fact that the scale is deposited while the spheres are 
heated, and, therefore, slightly expanded. On blowing off, 
however, the spheres, after having been emptied, acquire a 
further temperature from the surrounding brickwork. 
They expand somewhat further, therefore, and equally so 
at every conccivable diameter ; but the scale, being non- 
elastic, can only follow by first cracking to pieces. On the 
re-admission of cold water this would tend to undermine 
the scale, while the consequent contraction of the spheres, 
at all parts alike, would complete tbe process of unscaling 
the inner surfaces. However this result goes on, it is cer- 


of eight miles an hour, including stops, and with a mean | tain that cast iron spheres, employed as steam generators, 
consumption of 125 lb. of coai per mile. Under the expen- | do shed their internal coat of scale as often as they are 
sive conditions of working American lines, the actual cost | blown out. Unexpectedly, no doubt, the cast iron boiler has 
of moving coal upon the Reading Railway was brought | been found to be the only one whichis free from the evil of 
down to but little less than one farthing per ton per mile; | 


scaling, and this and its other advantages are sufficient to 
account for the increasing favour with which it is now 
regarded. 
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THE WATER SUPPLY OF RIPON. 

Tue following is the 
Leeds, upon the various schemes for the water supply of 

tipon :— 

In accordance with your request conveyed to me through your 
Town Clerk, that I would report to you which of the several com- 
peting schemes submited for supplying Ripon with water is best 
entitled to the premium you have offered, and your further desire 
that I would consider any source or mode of supply that might ap- 
pear better than the competing schemes, I have now to report as 
follows:—I have gone carefully through and studied the plans and 
documents accompanying each of the schemes, and have inspected 
the position of the proposed works upon the ground. I have also 
viewed the existing waterworks, to ascertain bow far they might be 
suitable in future. In considering the subject of the supply of 
water to any town, the very first question that presents itself is the 
quantity likely to be required; and this can only be answered by 
a reference to the population to be supplied, and the quan- 
tity to be provided per head. The city of Ripon contained, by the cen- 
sus of 1461, a population of 6,172 persons, inhabiting 1,382 houses, 
The rate of increase during the thirty years preceding having been 
at the rate of about 9 per cent. in that time; and if the increase 
contiuues upon the same scale for the next thirty years your 
population will, in 1591, be somewhat over 6,700 persons, or if you 
allow a probable margin for more rapid increase, say 7,000 persons, 
The quantity of water to be provided per head of this population 
can only be estimated by experience, guided by a comparison with 
towns similarly circumstanced—always bearing in mind hat the 
smaller the town the more the total average consumption per head 
is affected by any special demand for manufacturing or other pur- 
poses not included under the description of “ domestic use.” 
J’'rom careful observations that I have made, I have found 
that ten gallons per head is a sufficient supply for all purely 
domestic purposes, including washing, cooking, cleaning, drink- 





ing, &c., taken upon the average class of houses not fitted 
up with baths or water-closets. The adoption, however, of 
these, and especially of water-closets, is becoming so common that 
they must now almost be considered as within the term “ domestic 


use ;” but they increase the daily average consumption per bead, 
directly and by waste, to fifteen gallons and upwards—while the 
further demand for large consumers generally raises the total 
average to about twenty gallons; sometimes, indeed, to as much as 
thirty gallons, and, occasionally. even more. The following in- 
stances will illustrate the great diversity that exists even where the 
circumstances might, at first sight, appear to be tolerably similar. 
At Lincoln, with a population of about 29,000, the daily average 
supply per head is about twelve gallons only. At York, with a 
population of about 45,000, the daily average supply per head is 
about twenty-eight gallons. While at Carlisle, with a population 
of 29,000, the daily average supply per head rises to about 
thirty-five gallons—chiefly caused by the extensive use of public 
water-closets in that city. So long as the system continues 
to exist of a fixed and limited charge (founded upon renta') for an 
uncertain and, practically, almost unlimited use of wat: r, so long 
will engineers be compelled to advise upon uncertain but ever 
enlarging data, In your own case, while I believe that you will not, 
for some years to come, actually consume more than fifteen gallons 
per head per day, with your present population of about 6,200, or a 
total of less than 100,000 gallons per day, it is, nevertheless, my 
opinion that the source to which you go should be, at all seasons, 
competent to supply you with about thirty gallons per head on your 
estimated future population of 7,000; or a total of about 200,000 
gallons per day; and more especially so when it is remembered that 
it is at the period of drought, when the sources of water are most re- 
duced in quantity, that the greatest demand for it occurs. Having 
thus estimated your minimum and maximum probable requirements, 
Jnow proceed to cousider the question of the available sources of 
supply. There is evidently an abundance of water within and around 
Ripon in numerous rivers and springs, and the variety of choice is 
unusually great. The geological position of the city, on the narrow 
strip of marnesian limestone that runs north and south nearly 
through Yorkshire, with a wide plan of new red sandstone on the 
east, and a wider tract of lofty millstone grit moorlands on the west, 
indicates in which direction soft and abundant water must be e 
pected ; and the fine river Ure which skirts your borough, and brings 
the rainfall from the greater portion of these moorlands, is the first 
and most obvious source of supply that presents itself. Unfortu- 
nately, however, for so simple a solution of the question, this river 
(the Ure) takes its rise in the carboniferous limestone district, beyond 
the gritstone hills, and acquires there a degree of hardness, which, 
though I believe not to be great, is, nevertheless, sufficient to have 
led to the inquiry, whether some of the smaller rivers whose extreme 
watershed lies wholly within the millstone grit, may not yield water 
of that extreme softness, which is now so generally desired for town 
supplies. ‘Tbe rivers Skell and Laver, and the Kez-heck, appear to 
be such; while, within their catchment areas, are found many springs 
which derive their origin from the loftier moors around, and are 
filtered by nature through the porous sandstone rock, without being 
hardened iu the process. They rise in considerable quantities along 














the base of the hills, and as they appear to be of singular purity and | 


brightness, and are at a great elevation above your city, they form 
at first sight, a source of supply of the most tempting 
kind. One spring, or rather group of springs, of similar 
quality, has also been pointed out, which Jie beyond, in 
the Fellbeck branch of the Nidd valley. Besides ‘all these, 
sume of the competitors have ventured to propose to penetrate 
beneath Ripon by deep wells, to the water-bearing strata that prob- 
ably exisi there. To a more detailed comparison of these several 
sources | now proceed to draw your attention. I will take the deep 
wells first, as the objections to them are so manifest, that it seems 
hardly necessary to do more than state them briefly as follows :— 
Almost all deep wells, sunk as these must be either through red 
sandstone or magnesian limestone, or possibly even both, produce 
a quality of water highly charged with salts of lime, iron, magnesia, 
&e., so that they are generally very hard, and liable to deposit fur 
when boiled; such water is less fit for cooking, washing. and for 
many manufacturing purposes, including the supply t» steam 
boilers, than river waters generally, and the river waters about 
Ripon particularly, Indeed, I have known instances in which 
deep well water was absolutely unfit for use. Nothing short of 
the expense of sinking the deep well will ad: quately settle 
whether such may not be the case here; and when it is remembered 


that the water so obtained must all be pumped not only to the } 


height which is necessary to supply the city, but from the depth 
at which it may be found, and that there is no absolute certaiuty 
either of sufficient quantity or of its permanence, I think it will be 
plain that these are not the proper sources for supplying Ripon, 
especially when so many others abound. I have no hesitation, 
herefore, in putting aside the two competing plans which proposed 
deep wells or boreholes, The next sources of supply to be con- 
sidered are the Rivers Skell and Laver, and the Kez-beck, and I 
group them together because objections of similar nature apply to all 
of them; while their recommendations are likewise similar, though 
not altogether equal. To begin with their recommendations. 
1st.—They are all, as before alluded to, likely to yield soft water 
when taken beyond the range of the magnesian limestone. 2nd.— 
That when so taken they are at such a height above Kipon as to 
enable their waters to be gravitated to the city. 3rd. That it is 
possible to give a water compensation ivstead of one in money, to 
any millowners likely to be affected by the abstraction of water. 
Ou the other hand the objections that occur to me are, Ist.—That 
the question of injury to millowners will certainly arise, and 
whether it be met by compensating in water or in money, a con- 
siderable addition to the cost of the works isinvolved, 2nd.—'That 
works upon any of these sources of supply would necessarily be 
beyond your district, and that your compulsory power of purchase 
of land, &c., would therefore be of no avail. 3rd.—That filtration 
would be unavoidable, so that filter beds would probably have to be 


report of Mr. Filliter, C.E., of | lakes or ponds. 








| constructed ; and that storage of some kind would also be required, 


except in those plans which contemplate the use of existing artificia 
4th.—That it appears likely that influential 
owners of property might oppose both the abstraction of water aud 
the passage of the conduit through their lands, which opposition 
would probably be fatal. 5th.—That such conduit must in many 
instances pass for a long distance through enclosed land, wiih 
numerous owners and tenants, the satisfaction of whose demands, 
even if no opposition arose, would add materially to the cost. The 
objections appear to me to have so much weight, that I am of 
opinion that, before the rivers Skell and Laver, and the Kez-beck, 
can be considered quite suitable for your purpose, favourable terms 
must be made with the landowners. I would also observe, that 
those of the competing schemes that adopt these rivers as their 
sources, but which do not go so far up their respective valleys as to 
be freed from the hardening effect of the springs found on the 
maguesian lime stone must be held to be ineligible, inasmuch as the 
river Ure would most probably yield equally good water, with a 
decided superiority in other respects. 

The springs within the watershed of these rivers possess all the 
recommendations of the streain themselves, and in addition are 





not liable to the objection of requiring filtration, for they are 
bevutifully clear and sparkling; but on the other hand, they are 


equally liable to claims for compensation if abstracted, are equally 


out of your district aud beyond your compulsory powers, would be | 


at least as much and as justly opposed by owners of property, 
and would equally have to be conducted through much enclosed 
land, while the quantity to be derived from them is uncertain, and 
liable to great reduction in times of drought. 

The next source to which I beg to direct your consideration is 
that of the river Ure, taken, as it must be, somewhere within or near 
to the limits of your borough. I will place the objections first 
before you as follows:—Ist. That the water is not very soft, 
especially in dry weather. 2nd. That pumping must be resorted to, 
gravilation being impracticable within any reasonable distance. 3rd, 
That filtration must be adopted. 


some contamination by sewage. On the other hand, the recom- 


inendations appear to be—Ist That the quantity is, for all your | 


purposes, unlimited. 2nd. That no question of compensation can 
arise by any abstraction you are likely to make. 3rd. That pump- 
ing works can be constructed with great ease and entirely within 
your district and jurisdiction. 4th, That the cost would probably be 
less than from any other source, except perhaps one from the river 
Skell, and one from the Kez-beck, hereinafter alluded to. Sth. That 
natural filtration may probably be practicable, and if so, would save 
the first cost of artificial filter beds, and their annual cost of cleans- 
ing and renewal. 6th. That the sewage can easily be diverted, or 
the supply taken above the point at which any coutamination can 
arise. I am of opinion that the river Ure is, by reason of the 
simplicity and cheapness, and the facility of construction of the 
requisite pumping works, together with the undoubted abundance 
of good water of a harduess which certainly cannot be cousidered 
excessive, well fitted as a source for supplying Ripon with water, 
and quite proper to be adopted if none better can be found. : 
The last sources suggested by any competitor are the Lady Well 
springs, at Bishopside. These springs form, as you are aware, the 
head waters of Fellbeck, a stream running into the River Nidd, and 
distant from your city about ten miles, on the Pateley Bridge turn- 
pike road. Their appearance is exceedingly beautiful; they are 
evidently very soft, probably equal to any town supply in this 
respect. They are at so lofty an elevation (upwards of 80Uft, above 
sea level) as to require but a small pipe to conduct them to Ripon. 
The line of conduit might be brought, for nine miles out of the ten, 
along the Pateley Bridge turnpike roed, by agreement with the 
trustees of that road, so that the difficulty on this point does not 
arise so forcibly as it does in the case of the springs in the valleys 
nearer to Ripon. They will probably be of tolerably uniform tem- 
perature, summer and winter—cool and pleasant in the former, and 
not liable to freeze in the latter. The chief difficulties are, the 
question of compensation to the mills on Fellbeck; the want of 
any accurate knowledge as to the quantity in dry seasons; such 
evidence, as has hitherto been obtainable, leaving room for serious 
doubts on the point of sufficiency; the fact that they lie without 
your districtand beyond your powers, though this does not, at present, 
seem likely to affect the possibility of satisfactory arrangements 
being made for passing your conduit thence to Kipon, however 
much it may do the question of compensating the millowners 
interested: the necessity which appears to exist for tunnelling 
about half a mile through rock on the summit of the line of con- 
duit; and last, and not altogether least, the cost, which I estimate 
at not. less than £10,000 or £11,000. After giving the most careful 
consideration to all the sources of supply that have been pointed out 
to me, | have come to the conclusion that, if you can allow another 
dry season to pass before beginning your works, it would enable 











you to choose such of the softer sources of supply as the experience | 


with land- 





of accurate gaugings, and the result of negociations 
owners might lead you to perceive to be the cheapest and best; but 


that, if the city is so greatly in waut of water as to be unable to | 


endure such a postponement, the plain course to adopt is at once to 


commence the construction of pumping works on the banks of the | 
| so that there could be no competition for this traflic, as it would cost 


Ure. If, however, the former course be practicable L beg strongly 
to recommend you to delay taking final steps towards carrying out 


any scheme until careful gaugings ave been made, through, at | 


least, the ensuing dry season, of the springs at Bishopside ; of the 
River Skell at the crossing of the Pateley Bridge road; and of the 
Laver and Kez becks, at points to be hereafter decided on; aud 
that, in the meantime, further search be instituted for soft water 
springs in the gritstone districts, wherever they are likely to be 
found; and I also recommend that chemical analyses be made of 
the waters of such of these rivers and springs as shall appear 
most likely to be available, so that the subject may be exhausted 
wheu you are prepared to take measures for constructing your 
works, 

I now proceed to describe the several competing plans. I have 
divided the planus sent in by the sixteen competitors into  Pump- 
ing Schemes” and “ Gravitating Schemes;” and, as some of the 
competitors have sent in two or three schemes—and one as many 
as four—the total number of schemes submitted amounts to twenty- 
three, 

Sources of Supply Proposed.—-From the River Ure, 12 schemes; 
River Skell, or tributaries, 2; River Laver, or tributaries, 5, Kez- 
beck, 1; Fellbeck Springs (River Nidd), 1; Deep Wells in Ripon, 
2; total, 23. 

Modes of Supply Proposed.—Yumping by turbine wheel, 1; pump- 
ing by ordinary water wheels, 2; pumping by steam from rivers, 
10; pumping by steam from deep wells, 2; gravitating from rivers 
or ponds, 6 ; gravitating from springs, 2; or 15 pumping and 8 gra- 
Vitating schemes. 

The estimates for these vary from £2,750 to £18,930, and the 
daily quantity proposed ranges from 100,000 to 380,000 gallons. 
Out of these several competing plaus I have selected three from 
among the pumping schemes as being the most simple and practica- 
ble, namely :—No. 2. A, Chariton, Ripon; puriping by, water- 
wheel from river Ure. — No. 8 Elijah Hoole; pumping by 
steam engine from river Ure.—No. 16, Stevenson and Utley, 
Halifax ; pumping by steam engine from river Ure. 

And from among the gravitation schemes, three as being those 
which propose to bring water that is likely to be the softest aud 
purest. No. 14 G. K. Radford, London; gravitating from Kez- 
beck, near Toad-hole Wood, at a distance of about 34 miles from 
the Market Cross—No. 15. W. Bryson, Neweastle; gravitating 
from river Laver, above Dallow, at a distance of 9} miles from the 
Market Cross.— No. 16. Stevenson and Utley, Halitax; gravitatiug 
from the Lady Well Springs, a feeder of Felibeck, at a distance of 
about ten miles from the Market Cross. 

After having most carefully avd anxiously weighed the merits 
of the plans of each competitor, I have come to the conclusion 
that, on the whole, the premium should be awarded to Messrs. 
Stevenson and Utley, who have submitted the most practical and 
carefully considered pumping scheme, and have suggested the best 














' obtained, 


ith. That there is a liability to | 








quality of water obtainable by the gravitation schemes. At the 
same time I must be distinctly understood to express no unqualified 
opinion as to the absolute superiority of their plans in all points to 
other competitors ; for the merits of the two best of these are too 
nearly evenly balanced with theirs to permit me to do so. 

As you have also requested me to report on the eligibility of the 
present waterworks for the future wauts of Ripon, I have dy ex- 
amination ascertained that they are capable, when the pumps are in 
good order, of lifting 10,000 gallons per hour to a height of about 
3uft. They are quite inadequate in their present state to be relied 
on to supply Ripcn in a proper manner, and if adopted by you 
would have to be entirely remodelled, and would probably require 
to have auxiliary steam power pat down for dry seasons. Filter 
beds would have to be constructed, aud even then the water would 
not only be hard but liable as now to contamination from the refuse 
thrown into the river above the present pumping works. Added 
to all which the price asked for them, together with the sums you 
would have to expend to enable you to give the imperfect supply 
they are at their best capable of affording, does in my judgment 
put them wholly out of the question. 

A scheme has also been suggested to me, but not by any of the 
competitors, that by gravitating from the River Skeil at a point 
above Aldfield Sulphur Spa, but below Grantley, where the quality 
of the water is soft, being all derived from the gritstone, and 
passing your conduit wholly, as you would then be able to do, 
through Lord de Grey’s lands, a soft and cheap supply might be 
Of course this plan would be liable to claim for compen- 
sation, but the suggestion proposes to meet this by a compensation 
reservoir. Upon this suggestion | may observe that if favourable 





| terms can be obtained from his lordship, and if a sufticiently 
| elevated and convenient site for a service reservoir can be found on 
; the line of conduit near enough to the city, the plan would be all 


that you could desire, and is well worthy of more careful cousidera- 
tion before you finally decide, It is of course out of your district, 
but if Lord de Grey were favourable, this objection loses most of 
its force. 

Finally and to recapitulate—I have adjudged the premium for 
the best and most practicable scheme to Messrs. Steveuson and 
Utley, of Halifax, but consider Mr. Charlton’s and Mr. J. K. 
Nadford’s plans are nearly equal thereto. I do not recommend any 
purchase of the existing waterworks. I advise that further exami- 
nation be made of the following sources and scisemes :—The river 
Skell above Aldfield Spa; the Lady Well Springs, and any others 
of similar quality that may be discovered ; the Kez-beck at or about 
Toad Hole Wood, as suggested by Mr, J. K. Radford ; the water- 
wheel pumping scheme of Mr. A. Charlton from the river Ure; the 
river Laver beyoud the magnesian limestone district. I recommend 
that chemical analyses be inade of the waters from all these sources, 
and that the flow from each (except the river Ure) be carefully 
gauged during the next dry season. I likewise recommend that 
negotiations be entered into with the owners of the lands affected 
in each case, and that where possible provisional agreements be 
entered into. When these several points Lave been fully investi- 
gated, it will be easy to estimate the value of each source and 
scheme and arrive at a sound conclusion as to which to adopt tor 
the supply of Ripon with water; and I believe, therefore, that the 
corporation will fiud it advantageous to postpone their decision, if 
practicable to do so, until the ensuing dry season has passed. 











Tue Great Eastern Rattway.—The directors of this company 
have issued a statement to the shareholders, respecting recent pro- 
ceedings before a committee of the House of Commons on the Great 
Kastern Northern Junction Bill. The proposed line was intended 
to start from the Great Ha-tern line, near Cambridge, in a northern 
direction, passing near Peterborough, Bourn, Sleaford, Lincoln, 
Gainsborough, and Doncaster to Askern, where it would form junc- 
tions with the Lancashire and Yorkshire Railway, the North-Eastern 
system, with the South Yorkshire coalfields, and with the new line 
from Doncaster to Hull, It would also join the Midland Railway 
at Peterborough, and the Mauchester, Steffield, and Lincolnshire 
system at Lincolv, thus forming the most direct access to the 
eastern counties, as well as a large and populous district in the 
eastern part of the metropolis. The proposed main line and bran- 





| ches were 134 miles in length, and the total cost was estimated at 


£1,500,000, or less than £12,100 per mile. The gradients 
throughout were only lL in 400, being so favourable as to enable 
an eugine to draw nearly double the load that could be carried over 
the existing Great Northern Railway between Doncaster and Lon- 
don—40 tons and upwards against 240 tons, It was propo-ed that 
the new line should carry the 4,0 tons ata farthing per ton per 
mile, while the rate on the Great Northern for a load of 240 tons 
was a farthing and a half per ton per mile. The proposed line 
would therefore earn 10d. per mile at the reduced rate, or €6 11s. 8d. 
per train on a distance of 176 miles, more than would be earned by 
carrying only 240 tonsin a train at three-cighths of a penny per ton 
per mile, This proposal would bave reduced the cost of carrisge 
upon coal by Ls. 4d. per ton between Doncaster and the easteru part 
of London, which was a wholly distinct district of tne metropolis 


’ 


from that which was reached by the Great Northern at King’s-cross, 





2s. per tonto bring the coal from the Great Eastern district to that 
served by the Great Northern, and vice versd, ‘The advantage of cheap 
fuel would, therefore, be entirely confined to tne large district 
served by the Great Eastern, effecting a reduction in the price of 
coals to the consumers of 3s. 4d per ton as compared with the cost 
of being compelled to receive their coals from King’s Cross. The 
population of the eastern district was estimated at 600,000 persons, 
aud the probable annual supply of coal by the Great Eastern at 
1,000,000 tons. The saving on this commodity alone would have 
been £166 600 as compared with the same amount of coal carried to 
the same district by the Great Northern route. The statement also 
referred to the great advantages that would be derived from the 
proposed direct communication between the Great Eastern agri- 






cultural district, served by 600 miles of railway, and the great 
railways in the manufacturing and mining districts. The 
scheme of the Great Northern consisted of a connection 


between their loop line at Gainsborough with Doncaster, so 
as to establish the route from Doncaster to Peterborough by 
the circuitous line vid Lincolu, Boston, and Spalding; aud, secondly, 
by a system of single disjointed loop lines, ostensibly destiued for 
local accommodation, but really devised in order to block up the 
district and prevent the establishment of a superior direct through 
route, ‘Taking Cambridge as the common poiut of concentration to 
end from the Great Eastern district, the distance to Doncaster by 
the Great Northern loop line was seventeen miles greater than by 
the proposed line. It was urged that the new line would tend 
greatly to increase the profit on the capital of £20,.00,000 already 
expended upon the Great Eastern system. It appeared that the 
committee did not consider it fair towards the Great Northern for 
the proposed line to have a maximum fare of ove farthing per ton 
per mile, while the Great Northern required a farthing and a-half 
per tun per mile to pay them, If the-Great Northern had 
the same gradients, well and good; but as they had not got 
them and could not get them, except at a very large expense, 
the committee thought it right to reject the Great Eastern 
Northern Junction bill. But, at the same time, the committee 
inserted facility clauses in the Great Northern Bills with 
a view to enabie the Great Eastern Company to run over the lines 
of the Great Northern Railway to Doncaster, if they though: proper 
todoso. The directors state that no amount of facilities could ever 
give to the Eastern Counties district the advantage of a line seven- 
teen miles shorter, with flat gradients, neither could any amount of 
facilities give to central Lincolushire the advantage of having their 
district served by a great through line of railway. The directors 
could not believe that Parliament would finally refuse to sanction a 
scheme which offered to the public the advantage of the best and 
cheapest trunk line which had yet been devised between the north 
of England on the one hand and the Eastern Counties and easterm 
districts of the metropolis on the other. 
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EXPERIMENTS AT SHOEBURYNESS. 

Ow Friday the last but one of the most important and valuable 
series of experiments which have been conducted at this practice- 
ground by the members of the Iron-plate Committee was made, in 
the presence of one of the largest assemblages of naval and military 
o'licers and scientific gentlemen that have ever yet attended the trial 
of any target. 

The target, which was 20ft. by 9ft, was constructed after the 
pattern of the Lord Warden, which is building at Chatham, and 
represented the ordinary broadside of a wooden ship, armour- 
plated, with the addition of an iron skiv outside the frame timbers. 
‘hese frame timbers were of English oak 12}in. thick, strengthened 
by connecting diagonal iron riders or bands Gin. wide by 1jin. thick. 
Outside this came the inner planking Sin. thick, and then a com- 
plete casing of wrought irou 1}in. thick. 
was Yin. of oak, which was again protected by rolled armour plates, 
4iin. thick by 20ft. long 4it. wide. ‘Lhus the total thickness of the 
target, or, as we may call it, the Lord Warden, on the model of 
which ship the target was built, was 35lin., of which 6in. were iron 
and 293i In addition to this mass there were four oak deck 
g ldin. by 1din square, and a massive iron knee to 
1ing nearly 4cwt. The armour-plate bolts were 
} iameter, aud the beams which represented the upper and 
lower deck, and which were din. thick, and laid longitudinally 
along the back of the target, gave additional stiffness to the whole. 
In theory it was supposed that the inner plate of I}in. thick coming 
between the masses of oak inside the 4}in. armour-plate would be 
sufficient :okeep out any shot—a theory which proved totally ground- 
less when it came to be tested by the downright matter-of-fact argu- 
ments of steel shot from the heaviest battery which has ever been 
lirected against a target at Shoeburyness. 
position opposite the target, all made on Sir William’s coil principle, 
and rifled on his shunt plan, which threw steel shot from 100 1b. to 
, and were fired with charges varying from 25 lb. to 

»wder, 
As the results are what principally interest the public on these 
occasions, it is needless to go through a long detail of every shot 
fired. It will be sufficient to say that every shot went completely 
through the outside armour plate, and made its effects more or less 
seriously manifest on the interior backing. This is what the least 
effective of the missiles accomplished, and proved at once that 
4iin. of outside armour have no manner of chance agaiust even 
1u0-pounders loaded with steel shot. The result with these shunt 
guus and steel projectiles was at least 200 per cent, greater than 
was ever effected about a year ago with Sir William’s breech-loader 
and the conical-headed cast iron shot. Admiral Frederick’s light 
7-inch gun did a great deal more than could have been expected, 
but the performances of all were, as a matter of course, eclipsed 
by the } 9°22-in. gun of Sir William, loaded with 


44 1b. of powder, and a 220 lb, steel shot. ‘This gun was in- 















































Outside this casing again | 


There were six guns in | 


tended for a 3U0-pounder, but instead of being bored out to 10}in., | 


was only of the calibre we have stated, leaving the increased 
thickness of metal to enable the piece to withstand almost 
any charge of powder or shot. This tremendous steel bolt struck 
the target with a velocity of 1,460ft. a second, and not only went 
clear through, but went on through part of the bank beyond, and 
fell nearly a mile out to sea. ‘The ruin which it made of the back 
of the target was complete. At the part it struck huge ragged 
splinters were scattered far and wide, and one of the massive iron 
knees was broken off and whirled away some thirty yards to the 
back, striking a block of granite in its passage, and shivering a 
cloud of little fragments out of it. What such a “knee” would 
have done traversing the crowded ‘tween decks of a man-of-war it 
is almost fe: 
spliuters thrown about showed at once that Mr. Need has made a 
serious mistake in not having an inner lining of wrought iron to 
keep these murderous auxiliaries from assisting the work of the 
eneniy’s shot. Lhe Somerset 9°22-in. gun, which only weighs 6} 
tons, was intended for a smooth-bore spherical 100-pounder, 
but the piece tried on Friday was rifled, and thus improved 
it may be said to have accomplished great things, if we leave 
out of si the fact that it is more than four years ago 
since Mr. Whitworth sent his 70-pounder shot through the 4-in. 
armour of the Trusty. ‘Chis Somerset gun, loaded with a steel shell 
of 170 1b., with a bursting charge of 7 lb. of powder, and fired with 
20 lb. charge, went through both outer and inuer plates and the in- 
tervening oak, where it burst, and so shattered the interior backing 
of all as to make it evident that all the pumping resources of a steam 
frigate could scarcely keep down such a leak, and that two would 
settle the question of her flotatiou in ten minutes. It failed, how- 
ever, to get right through the target, though the partial hole which it 
made soon afterwards afforded a striking illustration of the import- 
ance of getting a she!l through the armour otf these ircnclads. 
Another 170 lb. steel shell, with a 7 1b. bursting charge, was fired, 
and struck the hole made by the previous shell we have just men- 
tioned as establishing the leak. This second shell passed through 
the armour plate, and lodged in the ocak firmly, bursting and 
blowing its charge forward like a gun. It is diflicult to describe 
accurately the tremendous destruction which this small 
charge produced, It shattered the back of the target to 
splinters, drove one of the armour bolts deep into the beam 
supporting the target, wrenched off and blew away to some 
distance ove of the massive knees, and covered the ground far and 
near with fragments of the oak, each heavy enough aud hurled with 
sufficient force to have cut a man intwo Anything more terrible 
than the effect of such a shell on the crew of a ship it would be 
difficult to conceive, and it was a pity that the Lords of the Admiralty 
(who generally contrive to leave the practice ground before the 
weakuess of their ships is incontestably demonstrated) had not 
remained to behold the total destruction which this shell caused. 
Another shot fired from Sir William’s 10}in. 300-pounder, with a 
45 lb. charge, went through the lower part of the target, which was 
cow paratively uninjured, with the same ease and destructive effect 
that the previous 220 |b, shot had passed through the upper. 

Some experiments were also tied with the chilled cast iron shot, 
cast on Captain W, Palliser’s principle, the results of which were 
equally surprising and important. Hitherto the effect produced by 
firing against armour plates with common cast iron shot has been 
almost absolutely nothing; in fact, to use the Duke of Somerset’s 
expression in a recent debate, it has been like pelting the targets 
with mud, During the last two or three years, however, Captain 
Palliser, of the 18th Hussars, has conducted, at his own expense, a 
series of most important experiments on casting shot in cold iron 
moulds instead of hot sand ones, by which, withvut adding a fraction 
to the cost of casting, but, on the contrary, reducing it by 
about 1d. pershot, he chills the outside of the metal into the hard- 
nees of steel, and obtains with a cast projectile which costs about 2s. 
a result almost equal to that of a steel shot which costs 50s. The 
shot tried were only 100-pounders from the Frederick gun with a 
2U Ib. charge, but in every case they went clear through the 4}-in. 
armour plate and deep into the backing beyond. One of the pecu- 
liarities of Captain Palliser’s most valuable discovery is, that after 
accomplishing its work tnrough the armour plate his shot breaks up 
into minute tragments of from four to eight ounces weight, so that 
in fact the projectile carries in itself almost the penetra- 
tive powers of a steel shot, and the explosive fragments of 
the most powerful shell. No opportunity was afforded of 
judging the effect which these fragments would produce, as Captain 
Palliser had uot shot large enough for the guns which could have 
sent them through the 3din. of mixed oak and iron that composed 
the target. But not the slightest doubt appeared to remain in the 
minds of those present that if a sufficiently large projectile was used 
it would pierce the target, and its breaking up prove as advantageous, 
in point of destructiveness, as the largest shell. Of all the disco- 
veries which Shoeburyness has brought forward, few promise to be 
more valuable to the country than this of the chilled shot of Captain 
Palliser, aud it is to be hoped that their utility will soon be tried on 
a more extended scale than was possible on Friday. We may also 
add that Captain Palliser has, by the simple process of lining our 
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cast iron guns with wrought iron coils, discovered a means of ren- 
dering our old cast ordnance available as rifled cannon. This plan 
has been tried at Woolwich and found to answer even beyond the 
hopes of its inventor, and the acres of guns now lying at the 
Arsenal and our various dockyards can soon, and at small expense, 
be converted into rifled ordnance on any pattern which the result of 
the Whitworth and Armstrong trials may induce the Government to 
adopt. Too high praise can scarcely be given to the exertions of a 
young cavalry officer, who, conducting experiments at his own 
expense, has now brought forward results which, in the matter of 
cast shot and rifling our cast guns, will effect a saving of millions 
to the country. 

After these experiments the target was in such a state of ruin 
that there was no space left sufficiently sound on which to try the 
eflect of another projectile. The general plan of the target was not 
considered very satisfactory. The outside 4}in. armour plate and 
lhin. plate between the cak gives a weight of Gin. of armour to be 
carried by the ship, but dividing the plates in the manner we have 
stated gives very little more than half the resisting power which 
would be afforded by 6in, of iron rolled into one plate. The want 
of iron lining to check the splintering of the target seems also to be 
considered a grave defect. Had the outer armour plate been 5}in. 
instead of 4}in, and had the other half-inch been used as a lining to 
the oak inside, very different results would have been gained as to 
the resistance of the mass, and the splinters would have been done 
away with almost entirely. The armour plates which were manu- 
factured by the Millwall Company deservedly attracted the highest 
praise. Though pierced in all directions there was not the slightest 
sign of acrack to be found ip any part. 


THE SHARPSHOOTER. 

Tur Sharpshooter, 6-gun screw sloop (iron), of 503 tons measurement 
and 160-horse power of engines, was tried this week at the measured 
mile in Stokes Bay, near Portsmouth, to ascertain her rate of steam- 
ing prior to being commissioned, and was afterwards tested in her 
steering powers with Captain I’. Warren’s patent auxiliary bow 
rudder, with which she is fitted in addition to the ordinary stern 
rudder. The Sharpshooter is an iron-built vessel, constructed from 
the designs of the late Mr. Fincham, and launched from Blackwall 
in 1847. Her last service was on the coast of Africa, on her return 
fro m which she was put out of commission at Portsmouth; and she 
has since then undergone very extensive repairs to her hull; her 
original engines have been condemned and removed from her, and 
she has received others, transferred from the Lynx, of 160-horse 
power, by Messrs. Penn and Son. She has been lined internally 
with “Spence’s patent preserving cement,” and externally she 
has been payed over below the water line with several rival pigment 
compositions intended for the preservation of the ship’s bottom under 
water, so that, altogether, she may be looked upon as an experi- 
mental ship. Herarmament consists of one 40-pounder rifled gun on 
the forecastle, one 58-cwt. 6-in. smoothbore aft, and four 23-cwt. 
6-in. smoothbores for broadside service. Her racks round the upper 
deck contain the usual allowance of round 32 Ib. shot, ancient-looking 
bunches of grape, and cases of canister. The vessel left Portsmouth 
harbour at 7 a.m., and at once was steered for the measured mile, 
her draught of water being 11ft. 2in. aft and 11ft. forward She is 
complete in armament, rigging, and stores, and, therefore, only 
requires her crew, provisions, and ammunition to render her ready 
for immediate sea service. Her propeller is a left-hanaed “ Grifliths.” 
Six runs with full boiler power were first made over the 
mile, with the following results, in knots:—Ist run, 8430; 
2nd, 9113; 3rd, 8823; 4th, 8675; Sth, 9°600; 6th, 8571; 
mean speed of the ship, 8945 knots. The maximum number 
of the engines’ revolutions was 100, and their minimum 
number 97}. The temperatures on deck and below were as follow: 
—Ist run, on deck, 58 deg.; in engine-room, 71 deg.; in stoke-hole, 
90 and 96 deg.; 6th run, on deck, 64 deg. ; in engine-room, 74 deg. 5 
in stoke-hole 94 and 98 deg. Two runs were afterwards made with 
half-boiler power, the first giving the ship a speed of 8°551 knots, 
and the second 6 990 knots, the mean of the two being 7:770 knots. 
The pressure of steam was 20 1b., and the vacuum was at 2din. 
maximum, and 224in. minimum. The trials of speed having been 
brought toa conclusion those of the rudders commmenced, both being 
tried, of course, in order to procure the required comparison of the 
powers ofeach. ‘The stern rudder was first tested to port and star- 
board with full boiler power, and then in the same direction 
with half boiler power. With the rudder hard to port it was 
hove up (five men being at the wheel throughout these tests) in 
30 sec. to an angle of 33 deg., the half circle being completed in 
2min., and the full cirele in 3min. 53sec. The revolutions of the 
engines were 99 at the commencement, bringing up to 93 before the 
circle was completed. With the rudder hard to port it was next 
hove over to 29} deg. of angle in 3isec., the half-circle made in 2min. 
10sec., and the tull circle in 4min. 19sec. ‘The revolutions 
of the engines, as before, were from 99 to 93. With half-boiler 
power the rudder was hove over to an angle of 38 deg. to port in 
22sec., the half-circle made in 2min. ldsec., and the tull in 4min, 
22sec. The revolutions of the engines were from 87 to 82. In the 
second trial, at half-boiler power, the rudder was hove over to an 
angle of 30 deg. to starboard in 26.ec.; the half-circle made in 
2min. 25sec., and the full in 4min. 55sec. The jrevolutions of the 
engines were the same as in the last trial to port. Half-boiler power 
still was kept in use, and two trials similar to the last were made 
next, but now with both rudders (stern and bow) in use, with the 
following results:—Hard to starboard—Angle of stern rudder, 
304 deg. ; ditto, bow rudder, 394 deg. ; half-circle made in 2min. 
17sec. ; full circle made in 4min. 49sec. ; revolutions of engines 86 
to 81. Hard to port—Angle of stern rudder, 38 deg.; ditto, bow 
rudder, 40 deg.; half-circle made in 2min 4sec,; full circle made 
in 4min. 6sec.; revolutions of; engines from 86 to 81. Steam was 
next still further eased down, and, the vessel going “ very easy” 
ahead, two circles were made with the engines going 50 revolutions 
at starting, the first being to starboard, the angle of the bow rudder 
being 40 deg., that of the stern 305 deg. The half circle was maie 
in 4min. S4sec., and completed to the full in 9min. 8sec. The 
second was to port, the onahe of the bow rudder being 39} deg., that 
of the stern 38 deg., while the halfec.rcle was made in this instance 
in 4min. 3sec. and the full in 8min. 20sec. The engines in both 
instances slackened in their revolutionsfrom 50 to 47. The ship was 
next put ahead at full boiler power and speed, and both rudders 
again brought into play. In the first circle made under these cir- 
cumstancs the stern rudder was hove to starboard at an angle of 
30 deg. and the bow rudder to 394 deg. ; the half-circle made in 2min. 
4sec., and the full in 4min. and 9 sec. The engines started at 95 
revulutions and slackened down to 91. In the second circle the stern 
rudder was hove to port to an angle of 38 dey., and the bow rudder 
to 40 deg., the half-circle being made in Imin. dlsec., and the full 
circle in 3min. 38sec. The engines started at 96 revolutions and 
eased down to 91. This was the last experiment with both rudders, 
and several others followed with the bow rudder alone acting, but 
ouly two of these were noted, as it was evident the vessel was not 
sufliciently deep in the water forward to allow the bow rudder to 
fully develop its powers. These two circles were made with the 
following results: — 1. Astern at full speed, and the rudder hard 
to starboard, the half-circle was made in Smin. 18sec., and the 
full circle in 8min, 17sec. 2. Astern at full speed, and the rudder 
hard to port, the half-circle was made in 9min. 30sec., and the full 
circle in 13min. 33sec. The officials on board had no means at their 
command of accurately measuring the circles made, but it was clear 
that their area made under the influence of both rudders was less 
than with one rudder, and the time was also, it will be seen on refer- 
ence to the tigures, rather less. It must be borne in mind, in all 
fairness to Captain Warren, that the bow rudder titted to the Sharp- 
shooter is merely an “‘ auxiliary” to the main or stern rudder, to assist 
in turning the ship, either when going ahead or astern, in contined 
waters, and to lessen the turning space. It is also very much less 
than the stern rudder, owing to the very fact of its being merely an 
auxiliary power, the actual difference between the two rudders being 
against Captain Warren’s as 18 to 20. 
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Grants of Provisional Protection for Six Months. 


357. JRAN Manivs Facet, Bordeaux, France, ‘Improved apparatus . for 
taking up the emanations and the gases from boilers.”—Petition recorded 
11th February, 1864, 

905. Tomas CurLEK Jones, Liverpool, “ Improvements in ships’ anchors:” 
—A communication from Charles Edgar Marshall, Digby, Nova Scotia,— 
Petition recorded llth April, 1864. 

. ALFRED Vincent Newrox, Chauacery-lane, London, * An improved con- 

struction of pianoforte."—A communication from John Winter Jones, 

New York, U.%. — Petition recorded Wth April, 1864. 

1007. Josiau GeorGe JenNtNe@s, Palace-road, Lambeth, Surrey, and MANUEL 
Lrorotp Jonas LAVaTER, Bith-street, Newgate-street, London, * Im- 
provements in pamps, and in the construction of flexible pipes or hose, 
and in the apparatus employed therefor.”—Petition recorded 21st Ap. il, 
1864. 

1263. Witt1aM Baver, Chatham-place, Blackf:iars, London, ‘‘ New and 

improved self-acting governors, applicable to marine and stationary steam 
engines, and to other motive power engines.”—Petition recorded Lh May, 
1864. 

1275. SamueL Roxerr Dickson, New Haven, Connecticut, U.S., “* An 
improvement in ploughs," — Petition recorded 20th May, 1864, 

1285. Cowrer Putrrs Cours, Southsea, Hants, ** Improvements in protecting 
the bottoms and sides of wooden and iron ships and other submerged 
structures.”—P+tition recorded 21st May, 1864. 

1306. GRORGE Daviss, Serle-street, Lincoln's-inn, London, “ Improvements 
in gloves.”—A commun ion from Pierre Victor Mariotte, Paris, 

1310. Joun Harcourt Brows, Strand, London, “ Improvements in treating 
animal substances for the manufacture of size, pulp, and pulpy matter, 
and converting the said pulp or pulpy matter into sheets, slabs, blocks, 
thread, hollow or tubular articles, and such other articles of commerce 
for which the said sheets, slabs, blocks, threads, hollow or tubular articibs 
may be applicable.” — Petitions recorded 26th May, 1864. 

1311. CuARLEs Bourert, Bridyetield Hall, Wandsworth, ** A new automaton 
brake for the prevention of railway accidents." 

1312. Ropert WILLIAM Sigvigr, Rochester-road, Camden Town, Middlesex, 
* Improvements in cannons, mortars, or guns.” 

1316, Joseru Wuitiey, Leeds, and Davin Farrar Bower, Hunslet, York- 
shire, ** Improvements in the manufacture of wheel tyres.” 

1318. GEORGs TOMLINSON BousrikLD, Loughborough Park, Brixton, Surrey, 
“Improvements in surface cond 8." —A © ation from William 
Judson, New York, U.S, 

13-0, James Haswett Burke, London, “ Improvements in lamps, vessels, 
tubes, and cocks, especially useful for preventing the transmission of 
flame or explosive action when using petroleum, camphine, or other 
inflammable or explosive substances.” 

322. James Hubson and Cukistorukr CaTtow, Burnley, Lancashire, “ Im- 
provements in looms fur weaving.” . 
FREDERICK WILLIAM Brocksierer, Bridgeport, Connecticut, U.S., 
Improvements in means for regulating the flow of gas to burners,”— 

Petitions recorded 27th May, 1864. 

1326. JAMES DICKSON, Ann-street, Cork, Ireland, ** Improvements in harrows 
applicable to cleaning green crops growing on drilis or ridges, and other 
purposes,” ° 

328. ANDRE Ertenne, Francis-street, Tottenham-court-road, London, “ Im- 
provements in the construction of carriages and vehicles, and of wheels 
applicable thereto.”—Petitions recorded 28th May, 1864. 

, Tuomas Witson, Birmingham, “ Improvements in gaseliers or gas 
slides,” 

1332. Ricuarp Lonepen Hatreasiey, Keighley, and James Hint, Cross 
llills, Yorkshire, ** Improvements in looms for weaving.” 

1334. Pinrke Germain Eressk, Grande Rue de Passy, Paris, “* Improve- 
ments in preparing cements, applicable in the making of mouldings on 
wood, and for other purposes.” 

1335. Tuomas Drew, sen., Derby-villa, Tranmere Park, Birkenhead, “* Im- 
provements in the manufacture of paper, papier mache, and millboard.” 
1338, COLLINSON Habu, Navestock, Essex, “ Improvements in ploughs and 
im machinery or apparatus for working the same and other agricultural 

implements by steam.” ' 

1540. WiLLoveuny Samira, New North-road, London, “ Improvements in 
* vell-tales,’ or apparatus for registering or indicating the hour at which 
any desired apartment or spot has been visited.” ’ 

1342. WILLIAM EpWArb Newron, Chancery-lane, London, ‘‘ Improvements 
in the treatment of the low or poor products obtained in the manufacture 
or refining of sugar."—A communication from Eugene Bartholomey, 
Rue St, Sébastien, Paris, — Petitions recorded 30th May, 1864. 

1343. FLorestan Rocuerre, jun., Faubourg St. Martin, Paris, ‘‘ New and 
improved hygienic drawers for females.” 

1344. Gworek HASELTINE, Southampton-buildings, Chancery-lane, London, 
** Improvements in breech-loading fire-arms."—A communication from 
James Inger-oll Day, Stonington, Connecticut, U.S. 

1846 Grorerk Davixs, serle-street, Lincoln’s-inn, London, ‘* Improvements 
in arcificial teeth, and in moulds for furming the same.”—A commani- 
— from John Terrel and Joseph Stulb, Philadeiphia, Pennsyivania, 
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1348. Josern Grorer, Fulbourne Asylum, Cambridge, ‘* An improved fire- 
escape.” 

1352. WILLIAM Firntu and Samvue. Firtu, Burley, near Leeds, Yorkshire, 
* Improvements in machinery for cutting coal, stone, or other minerals,” 
—Petitions recorded 3lst May, 1864. 

1356. Jacob TayLon, Olduam, Lancasiire, “ Improvements in propellers for 
Ships and vessels,” 

1357. Grorex Evwarp Deaine Lockleys, near Welwym, Herts, “ Improve- 
ments in fastenings for the permanent way of railways.” 

1358. CuAKLES Ropent Humrurty and Joun Hasuen, Old-street, St. Luke's, 
Middlesex, “ improvements in machinery or apparatus for preparing 
dough, paste, and other similar plastic subst.nees.” 

1360, Henky Ampuer, Halifax, Yorkshire, *‘ Improvements in singeing 
yarns and fabrics.” 

1364. JAMES SYKus, Stanhope-street, Hampstead-road, London, ‘‘ Improve- 
ments in apparatus for stencilling."—A communication from Joseph 
Sykes, Muscatine, lowa, U.8.—/etitions recorded lst June, 1864, 











Patents on which the Stamp Duty of £50 has been Paid. 


1533. Groner Leacu, Britannia Mills, Leeds, Yorkshire,—Dated 14th June, 
1861 


15th June, 1861. 
1552. WILLIAM and JAcon Topp, Heywood, Lancashire.—Dated 17th June, 


1861. 
1539. Fervinand Ports, Lombard-street, Birmingham.—Dated 15th June, 
186] 


61. 

1547. Tuomas Me.ivovew, Oldham, CuarLes WILLIAM KesseLMEYeER, 
Manchester, and JouN MAYO WorkaLL, Saiford, Lancashire.—Dated 17th 
June, 1s6i, 

1562. ANDREW Wurtr Gipson, Belfast, Antrim.—Dated 18th June, 1861. 

1584. JaMES Furrcuer and Joun WILtiaM FULLER, Salford, Lancashire.— 
Dated 20th June, Lsél. 

1640, Joun Cowan, Barnes, Surrey.—Dated 26th June, 1861. 

1580. Joun Fisueek WILLIAMS, Queen-square, Middlesex.—Dated 19th June, 
1861. 

1537. Henry Lawrorp, Berners-street, Middlesex, — Dated 20th June, 
1 


861. 

1592, CuaRtes Hopaeson, Ballard Rathdrum, Wicklow.—Dated 20th June, 
IséL. 

1593, CuAgLes Hopason, Ballard Rathdrum, Wicklow.—Dated 20th June, 
1861, 

1621. WinLtAM CLARK, Chancery-lane, London.—A communication.--Dated 
25th June, 1861. 





Patents on which the Stamp Duty of £100 has been Paid. 


1681. Wiu1aAM Epwaxp Newtoy, Chancery-lane, London.—A communi- 
cation.— Dated 16th June, 1557, 

1713. THOMAS SreNcer, Southampton-place, Euston-square, London, 
Dated 10th June, 1557. 
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Notices to Proceed. 

315. Witttam Tayor, Shiffnal, WitttAmM Mouinevx and Henry Harrison, 
Hollinswood, Salop, * laprovements in puddling furnaces for the manu- 
facture of iron.” 

324, Joun Tuomas Oak.ey, Grange-road, Bermondsey, Surrey, ‘‘ Improve- 
ments in vertical steam boilers or generators, and the furnaces thereof.” 
—Petitions recorded 6th February, 1864. 

$25. Kicuarp Henny Narikt, Southampton-street, Strand, London, **Im- 
provewents in the coustruction of screw steamers for naval warfare.” 

346. THOMAS SNowvox, Stockton-ou-lees, Durham, “improvements in 
steam engine cylinders,” 
231. EDWAkb WELSH, Wood-green, Tottenham, Middlesex, ‘‘ Improvements 

in tovacco cutting machines,” 

334. VicroR D& STAINS, Prospect House, Upper-street, Islington, Middlesex, 
and Tuomas Rouges, Mackenzie-street, Everton, Liverpooi, * Improve- 
ments in machinery for sewing and stitching.”—Petitions recorded 8th 
February, 1864. - 

336. Joun Smita, Bradford, Yorkshire, “ Improvements in machinery or 
apparatus for combing cotton, flax, or other fibrous substances,” 
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333. WiLLtam CULLEY Stopart, Etherley, Durham, “ Improvements in coke 
ovens."—Petitions recorded 9th February, 1864. 

863. Henry Duncan Preston CunninauaM, Bury, near Hants, 
‘** Improvements in the fittings of gan and methods of working 
guns.”—Petition recorded 10th February, 

355. THomas Vincent Lex, Macclesfield, *‘ Improvements in the construction 
of kilns or retorts for coking, and for apparatus connected therewith for 
collecting the products of distillation through the agency of hydro-caloric 
or superheated steam, these appliances being applicable to making wood 
charcoal, and collecting Soe acid during the process.” 

256. Ropert Smitu, Heywood, Lancashire, “‘ Imp in 
or apparatus for forging or shaping cranks on bars of metal.” 

857. Jean Marius Facet, Bordeaux, France, ‘‘ Improved apparatus for 
taking up the emanations and the from boilers.” 

360. Joun Henny Jonson, Lincoln’s-inn-fields, London, “ Improvements in 
the manufaeture of superphosphates to be employed in the making of 
bread, and in other purposes in the arts.”— A communication from 
Anthony Pollak, Washington, D.C., U.3.—Petitions recorded 11th Febru 


nt 





a 


ary, 184. 

368. Tuomas Wuirtt, Prospect-terrace, Leeds, Yorkshire, * Improved ma- 
chinery for uniting the soles and uppers of boots and shoes and simiiar 
coverings for the feet, applicable also for uniting hese, pipes, harness, 
mill straps, and other like purposes.” 

369. James Hxnperson, Great Russell-street, Bloomsbury, London, SYDNEY 
CiULow Cui, The Grove, Clapham, Surrey, and WiLLIaM Lunp Duncan, 
Hunter-street, Brunswick-square, London, “ Improvements in rails for 
railways and tramways, and the mode of connecting the same.” 

370. WILLIAM WINSTANLEY and Joseru Ketiy, Liverpool, ‘* improvements 
in steam apparatus for ships’ use, part of which imp t pplicabl 
to other purposes.” 

871. WittiaM Epwarp Gepog, Wellington-street, Strand, London, “ An 
improved fire-arm and projectile.’—A communication from Eugéne 
Moreau, Faubourg St. Martiv, Paris. 

376. WiLLtAM Rippie, Mawbey-place, South Lambeth, Surrey, ‘ Improve- 
ments in fire proof buildings, part of which improvements are applicable 
to other structures.""— Petitions recorded 12tn February, 1864. 

305. WILLIAM CoLes FULLER, Ironmonger-lane, Cheapside, London, “ Im- 
provements in the method of rendering doors and windows water-tight, 
especially applicable to the port holes and other openings on board ships 
and vessels.” 

401. Joun Deavin, Martin Deavin, and Joun Henny Sutton, Rotherhithe, 
Surrey, “An improved method of obtaining, oscillating, or swinging 
motion in swings, cradles, cots, and other like articles.”— Petitions recordes 
lth February, 1864. 

402. JOHN AL*XanDER Liovp, Little Bush-lane, London, “ Improvements in 
cases for packing.” — Petition recorded 17th February, 1864. 

428. ROBERT STEVENSON SYMINGTON, Ashton-terrace, Glasgow, Lanarkshire, 
N.B,, ** Improvements in apparatus for climbing and the elevation and 
support of weights.”— Petition recorded 18th February, \8ti4. 

429. Epwarp James LEoNAkD, Stainsby-road, Poplar, Middlesex, * An 
improved apparatus for raising, lowering or hauling weights, and for 
loading, discharging, or steering ships, and other hike purposes.” 

432, FREDERIC JOHN ARNOLD, Adam‘s-court, Old Broad-street, London, 
“ Improvements in apparatus for producing and burning combustible 
gases for heating and lighting purposes.”—A communication from Thomas 
Arnold, New York, U.8.— Petitions recorded 19th February, 1864. 

472. JEAN Francois Kivixr, Boulevart de Strasbourg, Paris, ‘‘ An improved 
system for filtering and purifying liquids with an endless spouting 
capillary filter.” 

475. WiLLIAM Epwarp Newton, Chancery-lane, London, “ An improvement 

in hoop skirts."—A communication from Oliver Rogers Burnham, New 
York, U.S.- Petitions recorded 25th February, 1864. 

510. Jostru Ropinson, Lawrence Pountney-hill, London, “ Improved ma- 
cbinery for rolling railroad and other bars.” ~A communication from John 
a Philadelphia, Pennsylvania, U.S.—Petition recorded 1st March, 





633. EpwarD HamMoxp Bentati, Heybridge, near Maldon, Essex, “ An 
improved construction of cutter for facing up wood.”— Petition recorded 
8rd March, 1864. 

634. JouN PLATT and WILLIAM RicHaRDSON, Oldham, Lancashire, ‘‘ Improve- 
ments in machinery or ees for breaking up or pulverising clay for 
the manufacture of bricks or other such articles, or for breaking up or 
pulverising other materials,” 

635. RaYMonb FLetcurk, Siddalls-road, Derby, ‘A new compound used 
for varnishing paper hangings and other articles.”"— Petitions recorded 12th 
March, 1864, 

674. RicuarD ARCHIBALD BROooMAN, Fleet-street, London, ‘‘ Improvements 
in treating vegetable textile matters in separating filamentous matters 
therefrom, and the application of such matters to spinning, weaving, and 
dyeing.""—A communication from Etienne Mallard Florentin Bonneau, 
Adolphe Dumont, and Napoleon Jean Claude Canoby, Paris.—Petition 
recorded 16th March, 1864. 

738. Wituiam Lxuty, Lille, ‘A free and self-acting saddle for wet flax 
spinning frames.”— Petition recorded 23rd March, 1864. 

988. JoHN Henry Jounson, Lincoln’s-inn-tields, London, ‘* Improvements in 
puddling furnaces."—A communication from John Williams, Montreal, 
Canada.-—Petition recorded 20th April, 1864. 

1220. CHARLES LippELL, Abingd treet, W i , “* Improvements in 
the mode of and apparatus for constructing breakwaters, moles, and other 
under water erecti: ns,"—Petition record-d 13th May, 1864. 

1268, James Weesrer, Birmingham, * Improvements in the manufacture of 
zinc.” — Petition recorded 18th May, 1864. 

1283. Joun Fow.er, jun., Leeds, Yorkshire, ‘‘ Improvements in horse- 
shoes.”— Petition recorded 21st May, 1864. 

1293. JAMES ADAMS, Archer-street, Great Windmill-street, London, “ Im- 
provements in cocks and apparatus for drawing off and regulating the 
flow of fluids.”— Petition recorded 24th May, 1864. 

1307. Henry Kxprery, Nottingham, * Improvements in the manufacture of 
high pressure cocks, taps, or valves.”— Petition recorded 26th May, 1864, 
1318, Gror@K TOMLINSON BousrikLD, Loughvorough-Park, Brixton, Surrey, 
“* improvements in surface condensers,”—A communication from William 

Judson, New York, U.S. 

1324. FRepERICK WILLIAM Brocksigrkr, Bridgeport, Connecticut, U.S., 
** Improvements in means for regulating the flow of gas to burners.”— 
Petitions recorded 27th May, 1864. 

1345. Parke Dexiey, Birmingham, “ A new or improved machine for testing 
the strength of wire.” 

1351. Joun Fowxsr, Leeds, Yorkshire, and Tuomas Wess, Smallwood 
Manor, Uttoxeter,j Staffordshire, ‘* lmprovements in steam carriages to 
travel on common roads, and also in portable steam engines.”— Petitions 
recorded 31st May, 1s64. 





And notice is hereby further given, that all persons having an interest in 
Opposing any one of such applications are at liberty to lease particulars in 
writing of their objecti to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 


List of Specifications published during the week ending 
18th June, 1864. 
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*.* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post, 
office Order, made payable at the Post-ottice, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 
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ABSTRACTS OF SPECIFICATIONS. 


fhe following descriptions are made from Abstracts prepared expressly for 
‘Tux ENGINKER, at the ofice of her Majesty's Commissioners of Patents. 


Cass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, dc. 





2794. J. Masu, Bowden, Cheshire, “ Safety valves and pressure or temperature 
gauges.”—Lated 10th November, 1863, 

The patentee claims, First, the application of mercury to safety valves, 
soas to obtain, by its expansion, the lifting or raising,of such valves from 
their seats, Secondly, the application of mercury to pressure or tempera- 
po gauges, so = indicate, by its expansion and contraction, variations 

ure and corr ii 





2809. G. Hase.tine, Southampton-buildings, Chancery-lane, London, “* End- 
a thain horse-powers.”"—A communicdtion.—Dated 11th November, 


This invention cannot be described without reference to the drawings. 





2858. R. A. BROOMAN, Sam, London, Yes sone and boilers age | 
applicoble for agricu purposes.” —. icati ted 14 
November, 1863. ; 

The furnace of the boiler is arranged so as to be readily removable for 
cleaning and repairs, and the boiler is calculated to afford extended heating 
surface to the action of the fire; the engine is an improved rotary engine. 

The boiler consists of an outer cylindrical casing. surmounted with a steam 

dome. Inside this casing is the furnace, running longitudinally in the form 

of @ truncated cone; it occupies a position concentric with the casing. 

Running across the furnace are water spaces, which cross each other at any 

desired angle ; these cross water spaces are open at both ends to the body 

of water in the boiler. Towards each end of the cylindrical casing a 

tubular plate is rivetted, and these plates receive a number of tubes, 

through which the return of the flame and products of combustion takes 
place. These tu’ es open into the smoke box at the fore part of the boiler. 

A ring with two flanges is rivetted by one flange to the front tubular plate, 

while the other flange has bolted to it the front of the conical furnace ; the 

back end of the furnace is bolted to the back tubular plate. A door is 
provided at the fore end of the furnace. The cylindrical casing is closed at 
back by a movable plate. When the boiler, before described, and the 
improved rotary engine, about to be described, are used together, the en- 
gine is placed on the boiler, and steam. is taken by a pipe from the steam 
dome. The engine is constructed and arranged as fo.lows:—A cylinder, 
closed at the two ends by plates carrying stuffing boxes, is made with an 
opening for the outlet of steam, while the inlet takes place through one of 
the plates. At the upper parts of the cylinder an opening or recess is made 
for the r tion of a ble slide, upon the back of which springs are 
made to press, The axis of the circular piston, which is also the main 
shaft of the engine, is placed eccentrically in the ratio of one to six of the 
radius of the cylinder, so as to be in contact with the movable slide. 
piston is formed with two mortices, in which two slides work, and these 
slides are kept in contact with the interior of the cylinder by steam intro- 
duced behind them. To compensate for the lateral wear of the piston slides 

a plate is inserted inside one of the end plates before named, and is kept 

pressed inwards by springs placed at the back. 


2871. J. Pomes, Condon, France, “‘ Hydraulic motor.”—Dated 16th November, 
1863 








In this improved hydraulic motor a moving power is obtained by means 
of a system of unequal weights raised at suitable heights, or by lever arms, 
acting with different effects, for producing the regular up-and-down motion 
of the said weights or lever arms.—Not proceeded with. 

2846. E. Haroraves, Manchester, ** Preventing the escape of heat from steam 
boilers and other heated surfuces.”—Dated 14th November, 1563. 

In performing this invention the patentee coats the exposed portions of 
steam boilers, steam pipes, or other heated surfaces, with plaster of Paris 
mixed with a little water ; the coat of plaster, when set into a hard mass, 
is found to be effective in preventing the escape of heat. Or he mixes 
with the plaster of Paris fibrous or other substances, such as hair, or 
— materials; so as to make the mass adhere more solidly to the sur- 

race. 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Curriages, Curts, 
Harness, §c. 


2793. F. CastLENav,’ Villefranche, Haute Garonne, France, ** Two-wheeled 
vehicles.””— Dated 10th November, 1863. 

In performing this invention the inventor proposes to connect the shafts 
by hinges or pins to the sides of the vehicle at the centres thereof, and by 
a hand screw passing through the front portion or frame of the body of the 
cart, and through a cross bar joining the shafts, by which means the level 
of the cart may be regulated by turning the screw in the requisite direction. 
Should the horse fail down the screw may be turned so as to elevate the 
front of the body and throw the weight more to the rear, in order to relieve 
the front of the shafts from a great portion of the weight. The invention 
also consists in attaching to the under fore part of the cart or cross bar 
two vertical rods descending towards the ground ; these rods are furnished 
with bearings at their lower part containing small wheels, which are held 
a few inches from the ground; but when the horse falls, the shafts are 
allowed to drop down by means of slides in the rods, to which slides the 
shafts are fixed or hinged, and the bearings of the small wheels being held 
in the slides it will follow that the wheels will be brought im contact with 
the ground, and so support the fore part of the cart.— Not proceeded with, 
2798. J. Testuz, Besancon, France, “ Breaks applicable to railway and 

other carriages.” — Dated 11th November, 1863. 

The documents relating to this invention cannot at present be seen, 
an extension of time for filing the final specification having been petitioned 
for. 

2807. M. Stainton and D. Lawson, South Shields, Durham, ‘* Apparatus 
Sor steering ships ond vessels."— Dated 11th Noremler, 1863. 

For the purposes of this invention the inventors employ a steering wheel, 
on the axis of which is a drum. A rope takes several turns round this 
drum, and passes away on either side of the drum to and around a guide 
pulley ; each end of the rope is then Jed to a barrel placed in between the 

uide pulleys ; it takes a half turn round this barrel and then returns and 

is made fast. The barrel is held between suitable guides passing across the 
stern of the ship or vessel from one of the guide pulleys to the other, and 
when the steering wheel is turned, the barrel is caused to traverse in one or 
other direction along its guides, and it revolves at the same time. The 
barrel is fitted with an axis projecting up from it, and this passes through 
a slot in the tiller secured on the rudder head ; or a swivelling fork may be 
connected to the top of the barrel, and this may be made to embrace the 
tiller, a prong passing on either side of it; thus in either case the barrel as 
it traverses takes the tiller with it. By making the connection between 
the tiller and the barrel in this manner, the rudder and tiller can rise clear 
of the apparatus without deranging it; but for this provision the steering 
apparatus would be very liable to be injured should the ship or vessel at 
any time touch the ground.— Not proceeded with. 

2817. G. Davirs, Serle-street, Lincoln’s-inn-fields, London, “ Springs for 
railroad cars, &c."—A communication.— Dated 17th November, 1863. 

This invention consists of one or more series or nests of springs, those of 
each nest being arranged side by side, and free from contact with each 
other, and so confined within a box attached to, or fined bet » plates 
that the said nest or nests of springs shall, with the said box or pilates, 
form a single self-contained car spring of a simple, cheap, durable, and 
efficient character. 

2820. D. Forp, Islington, London, ‘‘ Propellirg boats and barges.”—Dated 
12th November, 1863. 

This invention consists iu employing short buoyant propelling vessels to 

d or di ted to or from barges, boats, and other vessels at 
pleasure, fitted with screws, engines, and steering apparatus, which said 
apparatus admits of being folded close to the stein of the said short pro- 
pelling vessel when required, so as to occupy less room in the locks or 
cisterns when passing through the same, by which arrangements the pro- 
pelling vessel may be caused to pass through the locks in counection with 
the boats or barges with one still or cistern of water, whereby considerable 
saving of time in the passage of the said boats or barges through the locks, 
as also in the waste or loss of water and cost of working the same, is effected, 

2854. J. Lewis, Elizabeth, U.S., ** Rudders."—Dated 14th November, 1863, 

This invention consists in wings or auxiliary rudders attached to the 
main rudder on each side thereof, whereby the rudder does not have to be 
as broad as now usual, and there is less liability of its being broken and 
less power is required at the helm. The inventor applies these wings in 
such a manner that one wing wil! close against the rudder by the action of 
the water on the side towards which the rudder is moved, while the oppo- 
site wing acts to balance the action by the water on the rudder, thereby 
relieving the heim from strain. 

2868. R. Grirvitus, Mornington-road, Regent's Park, ‘ Propelling ships.”— 
Dated 16th November, 1st3. 

For the purpose of carrying out these improvements the inventor takes a 
screw of suitable diameter, and mounts it by suitable means attached to 
the stern post or under the counter at an angle of 45 deg. (or other suitable 
angle of inclination) to the upright stern post, the end of the screw placed 
at such angle looking downwards and towards the bow of the vessel. A 
short shaft passes through the screw, and into the body of the vessel, and 
on the end ef such short shaft within the vessel suitable gearing is applied 
to connect it with the steam engines or other power employed for propelling 
the vessel. By placing the screw at an angle, as above described, the water 
is drawn more directly from under the vessel, and a screw of much larger 
diameter may be employed.—Not proceeded with. 

2872. J.J. Maurer, Paris, *‘ Towing boats.”— Dated 16th November, 1863. 

The vessels to towed, according to this invention, are placed one 
behind the other, lengthwise, in one series or continuous line, in such 
manner as to have the prow of one vessel situated at the required distance 
from the stern of the preceding one, the maximum distance between any 
two vessels of the series being fixed vy means of chains or cables, on which 
the traction is exerted. Underneath the stern of one vessel and the prow 
of the one next following is slung a wrapper of strong cloth, leather, or 
other suitable yielding material, of such width as to extend on both sides 
of the vessels, sufficiently above the water level for suitably shutting up the 
water contained between the said stern and prow. Any suitable number of 
vessels may be connected in this manner, so as to make the entire series 
form, as it were, one body, together with the water shut up in the wrappers 
—Not proceeded with. 

2881. W. Pratcuitt, J. Buayuock, and J. Pratcuitt, Carlisle, ** Improve- 
ments in, and applicable to, movable platforms jor railway stations.” ~ 
Dated 18th November, 1863. 

This invention cannot be described without reference to the drawings. 








The’ 








2880. J. Berreney, Liverpool, “ Sheathing ships and other vessels.”— Dated 
17th November, i863. 

This invention consists in sheathing ships with copper or yellow metal 
sheets, the back surfaces of which are coated with lead, tin, or zinc, or 
alloys of such metals. 

2830. G. Remineton, Haverstock-hill, ** Atmosph 
&c.”—Dated 13th November, 1863. 

This invention consists in certain improvements in atmospheric or pneu- 
matic railways. The inver prop tati ‘y steam, or other power, 
engines placed at given intervals along the line of railway, and having a 
tube or main which may of the construction heretofore adopted for 
atmospheric railways, with a continuous vent or slit covered in the ordinary 
Mnver, or otherwise. He also purposes constructing a pneumatic engine 
having a pair of cylinders,as in a locomotive steam engine, but of larger 
diameter with pistuns, piston rods, and a crank or cranks to give motion to 
the driving wheels of such engine.— Not proceeded with. 

2837. A. Etuisses, London, “ Preventing the fouling of the bottoms and 
sides of ships und vessels."— Dated 14th November, 1863. 

In performing this invention the patentee uses a composition of oil and 
oleaginous subst . bined with poi or life-destroying substance, 
such, for instance, as arsenic, oil, or oleaginous substance alone ; and in 
order to apply the position or subst to the ship or vessel he uses 
also a reservoir placed in any convenient part of the vessel; or if hollow 
iron masts be used they may contain the composition or oil or oleaginous 
substances, and a pipe or conduit, pipes or conduits, perforated with small 
holes may be carried along the bottom and sides of the vessel in any re- 
quired position, so that the composition or oil may ooze out of, be expressed 
or exude from, the apertures of the perforated pipe or pipes, and thence 
ascend and keep the sides and bottom supplied with the composition or oil 
or oleaginous matter. 


ic or p tic railways, 

















Crass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


2795. S. FAULKNER and G. Harrison, Lancaster, and J. Berry, Newton 
Heath, Lancaster, ‘* Apparatus for grinding cards used in carding 
engines.” - Dated 10th November, 1863. 

This invention consists in a novel arrangement of apparatus in which a 
revolving grinding suriace is employed, caused also to traverse along the 
cards to be ground by means of an endless chain.— Not proceeded with. 
2796. S. FauLKNER, Blackley, Lancaster, “ Carding engines."—Dated 10th 

November, 1863. 

This invention relates, First, to those machines in which the sheet of 
material is removed from the doffer by means of rollers, and consists in an 
arrangement whereby one of such roilers may readily be removed should a 
lapping take place. For this purpose the patentee mounts the said roller 
in arms which are capable of turning upon a centre, and he adapts a mid- 
feather, for the purpose of holding up the other roller when the aforesaid 
turning outward has been effected. Secondly, the invention refers to 
improvements on that description of carding engines for which letters 
patent were granted to him, dated the 7th August, 1835 (No. 6874), the 
25th July, 1843 (No, 9854), the 9th March, 1357 (No. 681), and the 18th 
September, 1857 (No. 2482), In the first improvement on this description 
of carding engines he uses a main cylinder with rollers and blades, as 
described in the specifications of the aforesaid patents, and places the feed- 
ing apparatus high up cn one side thereof, and blades extending round the 
lower part of the periphery of the said cylinder. On the opposite side to 
the feed he places another cylinder, which takes the material from the main 
cylinder and delivers it at ence to the doffer. The secondly-mentioned 
cylinder may or may not be provided with rollers and blades. The next 
part of the invention refers particularly to that arrangement shown in the 
specification of the patent of the 9th March, 1857 (No. 681), aforesaid, and 
consists in causing the material to be taken from the main cylinder by a 
smaller cylinder, from which it is stripped by the doffer. Another part of 
the invention relates to an improvement specified under the patent of 25th 
July, 1843 (No. 9854, aforesaid, and consists in an arrangement whereby 
he is enabled the more readily to adjust the carding surfaces. To this end 
he makes the main cylinder only tixed, and slides the others towards it, 
adjusting them by screws, or by similar means. 

2796. J. Smiru, Cheetham, Manchester, ‘‘ Machinery for finishing or 
beetling woven fabrics.” — Dated 11th November, 1863. : - 

In arranging machinery for beetling or finishing fabrics according to this 
invention the fabrics to be finished are, as heretofore, wound on to a 
roller to which a slow rotary motion is imparted ; or the fabrics are caused 
to move slowly across a table or bed, on to which stampers, fallers, or 
hammers are caused to descend. Now according to this invention the 
patentee causes the stampers, fallers, or hammers to be propelled against 
the fabrics by springs (by preference by spiral springs) placed within or 
around stems or rods, by which the fallers, stampers, or hammers, are 
carried and to be witharawn by cranks, eccentrics, or cams acting, by pre- 
ference, directly on the stems or rods ; or the fallers, stampers, or hammers, 
may be carried by arms springing from fixed sockets, and the arms then be 
acted on by cranks, eccentrics, or cams, so as by bending the arm to raise 
the fallers, stampers, or hammers, from the fabrics ; the stampers, fallers, 
or hammers, will then be forced against the fabrics by the spring or 
elasticity of the arm, or the arm may be pressed down by springs. Or the 
arms that carry the pers, faller-, or h 8, May turn on axes, and 
have} a weight connected to them near to the axis ; the stamper, faller, or 
hammer will then be propelled agaiust the fabric by the gravity of the 
weight, and be withdrawn from the fabric by cranks, eccentrics, or cams 
acting on the arm that carries it, The weight may be placed on either side 
of the axis, according as it is desired to make the stampers, fallers, or 
hammers strike upwards or downwards, In each arrangement the force of 
the blow given upon the fabric by the faller, stamper, or hammer can be 
regulated by regulating the force of the spring, or the size of the weight by 
which the faller, stamper, or hammer is propelled towards the fabric ; and 
also by actuating the fallers, stampers, or hammers of beetling machines by 
the means above described, they may be caused to act more powerfully and 
swiftly on the fabrics, and so obtain a greater effect in Jess time than here- 
tofore, and thus save labour and expence. 

2308. W. CLISSOLD, near Stroud, Gloucester, ‘* Machinery for opening, clean- 
ing, preparing, and carding wool, &c."”—Dated 11th Norenber, 1863. 

This invention relates to certain novel arrarangements of parts for feed- 
ing forward the material to be operated upon to the working parts of the 
machine. By means of these improvements the inventor is enabled to 
regulate the feed with great nicety, so that not only the quantity of the 
material fed in will be regulated, but it will be supplied in a sheet or layer 
of uniform thickness, This is effected by means of reciprocating feeding 
surfaces, which he prefers to furnish with,card teeth, pins, or other equiva- 
lent instruments which are inclined in the same direction. In carrying out 
the invention the particular ical arrang ts to ployed must 
of course depend in a great measure upon the particular machine to which 
the invention is to be applied. —Not proceeded with. 

2810. B. A. Murray, Manchester, ‘‘ Machinery for doubling, hoisting, and 
winding silk, &c.”—Daied 12th November, 1863. 

This invention consists, First, in placing vertically, or one over the other, 
on the same spindle two or more portions of the yarn or thread to be 
doubled ; such yarn or thread may be wound on bobbins or tubes or in the 
ferm of cops, or in any other manner whatever. Secondly, in employing & 
frame or carriage screwed on or otherwise fastened to a spindle, with two 
or more compartments placed also vertically, or one over the other, each 
having a separate spindle which revolves with the material or bobbin, tube, 
or cop, on which it is wound, and so situated as to be directly over the 
centre of the large spindle, to which the carriage is screwed or fastened. 
The advantage of this arrang t is that the great tension resulting from 
the centrifugal force, consequent on the position of the bobbins on the 
bobbin carriages (placed onside the spindles), is avoided ; this is particu- 
larly advantageous when a slight tension is required for fine material. 
Thirdly, in certain improvements upon former letters patent granted to the 
pressnt patentee on the 24th February, 1855 (No. 409). In the specifica- 
tion of the said patent he described how yarns or threads were doubled by 
causing the bobbin carriage and the takivg up reel to revolve. Now accord- 
ing to the present invention he makes the taking up spindle to carry @ 
bobbin, as in the ordinary machines for spinning called throstles, Fourthly, 
in the combination of the carriage having the bobbins or cops outside the 
spindle with the throstle. ° 
2815. A. Intinewortu, Bradjord, ‘‘ Preparing and twisting cotton, tool, 

d&c."— Dated 12th November, 1863. 2 
The object of the First part of these improvements is to effect the 
toppage of the hinery without any action upon the sliver, slubbing, or 
roving arising until breakage or other termination thereof has taken place. 

For this purpose a bar or other surface is placed in position to be acted 

upon by the falling end of a sliver, slubbing, or roving as it passes from the 

feed means, and such bar or other surface is by lever or other suitable 
means counected to the stop motion, and thereby effects a stoppage of the 
machine. The bar or surface acted upon by the failing end of the sliver, 
slubbing, or roving, may, when an increased holding power is needed, be 
serrated or roughened. The improvements relate, Secondly, to substituting 
for the stoppage of the operations of such machinery by effecting the 
breakage of the other or otuers of the slivers, slubbings, or rovings being 
combined with one which breaks or ceases. For this purpose the bar or 
surface upon which the broken or other end of sliver, slubbing, or roving 
falls in place of acting by its lever or connecting means on the stop motion, 
acts to | ore aseries of teeth or a separator into or upon the fibres of the 

r ining slivers, slabbings, or rovings, when the draught or pull thereon 

will effect separation. 

2816. H. HoupEn, Priston, Lancashire, ‘* Shuttles for weaving.”—Dated 12th 
November, 186% , 

This invention relates to the shuttle skewer and skewer pin, and its 
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object is to prevent the injurious vibration of the skewer and the splitting 
of the shuttle. According to this invention it is proposed to attach the 
skewer to the shuttle by a tapered pin or screw, which is screwed or chased 
at both ends, the holes through the shuttle and skewer being made to suit 
the outline of the tapered pin or screw. ,On inserting the pin or screw 
firmly into the wood of the shuttle on each side of the skewer, it thereby 
prevents all tendency to splitting in the shuttle. Any vibration of the 
skewer can be easily rectified, even by a child, it being simply requisite to 
tighten or turn slightly the skewer pin or screw, which being tapered will 
tend tu tighten the skewer. 
2853. G. LinpEMANN, Salford, “‘ Apparatus for singeing woven ics,"— 
Dated 14th November, 1263. oe - ata trmocgmiggs 

In carrying out this invention the inventor uses a straight edge or edges, 
over which the fabric passes, and across which the flame is caused to pro- 
ject. He also applies a fan, or other blowing apparatus, in order to create 
a draught, and draw the flame and moisture forward. The jets for burning 
the gas he constructs with two apertures, placed at an angle to each other, 


2801. T. M. Reavg, Liverpool, and J. Hewitt, Stanley, near Liverpools 
“* Apparatus for regulating and controlling the supply of water to water” 
closets, &c."—Dated 11th November, 1863. 

This invention has for its object certain improved arrangements of appa- 

ratus for regulating and controlling the supply of water to water-closets, 

wash-basins, urinals and other purposes where a definite quantity of water 
or other liquid is ired to be lib d at each action, and consists, mainly, 
in the use of a measuring supply service box or chamber, provided with an 
improved self-acting floating ball valve or valves, and in the application of 

a vertical syphon pive, connected with the bottom of the measuring box in 

the case of pan or valve water-closets, which require an ‘after supply,” 

for the purpose of tapping or preventing the effluvia escaping from the 

soil pipe, and so arranging the apparatus, when applied to hopper water- 

closets, as to make available the elasticity of a given quantity of air 

confined within the service box, or in a chamber placed above it, for 

securing the more effectual flushing of the pan; and, Lastly, in an 

improved supply valve for the service box and its gear, which are equally 
licable to a high or low water pressure service or supply. 








so as to unite and form one flame. The straight edges, above. 

he mounts on levers turning on centres, or in a similar manner disposes 

them, whereby they may be drawn back at pleasure. 

2857. J. Harrison, Kingston-upon-Hull, “* Malls for cleaning cotton sed.” — 
Dated 14th November, 1863. 

This invention consists in constructing mills for cleaning cotton seed of 
a conical stone, or other suitable rough conical surface, made to revolve in- 
side a casing of iron wire, or other like suitable material, The inventor 
places the mill vertically, and maintains a continuous feed from a hopper 
or otherwise. The cleaued seed is discharged into a spout or receptacle 
below the mill, By means of this invention all fluffy matters adhering 
to the shells of cotton seed are removed.—Not proceeded with. 

2860. T. WiLLiaMs, Bowling, Yorkshire, and J. NaYLoR, Bradford, * Paper 
spools or tubes.” —Dated lath, November, 1863. 

Heretofore, in the manufacture of paper spools or tubes used in spinning | 
and doubling machines, it has been usual to make them tubular, suitable 
to fit bobbins placed on the spindles of the hines, and the yarns or the 
double yarns have been wound thereon in the form of cops, which are 
conical at each end. Now according to this invention each paper tube has 
affixed all round one end a projecting flange. These spools are placed on 
bobbins, which are put on the spindles of spinning or doubling hi 
and have yarns or doubled yarns wound thereon ; but, in place of the cops 
being wound conical at each end, the winding at that end where the flange 
is formed or applied may extend to a diameter as large as the flange, while 
the winding at the other end will be conical as before, when using paper 
tubes without flanges. By these means a paper spool or tube may be made 
to contain a much larger quantity of yarn or of doubled yarn than hereto- 
fore.—Not proceeded with. 

2863. E. and F. A. Leiau, Manchester, “ Improvements in the method of 
driving and feeding cotton gins, and of conveying awuy the ginnd cotton 
and seeds therefrom.”’— Dated 16ih November, 1863. 

This invention consists in the employment in givning factories of one or 
mvre powerful fans, so arranged as to exhaust large wire gauze or perfo- 
rated dust cages or cylinders, and through them one or more troughs, 
placed, by preference, under the gins. Into these troughs the ginned 
cotton is drawn through a mouth-piece, and thence against the dust cages 
by the current of air. These cages are caused to revolve, and deliver the 
cotton, free from dust, into the packing room. The patentees prefer the 
use of Archimedian screws to clear the seeds away from thie gins, and dr »p 
them upon a slanting sieve or riddle for separating the unginned cotton 
from the seeds, the sieve or riddle being either stationary, or having 
motion iniparted to it. 

2828. W. Robertson, Manchester, “‘ Machinery for spinning and doubling.’ 
— Dated 13th November, 1863. 

This invention consists, First, in removing the rim band or spindle pulley 
from the back :o the front end of the rim shaft. Secondly, in driving the 
backing-off by an internal wheel, thus dispensing with the carrier wheel 
heretofore requisite. Thirdly, in placing the scroll shaft in a vertical posi- 
tion, instead of horizontally, as heretofore. Fourthly, in certain combina- 
tions of the parts above referred to, by which the mule is simplified in its 
construction, and the parts are rendered easy of access, or more direct in 
the application of their power. Fifthly, in the combination of parts for 
connecting the rim band pulley to the front roller, and to the carriage or 
squaring shaft, Sixthly, in certain improved modes of communicating 
motion from the carriage or squaring shaft to the winding or radia! arm, 
and to the front drawing roller when the carriage is going in. Seventhly, 
in fastening a scroll to the winding or barrel shaft, or shaft connected 
therewith, on which the in-taking band is wound, and through which the 
power used for taking in the carriage may aid in driving the spindles, and 
may turn the spindies slowly when the carriage is at the roller beam, and 
when the faller is rising. Eighthly, in employing the power derived from 
distending a spring or lifting a weight, for giving motion to a cam shaft 
or cams ; the spring is charged, or the weiglit is raised, by the twist wheel 
or by the carriage, or any part in connection therewith Lastly, in making 
the escapement plate and the various cams required for producing the 
different changes in one piece, or in one casting. 

2829. W. CuamBers, Whitefield, near Manchester, “ Machinery for beetling 
and finishing cloth.”—Dated 13th November, 1863 

This invention consists in certain improved tions of hinery 
for beetling cotton and other fabrics, which are wound upon rvllers and 
See to the action of two series of beaters acting alternately upon the 
labrics, 

2838. E. Spencer and J. Dopp, Oldham, “ Mules for spinning and doubling.” 
Dated 13th November, 1863. 

The patentee claims the employment of toothed wheels forced out of 
gear by revolving inclines, and allowed to pass into gear by the withdrawal 
of such inclines, or the equivalent of such arrangement, by the employ- 
ment of revolving pins acting against an incline, as described, 


—, J. W. DaumMonp, New York, U.S., ** Looms.”— Dated 13th November, 
863. 











This invention consists in @ progressive weaving operation in which, 
First, the shuttle is rolled across the fabric, and can, consequently, be 
carried an indefinite distance, as may be required for the goods Po 
woven. Secondly, the weft or filling thread is laid up progressively in 


2862. J. Hutse and J. Lawrence Willenhall, Staffordshire, “ Attaching 
door knobs to their spwndles.”—Dated 16th November, 1863. 

In performing this invention the patentees secure oue knob in the ordi 
nary manner to the fast end of a square spindle, which at its other end, 
and to a proper distance upon it, has a screw thread cut on each of its 
angles, the four flat sides being hollowed or made concave (or any other 
adjustable spindle may be employed). A brass or other metal collar, of 
suitalle construction, is then provided, the inside of which has a thread 
cut to correspond with the thread on the spindle, The collar being now 
screwed upon the spindle to the required distance is made fast by means of 
a small screw, which is driven through the collar until the head of the 
screw is flush with it, the other or pointed end of the screw (when the 


| spindle employed is one of the kind just described) taking into one of its 


hollow sides, and so securing the collar to the spindle. The collar has also 
a thread cut on its outside; and to receive this collar the interior of the 
knob is made hollow, and has a thread or worm to correspond with the 
thread on the outside of the collar. When a non-metallic knob is 
employed a piece of metal is inlaid therein, and upon this the thread is 
cut. The knob is then screwed upon the collar, just described, and secures 
itself thereto by means of a smail click, spring, or catch, with which the 
collar is provided, and into which the neck of the knob takes when screwed 
to the proper distance. 

2865. S. Cameron a d W. JouNsTON, Glasgow, ‘‘ Improvements in taps or 
valves in pipe joints, and in the valvular mechanism of water-closets.”— 
Dated 16th Novenber, 1863. 

This invention cannot be described without reference to the drawings. 
2867. E. W. Eumsiie. Great Malvern, * Construction of cottages.”"—Dated 

16th November, 1863. 

This invention consists in constructing these buildings by means of a 
framework of timber in squares or forms which may be produced by mul- 
tiples of any given dimension, to admit of this framework being prepared 
by machinery ; a convenient dimension would be three feet squares, which 
would admit a due proportion in area and height, such as twelve feet 
square, nine feet high, eighteen feet square, twelve feet high. This being 
done, and the frame put together and erected, the spaces between the 
timbers may be filled in with brick or stone work of any kind, or 
with any other suitable building material which the neighbourhood may 
afford, 

2835 G. K. Gryewin, King-street, Cheapside, London, “ Water cioacts.”"~— 
Dated 13th November, 1863. 

The patentee claims, First, the construction of — water-closet pans, 
with the back receding to any angle, which pans are adapted to the syphons 
and valves in present use. Secondly, the construction of syphons with an 
incline plane, adapted for the oblique or common pans. Thirdly, the oon- 
struction of oblique valves, adapted to the oblique common pans. 


— 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 


2870. G. T. Bousrieup, Brizton, Surrey, ** Cartridges.” —A commu acation.— 
Dated 16th November, 1863. 

In making ball cartridges the patentee employs a bullet having at 
its base an annular recess; into this recess the end of apaper tube 
or powder case is received, and by passing the two together through a die, 
or by means of pressure applied in other convenient manner, the outer flange 
at the base of the bali is closed down upon the paper tube or powder case, 
which thus becomes secured to the ball. 

2876. P. M. Parsons, Blackheath, ‘* Ordnance.”—Dated 17th November, 
1863. 

This invention relates, First, to guns which are built up of wrought iron 
or steel tubes, rings, or hoops, and its object is to ensure a more perfect 
union and combination of the parts by which their longitudinal as well as 
their circumferential strength will be im to the inner tube, and con- 
tribute to the strength of the gun generally, and so that the strain thrown 
on the metal of the various parts, especially thuse formed of cast iron when 
used in combination, may be fairly and equally distributed. In order to 
effect these objects the patentee forms the tubes with shoulders, and he em- 
ploys screws in connection therewith, by the united action of which a suffi- 
cient portion of each tube is embraced at both ends and confined longitudi- 


2848. T. S. Pringavx, Piccadilly, London, *‘ Armour for ships of war and 
land batteries."—Dated 14th November, 1863. 
The essential feature of this invention ists in so nging or adjust- 
ing the armour to the sides of ships, or to the faces of land batteries, that 
the armour is permitted to recede on the impact of shot or other projectiles, 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manujfact Articles of Dress, ge. 
2777. H. Wickens, Tokenhouse-yard, Bant, Loadon, “ Lamps for burning 
oils." —A communication.—Dated 7th November, 1863. 

In performing this invention the oil is put into the reservoir of the lamp, 
as in acarcel lamp, and the air therein is comp by means of a piston 
and apparatus, hen the compressed air is allowed to escape from the 
reservoir it passes through the tube in connection with the reservoir, and 
carries with ita small quantity of the colza or other oi] to the burner, and 
the oil so admixed with the air is burnt for the purpose of giving light 
through the orifices of the burner, without cotton or other material.— 
Not proceeded with, 


2813. B. Leaks, Coventry, ‘‘ Manufacture of neckties, cravats, and wrist- 
bands."—Dated 12th November, 1863. 

The patentee manufactures these articles by weaving them in three sepa- 
rate bodies or s at one and the same time in one oom, with selvage 
edges, after the manner of the tubular or circular fabric, the three separate 
warps being connected together at their edges only while being woven, by 
the action of the shoot or weft thread. 

2821. G. H. Bxocksank, Great College-street, London, * Pianofortes,"— 
Dated 12th November, 1863. 

For the purposes of this invention a plate is interposed between the 
sound board and the strings, in such manner as to aid in resisting the 
strain of the strings. This plate extends over the whole surface of the 
sound board, and is made of metal, with numerous holes through it, so that 
the air between it and the sound board may circulate freely ; and some of 
the holes through the plate are arranged in such manner as to follow the 
line of the bridge which projects above or in front of the metal plate, the 
bridge being, as heretofore, fixed to the sound board; but it is made in 
short lengths, and applied at intervals, so that the parts of the bridge 
through the holes in the plate. The hitch pins are fixed in the plate. rhe 
plate is fixed to the framing of the piano by screws, aud thus great stiff- 
ness is obtained in the whole structure, 

2877. F. W. Burton, New North-road, ** London, ** Construction of music 
stools, tables, dc.” —Dated Lith November, 1863, 

One fart of these improvements consists in applying to the seat of the 
stool a stem, with pin holes or recesses therein, to receive a spring or other 
pin in the body or under part of the stool, by which the seat may be 
retained at any desired height within the range of the stem. The inventor 
applies to the stem a spring with a tendency to keep the seat raised to its 
highest position, except when pressed on and retained by the pin, For this 
purpose he applies to chairs, by preference at or near the centre thereof, a 
pee or stud descending downwards, with a head to pass into and be held 

y the sides of a groove in a plate let into the floor, by which, while the 
chair or stool may be turned round on such pin, or be slided to fro in 
the direction of the groove, it can only slide in that direction, and is pre- 
vented from being tilted over,—Not proceeded with, 











Crass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, ge. 

2802. J. Forrari.u, Liverpool, ** Deodorising petroleum and other mineral 

oils,” — Dated 11th November, 1863. 

This invention consists in adding to the crude oil chloride of lime, by 
preference in a state of fine powder, which may be done in the wood, much 
in the same manner that finings are mixed with wine.—Not promeded 
with, 

2303. D. Dawson, Huddersfield, “ Production of colours for dyeing."—Dated 

11th November, 1863. 

This invention relates to the production of all intermediate shades (com- 
posed of red and blue) between “ magenta” and blue. In carrying out the 
i tion the patentee heats together in an open or closed vessel (the latter 
being preferred) iodide of allyle and rosauiline, or iodide of allyle and any 
salt of rosaniline, in about the following proportions, namely, iodide of 
allyle, two parts; rosaniline, one part ; or two parts of iodide of allyle to 
one part of any salt of rosaniline. These proportions correspond to about 
three equivalents of iodide of allyle to one equivalent of rosaniline, and 
answer very well in practice. 

2812. A. CraiG, Birkenhead, “‘ Distilling hydrocarbons from coal, shale, and 

other bituminous substances."”— Dated 12th November, 1568. 

This invention consists in distilling off the hydro-carbons from an extended 
surface of coal, shale, and other bitumi b » msuch a manner 
that the hydro-carbons are made to pass simultaneously and in the most 
direct manner from all parts of such extended surface into a receptacle main- 
tained at a low Pp by the application of a cooling medium, such 
as cold water or air, in which receptacle the hydro-carbons are consequently 
d J, the object being to conduct such hydro-carbons as rapiuly as 














nally, as well as circumterentially by the one surrounding it. The inventi 
relates, Secondly, to guns which are loaded at the breech. In order to 


possible from the heated receptacle containing the bituminous substances, 
d to cond them rapidly into the liquid form, in order to preserve them 





effect this object he employs a sphere or so much of a sphere as is y 
for the purpose, having an aperture through it corresponding to the bore of 
the gun. The sphere occupies a chamber formed in the breech of the gun, 
and is carried on centres or pivots by the breech screw behind it. The 
sphere is made to turn on its centres or pivots by a pinion or similar contri- 
vance, and the breech screw is used to draw back and force up the sphere 
as required, in order to open and close the breech, 

2879. V. Baker, Dublin, ** Breech-loading ordnance.”—Dated 17th November, 

18 


63. 
ding to this invention it is proposed to employ a cylindrical metal 








harmony with the travel of the shuttle, and hence any required p 
can be applied to such thread without any concussion. Thirdly, the 
heddles are operated upon by a progressive movement to raise the warps 
sufficiently for the shuttle, and at the part where it is passing, aud hence 
the sudden change of the entire shed and the concussion consequent thereon 
are avoided. 

2838. M. A. Muir and J. W. McILwuam, Glasgow, “ Looms."—Dated 14th 

November, 1863. 

This invention cannot be described without reference to the drawings. 

2844. J. C. Witson, Cannon-street, London, ‘* Cotton gins.’—Dated 14th 
November, 1863. 

This juvention relates to that particular description of cotton gin termed 
the roller, and in India the “ Churka” gin. 1t consists, First, in the novel 
combination of a fan with the two rollers, which fan sweeps away the fibre 
as soon as it passes through the rollers, and avoids the nuisance, hitherto 
muct complained of, of lapping on the rollers, It has also the important 
effect in a tropical climate of keeping the rollers cool. Secondly, it con- 
sists in the following novel and improved apparatus for putting the 
requisite pressure on the top roller, and affording, at the same time, a 
slight amount of elasticity, so as to lessen the friction on the bearings. On 
the top roller brass the inventor places a washer of leather, india-rubber, 
or other suitable substance, and fits a metal box or cap over the same. 
Between the metal cap or box and the top of the headstock or frame he 
fits a tapered key, cotter, or wedge block, which is drawn forwards or back- 
wards by means of a screw, the pressure being put on or taken off 
accordingly. The aforesaid washer affords the requisite elasticity. Thirdly, 
it consists in the novel and improved combination in roller gins worked by 
the foot of two treadles, one for each foot, and a light wooden connecting 
rod from each to crank pins in discs fastened on each end of the lower roller, 
—Not proceeded with. 


Ciass 4.—AGRICULTURE. 








plug, having one, two, or more long proj on the side thereof, 
and having its inner end cup shaped. This plug is inserted longitudinally 
into the gun from the rear, corre-ponding grooves or — being made in 
the bore at the breech to receive the projections hereinbefore referred to. 
When the plug is driven home, it is turned on its axis more or less, so as to 
lock it within the breech, suitable cross grooves being made inside the bore 
to receive the projections when the plug is rotated. The plug is thus held 
inside the breech by an arrangement somewhat similar to the well known 
bayonet joint. By inclining slightly the faces of the projections, and 
making the cross groove at a corresponding angle, the pressure of the gases 
on the firing of the charge will have a tendency to tighten the plug still 
further in its place, while the chamber or cup in face of the piss expands 
sufficiently to prevent any leakage or escape of these ga es. In some cases 
the front end of the plug may be made to contain the charge, which is then 
introduced into the gun in company with the plug. It is also proposed in 
certain cases to employ a carriage or tray made to traverse to and fro trans- 
versely across the rear of the breech, such carriage forming a support for 
the breech plug on its withdrawal from the gun; it is then moved sideways 
s0 as to carry the plug or breech piece out of the line of the bore, leaving 
the breech free for the introduction of the charge, which has been pre- 
viously placed upon the carriage and brought into line with the breech by 
the traverse of the carriage when shifting the breech piece or plug.—Not 
proceeded with. 

2883. R. MAYER, Birkby, near Huddersfield, “ Breech-laading fire-arms, dc.” 

— Dated 18th November, 1863. 

This invention consists, First, in the method of introducing the cartridge 
into the gun, and closing the breech opening thereto by means of a metallic 
bar, Jever, or radial link movement contained within the stock, moving 
upon a fixed central bearing, upon which the cartridge is to be placed, 
reacting springs or slide catches being employed therewith, for throwing 
the same in or out of position, Secondly, in forming the cartridge with an 
inner core of wood, or otherwise passing through the powder, provided 
with a linen wrapper, percussion tube, and ball united longitudinally. 





Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, ec. 

2361. J. Waumsuey, Berlin, Canava, * Machinery for pulverising and | 
cleaning the soil, and scattering seed, guano, bone dust, and other sub- | 
stances thereon.” —Dated 14th November, 1263. 

This invention cannot be described without reference to the drawings. 
2843. J. Etuison, Leds, “ Fiour-dressing machines termed silk reels."— 

Dated 14th November, 1863. 

The object of this invention isto obtain a more perfect separation, and, 
consequently, a greater yield of flour from any given quantity of wheat. 
The inveutor effects this by affising to the inner surface of the polygonal 
frame of the machine spikes or pegs of iron, wood, or other suitable 
material, of any desired length, and at any desired pitch. By the system 
now in use the bran becomes curled, aud, consequently, carries away a 
certain portion of flour with it, but by this improved plan curling is pre- | 
vented. These spikes or pegs separate the particles of ground wheat 
during the revolution of the reel, and cause a more perfect performance of 
the operation, thus increasing the yield of flour.—Not proceeded with. | 





Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, §c. | 
792. H. A. Bonneviu.e, Paris, ‘‘ Cowl or chimney pot."—A communication. | 
—Dated 10th November, 1863. 
This invention cannot be described without reference to the drawings. 


Thirdly, in placing the lock for discharging the gun immediately beneath 


| the barrel, and in front of the trigger, by which it is actuated, so as to 


enable the spike or tooth to be drawn upward through an opening in the gun, 
in contact with the percussion tube, and thus explode the cartridge. 
Fourthly, the mode of securing the bayonet to military guns, by means of 
a set screw movement which forces the stop of the bayonet into its place, 
and enables the same to be fixed upon the barrel or withdrawn at pleasure, 
the said set screw movement being separately formed and tightened upon 
the barrel. Fifthly, the employment of a plug, securing the cartridge and 
hermetically closing the opening for the same in the breech-loading end of 
the barrel. Sixthly, the employment of a wad or felt washer between the 
plug and the cartridge, provided with a small central hole, through which 
the percussion tube is passed. Seventhly, enclosing the working parts and 
wooden stock within the metal body, for the purpose of strengthening the 
gun, and enabling it to be more effectually employed as a club weapon,— 
Not proceeded with, 
2840 H. GLADSTONE, Ossory-road, Old Kent-road, ‘* Manufacture of skin 
cartridges, '—Dated lath November, 1803. 

In the ordinary manufacture of skin cartridges the animal skin or mem- 

brane is found liable to decomposition and other deteriorations, The 


| patentee, therefore, treats such skin or membrane with a chemical prepa- 


ration, which not only renders it impervious to moisture, but also prevents 
its decompositon and other deteriorations. For this purpose he uses one 
or several of the following substances, in proportions varying according to 
circumstances, namely, arsenic, alum, acetate of lead, bichloride of mer- 
cury, chloride of sodium, soap, and camphor, 





an 

from the deteriorating effect which continued exposure to heat has upon 

them.— Not proceeded with. 

2852. W. E. Newton, Chancery-lane, London, ** Manufacture of wrought 
and cast iron and steel."—A communication.—Dated 14th November, 
186: 


iron for the purpose of 


863. 
This invention relates to a novel mode of treati 
with the iron, and also 


diminishing at will the amount of carbon combin 

eliminating the sulphur theref: . and introducing borax, phosphorus, 

and certain metals which have an affinity for iron, such as chromium, tita- 

nium, and tung»ten.—Not proceeded with. 

2839. J. Mepway, and S. Joyce, Owen's-row, London, “ Manufacture of 
starches.” —Dated 14th November, 1863, 

This process of manufacturing starch consists in incorporating colouring 
matter, matters, or pigments with starch to produce any tint, shade, or 
colour desired, and this process may be performed by using the starch or 
starches, and colouring matter, matters, or pigments, either in a wet or 
dry state.—Not proceeded with. 


Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro- Magnetic, Apparatus, Elec- 
trical Apparatus, Galvanic Batteries, §c. 

2826, C. W. Siemens, Great George-street, Westminster, “* Apparatus for aub- 
merging submarine telegraph cables."—Partly a communication.—Dated 
13th November, 1863. 

This invention consists in one part in winding the cable to be submerged 
upon a drum in the hold of the vessel, which drum is by preference mounted 
upon a vertical spindle, and made to rest upon a series of rollers runnin 
upon one or more circular rails or grooves at the bottom of the = hol 
or of a watertight cistern or tank constructed to receive the cable, The 
spindle of the drum is properly guided in bearings, and is connected by 
means of wheel straps, pulleys, or other gearing to a steam engine, the 
special or principal duty of which is to impart rotary motion to the cable 
drum in the proportion as such propelling force is needed,~-Not proceeded 
with. 








Crass 10.—MISCELLANEOUS. 


Including all Patents not found under the preceding heads, 
2784. W. Tuompson, Abbey-gardens, St. John's Wood, “ Apparatus for 
stopping bottles and other vessels.”—- Dated 9th November, 1803. 

This invention applies more especially to such apparatus as is described in 
the specifications of former patents granted to the present patentee, and 
dated respectively the 16th May, 1862 (No, 1491), the 18th November, 1862 
(No. $100), and the 19th February, 1863 (No. 458), where acap is employed 
which carries a screw, and this presses down on to the mouth of the buttle a 
plate of metal, or other rigid material, having on the under side a jayer of 
cork or similar soft H fore, the cork has been attached by 
means of cement, but that does not in all cases hold the cork securely. 
According to the First part of the present invention, the patentee retains 
the cork or material by means of a disc of woven or other fabric or parch- 
ment which is placed over the cork or material : the edges of the fabric are 
then turned up and secured against the plate ; the parts are put together 
in a mauner similar to that in which covered buttons are made by dies and 

ressure, The disc of fabric is placed first on the lower die, next the cork is 

aid on, then a disc of thin metal, and, lastly, the metal or other rigid plate, 
which is somewhat smaller than the thin metal disc on which it is > 
The discs in closing turn the edges of the thin metal disc over the edges of 
the plate, and also turn up the edges of the fabric, and lay them on the top 
of the plate, folding them in underneath the e ges of the thin metal di 
between which and the upper surface of the plate they become nipped an 
held. According to another part of this invention he furnishes the screw 
which is employed to press down the plate with a lug by which it way be 
readily turned ; this is jointed to the top of the screw, so that it can be folded 
down flat out of the way when not in use. This lug serves in place of the 
key which he has usual) ee heretofore to turn the screw. Another 
part of this invention refers to the cap which carries the screw : this cap he 
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has usually made heretofore of thin sheet metal, and having attached to it 
by solder or otherwise a nut made in a separate piece in which the screw 
works, Now in place of making the nut ina separate 1 jece,"he produces the 
acrew thread in the thin sheet metal. In making the hole in the centre of 
the cap to receive the screw, he, by a suitable tool, forces down the metal 
which otherwise would be removed from the hole, and so forms a flange 
around it projecting inwards, and in this flange the screw thread is 
formed, 

2683. H. Cocurane, Middlesborough-on-Tees, “ Surface condensers.” —Dated 
»  B0th October, 1863. 

The patentee claims, First, constructing evaporative surface condensers 
for condensing steam of one or more narrow annular chambers into which 
the steam passes and becomes condensed by the evaporation of a thin film of 
water, made to flow upon both the inner or outer wails of such annular 


chambers. Also employing such apparatus for the refrigeration or cooling 
of fluids. Secondly, condensing steam and refrigerating or cooling fluids, 


by exposing thin strata of the same, contained in narrow chambers or 
receptacles, having very extended surfaces to the cooling action produced 
by the evaporation of thin films of water made to flow over the external 
surfaces of such chambers or receptacles. Thirdly, the various arrange- 
ments of evaporative surface condensers and refrigerators, Fourthly, the 
manner of constructing annular chambers for surface condensers and 
fetrigerators, as also the method of rendering and maintaining the joints 
air-tight, as described. 

2692. W. VERRAN, Penryn, “ Cornwall, “ Machinery for oltaining motive 
power by means of steam."— Dated 3 th October, 1803. 

For the purposes of this invention the patentee introduces steam from a 
boiler into a pipe or pipes, forming either the outer rim of a fixed cylinder, 
or fixed immediately within the outer rim of a cylinder. From this pipe or 
these pipes, he c.uses the steam to issue through jets or apertures on the 
inside of the cylinder, and the jets or apertures are inclined at an angle to 
the radius of the cylinder. Wituin the cylinder he causes a wheel to work, 
having blades or paddies or chambers upon its circumference; upon these 
blades or paddles, or imo the chambers, the steam is thrown immediately 
upon issuing from the jets or apertures above described, and the wheel is 
thus caused to revolve, The axle of the wheel is attached to it and passes 
through the sides of the fixed cylinder; it is fitted with gear outside the 
cylinder for driving machinery. According to another arrangement he 
introduces steam through a hollow shaft or axle into a revolving cylinder, 
working within a fixed cylinder, and concentric with it. Upon the outer 
rim of the revolving cylinder, he places jets or apertures through which the 
steam issues at an angle. He also places blades or chambers of resistance 
upen the inside of the rim of the outer cylinder, against which the steam is 
thrown from the jets or apertures in the wheel or cylinder, thus causing the 
wheei to revolve. The axle of the revolving wheel is fitted as before with 
gear outside the cylinder for the purpose of driving machinery. 

2745. S. Smivu, Uyson Green Brassworks, near Notlingham, ** Safety valecs.” 
Dated 5th November, 1863. 

In constructing salety valves for steam boilers according to this inven- 
tion they are furmed in such manner that the valve is loaded by the 
pressure of the steam. For this purpose the upper portion of the valve is 
surrounded by a chamber, into which steam from the boiler is allowed to 
pass through a small passage; the steam presses on the top surface of the 
‘valve, and this surface being of larger area than the valve, the valve is kept 
closed, From the chamber a smaller pipe passes, and on the end of this 
pipe is a small vaive, weighted to suit the working pressure. When the 
pressure of the steam in the boiler rises too high, tnis sinail weighted valve 
is raised, und the steam that is in the chau ber is allowed to escape, and 
the upper surface of the safety valve is relieved trom pressure ; the pressure 
of the steam in the boiler then ec: 8 the safety valve to rise, and the steam 
in the bviler is allowed to escape until the pressure in the boiler is 
sufficiently lowered to allow the small weighted vaive to close; as svon as 
this vaive closes the steam again presses on the upper surface of the safety 
valve and cloves it. When a conical valve is employed, then the patentee 
prefers to enlarge the upper portion of the valve, and forms it into a piston 
or plunger, that fits loosely within a chamber formed to receive it. This 
chamber i, open at the bottom, and is in constant connection with the 
steam from the boiler; as the plunger fits loosely within the chamber, the 
steam is able to pass by the plunger into the top of the chamber, and to 
press upon the upper surface of the plunger, and so press the valve into its 
seat. the smail tube which at its end is fitted with a small weighted valve 
rises from the top of the chamber, and around the tube is an annular box 
that can re and fail on the tube; this box is to contain the weights with 
which the small valve is weighted. A cross bar crossing over the top of the 
box presses on the top of the small valve. When the sufety valve is com- 

osed of a metal disc that acts as a valve, by closing the end of a tube or 
pipe that comes from the boiler, then the disc can be pressed downwards by 
the pressure of the steam in a similar manner. For this purpose the end of 
the pipe frum the boiler opens intoa chamber of larger diameter than the 
ipe, the dise closes the bottom of this chamber, and the disc has a small 
n0le through it by which steam from the boiler can enter the chamber, 
and thus be atioweu to press on the upper surtace of the disc, and cause it 
to close the orifice trom the bviler. The chamber has a smal tube rising 
from it, the end of which tube is provided with a weighted valve, as in the 
arrangement first described. When the pressure of the steam raises this 
small vaive, the steam escapes from the chamber, and the upper surface of 
the dive is relieved from pressure. The steam pressing on the bottom ot the 
dise then raises the disc, and the steam is allowed to pass through the 

oritice that was before covered by the disc, and to pass away through a 

number of holes formed through the bottum of the chamber, which were 

also bc fore covered with the disc. 

2667. R, Newpuam, Dukinfeld, Cheshire, and J. Powsirt, Heywood, Lanca- 
shire, ** Byuiliovium valves sor steain engines, &e.”—Latea 2oth October, 
1803, 

This invention consists in employing a valve and piston on one rod 
instead of tue double vaive as at present. The vaive seating is made to 
correspond with the vaive, and the piston works ma ring or eylinder, so 
that, when steam or other agent is admitted between the valve and piston 
the equilibrium of the two will be im proportion to the areas of their respe 4 
tive surtaces By this arrapgement the valve works with great steadines 
and is certain of bemg tight, for whatever may be the expansion or contrac. 
tion of the parts the piston wil rise and fall in the ring or cylinder and 
accommodate the valve. In some cases the inventors make the piston 
stationary, avd place it in a ring or cylinder in the shell of the vaive, which 
arrangement is an improvement upon the present Cornish valve, and enables 
it to be tight, whatever may be the expansion or contraction of the valve 
and seating.— Not procecdea with, 


























2619. F. Toutuausen, Paris, ** Mechanism for regulating the working of 

springs.” — A communication,— ated 23rd October, 1863. E 
This invention relates to a mechanism or apparatus which the inventor 
calls a spring regulator, and which is intended to regulate the joint and 
separate re-active «ffecis of two or more springs working together, such as 
in carrisges. By this contrivance the shaki.g, rollmy, and oscillation of 
carriages arising from any cause whatever is greatly diministied, and thereby 
ease and comfort secured even on bad roads. The plan adopted for this 
purpose consists in so joining or uniting the two carriage springs that are 
at the end of the axle, that their motions shall be conjvint, or united into 
one effect, without thereby affecting the elasticity of these springs. ‘Lhe 
mode of carrying this invention into effect is by placing two bars, forming 

& cross section, between the two springs. At the end of each bar pulleys or 

castors are placed, which rest and work in recesses in the axle ,or in the 

cross bar uniting the two springs in the present devices, The two bars 

aforesaid are not rigidly united, but are free to move like the arms of a 

air of scissors, so as tou allow their opening more or less, the castors above 
. mentioned allowing this variation to take place. —Not procecded w. th. 
2703. J, Gutty, Liverpool, *' Building ships aid vessels."—Dated 31st October. 
1863. 7 
In constructing ships or vessels with iron ribs or framing, and planking 
the same with wood, itis found that oak and other timber acts inj twiously 
onthe iron, and the present invention consists in the introduction ot sheet leat 
between the iron mbs or framing and the wood pianking ; it is desirable to 
have the sheet lead wider than the ribs aud framings, and to turn up the 
edges of the lead against or over the sides of the ribs or frammyg.— Not pro- 
ceeded with, 

2722. J. Livesky, Cannon-street West, London, and J, Eywanps, Basinghall- 
street, London, ** Permancut ways of railways.”—Dated ath Novewber, 
18638, 

This mvention cannot be described without reference to the drawings. 








2732. J. H. Maw, Broseley, Salop, ‘* Application of preservative ec atings or 
compositions lo the bottons of ships.’ —Dated 4th Novenber, 1863. 

This invention consists in the following means of giving increased perma- 
nence to such protective compositions or matters when applied to the sur- 
faces of ships or vessels, ‘Ihe patentee covers such surfaces with indenta- 
tions, grooves, or other hollows for the reveption and tirm retention of the 
compositions used for repelling injurious and impeding beings and things 
He makes the indentations or hollows sutliciently close to each other to give 
increased hoiding to that part of the protective matter which is on the spaces 
between the holes, and also sufficiently close to each other that, even in case 
of the matter being rubbed off or removed from the spaces between the 
holes or indentations, there is no sutticient interval or mterstice to which 
the injurious beings or things can attach themselves, so as to grow into 
serious impediments, because the repellant matter will not be removed from 
the holes by what might remove it from the spaces between them, The 
holes being filled, the ship or vessel will present a smooth surface to the 
water, He prepares the surfaces by punching or chiselling, or after the 
manner of tile cutting, or by pressure while hut, or when cold, or by means 
of the planing machine, or any other means ; andalso whether the materials 
have their surfaces so prepared before or after their application to such ships 
or vessels, as aforesaid, 





2744. H. Bessemer, Queen-street-place, New Cannon-street, London, “ Manu- 
Sacture of railway Lars.""—Dated 5th November, 1363. ‘ 

The patentee claims, First, the manufacture of old or worn wrought iron 
railway bars, by fusing such bars by means of the additional heat generated 
by forcing atmospheric air, orjother gaseous matters, into the molten pig or 
other carburet of iron in which such pieces of rails are immersed, as 
described. Secondly, casting fiat slabs to be employed for the top and 
bottom surfaces of a railway bar in open shallow moulds, as described. 
2759. W. M. Nemsoy, Glasgow, ** Azle boxes."—A communication.— Dated 

6th November, 1863. 

This invention cannot be described without reference to the drawings. 

2786. R. H. Puiwiipson and J. Dixs, Cassop, Durham, ‘* Machine adapted 
Sor performing various mining operations.” — Dated 9th Novenber, 1863. 

According to this invention a suitable framing supports the following 
parts :—A large screw works through a screwed nut or block moving iu 
grooves or guides; to this block a pick or cutter is affixed, and worked by 
bevel wheels, which cause the aforesaid screw to revolve ; the direction of 
motion is reserved when necessary by a clutch worked from the main shaft 
of the machine by eccentrics or other suitable means. The aforesaid bevel 
wheel receives motion from a pinion wheel driven by another wheel and 
pinion, attached to the same shaft. This last-mentioned pinion is driven by 
a wheel running on another shaft to which another pinion is attached ; this 
pinion receives its motion from a bevel wheel on the main shaft of the ma- 
chine. The machine may be mounted on four wheels to run on a tramway, 
two of the said wheels being double flanged, and moved forward by a worm 
and worm wheel worked by a ratchet connected with an eccentric fixed on 
the main shaft cf tie machine ; a lever is employed for throwing the wheel 
work out of gear for moving the machine backward when necessary. One 
or two fly wheels may be fixed on the main shaft aforesaid to assist the 
working of the machine.—WNot proceeded with. 

2787. T. Weston, Montague-strect, Dublin, ** Printing presses.” —Dated Cth 
November, 1863 “ 

This invention consists in the adjustment of two or more type carriages, 
lithographic stones, or other suitable arrangements to be printed from in any 
convenient manner in or upon tie surface, and near the circumference of a 
circular turn table of cast iron or other suitable material, so that, upon the 
table being made to revolve in a hor!zontal plane, by hand or other power, 
it shall carry the type or stone, &c., successively under the inking roilers 
and under the platten, The surface of the 











able between the type carriages, 

&c., Is made to answer for or to carry the ink tables, ink reservoirs, and 

doctors being attached; the machine is thus made self-inking. The 

tympans and friskets used in letter press printing are also self-acting.—Not 
proceeded with. 

2789. G. Yates, Wolverhampton, “ Machinery to be used in the manufacture 
of heel tips and toe tips, and toe plates sor boots and shoes."—Dated lth 
Novenber, 1863. 

The documents relating to this invention cannot at present be seen an 
extension of time for filing the tinal specification having been petitioned for, 








2790. J. RamsnorTom, Accrington, “ Apparatus for measuring and register. 
ing jluads.”— Dated 10th November, 1803. 
The First part of this invention relates to those meters which measure by 
displacement, and in this instance refers to that description of meter in 
which a piston moves within a cylinder, which piston may either be packed 
or the packing made to extend to it from the sides of the cylinder. On the 
top of the cylinder cover the patentee fixes a support which carries a tube 
in which the piston rod moves, which tube is grovved or slotted in a curvi- 
linear manner in the direction of its length, and attached to the end of the 
piston rod are two arms or pins which wo:k in the said grooves as the red 
and piston moves up and down. The perpendicular motion of the piston 
thus imparts semi-rotatory motion alternately in different direciious to the 
in the bearings by which it is supported, and the motion of the tube is 
ransmitted to the indicating apparatus, and is also made available for work- 
ing the valve. The Second part of this invention relates to meters of the 
turbine cla s, styled inferential meters, and consists in the adaptation of a 
valve as a means of obtainins approximate indications of the water passing 
between it and its seating by causing such val.e to be susceptible of motion 
by the effluent stream, and when clo-ed to cut off the supply, thereby serv- 
ing the ordin«ry purpose of a valve as well as that of a fluid meter ; and the 
mechanism which reduces the motion for indicating can be conveniently 
adapted for purposes of motive power, and thereby utilise the fluid passing 
through the instrument, 
2805. H. MeLTon, Regent-street, London, “ Shukos, iillitary, and other hate 
and caps."— Dated 11th November, 1863. 

The inventor proposes to form the body of hats and caps with horse hair, 
crinoline, or of tweed and horse hair mixed, or other soft material or flexible 
fabric, such as felt or leather, instead of gossamer or the ordinary stiff ma- 
terials hitherto used. The body may be covered with black cloth fora shako, 
and other purposes, or with coloured or variegated cloth or other fabrics, 
according to the purposes required.—Not proceeded with. 

2791. S. J. BartLETT, Maidstone, ** Taps,”—Dated 10th November, 1863. 

This invention relates to certain improvements in the construction of taps 
suitable for wines, beer, casks, and other purposes where «simple and cheap 
tap is required. The improved tap consists of a tube with a discharging lip 
or spout brauching out from the under side thereof a little distance from 
the end of the tube, which is open throughout. Into the front of this tube, 
which is made slightly tapered internally, is fitted in the said axial line with 
the bore of the tap a corresponding|ty tapered hollow plug, the plug being 
held fluid tight in its place by a helical spring enclosed in a tap secnred on 
to the end of the tap. A lateral aperture is made in one side of the hollow 
plug coinciding with the exit passage of the tap, so as to admit of the plug 
receiving a half turn when opening or closing the tap in lieu of only a 
quarter turn asin other taps, In some cases, as fur example when intended 
fur urns, a bent handle ts attached tu the end of the plug, and passes through 
a central hove in the cap; but for beer barrels and o her purposes where a 
key tap is required, the handle is dispensed with, and the end of the piug 
it-elf has a chamber formed in it which will receive an ordinary cash box 
key by which the plug may be turned, thus dispensing with the cumbrous 
brass keys hitherto employed. 

2797. J. CuTLER, Gloucester-road, Upper Holloway, ** Ornamental Jouitains,’ 
Dated 0th Novenber, 1863, 

For the purposes of this invention a hollow transparent column is formed, 
for the most part, of glass, and generally of glass of different colours. Up 
the interior of this column is a water supply pipe. At the upper part of 
this supply pipe are applicd suitable jets or outlets, and basins or other 
devices for receiving the water as it descends, and from these basins or 
devices the water descends down the transparent column into a suitable 
tray or receiver, between which and the lower end of the column there is 
a suitable base or stand for the coluun., ‘the interior of the column is 
arranged to be lighted by gas, or by other artifical light, or the lighting of 
gas may be combined with other means of producing artificial light within 
the transparent column.—Not proceeded with. 

2800. W. R. Bowvrtcn, Wakefield, ‘* Apparatus used in gas lighting."—Dated 
11th November, 1863. 7 . 

To carry out the first part of this invention the patentee proceeds as 
follows :—He places one or more diaphragms of wire gauze or perforated 
metal in vessels used to hold hydrocarbous employed in carburetting yas, 
especially in vessels which are placed above the lights carburetted. ‘These 
diaphragms are so placed that the hydrocarbons may be below one or more 
of them, and while the vapour rises freely to carburet the gas the hydro- 
carbons are separated by at least one diaphragm from the pipe which con- 
veys the gas and hydrocarbon vapour to the burner or burners. These 
diaphragms are of service when carbuietting apparatus is used in carriages 
or vessels, or in other unsteady situations, as they prevent any unsteadiness 
being communicated to the yas by agitation of the hydrocarbon. Another 
of these im) rovements consists in a method of removing from gas lawps 
used in carriages and vess hot air and products of combustion. He 
effects this by passing the same through tubes (as shown in the drawings) 
communicating between the box or lantern which contains the light and 
the externai air, Another of the improvements consists in the construction 
of reflectors for gas and other artificial lights. The material which he u-es 
for this purpose ts fiint or other ss made with a white enamel on one side 
2504. ANNB CATHERINE WILD, Cheapside, London, * Ornaamenting hats and 

bonnets.”~ A communicutwn.— Dated 11th November, 1863. ~ 

This invention relates more especially to the ornamentation of the ec’: 
of hats and bonnets belonging to what in gene is calied the straw hat 
trade, viz., hats and bonnets made of every description of straw, of the 
fibres of aloes, or other plants, of wood chips, espartum, jute, palm or other 
leaves, horse hair, or other similar light materials, or combinations of the 
The invention consists in ornamenting the said hats and bonnets by 
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same. 
giving them a metallic lustre or gloss by means of gold, silver, bron or 
other suitable powder or powders, or imitations or mixtures thereof. For 


this purpose the hat or bonnet is brushed over, dipped into, or provided in 
auy other suitable manner with one or more coatings or layers of a suitable 
solution of glue, isinglass, varnish, or other suitabie sticking or adhesive 
substance, and while the coated surface is still wet or sticky, gold, silver, 
bronze, or other suitable metallic powder, or an imitation or mixture 
thereof, is strewed or applicd on the said surface by a caster, or 
other suitable means, 

2811. H. J. Simuick, Bow, ** Munufacture of Susces or 

November, 1863. 

This invention consists in making the stems of fusees of iron, covered 
with any florous substance or material, either separately or in com)bination 
with a plastic material or gummy substance, mixed with any colouring 
matter.—Not proceeded with. 

2814. Josera Buotn, Joun Booru, and Jeremian Boorn, odley, near 
Leews, ** Guy cranes.”"—Dated 12th Novem S63. : 

This invention consists in the arrangement aud application of a portable 

steam engine, boiler, and suitable gearing to guy cranes, such as are used 





matches.” —Dated 12th 











in working stone quarries, and in the application of double pulleys used 











therewith, whereby much greater power may be employed than by the 
system of manual labour at present adopted, and the cranes are enabled to 
be used with much greater efficiency tian heretofore. The steam engine 
and boiler apparatus, as employed by the patentees, are so arranged that 
they can be readily attached to, and disconnected from, the crane. The 
steam engine is of the ordinary simple construction, and is fixed upright to 
the back of the crane by means of bolts; it is connected by pipes with the 
boiler, which is fixed on a plate supported by ros attached to the back 
part of the crane. The water tank, for supplying the boiler, is also fixed 
and supported on the plate, and, by this means, the usual setting is dis- 
pensed with, and the steam engine and apparatus turn with the c ane, and 
act as a counterbalance to the jib. A powerful brake is connected with the 
apparatus, and at the jibend of the crane are double pulicys, one above 
the other, and the litting chain works into a large block at the lower 
end ; these may be used with guy cranes, worked by horse, steam, or other 
power, 












2819. W. E. Gepau, Wellington-street, Stran?, L ** Analgamating 
the precious metals "—A communication.—Dat Ni U 3. 

The object of this invention is to obtain continuous or uninterrupted 

amalgamation of the precious metals—gold, silver, aud others contained 





atting them in con 


in the ores or matters with which they are mixed, b; 
stant and intermediate contact with an uninterr 
obtained by distillation and volatilisation, and oper 
The apparatus cannot be described without reference t¢ 
2851. G. H. Courtsry, Stratford, Essex, ** Tills or reecj 
Dated 14th November, 1S 
This invention consists in 
tills or other receptacles for coutaini 
each piece of money receive: 
rate cells.— Not proceeded with. 
2855. L. MACKIRDY, Greenock, * Saturating, washing, and cleansing charcoal, 
dc.” — Dated 14th November, 1>63. 
The patentee ciaims, First, the saturating of 
of a vacuum, or of a vacuum and pressure © 
Secoudly, the washing and cleansing of charcoa 
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2856. R. A. Brooman, Fleet-street, London, ** Pre aphic and 
other printing.” —A communication.—Dated lath . » 1563. 

This invention relates, First, to a new arrangement of the frame of presses, 

and consists in substituting for the ordinary side frames or cheeks an in- 





verted arch-shaped or central frame, the upper extremities cf wi.ich support 
the ends or axis of the cylinder of the press. To this ceiitra 
fixed, by bolts or otherwise, the outer or general frame carrying 
on which the rollers, which support the printing table, run. 
and central frames also support a rail or gallery extending 
press, to which the holders or vearings of the distributing ro!l 
The invention refers, Secondly, to a particular form of th 
lithographic pres-es to the arrangement of the damping 
nary lithographic presses it is necessary to raise the « 
special appliances at the moment of the return of the 
under the cylinder after inking, in order to avoid the 
taking up the ink. » obviate this inconvenience the cy! 
damping rollers are ¢ wed as hereafter desecrived in 
the cylinder in its rotary mov nt takes rolers 
about half the circumference of the ind er half is dis] 
with, and the damping rollers and other appliances are fitted in it 

Thus, whea the stene returns from being inked for the printi 

cylinder is turned, at the same time tak 
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acts, tiie ot 





king the damping rolicrs v 











which are thus raised, and the stone in passing comes in contact ou 
the cylinder, When the stone, on the contrary, goes back to be inked, 
the cylinder having up to this time continued its rotation, its half circum- 





ference being equal to the length of the stone, the stone comes iinmedia- 
tely in contact with the damping rollers, the cylinder stopping at the same 


moment, and thereby allowing the whole surface of the stone to t 
during its movement. The cylinder has, therefore, an intermit 
movement, while the stone meves alternately and continuously. 
arrangement just described dispenses with the separate movement for 
ing te damping rollers, and has the additional advautage of allow 
inking rvllers to be placed much nearer the cylinder, thereby diminish 
space over which the printing table and the stone travel, The 
movement of the stone or other matter to be printed from is ob 
hereafter described, by means of a pinion and of an endless rack in the 
form of a parallelogram, with rounded corners, and connected to the table 
carrying the stone. ‘The pinion is fixed to a support pivoted o 
wheel shaft, on which a driving pimon in gear with the 
pinion is also fixed ; the first-mentioned_yinion carries two smail F 
acting as guides, and running in slides fixtd to the rack ; the pinion being 
made to rotate, the rack receives an alternate to-and-fro motion, ¢ 
with it the stone or other matter to be printed from. 
2859. J. SouruGate, Watling-street, London, “ Overland! and oter port 
manteaus.””—Dated 14th November, 1863. 

For ihe purposes of this invention, in order to give 
the lid or cover of an overland or other portmanteau, a projecti 
gular inner additional metallic frame is fixed intermediate of t 
the bottom edges of the four descending sides of the lid or cover, so that 
when the hd or cover is shut or closed, the interior additional frame above 
mentioned will rest on the upper edges of the four sides of the lower | of 
the portmanteau, and such frame, and the lid or cover in which it is fixed, 
will be supported thereby, white those parts of the front and end sides of 
the lid or cover which are below the interior additional frame will descend 
below and overlap the upper parts of the front and end sides of the lower 
part of the portmanteau, by which greater strength will be obtained, and 
portmanteaus so constructed will be less liable to injury than at present.— 
Not proceeded with. 

2864. C. PexGELLy, Bodmin. *‘ Apparatus for reducing or pul 
Dated 16th November, 1863. 

This invention consists 1 having a system of conical tapering or partly 
conical or partly tapering crushing rollers, the la diameter of these 
rollers being at the bottom or exit end, in order that the open spaces 
between the rollers may be larger at the top or entrance place, where the 
stuff to be crushed is first introduced (of large unreduced , aud may 
gradually decrease in size till at the bottom or exit ; the rollers may be so 
close together that vothing but very fine particles can pass through, 
although the extent to which the opening shall be contracted must depend, 
of course, upon the fineness of the puiverising required. The pulverised 
material wili pass through at the bottom or exit place, and can be from 
time to time removed therefrom. — Not proceeded with. 
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verising ores, dc.” 













2866. G. TuonGer, Birmingham, * Prev 
or use of poisons.” —Dated Lith Noven 

This iuvention consists in attachin, to botties or other receptacles for 
containing poi-ons labels sanded, or roughened in other suitable 
manner, upon the surface; this may be dune by attaching sand paper or 
giass paper labels, or by using embossed or rai-ed labels, or by sanding or 
otherwise roughening a portion or the whole of the bottle or jar or other 
receptacle, after having previously applied an adhesive solution, tu which 
the sand or roughening material will adhere, 

2869. A. Ponuock, and H. and R. T. Power, Liverpool, ‘ Apixing labels on 
bottles, canisters, dc.” —Dated 16th November, 1363. 

This mveution consists of simple apparacus for facilitating the affixing of 
labels on the sides of bottles, canisters, and other like articles, and consists 
of a table having one, two, or more openings formed therethrough to 
receive the supply of labels, which are kept up flush to the upper surface of 
the table by means of springs, or other mechanical equivalent ; one edge of 
the tabie is fitted with a vertical guide rib, and above which 1s mounted a 
guide rod running paraliel with the surface of the table, and which i 
capable of being elevated or depressed according to the s.ze of the arti 
be labelled ; to this guide rod is joined, or otherwise ably attached, a 
horizontal ** platten” or plate, which is capable of slicir 
backwards and forwards over the surfac f the table. 
pressing board is fitted withm recesses formed in its under surfac 
or more porous pads formed of sponge and woollen cloth, or other sui 
tion of material, which are saturated 






























































porous material, or comb 
supplied from the upper s with a solution of gum or other adhesive 
liquid. The upper surface of the table and lower side of the horizontal 
sliding plate it is preferred to cover with ind th, or other 


table fitted with a trausverse 5 
which the bottle or other articie to be labelled is laid.— 
2s74. C. W. HaArnison, Battersea, ** Filters.” — Dated 1 

This invention consists, First, in forming filter 5 
asbestus, tale, and other similar fibrous or lamimar minerals, either 
combined with miueralised wool, sponge, or carbon. Sec 
adaptation to filters of one or more cast iron or steel permai 
electro magnets, or helices of conducting wire These a 
convenient position for acting upon or pulverising the 
or other liquid to be purified. And, ‘thirdly, in construct 
manner hereafter stated, in order that they may flo just below the 
surface of the water or other liquid to be filtered. The patentee constructs 
the filters of a cylindrical or other shaped cage, closed at bottom and at 
top by a movable cover ; the cage itself is formed of wire cloth, or perfo- 
rated metal, and encloses within it another openwork cylinder. Inside 
this cylinder, and in the centre of the filter, is a perforated pipe, leading 
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into a sould pipe passing through the bottom of the filter from which the 
The space between the two openwork i 
fibrous > 


filtered liquid is taken. 
packed with sponge, felt, 
material, such, for instay 
the inner cylinder and the perforated pi; 
is filled with silicated carbon, animal 
matter. A cover in the fourm oj an air vessel is applied on the cyii 
give the filter sufficient buoyancy to float at or just t the surface « 
the liquid. This air vessel cover is capable of rea ow 
the cleansing of the filtering materials when necessary. 
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_ JUNE 24, 1864. © 


” tote Tr RAMWAY.—T as direct ors ‘aa’ in Gute ae that, ue 
communication with the Governors of the several presidencies and 
Government officers, certain remunerative lines have been selected 
in Bengal, Bombay, and Madras, and the company have now the 
privilege of at once proceeding with these works. One great 
advantage possessed by this company is the selection of their lines 
solely for their profitable character, with reference to the great 
marts of traffic and produce. ‘I'he ‘directors recommend the } pru- 
dent course of restricting their next operations to a single line in 


Be mbay, and to one in Benen, in addition to the line nearly com- | 


pleted in Madras. They have selected the Harsee line, of twenty 
miles, in Bombay, an important feeder to the Great Indian Penin- 
sula Railway, and the Hajeepore, Lalgunge, and Mozufferpore line, 
of thirty- -five miles, in Bengal, a tributary of the East Indian 
Railway, both of which offer very great advantages, and will, no 
doubt, prove highly remunerative. These, with the Arconum oo " 
now under construction in Madras, will not exceed in all abou 
seventy-five miles, and, as the Board are assured, will be construct: a 
for £3,000 per mile, or, in all, about £225,000, in addition to the 
substratum, cr its money equivalent, which the Government have 
engaged to provide. The capital of the company was fixed at 
£1,000,000 sterling, of which the first issue was not to exceed 
£250,000. The amount actually issued is £83,000, which has been 
amply sufficient for all pre liminary expenses, and for the comple- 
tion of the Arconum line. It now becomes necessary to issue the 
remaining 33,000 shares, which make up the sum of £250,0U0. The 
terms which the chairman (Sir M. Stephenson) has obtained from 
the Government for the construction of these lines, and under 
which it is proposed to raise the capital required, are as follow :— 
1. The Government are to supply the land, with the earthworks 
bridges, viaducts, culverts, and part b illasting, or their equivalent 
in money. 2. All materials employed in the construction of the 
permanent way to be admitted free of duty. 3. The Government 
are to pay an additional subvention to the company of £25 or £50 
per mile, according to circumstances, until the line has paid 
10 per cent., for two consecutive years, on the company’s capital. 
The directors regard the terms granted to this company as equi- 
valent to a liberal guarantee. The shareholders obtain the profit 
upon the £4,000 per mile outlay for an expenditure of only about 
£2,500 to £3,000, a consideration of no little importance when 
applied to several hundred miles of light, cheap railway, now 
urgently reyuired. 














Fornien anp CoLoniaL Jorrinas.—Negotiations have been for some 
time pending between the ene anand Persian Governments, with a 
view to the construction of a series of railways in Persia by the 
agency of a Russian company. “The preliminaries, we understand, 
are now coropletely arranged, and the concession is on the point of 
being signed. Russian engineers have already surveyed the pro- 
jected line of route, and the plans are prepared. From Reschat, on 
the Caspian Sea, to “Aatred hap, a Russian steam-boat service alre ady 
exists. The proposed lines of railway are, first, from Neschat to 
‘Teheran direct; and, secondly, two branch lines from ‘Teheran—one 
to the Persian frontier near Bagdad, and the other to Khorassan, on 
the frontier of Herat. The conclusion of this negotiation is of im- 
portance in a political as well as in a commercial point of view, and 
is a significant sequel to the Russo-Persian telegraphic convention, 
in pursuance of which electric communication between Russia aud 
Persia is now continuously carried on by way of Tiflis. It is stated 
that a concession for lighting the city of Moscow with gas has been 
gravted to a party of Euglishmen, most of whom are directors in the 
London gas companies, Several foreign housesand bankers competed 
for this privilege. Admiral Rigault de G-enouilly has just received a 
mission to examine the coast of Languedoc, in the Gulf of Lyons, 
for the purpose of ascertaining at w hat points the creation of a larg 
harbour of refuge might be attempted with hopes of suce The 
whole of that part of “the coast of France does not possess any port 
capable of sheltering ships of war or large merchant v 
party of American engineers has recently returned to Panama, after 
completing a survey of the isthmus from the river Bayauo, in the 
Bay of Panama, to San Blas on the Atlantic. ‘They have 
spent nearly three a in making their observations, 
and will proceed to New York in the first steamer to make 
their report. They make a distance across about tweuty 
eight miles, and found the lowest summit level 800ft. Bom- 
bay is to have a weekly mail; the Messageries Imperiales Company 
are to runa steamer fortnightly from Aden to Pombay from -he 1st 
January vext, which, with the present fortnightly Peninsular and 
Oriental steamer, will give Bombay four mails per month. Accord- 
ing to the last number of the Levant Herald, the cultivation of 
cotton has made remarkable progress in the province of Salonica. 
In the year 1862 the produce was 30,000 bales; last year it amounted 
to 100,000 bales; and both husbandmen and speculators are san 
that the cotton crop in that district for the current year of 1864 will 
not yield less than 250,000 bales, of all qualities. 
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BLACKFRIARS-BRIDGE.—Now that the final closure of Old Black- | 


friars-biidge has taken place, and the work of its demolition begun, 
a few jottings about it may not be out of place. The bridge was 
built by order of the corporation, Mr. Robert Mylne, a i e of 
Ediuburgh, beivg the architect The first pile was driven on the 


re 











7th of June, 1760, and the first stone laid on the 31st of October in 
the same year, by Sir Thomas Chitty, then Lord Mayor. It was | 
finally opened for — on the 19th of November, 1769. When | 


first opened atoll of one halfpenny each on week days, and on — npy 
on Sundays, ken, and continued until the 22d of January, 1785, 
when they were redeemed by Government. The following records as 
to the laying of the first stone, and what may be expected to be found 
when —_ stone again is brought to light, are just now interesting. 
The Annzal Register for the year 1760 says, after describing the cere- 
mo! —* Seveial pi ieces of reat ld, silver, aud copper coins of his late 















Majesty (George I] ), were placed under the stone, together with a 
silver medal given to Mr. Mylne, the architect, by the Academy of | 


St. Luke, with a copper rim round it, having the following inscrip- 
tions :—On the oP side, ‘dn architectura pre estantio premiu 7] (ips a 
Roma judice), Roberto Mylne pontis 
possuit,’ In the Gentleman's the same date, we are told 
that there was upon ‘a plate or plates of pure tin a Latin inscrip- 
tion, written at the request of the Court of Common Council, and of 
which a verbatim account is given.” The following is an English 
translation. It will be scen that it contains a fact pe rhaps not 
generally known, as to the naming of the bridge, werthy of 
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notice: —*On the last of October, in the year 1760, and in 
the beginning of the most auspicious reign of Ge i. | 
Sir ‘Thomas Chitty, Kuight, Lord Mayor, laid the first 
stone of this bridge, undertaken by the Common Council of 
Loudon (amidst the rage extensive war), for the 
public accommodation apd of the city, Robert Myln ne 
being architect. And that there might :emain to posterity amv: 






s affection to the man, who, by the strength of 


genius, the oe of his mind, and a certain kind of hap pyc 
tagion of his probity and spirit (ander the divine favour and for 
nate auspices of George 1.), recovered, augmented, and secured 
British Empire in Asia, Africa,and America, aud restored the ancient 
reputation and influenc this country, amongst the nations of 
Europe, the citizens of London unanimously v ited this bridge to be 
inscribed with the name of William Pitt.” Although the citizens did 
vote this money, it is now quite clear that the intention was not 
carried out: Blackfriars-bridge it always has been called, and: ay 
will be in all future historic The “foundation stone” and i 
inscription, when taken up, be carefully preserved a 
deposited in the Guildhall.— Ci/y / ress, 
Surppeine.— The annua! returns r 
the end of the year 1863 there were 
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7 vessels, of 3 














registered at the several ports of the United K ngdon m5 at th ee: nd 
of 1862 there were 28,440, of 4,954,400 tons. The rate return 
of vessels entered inwards at ports of the Kingdom 
in 1863 (includine the repeaicd voyages) ihe coasting, 
colonial, and foreign trades stot Ss that there were 2.698 ane h 
vessels, of 26,092,110 tons, and 25,612 foreign vessels of 4,905,917 
tons. 





uj: s architectort grato animo | 





THE _EN YGINEER 


| THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
| DISTRICTS. 

(From our own Correspondent.) 

| Tne Tron Trave: Dull: Few Purchases in Finished Iron—Pia Tron: 
| Five more Furnaces Blown Out: Con npe tition ly Felt—Coau 








Trape: Dull; Notice of Reduction in Colliers Wages: Men not 
EF: cpected to Resist the Reduction: Strike in the North Staffordshire 
and Fast Worcesiershire Dis ricts: Men letermined to Resist— 

Genera Trapes: Healthy: Districts Spec:fied—Epucation IN THE 
Sovrn Starrorpsnime Distarcr: Zhe Annual Blue Book of the Com- 
mittee of Pricy Council—Messrs. Barrett, EXaut, AND ANDREWES, 
or Reapine: Prizes yor their Machines at Pareham and Turin— 














| Two Noverties ar tHE West Exatanp Suow: A Spring 
| Horse-snoe, and Motive Power by Gas —Cuirron Suspension 
i . . 

| BRIDGE: Rapid Progress towards ¢ ompletion. 


Ix Wolverhampton on Wednesday, and in Birmingham yesterday, 
makers of finished iron still held back from buying as much as 
possible. Pig iron makers, in consequence, continue to blow out 
furnaces. I‘ive more furnaces have gone out since the date of our 
last return; and it is the opinion of men of great experience in the 
iron trade of this district that, of the thirty furnaces which have 
been put out of blast in this part of the kingdom since the demand 
began to fall off, scarcely one of them will ever again be put into 
operation. ‘lhe total make of the country is still greatly in excess 
of the demand, for the reduction in the makes of other districts is 
scarcely perceptible. Out of the 81 furnaces in the Cleveland district, 
70 are at work, the 11 out of blast are all the property of the unfor- 
tuvate Derwent Iron Company. The newer district in all parts of 
the district have advantages with which this district cannot com- 
pete in the production of certain descriptions of pig iron. We know 








that pigs are now being made in the Seend district, the 
ironstone in which delivered into the furnace, costs not eight- 
pence (8d.) a ton! And this iron is of a quality equal 


with the ordinary general production of Staffordshire. A firm is 
about to expend £20,000 in putting up additional furnaces in the 


same district, but men of more experience are recommending 
them to invest the money in ljaying down finished iron- 
works there. And another firm bas just taken 5,000 acres of coal- 


bearing Jand in the adjvining Somersetshire field—which is larger 
than the Staffordshire basin—on 2 most favourable lease. Already 
the capacities of the same district are such that the Seend furnaces 
can be supplied with 1,000 tons of coke a week from a firm who are 
within a two-shullings freight of those furnaces. Not only, there- 
fore, is the competition which the pig-makers of this district have to 
meet severe, but it will become increasivgly so as time progresses. 
‘hese facts operate powerfully with consumers here, and hence the 
remark of some that they will not bu y Staffordshire pigs at prices 
at which makers can produce them at a profit. First-class all-mine 
pigs, however, find purchasers at £3 17s. 6d. to £3 15s. Second- 
class makers of finisned iron of a good average quality are expecting 
specifications largely at 15s. under list rates. But the conviction of 
last week remaius unaltered that list prices will not next week be 
altered, 

The coal trade is dull, cons siderab le underselling being carried on ; 
but the first houses will not give way in price. The colliers and 
iroust: workmen west A Dudley received notice from their 
masters, last Saturday, for a reduction of wages; the former 6d. and 
the latter 3d. a day, and it is thought that “the men, in each ¢ 
will go in quietly. 

The miners of South Staffordshire district, it is stated, cannot offer a 
protracted resistance to the reduction in their wages. Appeals 
from the miners of South Yorkshire are being circulated through- 
out the district, desiring the men there not to accept work in the 
parts of Yorkshire where the miners are now upon strike. 

The colliers in North Staffordshire, who turned out nearly three 
weeks ago, are still on strike, and evince a determination not to 
submit tv a reduction in their wages. On Monday week last the 
musters met, aud decided that, if the turn-outs did not return to 
their work, they would make a further reduction of 3d. a day in 
their w The me u, however, held a meeting, and resolved not 
to go back, and to resist the demands of the masters to the last. 
All the collieries, therefore, in the North Siaffurdshire district 
| remain closed, and all work is at a stand-till, 
in the East Worcesiershire district there is every prospect of a 
contest between the masters and furnace-men, upon the question of 
The state of the iron trade in this district Jed the masters, 
lit ago, to give the furnace-men notice of a reduction of 15 
in their wages, This notice expired on Saturday night 
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per cent, 
last, and the men in tke district west of Dudle *y almost unanimously 
| expressed their intention not to commence work the ne xt week at 


| the reduction, This intention was carried out on Monday; and, in 
covseguence, a number of the principal firms commenced b lowing 
out their furnaces. A meeting of masters was held on Monday, 
} and a resolution was passed, expressing a determination to blow out 
| the whole of the furnaces in the district should the men continue 
obstinate 
| Relative to the general trades of the district, we have to re port 
| that in Birmingham trade is ina healthy state. ‘he elec ed laters 
| have not been vell supplied with orders as they were a mouth 
| ago; but all the important branches are in a satisfactory state, 
| manufacturers having sufficient ord rsin to keep their establish- 
ments on at full time. In the button trade business is good, and for 
| fancy goods there is a better demand. In Wolverhampton and 
neighbourlood trade is better; attributable to the splendid prospects 
| of harvest, which bas stimulated business operatious in the 
ricultura! districts. There is a fair demand for hardware goods of 
every cescription ; japanners are busy, aud the lock makers are 
| doing a good average trade, Inthe neighbourhood of Weduesbury, 
the principal axletree patent shaiting, nut, bolt and screw, avd the 
| patent tube works are all now, as they Lave been for some time 
past, in full operation. The Darlaston Green Works, near Weda s- 
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bury, has passed iuto the hands of Messrs. Lloyd, sons of the late 
Mr. Samuel Lloyd, of Wednesbury, Mr. Mills having retired nea 





Mess1 the ironwork 
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saddler’s iroumongers are 





hesinens, Lloyd have 
for Blackfriars-bridge. At Wal: 
fairly employed. 

The publication of the annual blue-book of the Committee of 
rivy Council on Education affords us an opportunity to notice the 
efforts that being made in this district by the leading manafac- 
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turers to promote the education of their workpeople. Among local 
| efforts to merease the efficiency of national schools, the prize schemes 
| of Staffordshire aud /pshire continue to hold a high place, The 
examiné ions and prizes have . en extended to eight schools, and 











with good results. The Rev. J. P. Norris, the late inspector, in 
contrasting bis new district (Ke ut), says that he had in the latter 
three distinct classes of schools, which he does not tind in 
the former, namely, half time schools, schools in connection with 

works, and estate sclic “1 well remember,” 





samed gentlem: 





1, “the impression lefton my mind by 
ago) to the magnificent group of 
u, at an expenre of nearly £5,000, by the Messrs. 
lass woiks near Birmingham, for the benefit of 
sir ; and how the late Mr. Wm. Chance, saying that 
he had a Pp jleasant surprise for me, took me to their chemical works, 
where I founda second group of schools, almost as expensive, just 
completed. It is the giory of Staffordshire that it can show so many 
establishments of this kind, testifying to a most enlightened interest 
in the welfs workpeople on the part of many establish- 
meuts of this and of the leading manufacturers and iron- 
masters of the cou Messrs. Bayr all, the British Lron C ompany, 
Mr. Foster, Messrs. Cochrane, an d Barker, in the South ; : 
and the Jate Mr. Kinne rsley, at ve, Lord Granville, at 
Shelton, the late Mr. Minton at Hartsinll, and the Messrs. Philips 
at Jean-in-tl mth, have established and uudertaken the support 
of schools of this descri plion; and my 

have borne witness to the very high standa rd of efficiency attained 
| by these schools, almost without exception.” 
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To Messsrs. Barrett, Exall, and Andrew wes, the firm which is about 
to merge into the Reading Iron Works Company, have just been 
awarded the first-prize and silver medal for their portable steam 
engine; their prize medals for their two-wheel plough ; and an 
honourable mention for their combined thrashing machine, at the 
agricultnral show at Pareham. Also the gold medal for their port- 
able steam engine, and combined thrashing machine, at the agricul- 
tural show at Turin. ‘The engine and machine were purchased by 
the King of Italy. 

It is said there have been only two novelties this year at the ex- 
hibition of the Bath and West of England Society, in Bristol, and 
these did not appear in the catalogue, neither were they to be found 
on the stands, although they were the general topic of conversation. 
One of the novelties is a horse shoe, patented by Mr. Fowler, the 
inventor of the steam plough. In this invention the object 
has been obtained which has long been sought, of introduc- 


ing a spring under the horse’s foot in a practical man- 
ner so as to lessen the blow that is so fatal to the 
soundness of horses which have to travel over hard stones 


instead of their natural path way, the turf. If any elastic ma- 
terial is introduced between an ordinary shoe and the hoof, the 
rebound of the spring tears the shoe from the foot. To obviate 
this difficulty Mr. Fowler uses a double shoe, and places the elastic 
between them. The second shoe is connected to the shoe by means 
of rivets, which hold it firmly, but allow the necessary movement 
for the spring to act. By this means horses which have been 
doomed to the knacker’s yard have been made sound and serviceable. 
The second novelty is the introduction of gas as a motive power, 
In a machine very similar to an ordinary steam engine gas is ex- 
ploded to produce the motive power, and seventy feet of gas will 
give a horse power per hour. ‘This is a French mvention, and the 
machine is used in Paris for many powers for which steam power 
has be en employed, and it is rapidly superseding the boy power in 
grocers’ shops and other establishments. Messrs. Barratt and Co., 
of Reading, are making machines for England. 

During the past fortnight the works of the Clifton Suspension 
Bridge have made rapid progress. The greater portion of the cross- 
girders on either side have already been placed in their permanent 
positions, and bolted to the suspension rods, and thus 32vit. of the 
roadway, or about one-half of this portion of the work, has been 
formed. At the present rate of progress there is every reason to 
believe that the bridge will be completed in September next. 
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Cuianence Ironworks, Leeps—Tue Corron Surety Question—Nonrra- 
Eastern Disrnicr: Commencement of the Low Lights Dock: Launch 
of the Erin Screw Steamer—State ov ‘rave: South Yorkshire 
Coal and lron: She fic id—'THe CLEVELAND Distraicr: The Hovedale 
Mines and Ferryhili ronworks—LAncasurre And Yorksiine Kain- 
way: Lancashire Radway Schemes—Boiwen Exriosion Near 
Wakerienp—Liverpooi: Mersey Docks ard Harbour Board: 
Building in Liverpool—MAncukstér, SHEFFIELD, AND LINCOLNSHIRE 
Raiuway—Tue Late Disaster AT SHEFFIELD: Arranyements made 
jor Compensating the Sufferers —Tue Stare ov Lancasume; Con- 
tinued tviminution of Pauperism ; ¢ Operation of the Public Works Act 
—Scorrisn ‘Torics : Glasyow Waterworks ; Ayr Waterworks; Ayr 
Harbour ; Shipbuilding on the Clyde. 





We learn that Messrs. Taylor Brothers and Co., of the Clarence 
lronworks, Leeds, have lately completed extensive additions to their 
works, including a heavy rolling mall for making plates, and a very 
powerful machine for rolling weldless tyres. The engine to drive 
these has been made by Messrs. Kitson and Co., of this town, aud is 
of 200-horse power nominal, but calculated to work up to a power 
of 500 horses. 

The prospects of general cotton cultivation continue to exhibit 
a steady improvement. Thus, at the last meeting of the Cotton 
Supply Association, a letter was received from the British Consu- 
late, Islay, Peru, reporting that a great desire prevails to plant 
cotton, and that the valleys on the coast, where there is a vast 
amount of land lying waste, are admirably suited for its growth, 
Applications for seed are frequent and urgent. An agriculturist in 
the valley of lambo, about eigtteen leagues from Islay, has already 
planted a considerable quantity of Jand, and would greatly increase 
his operations if he could obtain seed. Another applicant has 250 
acres prepared for sowing; and the consul, in transmitting this 
report, expresses his willingness to aid, in every possible way, in 
extending the cultivation of cotton in his district. A letter was 
read, enclosing two samples of good useful cotton, from Liberia, 
worth 2s. 2d. and 2s,4d_ per |b. respectively. The writer expresses his 
desire to extend bis operations, aud a supply of seed was granted to 
him for this purpose. Letters were received from Cape Coast, Africa, 
stating that the growth of cotton is extending. and that the results, 
so far, have been most satisfactory. A copy of the Portuguese 
decree, forwarded by the Board of Trade, was received, which grants 
various bounties to the cultivators of cotton in the province of 
Angola, to be claimed and received annually until 1872, A letter 
from Salonica reports that the cotton crop presents a promising 
appearance, and the most energetic measures have been adopted to 
prevent the devastation of the locusts. His excellency, Akil Pasha, 
Governor of Macedonia, has himself been living in tents and huts, to 
encourage the villagers to collect the locusts. Upwards of 10,000 
okes have thus been gathered, and as many more destroyed, in the 
nearest vicinities of Salonica. A despatch forwarded by the 
Foreign-oflice was received from her Majesty's consul at Janina, to- 
gether with a sample of cotton grown from Xeres seed, ‘I'he desire 
to cultivate cotion is rapidly extending in this consular 
district. among both landowners and villagers; nothing but 
experience is wanting to ensure complete success, and to render 
cotton ove of the staples of the country. In the plain of Aria 
there has been great activity. Karly iu the spring Mustafa Pasha, 
the owner of a vast extent of prime land, sent to his agent 5,500 Ib, 
of seed procured at Xeres, which was distributed to four or five 
villages, in parts of the plain most suitable for cotton. Feime Bey, 
another lauded proprietor of Arta, has also procured from Xeres 
5,500 1b. of seed, which has been distributed with a careful choice 
of locality. Of 8,200 okes of seed supplied this year by Government 
to Epirus, 1,000 okes, or 2,700 1b., have veen sent to Arta, and dis- 
tributed in small quantities among twenty-five villages. The late 
Mudir of Previsa, before leaving, had also made experiments with 
XNeres seed, which he had sown on different descriptions of land. 
Kiverywhere throughout the Arta district there is readiness and 
desire on the part of ail classes to embark in cotton cultivation, 
which is the more remarkable as the people of Vpirus are to a pro- 
verb opposed to innovations, All these statements must be regarded 
as extremely gratifying. 











From the north-ea:tern district we learn that great preparations 
have been made at North Shields for the laying of the foundation 
stone of the Low Lights Dock, which was to “be effected by the 
chairman of the River Tyne Commissioners. ‘The commissioners 
were to give a grand banque t to the e orporations, cozlowners, ship- 
owners, members of Parliament, and others, Alt ogether yesterday 
was to be a red letter one for North Shields, We ‘will take care to 
return to the subject next week, Saturday witnessed the launch of 
a large screw steamer, named the Erin, from the yard of Messrs. 
Palmer Brothers and Co., of Jarrow. The Erin is of 3,500 tons 
burthen. She has been built for the National Steam Navigation 
Company, having been designed by their inspector, Mr. John 
Jordan. Her leugth over all is 885{t.; length at load line, 36Uft. ; 
beam, 41ft. Sin, ; depth, 28ft. Her poop is as long as a goodly-sized 
collier, and fully twice as broad, extending 90ft. in length. Tho 
bridge-house amidships is 50f1, long, is carried to the sides, Ler 
tupga!lant forecastle is 60ft. in length. She will be barque-rigged. 
Hier lower masts only are of iron—huge tubes proportioned to the 
hull, Her lower and topsail yards will be of steel. Everything 
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which can in any way add to the comfort of the passengers—we 
should have stated that she is specially constructed and fitted up for 
the passenger trade between Liverpool and New York—is placed 
within the reach of all. To work her a crew, including officers, of 
course, of 120 men will be essential; and when 70 saloon and 1,000 
steerage passengers are added to that number, a total of 1,190 human 
beings may be on board at onetime. The berths of the crew are in 
the topgallant forecastle, where comfortable bunks have been fitted 
up for them. The vessel will be fitted up with steam winches for 
the loading and discharging of cargo; the capstans and pump will 
also be worked by steam, and a great deal of the heavy work of the 
ship will be performed by the same agency. The berths of the 
steerage passengers are on the main deck, and the orlop deck can 
, also be fitted up for passengers, if found necessary. The engines 
will be put on board at the Tyne Docks. They will be of the nomi- 
nal power of 350 horses, but will work up to 1,500; 63-inch cylin- 
der, 3ft. 6in. stroke, and 25 lb. of steam. They will have recent 
improvements in surface condensation and superheating, and are 
likewise expected to be extremely economical in the consumption 
of fuel. The whole of the standing rigging is of wire rope. 
Messrs. Palmer’s extensive iron-mines at Rosedale, in Cleveland, 
supply them with iron ore; the raw material of a future ship is 
smelted in their own blast furnaces, and rolled into plates ready for 
use in their own rolling-mills, In this way every ounce of metal 
composing their vessels is the production of their own resources. 
Attached to the yard are large engine works where marine engines 
are manufactured and fitted up. The emigration surveyors at 
Liverpool have passed enc»miums upon the Pennsylvania and 
Virginia, sisterships of the Erin,and built by Messrs. Palmer, for their 
arrangements for the accommodation of passengers, a trade for which 
they were specially constructed. The former two vessels are now 
running between Liverpool and New York. The company intend 
to make their line of screw passenger steamers a weekly one as soon 
as a sufficient number of vessels can be built. Two ships similar to 
the Erin will be launched by Messrs. Palmer in the course of the 
present year for the same company. Notwithstanding the size of 
the Erin, she has been built in the short space of six months, the 
whole force of the establis:ment having been concentrated upon her 
construction. All the boats on board—ten in number—will be life- 
boats. There will be two 30ft., two 28ft., and six 26ft. in length. 

The iron trade continues active in the Barnsley district. The 
coal trade, however, of South Yorkshire, in consequence of the 
prolonged lock-out, is being diverted into other localities. At most 
of the pits at work, however, there is found a ready sale for all the 
coal raised, While our masters have time to look after other than 
the mere getting of coal, the question of carriage rate is being 
considered, with a view to its modification. In Sheffield alone a 
large trade could be done if the rate was equal to that paid by 
collieries lying south of Sheffield, At the extensive works of the 
Messrs. Brown, manufacturers of iron plates for ship sheathing, itis 
said 2,000 tons of steam coal are consumed per week, and geome | 
can get the coal from Kilnhurst carried to their works for about 9d, 
per ton by the Midland, a rather better article from Edmund's 

fain, some five miles further, has to pay 2s. 44d. by the South 
Yorkshire Railway to the same place, At Sheffield the trade of the 
town continues steady. ‘The iron and steel trades are brisk. The 
orders for heavy castings, ship's plates, and railway materials, both 
for wagon builders and railway companies, are up to the average; 
and the manufacturers of machinery and boilers have good orders on 
hand. ‘Tho machinists and engineers’ tool manufacturers are doing 
a tolerable business in miscellaneous articles, The demand for 
steel from France is somewhat more favourable. From South 
America and the Cape there are good orders on hand for manufac- 
tured goods, chiefly of inferior qualities. ‘The home trade, so far as 
the orders from shopkeepers are concerned, is not brisk. Some 
firms are still busy with orders for agricultural tools required for the 
harvest season. Shipbuilders, both in the English and Scotch dis- 
tricts, being busy, there is a good demand for steel, iron, and tools 
required for shipbuilding purposes. 

‘wo important enterprises, the Rosedale Mines and the Ferryhill 
Ironworks, are attracting some attention in the Cleveland iron 
district, and they may be all the more readily associated together as 
it is stated that terms of amalgamation are already agreed upon 
between their respective proprietors. The Vale of Rosedale is 
situated on the south side of the range of the Cleveland Hills, 
running in a southern direction towards Pickering, and gives its 
name to the ironstone—the seams of which crop out to the grass 
on the eastern and western side of the valley for a long dis- 
tance. The ore on the western side is worked partly in open 
quarry, and partly by drifting into the side of the hill; and the 
produce is conveyed to the vast smelting furnaces on the banks of 
the Tees, and to Ferryhill and the north by a branch, of about 
twelve miles in length, of the North-Eastern Railway system, on the 
Cleveland range, and joins the North Cleveland line near to Ingleby. 
The ore is for the most part magnetic, and of a richness varying from 
85 to 47 per cent. of metallic iron in its natural or raw state ; and the 
seam on the western side varies from 6ft. to 60ft. in thickness; but 
on the eastern side it is proved, for a distance of about two miles, to 
be of nearly a uniform thickness of 13ft. These mines are, or were, 
the property of Messrs, Leeman, Sheriff, and Hartas, who, to facili- 
tate their development, are engaged in constructing a locomotive 
branch railway to the eastern outcrop, which will be completed in 
the course of next year, when it is confidently anticipated that, 
under the new proprietary, the Eastern and Western Rosedale Mines 
together will supply no less than 1,000,000 of tons of ironstone per 
anpum to the increased and increasing blast furnaces of North York- 
shireand the county of Durham. The Ferryhill works are, or were, 
the sole property of Mr. James Morrison: and they consist of three 
furnaces now in blast, with blast engine, and all necessary adjuncts, 
and of four additional ones nearly completed, with modern appli- 
ances, of which not the least important will be two additional 
powerful blowing engines, from Lilleshall, in Shropshire, of about 
250-horse power each. As these are calculated to give ample force 
of blast for six furnaces, it is intended to erect two additional ones 
immediately after the four, on ths eve of completion, are fully at 
work. Of these four furnaces, it may be interesting to remark that 
they are supposed to be the largest of any yet constructed, being 
80ft. in height by 21ft. in their largest interior diameter. Besides 
these. and as forming part of the plant of the works, there arc about 
500 coking ovens in full work, with their appurtenances of coal- 
purifying apparatus, railroads, and plant, together with lime and 

rick works ona large scale. When the Ferryhill works are in full 

operation, it is expected that the produce of iron will not be Jess 
than 150,000 tons per annum; and, consequently, the consumption 
of — ironstone, for this make alone, will exceed 300,000 tons 
annually. 

A Wharncliffe meeting of the Lancashire and Yorkshire Railway 
Company was held at Manchester. The object of the meeting was 
to approve of the Blackburn, Chorley, Horwich, and Wigan Railway 
Bill. The outline of the bill, read by Mr. Grundy, solicitor to the 
company, showed that the line would cost £210,000. The chairman, 
in moving the sanction of the bill, said that after a very long contest 
in Parliament, the directors had succeeded in obtaining the line from 
Blackburn to Chorley, and through Hindley to Horwich. The 
directors this year appeared in the House of Commons supported by 
Jocal parties who last year introduced a bill for connecting Chorley 
and Blackburn. The directors had not been so fortunate as to 
obtain the billin its integrity. Their opponents—the Lancashire 
Union Company—had bad powers given them to be joint owners of 
the line to Blackburn, while the Lancashire and Yorkshire Com- 

ny might join them in a line from Standish to Adlington. The 

ancashire and Yorkshire Board were now in communication 
with the London and North-Western Company to ascertain 
if more satisfactory arrangements could be made. ‘T'heir opponents 
could not be said to have fared very well in the contest, for they 
had promoted lines—first from Blackburn to Chorley, 4 miles ; 
from Chorley to Standish, 6} miles; from Standish to Hindley, 
8} miles; from Hindley to St. Helens, 8 miles; a branch line near 
Adlington, 1 mile; a branch at St. Helens, 1 mile; making a total 
of nearly 30 miles. But they had only succeeded in obtaining 





8 miles in their integrity, and, jointly with the Lancashire and 
Yorkshire Company, 10 miles; while the line had been shortened 
from 8t. Helens to the junction of the London and North-Western 
Railway at Hilsbury. ‘The resolution approving the bill was carried 
unanimously, The chairman said the St. Helens bill would not be 
submitted to the shareholders at present, although they were gainers 
by the passing of the bill in the House of Commons. They had 
running powers to St. Helens, with the use of the stations and 
branches; and those powers improved their position considerably, 
the London and North-Western becoming Ge tenon of the St, 
Helen’s line. 

A boiler explosion took place on Saturday at the Sharlston Col- 
liery, about four or five miles east of Wakefield, on the Pontefract- 
road. The colliery is the property of Messrs. Pope and Baines. 
The boiler which exploded was one which had had to undergo fre- 
quent repairs since it was put down, about three years ago. The 
explosion took place at about nine o’clock, soon after work had been 
resumed after breakfast. The two engine-men employed—John 
Noble and Samuel Clamp—were at their work, and a boy, aged 
eleven, the son of Richard Dickenson, a mason employed at the 
colliery, was fetching a shovel from a place near the boiler-house. 
The boiler parted right in two, one end being blown west about 
180 yards, and the other east about 140 yards; and two other 
boilers were lifted out of their places. The boiler-house, long 
chimney, and engine-house were knocked into a heap of ruins, aud 
the engine was damaged. The boy was picked up out of a pool of 
boiling water, scalded to death ; Noble was found at some yards dis- 
tance, much scalded, and with his left collar bone and right leg 
fractured; and Clamp was found on a heap of ruins, severely 
scalded. Others of the workmen had narrow escapes, and one 
man, it was said, had one of his thighs broken. Noble and Clamp 
were sent to the Leeds Infirmary, but after some time Noble was 
brought back, having died on the road. In the evening Mr. Taylor, 
the coroner, held an inquest on view of the bodies of the deceased, 
when Mr. Pope, John Sugden (the top foreman at the colliery), 
Forth (another of the enginecrs), and others were examined, and the 
conclusion arrived at was that the deceased had met their deaths 
from accident. Mr. Pope, in his evidence, said that the boiler bad 
not been made of good iron (though they expected it to be), and that 
it had cost the firm a great amount in repairs, but both he and the 
other witnesses said that no danger was anticipated, and that all 
possible care had been taken. ‘ 

To turn to Liverpool, we may note that at the last sitting of the 
Mersey Docks and Harbour Board, Mr. Boult said the Docks and 
Quays Committee were now making arrangements for facilitating 
the works of the railway. The exports for the last five months had 
been more than they bad been for twelve months a year or two ago. 
The engineer reported that he could not recommend any alteration 
in the Birkenhead coal tips at present, and that if any change were 
to be made it must be by the erection of a new tip, which could not 
be done without great expense. A letter was considered from Mr. 
George Harrison, on bebalf of Messrs. Peto, Brassey, and Betts, 
with reference to the proposed extended period of their lease of the 
Cunada Works at Birkenhead, and it was decided that the resolution 
of the 5th of February last, offering the land at 1s. 6d. per square yard 
for the period proposed, should be adhered to. A rather interesting 
shipbuilding case has — been decided in the Court of Queen’s 
Bench, ‘The action “ Holt v. Ismay” was brought to recover £500. 
Iu April, 1863, defendant agreed with the Roodee Iron Shipbuilding 
Company, Chester, to build hima ship, and to deliver it complete 
the don September, he to pay instalments as the ship pro- 
gressed, and the balance on her delivery. If not delivered at the 
time named Ismay was to have the alternative of seizing the ship 
and materials, and disposing of them as he thought fit. The case was 
heard at the late Liverpool Assizes in favour of the defendant. The 
chief point in dispute was, whether the company, having fallen into 
difficulties, and having had to borrow money from defendant, in 
order to enable them to continue building the ship, which, even 
then, they were unable fully to complete, was justified in detaining 
Ismay to pay the balance of instalments. The Court confirmed the 
verdict of the jury. The building operations now in progress in 
Liverpool represent a value of nearly £2,000,000. The great 
demand for labour has led to several demands by the workmen for 
increased wages; the increase asked being 2s. a week. In most 
cases the demand has been granted, and only a few firms hold out, 
as time is all important, and delay worse than high wages to the 
contractors. The new Exchange buildings will alone cost £400,000, 
the estimate of Messrs. Holme and Nicol baving been increased to 
that amount from £320,000. The new public offices will also absorb 
a large capital ; while the new offices in Dale-street, Rumford-street, 
James-street, Castle-street, and other parts of the town, will also cost 
heavy sums, 

A special meeting of the proprietors of the Manchester, Sheffield, 
and Lincolnshire Railway approved, aang on Friday, the 
Bollington, Macclesfield, and Marple Railway Bill. The chairman 
said the Bollington line was of considerable importance to the 
country; it connected the North Staffordshire line, near Macclesfield, 
with the Manchester and Sheffield system, near Merple. It was abeut 
ten or eleven miles long, and would cost about £200,000, towards 
which the Manchester, Sheffield, and Lincolnshire, and the North 
Staffordshire Companies were severally asked to subscribe £80,000. 
There could be no doubt that the Bollington Company were under- 
taking a work of great importance to the Sheffield Company, and he 
should move that the directors approve of the bill, and be empowered 
to make such amendments in the course of its progress through 
Parliament as they might be advised were necessary or expedient. 

It will be interesting to note thata bill, introduced by the Sheffield 
Waterworks Company into Parliament for the — of enabling 
them to raise additional capital to complete their works and reimburse 
the sufferers by the late flood, has now passed the House of Com- 
mons. The case which the company made out in support of their 
bill was sufficiently conclusive to procure the unanimous sanction 
of the Parliamentary committee, before whom a severe struggle was 
fought out by the water company on the one hand and the corpora- 
tion of Sheffield on the other. The total injury to property was 111 
separate pieces, as it were, destroyed; 293 seriously damaged; 4,267 
slightly damaged or flooded; and the persons who had sustained 
loss numbered — separate owners of property, 990; occupiers 5,500, 
Land—seriously damaged, 120 aeres; slightly damaged or flooded, 
1,197 acres. 70 acres of garden ground were damaged, half a mile 
of road was washed away, 4 roads were seriously, and 15 slightly 
injured, and no less than 18 miles of fence wall were washed away. 
The damage to property was estimated at £145,000, and the ‘‘con- 
tingencies” were put at £35.000, making £180,000, 480 claims 
have been sent in for damage to stocks in trade and furniture, 
amounting to £62,000, and there are 200 more to come, which will 
amount to at least £45,000. The damage accruing from suspension 
of business is estimated at about £40,000. The total damage was 
estimated at £327,000, and besides this there were the loss of 238 
lives—138 males and 100 females — for which the company were 
liable under Lord Campbell's Act. In order to meet the claims upon 
them, the company sought for power to raise £400,000 additional 
capital. Under their previous Acts they have power to borrow 
£450,000, but they have only actually raised £366,000. The engi- 
neers estimate the cost of the restoration of the Dale Dyke reservoir 
at £40,000. There are other expenses connected with the bill, in- 
cluding the payment of £4.000 to the commissioners, who will assess 
claims, making a total of £391,000, and leaving £9,000 to be applied 
for compensation for loss of life, should the company be found liable. 
The company could not borrow the additional capital without power 
to increase the rates, and they sought power to increase them by 25 
per cent. This was the main point contested in the committee ; and 
the corporation of Sheffield, representing the inhabitants, sought to 
prove that the damage was not nearly so great as the amount repre- 
sented by tue company, and that the property was sufficiently valu- 
able for them to raise money on mortgage without an increase of the 
rates. They had employed valuers to go over the ground, and the 
aggregate amount of the valuations was £249,933. It appeared that 
the damage done in the open district between the dam and the north 
side of the village of Owlerton was upwards of £80,000. The 





opinion of the town had been given in favour of purchasing the 
works, which would probably entail an expenditure of £700,000 or 
£800,000, rather than submit to the increase of the rates; but as 
the corporation have not a farthing exclusive of the rates, it was not 
gene hy ap where the money was to como from. ‘I'he com- 
mittee, the result, refused to allow a clause for a compulsory 
purchase to be inserted in the bill, and declared the preamble 
proved. Unless, therefore, the corporation succeed in the opposition 
which they threaten before the House of Lords, the town will have 
to pay the increased rates. The bill constitutes a court for the assess- 
ment of claims. The gentlemen appointed as commissioners are 
Mr. Overend, Q.C.,Mr. J. Jobson Smith, Sheffield, and Mr. F. Mills, 
estate agent, near Chesterfield. They will have all the powers of a 
court, no claims can be recognised unless sent into them, and their 
decision will be final, and will have all the effect of a verdict at Nisi 

rius. The company were prepared with evidence from the most 
eminent hydraulic engineers in the country, to the effect that tho 
accident was the result of a landslip, and not of any of the causes 
which Mr. Rawlinson enumerated in his report. The Parliamentary 
committee decided, however, that they would not go into the ques- 
tion of the cause of the disaster. 

In the month ending June 11, it appears from a report presented 
by Mr. Farnall that the decrease in the number of persons paro- 
chially relieved was 9,406. The decrease was visible in 26 out of 27 
of the unions in the cotton districts, and in the remaining one, 
Stockport, there was a slight increase. When the week ending the 
11th is compared with the corresponding week of 1863, it is seen that 
the parochial distress is reduced by 75,900 persons, thetotal numbers 
being on the 11th inst., 89,496, and in the corresponding week of 
1863, 165,396. Mr. Farnall further shows, however, that the number 
of persons at present relieved from all sources is still 74,668 above 
what is the average of ordinary years. Atthe meeting of the central 
executive relief committee at Manchester on Monday, Mr. Rawlin- 
son, C.E., presented the following interesting report as to the results 
attained under the Public Works Act, 1863:—“The population 
affected by the Public Works Act amounts to nearly 2,000,000. The 
number of townships to which loans have been ordered and in which 
public works have been undertaken is 78. There are very few town- 
ships in the cotton district not included in this number. There have 
been nearly 200 separate reports written and forwarded to the poor- 
law board, relative to works, since May, 1863. The total amount 
of the applications reported upon up to the 18th inst. is £1,587,753, or 
£87,753 in excess of the sum set apart by Parliament. Certain 
applications (such as £40,000 for Town Hall, Bolton) have been dis- 
allowed. ‘The total amount ordered by the poor-law board up to the 
11th inst. is £1,388,195. The amount ordered, together with the 
sum of the application now under the consideration of the board, 
exceeds the sum (£1,500,000) set apart for the purpose of this Act, as 
stated above. "he amount of the first instalments ordered is 
£385,336 ; second ditto, £41,703 ; third ditto, £3,453; total amount 
of instalments ordered, £430,492. Of this amount (£450,492), it is 
estimated that about £300,000 has already been expended, of which 
about one-half, or £150,000, has been paid in wages for labour upon 
the public works within the several towns and places and adjacent 
districts. Monthly returns are made to the Public Works’ oftice from 
every place in which the Act is in operation, stating the number of 
men employed, the amount of wages paid, and the description and 
progress of the works. In the case ot a very large majority of the 
public works, the numbers of men employed have been reduced by the 
resumption of factory labour, especially in the northern and eastern 
districts of the county of Lancaster. Upwards of 200 miles in length 
of sewers have been inspected and sanctioned, and are now in course 
of construction. Nearly 200 miles in length of streets and highways 
are to be formed, paved, flagged, and otherwise improved: many 
miles have been already completed. The total area of the surface 
works, streets, and roads, thus undertaken will not fall short of 730 
acres. Material, paving sets, flags, stone, and bricks, have risen in 
value from 5 to 25 per cent. since the commencement of the public 
works, The committee adopted a resolution asking the President of 
the Poor-law Board to seek further powers, under the Public Works 
Act, for obtaining a loan of an additional £500,000. The money is 
intended, of course, to be employed in public works im the manu- 
facturing districts. The meeting was decidedly favourable to the 
resolution, though Mr. Farnall said there was yet unspent £1,100,0U0 
of the money applied for under the Public Works Act, 








METAL MARKET. 


Raits.—A dull market at £7 to £7 10s. per ton. . 
Coprer.—But little doing. Manufactured £100, and Tile and Cake £93 
er ton. 
’ Tixn.—Depressed. Banca, at £109, fine Straits, £105 per ton. 
Tin PLates.—But little doing at 23s. 6d. for Cake, and Charcoal 27s, 6d. 
r box. 
sg Pom good business, at £21 10s, for soft English. 
Spevtsr.—Firm at £24 10s. per ton. 
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Tue uncertainty with reference to the result of the Conference has 
materially disturbed the operations in the Pig Iron market. The fluctua- 
tions, though small, have been sharp and violent, and guided by the current 
rumours. 

To-day the market opened flat and declined to 56s. 3d., but a speedy re- 
action set in, and ere the close 57s. was obtainable, sellers asking 57s. 3d. 

Exports last week were 12,511 tons, against 12,334 t.ns same weck last 
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NOTICE TO INVENTORS. 


()ftice for Patents of Invention, 4, 


bags oe pe -square, Ciiaring-cross.—The ‘*‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Couutries; and every information as to ail patents granted from 
1617 to the present time, by ap plying personally or by letter to Messrs, 
PKI RINCF and CO., Parent Office, 4, Trafaly ar-square, Cc haring cross, (; WAT 7) 





( ttice for P atents, London. — Messrs. 
DAVIES and HUNT (1, Serve-st , Lineoln’s Ten, London, W.C 
continue to p ecure BuITISH and FOR EIGN PATE NTS tor lnventions 






and Registrations of be ) at most moderate ¢ rs. Intencing 
Patenives shouk tain the uw ** Handbook tor inven rs,” gratis, on appli- 
cation or by le te r. (8952) 


. ; ! TS Siz -_ 
nventions !—Mr. William Broo! 
ee and Registration -y goat oo yet ars’ prac‘ice in patent sneptenis | 
ery-l , London, “A Guide to Inventors” may be had free on | 

ion, or by post on forwarding two postage stamps, (951) 


} Y 
nventions Introduced and Sold by 
the BRITISH PATENT COMPANY, 7, Printing House-square (next 
The 7imes VUtiice), no char, ge until successful. Patents for Inve.tions pro- 
cured a» reduced charges. Scientifi As ist nee in « ompletit 2 Inventions, 
Circular, with Useful H nts on vote ning Inve.tions to Prolitable Account, 
free by mn st. (E250!) 


r 7 1 . 

ps entors _ Assisted. —I ongue and 
BIRKBECK (son of the late Dr. Birkbeck, for oa of Mechanics’ 

Inst tutes), British and Poreix mm PATE Nt AGENTS and ENGINEtkKS of 

twenty ears’ experience, 34, Southampton- uildings, Holborn, W.C, 

Provisimal protection for six mouths. Designs registered, Any informa- 

tion gratis. (F355) 


. ‘ 

atent Office, 53, Chancery-lare.— 

Mr. CLARK, Practical Engineer, Patent Ageut, and Mechanical 

Draughtsman, of Twenty-five years’ exnerience, begs to offer his services 

to INVENTORS requiring assistance in preparing lrawings and Specifi- 

cations, and in patenting and car ying out mechanical inventions, ( ircu- 
lar of information and plate of Mechanical Motion tree on application. 


(935 
Patents and Registrations.— 
INVENTORS can be 


supplid with a (free) PAMPHLET of 
INFORMATION on BRITISH and FO!NEIGN PATENTS and KEGIS- 
'RRATIONS, from the Patent Office, 84, Fleet-street, London. Cond — 
by Mr. Hit NRY . Memb, Soe, Arts. (F163 


Patents.—Mr. Vaughan, iaher 


of the Society of Arts, British and 2 Patent Agent, 15, South- 
ampton-buildings. Chancery-lane, W.C., trausacts every description of 
business connected wiih Letters Patent for Luventions. Provisional pro- 
tection, » to 8 guineas, A“ Guide to Inventors” free by post. (F158 


To Inventors —The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moderate charges 
Unusual advantages afforued to inventors, A HANDBOUK as to the 
course of procedure aud charges for securing patents is ued gratis. 

_ (B61) MarR SDEN LATHAM, Sec. 


Wire. ire Ropes for Mining, Railway, 
and ENGINEERING PURPOSES. i Ploagh Ropes, made 
of Webster and Horstall’s Patent Steel Wire, Copper Rope Lightning Con- 
ductors, strand Feucing, Sasi Cord, &. Flexible Steel and Iron Wire 
Kopes, specially adapted to small gear.—WILKINS and WEATHERLY 
39, Wapping, London, E. (B494) 


\ ire Ropes of Every Description. 
—Steand tor Fencing, Railway Signals, Wire Sash Co:ds, Copper 


Lightning Conductor-, Submarine Ele tric Cat bles, and Telegraph Stores, 
&c.—JAMES STEPHENSON and Co., Millwall, London, E. Fk 3 


N achinery, Home and Export, for 
MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACIUKE, Also, Pipes, Tubes, aud General Ironwork 
N.B—S. HOLMAN represents Houses, having every facility for heav 
orders. —(‘ffice, 18, Cannon-street, London, E.C 
_lllustrated Cs ats uke gues tree, on stating requirements, 





























(D182) 


M achinery for Sale-—Portavle, Sta- 
TIONARY, aud DONKEY ENGINES, multitubular, Cornish, ana 
egg-end Boilers ; furnace work and fittings, pumps, steam-pans, hydraulic 
and screw presses, punching and shearing machives, mortar mills, saw 
frames ana benches, bone mills, edge runners, hydro-extra ‘tors, mill- 
bands, fly-wheels, shaiting and riggers, &c. &c. TAYLOR, 41, White 
street. Borough. N B. M: achinery purchased for cash (F102 ) 


7 Contractors. asinine White's 


PATENT STEAM PILE DRIVER, the most perfect and economica! 
piling machine tu which steam has been applied. 
Mouvials sent ov application to 8, Station-terr.ce, Wuil 
Extract from a report of a paper ou Pile Drivin, rea 1 hefo 

Civil Engineers, by Mr. W. &. Bryant, of the Westusiaster Bri 

Deceniver 5in, 1859 :— 

* Pile driving by steam power was next treated of, the author describing 
some of the most pri.cipal wachines which have been invented, preferring 
Sissuus and the most economical and practically useful. ’ 


K713) 








Descripuucn and testi- 





» the Society of 
dge Works 


Whive’s as being 


1 mip; neh e 
Bi ick, Pipe, aud Tile Machines.— 
. PAGE and CO.’s PRIZE BEDFORD Be!CkK and TILE MIA 
CHINE S. for hand power, are th t simple and efficient yet introduced, 
Illustrated Cats logues aud Prices way be had of EF PAGE ana CU.,, Victoria 
Ironworks, Bedioid, or at their Export Warebouse, Laurence Pountney- 
place, Laurence Pountney-hill, Cannon-street, E.v., where they may be 
seen in Operation daily, (e505) 
yele Riorni . Lo 177 » Wa 77° 
rick Burning.— Saving Two-thirds 
OF 1 HE FUEL.—HU#. MANN’S PATENT ANNULAR OVEAS 
for the continuous buriing of Bricks, ‘tiles, Pottery, &c. &., cur be secn 
in action, and every information ovtained, on sp, licadion -" Mr. il 
CH AMBr R L AUN, 3, st. Johu’s, Wketield, Yorshire. 2:79) 


oilers, Pipes, and Other Highly- 


> heated suri uces covered with “SPA2NCER’s PATENT’ NON ¢ UN- 











and NON-COMBUsTIBLE COMPUSTLIONS Save about 
in Fuel, aud will pay for the Outtay in @ mouth: gives a beau 
o boilers and pipes, &e : i may be termed ever asting; is 
pp ied; ist uu Te aL Jy ieits, cements, wood logying, 
Ac, € ci ‘used, vide Times’ Navai an y News, Gia Novewber, lsu 
Is now ext: usive! y utd by H a. Goverument, Kailway Companies, prin- 
cipal Eng neering Firms, &c. 
Sole Manulacturers, jaMES. BROTHE RS, offices, 15, Fish -street-hill, 
Loudon, EC. Agents, Messrs. W. SMITi iy cu., 20, La iuce-iane, 
Loncon, C (+ 2224) 


»STLAM Pachbbha Cubira | 


Vulca- 


TU ENGINES, MILEWaAiGH'is 


if he Patent Mineralised and 


A SED INDIA-RUBBER, munulactured by WIL: IAM WAKNE 
and 00. -5 in 
Valves. | Hos: Pipes, Delivery and Suction, 
Washers, Fiexible Tubings. 
Sheets, Driving Belts or Mill Bands 





Raiiway Butlers. | Engine Packing. 
4nd all other ag Rubber articles in use by enginecrs and others. To 
be had at the Mills, Tot teuham, N., Middlesex. Warehouse, 9, Gresham- 
street West, London, E. C, 
N.B.-Sele Manufacturers of Valves of the Patent 3 
Ji.dia-Runber, up to 6 ft. in dian ete r in anv thickness 


‘re 2rIgnag " 
( ne First-class 20-Horse Power 
High-Pressure Horizontal ENGINE, New, weighs nearly 9 tons. 
Price, £1 $v. 
Une ditto, 4-horse power, £35. 
One 10-thorse power Vertical High-pressure Engine, on am 
With coil heating apparatus. rice, £85 
Two 6-Lorse ditto, Price, £70 each. 
Three 4 9 » #45 ,, 
Three 3 £36 
One 4-horse power Oscillating, Reversible Engine, and Boiler attached 
with heating tank, complete, and ready for work. Price, £110. 
Patent Seif- -charging Pumps of every description, for ships, breweri 
pee ory fire engines, &c., to order, or on stock.—Apply to INSTANLEY 


Mineralis a S ed) 
‘ls 


ssive A frame 


KELLY, Engineers, Millwrights, &c., Barton-street Upper Parliament- 
street, Liverpool. D1486? 


rinting. — Estimates for Printing | 


any Description of Work forwarded by TAYLOR and GRE ENING, 
of Graystoke-place, Fetter-lane, London, Printers of ‘THE ENGINE®R ” 


— __ Cea) 
1 " > 
MW hat will this Cost to Print ! Pisa 
thought often occurring to literar: men, pub ie chara*ters, and 
r-ons of benevolent intentions. An humediate answer to the ing ivy 
iy be obtained, A Specimen Book of Typ s, and information for aucuors, 
sent on application, by RICHARD BARRETT, 135, Mark-lane London 
(24968) 





“Pinna imicanan ace Ail Wl iauke 
‘fo Paper-Makers. — All Kinds of 
| & MACHINERY and APPARS‘TUS connected with the MANUFAC 


| TURE of P are i, of first-cl.ss Workmanship and at Moderate Prices 
| Made by John M tosh, Aberdeen. London Office, 10, Poultry. First 
class references, — DON. Agent (Desh) 


t he London Draw ing Association, 

’ ] . Mechai 4 Architectur 
acigs, &« ; a stamp for Prose 
4 FRE DE Ric Y UNG, Man 
7 _Duke-street, Adelphi, London. a 











l, and General 










r 
376) 


i a 2 
and J. Brown and Co., Rother- 
® HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID iRON and STEEL FiCED LOCUMOTIVE ENGINE; TENDER, 
Cc ARRIAGE, und WAGON rYRES. (C98U3) 


~ _ 2 Y om hat 
ohn Fowler, Ju i, 28, Co nhill, 
od LONDON, E.c. 
Full particulars of FOWLER'S PATENT STEAM PLOUGH can be 
obtained by applying at the above address, 
Catalogues, Containing prices and testimonials, sent post free. 


(B124) 


¥ Mart; : RE 
} Martin, Iron and Brass Founder, 
® 4, Vine-street, York-road, Lambeth.—Every description of Castings 
executed with despate h. Lathes, Fly and Band Wheels, Malleable Iron 
Spanners, Lathe Carriers, Screw Stocks, &c., Brass Bearmg s, Lathes, 
Change Wheels, Drilling Machines, Crabs, &c. Old Metal bought, (F104) 


» . . . - ‘. . aol _ 
I >enjamin Miller, Machine Tool Bro- 
KER, Providence-street, Hunslet-road, Leeds. N.B.—New and 
Second-Hand Self-Acting, Sliding, Surfacing r, and Screw-Cutting Gap or 
drake Lathes; Self-Acting Planing, slotting, Shaping, Drilling, and 
Screwing Ms achines in Stock. Delivery i immediate. (E176 


r , 
Gmith’ s Traction. Engines, mounted 
on Springs, are the Simplest and Che md in the World. Sizes, from 
3 to 50 horse-power. Portable and Fixed Engines, Saw Tables, &c.— 
Manufactory, Nene Side Ironworks, Thrap ston. (E1062) 


\fessrs. R. J. and E. Coupe, 


it Worsley Mesnes Ironworks, Wigan, Manufacturers of High-pressure 
Condensing and Non-Condensing Steam Engines up to any H.P., Sugar 
Mills, &c. N.B.—Horizontal High-pressure Steam Engines, from 10 to 
60-H.P., constantly in stock. (E1504) 


[ron Castings, of First-rate Quality, 


for machinery and other purposes. Iron roofing and every description 
D. La and founders’ work.—JAS. HAYW OOD, jun., Phenix Foundry 
erby (1145) 


\ . 
fox Brothers Derby, Engineers, 
ENGINEERS’ TOOL MAKERS, late Joseph and James Fox. 
Established 1781.—Sole manufacturers of T. S. Cressy’s Cask-making 
Machinery.— London Address, 151, Fenchurch-street-—W. G. Wuuts, 
Agent, (E72) 


Brass and Copper Tubes.— Muntz’s 


PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and for 
Marine Boilers by H.M, Government and the leading Steam-Packet Com 
panies, are cheaper and more durable than the ordinary tubes,—Address, 
GEORGE RICHARDSON and CO., 1, New Broad-street, E.C. (B131) 











Joscoe’s Self-Acting Lub: icators for 
STEAM ENGIN 1 Fustianentals. and Prices Pust-free.—Apply to 
EDWIN H. NEWBY, Leicester. 
The above Lub: icators grease every particle of steam | revious to its pass- 
| ing through the valves into the cylinders, (E1997) 





\ fale: able Lron Castings of Superior 


quality are Manufactured by the ortlind Patentees, EDWARD 
LUCAS and SON, Drontield Foundry, near She sified l. 
All orders promptly attended to.—Loudon VUflice, No. 8, King’*s-place, 


Dy 


Blackmanu-street, Boro’. (E2270) 





y 4 ° 

james Woolcott, 1, Laurence 
e POUNINEY pase E.C., CONTRACTOR and AGENT for every 
description of TOWN avd COUNTRY CASIINGS. Wrouzht Iron Steam 
Boilers, Gas-holders, Rov is, Girders, Pans, Tauk-, &e Bar Lron, Boiler and 
hip Viates, Beam Lron, hails, Bolts, Sc, Hammered Iron, im any sia'e of 
ish, to the largest size. Railway plant of every description. (£2427) 





¥yunn’s Patent Metallic Bridge Work 
§ J is the Lightest, Strongest, and most Durable in the World, according 
to pri RAILWAY WLANT of every description, —W1INDSOR BRIDG 
Tre ON WORK: 5, mear Ms anchester, (F 


{Joundation Stone to Hix bined. 
viven a ym a * ai 
ube foot. C 
Apyly to RANDELLa 


1}, in blocks of Lege dimensions, prepared to 
railway trucks at Corshom otation, at 9d. por 
st of Carriage to any locaitly suippited On application,- 
nd SAUNDERS, Corstiain, W tits, (L861) 


Machi ery for 


; hydraulic presses, rolis, edge ston 


(;tinding i and other 


corn mill-, manure factorie-, &€. ; 


&c, for oil mills; melt mill-, for breweries; cornu and seed ¢ ushing tatils; 
horizontal seam engines, from 4 to 2i-totse poser; portable eng nes, 
from 2% lo 10 horse power; circular saw benches, rack and Ox. d, Xc. &c.— 
Made by E, K. and F. TURNER, higiuners, Mitiwrights, ani Founders, 





Ipswich GO2) 


‘ 
-| “jhe Ashbury Railway Carriage and 
IRON COMPANY “LIMITED.—Works : Openshaw, Manchester, 
Manufacturers of every description of Ratiway Carriages and Wagons; 
Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles; Bar 
tron, Nammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c.; lron Rooting, Girders, Turntables, Water Columns, Water Tanks, 
Pumps, Traveilinz and Fi xe i Cranes, Switches, and Crossings. &. & 
Loudon Utiice , GREAT GEORGE STREET. 3.0 (192076) 
tic HAFFIE’'S IMPROVED MALLEABLE IRON OR 
STEEL CASTINGS. 


FcHafiie, Forsyth, and Miller, 


i A 1ILE END, G LASGOW, are now making, in this metal, ali kinds of 


Locomo*ive, Marine, and otner Engine Work, im castings weighing up to 
sie tons each, 
ihe peculiarity of this process is that the metal, after being treated in 


the | quid state, 1s cast a homoyeueous and sour d steel, which is after- 
wards easily made malleable and soft, throughout any thickness, by 
anneaiinhy. 

Among numerous applications made of this metal, and which have proved 
mest succe sful, are Locomotive Piston Packings, Slice Biocks, Brake 
inions and Nuts, Axle-boxes ond Fictings, Side Valves and Vaive 
Faces, &c., Crossheads, Piston Kings, Keversiny and Expansive Links 

idrants, &c.; llawse-pipes, vast Caps, Bulwark aud other Hinges, Cap- 
sian and Windlass Gearing, and other ship fittings. Hydraulic Cylinders 
up two von, inside diameter; Pinions fox Iron Rolling Miiis, Shells tor 
Rolls, for producing the ‘* Fullard finish.” All kinds of Wheels and 
Pinions, from the smallest class up to twotons weight, Tools for Collier's 
Patent Nut Machines, Steam Hammer Blocks and Faces, &c. &c. 

‘This metal resists the destructive action of sea water in a remarkable 
degree, and is therefore suitable for ali kinds of Submarine Work. 

A list of a great variety of articles made by McH. F. and M. will be sent 
on application. 

London Office for collecting and forwarding patterns, 27, —— 





To Ivonfoundera, fend Ireland, 


To. Oo 

Foundry) Fngineer, Menshecien, begs to call the attention of nen, 
founders to his LAJENT UPPER SUYEKE CUPOLA FURN CE, which 
effects a savingo: ‘rom 30 per cent, to 50 per cent. in Cokes, and also melts 
the metal in much ‘ss time, without ary additional labour or expense. — 
Full particulars and () stimonials ean be had, on appiication, at his Office, 
21, Moreton-street, Stran «ways Manchester, (K2072) : 


econd-hand Cases of Mathematical 
te INS(UKUMENTS Toeodolites, Leves, Penta :raphs, Quadvants, Sex- 
tants, Universal Dials, Prot actors, Curcamferentors, Priswauc aud Beam 

Compasses, Ivory and B awood Seales, Land + haws, Tapes, &e., by 

Troughton and Simms, Elliott, Dolloud, and others, «t Wu, LAW LEY's, 

78. Parringdon-suect, City B Ww Pune, by (reughton and simu, at 

Is 6d. ; T-Square-, 421n., 3s, 64, ; 8tin, > Sein, 2s. Od, 5 24in., 2s. Gd 5 18in, 

: Loin is, Od.; Lem... 1+. ‘Ga. Phe tea aphic Cameras, Loni s, Magic 

Sie nterus, S.ides, Dissoiving View Avparatus, Microscopes, 


Telescopes, 


| 
| , ’ , . 
a Upera, Kace, and ‘lourists rlasses, by Voigtla: der, boss, Dolleond, and 


others. Instruments bought or exchan ed. Catalogues forwarded on 
ree. ipt of st mp. (Fle6) 


team Pumps all Sizes, fur Land 
and MARINE a POKTABLE ENGINES, with | rdinary 


Multitubular Boilers ; PUNCH and SHEARING MACHINES, from 1} to 
14 tons. JOHN CAMEKON, Works, Egerton-street, Huline, Manchester, 


7 = (c 1598) 
. ) : 
wtewin Boilers made by Wilham 
\ WILSON, Liiybauk Boiler Works, Glasgow, on the most unproved 
principles, for home and export, All boilers made of best material 
and workmanship, proved and Warraated tight under a high ;ressure, ane 
delivered at any railway station or shipping port in the kingdom at mode. 
rate rates. Litho: uraph of Oilers forwarded Ont tree on apulic ation. (3072) 


‘team Kngines tor Sale, all New.— 


One Sete. eottnder? 18in. stroke; one l2in. cylinder, 24in. stroke ; one 
l2in cylinder, 36m. stroke ; aud one Min, cylinde r, 3 24in. stroke—all to ve 
sold very cheap.—Can be seen at E. PAGE and Co.'s, Lawrence a 
place, Lawrence Pountney-hill, Cannon-street, E.c, (1548) 








\ team Engines at £6 per Horse- 
. Power.—LANE an = CO., Engineers, Cranbrook-place, Olid Ford- 
road, London, beg to cad the attention of parties purchasing Engines, 
that, in cousequence of increased facilities in manu acturing our improved 
Horizontal Engines, they are offered at reduced prices. (G59) 


) hd ” ‘ 4 , 
‘team Boilers, Engines, &«.— 

Portable and every other descripti n of Bottera made of Best Iron, 
Cast Steel, or Puddled Steel, proved and warranted perfect und-r a high 
pressure. Also Portable and Stationary Engines, Suzar and Brew- 
ing Pans, Wrought tron Girders, &¢, Mawufactured by WILLIAM 
CAFFERATA, at the Great Northern Ironworks, Newark-on-1 rent, of 
the very best workmanship. The Stee! Boilers are recommended for 
strength and lighiness. Superintendent of Works, John Gias-on. (ELI7I) 


\ ’ : 7 x 
k irst-class New Steam Engines, of 
the best construction and finish— Horizontal, Vertical, and Portable, 
with or without Boilers; guaranteed for two years, exce ting fair tear 
and wear. Also every description of Engineers’ Tools, Boilers, Tanks, or 
- ‘astings, on the easiest terms.—Apply to GRIMMOND, LAIRD, and CO., 
15, Cannon-street West, London, B.C. (F177) 


yy = 4 ry 

i Jachine lools—Machine _ ‘T'ools.— 

Before giving Orders for Horizontal and Vertical Punching, Shear- 
ing, and Angle [ron Cutting Machines, Single Specd and Selt-acting Coun- 
tersink and Drilling Machines, Boiler and Armour Plates, Cutting and 
Planing Machines, Improved Rivetting Machines, Steam Winches and 
Cranes, &c., send for Tracings and Prices to 1. TODD and CO,, Norway- 
strect, Bridges-street, Greenwich, 5. E. , London (G55) 


\chiele’ s Turbine Water Wheels, as 


made by the North Moor Foundry Company, are suitable for every 
circumstance where steam power may be neither safe nor convenient, 

Small sizes can be driven from a tank on any house-top. Prices, from 

£3 to £7°0 each.—A model shown and explained on application to 

GKIMMOND, LAIRD, and CO., 15, Cannon-street West, ments E.C, 
6) 


Par quets Solidaires—Howard and 
SONS, 26 and 2’, Berners--treet, are prepared to supply machine- 

made pate muted solid P ARQUET FLOURS 50 per cent. cheaper than they 

have yet been offered. Lilustrated catalogues, plans, and estimates free, 


= (E2us0) 
Polls ! Rolls! Rolls ! Rolls! — 


Before you order Garboard Strak, Ship Mast, and Boiler Plate Bend- 
ing Rolls, send for Tracings and Prices to I, TODD aud CO., Norway- 
street, Bridge-street, Greenwich, 8.E., London (G54) 


pe Lancashire Steel ~ Company 
(LIMITED), GORTON-LANE, MANCHESTER.—WANTED, a 
capable of Supe rintending the Erection of the Building and 
Machmery and also the Works when erected. None need apply but who 
has been accustomed to Steam Hammers, Rolling Mills, and Furnaces, 
either of an Iron or Steel Works and who al o understands Working 
Drawings. Each applicant is requested to state his age, wuere previously 
employ ed, and how long, and the amount of salary required. —Address - 
(G6 





FOREMAN, 





above. 


~ 1 . “o 
‘| he Patent File Machine and Tile 
Manulactory Co. Limited Works, Lime-tank-strect, Ash'on Old- 
Moenutacturers of every description of PILES and 
RASPS, suitable for Engineers, Agricultural lueplement Makers, Ma- 
chini ts, &e., and the General Trade Also Makers of the PATENT 
FORGING and CUTY!NG MACHINES, which may be -een daily in + pera- 
ton at the Works ( 7) 


‘ 'y . aie 7s] \ " = 

n Sale, a First-class New Hori 
ZONTAL STEAM ENGINE; has 12m. cylinder, 2ft. stroke with 

strons Link-motion to valve, for reversing, Very suitabie for a Winding 

Engine; pree £75—ISAAG W. BOULTON, Ashtou-under-Lyne Also 
one same size, with Governor complece, price £75. (H251y) 


road, Manchester. 





‘ ‘ . ‘ << ; 
( n Sale, a Strong and Substantial 
SLUTTING MACHINE ; will take in 5t1., an lhasalé in, s rose; two 
shide and Serew-cutti. g Gap Lathes, 8 in, centres, 14-ft, beds, w.th change 
: two Slide Latins, 8-to. contees, and O-ft, bed.—apply to 
THOMAS #KAKRNLEY, Globe Works, Bradsord (Gis) 


n Sale, Slottine Machine, 6tt., 
Win. stroke; do, Sit., Gin, stroke; do, Sit, Ilin, stroke ; all 
k return motion, and self-acting iu every dhectim; b 1. 


wheels complete 


fitted with quic 





0 . and Gon, stroke; Planing Machine, 10. x : ‘4 X Bit. ; do, Sit. X 

Fy *. do Git, % 2it. X Bt. . Sewing Machine, 4 to py atte hy 
fe Drill, will cut sts 13in. to 18in, deep; Shaping Machine, bed 74tt., 
lzin stroke; do. 5,f. bed, lin, stroke ; Lever Puuching Maciine, will 
punca hin plates din. frou the edge ; L ver Seearing Machine, of same 


Punching Machine, nearly 

Prices and particulars on 
Calderdale Jronworks, 
(hig54) 


dimensions; Second-hand double ece ntric 
new, will punch 1 n. pla es Lom Grams the ede, - 
aplication to FRANCIS BERRY and SUNS, 
sowerby Bridge, York-hire 


[jugineer ‘3 Tools for Sale, and Ready 


for Delivery.—Compris sing self-acting turning : and srrew-culting lathe, 


10-1n, centre bed 18ft., with pay; cite , bed 10ft., with gap ; ditto, &-in, 
, centres, LOM, long ; ditte, 6-in, 


s, on with ap ; ditto Sin . 
came bed on i - = with a { A : neve ral hand tathes, foot lathes, compound 
and planed iron lathe beds, with gap ; ; large radml drilimg 
machine ; single and double geared vertical drilling machines ; bench, wall, 
and foot * drilling machines ; planing machine, oft. * wt. Gin, ; ditto, aft. 
X 2lin,; slotting machine, 12in, stroke ; punch ng and shearing ma- 
chin es, Bc rew jacks, crabs, grindstones, two © ast iron troughs, and other 
useful tools; also a Jarge wheel cutting machine, — Apply to W. 

BLACKeTT, Nene Lronworks, 106, Southwark Bridve-road, London, (F178) 


a _ , . 
be Commercial, Engineering, and 
SCIENTIFIC Cu LEGE, HESTE R. 

This School offers a thoroughly 8 wind EaGLien Epucation, together with 
ti the Mopekn Lan@uaGes and CLAselCs. 
"ie tue Ueeer Cc ia particular attention is given to MaTURMATICS, 
Puy L Science, and Drawine. 
“Fan as Spr sab Clans for the study of ENGINEBRING one-fourth of the 
appointments during the last two years to the ENGINEERING DeraARTMENT 
of Pusuic Works in Inpta have been made: none of the candidates from 
this school having failed. 
The COLLEGE ie beautifully situated near the cit, y, and has extensive 
buildings and grounds. Each p 7 has a separate ec} ing apartment. 
Apply to the Rev, ARTHUR RIGG, College, Chester, (E2507) 


slide rests, 








street, Covent-garden, W.C. E3272) 
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BRITANNIA RUBBER & K AMPTULICON 


COMPANY, 


72, CANNON STREET WEST, ietomnas: 
(F108) 


PENCILS, Black Lead, and Coloured Chalks. 
A. W. FABER’S POLYGRADE LESD PENCILS. 


HEINTZMANN and ROCHUSSEN, 9, Friday-street, 


Sole Agents : 
ndon, E.C. 


‘Sold by all Stationers and Artists’ Colourmen. — _ (E2456) 


TELEGRAPH WIRE. 


Lesage, Manufacturer of Gal- 


v. VANISED TELEGRAPH WIRE for the Belgian, Portuguese, 
Seanid sh, and other Governments and Railways. Holder of Prize Medai 
of the Exhibition of 1862, &e ; has Appointed, as SOLE AGENT for 
England, Mr. MAX SABEL, 2, Coleman-+treet buildings, Moorg«te-street, 
City, E C., where samples and prices may be obtained on application. 


smitas SAT=NT 
WIRE ROPE AND CABLE MACHINE, 


Guaranteed to produce Four times the usual quantity of Work, of 
Superior Quality, at One-Third the Cost for Labour. 


REFERENCES TO ALL THE PRINCIPAL <0 tonne IN THE 
KINGDOM AND ON THE CONTINENT 


Every description of Machinery and Repairs at Reasonable Prices. 


ARCHIBALD SMITH, 69, Princes Street, Leicester noe, ¥- 
ENGINEERS’ TOOLS. 
G. & A. HARVEY, 
ALBION WORKS, GLAsGOW, 


Axp 9, ADAM STREET, ADELPHI, LONDON, W.C., 
MAKERS OF 


SELF-ACTING, SCREW-CUTTING, AND 
RAILWAY WHEEL LATHES; 
BORING, PLANING, SLOTTING, SHAPING, DRILLING, SCREWING, 
PUNCHING, SHEARING, PLATE-BENDING, CORRUGATING, 
AND BAND-SAWING MACHINES. 

SPECIA& TOOLS FOR ARMOUR PLATES FOR 


FLOATING BATTERIES, &. 
PRIZE MEDAL, PARIS EXHIBITION, 1855. 


CHUBB’S 
PATENT DETECTOR 


LOCKS, 


AND 


FIREPROOF 
SAFES. 








Illustrated Price Lists Gratis and post-free, 
CHUBB AND SON, 


PAUL'S 
LIVERPUOL ; 


ST. CHURC HYARD, LONDON ; 28, LORD STREET, 
16, MARKET STREET, MANCHESTER ; 


“AND WoL VERH AMPTON, _ 





(F141) 


HENRY SYKES, 
67, UPPER THAMES STREET, 
| LONDON 
(In connection with Ruston, Proctor, and Co.), 


J Has en hi —< several ENGINES and MORTAR 
MILLS for SALE or HIRE 
Contractor for Senate: Sawing, Mortar Grinding, and other wort where 
Ste am Power is required. 
A 30-ewt,, 2-ton, and ; 








(F165) 


ANDREW AND TAYLOR, 


STEEL AND FILE MANUFACTURERS, 


3-ton Steam Crane ready for delivery 





40 BROAD STREET BUILDINGS, LONDON, E.c., 


ees — 
4 


Sole Wholesale Agents for the Sale of 


THE “ DUPLEX”? 
PATENT LEVER PUNCH 


ADOPTED by tur ADMIRALTY, 


Powerful, Portable, Simple, and 
Easy to Work. 
PRICHS, 
No. 1, to punch Jin in jin, £8 
No. 2, ~ fin. in Pin. ....000- £9 
No. 3, Pa din. it Gi. sc00.-20 BIB 


Weight of No, 1, 251b. only. 


Engineers’ Too's of every description 
Steam, Vacuum. and Hy draulic Gauges 
of every make; Brass Mountings for 





Steam Boilers; Colluge’s Patent 
Sponge Cloths ; Cotton Waste; &«. &e. 
(E2223) 





HYSON GREEN WORKS, 


NEAR 


NOTTINGHAM. 





|) ® t 
XR ae I . a 
= a 
- Y Ave 





a! 8 ar tes 
ens 7, Lt Ht 


SMITH BROTHERS & CoO., 
BRASS FOUNDERS, 
And Manufacturers of every description of 
BRASS FITTINGS FOR ENGINEERS, BOILER MAKERS, 
PLUMBERS, BREWERS, Kc. 
8. B. & Co.'s Illustrated Catalogues sent post free on application. 
LONDON AGENT 


IRA MILLER, 1, Devonshire Street, Islington, N. 





(E523 


Prize Medals, 1862, awarded both to the Exhibitors and the Inventor. 


PATENT VORTEX WATER WHEELS, 


WHIRLPOOL BLOWING FANS, CENTRIFUGAL PUMPS. 


For Descriptive Circulars, &c., apply to 


WILLIAMSON BROTHERS, CANAL TRON siemens KENDAL. 


(E2240) 


THOMAS ‘TURTON AND SONS, 


MANUFACTURERS OF 


CAST STEEL FOR PUNCHES, TAPS & DIES, 


TURNING TOOLS, CHISELS, &c, 
CAST STEEL Piston Rods, Crank Pins, Connecting Rods, Straight 


and Crank Axles, Shafts, and Forgings of every description. 


DOUBLE SHEAR STEEL Fives Margep 
BLISTER STEEL, T. TURTON. 
SPRING STEEL, Edge Tools Marked 
GERMAN STEEL, WM. GREAVES AND SONS. 


Locomotive Engine, Railway Carriage and Wagon Springs and Buffers. 


SHEAF WORKS AND SPRING WORKS, SHEFFIELD, 


LONWDCN WAREHOUSE, 35, QUEEN STREBT, CITY 


Where the Large-t Stock of Steel, Files, Tools, &c. &c., in the World, may be selected —-, ott) 
E2441 











Prize ‘Medal, 1862, awarded to GEO. 


SILVESTER’S 


SALTER and co. 
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Brass Cases. 


Iron Cases, 


No, 1.—Round Dial, 6-i in, diameter, any pressure up to = Th. oc ce co co ce oo - 358... ee 408, 
. lo oe ee ° os ° 23s. .. 34s, 

No ,2. —Ne w Quadrant P: attern, 6-in ‘diam. 8 200 ~~ « oo ee ° ° ° e 37s. 
100 oo ee ° ° . +. ee oe ee 28s. 

50s. 


No. 3.—Polished Brass Case, with open Dial, 6-in. diam. 200 


‘This Gauge has been well Tested during the last Three ‘Yeara, ‘and can be 


strongly maeiane nded on account of its simplicity of construction and iurability, being made with three spiral springs, similar to those 
so long known and tested in our Spring Balances. Each spring works on a separate washer, appearing when at rest as in Fig. 4. The to.al movement 
is very slight and equally distributed over the three well-fitting washers till they form a flat surface, as in Fiz 5, against “whi ch, consequently, the 
flexible diaphragm can be compressed withont friction or injury. As the greatest care is taken in the manufacture of these G auges, aud as they are 
set by an open colamn of mercury, their accuracy may be relied upon. 
All Gauges Warranted for Two Years, and, after the warranty has expired, any Gauge requiring it can be repaired at a trifling cost, or be 
replaced by a New one for Ten Shillings, 


Sole Makers, GEO. SALTER & CO., West Bromwich, 


MANUFACTURERS OF THE SPRINGS, AND PATENT SPRING BALANCES FOR SAFETY VALVES. 
DYNAMOMETERS, for Testing Strength of Yarn, Cotton, Rope, Canvas, Wire, &c., from Ong Ounce to Two Tons. 





Steel Springs Made to Order and Regulated a] Pressure Required, &c. —_ 
a wer ; .. ROLLED MALLEABLE IRON 
GREENS PATENT IMPROVED <—=aagpeest JOISTS AND GIRDERS. 


VERTICAL ENGINES AND BOILERS 


COMBINED. 


| Of various sizes up to 12in. deep, with Top and 
| Bottom Flanges, 5in. wide, rolled up to 30ft. long. 


| Can be produced 18in. deep if required, 


~ ANGLE, TEE, and all other forms of ROLLED 
g IKON, of extraordinary sizes and lengths, 
' 


For SECTIONS, PRICES, and other particulars, 
! Apply to 
| MATHER, LEDWARD, and Co. 


LIVERPOOL, (E1463) 


J. TYLOR & SONS 


IMPROVED 


DIVING APPARATUS, 


As supplied by them to the 
LORDS COMMISSIONERS OF 
THE ADMIRALTY, 
From £95 10 £1235. 

















Tilustrated Catalogues on appli- 
cation to the Manutacturers, 

J. TYLOR & SOWS, 
WARWICK-LANE, NEWGATE- 
STREET, LONDON 

(b2121) 


FRANCIS MORTON & CO., 
JAMES STREET, LIVERPOOL, 

LONDON OFFICE, 19, PARLIAMENT STREET, WESTMINSTER 
SRAENG f= 3. MANUFACTURERS OF 








CORRUGATED GALVANISE 
IRON ROOFING PLATES 
Of all Sizes. 
GALVANISED IRON 


ROOFING TILES 
EASILY FIXED, 
AND PREPARED FOR 
Export. 
Iron Rcors AND BUILDINGS. 
llustrated Jists and full particulars on application. 
IMPROVED he 5 gg ROPE LIGHTNING CONDUCTORS, complete 
10d. to Is. 8d. per foo -" 
—- PORY HAIR FELTS, in long lengths, 1s. 1}d. to 1s. 4 
per y Wire Ropes, &c. ; WEIGHBRIDG! §. 
Sole Manufacturers and Patentees of the Prize Iron Cable Stran 
Fencing, for Railways, Parks, Pl-asure Gi sunds, and } arm Lands, and a4 
export to the colonies, Saves two-thirds of the ial. ur u.uaily 1equ “y 
ib UxIng. (E2826) 





phese I eaten : are Suitable for a 


variety of sean ses. They occupy a small space, and will be found 
admissible in places where no other form of Engine and Boiler could be 
fixed. They are manufactured from 2 to 20 Horse Power, which can be 
seen at work at our London or Leeds establishments. 
Improved Double-Geared to lift light and heavy weights) HOISTING 
and PUMPING ENGINES, from 8-Horse Power and upwards, adapted for 
Coal and other Mines, Contractors, Builders, Decks of Vessels, Wharfs, 





&e. &e. 
Illustrated Price Lists, with full particulars, free on application. 


THOM/S GREEN & SON, SMITHFIELD IRONWORKS, LEEDS; 
Anp 2, FARRINGDON ROAD (late 2, Victoria-street), HOLBORN ‘HILL, 
LONDON, E.C. Fl48) 
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NOTICE TO INVENTORS. 


()ftice for Patents of Invention, 4, 


Trafalgar-square, Charing-eross.—The ‘‘ Circular of Sutantion” 
may be had, gratis, as to the reduced expense and facility of protection 
for Sassetiens under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the present time, by applying personally or by letter to Messrs, 
PRINCE andCo., Patent Ottice, 4, Trafalgar-square, Charing cross. (5017) 


()ttice for Patents, London.—Messrs. 


DAVIES and HUNT (1, Serle-street, Lincoln’s Inn, London, W.C ) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ‘*‘ Handbook for Inventors,” gratis, on appli- 
cation or by letter. (89382 2) 


nventions !—Mr. W illiam Brookes, 


Patent and Registration Agent (20 years’ practice in patent no 
62, Chancery-lane, London, ‘“‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


Patent Office, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draugbtsman, of Twenty-five years’ experience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. (ircu- 
lar of information and plate of Mechanical Motion free on application. - 

(9 


Patents and Registrations.— 
INVENTORS can be supplicd with a (free) PAMPHLET of 
INFORMATION on BRITISH and FOKEIGN PATENTS -_ REGIS- 
TRATIONS, from the Patent Office, 84, Fleet-street, London. Conducted 
by M Mr. r. HENRY, Memb. Soe. Arts. (F103) 


atents.—Mr. “Vaughan, Member 


of the Society of Arts, a and F = ign avd t Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions. Pvrovisional pro- 
tection, 6 to 8 gui neas. A ‘* Guide toInventors” free by post. "158 


To ‘Inventor s—The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moderate charges, 
Unusual advantages afforded to Inventors. A HANDBOOK as to the 
course of procedure and charges for securing patents is-ued gratis, 

(B610) R. MARSDEN LATHAM, Sec, 


Permanent Way. ;—For Particulars 


respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir 
ing no wedge or bolt), &., apply to Mr. F. WISE, C.E., 22, Buckinghame 
wrest, Adelphi, w.c. (3987) © 


pecifications priced for Lap-welded 
oiler Tubes; Gun Metal and Iron Steam Engine aon 
A. Machinery ; ; Wrougb: iron Pipe for Steam or Water anu Gaa, 


LAMBERT PROTHERS, WALSALL. (F2 18) 


a > ' : 

{ )rmerod Grierson & Co.. Engineers. 
~~ Millwrights, ana Boilermakers, ST. GEORGE’S IRONWORKs, 
MANCHESTER, beg to call attention to their stock of PATTERNS .or 
SPUR, BEVEL, ana MITKE WHEELS, PULLEYS, ac., vemy tne largest 
stock in the Trave. WHEELS of ANY SIZE and PITCH not contained in the 
list will be suppned on very advantageous terms. ang "© Char *« maue 
for the use of Patterns, List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Iren Bridges, tron 
Koofting, Girders, Turntables, Traverses, Cranes, Water Columns, Pa a 
avd Tanks Hydrs ali and other P resaes, &e. &e. 429) 


























| oContractors.—Sissonsand W hite’s 

PATENT STEAM PILE DRIVER, the most perfect and econ« mics 
piling machine to which steam has been applied. Description and testi- 
monials sent on application to 8, Station-terrace, Hull. 

Extract from a report of a pap er on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 5tin, 1859 :— 

“ Pile driving by steam power was next treated of, the author describing 
some of the most principal machines which have been invented, preferring 
Sissons and White’s as being the most economical and practically usefu!, ’ 

ET 13) 








Fconomic Permanent Way Com pany 


(Griffin's Patent).—Engineers and Gentlemen interested in Railways 
are invited to examine this System, now beins universally adopted, and 
stated by the clief engineers and contractors tu be ‘‘superior te any ever 
ey invented.” Can be seen at the offices—New Ad elphi Chambers, 

Jobn-street; on several Metropolitan Railways; or at the Phenix 
Ironworks, Glasgow. (F154 


The Patent File Machine and File 


Manufactory Co. Limited Works, Lime-bank-street, Ashton Old- 
road, Manchester. Manufacturers of every description of FILES and 
RASPS, suitable for Engineers, Agricultural Implement Makers, Ma- 
chinists, &c., and the General Trade. Also Makers of the PATENT 
FORGING and CUTTING MACHINES, which may be seen daily in os ra- 
tion at the Works. (G2 





The Ashbury Railway Carriage and 


IRON COMPANY LIMITED.—Works: Openshaw, eadieatee. — 
Manufacturers of every description of Railway Carriages and Wagons; 
Wrought and Cast Iron Carriage and Wagon ‘Wheels, Tyres, Axles; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c. ; Iron Roofing, Girders, Turntables, Water Columns, Water Tanks, 
Pumps, Trav elling and Fixed Cranes, Switches, and Crossin, HS, &e, &. 

London Office—27, GREAT GEORGE STREET. 8.W. (2076) 


\[etropolitan Railway Carriage and 
4 WAGON COMPANY (LIMITED), SALTLEY WORKS, BIR- 
MINGHAM (successors to Joseph Wright and Sons, Railway Carriage and 
Wagon Builiers and Contractors. Railway Carriages and Wagons of 
every description supplied either for cash or deferred payments, and 
Railway Wagons to be Let on Hire.—For terms and particulars apply to 
red Works, Birmingham; London Agency, 8, ,Adam-street, Adelphi, 
W.c. 


i640 








TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPA | its ke. 


The Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 


and Co., in 
Valves. Hose Pipes, Delivery and Suction, 
Washers, Flexible Tubings. 
Sheets Driving Belts or Mill Bands, 


Railway Buffers. Engine Packing. 
And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresham- 
street West, London, E. C, 
N.B,—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
ssnmneneetsnine up to 6ft. in, diameter. in any thickness. (oz1) 


ne First- class 20- Horse Pow er 


High-Pressure Horizontal ENGINE, New, weighs nearly 9 tons. 
Price, £190. 
One ditto, 4-horse power, £35. 
One 10-horse power Vertical High-presxure Engine, on a massive A frame 
with coil heating apparatus. Price, £85 
Two 6-horse ditto. Price, £70 each. 
Three 4 ° » £45 
Three 3 - o £36 
One 4-horse power Uscillating, Reversible Engine, and Beiler 
with heating tank, complete, and ready for work. Priee, £ilv. 
Patent Self-charging Pumps of every description, tor ships, breweries, 
deep wells, fire engines, &c., to crder, or on stock.—Apply to WINSTANL EY 
, Barten-street Upper Parliament- 
Plane? 





attached 


and KELLY, Engineers, Millwriehts, ee 
street, Liverpool. 





fe 
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rinting. —Estimates for Printing 


any Description of Work forwarded by TAYLOR and GREENING, 
of Graystoke-place, Fetter-lane, Lendon, Printers of ‘“‘ THE EN —= EER” 
C924) 


What. will this Cost to ] Print ? is a 


thought often occurring to literary men, public characters, and 
persons of benevolent intentions. An immediate answer to the inquiry 
may be obtained. A Specimen Book of Types, and information for authors, 
sent on application, by RICHARD BARRETT, 13, Mark-lane L owns 
2406) 


W Tire - Ropes: of Every Deser iption. 
—Stvand for Fencing, Railway Signals, Wire Sash Cords, Copper 

Lightning Conductor, Submarine Electric Cables, and Telegraph Stores, 

&-.—JAM ESSTEP HENSON and Co., Millwall, London, E. F130 » 


Wire ‘Ropes for Mining, Railway, 


and ENGINEERING PURPOSES. ean Plough Ropes, made 
of Webster and Horsfall’s Patent Steel Wire, Copper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &c. Flexible Steel and Iron Wire 
Ropes, specially adapted to small gear.—WILKINS and WEATHERLY 
39, Wapping, London, E. (B494) 


Te Pap er-Makers. — All Kinds of 
MBS. 


and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 
Made by John Macintosh, Aberdeen. London Office, 10, Poultry. First 
class references, —T. DON, Agent. (D981) _ 


‘The London Drawing Association, 


for supplying Engineering, Sedhenianh. Architectural, and eaent 
Drawing Designs, Maps, Plans, Tracings, &c. &e. Enclose st: amp for Pros- 
pectus, FREDERIC YOUNG, Manager. 
7, Duke-street, Adelphi, London. (E376) 


G and J. Brown and Co., Rother- 


HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID IRON and STEEL FACED LOCOMOTIVE ENGINE, TENDER, 
CARRIAGE, and WAGON TYRES. (C923) 


john Fowler, Jun., 2 28 3, Cornhill, 


LONDON, E.C. 
Full particulars of FOWLER'S PATENT STEAM PLOUGH can be 
obtained by applying at the above address, 
Catalogues, containing prices and testimonials, sent post free. 














(B124) 


+} “ dae a] 7" 
J Martin, Iron and Brass Founder, 
@ 4, Vine-street, York-road, Lambeth.—Every description of Castings 
executed with despatch. Lathes, Flv and Band Wheels, Maileable Iron 
Spanners, Lathe Carriers, Screw Stocks, &c., Brass Bearings, Lathes, 
Change Wheels, Drilling Machines, Crabs, &c. Old Metal (F104) 


:| Benjamin Miller 
KER, Providence-street, 
Second-Hand Self-Acting, 


bought, 


Hlunslet-road, Leeds. N.B.—New and 
Sliding, Surfacing, and Screw-Cutting Gap or 


srake Lathes; Self-Acting Planing, Slotting, Shaping, Drilling, and 
Screwing Machines in Stock. Delirery immediate (E176 
‘mith’s Traction Engines, mounted 


are the Simplest and Cheapest in the World. Sizes, from 


on Springs, 








8 to 50 horse-power. Portable and Fixed Engines, Saw Tables, & 
Manuf.etory, Nene Side e Ironw: rks, Thra,sten E106") 

» ny ‘ 

A. od. and Kk. Coupe, 
4 vy Mesnes Ironworks, Wi mufacturers of Hizh-pres-ure 
Confenpsing and Non-Condensing engines up to any ILP., Suvar 
Mills, &c. N.B.--Horizontal HMigh-pre re Steam Engines, fiom 10 to 
60-1.P., constantly in stoc! (E1504) 


. Ves ot] _ > Wire “4+ als 
ron Castings, of First-rate Quality, 
for machinery and other purposes. Iron roofing and every description 
of smith and founders’ work.—JAS. HAYWOOD, jun., Phenix Foundry 
Derby. Diss) 


7 ry al > y] va] 
|: ox brothers, Derby, Kngineers, 
ENGINEERS’ TOOL MAKERS, late Joseph and James Fox. 
Established 1781.—Sole manufacturers of T. 5. Cressy’s Cask-making 
Machinery.— London Address, 151, Fenchurch-street—W. G. Wuurtr, 
Agent. (E 1172) 


z ve ~ « ] ‘ 

j5tass and Copper ‘Tubes.— Muntz’s 
PATENT SOLID ROLLED BRASS and COPPER TUBES, now 

extensively used on the principal Home and Foreign Kailways, and for 

Marine Boilers by H.M. Government and the leading Steam-Packet Com 

anies, are cheaper aud more durable than the ordinary tubes,—Addresa, 

GEORGE RICHARDSON and CO., 1, New Broad-street, E.C, (B131) 





; 1 > . . oo 
Joscoe’s Self-Acting Luli icators for 
STEAM ++ ag prea and Prices Post-tree.—Apply to 
EDWIN H. NEWBY, Leicester. 
The above Lubricators grease every particle of steam | revious to its pass- 
ing through the valves into the eylinde rs, (E1097) 








\jalle able Iron Castings of Superior 
quality 


are Manufactured by the original Patentees, EDWARD 

LUCAS and SON, Dronfield Foundry, near Sheffield. 

All orders pro mptly attended to,—London Office, 
Blackman-street, Boro’. 


No. 8, King’s-place, 
(E227 ) 


am ‘ 
J ames Woolcott, 1, Laurence 
e POUNTNEY HILL, E.C., CONTRACTOR and AGENT for every 
description of TOWN and COUNTRY CASTINGS. Wrought Iron Steam 
Boilers, Gas-holders, Roofs, Girders, Pans, Tanks, &c. Bar Lron, Boiler and 
Ship Pl: ates, Beam Iron, Rails, Bolts, se, Hammered Iron, in any state of 
finish, to the largest size. Railway plant of every description. (E2427) 


* 7 . . 
Foundation Stone to Kix Machinery. 
—Sound hard STONE, in blocks of large dimensions, prepared to 
given sizes, delivered in railway trucks at Cershum Station, at 9d. per 
cube foot. Cost of carriage to any locality supplied on application,— 
Apply to RANDELL and SAUNDERS, Corsham, W i'ts, (E861) 


Mc HAFPFIE'S IMPROVED MALLEASBLE IRON OR 
STEEL CASTINGS. 
r *1) 
Melati ie, Forsyth, and Miller, 
1 MILE END, GLASG OW, are now making, in this metal, all kinde of 
Locomosive, Marine, up to 
two tons cach. 

The peculiarity of this process is that the metal, 
the liquid state, is cast a homogeneous and sound steel, 
wards easiiy made malleable and soft, throughout any 
annealing 

Among ‘numerous applications made of this metal, and which have proved 
mest succes sful, are Locomotive Piston Packings, Slide Blocks, ak 
Pinions and Nuts, Axle-boxes and Fittings, Slide Valves and Va 
Faces, &c., ¢ rossheads, Piston Rings, Reversing and Expansive Links, 
Quadrants, &c. ; Hawse-pipes, Mast Caps, Bulwark and other Hinges, Cap- 
stan and Windlass Gearing, and other ship fittings. Hydraulic Cylind rs 
up to w5in. inside diameter; Pinions for Lron Rolling Miils, Shells for 
Kolls, for producing the ** Fallard finish.” All kinds of Wheels and 
Pinions, from the smallest class up to twotons weight. Tools for Collier's 
Patent Nut Machi: es, Steam Hammer Blocks and Faces, &c. & 

This metal resist» th destructive action of sea water in a remarkable 
degree, and is th erefore suitable for ali kinds of Submarine Work. 

A list of a great varicty of articles made by McH. F. and M, will be sent 


aud other Engine Work, in castings weighing 


after being treated in 
which is after- 
thickness, by 














on application : 
London Office for collecting and forwarding patterns, 27, Tavistock- 
street, Covent-garden, W.C (£2272) 





Machine ‘lool Bro- | 


| road, London, 





| Steam iungines for 


SS _ 


R eady - for Immediate. Delivery. — 
on Locomotive, or Fixed Steam Engines, Saw Benches, Steam 
Ploughs, Pumps, &e., &. RICHARD GARRETT and SON, Leiston 
Works, Suffolk. Contracts taken for Castings, Engineering, and Boiler 
Work. (G79) 


‘} o lronfounders, &c.—J. Lreland, 
Foundry Engineer, roan A begs to call the attention of hes 
founders to his 1ATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a savinge! ‘rom 30 per cent, to 60 per cent. in Cokes, and also melts 
the metal in much ‘ess time, without any additional labour or expense.— 
Full particulars and T:-timonials can be had, on application, at his Office, 
21, Moreton-street, Stran eways Manchester. (E2072) 


1 . 
Second- -hand Cases of Mathematical 
INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quadrants, Sex- 
tants, Universal Dials, ‘Protractors, Circumferentors, Prismatic and Beam 

Compasses, Ivory and Boxwood Scales, Land Chains, Tapes, &c., by 
Troughton and Simms, Elliott, Dollond, and others, at WM. LAWL y's, 
78, Farringdon-street,. City. Bow Pens, by Troughton and Simms, at 
1s, 6d. ; T-Squares, 42in., 3s. 6d. ; Séin., 3s. ; 80in., 2s. Od, ; 24in., 2s. 6d; 18in, 
2s. ; léin. Is. Od.; Ivin., 1s, 6d. Photographic Cameras, Lenses, Magic 
Lanterns, Siides, Dissolviag View Apparatus, Microscopes, Telescopes, 
Opera, Race, and Tourists’ Glasses, by Voigtlander, Ross, Dollond, and 
others: Instruments bought or exchanged. Catalogues forwarded on 
receipt of stamp. (F166) 
NOTICE.—NOT REMOVED. 

1 y ? 419< m 

A t Suffell’s, 132, Long Acre, London, 
s W.C., Cases of Drawing Instruments from 5s. to 10s. 6d.; Mechanical 
ditto, 12s. 6d. to 2Is.; Engineers’ Sets, 21s. to 30s.; Architects’ and 
Draughtsmen’s Sets, portable, 25s. to 45s ; Magazine Sets, 50s, to £5; a 
Pocket Set, 12s. 6d.; fine Electram ditto, 21s. Separate instruments if re- 
quired. Second-hand ditto of every description. Standard Measures for 
home or foreign service forwarded to all parts, on remittance or London 

reference, (F157 


Steam Pumps all Sizes, for Land 

and MARINE purposes; PORTABLE ENGINES, with ordinary 

Multitubular Boilers ; PUNCH and SHEARING MACHINES, from 1} to 

14 tons. JOHN CAMERON, Works, Egerton-street, Hulme, Manchester, 
(C1898} 


team Boilers made by William 
\ WILSON, Lilybank Boiler Works, Glasgow, on the most improved 
principles, for home and export. Al! boilers made of best materia) 
and workmanship, proved and warranted tight under a high pressure, ang 
delivered at any railway station or shipping port in the kingdom at modes 
rate rates. Lithograph of boilers forwarded post free on application, (3022) 


steam Hammers.—34-ewt., 6-cwt., 
) 9-ewt., 12-cwt., and 20-ewt. CONDIE’S PATENT DOUBLE ACTING 

STE \M HAMMERS, ready for delivery.—ALLAN ©. WYLIE, Successor 

to John Condic, 9, Adam-street, Adelphi, London, WLC (E1S70) — 





wteam Kngine.—F or Sale, a |0-horse 


CONDENSING * TABLE ENGINE working order, Will be 
Sold very cheap.--For particulars, or to view, apply to Mr, ARNEY 
SHERWOOD, Battersea, 8.W (G162) 


‘ 
Sale, all New.— 
One Win, cylinder, ISin. stroke; one lin, cylinder, 24in. stroke ; one 
Vin. eylinder, Sém, stroke; and one I4in. cylinder, 241m. stroke—all to be 
old ry cheap.—Can be seen at E PAGE and Co.'s, Lawrence Pountney- 
place, Lawrence Pountnuey-hill, Cannon-street, B.C, (E648) 


. , 
at £6 per Horse- 
. Power.—LANi& and CO., Engineers, Cranbrook-place, Old Ford- 
bey to cal the attention of parties purchasing Enyines, 
eased facilities in manu acturing our improved 
ffered at reduced prices (G160) 


Horizontal Engines, they are 
4 v « > . . ‘ P M4 ) 
steam Boilers, Envines, &.— 
h Portable and every other description of Boilers made of Best Iron, 
Cast Steel, or Puddled Steel, proved and warranted perfect under a high 


ernnione 
—team Eneines 


that, in consequence of Ine 


pressure. Also Portable and Stationary Kugines, Sugar and Brew- 
ing Pans, Wrought tron Girders, &c. Manufactured by WILLIAM 
CAFFERATA, at the Great Northern lronworks, Newark-on-Trent, of 


Boilers are recommended for 
(e171) 


the very best workmanship. The Steel 
trength and lightness. Superinteudent of Worea, John Glasson. 


I irst-class New Steam Et ngines, of 


the best construction and finish— Horizontal, Vertical, and Portable, 
w th or without Boilers; guaranteed for two years, excepting fair tear 
and wear. Also every description of Engineers’ Tools, Boilers, Tanks, or 
Cc astings, on the easiest terms,— Apply to GRIMMOND, LAIRD, and CO., 
15, Cannon-street West, Loudon, BA 4 (F177) 


Jortable Engines of all Sizes, both 


New and Second-hand, on SALE or HIRE, Also all kinds of 
Pumps, Mortar Miils, Winding Gear for sinking Shafts, Saw Benches, 
xc.—ISAAC W. BOULTON, Ashton-under-Lyne (1169) 


Jortable Engines by Hornsby, each 

7 and 8-horse, by Clayton each 6 and &-hors:, also 5-horse. 6-horse 

Vertical, tixed on Copper-tubed Haystack Boiler ; 24-horizontal on Mulli- 

bular Boiler, Punching Machines, all in good order, cheap,—Apply to M. 
PAYNE and CO., Vulcan Ironworks, Thrapston, (G78) 


Yortable Steam Engines —Henry 


SYKES, 67, Upper Thames-street, London, has a number of SECOND- 
HAND } ENGINE Sim perfect condition. Mortar Mills, Pump, &e. 
(G181) 


Jortable Engines on “Sale. —One 6- 


florse, by Tuxford me Son, in excellent condition, just undergone 
a thorough repair, and re ady for work. Price low, Also, one 7-horse 
ditto, made by Horsfield Brothers, in working condition, cheap; adapted 
for working a saw bench or machinery in a workshop.—Also, a 12-horse 
power high-pressure Beam Engine and 15-horse Boiler, equal to new, with 
fly-wheel, 45 ewt., pump, governors, &. &c., a bargain, Several Boilers, 
pans, French and #elgian Millstones, Shafting, Pulleys, Mill Gearing, 
S¢.—May be seen, and particulars had, on applica ion to WILLIAM J. 
Ww IL KINSON, Machinery Avent, High-strect. and Carr-lane, Hull. (G126) 


Parquets Solidaires—Howard and 
SONs, 


26 and 2 , Berners-street, are prepared to supply machine- 

made patented solid PA RQUET FLOURS 50 per cent, cheaper than they 

have yet been offered lilustrate d catalogues, plans, and estimates free 
(E2280) 


‘\rinding and other Machinery for 


corn mills, mu. es factories ; hydraulic presses, rolls, edge stones, 
&c., for oil mills ; malt mills, for sere he soe corn and se red erushing maills ; 
horizontal steam engines, from 4 to 20-horse power; portable engines, 
from 2 to 10-horse power ; circular saw benches, rack and fixed, &c. &c.— 
Made by E. R. and F, TUR NER, Engineers, Mi'lwrights, ana Founders, 
Ipswic h. (G52) 


Spence’ s Patent Cement, for Lining 


the Insides of Iron Ships, to prevent that, &c., and also an 
substitute for wood linings in cabins, saloons, sleeping berths, &.—C. V 
SMITH and CO., 20, Laurence-lane, Cheapside, E.C, 
Agents.—J. Baruey, 389, Stratford-roa l, Manchester ; 
Southampton ; D. Kixnookn, 45, Renfield-strect, Glasgow. 


° ? ny ° Pn he T . 
\\chiele’s s Turbine Water Wheels, as 
K made by the North Moor Foundry Company, are suitable or every 
circumstance where steam power may be neither safe nor convenient 
Small sizes can be driven from a tank on any house-top. Prices, from 
£3 to £710 each.—A model shown and explained eon application to 
GKIMMOND, LAIRD, and CO,, 16, Cannon-street Went, canton, BO, 

rt 








Bucuan and Son, 
(G96) 
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PATENT ANTI-ATTRITION METAL. 
Bearings of this Metal are at least 


50 per cent. more durable, and 25 per cent. cheaper, than any other 
Metal.—SOLE MANUFACTURERS, 


WM. LEVETT AND CoO., 
WORKS, EMERSON SIREET, SOUTHWARK, S.E. 


BRITANNIA RUBBER & KAMPTULICON 


COMPANY, 
72, CANNON STREET WEST, LONDON. 
(F103) 
EXHIBITION MEDAL OF 1862 TO 


THE STEPHENSON 
METAL TUBE AND COPPER ROLLER COMPANY 


(LIMITED). 


WORKS, LIVERPOOL STREET, BIRMINGHAM. 
ALEXANDER PARKES, MANAGER, 


CONTRACTORS TO THE ADMIRALTY. 
MARINE AND LOCOMOTIVE BOILER TUBES; 
Superheating and Cond Tubes; 
CALICO PRINTING & EMBOSSING ROLLERS, &c. 


London Agent, Harcourt Quincey, 150, Fenchurch-street. (F173) 


PATENTEES, 
(F171) 





et 





TELEGRAPH WIRE. 
Lesage, Manufacturer of Gal- 


@ VANISED TELEGRAPH WIRE for the Belgian, Portuguese, 
Spanish, and other Governments and Railways. Holder of Prize Medal 
of the Exhibition of 1862, &c.; has Appointed, as SOLE AGENT for 
England, Mr. MAX SABEL, 2, Coleman-street-buildings, Moorgate-street, 
City, E.C., where samples and prices may be obtained on application. 


SMITH’S PATENT (E2170) 
WIRE ROPE AND CABLE MACHINE, 


Guaranteed to produce Four times the usual quantity of Work, of 
Superior Quality, at One-Third the Cost for Labour. 


REFERENCES TO ALL THE PRINCIPAL ROPEMAKERS IN THE 
KINGDOM AND ON THE CONTINENT. 
Every description of Machinery and Repairs at Reasonable Prices, 


ARCHIBALD SMITH, 69, Princes Street, Leicester Syme, ©. 
ENGINEERS’ TOOLS. 
G. & A. HARVEY, 
ALBION WORKS, GLASGOW, 


Axp 9, ADAM STREET, ADELPHI, LONDON, W.C., 
MAKERS OF 
SELF-ACTING, SCREW-CUTTING, AND 
RAILWAY WHEEL LATHES; 
BORING, PLANING, SLOTTING, SHAPING, DRILLING, SCREWING, 
PUNCHING, SIIEARING, PLATE-BENDING, CORRUGATING, 
AND BAND-SAWING MACHINES. 





SPECIAL TOOLS FOR ARMOUR PLATES FOR 
FLOATING BATTERIES, 4. 
PRIZE MEDAL, PARIS EXHIBITION, 1855. 
(E1748) 





lo Engineer 1 Otl 
O hgimeers anc 1ers 
us |) using Hydraulic Presses. —HAWKINS’ HYDRAULIC 
PRESSURE GAUGE is unfailing and simple in its action, is 
easily attached, and correctly indicates the pressure used, 

W. H. begs to state that he manufactures every descrip- 
tion of Hydraulic Presses, and likewise Hydraulic Cup 
Leathers, which he can recommend with confidence as the 
best that can be made. 

Numerous Testimonials from eminent firms and gentle- 
men may be had on application to W. HAWKINS, No. 5 
Red Lion-street, Clerkenwell-green. (F169) 


J) HENRY SYKES, 
' 67, UPPER THAMES STREET, 
[ } LONDON 

(in connection with Ruston, Proctor, and Co.), 


/ Has en hand several ENGINES and MORTAR 
~ MILLS for SALE or HIRE, 


Contractor for Pumping, Sawing, Mortar Grinding, and other work where 
Steam Power is required. 
A 30-ewt., 2-ton, and 3-ton Steam Crane ready for delivery 


ROLLED MALLEABLE IRON 
JOISTS AND GIRDERS. 


Of various sizes up to 12in. deep, with Top and 
Bottom Flanges, 5in. wide, rolled up to 30ft. long 
Can be produced 18in. deep if required, 


a ANGLE, TEEF, and all other forms of ROLLED 
= IRON, of extraordinary sizes and lengths. 
| 







(F165) 





a ae 


—---¥ 





| For SECTIONS, PRICES, and po particulars, 
| Apply to 
; MATHER, LEDWARD, and €o0. 


a LIVERPOOL. (E1462) 


ANDREW AND TAYLOR, 
STEEL AND FILE MANUFACTURERS, 
40 BROAD STREET BUILDINGS, LONDON, z.Cc., 


Sole Wholesale Agents for the Sale of 


THE ‘ DUPLEX” 
PATENT LEVER PUNCH 


Powerful, Portable, Simple, and 
Easy to Work. 





PRICES, 
No. 1, to punch jin. in fin, ...e00-- £8 
No, 2, o jin. in Jin. ........ £9 
No. 3, _- jin. in gin. ......6- £12 


Weight of No. 1, 251b. only. 


Engineers’ Tools of every description 
Steam, Vacuum, and Hydraulic Gauges 
of every make; Brass Mountings for 
Steam Boilers; Collinge’s Patent 
Sponge Cloths ; Cotton Waste; &. &. 

the French ‘“* MASTIC LERENARD,” or 
Price £143 per ton, ready for 
(E2223) 





Sole Wholesale Agents for 
Patent India Rubber Steam Packing. 


use, 





GILL AND CO., 
TAVISTOCK IRON WORKS, TAVISTOCK, 


(Established in 1804), Engineers, Iron and Brass Founders, Manufacturers 
{Steam Engines and Boilers, Chains of all dimensions, Steeled Shovels to 
any pattern, and every description of Cast and Hammered Iron for Mining, 
Manufacturing, and Agricultural purposes. All Boilers and Chains proved 
by hydraulic pressure. Foreign Mining Companies supplied on liberal 
terms. Agents for Tangye’s Patent Hydraulic Lifting Jack, and Weston’s 
Patent Differential Pulley Blocks. (D2214) 





The Patent Anti-Attrition 


BEARINGS. 
Metal 


Saves at least 50 per cent. in WEAR and 25 per cent. in COST. 
Extensively used by the Principal RAILWAY COMPANIES in England 


and en the Continent, and by ENGINEERS and MACHINISTS. 


‘WM. LEVETT AND CO.,, PATENTEES, 
WORKS, EMERSON STREET, SOUTHWARK, S.E. (F172) 














MANUFACTURERS OF 


\CAST STEEL FOR PUNCHES, TAPS & DIES, 


TURNING TOOLS, CHISELS, &c, 


CAST STEEL Piston Rods, Crank Pins, Connecting Rods, Straight 
and Crank Axles, Shafts, and Forgings of every description. 
Fries MARKED 4 
T. TURTON. 
Edge Tools Marked 
' WM. GREAVES AND SONS. 


Locomotive Engine, Railway Carriage and Wagon Springs and Buffers. 


DOUBLE SHEAR STEEL, 
BLISTER STEEL, 
SPRING STEEL, 
GERMAN STEEL, 


THOMAS TURTON AND 


SONS, 


LY 
Z 
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SHEAF WORKS AND SPRING WORKS, SHEFFIELD, G27 


LONDON WAREHOUSE, 35, QUEEN STREET, CITY 
Where the Largest Stock of Steel, Files, Tools, &c. &c., in the World, may be selected from, 





(E2441) 














PATENT STEAM 


"y 4 Way 
gi? SAURep., yy ' 
"AM GAUGE . 
Warranted. 
a 


t 
w esters Pour 













No. 1.—Round Dial, 6-in. diameter, any pressure upto 200Ib. .. «. 
: 100 oo ee 


Prize Medal, 1862, awarded to GEO. SALTER and CO. 


SILVESTER’S 


AND WATER GAUGES. 





BOS. 6. oe ee 403, 


” » SF ” ” ” o wee ce 6h. ee cw oe cg TR we to 
No ,2.—New Quadrant Pattern, 6-in diam. ,, 200 os os sine; aki 37s. 
* " ” ” ” 100 os 46 60 00 Se 0 ce 06 6s se ee 68 oo ce 28s 
No. 3.—Polished Brass Case, with open Dial, 6-in. diam. 200 ee ia Cc an CeO RD ee ae Se oe co co co 508, 
,; = ] ° . 
This Gauge has been well Tested during the last Three Years, and can be 
strengly recommended on account of its simplicity of construction and durability, being made with three spiral springs, similar to those 


so long known and tested in our Spring Balances. Each spring works on a separate washer, appearing when at rest as in Fig. 4. 


The total movement 


is very slight and equally distributed over the three well-fitting washers till they form a flat surface, as in Fiz 5, against which, consequently, the 
flexible diaphragm can be compressed withont friction or injury. As the greatest care is taken in the manufacture of these Gauges, and as they are 


ret by an open column of mercury, their accuracy may be relied upon. 


All Gauges Warranted for Two Years, and, after the warranty has expired, any Gauge requiring it can be repaired at a trifling cost, or be 


replaced by a New one for Ten Shillings. 


Sole Makers, GEO. SALTER & CO., West Bromwich, 


MANUFACTURERS OF THE SPRINGS, AND PATENT SPRING BALANCES FOR SAFETY VALVES. 
DYNAMOMETERS, for Testing Strength of Yarn, Cotton, Rope, Canvas, Wire, &c., from One Ounce to Two Tons. 


Steel Springs Made to Order and Regulated to Pressure Required, &c. 


E1087 §§ 








RUSTON, PROCTOR, 


& COS 


CELEBRATED PORTABLE ENGINES 


FOR THEIR SUPERIOR EXCELLENCE HAVE RECENTLY HAD AWARDED 


SEVENTEEN GOLD, SILVER, AND BRONZE PRIZE MEDALS, 


INCLUDING THOSE OF 


LON DON, ST. PETERSBURGH, SCHWERIN, GOTHEBORG, LILLE, HAMBURGEH 
iA HAYE, BELFAST, &c. &c. 


They are made with one or two Cylinders, in sizes of from Four to Forty Horse Power, and are offered 
to the Public as combining advantages and improvements which render them suyerior to all others, 
especially for the following purposes, for which, in any climate, they are specially adapted viz. :— 


DRIVING CENTRIFUGAL 
PUMPS (for Irrigation or 
Drainage), 


COTTON GINS, &c., 
CONTRACTORS’ MORTAR MILLS, 
BRICKMAKING MACHINERY, 
SAWING BENCIIES, 

FLOUR MILLS, 

THRESHING MACHINES, &e. &c. 





For Illustrated Catalogues, with full particulas, 
apply to 


RUSTON, PROCTOR, & CC.,, 
SHEAF IRONWORKS, 
LINCOLN. 


(E2221) 
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NOTICE TO INVENTORS. 


(}ilice for Patents of Invention, 4, 


Trafslgar-square, Charing-cross.—The ‘ Circular of Information ” 
may be hud, gritis, as to the reduced expense and facility of protection 
for invent ns under the new Patent Law forthe United Kingdom, or 
Foreign Countries ; and every mformation as to ail patents cranted from 
1617 to the present time, by ap P lying personally or by letter to Mesers, 
PRINCE and CO., Patent Office, 4, Trafalgar- “square, Charing cross. (5017) 


tice for Patents, Londou.—Messrs. 
DAVIES and HUNT (1, Serie-street, Lincoln’s Inn, London, W.C ) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ** Handbook for Inventors,” gratis, on appli- 
cation or or by let ter. (8932) 


oa Ei 
nventions !—Mr. William Brookes, 
Patent and Registration Agent (20 years’ prac* ice in patent nied 
62. Chancery-lane, London, “A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


4 rr 
nventors Assisted—Tongue and 
BIRKBECK (son of the late Dr. Birkbeck, founder of Mec!anics’ 
Inst tutes), British and Foreizn PATENT AGENTS and ENGINEERS of 
wenty ears’ experience, 34, Southampton-~uildings, Holborn, W.C, 
Provisional protection for six months. Designs registered. Any informa- 
tion n gratis. (F85)— 


Patent ( Oftice, 53, Chancery- -late.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ exnerience, begs to offer bis services 
to INVENTORS requiring assistance in preparing lrawings and Specifi- 
cations, and in patenting and car ying out mechanical inveutions. ¢ ircu- 
lar of information and plate of Mechanical Mvtion free on application. . 

(93: 

















Patents and Registrations.— 
INVENTORS can be supplid with a (free) PAMPHLET of 
INFORMATION on BRITISH and FO! EIGN PATENTS and KEGIS- 
TRATIONS, from the Patent Office, $4, Fiect-street, London. Conducted 
by Mr. Mr. HENRY, Memb. soc. Arts. (F163) 


Patents —Mr. Vaughan, Member 


of the Society of Arts. British and ten Patent Agent, 15, South- 
ampton-buildings Chanucery-iane, W.C., transacts every description of 
business connected wi:b Letters Patent for Iuveutions. "Provisional pro- 
tection, » to 8 guineas. A * Guide tolnveutors® free by post. (F158 


Te Inventors —The General Patent 


COMPANY, Limited, 71, Flect-street, London, ot'tains PATENTS 
for INVENTIONS and Registrations for Designs, at mouerate charges. 
Unusual adsantages afforaed to Inventors. A HANDBO K as to the 
course of procedure and charges for securing pat«nts is ued gratis. 

_ (Bel) K MAKSDEN LATHAM, Sec, 


ermanent Way.—For Particulars 
respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir 

ing no wedge or boit), &., apply to Mr. F. WISE, C.E., 22, Bucking) ane 
treet, Adelphi, W. Cc. (3987) 

















Cpecifications priced for Lap-welded 


Boiler Tubes; Gun Metal and Iron Steam Engi:e Fitments; 
Spares Machinery ; Wrough: iron Pipe tor Steam or Water anu Gas, 
LAMBERT PROTHERS, WALSALL. (P28) 


(\rmerod Grierson & Co.. i:ngineers. 


‘~~ Millwrignt~, ana Borlermakers, ST. GEORGE’S TRONWutiK ., 
MANCHESTER, beg to call attention to their -weK of PATTERNS wer 
SPUR, BEVEL, a1.a MITRE WhEbLSs, PULLEYS. ac., oemy tne largest 
stock in the Trae. WHEELS of ANY SIZE and PITCH not contained in the 
list wiil be suppued on very advantageous terms ano ne. chore . mane 
for the use of Patterns, List ot Patterns and Prices. fercended on 
application. Manufaciurers of Wrought and Cast Iron Bridges, tron 
Rocfling, Girders, Turutables, Traverses, Cranes, Water Columns, a 
a: d Tanks Hydraulic and other Presses, &e. &e. (E 420) 











i oContractors.—Sissonsand White's s 


PATENT STEAM PILE DRIVER, tiie most perfect and econumica! 
piling machine tu which steam has been applied. Descriptuon and testi- 
Mvnials sent ow application to 8, Station-terr ce, Huil. 

Extract trom a report of a paper on Pile Driving, read before the Society of 
Civil Enzineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December Sin, 1859 :— 

“* Pile driving by steam power was next treated of, the author describing 
some of the most pri: cipal wachines which have been iuvented, pre ferring 
Sissuns and White’s as being the must economical and prac tically useful, 

E713) 


Whe | Patent File Machine and File 


Manulacturing Co. Limited. Lime-! avk-street, Ashion Old-road, 
Manchester. Menufsetuvers of ev ry deseriptio of 
STEEL AND FILES 
suitable for Engine.i-, Agitcultural lu plement M:keis, Machinists, &e., 
avd the General Trade Also Makers of the PAINT FORGING and 
CUITING MACHINES, which may be -een daily in operation at the 
Works. Ge 7) 


‘| he Ashbury Railway Carriage and 


IRON CUMPANY LIMITED.—Works: Openshaw, ey 
Manufacturers of every description of Railway Carriages and Wagons; 
Wrought sud Cast iron Carriage and Wayon Wheels, Tyres, Axles ; Bar 
Tron, Hammerea Uses and heavy Smith Work for Kngineers, Millwrights, 
&c. ; lion Kooting, Girders, Turntables, Water Columns, Water Tanks. 
Pumps, ‘Traveiling and Fixed Cranes, Swite hes, and Crossings. &c. &. 

Loudon OUtiice— 27, GReat GEURGE STREET 35. w. (192076) 


\ etropolitan Railway Carriage and 


WAGUN C. MPANY (LimITED), SAI TLEY Wok KS, BIR- 
MINGHAM ,succe sors to soseph Wright and Sous, Kailway Carriage and 
Waygou buil ers and Contractors. Railway Carriages and Wagous of 
every description sujplird either for cash or deferred paymenit-, anc 
Railway Wagons to be Let oun Huve.—For terms and particulars appry w 
oe Works, Birmingham; Londup Ageucy, 8, Adam-street, Adelphi, 

Cc. Gout 


TU BNGINERKS, MILLWhHIGHTS, STEAM PACKE? COMPA 115 ax 


‘Phe Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WIL: IAM WAKNE 
and Co., in 


Valves. Hose Pipes, Delivery and Suction, 
Washers, Flexible Tubings. 
Sheets. Driving Belts or Mill Bands, 


Raiway Buffers, Engine Packing. 

And ali other india-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gres! am- 
tireet West, Loudon, E. C 

\ 6 sek Manufacturers of Vaives of the Patent Mineralisco (Red) 
$ dia-Ru: ber, up to G ft. in. diameter m any thickness. (6%i 


Ve » 
ne First-class 20-Horse Power 
High-Pressure Horizontal ENGINE, New, weighs nearly 9 tons. 
Price, £19v. 

One aitto, 4-horse power, £35. 

One 10-Lorse power Vertical High- -pressure Engine, on a massive A frame 
With coil heating apparatus. Price, £85 

‘1wo 6-Lorse ditto. | rice, £70 each, 
Thice 4 = ~ ee @ 
Thiee 3 << eee. 

One 4-horse ower ¢ sottatiny g, Reversible Engine, and Boiler attached 
With heating tank, complete, and ready for work. Price, £110. 

Patent Seif-ch rging Pumps of ever) cescription, ior ships, breweries, 
deep wells, fire engines, &c., to oruer, or on sStuck.— Apply to WIASTAN LEY 
and KELLY, Engineers, Millwrights, &c., Barton-street, Upper Parliament- 
street, Liv erpooi. Di4sw? 





Jrinting. — Estimates for Printing 

any nensigtion of Work forwarded by TAYLOR and GREENING, 

of Graystoke-place. Fetter-lane, London, Printers of *THE tNGINE'R ” 
© 24) 

\\ ire Ropes for Mining, Railway,| \ 

and ENGINEERING PURPOSES.—Steain Plough Kopes, made 

of Webster and Horstall’s Patent Steel Wire, Cop er Rope Lightuing Con 

juctors, Strand Fencing, Sash Cord, &, Flexible Steel and Iron Wire 

Ropes, specially adapted to small gear.—WILKINS and WEATHERLY 








39, Wapping, London, E. (B494) 
‘| he London Drawing | Association, 
for supplying Engineering, Mect 1, Architectural, and Saeeutian 
Drawing Desiyus, Maps, Plans, Tracings, &c. &e. Enclose stamp for Pros- 

x FREDERIC YUUNG, Manager. 
_7, Duke-street. . Adelphi, London. (E376) | 
unn’s Patent Metallic Bridge Work 


is the Lightest, Strongest, and most Durable in the w orld, according 
to price. RAILWAY LAN? of every description, WINDSOR BRIDGE 
IRONWORKS, near Manchester (F105) 


* ‘ ae 
( . and J. Brown and Co., Rother- |: 
5 © HAM IRONS WORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID (RON and STEEL F:CED LOCOMOTIVE ENGINE, ‘TENDER, 
CARRIAGE, and 8 AGON TYRES (C923) 


CARRIAC Jun, 28, Cormuhill, 


’ 
} ohn Fowlez:, 
ct LONDON, E.C. 

Full particulars of FOWLER’S PATENT STEAM PLOUGH can be 
obtained by applying at the avove address, 
( Jatalogues, containing prices and testimoniais, sent post free, (B124) 


\jessrs. R. J. and E. Coupe, 
4 Wor-ley Mesnes Ironworks, Wigan, Manufacturers of Hizh-pres-ure 
Contensing and Non-Condensing Steam Engmes up to any H.P., Susar 
Mills, &c. N.B.—Hor:zonutal High-pressure Steam Engines, from 10 to 
60-H.P., constantly in stock. (1504) 


[von Castings, of First-rate Quality, 
for machinery and other purposes. Lron roofing and every description 

of smith and founders’ work.—JAS HAYWOOD, jun., Phenix Foundry 

Derby. piay 


fox brothers, Derby, Engineers, 
ENGINERRS’ TOOL MAKERS, late Joseph and James Fox. 
Establisied 1781.—Sole manufacturers of ‘t. S. Cressy’s Cask-making 
Machinery.— London Addiess, 151, Fenchurch-street-—W,. G. Wuurs, 
Agent. (EN72) 


ras aud Copper ‘tubes.— Muuta s 
PATENT SOLID ROLLED BRASS and COPPER TUBES, nov 
extensively used on the principal Home and Foreign Kailways, and fur 
Marine Boilurs by H.M. Government and the leading Steam-Packet Com 
panies, are Cheaper aud more durable than the ordinary tubes,—Address 
GEURGE RICHARDSON and CO., 1, New Broad-street, E.C. (Bi41) 


=] ? N ; ; . ¥ . 
| oscoe’s Self-Acting Lul. icators for 
STEAM ENGINES.—Testimonials and Price. Pust-tree.—Apply to 
EDWIN H. NEWBY, Leicester, 
The above Lubricators grease every particle of steam | revious to its pass- 
ing through the valves into the cylinders, (E1 997) 























\ \ jalleable lron Castings of Superior 


quality are Manufactured by the original Patentees, KDWARD 

LUWAS anu SON, Vroatieid Foundry, near Sheffield. 

All orders promptly attended to.—Loudon Office, No. 8, King’s piace, 
Blac kmar ~street, Boro’. iE ") 


ames W oolcott, ‘1 Laurence 


POUNINEY HILL, E.C., CONTRACTOR and AGENT for every 
description of TOWN and COUNTRY CASTINGS. Wrought Iron Steam 
Builers, Gas-holders, Ruofs, Girders, Pans, Tank-, &c Bar Lron, Boiler and 
Ship Pilates, Beam lrun, hails, Bolts, Se, Hammered lron, in any sta’e of 
fini-h, to the jargests ze. Railway plant of every deseripuon, (2427) 


X . r ’ . » . " 
foundation Stone to Fix Machinery. 
—Sound hard STONE, in blocks of large dimensions, ey to 
given sizes, delivered m railway trucks at Corsh«m Station, at 9d. per 
cube foot. Cost of carriage to any locality suppliea on application. a 
Apply to RANDtLL and SAUNDERS, Corsham, \\ i'ts. (t.86i) 


Mc HAPFIE’S IMPROVED MALLEASLE IRON OR 


STEEL CASTINGS. 
\McHattie, Forsyth, and Miller 


MILE END, GLASGOW, are now making, in this metal, ali kinds of 
Locomo ive, Marme, and other Engine Work, in castings weighing up to 
two tons each, 

The pecuiiarity of this provess is that the metal, after being treated in 
the | quid state, 1s cast a hemogencous and sound steel, which is after- 
wards easiiy made malleabie and soft, throughout any thickness, by 
annealing. 

Among numerous applications made of this metal, and which have proved 
Miest successiul, ure Locomotive Piston Packing», Slive Bucks, Brake 
Pinions and Nuts, Axle-boxes snd Fi.tings, Siide Vales and Valve 
Faces, &c., Crossheads, Piston Kings, Keversim: and txpansive Links, 
Quadrants. &e. ; Hawse-pipes, “ast Caps, Bulwark and other Hinges, Cap- 
stall and Windlass Gearing, and other ship fittings. Hydraulic Cy lmders 
up to vin. inside diameter; Pinions for Tron “Rolling Miiis, Shells tor 
Ki ‘is, fur producing the ** Fuliard finish.” All kinds of Whee'!s and 
Pinions, from the smallest class up to twotons weight. Tools for Collier's 
Patent Nut Machines, Steam Hammer Biocks and races, &c. &c. 

Yhis metal resists the destructive action of sea water in a remarkable 
degree, and is therefore suitable for al. kinds of subs-arine Wor, 

A li tof a great variety of articles made by McH. F. aud M. will be sent 
on application 

Lendon Office for collecting and forwarding patterns, 27, Ta: istock 
street, Covent carden, W.C. 7 


(E2272) 
\ essrs. C. 














’ 4 ‘ Y 
Schiele and Co,, 
Engine rs, Inventors, Patentees, and Sole Manufactureis of 

dchi le’s Patent Turbine Water Wheel of 1863. 

Schiele s Patent Silcut Fans of 1863, &e. &c, 





WORKS—CHoRLTON Works, COUPLAND-STREFT. 
OFFICES—2, CLARENCHK-BUILDINGs, BOOTH-STRE.T, MANCHESTER, 


All machinery erected by us guaranteed. 


The following is extracted from the Manchester Guardian of 
Oct. 13th, 1862 :— 

* Just forty years since, M. Fourncyron commenced a series of experi- 
ments in water power, Which resulted in his invention of the turbine or 
horizontal water w he: 

** Since that period considerable improvements have been mvile in the 
tui bine by d ferent persons, the —iiief aud most useful having been effec ed 
by Mr. Sch eve, of this civ, whose ingenious avplicaion of mechanical 
curves seems to have been fully adapted by him for tue production of this 
form of motive power, 

“One form of his arrangement for supp'ying power we have recently 
seen «Working the bellows of a powerful organ), at the resideuce of a citizen 
of Manchester. 

**in the house referred to, a water wheel 4ft. in diameter, consuming 15 
gallons of high-pre sure water , er minute, formerly employed to «ork the 
bellows of an organ in the drawing-reom over the cellar wherein the water 
power was produced, has been replaced by a turbine ouly Ijin, in diameter, 
with a 3in case, ljin. wide, supp.ied by a gin. pipe, and consuming less 
than a gallon of Water per minute. 

* several powerful turbines will shortly be at work in this locality, when 
our readers wiil be able tu see and judge for themselves of the extraordinary 
yet simple effe. t of this new water engine.” 

The wachines can be seen on application at our offices, 
bunisings, Boo: h--treet, Manchest: r. 

For otber Opinions of the Press see ManchesterEraminer and Tinea, Oct. 
13 1563; Manchester Courier, Uci. 24 1568; Saliord Weekly News, Oct. 
21, 1863; Pr ston Guardia, Uc. -4, .ot3. 


2 Clarence- 





Our Silent Fans, “ patent 1863,” for simplicity and durability, as also for 
their blowing, melting, and ventilating power are unequalled.—Ca«rds of 
prices, &c., on application, as above. (G295) 


. Mon nt 
| )rawings, Plans, Tracings, &c., exe- 
cuted with accuracy and despatch. on mo‘erate terms, by MESSER 
or ey ee Mechavival and G: neral Draughtsmen, 84, Hat’ ou-garden, 
. B.—M. and T are thoroughly tractical Engineers, (G163) 


\Jachinery, Home and Export, for 


MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TU RE and MANUFAC: URE. Also, Pipes, Tubes, and General ironwork, 
N.B—S. HOLMAN represents Houses, having every facility for heavy 
orders. —(ffice, 18, Cannon-street, London, E.C, 
Illustrated Catalegues tree, on stating requirements, (D182) 


R conomic Permanent Way Company 


a4 (Griffin's Patent). —Engineers and Gentlemen interested in Railways 
are invited to examine this System, now being universally adopted, and 
stated hy the chief engineers and contractors to be ‘‘su, erior to any ever 
~ invented.” Can be seen at the offices—New Avelphi Cram»ers, 
John-sireet; on several Metropolitan Railways; or at the Phonix 
Sie m9 Glasgow. (Pile 


fe, Ironfounders, ¢ pe . Ireland, 


Foundr) Fngineer. endianhes. begs to call the attention of lron 
found: rs 'o bis LAL ENT UPVE® TUYEKE CUPOLA FURN \C8, which 
effects asaingo = rem 30 per cent, to 50 per cent, in Cokes, and also melts 
the metal in wmuch ‘8s time, without any additional labour or expense.— 
Full particulars and +: timonials can be had, on appiication, at his Office, 
21, Moreton-street, Stran eways Manchester. (#2072) 


ces er ne er ears 
jprick, Pipe, aud Tile Machines.— 
E. PAGE and ©O.’s PRIZE BEWVFORD BriCK and TILE MA- 
CHINES, for hand power, are the most simple and efficient yet introduced, 
Ulustrated Catalogues and Prices maybe had of E PAGE and Cvu., Victoria 
lronworks, Bedford, or at their Export Warehouse, Laurence Pounthey- 


place, Laurence Pountuey-hill, Cannon-street, E.c., where they may be 
seen in operation dally. (E305) 








 econd- -hand Cases of Mathematical 


\ INSTRUMENTS. Theodolites, Leve's, Penta craphs, Quadvants, Sex- 
tants, Universal Dials, Prot: actors, Curcumferentors, Prismatic and B am 
Compasses, Ivory and B xwood Seales, Land «hams, Tapes, &c., by 
Troughton and Simms, Elliott, Dollond, and others, at Wu. LAWLEY’s, 
78. Farringdon-sueet, Cicy, Bow Pens, by ftroughton and Simims, at 
1s. 6d. ; T-Square , 42in., 3s. 6d, ; 36in., 3s. ; 3vin., 2s. Od. ; 24in., 2s, Gd ; 18in, 
vs.; l5in, Is, Od. 5 Lein., 1s, 6d. Photographic Cameras, Lenji-s, Magic 
Lunterns, Sides, Dissolving View Apparatus, Micro-copes, Telescopes, 
Opera, Kace aud Tourists’ -lasses, by Voigtlander, Hoss, Dollont, and 
othe:s. Instruments bought or exchanced. Catalogues forwarded on 
rec ipt of st mp. (F106) 


fre 
jnter uational Exhibition, 1862, 
LASS 13. Only Medal awarded * For Excellence of Co struction of 
Mathematic.! Ins ruments.”—MATHEMATICAL INSTRU UtNTS of every 
description of reiiable quality, List of prices pust free on application, ~W. F. 
STANLEY, Manufacturer, 3 aud 5, Great Turnstile, Molburn, boron, 
W.C. (Fll4) 


‘ NOT CK.—NOT REMOVED, 
At Suffell’s, 132, Loug Acre, London, 


W.C. Cases of Drawing In -truments from 6s, to 10s. 64.; Mecha sical 
ditto, 12s Gd. to 2ls.; Engineers’ Sets, 21s. to 308.; Archects’ and 
Draughtsmen's Sets, portable, 25s, to 453 ; Mayazme Sets, 503. t» £5; a 
Vocket Set, 12s. Gd. ; tine Klectram ditto, 21s Separate iustr «ments if re- 
quired. Second-h ind ditto of every desc-iption, standard Measures for 
home or foreign service furwarded to all parts, on remittauce or London 
reference (.57) 


steam Pumps all Sizes, for Land 

and MARINE _Purposes ; PORTAB:.E ENGINES, with rdimary 

Multitubular Boilers ; PUNCH and SHEARING MACHINES, from 1} to 

14 tons.—JOHN CAaMEKON, Works, Egerton-street, Hulme, Mane hester, 
(Clsos) — 


Steam Hammers.—3}-cwt., 6-cwt., 


9 cwt., 12 ewt., and 40 cwt. CONDIb’s PATANT DUUBLE ACTING 
STEAM HAMMERs. ready tor delivery. —ALLiAN U. WYL 
to J J hn Condi, 9, Adam--tre: t, Ade’ Iphi, London wo 





LE, Suc-e-sor 
(Els7u, 





Steam Kugine for ‘Sale, ~ Halt- Beam, 


High-Pressure, ae Fiy-wheel complete, 1%$-iu. cylin | r and 3o- > 
stroke, Cylinder, slid), and piston by Easton ant Amos, Nearly vew.— 
Apply tou WM N, PAKSSON, Eugiueer, 194, SouthWark Bridge-road. 

(G3t1) — 


Steam ‘Engines tor Sale, all New.— 


One vin, cylinder, isin. stroke; one L2in. ons Ara 24in, stroke ; one 
i2in cylinder, 36m, stroke ; aud one Min, cylinder, 241. stroke—all to ve 
sold very cheap.—Can be seen at E. PAGE and Co.'s, Lawrence Pountney- 
place, Lawrence Pountney-nill, Cannon-street, E.U, (1648) 














Steam am Boilers, Portable, and every 


other description, cuales the best material ot workman-hip, tesied 
and made perfect under any required pressure, Wrought Leon Girders, 
Sugar, Br wing. and bleaching Pans Ponctuality in delivery shall not oe 
Surpasse! by any makers ‘n the trade, —WELUH and CUMPANY, North- 
gate Boiler Works, Newark-on- treat, (G18o) 


steam Boilers made by  Willam 


WILSUN, Lilybank Boiler Works, Glasgow, on the most mproved 
principles, for bome and export. All boilers made of best material 
and workmanship, proved and warranted tig! t under a high pressure, and 
jeliverea at an) railway station or shipping port in the kingdom at modes 
rate rater Lithograph of hoile 8 forwarded post free on on application, (3022) 


Steam Boilers, Enyines, &.— 


Portable and every other descripti n of Boilers mé ae of Best Iron, 
Cast Steel, or Puddled steel, prove | and warranted perfect und ra high 
pressure. Also Portable and Stationary Engines, Sa.ar and Brew. 
ing Pans, Wrought iron Girders, @&¢. Mauufactured by WILLIAM 
CAV FERATA, at the Great Northern Lronworks, Newark-ou-i rent, of 
the very best workmanship. The Stee! Boilers are reconmented for 
-trength and lightness, Supermtendent of Works, John Gias-on, (E1171) 


‘ ° . ha 

portable Knuzines of all Sizes, both 

New and Second-hand, on SALE or HIRE. Also all kinds of 

Pumps, Mortar Mills, Winding Gear for sinking Shafts, Saw Bouches, 
ac —ISAAC W. BOULTON, Ashton-under-Lyne *K1169) 


~ = - . 
portable Knyines by Hornsby, each 
7 and 8 horse, by Clayton each 6 au i #-hors,, al.o 5-horse. 6 horse 
Vertical, nxed on Copper-tubed Haystack Boil r; 2{-horizontal on Malli- 
b dar Biiler, Punching Ma*Sine., ali in god order, cheap.—Apply to M. 
PAYNE and CO., Vuican lLrouworks, Thrapston, _1G78) 


Portable Steam Engines—Henry 


SYKES, 67, Upper Thames-s'treet, Londoa, bas a number of SEC »ND- 
HAND ENGINES 1 pertect coudition, Mortar Miils, Pump, &. 
(F181) 


[jeilers, Pipes, and ~ Other Highly- 


heated surfaces covere! with “sPA2NUCE's PATENT” NON CON- 
Di CTing and NUN-COMBUSTIBLE COaPUSILIONS Save about 
20 per cent. in Fuel, and will pay foe the outlay in @ mouth: g vasa Yeau- 
tiul tinish to boilers and pipes, &e &c., and may be ti rmed ever asting ; is 
ve ry easily app ied ; is much superior oa y felts, cements, wood laggiug, 
, ever used, vide Tin ex’ Naval avd Military News, 6tu Novewber, 1863. 
Ts how extensive ly used by . - Government, Railway Companies, prin- 
cipal Eng neering Firms, &, 
Sole Manufacturers, VAMES BROTHERS, offices, 15, Fish-street-hill, 
Loudon, E.U 


AGENTS. 

Lonpon: ©. W. Smith and Co., 20, | aurence-lane, E.C. 

Lascasutkk, YoRKSIRE, AND s1DLAND Counties: John Bayley, 339 
Streviord road, Ma chester, who bas » practical man under him to superin- 
tend the application of t e cement, 

\ORTHUMBERLAND, CUMBERLAND, AND DuruaM: C. D, Austin, 18, Shield 
field-yre.n. Newcastie-on-s yue, 

Hampsuirs, Isuk oF Wigur, PooLe, anp Wermouti: Buchan and Son, 





Southampton. 
ScoTLanD: D, Kinghorn, 43, Renfield-street, Glasgow. (G69) 








‘Fes. Sy j 1864. 


THE ENGINEER. 











~ PATENT ANTI-ATTRITION METAL. 
Bearings of this Metal are at least 


50 per cen, more durable, and 25 per cent. cheaper, than any other 
Metal.—-OLE MANUFACTURERS, 


WM. LEVETT AND CO., 
WORKS, Ew ERSON SLREET, SOUTHWARK, S.E. 








PATENTEES, 
(F171) 





EXHIBITION MEDAL OF 1862 TO 


THE STEPHENSON 
METAL TUBE AND COPPER ROLLER COMPANY 


(LIMITED). 


WORKS, LIVERPOOL STREET, BIRMINGHAM. 
ALKEXANDEK PARKES, MsNAGEK, 


CONTRACTORS TO THE ADMIRALTY. 
MABINE AND LOCOMOTIVE BOILER TUBES; 
Superheating Steam and Condenser Tubes; 
CALICO PRINTING & EMBOSSING ROLLERS, dc. 

London Agent, Harcourt Quincey, 150, Fenchurch-street. (F173 


SMITHS PATENT 
WIRE ROPE AND CABLE MACHINE, 


Guaranteed to produce Four times the usual quantity of Work, of 
Superior Quality, at One-Third the Cost for Labour. 


REFERENCES TO ALL THE PRINCIPAL ROPEMAKERS IN THE 
KINGDOM AND ON THE CONTINENT. 
Every description of Machinery and Repairs at Reasonable Prices. 


ARCHIBALD SMITH, 69, Princes Street, Leicester Equare, W. 
F127) 


| T° Engineers and Others 


} using Hydraulic Presses. -HAWKINS’ HYDRAULIC 
| PRESSURE GAUGE is unfailing and simple in its action, is 











easily attached, and correctly indicates the pre-sure used, 

W. H. begs to state that he manufactures every descrip- 
| tion of Hydraulic Presses, and likewise Hydraulic Cup 
Leathers, which he can recommend with confidence as the 
best that can be made. 

Numerous Testimonials from eminent rte and gentle- 
men may be had on application to W, HAWKINS, No. 5, 
Re ‘d Lion-street, Cle rkenwell-g rreen, te 160) 


“HENRY SYKES, 








LONDON 
(In connection with Ruston, Proctor, and Co.), 
Has en hand several ENGINES and MORTAR 
MILLS for SALE or HIKE, 


Contractor tor Pumping, Sawing, Mortar Grinding, and other work where 
Steam Power is required. 











A 30-ewt., 2-ton, and 3-ton Steam Crane ready for delivery (F165 
1862. 
| THE 
ONLY PRIZE MEDAL 
FOR 


SODA WATER 
MACHINERY 


Was Awarded to 


male >S. BARNETT, 
FORSTON HOXTON, LONDON, N. 


Iilustrations and Prices forwarded. oe 


HYDRAULIC LIFTIN G JACKS. 


ADAMSON’S PATENT. 


ONLY JACKS WHICH OBTAINED 
Honourable Mention 


AT THE 

INTERNATIONAL EXHIBITION, 
ARE NOW USED BY 

Most of the Princ’pal Engineers, and in the Royal Dockyarda. 


CARRICK and BROCKBANK, Agents, 


37. PRINCESS STREET, MANCHESTER, (G182 





23, 


THE 





ROLLED MALLEABLE TRON 
JOISTS AND GIRDERS. 


Of various sizes up to L2in. deep, with Top and 
Bottom Flanges, jin wide, rolled up to 80ft. lon, 
Can be produced 18in. deep if required, 


ANGLE, TEE, and al! other forms of ROL! El 
IRON, of extraordinary s:zes and lengths, 


For SECTIONS, PRICES, and other particulars, 
Apply to 


; MATHER, LEDWARD, and co 


LIV ERPOOL. (E1463, 


ANDREW AND TAYLOR, 
STEEL AND FILE MANUFACTURERS, 
40 BROAD STREET BUILDINGS, LONDON, E.c., 





> 


mG emee cont 





Sole Wholesale Agents for *he Sale of 


THE “DUPLEX” 
PATENT LEVER PUNCH 


Powerful, Portable, Simple, and 
Easy to Work. 


PRicEs. 
No. 1, to punch jin in jin. .......- £8 
No. 2, os Sin. in Bin. ccvcceee £9 
No. 3, *” jin. in gin. ........ £12 


Weight of No. 1, 25lb. only. 
Engineers’ Tools “of ev ery” description : 
Steam, Vacuum, and Hydraulic Gauges 
of every make; Brass Mountings for 
Steam Boilers; Collinge’s ‘atent 
Sponge Cloths ; Cotion Waste; &c. &c. 
Bole Wholesale Agents for the French ‘‘ MASTIC LERENARD,” or 
Patent India Rubber Steam Packing. Price £143 per ton, ready for 








use, (E2223) 





THOMAS TURTON AND SONS, 


MANUFACTURERS OF 


CAST STEEL FOR PUNCHES, TAPS & DIES, 


TURNING TOOLS, CHISELS, &c. 
CAST STEEL Piston Rods, Crank Pins, Connecting Rods, Straight 
and Crank Axles, Shafts, and Forgings of every description. 


DOUBLE SHEAR STEEL, Fives Markep y ah 
BLISTER STEEL, T. TURTON. aun SE 
SPRING STEEL, Edge Tools Marked 
GERMAN STEEL, WM. GR«t AVES AND SONS. 


Locomotive Engine, Railway Carriage and Wagon ‘Springs and Buffers. 


SHEAF WORKS AKO SPRING WORKS, SHEFFIELD, 


LONDON WAREHOUSE, 35, QUEEN STREET, CITY 


Where the Largest Stock of Steel, Files, Tools, &c. &c., in the World, may be sclected <— - 
(E2441 


SSSA 





International Exhibition, 1862, 
ONE PRIZE MEDAL AND ONE HONOURABLE MENTION FOR STEAM ENGINES. 


Royal Agricultural Society of England, 
CHESTER MEETING, 1858, FIRST PRIZY; WORCESTER, 1863, FIRST PRIZE. 


[)ouble and Single Cylinder Hori- 


ZONTAL HIGH-PRESSURE EXPANSION CONDENSING 

ENGINES, as Illustrated, are guaranteed for Economy of Fuel, at 
from 2 1b. upwards per indicated horse-power per hour. 
\ They are manufactured from 2 to 1v0-horse power ; from 10-horse 
power upwards, with Concensers or without ; the higher powers on 
framed bed, uniting the principle of the girder and solid plate ; are 
completely ‘self. contained, require no elaborate foundations, are unsur- 
passed for workmanship, simplicity, and economy, and are adapted 
for Flour Mills and every desciiption of Factory. 


Further particulars, with prices, may be had free on application to 


BARR:TT, EXALL, AND ANDREWES, 


KATESGROVE IRONWORKS, READING. 
(E417 

















THOMAS WORSDELL, Berkeley-street, Birmingham. 


Manufacturer of Contractors’ Locomotives, Portable and 
other Steam Ensines; Steam, Wharf, Ship, and Travelling 
Cranes ; Hand, Wharf, Travelling, Derrick, and other Cranes ; 
Steam and Hand Crab Winches; Travelling Crabs for Gauutry 
Frames ; Pulley Blocks, &e. 

Lathes; Planing, Slotting, Drilling, Screwing, Punching, 
and Shearing Machine +; Katchet Braces and General Machi- 
nery ; Wrought Iron Smiths’ Hearths, Anvils, Vices, &c. 

Lifting Jacks, viz., Traversing, Haley’s, Windlass, ‘ripod, 
Bottle, &c.; Improved Patent Wrought Tron Hydraulic Jacks, 
to raise from 4 to 200 tons; Hydraulic Machines to Test Bar 
Iron, Steel, Chain Cables, aud Small Portable for Girders and 
Wire. 

Railway Train Bell Signal Apparatus; Rail setting Presses, 

* Jim Crows, and other Contractors’ Tools ; Railway Buffers, 
Screw Couplings, Bolts and Nuts, &e. 


STEAM cR ANES, LIFTING JACKS, &e.. 





KEPT IN ST OCK. | (629) 








RUSTON, PROCTOR, & CO’S ‘ 


CELEBRATED PORTABLE ENGINES | 


FOR THEIR SUPERIOR EXCELLENCE HAVE RECENTLY HAD AWARDED 


SEVENTEEN GOLD, SILVER, AND BRONZE PRIZE MEDALS, 


INCLUDING THOSE OF oi 


LOW DON, ST. PETERSEBURGE, SCHWERIN, GOTEEBORG, LILLE, HAMBURGH 
LA HAYE, BELFAST, &c. &c. 








They are made with one or two Cylinders, i.; sizes of from Four to Forty Horse Power, and are offered 
to the Public as combining advantages avd improvements which render them su) erior to all others, 
especially for the following purposes, for which, in any climate, they are specially adapted viz. :— 


DRIVING CENTRIFUGAL > 
PUMPS (for Irrigation or ip 
Drainage), 





COTTON GINS, &c., 
CONTRACTORS’ MORTAR MILLS, 
BRICKMAKING MACHINERY, 
SAWING BENCIIES, 

FLOUR MILLS, 


THRESHING MACHINES, &e. &c. 





For Illustrated Catalogues, with full particulars, 
apply to 


RUSTON, PROCTOR, & C0, 


SHEAF IRONWORKS, 





LINCOLN. 
Axp aT KENNET WHARF. 67, UPPER THAMES 
STREET, LONDON. 


(E2221) 


PRIZE MEDALLISTS 







ORIGINAL PATENTEES 
xu BUNNETT & CO Yorn 
a GREAT — s MANUFACTURERS. 


a a . PRs A 
CLS ‘rst lavite the attention of Architects, Builders, and the Public, to their recent Improvements in 


REVOLVING IRON SHUTTERS, 


Thief-proof and Fire-proof, varying in price from 3s. 6d. to 6s. 6d. per Foot super, according to description and quality, 
inclusive of the Gearing for raising and lowering them. 


Works, Deptford, Kent; London Office, 17, Queen Street, City. 


GLASGOW OFFICE, 199, BUCHANAN STREET, (E2111) 





Fes. 19, 1864. 


THE ENGINEER. 








Apprentice Wanted (Outdoor) to a 


Light Mechanical Business. Premium moderate.—Apply to J. 
MUNRO, ‘. Gibson-street, Waterloo-road, 8. (G458) _ 


A Working Foreman Wanted in an 
Agricultural Engineer’s Manufact»ry, competent to take the manaye- 
ment of the THRESHING MACHINE DEPARTMENT. He will be required 
to understand every detail in the constructin of Combined Threshing 
Machines.—Address in the first instance, by letter, to 368, Engiueer Ottice, 

163, Strand, London, W.C. (G368) 

hd f i Pe . « cy, r 

A Marine Engineer of large expe- 
rience on shore and afloat, and of good standing in his profession, 

with the best references and a small capital, is desirous of JOINING a 
Gentleman or Firm in an already established bu~iness in the fitting out and 
repairs of the machinery of steam vessels, He is qualified for Manager, 
indoors or out, and has friends who could assist such a business.—Letters 
i" good faith received in strictly the same spirit, if addressed, 

‘PARTNER, ’ at 154, Leadenhall-strect. (G474) 


A Millwright of Long Practical and 








general ities. ton seeks an ENGAGE MENT as MANAGER or} 


FOREMAN, or to take charge of the Machinery of a Brewery, Paper Mill, 
or manufacturing establishment.—Address, W. S., 8, Monk-street, Derby. 
(G456) 


London Office and Agency.—A | 


A Gentleman of long and varied experience ‘n the introduction and 
sale of Engines, Machinery, and Ironwork, and who is familiar with 
manufacturing processes, can undertake to REPRESENT some good 
houses. Facilities for business not attainable by an exclusive agency, and | 
the advantages of a London office without incurring heavy expenses, may 
be secured. Letters, with particulars of manufacture, to ‘be addressed, in 
the first place, to T. lu., care of Messrs, Atkius and Son, 62, Fleet- | 
street, E.C. (G473) 


; . ; 
An Engineering Draughtsman, 

possessing a thorough knowledge of his profession, wishes a 
RE-ENGAGEMENT at home or abroad. Satisfactory te-timonials.— 
Address, A. W. X., Engineer Office, 163, Strand, London, W.C. (G449) 


Ld Ty 
Te Parents and Guardians. — Wanted | 
by a Civil Engineer, who holds a public appointment in the vicinity 
of London, a well-educated Youth, as an ARTICLED PUPIL. Great 
advantages are offered for the youth thoroughly learning his profession. 
For terms and references, address to 229, Engineer Office, 163, Strand, 
London, W.C. (G229) 


‘Te Machinists and Agricultural 
IMPLEMENT MAKERS.—Wanted, by the Advertiser, a SITUA- 


TION in the above line. Wages not so much an object as a permanent 
situation. Good references.—Address, A. Z., Post-oflice, Horndean, Hants, 


(G250) 
To. Engineers, &e. 








e@ Man 


of English and Colonial experience, wants EMPLOYME ENT at Draw- 
ing, Calculations, Quantities, and Supervision of Werk, Salary moderate. 
—Address, ENGINEER, 307, Gray’s-inn-road, Lon. on. (G40 





| o ''o Engineers, &&—A Young Man 
desires an ENGAGEMENT as ASSISTANT-ENGINEER or 

MANAGER. Has good practical knowledge.—Aadress, VALVE, care of 

ivr. Mille r. Miller, Post-office, Chaik Farm- road, N. Ww. (G463) 





Po Engineers, &c— Wanted, a 


SITUATION as CLERK or ASSISTANT BOOK-KEEPER in an 
Engineering Establisiment. Nas hac considerable experience. Can give 
first-class references. —Address, M M. B., Post-oftice, Lincoln. _(GAl7) 


‘}° Engineers. — An Opportunity 
offers of oun advantages to any enterprising Engineer, willing to 
carry out a vast improvement in the present steam engine patented).— 
Address, with real name, A. B., 16, Upper Islington-terrace, Barnsbury- 
park, London. (G443) 


Teo Improvers.—An Engineer has a 


VACANCY in his office for an improver. Premium according to 
Address, N. B , Engiueer Office, 163, Strand, London, 
(G442) 


i) o Gas Engineers, lronfvunders, and 

OTHERS.—A Partner in an old-established business, within two 
hours of Loudon, being about to retire, a SUCCESSOR is REQUIRED, 
with a capital of about £2,000. — Apply to Messis, SHAKMAN and 
GARDNER, 23, Savage-gardeus, Landen, (G41) 


. . » . ; 

T° Concessionaires, Railway Com- 

panies, Contractors, and others, A City Firm connected with Capitalists 
can Introduce Contract..rs to make a line of Railway or other Public Works 
at home or abroad, provided the Works show a fair prospect of good return 
for Capital invested. They can also provide the Caution Money “for Conces- 
sions, and finance sound undertakings. — Letters to R. G., care of 
Messrs. Wilkinson and Co., 25, Birchin-lane, London. (F190) 


T o Contractors or Others.—Wanted 


a SITUATION as ENGINE-DRIVER in Locomotive or Stationary 
Engines, in town or country. Cen do his own repairs. Every saticfaction 
as to character from last employers. —Address, 8. JUNES, Engiue-driver, 
Market-street, Feuton, Statfordshire. (G445) 


o Civil and Mining Engineers, 


SURVEYORS, MINERAL or ESTATE QoEnTs. ~A CIVIL and 
MINING ENGINEER desires an APPOINTMENT in any of the above 
branches with a view to Partnership or Suc ession., Good draugntsman. 
Well up in Surface «nd Mine Surveys, Architectural Construction, and 
Practical Engineering.—Address, C, "D., Messrs, Proctor and son, 11, 
Grey-atreet, Newcastle-on-Tyne (Gacy) 


Gas Engineers, Machine and 


T° 

TOOL MAKERs, AND IRON TUsE MANUFACTURERS.—An 
Englishman possessed of Capital, and carrying on business abroad, where 
he has a good business connection, Is desirous of entering into an 
arrangement with one or more respectable Firms for the supply of Gas 
Apparatus, Iron Tuve, Saws, Files, &c., and Punching, Driliimg, and 
Timber-cutting Machinery. either upon Commission or upon such other 
terms as might be mutually agreed upon. Satisfactory references will be 
given by Advertiser, and none but Manufacturers or Principals are re- 
quested to reply.— Apply by letter, prepaid, addressed to JAMES MARTIN, 
care of kichard Lauudy, Esq., Solicitor, 33, Essex-street, Strand, London, 
Ww 











oo knowledge.- 





February 12th, 1864. 


To lronmasters. — Wanted, a 


SITUATION, by a Boiler and Armour Plate Koller, of inne years’ 
experience, as MANAGER or Plate Roller. Understands the getting-up 
of ail descriptions of Piates and Sheets, First-class references; should 
have no objection to go abroad.—Addrers, Y. Z., 139, Wellington-road, 
Toseth-park, Liverpool. (G4 57) 


Te Ironfounders and Engineer 3.— 


An experienced and energetic FOREMAN MOULDER, oue who 
adopts all improvements for light and heavy castings, wants a RE- 
ENGAGEMENT. Unexceptional references.—Address, J. J., Engineer 
Office, 163, Strand, London, W.C (G447) 


je lronfounders.— Wanted, by 
thoroughly practical MOULDER, a SITUATION as FOREMAN. 

First-class testimonials. — Address, MOUULDER, 40, St. Enoch- pe 

Glasgow (G412) 


(G41l) 





‘The Advertiser is open to a Chief 
ENGINEER'S SITUATION. He has just returned from the Blockade, 
and he would prefer a fast steamer for Nassau or Bermuda. He has a 
first-class certificate of competency, and first-class references as to ability. 
—Address, Mr. ASHWORTH, No. 40, Pilgrim-street, Birkenhead, near 
Liverpool _(G4 44) 


Phe Advertiser, who has been for 


many years engayed in the manufacture of an article which cannot 











be done without, but which, requiring great manual labour, has been 
simply remunerative to him as a means of living, has discovered a method 
of applying steam power, to supersede the manua) labour, by which means 
the profits can be increased about 200 per cent. He has also secured tue 
| patent for an article, the want of which has long been felt by machinists, 
engineers, millowners, and others connected with machinery, which will 
supersede the defective articles now in general use. He wishes to MEET 
with a CAPITALIST (either as a partner or otherwise) willing to invest 
£5,000, which will be sufficient to carry out and work the inventions No 
agents need apply, as only principals, or their solicitors, will be treated 
with.—Apply, by letter, to H. T., care of G. Bickley, Esq., Solicitor, Field 
aie Larkhall-lane, Clapham, 8. (G470) 


‘raveller—Wanted, by a Young 


(Married) Man, of active business habits, with Twelve Years’ prac tical 
experience, and having a good connection among consumers of Bars, 
Boiler and Ship Plates, sheets, &c., a RE-ENGAG MENT as TRAVELLER 
in the Iron Trade, either for L« mdon or the Provinces, Unexceptionable 
References, and Security if required.—Address, 353, Engineer Office, 163, 

| Strand, London, WwW c. (G358) 


|; oreman and Men for Driilwork 
WANTED.—Steady, first-class workmen can apply to A. ja 
| Hane, Prussia. Gi54) © 











| ‘Engineering -Pupil—A ibis 
occurs in the OFFICE of an ENGINEER this month. Premium 

according to present ability.—Address, K. M. L., Engineer Office, 163, 

Strand. pantnedl 


. “ 
W anted a Contractor’ sk oreman, to 
undertake he erection of a Wrought Iron Bridge on Cast Iron 
| Cylinders over a gravel-bottom river. —App'y. with full particulars, to 
HENNET, SPINK, and ELSE, Bridgewater Ironworks, Bridgewater. 
(G433) 


W anted, a Situation by a a Practical 


ENG INEER. Isa good Praughtsman and Fitter, and under- 
stands Erecting.—Address, L. G., 


Dy 
W anted, a Practical Engineer as 
FOREM AN of Fitters and Pattern Makers. Competent to make 
working drawings; and a thoroughly steady snd energetic man,.—Apply, 
wi h full particulars, to HENNE, SPINK, and ELSE, Bridgewater lron- 
works, Bridgewater. (G43 4) 


The Dispensary, Kensington, (468) 





\ Janted Immediately, a Working] 
FOREMAN MILLWRIG3HT acquainted with Machine Work on 
General Shop Management, Erecting and Repairing Engines, &e. _ 
be steady. A man of experience from a mining district: preferrec 
pleations to be made, stating age, terms, and reference, to W EsT nay 
and FORSTER, Burlington-street Foundry, Ulverstone. (G443) 


Wanted, a Good Practical Foreman 


in an ENGINEERS’ TOOL SHOP. None but those really compe- 
tent need apply.—Aduress, stating age, references, salary required, and 
where last employed, J. 94, Mercury Ottice, Leeds. (G446) 


Wanted, an Iron Testing Machine, 


either Lever or Hydraulic.— Address, with price and particulars, to 
Mr. | HOBSON, Printing Office, Wellington, Sa dop. (G410) 


W anted a Good Wood. Planing 


MACHINE WORKER.—Apply to 8. WORSSAM and CO., Saw 
Mill Engineers, %e., 804, Kine’s-road, Cnels a, (G424) 


W Tanted, a Portable Engine, ‘of about 


20-horse power, for HIRE or PU RCIIASE, at the ex; iration of 
three, six, nine, or twelve months.—Address, ALFRED BODLEY, Old 
Qusy Foundry and Engine Works, Commercial-road, Exeter, (G451) 


Jartnership.— There is an Opening 


ina LONDON ENGINEER'S BUSINESS for a GENTLEMAN with 
£2,000. One conversant with Railway Plant will be preferred.—Address, 
in the first instance, O. R., care of Messrs. Wm. Dawson and Sons, Adver- 
one inset 74, Cann n-street, City, F.C, (G404, 














Partnership. —Wanted, by a Firm 


in the Engineering, Agricultur:] Machinery, and Ivonfoundry 
business, a PARTNER, with about £2,000.— Address, 175, Engineer Office, 
163, Strand, London, W.C. (G175, 


artnership.— Wanted, a Gentleman 


to join tne advertiser in taking to an old established Engineering 
and Ironfounding Business in the Midland Counties, £2,000 to £3,000, and 
a knowledge of the trade would be required.—Address, with references, to 
“ENGINEER,” care of K. A. Parker, Esq., Solicitur, 41, Bedford-row, 
London, W.C (G472) 


7 , . ° ° 
Jrinting. — Estimates for Printing 
any Dentin of Work forwarded by TAYLOR aud GREEN No 
of Graystoke-place, Fetter-lane, London, Printers of “THE ENGINEER * 
Cs 24) 


W ire Ropes for Mining, Railwa 


and B- - RING PURPOSES,—Steam lloagh Kopes, made 
of Webster and Horstail’s Patent Steel Wire, Copper Rope Lightning Con- 
juctors, Strand Fencing, Sash Cord, . Flexible Sterl and Iron Wire 
kopes, specially adapted to small gear.—WILKINS and WEATHEKLY 
39, Wapping, London, E. (Bava) 


; he London Drawing Association, 
for supplying Engineering, Mechanical, Architectural, and Genera) 
Drawing Designs, Maps, Plans, Tracings,&c. &c. Enclose stamp for Pros- 
pectus. FREDERIC YOUNG, Manager. 
%, Duke-atreet, Adelphi, London. (E376) 


[junn’ s Patent Metallic Bridge Work 


is the Lightest, Strongest, and most Durable in the World, according 
to price. RAILWAY PLANT of every description, —W1N DSORK BRIDGE 
IRONWORKS, near Manchester. (F105) 


john Fowler, Jun., 28, Cornhill, 


LOND 
Full particulars of FOWLER'S PATE. ENT STEAM PLOUGH can ve 
— by applying at the above address. 

_ Catalogues, containing prices and testimonials, sent post free, (B124) 


Messrs. a and kK. Coupe, 


























R. J. 


Worsley Mesnes Ironworks, Wigan, Manufacturers of High-pressure 
Condensing and Non-Condensing Steam Engines up to any H.P., Sugar 
Mills, &. N.B.—Horizoutal High-pressure Steam Engines, fiom 10 to 
60-H.P., constantly in stock. (£1504) 


fox Brothers, ‘Derby, Engineers, 








ouceur.—From 50 to 1C0 Guineas, >| 


in proportion to advantages « flered, will be given by the Advertiser, 
a Young Gentleman of several years’ experience as Civil Engineer on | 
Railways, &c., in Kngland and the Continent, to any influential person | 
who wiil introduce him to a suitable permanent SITUATION at home or 
abroad.— Address, J. C., Post-oflice, Acton, London. (G450) 


E28 gineer.— Wanted, a Manager or| 
CLERK OF WORKS, for BUILDING a STONE PIERHEAD and 
other SEA WORKS in an exposed situation on the coast. No one who has 
not had considerable experience of lighthouse work, staying, helmet 





diving, and submarine mason’s work, need apply. The plicant must 
also possess a competent knowledge of machinery.—A Messrs. 
J. and C. RIGBY, 23, Holywell-street, Westminster, London. (G438) 


ENGINEERS’ TOOL MAKERS, late Joseph and James Fox. 
Established 1781.—Sole manufacturers of IT. 8. Cressy’s Cask-making 
Machinery.— London Address, 151, Fenchurch-street-—W. G. Wuirs, 
Agent. (E 1172) 


‘Re oscoe’s Self- Acting ng Lub. icators for 
L STEAM ENGINES. atlas and Pricos Pust-free.—Apply to 
| EDWIN H. NEWBY, Leicester. 

The above Lubricators grease every particle of steam | -revious to its pass- 
ing thro throngh th the valves into the e cylinders. (E1907) 


Malleable Iron Castings of Superior 
quality are Manufactured by the original Patentees, EDWARD 
LUCAS and SON, Dronfield Foundry, near Sheffield. 

mdon Office, No. 8, » Kin ste” | ne 








All orders prompt attended to.—Lo 
Blackman-street, Bo af 





NOTICE TO INVENTORS. 


()ftice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross,—The ‘*‘ Circular of Information” 
may be had, gratis, as to the reduced expense and — of protection 
for inventions under the new Patent Law for the Uni Kingdom, . 
Foreign Countries; and oy information as to all patents granted 
1617 to the present time, applying Ung persoualiy or by letter to Messrs. 
PRINCE and CoO., Patent  omett ‘algar-square, Charing cross, (5017) 


()itice for Patents, London.—Messrs. 


DAVIES and HUNT (1, ane street, Lincoln's Inn, London, W.C ) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ** Handbook for Inventors,” yratis, on appli- 
cation or by letter. (8982) — 


nventions 1—Mr. William Brookes, 


Patent and Registration Agent (20 years’ prac‘ice in patent inteah, 
62, Chancery-lane, London, “‘A Guide to Inventers” may be had free on 
application, or by post en forwarding two postage stamps. (931) 


Patent Oftice, 53, Chancery- -lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twe nty-five years’ experience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Cireu- 
lar of information and plate of Mechanical Motion free on application. 

(983 














Paten ts and Registrations.— 
INVENTORS can be supplid with a (free) PAMPIILET of 
INFORMATION on BRITISH and FOREIGN PATENTS and KEGIS- 
TRATIONS, from the Patent Office, 84, Fleet-street, London. Conducted 
by Mr. 1 Mr. HENRY, Memb. Soc. Arts. (F163) 


Patents. —Mr. Vaughan, ‘Member 


of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions, Provisional pro- 
tection, » to 8 guineas. A ‘* Guide toinventors” free by post. (F158 


To Inventors —The General Patent 


Fleet-street, London, obtains PATENTS 
for INVENTIONS and Realstections for Designs, at moderate charges, 
Unusual advantages afforded to Inventors, A HANDBOOK as to the 
course of procedure and charges for securing patents is-ued gratis. 

(Be10) R. MARSDEN LAT HAM, Sec, 


Permanent — Way.—For Particulars 


respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir 
ing no wedge or bolt), &c., apply to Mr. F. WISE, C.K,, 22, Buckingham- 
treet, Adelphi, W.C. (3987) 


\ pecifications priced for Lap-welded 


Boiler Tubes; Gun Metal and Iron Steam Engine ae 
Hydraulic Machinery ; Wrough: iron Pipe for Steam or Water and Gas, 
LAMBERT PROTHERKS, WALSALL. (F 28) 








()rmerod Grierson & Co.. inngimeers. 


~  Millwrgnt-, aa Boilermakers, ST. GEORGE’S IRONWOKK», 
MANCHESTER, beg to call attention to their stock of PATTERNS jor 
SPUR, BEVEL, and MITRE WHEELS, ?ULLEYS, ac., vemg tae largest 
stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in the 
jist will be suppaed on very advantageous terms, and “o cherve i mace 
for the use of Patterns, List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Iron Bridges, [ron 
Rooffing, Girders, Turntables, ‘Traverses, Cranes, Water Columns, Pumps, 
aud Tanks Hy draulic and other Pre snes, ae. » dee. (E429) 








{ oContractors.—Sissonsand White's 


PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied, Description and testi- 
monials sent ou application to iull, 

Extract from a report of a paper ou Pile Driving, read before the Society of 
Civil Enyineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
Deceusber Sin, 1859 :— 

* Pile driving by steam power was next treated of, the author describing 
some Of the most pris cipal wachines which have been invented, preferrin, 
Sissuus aud White's as being the most economical and prac tically useful. 

£713) 


‘ ew Patent Spoke Making Machine, 


+‘ by POWIs, JAMES, and CO.—TO COACH or WAGON BUILDERS 
and PROPRIETOKS of WHEEL WOKKS —FuR SALE, and ready for 
immediate delivery.a NEW PATENTED MACHINE tor making FOUK 
SPOKES at a TIME and Finisning the same from the Rough Wood i: 
about THREE MINUTES.—See PuWIS, JAMES, and CO.’S Snow Kooms 
of Finished Work, Victoria Works, Biacktriurs-road, London. Entrance, 
No. 315. Letters to Chief Office, 26, Watling-street, City, B.C. (G209) 





{conomic Permanent Way Company 


(Griffin's Patent). —Engineers and Gentlemen interested in Kailways 
are invited to examine this System, now being universally adopted, and 
stated by the chief engineers avd contractors to be “superior to any ever 
yet invented.” Can be seen at the offices—New Avelphi Chambers, 
12, John-street; on several Metropolitan Railways; or at the Phonix 
Ironworks, Glas: ow. (P14 


‘Phe Patent File Machine and File 


Limited. Lime-tank-street, Ashton Old-road, 
Menutacturers of every description of 

STEEL AND FILES 
suitable for Enginecrs, Agricultural ln plement Makors, Machinists, &c., 
and the General Trade. Also Makers of the PATENT FORGING and 
CUTTING MACHINES, which may be seen duly in operation at the 
Works. (G27) _ 


ry “~, DP 
[he Ashbury Railway Carriage and 
IRON COMPANY LIMITED.—Works: Openshaw, aad 
Manufacturers of every description of Katlway Carriages and Wagons; 
Wrought and Casi Llron Carriage and Wason Wheels, Tyres, Axles; Bar 
Iron, Hammered Uses and heavy Smith Work for kngineers, Millwrights, 
c.; lron Rooting, Girders, Turntables, Water Columns, Water Tanks, 
Pumps, Travelling and ~~ di Cranes, Switches, and Crossings, &c, &. 
London Utfice— ft, GRE AT GEORGE eTRt kK er. S.w, (02076) 


Manufecturing Co, 
Manchester. 


\ | ctropolitan Railway Carriage and 
+ WAGUN COMPANY (LiMITED), SALTLEY WORKS, BIR- 
MINGHAM \succe-sors to Joveph Wright and Sons, Kailway Carriage and 
Wagon Builters and Contractors. Railway Carriages and Wagous of 
every description supplied either for cash or deferred paymeute, anc 
Railway Wagons to be Let on Hire.—For terms and particulars appiy tw 
salticey Works, Lirmingham; Londen Agency, 8, Adam-street, Adelphi, 
W.c. ‘G64 


TO ENGINEERS, MILLWKIGHTS, STEAM PACKE! COMPA Lb» &e. 


[he Patent Mineralised and Vulca- 


1a? INDIA-KUBBEK, manufactured by WIL.IAM WARNE 
and Co., 
"valves. Hose Pipes, Delivery and Suction, 
Washers, Fiexible Tubings. 
Sheets. Driving Belts or Mill Bands, 
Railway Buffers. Engine Packing. 

And all other India-Rubber articles in use by “= and others. To 
de had at the Mills, Tottenham, N., Middlesex. arehouse, 9, Greaham- 
strect West, London, E. C. 

N.B,~Sole Manufacturers of Valves of the Patent Mineralised (Red) 
‘ft sdle-Rubher, up toé6ft. in. diameter. t in any thickness, (oz1, 


ne First-class 20-Horse Power 


on High-Pressure Horizontal ENGINE, New, weighs nearly 9 tons. 
rice, £190, 

One ditto, 4-horse power, £35. 

One 10-horse power Vertical High-pressare Engine, on a massive A frame 


with coil heating apparatus. Price, £86 
Two 6-horse ditto. Price, £70 each, 
Three 4 ~ e - am 
Three 3 £36 


One 4-horse power Oscillating, Reversible Engine, and Deter attached 
with ys tank, a, and ready for work. Price, £110. 
Patent Se Belf-charging umps of every description, for ships, breweries, 
and KL fire engines, &c., to order, — stock.—Apply to WINSTANLEY 
KELLY, —— Millwrights, &c., Barton-street, Upper Parliament- 
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BEARINGS. 
The Patent Anti-Attrition Metal 


Saves at least 50 per cent. in WEAR and 25 per cent. in COST. 
Extensively used by the Principal RAILWAY COMPANIES in England 
and on the Continent, and by ENGINEERS and MACHINISTS. 
WM. LEVETT AWD CO., PATENTEE 
EMERSON SCREE?, SUUTH WARK, 8.E. 


Sy 
WORKS, (F172) 





EXHIBITION MEDAL OF 1862 TO 


THE STEPHENSON 


METAL TUBE AND COPPER ROLLER COMPANY 
(LIMITED). 


WORKS, LIVERPOOL STREET, BIRMINGHAM. 
ALEXANDER PARKES, MANAGER. 


CONTRACTORS TO THE ADMIRALTY. 
MARINE AND LOCOMOTIVE BOILER TUBES; 
Superheating and Cond Tubes; 
CALICO PRINTING & EMBOSSING ROLLERS, Go. 

London Agent, Harcourt Quincey, 150, Fenchurch-street. (F173) 


ge 





SMITH’S PATENT 
WIRE ROPE AND CABLE MACHINE, 


Guaranteed to produce Four times the usual quantity of Work, of 
Superior Quality, at One-Third the Cost for Labour. 


REFERENCES TO ALL THE PRINCIPAL ROPEMAKERS IN THE 
KINGDOM AND ON THE CONTINENT. 
Every Pico of Machinery and Repairs at Reasonable Prices, 


ARCHIBALD SMITH, 69, Princes Street, Leicester > 
127) 








BOILERS, pens 
AND OTHER HIGHLY-HEATED SURFACES, 


“ Spence’s Patent ” Non-Conducting 
and Non-Combustible Material, 


Save about 20 per cent. in Fuel, and will pay for the outlay in a few 
months; gives a deautiful finish to boilers and pipes, &c. &., and may be 
termed everiasting ; is very easily applied ; is much superior to any felts 
cements, wood lagying, &e., ever used, vide Times’ Naval and Military 
News, 6th November, 1863. Is now extensively used by H.M. Government, 
Railway Companies, principal Engineering Firms, &c, &c. 

Sole Manufacturers, JAMES BROTHERS, offices, 15, Fish-street-hill, 


don, E.C. 
om AGENTS. 


Lonpon: C. W. Smith and Co., 20, Laurence-lane, E.( 

LANCASHIRE, YORKSHIRE, AND MipLaxp COUNTIES : ie Bayley, 389, 
Stretford-road, Manchester, who has a practical man under him to superin- 

the applicaticn of the cement. 

“ane SeeRLAND, CUMBERLAND, AND Dunnam: C. D, Austin, 18, Shield- 
field-yreen. Newcastle-on-lyne, 

Hampsuire, Iste or Wicut, PooLe, aND WEYMOUTH : 
Southampton. 

SCOTLAND : 


Buchan and Son, 


D. Kinghorn, 43, Renfield-street, Glasgow. (G69) 


To Engineers and Others 
using Hydraulic Presses.—HAWKINS’ HYDRAULIC 
PRESSURE GAUGE is unfailing and simple in its action, is 
“—-_ attached, and correctly indicates the pressure used, 

W. H. begs to state that he manufactures every descrip- 
tion of Hydraulic Presses, and likewise Hydraulic Cup 











Leathers, which he can r i with as the 
| best that can be made. 
Numerous Text ials from inent and gentle- 
men may be had on application to W. HA -s No. 5, 
Red Lion-street, Clerkenwell-green. (F169) 


HENRY SYKES, 
UPPER ‘THAMES STREET, 
LONDOW 





Has en hand several ENGINES and MORTAR 

. MILLS for SALE or HIRE, 

Contrastor for Pumping, Sawing, Mortar Grinding, and other work where 
team Power is required. 

-ton, aud 3-ton Steam Crane ready for delivery. (F165 





A 30-cwt., 2 





TUCK’S PATENT 
STEAM PACKING. 


For Steam Enainers, Pumps, &c. — Advan- 
tages: A more perfect vacuum is obtained, 
Friction reduced, great saving in oil and tallow, 
and the Packing is gradually and completely 
worn away without becoming hard, thus obvi- 
ating the necessity of drawing the old packing. 

Vulcanised India-rabber Valves, 

Hose, Washers, Mill Bands, &c. 
J. H. TUCK & CO., 35. Cannon-street. E. 
136) 


ROLLED MALLEABLE IRON 
JOISTS AND GIRDERS. 


Of various sizes up to 12in. deep, with Top and 
Bottom Flanges, 5in. wide, rolled up to 30ft. long 


Can be produced 18in. deep it required, 


ANGLE, TEE, and al) other forms of ROLLEL 
IRON, of extraordinary sizes and lengths. 








8 
! 





| For SECTIONS, PRICES, and other particulars, 


| Apply to 
. MATHER, LEDWARD, and €0 
e--—-s— . LIVERPOOL. (El4 62 


ANDREW AND TAYLOR, 
STEEL AND FILE MANUFACTURERS, 
40 BROAD STREET BUILDINGS, LowDON, £.c., 


Sole Wholesale Agents for the Sale of 


THE “ DUPLEX” 
PATENT LEVER PUNCH 


ADOPTED sy tut ADMIRALTY. 
Powerful, Portable, nem and 


Easy to Wor! 
PR 
Ne. 1, to punch jin. in jin. ........ £8 
No. 2, ° fin. in jin. ........ £9 
No. 3, a Be PRE: cccccsee £12 


Weight of No, 1, 25Ib. only, 
Engineers’ Tools of every, description ; 
Steam, Vacuum, ana Hydraulic Gauges 
of every make; Mountings for 
Steam Boilers; Cellinge’s tent 
Sponge Cloths ; Cotton Waste; dc. &c. 
Sole Wholesale Agents for the French “ MASTIC LERENARD,” or 
Patent ,india Rubber Steam Packing. Psis » £143 per ton, ready for 
use, (E2223) 








Prize Medals, 1862, awarded both to the Exhibitors and the Inventor. 


PATENT VORTEX WATER WHEELS, 


WHIRLPOOL BLOWING FANS, CENTRIFUGAL PUMPS. 


For Descriptive Circulars, &c., apply to 


WILLIAMSON BROTHERS, CANAL IRONWORES, KENDAL. 


(E2240) 








__ 


International Exhibition, 1862, 


ONE PRIZE MEDAL AND ONE HONOURABLE MENTION FOR STEAM ENGINES, 


Royal Agricultural Society of Englan 


d, 


CHESTER MEETING, 1858, FIRST PRIZ#; WORCESTER, 1863, FIRST PRIZE. 


[ouble and Single Cylinder Hori- 


ZONTAL HIGH-PRESSURE EXPANSION CONDENSING 
ENGINES, as Illustrated, are guaranteed for Economy of Fuel, at 
from 2 1b. upwards per indicated horse-power per hour. 

\ They are manufactured from 2 to 1v0-horse power ; from 10-horse 

M\ power upwards, with Conrensers or without ; the higher powers on 
framed bed, uniting the principle of the girder and solid plate ; are 
completely ‘relf- contained, require no elaborate foundations, are unsur- 
passed for workmanship, simplicity, and economy, and are adapted 
for Flour Mills and every description of Factory. 


Further particulars, with prices, may be had free on application to 


BARRETT, EXALL, AND ANDREWES, 


KATESGROVE IRONWORKS, READING. 
(F417 














ADAMSON’S PATENT. 





ONLY JACKS WHICH OBTAINED 
Honourable Mention 


AT THE 
INTERNATIONAL EXHIBITION, 
ARE NOW USED BY 
Most of the Principal Engineers, and in the Royal Dockyards. 


CARRICK and BROCKBANE, Agents, 


THE 


(G182) 


37. PRINCESS StREET, MANCHESTER. 


NEW IMPROVED 
PORTABLE STEAM ENGINES % BOILERS. 
[These Engines have 


the great advantage of being applic- 
able to a variety of purposes, the smal! 
space they occupy rendering them avail- 
able where ordinary engines cannot be 
used, and, as they require no building 
whatever, they can be started immediately 
on arrival. Another important considera- 
tion for Shippers in favour of these engines 
is, that they may be securely packed with 
the whole working parts in their proper 
places, and may be sent abroad and started 
with the same facility as is done here, 
without even necessitating the making of 
a single steam joint. 


Illustrated Price Lists of the above and 
other engines free on application. 
A. SHANES AND son, 
DENS IRONWORKS, ARBROATH, 
Anp 27, LEADENHALL ST., LONDON, 





A sample kngine can be seen at 27, Leadenhall Steers. 


J. TYLOR & SONY 


IMPROVED 


DIVING APPARATUS, 


As supplied by them to the 
‘= == | LORDS COMMISSIONERS OF 
= == y ro 7 |) THE ADMIRALTY, 

. { From £95 To £135. 

q Tllustrated Catalogues on appli- 
' , cation to the Manufacturers, 

7 3 J. TYLOR & SONS, 
WARWICK-LANE, NEWGATE- 


STREET, LONDON 
(D2121) 


Muir’s Patent Four-Treadle 
8-in. CENTRE 


SCREW-CUTTING FOOT LATHE, 


As supplicg to all her Majesty’s Iron-plated War Steamers. 











Tt 
ane 


r 














PRIZE MEDALS AWARDED TO WM. MUIR & CO. 
FOR ENGINEERS’ TOOLS :— 


The Great Exuipition, 185). Paris UsiversaL Exposition, 1855. 
Socizty or Arts (for Patent Grindstone Apparatus), 1855. 
And the INTERNATIONAL EXHIBITION, 1862. 


(Tihese Lathes are made with Two or 


| 
| 
| 
| 


Four Treadles, for use on board of Steam Vessels, to enable F ngineers | | 


to do their own Repairs; or for New Works or Public Companies, where 
Steam Power is under Repair, or not erected; and a skiiled workman, 


with labourers to tread, can do as much work as by a Steam Power Lathe | 


of the same size.—For estimates, &c., apply to the Patentees, 
MAKERS OF ALL SIZES OF PATENT SLIDING & SCREW-CUTTING 
; 9 ~ aa and every description of ENGINEERS’ MACHINE TOOLS, 
c. &C, 
WILLIAM MUIR and CO., 
BRITANNIA WORKS, MANCHESTER.,| 


London Office, 3, Victoria Street, Westminster, 5.W. 
W E(E2379 


t 








PATENT ANTI-ATTRITION METAL. 
earings of this Metal are at least 


50 per cent. more durable, and 25 per cent. cheaper, than any other 
Metal.—SOLE MANUFACTURERS, 
WM. LEVETT AND CO., PATENTEES, 

__ WORKS, EWERSON S!REET, SOUTHWARK, S. EK. (FI1) 


REDUCED PRICES oF 


BRYAN DONKIN & CO.’s 
IMPROVED GAS VALVES, 
WITH WROUGHT IKON PINIONS. 

From 2% in. to 18 in., price 9s. 6d. to 
12s. per in. diameter. 

List of prices, with full dimensions of all 
sizes up to 30 in., to be had en application. 
These Valves are all proved on both side» 
to 30 lb. on the square inch before leaving 
the works, and are always kept in stock, 
Valves made with outside racks to order. 
Also Screw Water Valves with gun metai 


aces, 
BRYAN DONKIN & Co., 
ENGINEERS, 
BERMONDSEY. 





NEAR GRANGE-ROAD, (7245) 









THWAITES & CARBUTT, 
LONDON OFFICES, 

14, CANNON STREET, E.C. 
GENERAL 
ENGINEERING TOOL AND 
PATENT STEAM HAMMER 

MAKERS. 
SINGLE AND DOUBLE-ACTION 
STEAM HAMMERS 
From 3 cwt. to 20 ons, 


with or without 
SELF-ACTING MOTION. 





Vulcan Ironworks, 


BRraprorpD, YORKSHIRE. 
(F89) 





PRIZE MEDAL, 
International Exhibition, 1862. 


— STEAM ENGINE COUNTERS, 


for registering the number of revolutions 
made by any machine ; for ascertaining 
the duty of Pumping Engines and Water 
Wheels ; for calculating the slip of the 
Propeller; for testing the slip of the 
wheels of a Locomotive. They may also 
be used to indicate the distance travelled 
by a carriage. 

These Counters may be had in 
bin: tion with a clock. 


om- 


FRIEAKE & GATHERCOLE 
‘Late A. P. How), 
ENGINEERS, 81, MARK LANE, 

VONDON. (F71) 








U. NICHOLS, 


FORMERLY NATHAN GOUGH, A.I.C.F, 





anufacturer of Patent Portable 
ENGINES, Mortar Mills, Pumps, Pile Drivers. Cranes, &., BK. as 
STREET WORKS, MANCHESTER. on applicati G177) 


























Marca 4, 1864. 


THE ENGINEER. 








NOTICE TO INVENTORS. 


()ftice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Siestin » 
may be had, gratis, as to the reduced expense and ee | of protection 
for inventions under the new Patent Law for the Uni ae 
Foreign Countries; and — information as to all patents granted from 
1617 to the present time, py applying rsonally or by letter to Messrs. 
PRINCE and CO., Patent Office, 4, Trafalgar-square, Charing-cross. (5017) 


fice for Patents, London.—Messrs. 
DAVIES and HUNT (1, Serie-street, Lincoln’s Inn, London, W.C_) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain ther ** Handbook for Inventors,” gratis, on appli- 
cation or by letter. (898 andl 


Inventions !—Mr. ‘William I Brookes, 


Patent and Registration Agent (20 years’ prac‘ice in patent ates, 
62, Chancery-lane, London, “‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


nventors Assisted.—Tongue and 


BIRKBECK (son of the late Dr. Birkbeck, founder of Mechanics’ 
Institutes), British and Poreign PATENT AGENTS and ENGINEERS of 
twenty years’ experience, 34, South gs, Holborn, W.C. 
Provisional protection for six mouths. Designs registered. Any informa- 
tion jon gratis. (F85) 


Patent Office, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ exnerience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Circu- 
lar of information and plate of Mechanical Motion free on a 33 

9 














atents and Registrations.— 

INVENTORS can ‘be supplied with a (free) PAMPHLET of 
INFORMATION on BRITISH and FOREIGN PATENTS and REGIS- 
TRATIONS, from the Patent Office, 84, Fleet-street, London. Conducted 
by Mr. HENRY, Memb. Soc. Aris. (F163) 


atents.—Mr. Vaughan, Member 


of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ‘* Guide toInveutors” free by post. (F158 


er a Sy F 

Te Inventors.—The General Patent 

COMPANY (LIMITED), 71, Fleet-street. London, affords special 

facilities for the SALE, LICENSING, and PUBLIC INTRODUCTION of 

NEW INVENTIONS, and obtains Patents for Inventions at moderate 
charges. A Handbook Gratis. R. MARSDEN LATHAM, Sec. 
F210) 








Permanent Way.—For Particulars 


respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir. 
ing no wedge or bolt), &., apply to Mr. F. WISE, C.E., 22, Buckingham 
treet, Adelphi, W.C. (3987) 


[unn’s Patent Metallic Bridge Work 


is the Lightest, Strongest, and most Durable in the World, according 
to price. RAILWAY tLANT of every description. —WINDSOR BRIDGE 
IRONWORKS, near Manchester. (F105) 


( )rmerod Grierson & Co.. i:ngineers. 
‘~~ Millwrignts, ana Boilermakers, ST. GEORGE’S IRONWOiKos, 
MANCHESTER, beg to call attention to their stock of PATTERNS .or 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS, ac., veg tne largest 
stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in the 
list will be suppned on very advantageous terms, and no cnharve ix made 
for the use of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Iron Bridges, Iron 
Rooffing, Girders, Turntables, Traverses, Cranes, Water Columns, Pumps, 
aud Tanks Hydraulic and other Presses, &c. &c. (E429) 


To Contractors.—Sissonsand White's 


PATENT STEAM PILE DRIVER, the most perfect and economica) 
piling machine to which steam has been applied. Description and testi- 
monials sent on application to Lull. 

Extract from a report of a paper on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 5th, 1859 :— 

“ Pile driving by steam power was next treated of, the author describing 
some of the most principal machines which have been invented, preferring 
Sissuus and White's as being the most economical and practically useful. ’ 
(E713) 




















j{conomic Permanent Way Company 


(Griffin's Patent). —Engineers and Gentlemen interested in Railway 
are invited to examine this System, now being universally adopted, and 
stated by the chief engineers and contractors to be “‘superior to any ever 
yet invented.” Can be seen at the offices—New Adelphi Chambers, 
12, Jobn-street; on several Metropolitan Railways; or at the Phanix 
Ironworks, Glasg gow. (P1548) 


‘Lhe Patent File Machine and File 


Manufacturing Co. Limited. Lime-bank-street, Ashton Old-road, 
Manchester. Manufacturers of every description of 
STEEL AND FILES 
suitable for Engineers, Agricultural Implement Makers, Machinists, &c., 
and the General Trade. Also Makers of the PATENT FORGING and 
CUTTING MACHINES, which may be seen daily in operation at the 
Wor orks. (G27) _ 


‘The Ashbury Railway Carriage and 


IRON COMPANY LIMITED.—Works: Openshaw, Manchester.— 
Manufacturers of every description of Railway Carriages and Wagons ; 
Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c. ; Iron Koofing, Girders, Turntables, Water Columns, Water Tanks, 
Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &c. 

London Office—27, GREAT GEORGE STREET. 8.W. 








&c. 
(02076) 


\ etropolitan Railway Carriage and 
: WAGON COMPANY (LIMITED), SALTLEY WoRKS, BIR- 
MINGHAM (successors to Joseph Wright and Sons, Railway Carriage and 
Wagon Builvers and Contractors. Railway Carriages and Wagons of 
every description supplied either for cash or deferred payments, and 
Railway Wagons to be Let on Hire.—For terms and particulars apply tw 
wen Works, Birmingham; London Agency, 8, ,Adam-street, Adelphi, 
Cc. __ ‘G64, 


TO ENGINEERS, MILLWRKIGHTS, STEAM PACKET COMPA \1b8 &c. 


‘The Ps Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 








and Co., in 
Valves. Hose Pipes, Delivery and Suction, 
Washers, Flexible Tubings. 
Sheets, Driving Belts or Mill Bands, 


Railway Buffers, Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex, Warehouse, 9, Gresham- 
street West, London, E. C. 

N.B.—Sole Manufacturers of Valves of the Patent Mineralised Br 
sadie-Rabber, up to6ft. in, diameter. in any thickness. 





ne First-class 20-Horse Power 
High-Pressure Horizontal ENGINE, New, weighs nearly 9 tons. 
Price, £190. 
One ditto, 4-horse power, £35. 
One 10-horse power — High-pressare Engine, on a massive A frame 


with coil heating yma Price, £85 
‘wo Sanus ditto. Price, £70 each. 
ree 4 » ” £48 ” 


Three 3 36 
One 4-horse power Oscillating, Reversible Engine, and Boiler attached 
with Patent Balt-charging complete, = ready for work. Price, £110. 
ps of every description, for shi ropeaten, 
pes ry fire nom ~ oa to order, or on stock.—Apply to WINSTANLE 
and KELLY. , Engineers, Millwrights, &c., Barton-street, Upper Parliament- 
street, Liverpool. 


rinting. — Estimates for Printing |_ 
y Description of Work forwarded by TAYLOR and GREENING, 
of Graystoke-place, Fetter-lane, London, Printers of “‘ THE — J 


Neild and Co., Dallam Ironworks, 


Warrington, Lancashire, Manufacturers of Railway Wheels and 
Axles, Axles, Tyre ‘Bare, all kinds of Hammered Iron, and Merchant Bar Iron, &e. 











Wir Tire Ropes for Mining, Railway, 
and ENGINEERING PURPOSES.—Steam Plough Ropes, made 
of Webster and Horsfall’s Patent Steel Wire, Copper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &c. Flexible Steel and Iron Wire 
Ropes, specially adapted to small gear.—WILKINS and WEATHERLY 
39, Wapping, London, ‘ae (B494) 


[)rawings, Plans, Tracings, &e., exe- 


cuted with accuracy and despatch, on moderate terms, by MESSER 
and THORPE, Mechanical ard General Draughtsmen, 84 
E.C, N.B. ee and idl are thoroughly Practical Engineers. 


[aughtsmen. —R. J. Cook and Co., 


Engineering, Mechanical, Architectural, Survey, and General 
Draughtsmen, 2, Cannon-row, Westininster. Copying, Tracing, Finished 
and Ornamental Writing, &c. &. (6535) 925) 


Jron Castings, of First-rate Quality, 

for machinery and other purposes. Iron roofing and every description 
of smith and founders’ work.—JAS. HAYWOOD, jun., Phenix roy 
Derby. 


The London Drawing Association, 
for supplying Engineering, Mechanical, Architectural, and Quen 
a Designs, Maps, Plans, Tracings, &c. &e. Enclose stamp for Pros- 
pectus. FREDERIC YOUNG, Manager. 

3 Duke-street, Adelphi, London. ___ (E3876) 


. Hatton-garden, 
(G506) 











ARCHITECTURE, &c.—PRACTICAL INSTRUCTION given in 
Civil Engineering, Surveying, Levelling, Architecture, Building, Draught- 
ing, Mapping, Measuring, and Valuing of Land, Timber, Buildings, &c., 
in a Short Course of OFFICK and FIELD WORK, on moderate terms, 
including the use of Instruments, &c. For Prospectuses apply at the 
Offices, 24, Guildford-street, Russell- -square, London, established by 
Messrs. HYDE, SMITH, and LEWIS, Civil Engineers, Surveyors, Archi- 
tects, &c. 
N. B.—An Architectural, Engineering, and Mechanical Class for Archi- 
tects’, Builders’, Engineers’ sons, &c., on Moderate Terms, including In- 
struction in Drawing, Colouring, Taking out Quantities, &c. &. (B9) | 


Gecond-hand Cases of Mathematical 


INSTRUMENTS, Theodolites, Levels, Pentazraphs, Quadrants, Sex- 
tants, Universal Dials, Protractors, Circumferentors, Prismatic and Beam 
Compasses, Ivory and Boxwood Scales, Land Chains, Tapes, &c., by 
Troughton and Simms, Elliott, Dollond, and others, at wil. LAWLEY'’s, 
78, Farringdon-street, City. "Bow Pens, by Troughton and Simms, at 
1s. 6d.; ; T-Squares, 42in., 3s. 6d, ; 36in., 3s. ; 30in., 2s. 9d. ; 24in., 2s, 6d.; 18in, 
Ss. 5 15in. Is. 9d.; 12in. | '* ‘6d. Photographic Cameras, Lenses, Magic 
Lanterns, Slides, Dissolving View Apparatus, Microscopes, Telescopes, 
Opera, Race, and Tourists’ Glasses, by Voigtlander, Koss, Dollond, and 
others: Instruments bought or exchanged. Catalogues’ forwarded on 
receipt of stamp. (F166) 


Machinery, Home and Export, for 


RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACT URB. Also, Pipes, Tubes, and General lronwork 
N.B.—S. HOLMAN represents Houses, having every facility for heavy 
orders.—Office, 18, Cannon-street, London, E.C. 
_ Illustrated Catalogues tree, on stating requirements. (D182) 
‘ 
Steam 


Davis ’s Patent Breeze Oven. 


generated and Furnaces heated free of cost, where Smithy firing 
can be used or sold. Particulars by Post.—Apply, DAVIS and LANE, 6, 
Lichfield-street, Birmingham. Sole Licensees for London and district, 
HOWARTH and MORGAN ; also for Hinton’s famous Cupola Belt. Every 
information at 30, Budye-row, Cannon-street, E. (E2231) 


(;tinding and other Machinery for 


corn mills, manure factories, &c. ; hydraulic presses, rolls, edge stones, 
&c., for oil mills ; malt mills, for breweries ; corn and seed ¢: ushing mills ; 
horizontal steam engines, from 4 to 20-horse power; portable engines, 
from 2 to 10-horse power ; circular saw benches, rack and fixed, &. &c.— 
Made by E. R. and F. TURNER, Engineers, Mi!lwrights, anu Founders, 
Ipswich. (G52) 
A. Martin, Lron, Brass, and Malleable 
IRON FOUNDER, 4, Vine-street, York- road, Lambeth.—Every 
description ot Castings with h Lathes, Fly and Band 
Wheels, Malleable Iron raced Lathe Carriers, Screw Stocks, &c., 
Brass Bearings, Lathes, Change Wheels, Drilling “Machines, Crabs, ac. 
Old Metal bought. (F182) 


"No ©=aper-Makers. — All Kinds of 
MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 
Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
class references.—T. DON, Agent. __ (D981) 


° ~ . 

‘fo Locomotive Superintendents and 

MAKERS OF PORTABLE AND AGRICULTURAL ENGINES, — 
The great drawback to the use of BUURDUN’S Gauges for Locomotives 
and Agricultural Engines having been the liability of the Tubes to burst 
in frosty weather, when the engines are not in steam, JOHN DEWRANCE 
and CO. are now enabled to furnish Bourdon Gauges with Brockhurst and 
Sullivan’s Pa’ ent Auti-Frost Arrangement, and guarantee their working for 
two years from date of delivery.—Price List on application to JOHN DEW- 
RANCE and CO., Manufacturers, Phanix Foundry, 176, Great Jover- 
street, Borough, London, S.E. (G232 


‘To Ironfounders, &e.—. Ireland, 


Foundry Engineer, Manc ne begs to call the attention of og 
founders to his 1 ATENT UPPER ‘tUYEKE CUPOLA FURNACE, which 
effects a saving o! ‘rom 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much 'ess time, without any additional labour or expense.— 
Full particulars and Tc-timonials can be had, on application, at his Office, 
21, Moreton-street, Stran .eways Manchester. (£207 72) 




















Brick, Pipe, and Tile Machines.— 


E. PAGE and CO.’s PRIZE BEDFORD BRICK and TILE MA- 
CHINES, for hand power, are the most simple and efficient yet introduced. 
Illustrated Catalogues and Prices maybe had of E PAGE and CO., Victoria 
Ironworks, Bedford, or at their Export Warehouse, Laurence Pountney- 
place, Laurence Pountney-hill, Cannon-street, E.C., where they may be 
seen in ‘operation daily. (E365) 


\uir's Patent Foot Lathes, and 


other Machine Tools for Engineers, may be inspected ont purchased 
at A ang Crystal = Sydenham, 

Mr. WM. MUIR, of the firm of Wm. Muir and Company, Britannia 
Works. Manchester, will persoually attend to any application for designs, 
estimates, &c., either at the Palace, or at 3, Victoria-street, Westminster 
Abbey, 5. W. (G176) 


nti-Friction Metal.—The Anti- 


Friction Metal (Locomotive Brand), manufactured by the under- 
signed, will be found a most excellent material for machinery bearings, &c, 
Price, 9d. per 1b.—_WM. PENN SMITH, 28, Hanover-street, Liverpool. 

(G370) 


Foundation Stone to Fix Machinery. 


—Sound hard STONE, in blocks of large dimensions, prepared to 
given sizes, delivered in railway trucks at Corsham Station, at 9d, per 
cube foot. Cost of carriage to any locality supplied on application.— 
Apply to ) RANDELL and SAUNDERS, Corsham, W ilts, (E861 


CORRUGATED IRON WORKS, 


Au kinds of Iron R Roofin Buildings, 
exportation.» Manufactures Stores, 5 Bowe, Churches, wag ar eA —— phe! 


stor balingn Appy 1 W. toW. a GRIFFITH date RICHARD warps” 




















Civil Engineering, Surveying, | 


Jonn Fowler, Jun. 28, Cornhill, 


LOND 
culars of FOWLER'S PATENT STEAM PLOUGH can be 
obeain by applying at the above address, 
_ Catalogues, containing prices and testimonials, sent post free. ( Bis) 


R. J. and E. Coupe, 


\ essrs. 

Worsley Mesnes Ironworks, Wigan, Manufacturers of High-pressure 
Condensing and Non-Condensing Steam Engines up to any H.P., Sugar 
Mills, &c. N.B.—Horizontal High-pressure Steam Engines, from 10 to 
60-H.P., constantly in stock, __ (E1504) 


Fox Brothers, Derby, Ragineens, 

ENGINEERS’ TOOL MAKERS, late Joseph and James Fox. 
Established 1781.—Sole manufacturers of T. 8. Cressy’s Cask-making 
Machinery.— London Address, 151, Fenchurch-street—W. G. Wuurrs, 
Agent. (EV172) — 





Roscoe’ s Self-Acting Lubi icators for 


STEAM ENGINES. —Testimonials and Prices Post-free.—Apply to 
EDWIN H. NEWBY, Leicester. 
The above Lubricators grease every particle of steam previous to > pass- 
ing through the valves into the cylinde rs. (El 997) 


\Jalleable Iron Castings of Superior 
i quality are Manufactured by the original Patentees, EDWARD 
LUCAS and SON, Drontield Foundry, near Sheffield. 

All orders promptly attended to.—London Office, No. 8, King’s-place, 
Blackman-street, Boro’. ( E2276) 


Prize Medal Traction Engines from 


£140. Portable Engines, Thrashing Machines, Saw Tables. Port- 
able Engines altered into Traction Engines, or taken in exchange for new 
ones.—Apply, SMITH BROTH ERS, , Engineers, Thrapston. (G1L74) 




















ambert Brothers, Walsall, 
Manufacturers of Steam Boiler Tubes, Lap Welded, and of Iron 
and Gun Metal Boiler Mountings. (F194) | 


Miller and Knill’s Patent Marine 


STEAM ENGINE GOVERNOR.—The above simple and effective 
Apparatus is now supplied to Steamship Builders, Owners, and Engineers 
at a very moderate price.—For particulars, apply at the Patentee’s Office, 
29, Pudding-lane, London, E.C., where models may be seen, (G416) 


Parquets 8 Solidaires—Howard and 


SONs, 26 and 2, Berners--treet, are prepared to supply machine- 
made patented solid PARQUET FLOORS 50 per cent. cheaper than they 
have yet been offered. Illustrated catalogues, plans, and estimates free. 

(E2280) 





PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 


G and J. Brown and Co., Rother- 


@ HAM IRONWORKS, ROTHERHAM, Manufacturers of PATENT 
SOLID WELDLESS {RON and STEEL-FACED LOCOMOTIVE ENGINE, 
TENDER, CARRIAGE, and WAGON TYRES. (G408) 


rh) 

Phe Thames lronworks, 

SHIPBUILDING, ENGINEERING, and DRY DOCK COMPANY 
(Limited). Incorporated under the Companies Act, 1862, Capital, 
£500,000, in 5,000 shares of £100 each, Deposit £3 per share on applica- 
tion, and £7 on allotment, Subsequent calls not to exceed £10 per share 
and at intervals of not less than three months. 

Directors. 

PETER ROLT, Esq., Chairman. 

Captain John Ford, Managing Director. 

Lord Alan Spencer Churchill, 

John Bonus, Esq., Cannon-street. 

Frank Clark Hilis, Esq., Denmark-hill. 

John Stewart Margetson, Esq., Cheapside, 

William Jackson, Ksq., Leadenhall-street, 

BANKERS— Messrs, Prescott, Grote, Cave, and Cave, Threadneedle-street. 
SOLICITOKS — Messrs. Newbon, Evans, and Co., 28, Nichotas-lane, 
Brokexs—Messrs, Huggins and Rowsell, |, Threaducedie-street, 
Avbitors—Messrs. Edwards and James, King-street, Cheapside, 

SecnhETARY—F J. Divers, Esq., Urcnard-yard, Blackwall, 
Temporary Offices, 18, hing-street, Cheapside, 








Prosrecrus, 

The object of this Company is to purchase and extend the well-known 
and successful business carried on by the Thames ironworks and ship- 
building Compauy (Limited), at Black wall, 

The Thames lrenworks and Shipbuilding Company (Limited) was esta- 
blished in the year 1857, and has now attained the foremost position in the 
construction of vessels ot war and ships of the highest class for the com- 
mercial marine. Ihe irun for these vessels, and for their armour plates, is 
manufactured on the premises, together with forgings and castings of the 
largest class for marine engines, bridges, and other similar works, The 
rolling mills, steam hammers, foundries, smiths’ shops, saw mills, &c., are 
all of the best class, and in the highest state of efficiency, forming together 
an establishment unequalled, 

Three of the largest won-clad frigates in the British navy, the Warrior, 
Valiant, and Minotaur, have been built by the Thames Shipbuilding Com- 
pany, and orders have been received for iron-clad vessels for the Wani-h, 
Russian, Spanish, and Turkish navies, some of which are now in course of 
construction, 

it ha. been determined to add to the existing business of the Company 
two other lucrative branches, namely, graving docks and engineering, 
which are navurally and essentially connected with its present operations. 
For this purpose, as well as for the large and increasing business of the 
Company, a considerable extension of capital will be required as the 
worss advance ; and, in order to carry out the objects in view, it is pro- 
posed to transfer to the new Compauy (subject to payment of the dividend 
jor the part year) the whole of the valuable contrac:s, assets, goodwill, and 
effects of the Thames Ironworks Company, together with i:» tiabilities and 
engagements, as fiom the ist of January, 1864, in consideratiou of the pay- 
ment to the Thames lronwurks Company of the sum of £27! 5,000, of which 
the shareholders in the Company wilij take £150,000 in tally paid-up 
shares, aud £125,000 in debentures of the new Company, bearing iaterest 
at 5 per cent, per annum, 

The property of the Company consists of 20 acres of freehold land on the 
Essex side of the River Lea, next Blackwall, and the premises and branch 
works known as the Phenix lronworks, Millwall, together with the valuable 
plant and works. 

it is proposed to construct two graving docks, capable of receiving ships 
of the largest class, for which the aecommodation on the River Thames is 
at present insufficient. For this purpose it is intended to purchase eight 
acres of freehoid land immediately ad jo ning the works, having « frontage 
both to Bow Creek and the River Thames, which land is, at present, in che 
occupation of the Company, with the option of purchase, 

Tne proposed new graving docks wili be in the immediate vicinity of the 
East and West India and Victoria Docks ; and it is confidently anucipated 
that from their admirabie situation constant and remunerative employment 
for repairs, both of ships and engines, will be found. 

The existing contracts of the ‘‘hames Ironworks Company, which will 
be transferred to the new Company, amount to upwards of a milion and 
@ quarter sterling (independently of the work in band for the forge and 
roiling mills), and have all been taken on such terms as fairly to justify 
the anticipation of the same profitable results which have already attended 
the Company's operations. 

All the Directors of the old Company will retain their interest in the 
new Company, and their seats at its Board, and the management wiil 
remain in the same experienced hands which have hithervo conducted it so 
successfully, and raised it to its present state of prosperity. 

Applications for shares to be made in the annexed form. In the event 
of no allotment of shares being made the deposit will be returned in full. 
Should a less number of shares | be allotted than are applied for, the deposit 
will be made availabie towards the payment on aliotment, aud ‘the balance, 
if any, returned to the applicant. 

Prospectuses and forms of application for shares may be obtained at the 
temporary offices of the Company, 18, King-street, Cueapside, and of the 
bankers, brokers, and solicitors, 





The Thames Ironworks, Shipbuilding, Engineering, and Dry Dock 
mpany (Limited, 
Form of Application for Shares (to be retained by the bankers). 

Gentlemen,—Having paid to your bankers, Messrs. Prescott, Grote, 
Cave, and Cave, the sum of £——, being a deposit of £3 per share on 
shares in the above Company, | hereby request that you will allot me 
that number, and I agree to accept such shares, or any leas number you 
may allot to me; and J agree to pay the deposit on allotment, and to sign 
the Articles of Association of the Company when required, and 1 authorise 
you to insert my name on the Register of Members for the number of khares 
allotted vo me, 





Usual Signatures.s......seeseeeeeeerecs 
Name in full....++++ 
Residence ...600 «+++ 
Profession ....-+ececeececcecsocesvesses 
Date .. evcee ° 864. 
(F200) 
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GLOBE IRONWORKS, 





30 to 50 cwt. HAMMER 


3) cwt, HAMMER. 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH 





MUSGRAVE & 


BOLTON: 


LANCASHIRE. 





aver 


7 to 25 tons HAMMER. 





6 to 20 cwt. HAMMER. 


“MUSGRAVE’S PATENT VALVE,” 


3 and 4 tons HaMMER. 


Both Single and Double-Acting, from 3} cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE CONDENSING AND COMPOUND STEAM ENGINES, STEAM BOILERS, GAS EXHAUSTERS, AND GAS 
APPARATUS, WROUGHT AND CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS, &c. 


Mill Gearing for Cotton Spinning Mills, Flax Mills, Corn Mills, Bleach Works, Iron Works, and General Castings to Order. 


J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application. 


TRADE 


THE 


HENRY SYKES, 

67, UPPER THAMES STREET, 
LONDON 

(In connection with Ruston, Proctor, and Co.), 


Has en hand several ENGINES and MORTAR 
MILLS for SALE or HIRE, 
Contr.ctor for Pumping, Sawing, Mortar Grinding, and other work where 
Steam Power is required. 

A 30-cwt., 2-ton, and 3-ton Steam Crane ready for delivery. (F165) 








REDUCED PRICES OF 
BRYAN DONKIN & CO.’S 
IMPROVED GAS VALVES, 
WITH WROUGHT IRON PINIONS, 

From 2 in. to 18 in., price 9s, 6d. to 
12s, per in. diameter. 
List of prices, with full dimensions of all 
sizes up to 30 in., to be had on application, 
These Valves are all proved on both sides 
to 30 Ib. on the square inch before leaving 
the works, and are always kept in stock. 
Valves made with outside racks to order 
Also Screw Water Valves with gun meta 
faces, 
BRYAN DONKIN & CO., 
ENGINEERS, 
NEAR GRANGE-ROAD, BERMONDSEY. 





(7245) 


TUCK’S PATENT 
STEARN PACKING. 


For Steam Enoines, Pumps, &c. — Advan- 
tages: A more perfect vacuum is obtained, 
Friction reduced, great saving in oil and tallow, 
and the Packing is gradually and completely 
worn away without becoming hard, thus obvi- 
ating the necessity of drawing the old packing. 

Vulcanised India-rubber Valves. 
Hose, Washers, Mill Bands, &c. 


J. H. TUCK & CO., 35. Cannon-street. x. 
(F136 





MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES. 





"[’he Patent Tubular Tuyere possesses 


reat advantages over the ordinary Tuyeres, both for its durability 

and easy working. A current of cold water going direct to the nozzle 
prevents their destruction, however rouch they may be exposed to the fire 
We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 


0. 1 Tuyere, 16in. long .. 2. 1. oe oo oo oe 288, cach, 
No. 2 eo 18in. ,, es 60 0s 00 se «0 es Sale ge 
No. 8 ” TM. ov» © 8) bec ee “0's oo Tw 
No. 4 ” 22in. 4, ee ee ¢ ° eo co 408% , 


44s. 
rly. 


No. 5 ae ea eee ee 
Delivered at Chesterfield Station. Terms, Nett Cash Quarte 


ANDREW AND TAYLOR, 
STEEL AND FILE MANUFACTURERS, 
40 BROAD STREET BUILDINGS, LONDON, E.c., 


” 
(E56) 


Sole Wholesale Agents for the Sale of 


THE “ DUPLEX” 
PATENT LEVER =| 


Powerful, Portable, Simple, and | 


Easy to Work. 





PRICES. 
No. 1, to punch jin. in fin. .......- £8 | 
No. 2, “ Sin. in Gin. ..rccoes £° 
No. 3, a fin. in gin. ......0 £12 | 


Weight of No, 1, 251b. only. 


Engineers’ Tools of every description ; 
Steam, Vacuum, and Hydraulic Gauges 
of every make; Brass Mountings for 
Steam Boilers; Collinge’s Patent 
Sponge Cloths ; Cotton Waste; &c. &c. 

Sole Wholesale Agents for the French ‘‘ MASTIC LERENARD,” or 


Patent India Rubber Steam Packing. Price » £143 per ton, ready for 
use. (E2228) * 





SUPPLIED WITH CASTINGS ON LIBERAL TERMS. 
LONDON OFFICE, 9. ADAM STREET. ADELPHI, w.c. 









N.B.—HAMMERS FROM 34 to 20cowr. ALWAYS IN STOCK. 


E1822) 





Honourable Mention at the International Exhibition of 1862. 
WRIGHT’S 


PATENT MOVABLE FIRE BARS. 


Mr. Wi. GORDON COULTON, Wolverhampton-street, Dudley. 


Sole Agent for the SALE OF LICENSES, from whom price and information may be obtained, and Models had for inspection. 
SOLE LICENSEES AND MANUFACTURERS FOR 
Hessrs. GEO. FORRESTER & Co.; 


Vauxhall Foundry, Vauxhall Road, 
Liverpool, 


LIVERPOOL, 
BIREKENEEAD AND NEIGHBOURHOOD, | 
FOR MARINE BOILERS, | 


IRELAND, 
SOLE LICENSEES AND MANUFACTURERS FOR 

NORTHUMBERLAND, f Messrs. COCHRANE, GROVE, & Co., 

Senuaeaenee, iit Ormesby Ironworks, 

MIDDLESEX. Middlesbro’-on-Tees, 
SOLE LICENSEES AND MANUFACTURERS FOR 

SHROPSHIRE, | Messrs. COCHRANE, GROVE, & Co., 

pattie: — | Woodside Ironworks, 

WORCESTERSHIRE. | Near Dudley. 





WRIGHT’S PATENT BARS, 
For Locomotive, Marine, and StationarY Boilers, Puddling and other Furnaces. 


A few of the important advantages of these Bars over all others in use are as follows :— 

ist.—'The rapid and complete manner in which they operate on the combustible matters used decreases the formation of cinder or slag, by removing 
the refuse while in a state of dust, before it has time to cake into a cinder. » Ee ‘ 

2nd.—Inasmuch as thorough and complete combustion is ensued by the breaking up and removal of the slag, and consequent free admission of air 
between the bars, a large saving is effected on the usual consumption of coal, and also the prevention of smoke secured. | . F 

3rd.—By their peculiar advancing and retiring action the slag that is formed at the extreme back of the furnace is brought with every successive 
action of the bars, and deposited on the dead-plate or n:outh of the furnace ; this is an advantage of the greatest importance, as the removal of slag 
from the extreme back of furnaces has always been attended with great difficulty and the periodical destruction of the fire, with the attendant evil 
consequences of a sudden rush of cold air to the boiler, which so often suddenly contracts the plates, and, consequently, cracks them, or causes old 
flaws and defects to leak anew, 

4th.—Their e>.treme simplicity of construction renders it next to impossible they can get out of order. . 

The above are recommended to the notice of Engineers, Ironmasters, Shipbuilders, and the Public, as the simplest and best system for Fire Bars at 
present in use. By a special arrangement, just patented by the Inventor, they are made particularly applicable for situations where great heat is 
required, as in Puddling Furnaces, Marine Boilers, &c. ; an ; Me 

Copies of numerous Testimonials received from some of the leading firms in the Midland Counties and other Districts, showing the opinion of those 
who have already availed themselves of the advantages derived from these Bars, way be had on application to Mr. COULTON, as above. (G536) 


J. TYLOR & SONS 


DIVING APPARATUS, 


As supplied by them to the 
LORDS COMMISSIONERS OF 
THE ADMIRALTY, 
From £95 to £135. 


{ Tllustrated Catalogues on appli- 
eation to the Manufacturers, 


A J. TYLOR & SONS, 
<a —| WARWICK-LANE, NEWGATE- 








PRiZE MEDAL, 
International Exhibition, 1862. 


HOW'S STEAM ENGINE COUNTERS, 


_ on for registering the number of revolutions 
Bia heal ai ut te} ~=made by any machine ; for ascertaining 
| the duty of Pumping Engines and Water 
Wheels; for calculating the slip of the 
Propeller ; for testing the slip of the 
wheels of a Locomotive. They may also 
he used to indicate the distance travelled 
by a carriage. 


























r ‘ = STREET, LONDON 
These Counters may be had in om-, (D2121) 
bination with a clock. | —— - —----- pos = - — 4 = 
i WILSON’S PATENT CYLINDRICAL GOUGE, 
FRIEAKE & GATHERCOLE FOR MACHINES 


‘Late A. P. How), 
ENGINEERS, 81, MARK LANE, 
LONDON. (F71) 


FOR PLANING, SURFACING, AND SQUARING-UP TIMBER. 





THWAITES & CARBUTT, | 
LONDON OFFICES, 

14, CANNON STREET, E.C. 
GENERAL 
ENGINEERING TOOL AND 
PATENT STEAM HAMMER 

' MAKERS. 

Dy SINGLE AND DOUBLE-ACTION 
3 STEAM HAMMERS 
From 3 cwt. to 20 ons, 


with or without 
SELF-ACTING MOTION. 





amuel Worssam and Co., having 


purchased the above Patent, hereby CAUTION all parties against 
Making, Vending, or Using these Gouges excepting supplied by them, or 
unless with their express license. 





pameraageeicuemd All Cylindrical Gouges supplied by 8. WORSSAM and CO. are stamped 
BRADFORD, YORKSHIRE. | «* Wilson’s Patent.—S. WORSSAM and Co., Saw-Mill Engineers, King’s- 
(F89) road, Chelsea, Sole Manufacturers.” (E2124) 
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NOTICE TO INVENTORS. 2 
()ftice for Patents of Invention, 4, 
Trafalgar. 


uare, Charing-cross.—The ‘‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the present time, by applying personally or by letter to Messrs, 
PRINCE and CO., Patent Office, 4, ak leerequane, Charing-cross. (5017) 


° 
()ftice for Patents, London.—Messrs. 
DAVIES and HUNT (1, Serle-street, Lincoln’s Inn, London, W.C.) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ‘‘ Handbook for Inventors,” gratis, on appli- 
cation or by letter. (8932) 


nventions !—Mr. William Brookes, 
Patent and Registration Agent (25 years’ prac‘ice in patent matters), 


62, Chancery-lane, London, “‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


atent Office, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 











Steam Pumps all Sizes, for Land 


d MARINE ; PORTABLE ENGINES, with ordi 
Multitubular Bollers PUNCH and SHEARING MACHINES, from 1} 


14 tons._JOHN CAMERON, Works, Egerton-street, Hulme, lanchestet 


Qteam Hammers.—3}-cwt., 6-cwt., 
WO 9-cwt., 12-ewt., and 20-cwt. CONDIE’S PATENT DOUBLE ACTING 
STEAM HAMMERS, ready for delivery. —ALLAN C. WYLIE, Successor 
to John Condie, 9, Adam-street, Adelphi, London, W.C. (E1870) 


Steam Engines for Sale, all New.— 


One 10in. cylinder, 18in. stroke; one 12in. cylinder, 24in. stroke ; one 
12in. cylinder, 36in. stroke ; and one 14in. cylinder, 24in. stroke—all to be 
sold very cheap.—Can be seen at E. PAGE and Co.’s, Lawrence Pountney- 
place, Lawrence Pountney-hill, Cannon-street, E.C. (E548) 











Steam Boilers, Portable, and every 
other description, made of the best material and workmanship, tested 
and made perfect under any required pressure. Wrought Iron Girders, 
Sugar, Brewing, and Bleaching Pans. Punctuality in delivery shall not 
be surpassed by any makers in the trade.—WELCH and COMPANY, 
Northgate Boiler Works, Newark-on-Trent. (G185) — 





Draughtsman, of Twenty-five years’ experience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Circu- 
lar of information and plate of Mechanical Motion free on epplication ss 


Patents and Registrations.— 
INVENTORS can be supplied with a (free) PAMPHLET of 
INFORMATION on BRITISH and FOREIGN PATENTS and REGIS- 


TRATIONS, from the Patent Office, 84, Fleet-street, London. Conducted 
by Mr. HENRY, Memb. Soc. Arts. (F205) 


Patents.— Mr. Vaughan, Member 


of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6to 8 guineas. A-‘‘ Guide toInventors” free by post. (F158 


Te Inventors.—The General Patent 
Cc 


OMPANY (LIMITED), 71, Fleet-street, London, affords special 
facilities for the SALE, LICENSING, and PUBLIC INTRODUCTION of 
NEW INVENTIONS, and obtains Patents for Inventions at moderate 
charges. A Handbook Gratis. R. MARSDEN LATHAM, Sec. 

(F201) 


Permanent Way.—For Particulars 


respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir. 
ing no wedge or bolt), &c., apply to Mr. F. WISE, C.E., 22, Buckingham 
treet, Adelphi, W.C. ( 


[uns Patent Metallic Bridge Work 


is the Lightest, Strongest, and most Durable in the World, according 
to price. RAILWAY ILANT of every description.—WINDSOR BRIDGE 
IRONWORKS, near Manchester. (F105) 


()rmerod Grierson & Co.. Engineers, 


‘“  Millwrignts, ana Beilermakers, ST. GEORGE’S IRONWORK», 
MANCHESTER, beg to call attention to their stock of PATTERNS .er 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS, «ac., veing tne largest 
stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in the 
list will be suppried on very advantageous terms, and no cnarge is made 
for the use of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Iron Bridges, Iron 
Rooffing, Girders, Turntables, Traverses, Cranes, Water Columns, Pumps, 
and Tanks Hydraulic and other Presses, &c. &c. (E429) 


° a 
{o Contractors.—Sissonsand White’s 
- PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied. Description and testi- 
Monials sent on application to Hull, 
——- a — = a Per = Pile Prey read before the Society of 
gineers, by Mr. W. F. an the Westminster Bridge W: 
December 5th, 1859 :— wii _— 
“Pile driving by steam power was next treated of, the author describing 
some of the most principal machines which have been invented, preferring 
Sissons and White’s as being the most economical and practically useful. 
(E713) 


























Economic Permanent Way Company 


(Griffin's Patent).—Engineers and Gentlemen interested in Railway 
are invited to examine this System, now being universally adopted, and 
stated by the chief engi and contractors to be ‘superior to any ever 
yet invented.” Can be seen at the offices—New Adelphi Chambers, 
12, John-street; on several Metropolitan Railways; or at the Phenix 
Ironworks, Glasgow. (F154) 


T he Patent File Machine and File 


Manufacturing Co. Limited. Lime-bank-street, Ashton Old-road, 
Manchester. Manufacturers of every description of 
STEEL AND FILES 
suitable for Engineers, Agricultural Implement Makers, Machinists, &c., 
and the General Trade. Also Makers of the PATENT FORGING and 
CUTTING MACHINES, which may’ be seen daily in operation at the 
Works. (G27) 


The Ashbury Railway Carriage and 


IRON COMPANY LIMITED.—Works: Openshaw, Manchester.— 
Manufacturers of every description of Railway Carriages and Wagons; 
Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c. ; Iron Roofing, Girders, Turntables, Water Columns, Water Tanks, 
Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &c. &. 

London Office—27, GREAT GEORGE STREET. 8.w. (2076) 


Metropolitan Railway Carriage and 


WAGON COMPANY (LIMITED), SALTLEY WORKS, BIR- 
MINGHAM (successors to Joseph Wright and Sons, Railway Carriage and 
Wagon Builders and Contractors’. Railway Carriages and Wagons of 
every description supplied either for cash or deferred payments, and 
Railway Wagons to be Let on Hire.—For terms and iculars apply to 
or ad Works, Birmingham; London Agency, 8, A -street, Adelphi, 
W.c. ‘G64) 

















TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPA IES &c. 


he Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 
and oe. 


ves. Hose Pipes, Delivery and Suction. 
Washers, Flexible Tubings. 
Sheets. Driving Belts or Mill Bands, 
Railway Buffers. Engine Packing. 


y 
And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. arehouse, 9, Gresham- 
street West, London, E. C. 
N.B.—Sole Manufacturers of Valves of the Patent Mineralised etd 
fodia-Rubber, up to 6 ft. in. diameter. in any thickness. (621, 


ne First-class 20-Horse Power 


High-Pressure Horizontal ENGINE, New, weighs nearly 9 tons. 
Price, £190. 
= ditto, 4-horse goes £35. 
ne 10-horse power Vertical High-pressure Engine, on a massive A frame 
with coil heating apparatus. ice, £85 A 
wo 6-horse ditto. Price, £70 each. 
Three 4 » ” £48 ” 





Three 3 » e 
One 4-herse power Oscillati Reversible and Boiler 
with ery nd complete, ry ready for wake Brin, £110. 
Patent charging Pum, of for 


deep wells, fire s, &c. > order, srse thoake  Apely to WIRSTARL 
an KELLY, eers, Millwrights, &c., Barton-street, Upper Parliament. 





Steam Boilers made by William 


WILSON, Lilybank Boiler Works, Glasgow, on the most improved 
principles, for home and export. All boilers made of best material 
and workmanship, proved and warranted tight under a high pressure, and 
delivered at any railway station or shipping port in the kingdom at mode- 
rate rates. Lithograph of boilers forwarded post free on application. (3022) 








Steam Boilers, Engines, &.— 
Portable and every other description of Boilers made of Best Iron, 
Cast Steel, or Puddled Steel, _—_ and warranted perfect under a high 
ressure. Also Portable and Stationary Engines, Sugar and _ Brew- 
ing Pans, Wrought Iron Girders, &c. Manufactured by WILLIAM 
CAFFERATA, at the Great Northern Ironworks, Newark-on-Trent, of 
the very best workmanship. The Steel Boilers are recommended for 
strength and lightness. Superintendent of Works, John Glasson. (E1171) 


aa nn a a ” . r cae 
Portable Engine, 5-Horse, in First- 
class condition, the working parts are equal to new, has new piston, a 
new Lowmoor iron fire-box, warranted in every respect, price £85 net, 
May be seen at work at M. PAYNE and CO., Engineers, aeeaee -_ 
(G7 
; a2. a? SS EST ER a. seer ; 
ortable Engines of all Sizes, both 
New and Second-hand, un SALE or HIRE. Also all kinds of 
Pumps, Mortar Mills, Winding Gear for sinking Shafts, Saw Benches, 
&c.—ISAAC W. BOULTON, Ashton-under-Lyne. (E1169) 


Portable Steam Engines. — Henry 


SYKES, 67, Upper Thames-street, London, has a number of SECON D- 
HAND ENGINES in perfect condition. Mortar Mills, Pumps, &c. (F181) 


Second-hand Cases of Mathematical 


INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quadrants, Sex- 
tants, Universal Dials, Protractors, Circumferentors, Prismatic and Beam 
Compasses, Ivory and Boxwood Scales, Land Chains, Tapes, &c., by 
Troughton and Simms, Elliott, Dollond, and others, at WM. LAWLEY’s, 
78, Farringdon-street, City. Bow Pens, by Troughton and Simms, at 
1s. 6d.; T-Squares, 42in., 3s. ; 86in., 2s. 6d. ; 30in., 2s. 3d. ; 24in., 2s, ; 18in, 
ls, 6d ; 15in. 1s. 6d. ; 12in., 1s. Photographic Cameras, Lenses, Magic 
Lanterns, Siides, Dissolving View Apparatus, Microscopes, Telescopes, 
Opera, Race, and Tourists’ Glasses, by Voigtlander, Ross, Dollond, and 
others: Instruments bought or exchanged. Catalogues forwarded on 
receipt of stamp. (F208) 


[™proved Transit Theodolites, 
PERMANENT ADJUSTING LEVELS, &.; NEEDLE SOCKET 
DRAWING INSTRUMENTS, ADJUSTING DIVIDERS, METALLIC 
EDGE RULES, &c. 


SUFFELL, 132, Long Acre, London, W.C., 


Having received the Patronage of the Profession for Improvements in 
Surveying and Drawing Instruments, solicits an inspection of his superior 
Instruments at prices much less than hitherto charged. 


STANDARD MEASURES OF ALL NATIONS 
Forwaiued to all parts on remittance or London reference. Price List free, 
(F204) 


‘The Avonside Engine Company, 

LIMITED (late Slaughter, Griining, and Co.), Bristol. Incorpo- 
rated under the Joint Stock Companies’ Act, 1862. Capital £150,000, in 
15,000 shares of £10 each. Deposit £1 per share on application, and £2 
per share onaljotment. No future calls to exceed £2 per share, and an 
interval of not less than three months to be allowed between each call. 














DIRECTORS, 
John Bates, Esq., Director of the West of England Bank, Bristol. 
William Bevan, Esq. (late of Messrs. William Bird and Co.}, 24, Porchester- 
square, London. 
Henry Griining, Esq., Grove House, Highbury, London. 
George Edgar Ranking, Esq. (Messrs. John Ranking and Co.), 11, St. 
Helen’s-place, London, 
Edward Slaughter, Esq., Avonside Ironworks, Bristol. 
Christopher James Thomas, Esq., Chairman of the Bristol and South 
Wales Union Railway Company, Bristol. 
(With power to add to their number.) 
BANKERS, 
The West of England Bank, Bristol. 
Messrs. Glyn, Mills, and Co., London. 
SOLICITORS. 
Messrs. Fussell and Prichard, Bristol. 

Messrs. Elsdale and Byrne, 3, Whitehall-place, 8.W., London. 
STOCKBROKER.—Wiiliam Hartridge, Esq., 80, Old Broad-street. 
AUDITORS, 

8. - Cooke, Esq. (Otteman Railway Company), St. Michael’s-alley, Corn- 


ilk. 
G. A. Hillier, Esq. (San Paulo Railway Company), Gresham House, Old 
Broad-street. 
Sucrerary (pro. tem.).—Mr. George Henry Harris. 
OFFICES IN BrisToL.—At the Works. 
TEMPORARY OFFiCkés IN LonpoN—80, Old Broad-street. 


The Company is established for the purpose of constructing and main- 
taining locomotive and marine engines, and such other work as is usuaily 
comprised in the business of engineers and contractors; and disposing of, 
leasing, or hiring the same to railway or rolling stock companies, carriers, 
and others, and for doing all such other things as are incidental or con- 
ducive to the attainment of these objects. 

The Directors have entered into an agreement for the purchase, on 
terms very favourable to the Company, of the valuable freehold and lease- 
hold land, premises, machinery, plant, stock-in-trade, goodwill, and exist- 
ing business of the well-known jocomotive manufacturers, Messrs. 
Slaughter, Gruning, and Co., of Bristol, whose co-partnership is about 
to terminate through efflux of time. 

The Works are at present engaged on contracts of a profitable character, 
and have been in pro~perous operation for upwards of twenty years; they 
are connected both by a broad and a narrow gauge line laid down on the 
premises with all the railways and ports in the kingdom. 

Arrangements have been made for transferring the establishment to the 
Company in full working order, and without suspension for a single day, 
and an immediate return on the capital is thus secured to shareholders. 

In addition to the increased general demand for engines and engineers’ 
work, the Directors anticipate much additional loca’ i in conse- 
quence of the extensive and important character of the public works in 
and around Bristol, Gloucester, and the neighbouring ports of Cardiff, 
Newport, and Swansea. 

Mr. Slaughter, the late managing partner, has accepted a seat at the 

, and, as Managing Director, will continue his services as heretofore ; 
it may theref: bly be d that, with additional capital, in- 
creased profitable results will be obtained. 

In the event of a less number of shares being allotted than has been 
applied for, the sum paid on application will be partly applied in payment 
< the Somme on the shares allotted, and the balance will be returned to 
the applicant. 

Prospectuses and Forms of Applicstion for Shares may be obtained at 
the Works in Bristol ; and of Broker, 3 and also of the 
Seay, GR Tenpeiey Offices of the 








(F206) 


pany, 80, O14 Broad. strect, | 





rinting. — Estimates for Printin 
any Description of Work forwarded by TAYLOR GREENIN 
of Graystoke-place, Fetter-lane, London, Printers of “‘ TH er 7) % 


' | ‘o Millwrights, Engineers, &c.— 
WANTED to PURCHASE, for Cash, SPUR or COUNTER GEAR 
MACHINERY, to drive four pairs of Mill Stones. The whole or any part 


ef the above wanted.—Address full particulars, to A. B., care of Mr. 
Nairn, 9, Cooper's-row, Tower-hill, London. (G687) 


To be Sold, a Second-Hand 14-Horse 


Power HORIZONTAL STEAM ENGINE, with large Fly-wheel, Force 
Pump, Governors, and Heating Apparatus for Heating water before enter- 
ing Boiler ; a!so a Second-hand BOILER, 25ft. long, 6ft. diameter, in excel- 
lent condition, with one flue running the full jlength, fitted with Stop 
Valve, two Safety Valves, Water Gauge and Cocks.—Apply to JONEs, 
QUIGGIN, and CO., Shipbuilders, Liverpool. (G685) 


o Be Sold —A Second-Hand 


10-Horse Power Engine and Boiler, in Fair Working Condition. 
Boiler tested to 701b. per square inch. Price very Moderate. Also 8, 10, 
and 12-Horse Power Double and Single Cylinder Portable Engines, with or 
without Link Motion. Reversing Gear. All at Moderate Prices.—Apply 
at the Great Northern Ironworks, Newark-on-Trent. (G692) 


Te be Disposed of, by Private Treaty, 


the old-established BUSINESS of Messrs. BRAMAH and CO., 124, 
Piccadilly, London, Manufacturers of Patent Locks, Iron Safes, Despatch 
Boxes, &c. &c., together with the Stock-in-Trade, and the Machinery and 
Implements employed in the manufacture. Applications (by principals 
only) to be made to Messrs. FORD and CRALLAN, 43, Lincoln's Inn- 
fields, London, W.C. (G690) 


Engineer's Factory i 

















to be Let or 


SOLD, advantageously situated in the South of Hampshire. The 
premises are extensive, and have been in the hands of the present occupier 
twenty years, Any quantity of the Working Plant and Stock may be 
taken at a valuation.—For further particulars, address, Mr. F. CHURTON, 
Engineer and Trade Valuer, Southampton. (G698) 


= — a es es 1 —— — 

Blast Engines for Sale-—Two New 

BLAST ENGINES complete, each will blow 6,500 cubic feet of air per 

minute.—Apply to WM. COULTHARD and SONS, Engineers, —— 
(G684) 


mproved Steam Saw, with Double 
Cylinders, and dispensing with the fly-wheel, for cutting HOT IRON 


or STEEL BARS, RAILS, or GIRDERS.—For prices and particulars, 
apply to CLARK and CHARNLEY, Engineers, Preston. (G612)_ 











harcoal.—For Sale, at Sunderland, 


FOUR to FIVE TONS of CHARCOAL, Weekly, at 25s. per Ton, 
Loose in Trucks, at the Station.—Apply to THOS. DAWSON, 5, Holly- 
terrace, Sunderland, —N.B. Sample sent on application. +G625) 


n Sale, a First-class New Hori- 
ZONTAL STEAM ENGINE; has 12in. cylinder, 2ft. stroke, with 
strong Link-motion to valve, for reversing. Very suitable for a Winding 
Engine ; price £75.—ISAAC W. BOULTON, Ashton-under-Lyne. Also 
one same size, with Governor complete, price £75. (E2510) 


ne Pair of 40-Horse Side Lever 


ENGINES, with Boilers; one pair of 40-horse Horizontal High- 
Pressure Engines; one pair of compound condensing Horizontal Engines, 
40-horse power ; one pair of 25-horse Horizontal Condensing Engines ; one 
25-horse Horizontal High-pressure Engine ; one 12-horse Horizontal = 4 
sressure Engine; one 10-horse Vertical High-Pressure Engine.—W. 

1UTCHIN ¥, Millwright and Engineer, Salford, Manchester. (G810) 











. OSES nig a ERE ORS rT 
I ocomotive Engines, for Contractor's 
or Colliery Purposes, on SALE or HIRE.—Portable Engine and 
Mortar Mill, with Revolving Pan, on Sale or Hire.— New Double-Cylinder 
Portable Engine, with Link Motion, 12-Horse Power, on Sale or Hire.— 
ISAAC W. BOULTON, Ashton-under. Lyne. (E2509) 


: \ ° ~ : 
I athes, Planing, Slotting, Shaping, 
Wheel Cutting, Angular Radial, Vertical, and Bench Drilling, Tapping 
and Screwing, Punching and Shearing Machines, Plate Bending lis, 
Single Standard H.P. Registered Steam Engines, FOR SALE, at No. 1, 
Providence-street, Hunslet-road, Leeds. Delivery immediate. N.B.—Tools 
let out on Hire. BENJAMIN MILLER, ees 
(G401) 


rilling Machine for Sale——Very 


werful tool, back-geared ; has revolving table on pillar in front, 
and will admit 15in, 
Also, several single power machines.—Apply to E. PAGE and CO., Lau- 
rence Pountney-place, Laurence Pountney-hill, Cannon-street, (azr0)” 
4 279) 


E.C. 

. al — 
Wecrew-cutting Lathes for Sale.— 
\’ One 9-in. centre, 18-ft. bed, with gap, and two each &-in. centres, 
12-ft. bed, with gaps. All new and quite complete.—Apply to E. PAGE 
and CO., Engineers, Laurence Pountney-place, Cannon-street. (G601) 


Second -Hand Portable Steam 
ENGINES, by eminent makers, 3 to 10-Horse Power, to be SOLD, 
cheap, by BARROWS and CARMICHAEL, Engineers, BANBURY. (E2512 
\ ertical and Horizontal Steam 

ENGINES for SALE, and ready for delivery. Sizes from }-H.P. 
to 10-H.P.—Apply at 106, Southwark bridge-road, London. (F188) 


. — : Sigg, 8, 
Punching and Shearing Machines 
FOR SALE CHEAP, suitable for }, }, and ¢ Plates, for Hand and 
Steam Power.—Apply to E. PAGE and Cvu., Laurence Pountney-place, 
Cannon-street, E.C, ie . . meaty Mets (G58) 
. . I 

]ron Bridge for Sale at Plymouth. 
A Wrought Iron Bridge, 125ft. long, rail 6ft. high ; roadway 12ft. 
wide; constructed by G. Hennet and Cc., from designs by the late 
Mr. Brunel. Is in first-rate condition, strong—capable of carrying Fifty 
Tons. To be Sold a Bargain. —Apply to the Dock Master, Plymouth 
Great Western Docks, Plymouth, c (G539) — 


: x rs 

\ estminster Chambers, Opposite 

the India Offices in Victoria-street, and close to the Houses of 

Parliament. —OFFICKS and CHAMBERS TO BE LET.—Apply to Messrs, 

BANKS and BARRY, 27, Sackville-strect; or G. 8. SIDNEY, Esq., 

Secretary to the Mutual Tontine (Westminster Chambers) Association 
(Limitea), No. 39, King-street, Cheapside, B.C. (G598) 


New Patent Spoke Making Machine, 


By POWIS JAMES, and CO.—To COACH or WAGON BUILDERS 
and PROPRIETORS of WHEEL WORK3.—FOR SALE, and ready for 
immediate delivery, a NEW PATENTED MACHINE for making FOUR 
SPOKES at a Time, and finishing the same from the Rough Wood in 
about THREE MINUTES.—See POWIS JAMES avd CO.’S Show Rooms of 
Finished Work, Victoria Works, Blackfriars-road, London. Entrance, No, 
115. Letters to Chief Office, 26, Watling-street, City, E.C. (G309) — 


Y * * ah 

A nehor, Chain Cable, and Lron Test- 

ING MACHINES.—ROBINSON and COTTAM, Makers to the Ad- 
miralty, Manufacture the above Machines. They have also contrived a 
cheap form of the Combined Hydraulic and Lever Iron-Testing Machine, 
to meet the requirements of the Government Inspectors. They also make 
a Portable Machine, with Hydraulic Indicator, to test iron up to igin. 
sectional area.—For prices and particulars, apply at the Works, Lower 
Belgrave-place, Pimlico; or at the offices, 7, Parliament-street, London, 
8.W. 





























Muir's Patent Foot Lathes, and 


other Machine Tools for Engineers, may be inspected and purchased 
at the Crystal Palace, Sydenham. 

Mr. WM. MUIR, of the firm of Wm. Muir and Company, Britannia 
Works. Manchester, will attend to any application for designs, 
estimates, &c., either at the Palace, or at 3, Victoria-street, Westminster 
Abbey, 8. W. (G176) 
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IMPROVED 


DIVING APPARATUS, 
As supplied by them to the 
LORDS COMMISSIONERS OF 
THE ADMIRALTY, 

From £95 to £135. 

Tilustrated Catalogues on appli- 
cation to the Manufacturers, 


J. TYLOR & SONS, 
WARWICK-LANE, NEWGATE- 


STREET, LONDON 
(D2121) 





REDUCED PRICES OF 


BRYAN DONKIN & CO.’S 
IMPROVED GAS VALVES, 
WITH WROUGHT IRON PINIONS. 

From 2 in. to 18 in. 
12s. per in. diameter. 

List of prices, with full di si of all 


PATENT ANTI-ATTRITION METAL. 
earings of this Metal are at least 


50 per cent. more durable, and 25 per cent. cheaper, than any other 

Metal.—SOLE MANUFACTURERS, 
WM. LEVETT AND CO., 
WORKS, EMERSON STREET, SOUTHWARK, S.E. 


Ashted Varnish, Color; & Paint Works, 
DARTMOUTH-STREET, BIRMIMGHAM. 


TITTERTON & HALL, 


MANUFACTURERS OF ALL KINDS OF 


VARNISH, DRY COLORS, COLORS IN OIL, also 
Patent Dryers, free from Lime ; Whitelead, Red Lead, Putty, &. 
RED METALLIC OXIDE, ground in Oil, in 3 Shades, for 
all kinds of Wrought and Cast Ironwork, Boilers, Girders, Railway 
Work, Fencing, &c., to stand wind and weather better than Red Lead, 

and is from 30 to 40 per cent. cheaper. 

It is the best paint at present in use for ships’ bottoms and general 
marine work. We will forward a 14 lb. sample in oil (carriage paid and 
keg gratis) on receipt of 5s, in stamps or order. 
BRUNSWICK «nd BERLIN BLACK. 


PATENTEES, 
(F171) 





(E1498) 





sizes up to 30 in., to be had en application. 
These Valves are all proved on both sides 

to 30 Ib. on the square inch before leaving 

the works, and are always kept in stock. 
Valves made with outside racks to order. 
Also Screw Water Valves with gun metal 


faces. 
BRYAN DONKIN & CO., 
ENGINEERS, 
NEAK GRANGE-ROAD, BERMONDSEY. 





(7245) 


MESES. KNOWLES AND BUXTON, — 
CHESTERFIELD, 


MANUPACTURERS OF 


PATENT TUBULAR TUYERES, 





[ihe Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 

and easy working. A current of cold water going direct to the nozzle 

prevents their destruction, however sauch they may be exposed to the fire. 

We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 


No. 1 Tuyere, l6in. long .. .. «2 oe oe oo ov 288, each, 
No. 2 ” Sin. 4, oe ce 06 ce ce co co SBR. 
we a ee (ee ke ee we 6h os oe ae 
ae <i SE 9a 46 ae oe a 4e ee EE 


No. 5 oe BEM, 0, “co co os 0 00 0s co GM 
Delivered at Chesterfield Station, Terms, Nett Cash Quarterly. (E56) 


ANDREW AND TAYLOR, 
STEEL AND FILE MANUFACTURERS, 
40 BROAD STREET BUILDINGS, LONDON, Z.C., 


Sole Wholesale Agents for the Sale of 


THE “DUPLEX” 
PATENT LEVER PUNCH 


ADOPTED sy tne ADMIRALTY. 










Powerful, Portable, Simple, and 
Easy to Work. 
Prices. 
No. 1, to punch jin. in jin. ........ £8 
No. 2, - fin, in jin. ........ £9 
No. 3, oy Zin. in fin. ........ £12 


Weight of No, 1, 25lb. only. 
Engineers’ Tools of every description ; 
Steam, Vacuum, and Hydraulic Gauges 
of every make; Brass Mountings for 
Steam Boilers; Collinge’s Patent 
Sponge Cloths ; Cotton Waste; dc. &c. 
Sole Wholesale Agents for the French “* MASTIC LERENARD,” or 
Patent India Rubber Steam Packing. Price £143 per ton, ready for 
use, (E2228) 


Muir’s Patent Four-Treadle 
8-in. CENTRE 


SCREW-CUTTING FOOT LATHE, 


As supplied to all her ajesty’s Iron-plated Steamers. 





os 


= w* oxthe ee 
PRIZE MEDALS AWARDED TO WM. MUIR & CO. 
FOR ENGINEERS’ TOOLS :-— 
The GReAT Exuipition, 1851. Paris Universat Exposition, 1855. 
Society or Arts (for Patent Grindstone Apparatus), 1855. 
And the INTERNATIONAL EXHIBITION, 1862. 


These Lathes are made with Two or 
Four Trea/les, for use on board of Steam Vessels, to enable Fngineers 

to do their own Repairs; or for New Works or Public Companies, where 

Steam Power is under Repair, or not erected; and a skilled workman, 

with labourers to tread, can do as much work as by a Steam Power Lathe 

of the same size.—For estimates, &c., apply to the Patentees, 

MAKERS OF ALL SIZES OF PATENT SLIDING & SCREW-CUTTING 
LATHES, and every description of ENGINEERS’ MACHINE TOOLS, 


&e. &e, 
WILLIAM MUIR and CO., 
BRITANNIA WORKS, MANCHESTER. 
London Office, 3, Victoria Street, Westminster, oy... 
( 


=e 








TUCK’S PATENT 
STEAM PACKING. 


For Steam EnGines, Pumps, &c. — Advan- 
tages: A more perfect vacuum is obtained, 
Friction reduced, great saving in oil and tallow, 
and the Packing is gradually and completely 
worn away without becoming hard, thus obvi- 
ating the necessity of drawing the old packing. 

Vulcanised India-rubber Valves. 
Hose, Washers, Mill Bands, &c. 


J. H. TUCK & CO., 35. Cannon-street. EF. 


36) 
ROLFE AND CO, 
IRON AND STEEL MERCHANTS, 
Agents for the Bowling Iron Company, 


HULL, 


nvite the attention of Engineers and 


IRON SHIPBUILDERS resident Abroad to the facilities which they 
possess for executing orders for FIRST-CLASS and ALL OTHhw 
BRANDS of IRON with PROMPTITUDE and DISPATCH, and they beg 
to intimate that, having been connected with the Iron and Handware 
Trades, in all their branches, over a very extended period, and having 
thereby acquired an intimate knowledge of their ramified peculiarities— 
both of QUALITY and PRICE—they can offer to their friends Abroad a 
medium for making their purchases suck as can never be attained by them 
in their casual visits to the Manufacturing Districts of this country.—Price 
Lists forwarded on application. (C1304) 


SINGLE STANDARD 


H. P. STEAM ENGINE 


(ReeistereD JULY 29TH, 1863). 

The purpose of utility to which the 

shape or configuration of the new parts 

of this design has reference, is to pre- 

vent oscillation, and to give increased 

portability, economy of manufacture, 
and truth in the working parts. 
Various sizes in stock at 

No.1, Providence St., Hunslet Road, 

LEEDS. s 

BENJ. MiLLER, Proprietor 


Delivery Immediate. 



















FURNESS’S a 
PATENT WOOD- WORKING MACHINES, 


FOR PLANING, MOULDING, MORTICING, SAWING, SQUARING, TENONING, 
BORING, REBATING, AND GROOVING. 
Prices and every information respecting these celebrated and well-known 
machines can be had on application to 


WILLIAM FURNESS, 
73, LIME STREET (late of Lawton-street), im" 


HALEY’S 
PATENT LIFTING JACKS 
TRAVERSING, 

SHIP, TRIPOD, BOTTLE, 


AND OTHER JACKS. 








HALEY & BINGHAM 
(LATE JOSEPH HALEY), 
GARRATT STREET WORKS, 
OLDHAM ROAD, 

MANCHESTER. (E646) 


U. NICHOLS, 


FORMERLY NATHAN GOUGH, 











A.L.C.F,, 








\fanufacturer of Patent Portable 


4 ENGINES, Mortar Mills, Pumps, Pile Drivers, Cranes, &c., BK. QUAY 
STREET WORKS, MANCHESTER.—References on application. (G177 


FURNIVAL & MORRIS, 
ENGINEERS, MACHINISTS, &c, 
MAKERS OF 


SHARP AND FURNIVAL’S 
PATENT TRAVERSING 


DRILLING MACHINES, 


SHAPING, SLOTTING, 
AND ALL KINDS OF 


ENGINEERS’ TOOLS. 








WORKS, ROBINSON STREET, ANCOATS, 
MANCHESTER. 












(G501) | 
Prize Medal, International Exhibition, 1862, | 





Cmapates PASEEE? 
PORTABLE STEAM ENGINES 


FOR PUMPING AND WINDING, 


These Engines are SPECIALLY ADAPTED for PITS, 
QUARRIES, & They are EXCEEDINGLY SIMPLE in 
ARRANGEMENT, and STRONG. NO FOUNDATION or | 
CHIMNEY STALK being NECESSARY, they can be, 
ERECTED or REMOVED with VERY LITTLE TROUBLE 
or EXPENSE, and are WELL ADAPTED for HOME or 
FOREIGN UsE. 

Sizes, from 2 to 25-Horse Power. 
Steam Cranes, Steam Winches, 


CONTRACTORS’ LOCO ¥OTIVES, HOISTING ENGINES 


Pumping and Winding Gearing, &c. 








ALFXANDER CHAPLIN & CO, 
CRANSTONHILL ENGINE WORKS, GLASGOW 
LONDON { QFTICR, 9, Adamstreet, Adelphi, W.C. 


Depot, Lower Fore-street, Lambeth, 8. 
(82339) 
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(Near the Steamboat Pier.) 





Tilustrated Prospectuses and Price Lists on 
application. 3677) 


CARRETT MARSHALL & C2, LEEDS. 
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NOTICE TO INVENTORS. 


()ftice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information” 
may be had, yratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the present time, by applying personally or by letter to Messrs. 
PRINCE and CO., Patent Office, 4, Trafalgar-square, Charing cross. (5017) 


fice for Patents, London.—Messrs. 


DAVIES and HUNT (1, Serle-street, Lincoln’s Inn, London, W.C.) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ‘* Handbook for Inventors,” gratis, on appli- 
cation or by letter. (8932) 








nventions !—Mr. William Brookes, 


Patent and Registration Agent (25 years’ practice in patent matters), 
62, Chancery-lane, London, “A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


Patent Office, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ exnerience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. (ircu- 
lar of information and plate of Mechanical Motion free on application. 

(933 





Paten ts and Registrations.— 
INVENTORS can be supplied with a (free) PAMPHLET of 
INFORMATION on BRITISH and FOREIGN PATENTS and REGIS- 
TRATIONS, from the Patent Office, 84, Fleet-street, London. Conducted 
by Mr. HENRY, Memb. Soc. Arts. (F205) 


Patents.—Mr. Vaughan, Member 





of the Society of Arts, British and Foreign Patent Agent, 15, South- | 
ampton-buildings, Chancery-lane, W.C., transacts every description of | 
| Charles Stewart, Esq. (Messrs. Robert Barbour and Brother), Manchester. 


business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ‘* Guide toInventors” free by post. (F158 





Te Inventors.— The General Patent. 


COMPANY (LIMITED), 71, Fleet-street. London, affords special 
facilities for the SALE, LICENSING, and PUBLIC INTRODUCTION of 
NEW INVENTIONS, and obtains Patents for Inventions at moderate 
charges. A Handbook Gratis. R. MARSDEN LATHAM, Sec. 

(F201) 


Permanent Way.—For Particulars 


respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir 
ing no wedge or bolt), &., apply to Mr. F. WISE, C.E., 22, Buckingham 
street, Adelphi, W.C. 


[Duns Patent Metallic Bridge Work 


is the Lightest, Strongest, and most Durable in the World, according 
to price. RAILWAY PLANT of every description.—WINDSOR BRIDGE 
IRONWORKS, near Manchester. (F105) 


° 7 : 
rmerod Grierson & Co.. Engineers. 
* Millwrignts, ana Beilermakers, ST. GEORGE’S IRONWORK», 
MANCHESTER, beg to call attention to their stock of PATTERNS er 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS, «c., veg tne largest 
stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in the 
list will be suppned on very advantageous terms. and no cnarve i- made 
for the use of Patterns, List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Iron Bridges, Iron 
Rooffing, Girders, Turntables, Traverses, Cranes, Water Columns, Pumps, 
aud Tanks Hydraulic and other Presses, &c. &e. E429) 


Te Contractors.—Sissonsand White's 


PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied. Description and testi- 
monials sent on application to Hull. 

Extract from a report of a paper on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 5th, 1859 :— 

“* Pile driving by steam power was next treated of, the author describing 
some of the most principal machines which have been invented, preferring 
Sissuns aud White’s as being the most economical and practically useful. ’ 

(E713) 


New Patent Spoke Making Machine, 


By POWIS JAMES, ani CO.—To COACH or WAGON BUILDERS 
and PROPRIETUKS of WHKEL WORKs.—FOR SALK, and ready for 
immediate delivery, a NEW PATENTED MACHINE for making FOUR 
SPOKES at a Time, and finishing the same from the Rough Wood in 
about THREE M!INUTES.—See POWIS JAMES acd CO.’S Show Rooms of 
Finished Work, Victo-ia Works, Blackf:iars-road, Londun. Entrance, No. 
115. Letters to Chief Office, 26, Watling-street, City, E.C. (G309) 




















Kconomic Permanent Way Company 
' (Griffin's Patent).—Engineers and Gentlemen interested in Railway 
are invited to examine this System, now being universally adopted, and 
stated by the chief engineers and contractors to be “‘ superior to any ever 
yet invented” Can be seen at the offices—New Adelphi Chambers, 
12, John-street; on several Metropolitan Railways; or at the Phenix 
Ironworks, Glasgow. (F154) 


'[he Patent File Machine and File 


Manufacturing Co. Limited. Lime-bank-street, Ashton Old-road, 
Manchester. Manufacturers of every description of 
STEEL AND FILES 
suitable for Engineers, Agricultural Implement Makers, Machinists, &c., 
and the General Trade. Also Makers of the PATENT FORGING and 
CUTTING MACHINES, which may be seen daily in operation at the 
Works. (G27) 


\ ° ° 

‘The Ashbury Railway Carriage and 
IRON COMPANY LIMITED.—Works: Openshaw, Manchester.— 
Manufacturers of every description of Railway Carriages and Wagons; 
Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c. ; Iren Roofing, Girders, Turntables, Water Columns, Water Tanks, 

Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &c. &c. 
London Office—27, GREAT GEORGE STREET. 8.wW. (2076) 











° . . ‘ 
M etropolitan Railway Carriage and 

WAGON COMPANY (LIMITED), SALTLEY WORKS, BIR- 
MINGHAM (successors to Joseph Wright and Sons, Railway Carriage and 
Wagon Builiers and Contractors. Railway Carriages and Wagons of 
every description supplied either for casn or deferred payments, anc 
Railway Wagons to be Let on Hire.—For terms and particulars apply to 
Works, Birmingham; London Agency, 8, Adam-street, Adelphi, 

-C. ‘G64: 


TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPA - IES &c. 


‘The Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 





and Co., in 
Valves. Hose Pipes, Delivery and Suction. 
Washers, Flexible Tubings. 
Sheets. Driving Belts or Mill Bands, 
Railway Buffers. Engine Packing. 


And all other India-Rubber articles in use by —— and others. To 
de had at the Millis, Tottenham, N., Middlesex. arehouse, 9, Gres) am- 
street West, London, E. C, 

N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
Sadia-Rubber, up to 6 ft. in. diameter in anv thickness. (621; 


ne First-class 20-Horse Power 
High-Pressure Horizontal ENGINE, New, weighs nearly 9 tons. 
Price, £190. 
One ditto, 4-horse power, £35. 
One 10-horse power Vertical High-pressare Engine, on a massive A frame 


with coil heating oe. Price, £85 
wo 6-horse dittou. Price, £70 each. 
Three $ ” ” £45 ” 
T hr e € ” 7” ” 
One 4-horse power Oscillating, Reversible Engine, and Boiler attached 
with ey = complete, and ready for work. Price, £110. 
Patent i ane of every description, for ships. breweri 
&c., to order, or on stock.—Apply to STANL 





RELLY. Be Mi éc., Barton-street, Upper Parliament- 
, > cers, Millwrights, &c., , Upper Diasep 








rinting. — Estimates for Printing 
any Description of Work forwarded by TAYLOR and GREENING 
of Graystoke-place, Fetter-lane, London, Printers of ‘THE —s ny % 


What will this Cost to Print? is a 
thought often occurring to literary men, public characters, and 
persons of benevolent intentions. An immediate answer to the inquiry 
may be obtained. A Specimen Book of Typ.s, and information for authors, 
sent on application, by RICHARD BARRETT, 13, Mark-lane London. 
(G509) 


° : — 

\ ertical and Horizontal Steam 
ENGINES for SALE, and ready for delivery. Sizes from 4-H.P. 

to 10-H.P.—Apply at 106, Southwark Kridge-road, London. F188) 


°) . a 
Bonelli s Electric Telegraph 
COMPANY (Limited). 
Registered under the Joint-Stock Companies’ Act, by which the liability 
of each shareholder is strictly limited to the amount of his shares. 
Capital £250,000, of which £25,000 forms the original capital of the 
Company. 
Present issue, £225,000, in 22,500 shares of £10 each. 
Deposit, £1 per share on application and £1 on allotment. 
Calls of £2 each at intervals of not less than two months. 
DIRECTORS 
CuaiRMAN—The Right Hon. the Earl of SHREWSBURY and TALBOT. 
Drputy-CaainmMan—The Right Honourable Lord OTHO FITZGERALD, 
8, Carlton-gardens. 
Erskine Beveridge, Esq., St. Leonard’s Works, and Priory House, Dunferm- 
line. 
John Alfred Chowne, Esq., Director of the Imperial Bank, 153, West- 
bourne-terrace. 
Henry Cook, Esq., Directer of the Tamar, Kit Hill, and Callington Rail- 
way Company. 
Albert Cooper, Esq., Manchester. 
Frederick Elin, Esq. (John Elin and Co., merchants), Abchurch-lane. 
Edmund Grundy, Esq. (Edmund Grandy and Son, late J. anu E. Grundy), 
Manchester. 
William Hamilton, jun., Esq. (David Hamilton and Co.), Manchester and 
Glasgow. 














James Thomson, Esq., Chairman of the Madras Irrigation and Canal 
Company, anu Director of the Agra and United Service Bank. 

Charles Trueman, E q. (Messrs, Trueman and Fry), Gresham House, 
William Hardivge Tyier, Esq., Director of the Agra and United Service 
CONSULTING ELECTRICAL ENGINEER, 

The Chevalier Gaétano Boneili. 
BaNkKEkS, 
London—The Agra and United Service Bank. 
Manchest Manchester and Salford Bank. 








SOLICITORS. 
Henry C. Eliott, Esq., 5, Sherborue-lane, London, E.C. 
Messrs. Earle, Son, Hopps, and Orford, 6, Bond-street, Manchester, 

BROKERS. 
London—Messrs, Johnson, Longden, and Co., 22, Tokenhouse-yard. 
Liverpool — Messrs, Taunton and Co. 
Manchester—T. Warner, Esq. 

AvDITORS. 
Messrs. Coleman, Turquand, Youngs, and Co,, 16, Tokenhouse-yard. 
SECRETARY (pro tem).—James Gutteres, Esq. 

FFICKS. 
7, Angel-court, City; 2a, Victoria-street, Manchester; 2, Dale-street. 
Liverpool. 


ABRIDGED PROSPECTUS. 

The directors of Bonelii’s Electric Telegraph Company (Limited) having 
established a line of telegraphic communication between Manchester and 
Liverpool, the working of which has proved, even beyond expectation, 
both practically and commercially, the unrivalled excellence of Bouelli’s 
system, propose to extend their operations throughout the United Kingdom. 

Each message is printed by the very act of transmissicn, in clear Koman 
characters, and as so transmitted is delive:ed, without further process, to 


(ne Pair of 40-Horse Side Lever 


ENGINES, with Boilers; one pair of 40-horse Horizontal High- 
Pressure Engines; one pair of compound condensing Horizontal Engines, 
40-horse power ; one pair of 25-horse Horizontal Condensing Engines ; one 
25-horse Horizontal High-pressure Engine ; one 12-horse Horizontal High- 
pressure Engine; one 10-horse Vertical High-Pressure Eagine.—W. 
HUTCHINSON, Millwright and Engineer, Salford, Manchester. (G3810) 


y bd . | . 
W estminster Chambers, Opposite 
the Indis Offices in Victoria-street, and close to the Houses of 
Parliament.—OFFICKS and CHAMBEKS TO BE LET.—Apply to Messrs, 
BANKS and BARRY, 27, Sackville-street; or G. S. SIDNEY, Esq., 
Secretary to the Mutual Tontine (Westminster Chambers) Association 
(Limiteu), No. 39, King-street’ Cheapside, E.C, (G598) 
. ¥ - ’ . — 
| athes, Planing, Slotting, Shaping, 
Wheel Cutting, Angular Radial, Vertical, and Bench Drilling, Tapping 
and Screwing, Punching and Shearing Machines, Plate Bending Rolls, 
Single Standard H.P. Reyiste.ed Steam Engines, FOR SALE, at No. 1, 
Providence-street, Hunslet-road, Leeds, Delivery immediate, N.B.—Tools 
let out on Hire. BENJAMIN MILLER, Proprietor. 
(G401) 


om — ~ . = 
rilling Machine for Sale—Very 
powerful tool, back-geared ; has revolving table on pillar in front, 

and will admit 15in. 

Also, several single power machines.—Apply to E. PAGE and CO., Lau- 
rence Pountwey-place, Laurence Pountney-hill, Cannon-street, London, 
EC. (G279) ° 

» | > 
mproved Steam Saw, with Double 
Cylirders, and dispensing with the fly-wheel, for cutting HOT [RON 


or STEEL BARS, KAILS, or GIRDERS.—For prices and particulars, 
apply to CLARK and CHARNLEY, Engineers, Preston, (G612) 




















‘ Sores ; “er ” . 
team Pumps all Sizes, for Land 
KJ and MARINE purposes; PORTABLE ENGINES, with ordinary 
Multitubular Boilers ; PUNCH and SHEARING MACHINES, from 1} to 


14 tons.—JOHN CAMERON, Works, Egerton-street, Hulme, Manchester, 
(C1898) 


‘ . 
\team Hammers.—3}4-cwt., 6-cwt., 
iS 9-cwt., 12-cwt., and 20-cwt. CONDIE’S PATENT DOUBLE ACTING 
STEAM HAMMERS, ready for delivery. —ALLAN ©. WYLIE, Successor 
to John Condie, 9, Adam-street, Adelphi, London, W.C. (E1870) 


‘ 

\team Hammers.—B. and 8. Massey, 
KJ Makers of Improved Double-acting Steam Hammers of all sizes, 
from § cwt. to 20 tons, self-acting or with hand metion, either overhang ng 
or otherwise. The small Hammers, for smithy purposes, are in extensive 
use among Engineers, Machineand Tool Makers, &c. Hammers may at ail 
times be seen at work on the premises of the Makers, Openshaw Iron works, 
Ashton Old-road, near Gorton Station, Manchester. (G771) 














7 ——- “a 
Steam Engines for Sale, all New.— 
One 10in. cylinder, 18in, stroke; one 12in. cylinder, 24in. stroke ; one 
12in. cylinder, 36in. stroke ; and one 14in. cylinder, 24in, stroke—all to be 
sold very cheap.—Can be seen at E. PAGE and Co.'s, Lawrence Pountney- 
place, Lawrence Pountney-hill, Cannon-street, E.C, (E648) < 
team Boilers, Portable, and every 
J’ other deseri ption, made of the best material and workmanship, tested 
and made perfect under any required pressure, Wrought Iron Girders, 
Sugar, Brewing, and Bleaching Pans. Punctuality in delivery shall not 
be surpassed by any makers in the trade —WELCH and COMPANY, 
Northgate Boiler Works, Newark-on-Trent, (G85) 


syteam Boilers made by William 


WILSON, Lilybank Boiler wa Glasgow, on the most improved 








the receiver, thus absoluteiy exciuding all possibility of error t the 
sender and the receiver. 

The automatic nature snd simple working of the Bonelli instrumeut 
renders it independent of specially trained, and therefore highly paid, 
manipulators. 

The necessity to which all other telegraphic establishments are exposed 
of increasing the staff of ope’ators in proportion with the augmentation of 
business does not exist, and consequently any increase of business must 
prove almost absolutely clear profit. 

Prospectuses and forms may be obtained from the bankers, brokers, soli- 
citors, or secretary, at the offices of the company. Each application must 
be accompanied with a deposit of £1 ner share, which will be returned 
without deduction if no shares are allotted. 

From the date of issue, until the final closing of the lists, the Bonelli 
instruments may be seen in operation daily from Twelve to Four, at 7, Angel- 
court, (Gz14) 


° . . 
[The Avonside Engine Company, 
LIMITED (late Slaughter, Griining, and Co.), Bristol. Incorpo- 
rated under the Joint Stock Companies’ Act, 1562. Capital £160,000, in 
15,000 shares of £10 cach, Deposit £1 per shure on application, and £2 
per share on allotment. No future calls to exceed £2 per share, and an 
interval of not less than three months to be allowed between each call. 
DIRECTORS. 
John Bates, Esq., Director of the West of England Bank, Bristol. 
William Bevan, Esq. (late of Messrs, William Bird and Co.}, 24, Porchester- 
square, London. : 
Henry Griining, Esq., Grove House, Highbury, London. 
George Edgar Ranking, Esq. (Messrs. Johu Ranking and Co.), 11, St, 
Helen’s-place, London, 
Edward Slaughter, Esq., Avonside Ironworks, Bristol. 
Christopher James Thomas, Esq., Chairman of the Bristol and South 
Wales Union Railway Company, Bristol. 
George Roche Woodward, Esq., of Clifton, Bristol. 
(With power to add to their number.) 
BANKERS. 
The West of England Bank, Bristol. 
Messrs, Glyn, Mills, and Co,, London. 
SOLICITORS. 
Messrs. Fussell and Prichard, Bristol. 

Messrs. Elsdale and Byrne, 3, Whitehall-place, 8.W., London. 
STOCKEROKER.—William Hartridge, Esq., 80, Old Broad-street. 
AUDITORS. 

S. J. Cooke, Esq. (Ottoman Railway Company), St. Michacl’s-alley, Corn- 
hill 





ill. 
G. A. Hillier, Esq. (San Paulo Railway Company), Gresham House, Old 
Broad-street. 
Secretary (pro. tem.).—Mr. George Henry Harris. 
Orrices IN Bki-TOL—At the Works. 
TEMPORARY OFFICES IN Loxpon—8v, Old Broad-street. 


The Company is established for the purpose of constructing and main- 
taining locomotive and marine engines, and such other work as is usuaily 
comprised in the bu-iness of engineers and contractors; and disposing of, 
leasing, or hiring the same to railway or rolling stock companies, carriers, 
and others, and for doing all such other things as are incidental or con- 
ducive to the attainment of these objects. 

The Directors have entered into an agreement for the purchase, on 
terms very favourable to the Company, of the valuale freehold and lease- 
hold land, premises, machinery, piant, stock-in-trade, goodwill, and exist- 
ing business of the well-known locomotive manufacturers, — he-srs. 
Slaughter, Gruning, and Co. of Bristol, whose co-partnership is about 
to terminate through efflux of time. 

The Works are at present engaged on contracts of a profitable character, 
and have been in pro-perou- operation for upwards of twenty years ; they 
are connected both by a broad and a narrow gauge line laid down on the 
premises with all the railways and ports in the kingdom, 

Arrangements have been made for transferring the establishment to the 
Company in full working order, and without suspension for a single day, 
and an immediate return on the capital is thus secured to shareholders, 

In addition to the increased general demend for engines and engineers’ 
work, the Directors anticipate much additional | d id in conse- 
quence of the extensive and important character of the public works in 
and around Bristol, Gloucester, and the neighbouring ports of Cardiff, 
Newport, and Swansea. —~ 

Mr. Slaughter, the late managing partner, has accepted a seat at the 
Board, and, as Managing Director, wi!l continue his services as heretofore ; 
it may therefore reasonably be assumed that, with additional capital, in- 
cr:ased protitable results will be obtained. 

In the event of a less number of shares being allotted than has been 
applied for, the sum paid on application will be partly applied in payment 
of the deposits on the shares allotted, and the balance will be returued to 
the applicant. eo , 

Prospectuses and Forms of Application for Shares may be obtained at 
the Works in Bristol ; and of the Broker, and Solicitors ; and also of the 
Secretary, at the Temporary Offices of the Company, 80, Oid Broad-street, 
London. (F2i1 

. . 0 1 : : 
A vonside Engine Company (Limited). 
—Notice oF Pte a. a no further Applications for Shares 
in this Company received after 
By order, GEO. HENRY Sec. (pro. tem.) 
No, 80, Old -street, March 28rd, 1864. (F212) 











principles, for home and export, All boilers made of best material 
and workmanship, proved and warranted tight under a high pressure, and 
delivered at any railway station or shipping port in the kingdom at mode- 
rate rates. Lithograph of boilers forwarded post free on application. (8022) 





; + : 
Steam Boilers, Engines, &.— 
Portable and every other description of Boilers made of Best Iron, 
Cast Steel, or Puddled Steel, proved and warranted perfect under a high 
pressure. Also Portable and Stationary Engines, Sugar and Brew- 
ing Pans, Wrought iron Girders, &c. Manufactured by WILLIAM 
CAFFERATA, at the Great Northern Ironworks, Newark-on-Trent, of 
the very best workmanship. The Steel Boilers are recommended for 
strength and lightness. Superintendent of Works, John Glasson. (E1171) 


; ; : 

Steam Boiler Explosions Prevented 

by the “ PATENT FUSIBLE SAFETY VALVE,” which, in case of 
danger, gives way, and prevents destruction to life and property, applied 
to all our new Boilers without extra charge. Boilers, Tanks, Wrought and 
Cast Iron Girders, at prices beyond competition, Terms and particulars on 
application.—GRIMMOND, LAIKD, and CO., 15, Cannon-street West, 
London, E.C. (F209) 


Portable Engine, 5-Horse, in First- 
class condition, the working parts are equal to new, has new piston, a 
new Lowmoor iron fire-box, warranted in every respect, price £85 net, 


May be seen at work at M. PAYNE and CO., Engineers, ee, 22) 
(G7 


Jortable Engines of all Sizes, both 
New and Second-hand, un SALE or HIRE. Also all kinds of 


Pumps, Mortar Mills, Winding Gear for sinking Shafts, Saw Benches, 
&c.—ISAAC W. BOULTON, Ashton-under-Lyne. (E1169) 


Portable Steam Engines. — Henr 


SYKES, 67, Upper Thames-street, London, has a number of SECON D- 
HAND ENOINES in perfect condition. Mortar Mills, Pumps, &c. (F181) 


7 aw ~ 
‘To Flax Spinners and Scutchers.— 
HENRY GARDNER'S NEW PATENT MACHINE for Breaking, 
Softening, and the better preparation of Flax, Hemp, Jute, and other 
Fibrous Materials for Textile Fabrics, &c.—For particulars and prospectus 
apply to Messrs. HOBBS and SEAL, 63, Cornhill, London, E.C. _(G790) 


Qpur. Bevel, Ratchet, Worm, and 
\O” INTERNAL WHEELS Cut to any Size or Number of Teeth; also 
Racks of any length or pitch. Dividing Piates drilled or lined to any 


numbers.—J. WILKINSON, 31, St. George’s-road, Southwark, . - 
3781) 


J Martin, lron, Brass, and Malleable 
. IRON FOUNDER, 4, Vine-street, York-road, Lambeth.—Every 
description of Castings d with despatch. Lathes, Fly and Band 
Wheels, Malleable Iron ng Lathe Carriers, Screw Stocks, &c., 
Brass Bearings, Lathes, Change Wheels, Drilling Machines, Crabs, a 
Old Metal bought. potas ss __ (F182) 
4 ik Paper-Makers. — All Kinds of 
MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 
Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
class references.—T. DON, Agent. (D981) 


‘Yo Ironfounders, &c.—J. Ireland, 

Foundry Engineer, Manchester, begs to call the attention of Iron 
founders to his LATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving oi ‘rem 30 per cent, to 50 per cent. in Cokes, and also melts 
the metal in much 'ess tine, without any additional labour or expense.— 
Full particulars and T«:timonials can be had, on application, at his Office, 
21, Moreton-street, Stran eways Manchest (2072) — 














oe A ae a tee ‘. yy 

A chor, Chain Cable, and Lron ‘Test- 
L ING MACHI \ ES.—ROBINSON and COTTAM, Makers to the Ad- 
miralty, Manufacture the above Macoines. They have also contrived 
cheap form of the Combinea Hydraulic and Lever Iron-Testing Machine, 
io meet the requirements of the Government Inspestors. They also make 
a Portable Machine, with Hydraulic Indicator, to test iron uo to igin. 
sectional area,—For prices and particulars, apply at the Works, Lower 
Belurave-place, Pimlico; or at the offices, 7, Pariiament-street, London, 
8.W. (G607) 


\ ‘uirs Patent Foot Lathes, and 
7 other Machine Tools Sr Sagfaoem, may be inspected and purchased 


at th stal Palace, 8: 
Mr. Wit MUIR, "of the firm of Wm. Muir and Company, Britannia 


Works. Manchester, will y attend to any application for designs, 
wiiten Sones atthe Fancy or at, Vstortrtree Wester 
Abbey, 8.W. (G176) 
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THE ENGINEER. 





' Marcy 25, a 864. 











TO ENGINEERS, BUILDERS, AND PLUMBERS. 
R. F. DALE, 


Brassfounder, Lead Merchant, and Manufacturer of Plumbers’ Brasswork, 
Pumps, Waterclosets, Sheet Lead and Pipe, Engineers’ Gun Metal Castings, 
Axle Brasses for Railways, Steam Fittings, Valves, and Cocks of every 
pattern, Diving Apparatus, &c. 
MANUFACTORY, 8 anpD 9, SHOE LANE, FLEET STREET. 
Antifriction Metal for Railway Bearings, requiring less lubricating than 
any other Metal in use. (F186, 


J. TYLOR & SONY 


IMPROVED 


DIVING APPARATUS, 


As supplied by them to the 
LORDS COMMISSIONERS OF 
THE ADMIRALTY, 

From £95 to £135. 

Illustrated Catalogues on appli- 
cation to the Manufacturers, 


J. TYLOR & SONS, 
WARWICK-LANE, NEWGATE- 


STREET, LONDON 
(D2121) 
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REDUCED PRICES OF 


BRYAN DONKIN & CO.’s 
IMPROVED GAS VALVES, 
WITH WROUGHT IRON PINIONS. 

From 2 in. to 18 in., price 9s, 6d. to 
12s, per in. diameter. 

List of prices, with full dimensions of al! 
sizes up to 30 in., to be had on application, 
These Valves are all proved on both sides 
to 30 Ib. on the square inch before leaving 
the works, and are always kept in stock. 
Valves made with outside racks to order. 
Also Screw Water Valves with gun meta! 


faces. 
BRYAN DONKIN & CO., 
ENGINEERS, 
NEAR GRANGE-ROAD, BERMONDSEY. 


MESSES. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUPACTURERS OF 


PATENT TUBULAR TUYERES, 





(7245) 





r " r 
f I ‘he Patent Tubular Tuyere possesses 
great advantages over the ordinary Tuyeres, both for its durability 
and easy working. A current of cold water going direct to the nozzle 
prevents their destruction, however auch they may be exposed to the fire. 
We repair them at half the first cost, making them equal in size to new 
ones, ai] parties returning them carriage paid. 


No. 1 Tuyore, I6in. long .. .. .. oe cco co os 288, euch, 
No. 2 ” 18in, yy ee 00 ce 00 ce ce co B28. 5 
No. 8 ae 20in. ,, 0 60 ae ee 4 «6 of Be @ 
No. 4 pad 22in. 4 $0 ‘ew. ‘on oe ee (se se GB ‘5 


eOCN. ae WR gp 66. ene ae ws ee 
Delivered at Chesterfield Station. Terms, Nett Cash Quarterly. 


ANDREW AND TAYLOR, 
STEEL AND FILE MANUFACTURERS, 
40 BROAD STREET BUILDINGS, LONDON, E.c., 


7 ek oe 
ima PATENT LEVER PUNCH 


ADOPTED ny tnt ADMIRALTY, 
Powerful, Portable, Simple, ard 


” 
(E56) 






Easy to Work. 
PRIcEs, 
No. 1, to punch jin. in fin. ........ £8 
No.8, Sie ta BR. cccseccs £9 
No. 3, *” jin. in gin. ......46 £12 


Weight of No. 1, 251b. only. 


Engineers’ Tools of every description ; 
Steam, Vacuum, and Hydraulic Gauges 
of every make; Brass Mountings for 
Steam Boilers; Collinge’s Patent 
Sponge Cloths ; Cotton Waste; &c. Kc. 
Sole Wholesale Agents for the French “ MASTIC LERENARD,” or 

Patent India Rubber Steam Packing. Price £143 per ton, ready for 

use. (E2228) 


 fuir’s Patent Four-Treadle 
8-in. CENTRE 


SCREW-CUTTING FOOT LATHE, 


As supplied to all her ajesty’s Iron-plated Steamers. 











= ——— ——— 
PRIZE MEDALS AWARDED TO WM. MUIR & CO. 
FOR BSNGINEERS' TOOLS :-— 
The Great Exnisition, 1851. Parts UNIVERSAL Exposition, 1855. 
Society or Arts (for Patent Grindstone Apparatus), 1855. 
And the INTERNATIONAL EXHIBITION, 1862. 


y | ‘hese Lathes are made with Two or 
Four Treadles, for use on board of Steam Vessels, to enable Engineer 
to do their own Repairs; or for New Works or Public Companies, wher 
Steam Power is under Repair, or not erected; and a skilled workman 
with labourers to tread, can do as much work as by a Steam Power Lath: 
of the same size.— For estimates, &c., apply to the Patentees, 
MAKERS OF ALL SIZES OF PATENT SLIDING & SCREW-CUTTING 
LATHES, and every description of ENGINEERS’ MACHINE TOOLS, 


c. &e, 
WILLIAM MUIR and CO., 
BRITANNIA WORKS, MANCHESTER. 











London Office, 3, Victoria Street, Westminster, 8.W. 
(E2379 


‘PENCILS, Black Lead, and Coloured Chalks. 


4. W. FABER’S POLYGRADE LEAD PENCILS. 


Sole Agents: HEINTZMANN and ROCHUSSEN, 9, Friday-street, 
London, E.C. 
(E2456 


Sold by all Stationers and Artists’ Colourmen. 





SXHIBITION MEDAL, 1862. 


WEIGHING MACHINERY, 


CONSISTING OF 
Platform Weighing Machines and HIND’S PATENT Rail and Road Weigh- 
bridges, Overhead Travelling Weighing Cranes and Crabs, Railway 
Weighing Turntables, &. &, 


CRANES 


Of the Wall, Pillar, Portable, or Travelling kinds; and Crabs and Winches 
tor Sveam or Hand Power, &c. Also, Turntables, Water Columns, Tanks, 


WALKER’S 
DOUBLE-FACED WATER VALVES 


DOUBLE-FACED HYDRANTS 


ARE OF THE MOST IMPROVED SUBSTANTIAL KIND TO USE 
UNDER HEAVY PRESSURES.) 





Their Hydrants are the only ones in use that deliver a full bore 
stream of water direct from the Mains in a straight line. 





Drawings and particulars on application to 


21, Little Sutton Street, London, mC. 





and Pumping Macninery, anu General Railwav Plant, f by 
BICHARD KITCHIN, Engineer and Ironfounder, 
SCOTLAND BANK IRONWORKS, WARRINGTON. 


(E1889) 
HYD 





RAULIC LIFTING JACKS. | 
ADAMSON’S PATENT. 


THE ONLY JACKS WHICH OBTAINED 
Honourable Mention 


AT THE 


INTERNATIONAL EXHIBITION, 


ARE NOW USED BY 
Most of the Principal Engineers, and in the Royal Dockyards. 


CARRICK and BROCKBANE, Agents, 


37. PRINCESS STREET, MANCHESTER. (G182) 


FURNIVAL & MORRIS, 
ENGINEERS, MACHINISTS, &c., 


MAKERS OF 


SHARP AND FURNiVAL’S 
PATENT TRAVERSING 


DRILLING MACHINES, 


SHAPING, SLOTTING, 
AND ALL KINDS OF 


ENGINEERS’ TOOLS. 








WORKS, ROBINSON STREET, ANCOATS 
MANCHESTER. 
=  Tustrated Prospectuses and Price Lists on 
application. (G677) 


_W. EADES AND SON’S 
PATENT GUIDE SCREW STOCK, 
WITH; AN ADJUSTING STOP, 

Which, being set, any number of Bolts may be Screwed the 


same size without further testing. 


Machinists, and Manufacturers of Engmeers’ Tools, all kinds of Screw 
Stocks, Taps and Dies (of Whitworth’s pitch and gauge), Lathes, 
Planing, Drilling, and Screwing Machines 


WORES — LICHFIELD STREET, BIRMINGHAM, 
(E552) 


HOW’S PATENT SALINOMETER, 
J. TYLOR & SONS, 


MANUFACTURERS, 
WARWICK LANE, NEWGATE STREET, 
LONDON, 





By this simple arrangement, the Saltness of 
the Water in the Boiler is known by the Engineer ; 
a great Saving of Fuel effected, and injury to the 
boiler prevented. (G174) 


REDUCED PRICES. 















SODA WATER MACHINES. 
<—====== J, TYLOR & SONS, 


MANUFACTURERS, 
Warwick Lane, 
NEWGATE ST., 
LONDON. 








Juror Interna- 
tional Exhibition, 
1862. 

Prize Medals— 


London, Paris, 
Dublin. 
7 Dozens Weight Measurement 
Description. daily. about about Price. 
Double No. 1 600 20 ewt 150 cubic feet. £125 
Single No.1 300 38 ss 90 es 65 
” 2 200 10 ,, 70 ” 55 
= 4 150 a 55 se 45 
Botthng Machine add 9. .0 10 to 15 +» 8 Guineas. 


No. 5 Machine, 60 dozen daily, to supply counter fountains, weight about 
4} cwt.. measurement 40 cubic feet, £35. Recipes for aerated waters are 
sent. Wire, Bottles, Corks, Acid, Soda, Whitirg, Essences, &c. Illustrated 
Catalogues free. Orders executed by any merchant, or, on rezeipt of 
cash covering shipping charges, by the Manufacturers, (G715) 


! 





IMPROVED LIFTING JACKS, 


HALEY’S PATENT IMPROVED RATCHET 
. GIFTING F4AeK. JACK, 


MANUFACTURED BY 
W. and J. 
GALLOWAY, 
Parsnt River Werks, 
MANCHESTER, 


*,* The attention o 
parties who employ 
LIFTING JACKS 
is respectfully request- 
ed to the superiority 
of those annexed, over 
those hitherto in use, 


(8501) 








LAMBERT’S OTHER DESCRIPTIONS OF 





DOUBLE BARREL POMP, PUMPS 
CRANK AND FLY-WHEEL _ 
COMPLETE. SHALLOW 
AND 










DEEP WELLS, 
ARE MANUFACTURED BY 


T. LAMBERT AND SON, 


FOUNDERS & ENGINEERS, 





PATENTEES OF THB 
HIGH PRESSURE WATER 


AND 

















STEAM VALVES, 


rh<e =ea}p 
i ciate 














SHORT - STREET, 
NEW-CUT, LAMBETH. 
(Bll 








. PERIN’S PATENT 
| FRENCH BAND SAW BLADES, 


Samuel Worssam and Co., 
} Having Purchased of M. PERIN, of Paris, the sole right to 
import and sell his Band Saw Blades throughout the United 
Kingdom, beg to announce that they are now in a position to 
supply these Saws from git to Sin. in width, and up to 50ft. 
* in length. 
- The vast superiority of PERIN’S BAND SAWS over any 
others, in point of finish, toughness, durability, and evenness 
: of temper, is now everywhere admitted. 
S. W. and Co. keep a large stock of all sizes, up to 2'n. 
wide, from which they can supply orders: to any part of the 
United Kingdom within twenty-four hours’ notice. 


For Price Lists, apply to 
SAMUEL WORSSAM and CO., 
SAW MILL ENGINEERS, 

304, King’s Road Chelsea, 8.W. 


(E1937) 








JOHN GLASGOW, 


GOVERNMENT CONTRACT WORKS, 


TRAFFORD STREET, 
MANCHESTER, 
MANUFACTURER OF 

Lifting Jacks, Parallel Vices, 
Hoisting Crabs, Pulley Blocks, 
Chain Cable, Chain Rigging, 
Shackles, Hooks, Thimbles, An- 
chors, 


And every description of Ship Work. 
SCREW BOLTS, RIVETS, 
AND 


RAILWAY SPIKES, 
Of all sizes and descriptions. 


LATHES: 

Screwine, DRitiine, PLANING, SLOTTING, 

Suarine, PUNCHING, AND SHEARING 

MAacHINEs, RIVET-MAKING 
MACHINES. 





he a 
S on 
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NOTICE TO INVENTORS. 


()flice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the — time, by applying personally or by letter to Messrs, 
PRINCE and CoO., Patent Office, 4, Trafalgar-square, Charing-cross. (5017) 


()ttice for Patents, London.—Messrs. 


DAVIES and HUNT (1, Serle-street, Lincoln’s Inn, London, W.C.) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ‘*‘ Handbook for Inventors,” gratis, on appli- 
cation or by letter. (8932) 

. T . . m reg 

nventions !—Mr. William Brookes, 

Patent and Registration Agent (25 years’ prac‘ice in patent matters), 

62, Chancery-lane, London, ‘“‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


Patent Otiice, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ exnerience, begs to offer his services 
to INVENTORS reyuiring assistance in preparing Vrawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Circu- 
lar of information and plate of Mechanical Motion free on application. 
(933 


Patents and Registrations.— 


INVENTORS can be supplied with a (free) PAMPHLET of 
INFORMATION on BRITISH and FOREIGN PATENTS and REGIS- 
TRATIONS, from the Patent Office, 84, Flect-street, London. Conducted 
by Mr. HENRY, Memb, Soc. Arts. (F205) 


atents. Yr 














Mr. Vaughan, Member 
of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., trausacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 6 guineas. 4 “Guide tolnventors™ tree by post. (F188 
\ ei a 1 os SE Ls 
‘I o Inventors. — The General Patent 
, COMPANY (LIMITED), 71, Fleet-street. London, affords special 
facilities for the SALE, LICENSING, and PUBLIC INTRODUCTION of 
NEW INVENTIONS, and obtains Patents for Inventions at moderate 
charges. A Handbook Gratis. R. MARSDEN LATHAM, Sec. 











(F201) 
"The London Drawing Association, 
for supplying Engi ing, Mechanical, hit al, and Generai 
Drawing Designs, Maps, Plans, Tracings,&c. &c. | Enclose stamp for Pros- 
pectus. FREDERIC YOUNG, Manager. 


7, Duke-street, Adelphi, London. eS eae __ (E376) 
. . Uv se 
[)@wings, Plans, Tracings, &c., exe- 
cuted with accuracy and despatch, on moderate terms, by MESSER 
and THORPE, Mechanical and General Draughtsmen, 84, Hatton-garden, 
E.C. N.B.—M. and T. are thoroughly Practical Engineers. (G506) 














Cc 
cam : The - Ea 
| rick, Pipe, and Tile Machines.— 
*E. PAGE and CO.’s PRIZE BEDFORD BRICK and TILE MA- 
CHINES, for hand power, are the most simple and efficient yet introduced. 
Illustrated Catalogues and Prices maybe had of E PAGE and CO., Victoria 
Ironworks, Bedford, or at their Export Warehouse, Laurence Pountney- 
place, Laurence Pountney-hill, Cannon-street, E.C., where they may be 
seen in operation daily. { E305) 


Wire Ropes for Mining, Railway, 
and ENGINEERING PURPOSFS.—Steam Plough Ropes, made 
of Webster and Horsfall’s Patent Steel Wire, Copper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &c. Flexible Steel and Iron Wire 
Kopes, specially adapted to smal! goar.—WILKINS and WEATHERLY 
39, Wannrine, London, E (B494) 


ar) . 7) . ? 
il! Oil! Oil!—Barling’s Lamp 
OIL (burns equal to Sperm), 4s. per gallon, This oil is suitable 
for mines, engine-rooms, dark passages, signal lamps, &. &. Q rantities 
of 10 galions and upwards delivered free to London or Bristol, andi n 
quantities of 30 gallons the casks free. Prepared by T. BARLING, Wey- 
mouth, (G750) 


’ T ~ ‘ 

ohn Norman and Co. Manufacture 
e Flour Machinery, with recent improvements ; Sawing and Planing 
Machinery, Water Wheels, and all kinds of Mill Work in general ; also 
High ond Low Pressure Evgines, Pumping and Winding Engines, &c, 
Specifications, Designs, and Working-plans prepared for buildings and 
machinery where steam and water power is applied.—For particulars, 
apply at their new works, Pulteney-street, Broomhiil, Glasgow, having 
renoved from the Broomhill srowworks. (G481) 


J ohn Fowler, Jun. 28, Cornhill, 
“8 


DON, E.C. 
Full particulars of FOWLER’S PATENT STEAM PLOUGH can be 
obtained by applying at the above address, 
, Catalogues, containing prices and testimonials, sent post free. 





(B124) 


J Martin, Iron, Brass, and Malleable 


IRON FOUNDER, 4, Viue-street, York-road, Lambeth.—Every 
description of Castings executed with despatch. Lathes, Fly and Band 
Wheels, Maileable Iron Spanners, Lathe Carriers, Screw Stocks, &c., 
Brass Bearings, Lathes, Change Wheels, Drilling Machines, Crabs, ac. 
Old Metal bought. (F182) 


ae — 7 
M essr's. and kK. Coupe, 
~ Worsley Mesnes Ironworks, Wigan, Manufacturers of High-pressure 
Condensing and Non-Condensing Steam Engines up to any H.P., Sugar 
Mills, &c. N.B.—Horizontal High-pressure Steam Engines, from 10 to 
60-H.P., constantly in stock. (E1504) 


\ ? ‘ y : = ; ? 
Roscoe s Self-Acting Lubricators for 
STEAM ENGINES.—Testimonials and Prices Post-free.—Apply to 
EDWIN H. NEWBY, Leicester. 
The above Lubricators grease every particle of steam \ revious to its pass- 
ing through the valves into the cylinders. (E1997) 


Malleable lron Castings of Superior 
quality are Manufactured by the original Patentees, EDWARD 
LUCAS and SON, Dronfield Foundry, near Sheffield, 


All orders promptly attended to.—London Office, No. 8, King’s-place, 
Blackman-street, Boro’. , (E2276) 


I 4] | . r Y re . 7 y 7 Se 
Jrize Medal Traction Engines from 
£140. Portable Engines, Thrashing Machines, Saw Tables. Port- 
able Engin’ s altered into Traction Engines, or taken in exch ange for new 
ones.—Apply, SMITH BROTHERS, Engineers, 'Lrapston. (G174) 


‘ 7 : 

TI o Ironfounders, &c.—J. Ireland, 
4 Foundry Engineer, Manchester, begs to call the attention of Iron- 
founders to his LATENT UPPER TUYEKE CUPOLA FURNACE, which 
effects a saving oi ‘rom 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much Jess tiie, without any additional labour or expcnse.<- 
Full particulars and Te-timonials can be had, on application, at his Office, 
21, Moreton-street, Stran eways Manchester. (£2072) 








‘ . 1 ° 

‘| o Locomotive Superintendents and 
= MAKERS OF PORTABLE AND AGRICULTURAL ENGINES, — 
The great drawback to the nse of BOURDUN’S Gauges fur Locomotives 
and Agricultural Engines having been the liability of the Tubes to burst 
in frosty Weather, when the engive> are not in steam, JOUN DEWKANCE 
and CO. are now enabled to furnish Bourdon Gauges with Brockhurst and 
Sullivan’s Pa ent Auti-Frost Arrangement, and guarantee their working for 
two years from date of delivery.—vrice List on application to JOHN DEW- 
RANCE and CO., Manufacturers, Phenix Foundry, 176, Great Dover- 
street, Borough, London, 8S. K. (G232) 


TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPA -1ES &. 


‘The Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WILLIAM WAKNE | 


aud Co., in 


Valves. Hose Pipes, Delivery and Suction, 
Washers, Flexible Tubings. 
Sheets. Driving Belts or Mill Bands. 


Railway Buffers. Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresham- 
street West, London, E. C. 

N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
india-Rubber, up to 6 ft. in, diameter, in any thickness, (621) 


rinting. — Estimates for Printing 

any Description of Work forwarded by TAYLOR and GREENING, 

of Graystoke-place, Fetter-lane, London, Printers of “‘ THE ss — - 
( ) 

An Improved Wagonette.—They are 

made in Three Sizes, for Cobs, one Horse, and a Pair of Horses. 

For designs and particulars, apply to the Inventor and only Builder, 

H. MULLINEK, Carriage Works, Leamington. P.S,—A Good Brougham 
or Sale. (G350) 


° . ° 

rmerod Grierson & Co.. Engineers. 
-/ Millwngnts, ana Beilermakers, 8ST. GEORGE’S IRONWORK», 
MANCHESTER, beg to call attention to their stock of PATTERNS .or 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS, ac., veing tne largest 
stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in the 
list will be suppned on very advantageous terms, and no cnarve i- made 
for the use of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Iron Bridges, Iron 
Rooffing, Girders, Turntables, Traverses, Cranes, Water Columns, Pumps, 

and Tanks Hydraulic and other Presses, &c. &c. (E429) 


‘To Contractors.—Sissonsand White's 


PATENT STEAM PILE DRIVER, the most perfect and economical 








monials sent on application to Hull, 

Extract from a report of a paper on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westmiustcr Bridge Works, 
December 5th, 1859 :— 

“ Pile driving by steam power was next treated of, the author describing 


Sissuus and White’s as being the most economical and practically useful. ’ 
(E713) 


——.. .. >» 228. Th ws ° 
\ iller and Knill’s Patent Marine 
STEAM ENGINE GOVERNOR.—The above simple and effective 
Apparatus is now supplied to Steamship Builders, Owners, and Engineers 


at a very moderate price.—For particulars, apply at the Patentve’s Office, 
29, Pudding-lane, London, E.C., where models may be seen, (G416) 
PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 
G and J. Brown and Co., Rother- 
@ HAM IRONWORKS, ROTHERHAM, Manufacturers of PATENT 
SOLID WELDLESS (RON and STEEL-FACED LOCUMOTIVE ENGINE, 
TENDER, CARRIAGE, and WAGON TYRES. (G408) 


Machinery, Home and Export, for 





TURE and MANUFACIURE. Also, Pipes, Tubes, and General Ironwork 

N.B.—S. HOLMAN represents Houses, having every facility for heavy 

orders.—Office, 18, Cannon-street, London, E.C. 
Illustrated Catalogues tree, on stating requirements. (D182) 


MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 
Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
class references.—T. DON, Agent. (D981) 

: , 
‘ires.—Vaucher’ss Patent Woven 
HOSE, for Fire Engines, Ship, Agricultural, Mining and Railway pur- 
poses, is particularly adapted for Tropical Climates, and has stood the test of 
upwards of twenty years, May be had of any jength or diameter. For 
particulars and testimonials apply at the Office, No. 1, Chapel-place, 
Poultry, London, E.C., or any of the agents, (F119) 
NS po ‘ e 
ne First-class 20-Horse Power 

High-Pressure Horizontal ENGINE, New, weighs nearly 9 tons. 
Price, £190. 

One ditto, 4-horse power, £35. 

One 10-horse power Vertical High-pressure Engine, on a massive A frame 
with coil heating apparatus. Price, £85 

Two 6-horse ditto. Price, £70 each. 
Three 4 = » £08 
Three 3 ” » £36 . 

One 4-horse power Oscillating, Reversible Engine, and Boiler attached 
with heating tank, complete, and ready for work. Price, £110. 

Patent Seif-charging Pumps of every description, for ships, breweries, 
deep wells, fire engines, &c., to order, or on stock.—Appiy to WINSTANLEY 
and KELLY, Engineers, Millwrights, &c., Barton-street, Upper Parliament- 
street, Liverpool D14K88° 


: = 

conomic Permanent Way Company 
ad (Griffin's Patent).—Engineers and Gentlemen interested in Railways 
are invited to examine this System, now being universally adopted, and 
stated by the chief engineers and contractors to be ‘‘superior to any ever 
yet invented.” Can be seen at the offices—New Adelphi Chambers, 
12, John-street; on several Metropolitan Railways; or at the Phanix 
Ironworks, Glasgow. (F154) 


~~. ; 7) -ar.ie - — 

‘The Patent File Machine and File 

Manufacturing Co. Limited. Lime-bank-strect, Ashton Old-road, 
Manchester, Manufacturers of every description of 

STEEL AND FILES 

suitable for Engineers, Agricultural Implement Makers, Machinists, &c., 
and the General Trade. Also Makers of the PATENT FORGING and 
CUTTING MACHINES, which may be seen daily in operation at the 
Works. (G27) 











IRON COMPANY LIMITED.—Works: Openshaw, Manchester.— 


Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c. ; lron Roofing, Girders, Turntables, Water Columns, Water Tanks, 
Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &c. &c. 

London Office—27, GREAT GEORGE STREET. 8.W. (12076) 


\ etropolitan Railway Carriage and 
. WAGON COMPANY (LIMITED), SALTLEY WORKS, BIR- 
MINGHAM (successors to Joseph Wright and Sons, Kailway Carriage and 
Wagon Builders and Contractors. Railway Carriages and Wagons of 
every description supplied either for cash or deferred paymenty, and 
Railway Wagons to be Let on Hire.—For terms and particulars appty w 
saltley Works, Birmingham; London Agency, 8, Adam-street, Adelphi, 
W.C. ‘G64 


\Je ssrs. C. Schiele and Co, 
- Engineers, Inventors, Patentees, and Sole Manufacturers of 


Schi le’s Patent Turbine Water Wheel of 1863. 
Schiele’s Patent Silent Fans of 1863, &c. &c. 








. WORKS—Cnortton Works, COUPLAND-STREBT. 
OF FICES—2, CLARENCK-BUILDINGs, BooTil-STRE«T, MANCHESTER. 





All machinery erected by us guaranteed. 


The following is extracted from the Manchester Guardian of 
Oct. 13th, 1862 :— 
“Just forty years since, M. Fourneyron commenced a series of experi- 
ments in water power, which resulted in his invention of the turbine or 
horizontal water wheel. 





turbine by different persons, the chief and most useful having been effected 
by Mr. Schiele, of this city, whose ingenious application of mechanical 


| curves seems to have been fully adapted by him for the production of this | 


| form of motive power. 

“One form of his arrangement for supplying power we have recently 
seen (working the bellows of a powerful organ), at the residence of a citizen 
| of Manchester. 
| **In the house referred to, a water wheel 4ft. in diameter, consuming 15 
| 


gallons of high-pre-sure water per minute, formerly employed to work the 
bellows of an organ in the drawing-room over the cellar wherein the water 
power was produced, has been replaced by a turbine only jin. in diameter, 
with a 3in case, ljin. wide, suppiied by a gin. pipe, and consuming less 
than a gallon of water per minute. 

* Several powerful turbines will shortly be at work in this locality, when 
| our readers will be able to sce and judge tor themselves of the extraordinary 

yet simple effect of this new water engine.” 

The machines can be seen on application at our offices, 2 Clarence- 

| buildings, Booth-street, Manchester. 
| ‘or other Opinions of the Press sce ManchesterBcaminer and Times, Oct. 
| 13, 1863; Manchester Courier, Oct. 24, 1863; Salford Weekly News, Oct. 

21, 1863; Preston Guardian, Uct. 24, .563. 
Our Silent Fans, ‘* patent 1863,” for simplicity and durability, as also for 
| their blowing, melting, and ventilating power are unequalled,—Cards of 
| prices, &c., on application, as above. (G295 


piling machine to which steam has been applicd. Description and testi- | 


some of the most principal machines which have been invented, preferring | 


MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 


T° Paper-Makers. — All Kinds of 


‘The Ashbury Railway Carriage and | 


Manufacturers of every description of Railway Carriages and Wagons ; | 


** Since that period considerable improvements have been mae in the | 


T irtieth Annual General Meeting 


of Shareholders of the AGRA and UNITED SERVICE BAN 
(Limited), held at the Bank, 27, Cannon-street, E.C., on Saturday, April 2, 
1864, 
GEORGE GORDON MACPHERSON, Esq., Chairman, in the Chair, 

The notice convening the Meeting and the following Report and State- 
ment of Accounts were read :— : 

The Directors have to submit to the shareholders the audited accounts 
for the year ended 3ist December last, and to report that, after making 
ample provision for all bad and doubtful debts, the net profits of the Bank 
for the year amounted to £242,909 12s. 6d. 

Out of this sum the Directors have declared, free of income-tax, two 
half-yearly dividends, at the rate of 10 per cent. per annum each, and have 
added to the last of these a bonus of £4 per share, thus making a return 
fur the year of 18 per cent. on the paid-up capital of one million sterling. 

From the Balance remaining the Directors have refunded to reserved 
fund account the sum of £7,3'1 2s. 4d, taken from it last year, and, in 
consideration of the greatly extended business of the Bank, have carried 
| to credit a farther sum of £25,00'; thus raising that fund to £225,000. 
| They have al-o passed the sum of £5,000 to superannuation fund, and 
£15,000 to building fund, carrying forward £10,568 10s. 24, to credit of 
profit and loss account for the current year. / 

Since last Annual Meeting the Directors have purchased desirable premises 
in Sydney, and have secured land at Shanghae, Kurrachee, and Madras, 
in view to the erection of suitable buildings tor the branches of the Bank at 
those ports. 

The present Auditors being eligible for re-election, in terms of the Deed 
of Settlement, offer themselves accordingly. 
| By order of the Board, 

MACKIN1tUSH BALFOUR, General Manager, 


(No. 1.)—Baance-Suket, Dec, 31, 1863. 
LIABILITIES, 
“4 co ce ce ce £),000,000 0 0 
° 192,653 17 8 








| Dr. 
To paid-up capital .. 
To reserved fund en we a ok ke 
To amount due by the Bank for customers’ balan- 
ces, fixed deposits, acceptances, letters of credit, 
| circular notes, &c. .. oe ce os os of of 
To profitand loss «6 «se ce se ee oe oe 


$952,830.12 11 
242.909 lz 6 


£10,388,399 3 1 


Cr. AssErs. 
By cash in hand and at call at head office and 
branches .. .. s+ ee sce oF ef ©8 es 
By Government securities.. .. © ee se ce 
By other securities, including specie, bills pur- 
chased, discounts, loans, &c...  .. ° 60 
By freehold premises in London, Edinburgh, Cal- 
cuttta, Bombay, Agra, Lahore, and Syduey, and 
leasehold property and buildimmg ground at the 
other branches .. «2 «. os «8 «- oe 


£941,863 4 1 
511,549 9 10 


ee 8,840,014 12 1 


oe 0,071 17 1 





G. B. DALBY, Chicf Accountant. 


(No. 2)—Pxrorir anp Loss Account rrom JAN. 1 To 
Dr Dec, 31, 1863. 


To payment of dividend on paid-up capital (at 10 
per cent, per annum) for half-year ended 


June 30 ° ee £50,000 0 0 


$0 eesee'ies se 60 oe 
To ditto ditto for half-year ended Dec, 31 ee oe oe 51,000 0 0 
To bonus of £4 per share .. 1. «+ «se oe oe ve So000 0 0 
To emount transferred to reserved fund a oo B23tL 2 4 
To amount transterred to building fund eo +e ° 15,000 0 0 
To amount transferred to superannuation fund .. .. 5900 0 6 
To balance carried forward oe ce 08 ee te oe 10,568 lo 2 

£242,000 12 6 

Cr 


By gross profits at head 
office and branches 
to Dev, 31, 1863. 
after making provi- 
sion for bad and 
doubtful debts .. .. £496,652 6 0 
Less interest allowed 
on current and de- 
posit accounts .. e 167,505 14 0 
—— £34,146 12 0 
Total expenditure of head office and 
branches, including rent income- 
tax, taxes, stamps, salaries (with 
a gratuity of 10 per cent. thereon 
to the officers of the establish- 
ments at home and abroad), mis- 
cellaneous charges, &. ee oe 86,2°019 6 
—————— 42,000 12 6 








£242,900 12 6 
G. B. DALBY, Chief Accountant, 


(No, 3).—Reserveo Fuxp Account, Dec, 31, 1863. 


225,000 0 0 
£225,000 0 0 

Cr. an ome 

Ry amount on Sist December, 1862... ..  «. oe of £1908 17 5 
By amount transferred from profit and loss account, 


as above ae ae ae ae en ee ee 


rR. 
To balance at credit of reserved fund .. .. «6 oe 








Bi341 2 4 

| £225,000 0 6 
G, B. DALBY, Chief Accountan: 

We have examined the preceding statements (Nos, 1,%, and 3) with the 

books, vouchers, and securities, at the head office, in London, and with the 

| detailed returns and balunce-sheets, signed by the auditors of the severat 

branches, and webereby certify tu the correctness aud satisfactory character 

| thereof. 


W. FARR. 
J. HILL WILLIAMS, 


London, March 16, 1864. } Auditors, 


The following resolutions were duly moved, seconde!, and carried 
unanimously ;— 

1. That the report and statements which have been rou t) the Meeting 
and previously circulated to the shareholders in Europe be adopted 

2. That George Gordon Macprerson, Esq., Colouel Henry Doveton, 
James Sydney Stopford, Esq., and James Taomson, Esy., be re-electod 
auditors, 

3. That John Hill Williams, Esq., and William Farr, E+q., D.C.L., F.R.S, 
be auditors for the present year. 

4. That the thanks of the shareholders be given to the Board of Di- 
rectors for their careful control of the Bank's affairs; to the General 
Manager, Mr. Mackivtosh Balfour ; to the Loudon Manager, Me William 
Shipman; and to the Local Committees and Manage s of the Branches, 
| for the satisfactory manver in which they have couducted the business of 
the Bank for the past year; and to the Auditors, for their eificient super- 
vision of the accounts. 

5. That the thanks of the meeting be given to the Chairman for his able 
conduct m the chair. G. G MACPHEKSON, Chairman, 


° ae >, : 
| ‘pihe Agra and United Service Bank. 
(Limited) 

| Established 1833, 
Incorporated by Koyal Charter, 
Paid-up Capital, £1,000,000 (Que Million Sterling’, 
Subscribed Capital, £2,000,00u (Two Millions Sterling), in 20,000 Shares of 
4100 each, 
| Number of Shareholders, 725. 
| Reserve Fund, £225,000, 
| Head Office—27, Cannon--street, London, E.C. 
| GEORGE GORDON MACPHERSON, Esq., Chairman, 
Alderman THOMAS QUESTEV FINNIs, Deputy Chairmin 
GENERAL MANAGER, —Mackintosh Balfour, Esq. 
Lonpon MaNaGerR.—William Shipman, Esq. 
AUDITORS. 
William Farr, Esq., D.C.L., F.R.S. 
John Hill Williams, Esq. 
Souicirons.—Messrs. Uptons, Johnson, and Upton, 2), Ausiia friars. 
Inspecrok OF Beancuks.—Richard Barnes, Esq 
| Edinburgh Branch—17, St. Andrew-square. 


Digecrors in Epinpurou 

THOMAS RANKEN, Esq., 68, Queen-street, Cuairman. 
| Daniel Ainslie, Esq., 48, Moray-p.ace. 

Benjamin Bart, Esq., Esq., M.O, 31, Charlotte-square. ; 
| George Moir, Exq., Advocate, Sherif of Stirlingshire, 14, Charlottggs yu ire 

MANAGER IN Evixnuncu —Robert Hunter, Esq. 
Branches in Calcutta, Bombay, Madras, Kurrachee, Agra, Lahore, 
Shanghai, Hong Kong, and sydaey. 

Curre:t Accounts of Grms aud mdividuals are kept at the head o fic) on 
the terms customary with London bankers, and inverest allowed whea the 
credit balance does not fall nelow £100. 

Deposits received at ten days’ notice of withdrawal a; rates fluctuating 
| with those of the Bank of England ; and for longer periods at fixed rates, 
particulars of which may be obtained upon application. P 
| Every other description of banking business and money agency, British 

and Indian, transacted. Ses 

Letters of Credit aud Circular Notes issued, payable at the chief cities of 
Europe and Asia, and also at Cairo and Alexandria. 

MACKINTOSH BALFOUR, General Manager, 











———————SS a 


WALKER’S GAS “VALVES. 


ABOVEGROUND SCREW GAS VALVES, 
For the Gas Works. 


UNDERGROUND SCREW GAS VALVES, J 
For Shallow Mains, and for Kegulating Pressure in Mains, 
INTERNAL RACK GAS VALVES, 
WITIT WROUGHT IRON PINIONS. 
Crdinary Rack and Pinion Gas Valves, 
STRONG AND UNDAMAGEABLE, 
Drawings and particulars on application to 


21, Little Sutton Street, London, ~ Cc. 
G 15) 
1862. 


THE 


ONLY FRIES MEDAL | 


SODA WATER 
MACHINERY 


Was Awarded to 


8. BARNETT, 


FORS STON STREET, HMOXTON, LONDON, N. 








Illustrations and Prices forwarded. (G184) | 


REDUCED PRICES OF 


BRYAN DONKIN & CO.’s 
IMPROVED GAS VALVES, 
WITH WROUGHT IRON PINIONS, 

From 2 in. to 18 im., price 98, 6d, to 
2s, per in. diameter. 

List of prices, with full dimensions of all 


These Valves are all proved on both sides 
to 30 Ib, ow the square inch before leaving 
the works, and are always kept in stock, 

Valves made with outside racks to order 

Also Screw Water Valves with gun metal 





faces. 
BRYAN DONKIN & CO., 
ENGINEERS, 
NEAR GRANGF-ROAD, PERMONDSEY. (7244 


MASSES. KNOWLES AND KUATON, 
CHESTERFIELD, 


MANUPACTURE?S OF 


PATENT TUBULAR TUYERES. 





‘The Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 

and easy working. A current of cold water going direct to the nozzle 
prevents their destruction, however rauch they may be exposed to the fire. 
We repair them at half the first cost, making them equal in size to new 
ones, al) parties returning them carriage paid. 


No. 1 Tuyere, 16in, “lone | ea ee. 2s «0 ee oe Sen 
No. 2 = 1Gin. « ‘+ oo e+ © ee . DB w 
No. 8 - 20in. ie co ce ce ce ce te co SO gs 
No. . pe — 9 ce co CO , 


No, 2411 oo ¢e ° @s oe 8 
Delive ah at Chestertle "a Station. Te rms, Nett Cash ‘Qnarterlv. E5A) 


B. DONKIN & CO.’S 
IMPROVED HYDRANT. 


Price of 2}ia. Hydrant complete, but exclusive of Stand-pipe, 
Cast Iron Box, and Key, £3. 





ENGXNEERS WORKS, BERMONDSEY, 8S.E. % 
‘GIt) 


Muir’s Patent Four-Treadle 
8-in. CENTRE 


SCREW-CUTTING FOOT LATHE, 


As supplied to all her = 3 Iron-plated Steamers. 





PRIZE MEDALS AWARDED To wm. MUIR 4&co 
FOR ENGINEERS’ TOOLS :— 
The Great Exmimrion, 1851. Panis Usiversau Exposition, 1855. 
Society oF Arts (for Patent Grindstone Apparatus), 1853, 
And the INTERNATIONAL FXHIBITION, 1862. 

7‘ 2 : 7} Myx, . 
A hese Lathes are made with Two o1 
Four Treadles, for use on board of Steam Vessels, to enable Fngineers 
to do their own Repairs: or for New Works or Public Companies, wher 


Steam Power is under Repair, or not erected; and a skilled workman, | 
with labourers to tread, can do as mucii work as by a Steam Power Lathe 


of the same size.— For estimates, &c., apply to the Patentees, 
MAKERS OF ALL SIZES OF PATENT SLIDING & SCREW-CUTTING | 
LATHES, and every description of ENGINEERS’ MACHINE TOULS, 


&c. &c, 

WILLIAM MUIR and CO., 
BRITANNIA WORKS, MANCHESTER. 
‘ondon Office, 8, Victoria Street, Westminster, S.W. 

* (EZ 


sizes up to 26 in,, to he had on application, | 
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| Second-hand Cases of Mathematical 


INSTRUMENTS, Theodolites, Levels, Pentazraphs, Quadrants, Sex- 
tants, Universal Dials, Protractors, Circumferentors, Prismatic and Beam 
Compasses, Ivory and Boxwood Scales, Land Chains, Tapes, &c., by 
Troughton and Simms, Elliott, Dollond, and others, at WM. LAWLEY’s, 
78, Farringdon-street, City. Bow Pens, by Troughton and Simms, at 
1s, 6d.; T-Square-, 42in., 3s. ; 86in., 2s. 6d. ; 30in., 2s. 3d.; 24in., 2s. ; 18in, 
Is, 6d ;15in. Is, 6d. ;12in., 1s, Photographic Cameras, Lenses, Magic 
Lanterns, Siides, Dissolving View Apparatus, Microscopes, Telescopes, 
Opera. Kace, and Tourists’ Glasses, by Voigtlander, Ross, Dollond, and 
others: Instruments bought or exchanged. Catalogues forwarded on 
receipt of stamp. (F208) 








[™proved Transit Theodolites, 
PERMANENT ADJUSTING LEVELS, &c.; NEEDLE SOCKET 
DRAWING INSTRUMENTS, ADJUSTING DIVIDERS, METALLIC 
EDGE RULES, &c. 


SUFFELL, 132, Long Acre, London, W.C., 


Having received the Patronage of the Profession for Improvements in 
Surveying and Drawing Instruments, solicits an inspection of his superior 
Instruments at prices much Jess than hitherto ch arged. 


STANDARD MEASURES or ALL NATIONS 


Forwarded to all parts on remittance or London reference. Price List free. 
(F204) 








| — jpsinilstniinoptaa ee 
FURNESS’ 
PATENT WOOD-WORKING MACHINES, 
FOR PLANING, MOULDING, MORTICING, SAWING, SQU. ARING, TENONING, 
BORING, REBATING, AND GROOVING. 
Prices and every information respecting these celebrated and well-known 
| machines can be had on application to 
WILLIAM FURNESS, 


73, LIME STREET (late of Lawton-strect), LIVERPOOL. 
(E1686) 





TO ENGINEERS AND OTHERS. 





‘FARMER AND BROUGHTON, 


MILLWRIGHTS AND ENGINEERS, 


Sole Makers of 
JENEINS & JUMELLE'S 


SPRING GOVERNOR, 


Patented in America, England, 
France, and Belgium. 
The atten‘ion of Engineers is called | 
te this very seusitive and instanta- 
neous Governer. | 


Extract from the sworn testimony of | 
R. C, ROSCOE, Engincer. | 
“Since using your Governor there 
has been no variation in the speed of 
the Engine, although it is common 
to throw in and out of gear machines 
which absorb from one-third to one- 
half its entire power; and, though 
the main driving belt broke while 
there was a pressure of 70/b. per 
square inch of steam in the boiler, so 
instant was the action of the Governor 
tnat no increase in the number of 
revolutions of the engine took place.” 
(G686) 


| 
| 
| 
| 








LAMBERT’S OTHER DESCRIPTIONS OF 








DOUBLE BARREL POMP, PUMPS 
CRANK AND FLY-WHEEL —_ 
COMPLETE. SHALLOW 
AND 


DEEP WELLS, 
ARE MANUFACTURED BY 


T. LAMBERT AND SON, 


FOUNDERS & ENGINEERS, 





PATENTEES OF THE 
HIGH PRESSURE WATER 


AND 





STEAM VALVES, 











SHOR? - STREET, 


NEW-CUT, LAMBETH. 
(Bll 


CARRETT MARSHALL & C°M LEEDS. 











Y 8 } 
ra 5 iff 
| / ! } t i 




















ADELPHI STREET, SALFORD, MANCHESTER, | 


EQUALIZED | 
| 





q ‘ | 
0 is) 
‘ ; F 
| ' | f SECOND(, motion 
| i @ | 
} ,- 3 
| nad, 
' = j 
! 
| 
| 
| 
; nT, 
(G542) 


PENCILS, Black Lead, and Coloured Chalks. 


4. W. FABER’S POLYGRADE LEAD PENCILS 


Sole Agents: HEINTZMANN ba es 9, Friday-street, 
ndon, E.C. 


Sold by all Stationers and Artists’ Colourmen, (£2456 


GRADUATED STEEL STRAIGHT EDGES, 


RALLEL STRIPS, &c. 
FOR ENGINE ERS, TOOL MAKERS, & MACHINISTS. 


These Tools being eee entirely by Machinery are produced with 
mathematical accuracy, in a style of workmanship which, for beauty and 
delicacy, cannot be surpa-sed. ‘and at a cost hitherto unatten ypted, -- For 
particulars and price list apply to 


RICHARD LUtito0rYD, 
Mill and Machine Irenmonger, 
135, STERLHOUSE-LANE, BIRMINGHAM. (G6s9 


JOHN ELLIS, 
ENGINEER AND TOOLMAKER, 
UNION WORKS, BACKWATER STREET, 


MANCHESTER. 


Slide and Screw-cutting Lathes, Hand Lathes, Plan‘ng Machines, 
Slotting and Shaping Machines, and other Engincers’ Tools. my rizoutat 
and Vertical Steom En; gines, from 4 to 60-Horse powe r 

In stock—12-Horse power Horizontal Steam Engine; 30-in. Slide and 
Screw-cutting Lathe, bed lit. long, with gap; 8-in. streke Slotting 
Maciines (G938) 


ARTESIAN WELLS. 
THOMAS CLARK, CONTRACTOR, 
11, Gray’s Inn Square, London, W.C. 
PORTABLE STEAM ENGINES, 
WELL PUMPS, WELL-BORING TOOLS, 

FOR PURC Hase On ILIRE, (G558) 





WW. A. MARTIN & CO.’S 
PATENT CAST AND COMBINED WROUGHT AND CAST IRON 
ROCKING FURNACE BARS. 


18, CANNON STREET, LONDON, E.C. 





4 
= 
By the above Combination the 
Patentees have perfected a Bar which is now standing in the fiercest, 
fires. No sh:p should go to sea without them, on account of their extrewe 
durability, No :pare Bars need be carricd, not even for the longest 
vovage. (G93L, 


HALEY’S 
PATENT LIFTING JACKS, 


TRAVERSING 
SHIP, TRIPOD, BOTTLE, 


AND OTHER JACKS. 


—_—. 


HALEY & BINGHAM 
(LATE JOSEPH HALEY), 
GARRATT STREET WORKS, 
OLDIAM ROAD, 

MANCHESTER. (E!646) 


"WwW. EASSIE & Co., 
Railway Saw Mills, Moulding Shops, &c., 


AND GENERAL TIMBER CONVERTING YARDS, 
HIGH ORCHARD, GLOUCESTER, 
Arneé PREPARED TO FURNISH QUOTATIONS FOR ANY DESCKIPTION OF 


WOOD FITTINGS, 


For Home or Foreign Railway Stations, Barracks, Exhibitions, Dwellings 
Warehouses, factories, Stores, Glasshouses, &c. 

They will also Contract for Wooden Fittings of any kind, in connection 
with Iron Buildings, &c. 

The above would in ail cases be consigned ready fitted, so as to insure 
speedy re-erectiou. 

Numerous drawings of works of the above nature, already exceuted, can 
be seen on application, and references per mitted to the En igineers 
thereof. 














The above Firm supply Barrows, Carts, Wagons, tem- 
porary Huts, permanent Shedding, and every description 
of Miners’ and Contractors’ Tools, at the very lowest 
prices. References can be given where many thousands 
of the above have been supplied to different parts of the 
world. Prices quoted on application. Delivered to any 
etetion. or home or foreign port. (G838) 


U. NICHOLS, 


FORMERLY NATHAN GOUGH, A.I.C.F, 











\ oxauaaae of Patent Portable 
ENGINES, Mortar Mills, Pumps, Pile Drivers, Cranes, &c., BK. QUAY 
STREET WORKS, MANCHESTER.—References on application. (G177) 
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NOTICE TO INVENTORS. 


()iftice for Patents of Invention, 4, 


mare, Charing-cross.—The ‘‘ Circular of Information” 

ay be had, as to the reduced expense and facility of protection 
for scented under the new Patent Law for the Uni' Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to to the resent time, oabplying versonally or by letter to Messrs. 
PRINCE and CO., Patent O alosr-equere, Charing. cross. (5017) 


(jttice for Patenta, London.—Messrs. 


DAVIES and HUNT (1, Serie-street, Lincoln’s Inn, London, W.C_) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ‘‘ Handbook for Inventors,” gratis, on —_ 
cation or by or by letter, (8932) 





fnventions !—Mr. William Brookes, 


Patent and Registration fgeat (25 years’ practice in patent wanton, 
62, Chancery-lane, London, Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


Patent Office, 53, Chancery-lane.— 


Mr. CLARK, Practical Enginecr, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ experience, begs to offer bis services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Circu- 
lar of information and plate of Mechanical Motion free on application. . 
(93 








Paten ts and Registrations.— 
INVENTORS can be supplied with a (free) PAMPHLET of 
INFORMATION on BRITISH and FOWEIGN PATENTS and REGIS- 
TRATIONS, from the Patent Office, 84, Fleet-street, London. Conducted 
by Mr. HENRY, Memb. Soc. Arts. (F205) 


atents—Mr. Vaughan, Member 


of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ** Guide toInventors”’ free by post. (F158 


a 

1 o Inventors.—The General Patent |= 

COMPANY (LIMITED), 7!, Fleet-street. London, affords special 

facilities for the SALE, LICENSING, and PUBLIC INTRODUCTION of 

NEW INVENTIONS, ani obtains Patents for Inventions at moderate 
cbatges. A Handbook Gratis. R. MARSDEN LATHAM, Sec. 
(F: 201) 


To Patent Agents and Inventors.— 


Patents Procured, and Aa given for the Introduction or Sale 











of Patents in RUSSIA, on application to the RUSSIAN VICE CON- 
SULATE, 25, Mount-street, Manchester. (G991)_ 
» 
merican Office for Patents, 
a WASHINGTON CITY, 


Established in 1844 by Z. C. ROBBINS, Esq., a Engineer and 
Solicitor of Patents, and DAVID A. BURR, LL. B., Attorney at Law and 
Barrister. 

Messrs. Robbins and Burr prepare and prosecute applications for patents 
in America, and advise or act in all matters pertaining to the patent law 
and practive of the United States, 

Their office, being established at the seat of Government, has every 
facility for the prompt execution of its business, In each case preliminary 
examinations are carefully made of the models and drawings of similar in- 
ventions placed in the U.S. Patent Office, and the necessary arguments 
are made oral!y before its officers, by the members of the firm in person. 

Address, Messrs. ROBBINS and BURR, Washington City, U.S. of 
America. 

Mr. BURR, of the above firm, now in London, will leave for America 
about the Ist of May. For a personal interview, address him at No. 12 
Southampton-buildings, Chancery-lane, (G1014) * 


‘Phe London Drawing Association, 


for supplying Engineering, Mech Arch 1, and General 
Drawing Designs, Maps, Plans, Tracings, & Enclose stamp for Pros- 





_— 





pectus. Fi REDERIC YOUNG, Manager. 
_%, Duke-strec at, street, Adelphi, London. _ ni (E376) _ 
rawings, Plans, Tracings, &c., exe- 


cuted with eommeae and yes an on moderate terms, by MESSER 
and THORPE, Mechanic: al and General Drany ghtsmen, 84, Hattou-garden, 
E.C. N.B.—M. and T. are thoroughly Practice: al Engineers, (G56) 











Brick, Pipe, and Tile Machines.— 


E. PAGE and CO.’s PRIZE BEDFORD BRICK and TILE MA- 
CHINES, for hand power, are the most simple and efficient yet introduced. 
Illustrated Catalogues and Prices maybe had of EF PAGE and CO., Victoria 
Ironworks, Bedford, or at their Export Warehouse, Laurence Pountney- 
place, Laurence Pountney-hill, Cannon-street, E.U., where they | may be 
seen in operation daily. E365) 


W} ire Ropes for Mining, Railway, 
and ENGINEERING PURPOSFS.—Steam Plough Ropes, ake 
of Webster and Horsfall’s Patent Steel Wire, Copper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &c. Flextble Steel and Iron Wire 
Ropes, specially adapted to small goar.—WILKINS and WEATHERLY 
39, Wapping, London, E (B494) 


ii! Oil! Oil!—Barling’s Lamp 
OIL (burns equal to Sperm), 4s. per gailon, 


for mines, engine-rooms, dark passages, »ignal 
of 10 galions and upwards deiivered free 


This oil is suitabie 
lamps, &. &e. Q tantities 
to London or Bristel, and. n 





quantities of 30 gallons the casks free. Prepared by T. BARLING, Wey- 
mouth, (G7 50) 
ni 
J ohn Fowler, Jun., 28, Cornhill, 
LONDO 





nC, 
Full particulars of FOWLER'S P. Ae ENT STEAM PLOUGH can be 
Ob ained by applying at the above address, 
Vatalogues, containing prices and testimonials, sent post free. 


j Martin, Iron, Brass, and Malleable 
@? e IRON FOUNDER, 4, Vine-street, York-road, Lambeth.—Every 
description ot Castings executed with despatch. Lathes, Fly and Band 
Wheels, Maileabie Iron Spanners, Lathe Carriers, Screw Stocks, &c., 
Brass Bearmys, Lathes, Change Wheels, Drilling Machines, Crabs, &c. 
Old Metal bought. F182 


(B124) 


“yy er ¥ } y “Gy 
\fessrs. R. J. and EK. Coupe, 
4 Vorsley Mesnes Ironworks, Wigan, Manufacturers of Hizh-pressure 
Condensing and — Cc mdensing’ Steam Engine Ss up to any H.P., Sugar 
Mills, &. N.B.—Horizoutal High-pressure Steam Engines, fiom 10 to 
60-H.P., = in stock. (£1504) 


it oscoe’s Self-Acting Lubricators for 
STEAM ENGINES. =<Testimentels and Price, Pust-free.—Apply to 
EDWIN H. NEWBY, Leicester. 
The above Lubric: ators grease cvery see rticle of steam } revious to its pass- 
ing through the valves into the cylind (Els 7) 


Malleable lron Castings of Superior 

quality are Manufactured by the original Patentecs, 

LUCAS and SON, Drontield Foundry, near Sheitield. 
All orders promptly attended to.—London Office, No. 8, King’ s-place, 

Blackman-street, Boro’. (E2276) 








Prize Medal Traction Engines from | 


£140. Portable Engines, Thrashing Machines, Saw Tables. Port- 
able Engiu’s altered into Traction Engines, or taken in exchange for new 
ones.—Apply, SMITH BROTHERS, Engineers, TLrapstoa. (G174) 


To Ironfounders, — &c.—J. Ireland, 


Foundry Engineer, remeber. begs to call the attention of Iron- 
founders to his 1 ATENT UPPER TUYEKE CUPOLA FURN. ACE, which 
éffects a saving oi ‘rom 30 per cent. to 50 per cent. in Cokes, and alao melts 
the metal in inuch Jess time, without any additional Jabour or expense.— 
Full particulars and ‘Ic-timonials can be had, on application, at his Office, 
21, Moreton-street, Stran eways Man hester. (£2072) 


Yo Locomotive Superintendents and | 


MAKERS OF PORTABLE AND AGRICULTURAL ENGINES,.— 
The great drawback to the use of BUURDUN’3 Gauges for Locomotives 
and Agricultura] Engines having been the licbility of the Tubes to burst 
in frosty weather, when the engive> are not in steam, JOHN DEWKANCE 
and CO. are now enabled to furnish Bourdon Gauges with Brockhur t and 
Sullivan's Pa ent Au ti-Frost Arranae ment, and guarantee their working for 
two years from date of d livery.— Prive List o1 
RANCE and CO, Manufe cturers, Pheuix Foundry, 
Street, Borough, London, 8, , 


176, Great 


~uver- 
(G32) 





EDWARD 


wp plication to JOHN DEW- | 


rinting. — Estimates for Printing 
any Description of Work forwarded by TAYLOR and GREENING 
of Graystoke-place, Fetter-lane, London, Printers of “THE ENGINEER 


(C924) 
What + will this Cost to Print ? 





is a 


thought often occurring to literary men, public characters, and 

persons of benevolent intentions. An immediate answer to the inquiry 

may be obtained. A Specimen Book of Types, and information for authors, 

sent on application, by RICHARD BARRETT, 13, Mark-lane ae ” 
at 





AB Improved Wagonette.— 


made in Three Sizes, for Cou one Horse, and a Pair of Horses. 
For desizns and particulars, apply to the Inventor and only suilder, 
H. MULLINER, Carriage Works, Leamington, P.8.—A Goud lemons | 
or Sale. (G350) 


( rmerod Grierson & Co.. kngineers. 


~ Millwrignts, ana Boilermakers, 8ST. GEORGE’S IRONWORK», 
MANCHESTER, beg to call atteution to their stock of PATTERNS wor 
SPUR, BEVEL, ana MITRE WHEELS, PULLEYS, ac., oemg tne largest 
stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in the 
jist wiil be suppued on very advantageous terms. and no charve i- made 
for the use of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Iron Bridges, Iron 
Rooffing, Girders, Turntables, Traverses, Cranes, Water Columns, Pumps, 
aud Tanks Hy draulic and other Presse s, &e. &e, (E429) 


' x: ° ’ 
| Contractors.—Sissonsand White's | 

PATENT STEAM PILE DRIVER, the most perfect and economical | 
piling machine to which steam has been applied. Description and testi- 
monials sent on application to Huil, 

Extract from a report of a ao on Pile Driving, read befere the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 5th, 1859 :— 

* Pile driving’ by steam power was next treated of, the author describing 
some of the most principal machines which have been inv ented, preferring 

Sissuus and White's as being the most economical and practically useful, * 


(E713) 
Miller and Knill’s Patent Marine 


STEAM ENGINE GOVERNOR.—The above simple and effective 
Apparatus is now supplied to Steamship Builders, Owners, and Engineers 
at a very moderate price.— For particulars, apply at the Patentve’s Office, 
29, Pudding-lane, London, E.C., where models may be seen. (G416) 


~ PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 


and J. Brown and Co., Rother- 

® HAM TRONWORKS, ROTHERHAM, Manufacturers of PATENT 

SOLID WELDLESS {RON and STEEL- FACED LOCOMOTIVE ENGINE, 
TENDER, CARRIAGE, and WAGON TYRES. (G408) 


Machinery, Home and Export, for 


MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 

Ly yoe and MANUF ACLURE, Also, Pipes, Tubes, and General Ironwork 

N.B.—S. HOLMAN represents Houses, having every facility for heavy 
orders.— Office, 18, Cannon-street, London, E.C. 

Illustrated Catalogues tree, on ‘stating requirements. (D182) 


\j achinery for Sale.—Portable, Sta- 
TIONARY, and DONKEY ENGINES, multitubular, rs doer and 
egg-end Boilers ; furnace work and fittings, pumps, steam-pans, hydraulic 
and screw presses, punching and shearing machines, mortar mills, saw 
frames and benches, bone mills, edge runners, hydro-extractors, mill- 
bands, fly-wheels, shafting and riggers, &. &e.—T. TAYLOR, 41, White- 
street, wen an —N.B. Machinery purchasedfor cash. Fl 102) © 


ne First-class 20-Horse Power 


High-Pressure Horizontal ENGINE, New, weighs nearly 9 tons. 
Price, £190. 
One ditto, 4-horse power, £35. 
One 10-horse power Vertical High-pressure Engine, on a massive A frame 

















with coil heating apparatus. Price, £85 
Two 6-horse ditto. Price, £70 each, 
Three 4 ” » £48 ,, 
Three 3 £36 


” . 

One 4-horse power Oscillating, Reversible Engine, and Boiler attached 
with heating tank, complete, and ready for work. Price, £110. 

Patent Self-ch irging Pumps of every description, for ships, breweries, 
deep wells, fire engines, &c., to order, or on stock.—Apply to WINSTANLEY 
and KELLY, Engineers, Millwrights, &c., Barton-street, Upper Parliament- 
street, Liver: ol. D14 RA 


kK conomic Permanent Way Com pany 


(Griffin's Patent).—Engineers and Gentlemen interested in Railways 
are invited to examine this System, now being universally adopted, and 
stated by the chicf engineers and contractors to be “superior to any ever 
yet invented.” Can be seen at the offices—New Adelphi Chambers, 
12, Jobn-street; on several Metropolitan Railways; or at the Phonix 
Ironworks, Glasgow. (F154) 


The Patent File Machine and File 


Manufacturing Co. Limited. Lime-bank-street, Ashton Old-road, 
Manchester. Manufacturers of every description of 
STEEL AND FILES 
suitable for Engineers, Agricultural Implement Makers, Machinists, &c., 
and the General Trade. Also Makers of the PATENT FORGING and 
CUTTING MACHINES, which may be seen daily in operation at the 
Works. _ (G27) 


ray , Sd ene To sepecs er ae 
[he Ashbury Railway Carriage e and 
IRON COMPANY LIMITED.—Works: Openshaw, Manchester,— 
Manufacturers of every description of Railway Carriages and Wagons; 
Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles; Bar 
fron, Hammered Uses and heavy “Smith Work for Engineers, Millw rights, 
&e.; Iron Roofing, Girders, Turntables, Water Columns, Water Tanks, 
Pumps, Travelling and Fixed Cranes, Switches, and Crossings. &c. &. 
ee don Ottice —27.°G “GRE Al r GE ORGK ST KE Er. 8.) We _(1)2076) 
Mi ‘\jetropolitan Railway Carriage and 
WAGUN COMPANY (LIMITED), SALTLEY WORKS, BIR- 
MINGHAM (succe-sors to Jose ph Wright and Sone, Railway Carriage and 


Wagon Builiers and Contractors. Railway Carriages and Wagons of 
every description supplied either for cash or, deferred payment:, and 









Railway W s to be Let on Hire.—For terms and particulars apply to 
salticy Works, Birmingham; London Agency, §& Adaim-siroet, oe 
W.c. i64 
\jessrs. C. Schiele and Co. 
a 


Engineers, Inventors, Patentees, and Sole Manufactureis of 
Schi le’s Patent Turbine Water Wheel of 1863. 
Schiele’s Patent Silent Fans of 1868, &. &c. 





WORKS—Cuoriton Works, COUPLAND-STREET. 
OFFICES—2, CLARENCE-BULLDINGs, BOOTU-STRECT, MANCHESTER, 


All machinery erected by us guamnteed. 


um 
The following is extracted from the Manchester Guardianot 
Oct. 13th, 1868 :— 

* Just forty years since, M. Fourneyron commenced a series of experi- 
ments in water power, which resulted in his invention of the turbine or 
horizontal water wheel. 

** Since that period consicdcrable improvement$ have been made in the 
tuibine by different persons, the chief and most ul having been effected 
, by Mr. Scheie, of this city, whose ingenious application of mechanical 








—They = 





Parquets Solidaires. —Howard and 

SONS, 26 and 2°, Berners-street, are prepared to supply machine- 
made patented solid PARQUET FLOORS 50 per cent. cheaper "chan they 
have yet been offered. Iilustrated catalogues, plans, and ee , 





PENCILS, Black Lead, and Coloured Chalks. 


A. W. FABER’S POLYGRADE LEAD PENCILS 
Sole Agents : een > out 7 cree 9, Friday-street, 
Sold by all Stationers and Artists’ Colourmen, (E256 


JOHN ELLIS, 
ENGINEER AND TOOLMAKER, 


UNION WORKS, BACKWATER STREET, 


MANCHESTER 
Slide and Screw-cutting Lathes, Hand Lathes, Planing Machines, 
Slotting and Shaping Machines, and other Engineers’ Tools. Hofizontal 
and Vertical Steam Engines, from 4 to 60-Horse power. 
In stock—12-Liorse oy! Horizontal Steam Engine; 10-in. Slide and 
Screw-cutting Lathe, 16ft. long, with gap; 8-in, stroke Siotti j 
Machines (G9s8) 


PATENT ANTI-ATTRITION METAL, 
| Bearings of this Metal are at least 


per cent. more durable, and 25 per cent. cheaper, than any other 
Metal. “SOLE MANUFACTUREKS, 


WM. LEVETT AND CO., PATENTZEES, 
WORKS, _EMERSON ON STREET, SOUTHWARK, 8.E. E.  (Fi71) 


TO ENGINEERS, BUILDERS, AND PLUMBERS. 
R. F. DALE, 


¢, p) hy 


Brassfounder, Lead Merchant, and M F ’ Brasswork, 
Pumps, Waterclosets, Sheet Lead and Pi e, Engtncese’ Gun Metal Castings, 
Axle Brasses for Railways, Steam Fitt ngs, Valves, and Cocks of every 
pattern, Diving Apparatus, &c. 
MANUFACTORY, 8 anv 9, SHOE LANE, FLEET STREET. 
Antifriction Metal for Railway Bearings, requiring less lubricating than 
any other Metal in use, (F186) 








EXHIBITION MEDAL, 1862. 


WEIGHING MACHINERY, 


CONSISTING OF 
Platform Weighing Machines and HIND’S PATENT Rail and Road Weigh- 
bridges, Overhead by “ay Weighing Cranes and Crabs, Railway 
Weighing Turntables, &. &. 


CRANES 


Of the Wall, Pillar, Portable, or Travelling kinds; and Crabs and Winches 
ior Sveam or Hand Power, &c, Also, Turntables, Water Columns, Tanks, 
and Pumping Macninery, ana General Railwav Plant, manufactured by 


RICHARD KITCHIN, Engineer and Ironfouader, 


SCOTLAND BANK IRONWORKS, WARRINGTON, 
(E1889) — 


COCKER BROTHERS 


(SUCCESSORS TO SAMUEL COCKEB AND SON), 
SHEFFIELD. 


EsraBiisaep 1752. 
MANUFACTURERS OF STEEL, FILES, AND WIRK. 
ALSO OF 


“COCKER’S” PATENT STEEL ROPE WIRE 


In long lengths, from 10 Ib, to 40 Ib. pieces, without welding, and capable 
of bearing as high a breaking strain as any in the market. Each piece 
warranted to twist round its own diameter. 

Three First Class PRIZE MEDALS were awarded to SAMUEL COCKER 
and SON, Sheffield, at the Great Exhibition of Industry, London, 1851, 

First Class P RIZE MEDAL was awarded to COCKEK BROTHERS au 
, Paris, 1855,and MEDAL of HONOUR 
by the Socioty of Arta and Industry, 

(A4QR) 








the Universal Exhibition of Indust 
awarded to COCKER BROTHE 
London, 1856. 


HONOURABLE MENTION, INTERNATIONAL EXHIBITION, 1862, 


LLOYD AND LLOYD, 


ALBION TUBE WORKS, BIRMINGHAM, 


MANUFACTURERS OF 


PATENT LAP-WELDED IRON TUBES, 


AND 


IMPROVED HOMOGENEOUS METAL TUBES, 


FOR LOCOMOTIVE, MARINE, AND OTHER BOILERS. 
WROUGET IRON TUBES AND FITTINGS, 
Plain, Galvanised, and Enamelled. for Gas, Steam, and Water, from 
din. to Gin. bore. 

Solid and Brazed Copper and Brass Tubes and Tubing, 
Of every Description. 

Solid Bottom Gun Metal Gland Cocks, Water Gauges, Whistles, &c. 
Stocks, Taps and Dies for Screwing, and Gas-fitters’ Tools of all kinds, 
C. Panis: Rue de Paradis, Poissonniére, No. 41, 

(F196) 





Lonvon : 66, Queen-st., E. 


FOX AND WALKER, 
ATLAS IRONWORKS, BRISTOL, 


MANUFACTURERS OY 


CONTRACTORS’ LOCOMOTIVES, 





STEAM ENGINES OF ALL DESCRIPTIONS, 


! curves seems to have been fully adapted by him for the production of this | 


form of motive power. 

| **One form of his arrangement for supplying power we have recently 
| seen (working the bellows of a powerful organ), at the residence of a citizen 
of Manchester, 

**In the house referred to, a water wheel 4ft. in diameter, consuming 15 
gallons of high-pre-sure water per minute, formeriy employed to work the 
| bellows of an organ in the drawing-room over the cellar wherein the water 

power was produced, has been replaced by a turbine only ljin. in diameter, 
| with a 3in case, ljin. wide, supplied by a gin. pipe, and consuming less 
than a gallon of water per minute. 
** several powerful turbines will shortly be at work in this locality, when 
| our readers wiil be able to see and judge for themselves of the extraordinary 
| yet simple effect of this uew water engine.” 

The machines can be seen on application at our offigp, 2 
builaings, Booth-street, Manchester. 

For other Opinions of the Press see ManchesterBuominer and Times, Oct. 
13, 1863; Manchester Courier, Oct. 24 1263; Salford Weekly News, Oct, 
21, 1863; rston Guardia, Ci. 24, 808. 

Our Silent Faus, ‘* patent 1563,” for simplicity and durability, as also for 
their blowing, melting, and veutilaung power are unequalied.—Cards of 
| prices, &c,, on application, as above, (9295 





Clarence- 


Sugar Machinery, &c. 
SUPERIOR CASTINGS OF EVERY DESCRIPTION 
Supplied on Liberal Terms, 

AGENTS: 

Lenpon— Messrs. TRUMAN and FRY, Gresham House, Old Broad-street 

LiverrooL—Mr. A. FOX, 1, Brunswick-strect. (G940) 





Bic HAFFIE'S IMPROVED MALLEASLE IROW OR 


STEEL CASTINGS. 
M cHatiie, Forsyth, and Miller, 


MILE END, GLASGOW, are now making, in this metal, all kinds of 
Locomo*ive, Marme, and other Engine Work, in castings weighing up to 
two tons each. 

The peculiarity of this process is that the metal, after being treated in 
the l.quid state, is cast a homogeneous and sound steel, which is after- 
wards easily made malleable and soft, throughout any thickness, by 


nnealing. 

Among numerous “<p lications made of this metal, and which have proved 
mest successful, 5 Loceuadlies Piston Packings, Slide Biocks, Brake 
Pinions and Nuts, “‘Aglobants and Fivtings, Slide Valves and Vaive 
Faces, &c., Crossheads, Piston Rings, Reversing and Kxpansive Links, 
Quadrants, &. ; Hawse-pipes, Vast Caps, Bulwark and other Hinges, Cap- 
stan and Windlass Gearing, and other ship fittings. Hydraulic Cylinders 
up to zdin. inside diameter; Pinions for Iron Rolling Miils, Sheils for 
Rolls, for producing the “ Pullard finish.” All kinds of Wheels and 
Pinions, from the smallest class up to twotons weight. Tools for Collier's 
Patent Nut Machines, Steam Hammer Blocks and Faces, &c. &c. 

This metal resists the destructive action of sea water in a remarkable 
degree, aud is therefore suitable for al. kinds of Submarine Work. 

A li-t of @ great variety of articles made by McH. F. aud M. will be sent 
on application. 

London ftfice for collecting and forwarding patterns, 27, ™ istook- 
street, Coyent varden, W.C, K2272) 





cae Rewires= 


Aprit 22, 1864. 














~~ SMITE’S PATENT 
WIRE ROPE AND CABLE MACHINE, 


Guaranteed to produce Four times the usual quantity of Work, of 
Superior Quality, at One-Third the Cost for Labour. 


REFERENCES TO ALL THE PRINCIPAL ROPEMAKERS IN THE 
KINGDOM AND ON THE CONTINENT. 


Every description of Machinery and Repairs at Reasonable Prices. 
ARCHIBALD SMITH, 69, Princes Street, Leicester Syne, 





Ww 
19) 


BOILERS, PIPES, 
AND OTHER HIGHLY-HEATED SURFACES, 


“ Spence’s Patent” Non-Conducting 
and Non-Combustible Material, 


Save about 20 per cent. in Fuel, and will pay for the outlay in a few 
months; g:v2s a beautiful finish to boilers and pipes, &c. &., and may be 
termed evertssting ; is very easily applied ; is much superior to any felts 
cements, wood lagging, &c., ever used, vide Times’ Naval and Military 
News, 6th November, 1863. Is now extensively used by H.M. Government, 
Railway Companies, principal Engineering Firms, &c, ke. 5 

Sole Manufacturers, JAMES BROTHERS, offices, 15, Fish-street-hill, 
London, E.C. 

AGENTS. 


Lonpon: C. W. Smith and Co., 20, Laurence-lane, E.C. 

LANCASHIRE, YORKSHIRE, AND MIDLAND CounTIKS: John Bayley, 399, 
Stretford-road, Manchester, who has a practical man under him to superin- 
tend the application of the cement. . : 

NORTHUMBERLAND, CUMBERLAND, AND Dunnam: C. D. Austin, 18, Shield- 





field-green, Newcastle-on-iyne, : 
HauPauine, IsLu or Wicut, PooLr, AND WrymouTH: Buchan and Son, 
Southampton, 
ScoTLanpd: D. Kinghorn, 43, Renfield-street, Glasgow. — i, (G69) 
THE 
FOR 


SODA WATER 
MACHINERY 


Was Awarded to 


—— S. BARNETT, 


23, FORSTON STREET, HOXTON, LONDON, N. 


Iilustrations and Prices forwarded. _(G184) 
REDUCED PRICES OF 


BRYAN DONKIN & CO.’S 
IMPROVED GAS VALVES, 
WITH WROUGHT IRON PINIONS. 

From 2 in. to 18 in., price 98, 6d. to 
12s. per in. diameter. 

List of prices, with full dimensions of all 
sizes up to 36 in., to be had on application, 
These Valves are all proved on both sides 
to 30 Ib. on the square inch before leaving 
the works, and are always kept in stock. 
Valves made with outside racks to order. 
Also Screw Water Valves with gun metal 
face: 


bs. 
BRYAN DONKIN & CO., 
. ENGINEERS, 
NEAR GRANGE-ROAD, BERMONDSEY. 





a 




















(7245) 





Important to Architects, Engineers, Builders, Railway, and other Companies. 


THOMAS TURTON AND SONS, 


MANUFACTURERS OF 


CAST STEEL FOR PUNCHES, TAPS & DIES, 


TURNING TOOLS, CHISELS, &c, 
CAST STEEL Piston Rods, Crank Pins, Connecting Rods, Straight 
and Crank Axles, Shafts, and Forgings of every description. 


DOUBLE SHEAR STEEL, Fives Markep 
BLISTER STEEL, T. TURTON. 
SPRING STEEL, Edge Tools Marked 
GERMAN STEEL, WM. GREAVES AND SONS. 


Locomotive Engine, Railway Carriage and Wagon Springs and Buffers, 


SHEAF WORKS AND SPRING WORKS, SHEFFIELD, 


LONDON WAREHOUSE, 35, QUEEN STREET, CITY 


Where the Largest Stock of Steel, Files, Tools, &c. &c., in the World, may be selected —,. ou) 
(E24 


fo We 








-CARSONS’ 
ANTI-CORROSION PAINT. 


ORIGINAL 


Per cwt. 





White .o ce vo Per cwt Bright Bed .o 1c ce cc co ¢ 
Light Stone .. .. ce «+ oe 8 “es os | Dark Ditto (Brick Color) oo « 
Bath Ditto 1. oe ee te ee oe oe ee 30s Chocolate Color.. © 00 cc ee 26s. 
Cream Color so «. se oe eo o8 os o« | “ Black .. «. oe of «+ of 8 oe 
Light Portland Stone .. «. «+ oe «+ os Bronze Green .. ee 
tland Litt ee 
auaipesiitdcaaaaienaaas Bright Green 2. «s oe oe oe 0 os ) 
Oak Colour 26s sta. Deep Green eo ee ¢ 4 9s, 
Lead Color .. it CRESS AS Paes ae Blue .. oe oe «8 os «8 «8 ec of ) 
PATRONISED BY 
The British Government, H.R.H. the late Prince Consort, Railway and Canal Companies, : 
The Russian Government, Most of the Nobility and Gentry, Principal Colliery Owners, Iron Masters, &. 


It is extensively used at home and abroad for all kinds of 
OUT-DOOR WORK, 
And will be found a most ient and ical Preservative for 
HEAD GEARING OF COLLIERIES, BRIDGES, WOOD AND IRON WORK, 
Of all descriptions ; also 
COAL TRUCKS, WACONS, &c. &c. 
Lasting twice as long as the best common paints, in exposed situations, being manufactured expressly for external purposes, 
ANY PERSON CAN LAY IT ON. 
3 Cwt. xp urwarps, Carriace FREE To ANY STATION IN ENGLAND AND WALES, AND PER STEAMER TO MOST PORTS IN IRELAND AND SCOTLAND. 
CAUTION.~—All Casis bear the Trade Mark, without which none are genuine. 
Tenders for a Quantity upon application. Patterns, also copy of testimonials, will be sent on application to 
WALTER CARSON AND SONS, 
GREAT WINCHESTER STREET, OLD BROAD STREET, LONDON, E.C. 
Where ali Letters, Empties, &c., are to be sent. 


WEST END OFFICE, 31, ST. JAMES’S STREET, S.W.——-NO AGENTS. 


— eee 





9, 


(F221) 





VIEILLE MONTAGNE ROOFING ZINC. 


COMPANY’S GENERAL AGENCY, 12, Mancuester BurLpincs, WESTMINSTER. 


Zinc properly laid has been proved by most extensive and long experience in France, Belgium, and Germany to be a must secwre, durable, and economical covering and is now preferred 


all other materials for roofs. 


estimated that not less than 41,000,000 square feet is the average quantity of Roofing surface now annually covered in the above countries alone. 


Its extreme lightness makes it most valuable for covering buildings, requiring large spans with comparatively light framing. On a rough calculation it may be 


Within the last few years persevering efforts 


have been made to introduce into Kngland proper workmanship, in accordance with the principles which are observed on the Continent, and which alone can secure the sound and perfect 
construction of a Zinc roof. To aid in extending as much as possible the knowledge of these simple rules, models showing all the details are to be seen in the Architectural Exhibition in 
Conduit-street, and the following, selected out of a very great number of recently constructed roofs, are referred to as examples:—The Patent Granary, West India Docks ; Copenhagen Works, 
Limehouse ; a private house in Holland Park ; Homes for Poor Merchants’ Clerks, Muswell Hill; a large Warehouse, 77, Thames-street; Ship roof, Sheerness Dockyard; the Victoria Station, 
Pimlico ; the Stations in the Metropolitan Railway ; the Stations of the Madras Railway Company (400,000ft.); the warehouse of Messrs. Oakes, Brothers, and Co., Madras (20,000ft.) ; the Refresh- 
ment rooms at the Exhibition ; the verandah of the Horticultural Society’s Conservatory; Gloucester Railway Station; Messrs. Horniman and Co.’s Tea Warehouse, Wormwood street; Mesers. 
Hoare and Co.’s Brewery, Smithfield ; Cape Town and Wellington Railway (60,000ft.) ; 50 new Dwelling Houses at Palace-gardens-terrace, Kensington; 20 ditto Inverness-terrace, Bayswater. 
Plans, Estimates, and all useful information will be furnished, without charge, by applying to either of the Directing Architects. 
JAMES EDMESTON, 5, Crown-court, Old Broad-street. 
R. G. FISHER, 12, Manchester-buildings, Westminster 
N.B.—No covering can be more econemical, durable, and secure than Zine when well laid, but good Zine badly laid will spoil the roof, and with a view still further to encourage good work, 
a special Discount will be allowed to all persons upon the Zinc used in roofs,when certified by either of the above Architects to be properly laid. (E1279) 











JAMES W. TYLER, _ 
CONTRACTOR FOR DEVAUX’S VIEILLE MONTAGNE THICK ZINC ROOFING, ON IMPROVED PRINCIPLES, 


OFFICE—12, Abingdon-street, Westminster (close to Victoria Tower). WORKS—Wood-street, Westminster. 


Having been for upwards of four years actively employed in laying DEVAUX’s THICK ROOFING ZINC (the purest extant) upon the new principles introduced by Mr. EpMestox, Mr. TYLER can refer with confidence to 
Work done as his best recommendation. Good zinc badly laid will still be a failure, for there is much more importance in the mode of laying than is yet generally known; and parties who will entrust their work to Mr. C(YLER 
will find that this important point is theroughly attended to, and at no extra cost. Good Zinc thus laid is quite as lasting as Lead, if the woodwork is arranged according to directions given. Estimates furnished for every 
description of Zine Roc fing and Guttering, inclusive or excl sive of Timber or Iron Framing, in all parts of England. (F152) 


PLATT AND SCHIELES’ SILENT FANS. 


New Style, 1863—Reduction in Prices. 


_ Construction much simplified, and capabilities greatly increased. The new style of Platt and Schiele’s Fans are the onLy 
Fans in which the air is properly guided in its passage, and delivered in a continuous stream without meeting with any obstruction. 
Perfectly noiseless. Purchasers can have particulars of the Co.’s Improved Cupolas and Blast Arrangements free of charge. 


Prize Medals— Paris, 1855; London, 1862. Above 3,000 Piatt & Schiele’s Fans Sold. 


The new COMPOUND FANS give a blast of 3 Ib. press, at the speed of an ordinary Fan—say 1,200 revol. per min. for a 50-in. Fan. 








The new Fans have Parallel Bearings and Steel Spindles, and are Guaranteed for Two Years. 


Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Turbine Steam Saws, &c. &c. 


THE ABOVE MACHINES CAN ONLY BB OBTAINED FROM THE SOLE LICENSEES AND MANUFACTURERS, 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 





May 13, 1864. 


THE ENGINEER. 














NOTICE TO INVENTORS. 


()ftice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the present time, by applying personally or by letter to Messrs. 
PRINCE andCoO., Patent Office, 4, Grchlessoouste, Charing-cross. (5017) 


fice for Patents, London.—Messrs. 


DAVIES and HUNT (1, Serie-street, Lincoln’s Inn, London, W.C.) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ‘*‘ Handbook for Inventors,” gratis, on appli- 
cation or by letter. (8932) 


nventions !—Mr. William Brookes, 


Patent and Registration Agent (25 years’ practice in patent matters), 
62, Chancery-lane, London, “A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 











< “'? j 4 x a : a 
Patent Office, 53, Chancery-lane.— 
Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ experience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Circu- 


lar of information and plate of Mechanical Motion free on application. 
(933 
Paten ts and Registrations.— 
INVENTORS can be supplied with a (free) PAMPHLET of 
INFORMATION on BRITISH and FOREIGN PATENTS and REGIS- 
TRATIONS, from the Patent Office, 84, Fleet-street, London. Conducted 
by Mr. HENRY, Memb. Soc. Arts. Raia : __ (F205) | 
Patents.—Mr. Vaughan, Member 
of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., trausacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ‘‘ Guide toInventors” free by post. (F158 
i; me ry 1 2 Fr epee 2 
1 o Inventors.— The General Patent 
COMPANY (LIMITED), 7!, Fleet-street. London, affords special 
facilities for the SALE, LICENSING, and PUBLIC INTRODUCTION of 
NEW INVENTIONS, and obtains Patents for Inventions at moderate 
charges. A Handbook Gratis. R. MARSDEN LATHAM, sec. 


(F201) 
7 he London Drawing Association, 
for supplying Engineering, Mechanical, Architectural, and Genera) 
Drawing Designs, Maps, Plans, Tracings, &c. &c. _ Enclose stamp for Pros- 
pectus. FREDERIC YOUNG, Manager. 
7, Duke-street, Adelphi, London. (E376) 


ee 4 ml, aie ° ¥ + 
rawings, Plans, Tracings, &c., exe- 
. 
cuted with accuracy and despatch, on moderate terms, by MESSER 
and THORPE, Mechanical and General Dranghtsmen, 84, Hatton-garden, 
..C. N. B.—M. and T. are thoroughly Practical Engineers. (G1154) 


E.C 
. , oT ‘ EK ps 0 
D> aughtsmen and LKngravers on 
WOOD.—C. and A. YOUNG (late C. Young) Illustrate Magazines, 
Catalogues, &c., in the best style, and with the utmost despatch. Charges 
strictly moderate, 
E.C. 








. . a. ae | ; ~ 
esigus, Drawings, Tracings as 
VEREY and Co., Engineers, Iron Me rchants, &e., Leadenball- 
street, E.C., supply Designs, Finished or Working Drawings, Tracing a 
upon moderate terms, on (G1153) 
° 1 . 
Railway and Estate Surveying and 


LEVELLING by C. F. C., 70, Camberwell New-road, 8. (G1143) 


ra) 








‘ie “ca © ss . ” 
est Manganese “Spiegeleisen 
delivered at any port in the United Kingdom,—For testimonials, 
and all information, apply to WM. BIRD and CU., 2, Laurence Pountney- 
hill, London, E.C,. (G225) 
I, 


Lambert Brothers, Walsal 


Manufacturers of Steam Boiler Tubes, Lap Welded, and of Iron 
and Gun Metal Boiler Mountings. 


(F194) 
cS a iB m:). pepe BE: es 
Brick, Pipe, and Tile Machines.— 

y E. PAGE and CO.’s PRIZE BEDFORD BRICK and TILE MA- 
CHINES, for hand power, are the most simple and efficient yet introduced, 
Illustrated Catalogues and Prices maybe had of E PAGE and CO., Victoria 
Ironworks, Bedford, or at their Export Warehouse, Laurence Pountney- 
place, Laurence Pountney-hill, Cannon-street, E.C., where they may be 
seen in operation daily. (E365) — 

st? 11? il! Jay]; “ ‘ 

il! Oil! Oil!—Barling’s Lamp 
OIL (burns equal to Sperm), 4s. per gallon. ‘This oil is suitable 
for mines, engine-rooms, dark passages, signal lamps, &. &c. Quantities 

of 10 galions and upward: delivered free to London or Bristol, and 
quantities of 30 gallons the casks free. Prepared by T. BARLING, Wey- | 
mouth, (G750) | 
DR Vn} aa | 
A ohn Fowler, Jun., 28, Cornhill, | 

LONDON, E.C. 

Full particulars of FOWLER’S PATENT STEAM PLOUGH can be 
obtained by applying at the above address, 

Catalogues, containing prices and testimonials, sent post free. (B124) 

J Martin, ron, Brass, and Malleable 
ee 


IRON FOUNDER, 4, Vine-street, York-road, Lambeth.—Every 
description of Castings executed with despatch, 





Lathes, Fly and Band 


| class references. —T. DON, Agent. 





Wheels, Malleable Iron Spanners, Lathe Carriers, Screw Stocks, &c., 
Brass Bearings, Lathes, Change Wheels, Drilling Machines, Crabs, &. 
Old Meta! bought. (F182) 


RE 7 / °. 
ohn Norman and Co. Manufacture 
Flour Machinery, with recent improvements ; Sawing and Planing 
Machinery, Water Wheels, and all kinds of Mill Work in general ; also 
High and Low Pressure Engines, Pumping and Winding Engines, &c, 
Specifications, Designs, and Working-plans prepared for buildings and 
machinery where steam and water power is applied.—For particulars, 
apply at their new works, Pulteney-street, Broomhiil, Glasgow, having 
removed from the Broomhill ironworks, (G4si) 








oF pe iT wa lees ee 
\iessrs. R. J. and KE. Coupe, 
| 

a Worsley Mesnes Ironworks, Wigan, Manufacturers of High-pressure 
Condensing and Non-Condensing Steam Engines up to any H.P., Sugar 
Mills, &c. N.B.—Horizontal High-pressure Steam Engines, from 10 to 
60-H.P., constantly in stock. (E1504) 


} oscoe’s Self-Acting Lubricators for 
STEAM ENGINES.—Testimonials and Pricey Post-free.—Apply to 


EDWIN H. NEWBY, Leicester. 
The above Lubricators grease every particle of steam | revious to its pass- 


ing through the valves into the cylinders. = (E1997) 
.-¥ on ie ‘ er Mery Cee cf. campreee med 
\ jalleable Iron Castings of Superior 
4 quality are Manufactured by the original Patentees, EDWARD 
LUCAS and SON, Dronfield Foundry, near Sheffield. 

All orders promptly attended to.—London Office, No. 8, King’s-place, 


| 
Blackman-street, ”. op ea! Rf a (£2276) | 
\ . . a 
fe lrontounders, &c.—J. Ireland, | 
Foundry Engineer, Max chester, begs to call the attention of Iron- 
founders to his LATENT UPPER TUYEKE CUPOLA FURNACE, which 
effects a saving ot ‘rom 30 per cent, to 50 per cent. in Cokes, and also melts 
the metal in much 'ess time, without any additional labour or expense.— 
Full particulars and ‘(c-timonials can be had, on application, at his Office, 
21, Moreton-street, Stran eways Manchester. (E2072) 


— 
ne First-class 20-Horse Power 
High-Pressure Horizontal ENGINE, New, weighs nearly 9 tons. 
Price, £190. 
One ditto, 4-horse power, £35. 
One 10-horse power Vertical High-pressure Engine, on a massive / 
with eoil heating apparatus. Price, £85 
Two 6-horse ditto. Price, = each. 
48 








Boro’. { 


” 
Three 3 ~ ~ .688 « 
One 4-horse power Oscillating, Reversible Engine, and Boiler attached 
with heating tank, complete, and ready for work. Price, £110. 
Patent Self-charging Pumps of every description, tor ships, breweries, 
deep wells, fire engines, &c., to order, or on stuck.—Apply to WINSTANLEY 
and KELLY, Engineers, Millwrights, &c., Barton-street, Upper Parliament- 
street, Liverpool. 1486, 


» ” 


| 
| 
| 
| 


Printing. — Estimates for Printing 
any Description of Work forwarded by TAYLOR and GREENING, 

of Graystoke-place, Fetter-lane, London, Printers of “THE ENGINEER 

(C924) 


ae —~ r $$ 
()rmerod Grierson & Co.. Engineers, 
-“ Millwngnts, ana Beilermakers, ST. GEORGE’S IRONWORKs, 
MANCHESTER, beg to call attention to their stock of PATTERNS .er 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS, ac., veing tne largest 
stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in the 
list will be suppued on very advantageous terms, and no cnurve i- made 
for the use of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Iron Bridges, Iron 
Roofting, Girders, Turntables, Traverses, Cranes, Water Columns, Pumps, 
aid Tanks Hydraulic and other Presses, &c. &c. (E429) 
Te Paper-Makers. — All Kinds of 
MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 


Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
(D981) 





Y a \: ’ : ? 

‘['° Contractors.—Sissonsand White's 

PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied. Description and testi- 

Monials sent on application to Hull, 

Extract from a report of a paper on Pile Driving, read befere the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 5th, 1859 :— 

** Pile driving by steam power was next treated of, the author describing 




















Sissuus and White’s as being the most economical and practically useful. ’ 
STEAM ENGINE GOVERNOR.—The above simple and effective 
29, Pudding-lane, London, E.C., where models may be seen. (G416) 
> 
and J. Brown and Co., Rother- 
TENDER, CARRIAGE, and WAGON TYRES. (G408) 
HOSE, for Fire Engines, Ship, Agricultural, Mining and Railway pur- 
particulars and testimonials apply at the Office, No. 1, Chapel-place, 
Friction Metal (Locomotive Brand), manufactured by the under- 
(G370) 


some of the most gen machines which have been invented, preferring 
e 
(E713) 
° sth ; 
\ iller and Knill’s Patent Marine 
4 
Apparatus is now supplied to Steamship Builders, Owners, and Engineers 
at a very moderate price.—For particulars, apply at the Patentee’s Office, 
PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862, 
G 
© HAM IKONWORKS, ROTHERHAM, Manufacturers of PATENT 
SOLID WELDLESS tRON and STEEL-FACED LOCOMOTIVE ENGINE, 
Ey nie tiie: ‘il cei 
k ires—Vauchers Patent Woven 
poses, is particularly adapted for Tropical Climates, and has stood the test of 
upwards of twenty years. May be had of any length or diameter. For 
Poultry, London, E.C., or any of the agents, (F119) 
aa . | e . 7 - ——— THY are . is 
A uti-k riction Metal—The Anti- 
pt 
signed, will be found a most excellent material for machinery bearings, &c, 
Price, 9d. per lbh. —WM. PENN SMITH, 28, Hanover-street, Liverpool. 
’ « EY 6 Ser T Ree” jem | 
Second-hand Cases of Mathematical 
INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quadrants, Sex- 





tants, Universal Dials, Protractors, Circumferentors, Prismatic and Beam 
Compasses, Ivory and Boxwood Scales, Land Chains, Tapes, &c., by 
Troughton and Simms, Elliott, Dollond, and others, at WM. LAWLEY’s, 






78, Farringdon-street, City. Bow Pens, by Tro and Simms, at 
1s. 6d.; F-Squares, 42in., 3s. ; 8bin., 2s. Gd. ; 30in., Ys. 3 24in., 2s. ; 18in, 





Is. Gd ; ldin. Is, Gd. ;12in., 1s. Photographic Cameras, Lenses, Magic 
Lanterns, Siides, Dissolving View Apparatus, Microscopes, Telescopes, 
Opera, Race, and ‘Tourists’ Glasses, by Voigtlander, Koss, Dollond, and 
others. Instruments bought or exchanged. Catalogues forwarded on 


receipt of stamp. (F208) 


mproved Transit Theodolites, 


PERMANENT ADJUSTING LEVELS, &.; NEEDLE SOCKET 
DRAWING INSTRUMENTS, ADJUSTING DIVIDERS, METALLIC 


EDGE RULES, &c. 

SUFFELL, 132, Long Acre, London, W.C., 
Having received the Patronage of the Profession for Improvements in 
Surveying and Drawing Instruments, solicits an inspection of his superior 
Instruments at prices much less than hitherto charged, 

STANDARD MEASURES OF ALL NATIONS 
Forwarded to all parts on remittance or Loudon reference. Price List free, 
(F204) 


Vie ssrs. C. Schiele and Co, 
+ Engineers, Inventors, Patentees, and Sole Manufacturers of 


Schi: le’s Patent Turbine Water Wheel of 1863. 
Schiele’s Patent Silent Fans of 1863, &&. &c. 


WORKS—CuorRLTON Works, COUPLAND-STREET, 
OFFICES—2, CLARENCK-BUILDINGS, BOOTH-8STRE®T, MANCHESTER. 


All machinery erected by us guaranteed. 
—— 
The following is extracted from the Manchester Guardian of 
Oct. 13th, 1868 :— 

* Just forty years since, M. Fourneyron commenced a series of experi- 
ments in water power, which resulted in his invention of the turbine or 
horizontal water wheel, 

** Since that period considerable improvements have been made in the 
turbine by different persons, the chief and most useful having been effected 
by Mr. Schiele, of this city, whose ingenious application of mechanical 
curves seems to have been fully adapted by him for the production of this 
form of motive power, 

“One form of his arrangement for supplying power we have recently 
seen (working the bellows of a powerful organ), at the residence of a citizen 
of Manchester, 

**In the house referred to, a water wheel 4ft. in diameter, consuming 15 
gallons of high-pre-sure water per minute, formerly employed to work the 
bellows of an organ in the drawing-room over the cellar wherein the water 


| power was produced, has been replaced by a turbine only jin, in diameter, 


with a 3in. case, ljin. wide, supptied by a Zin. pipe, and consuming less 
than a gallon of water per minute. 

* Several powerful turbines will shortly be at work in this locality, when 
our readers will be able to see and judge for themselves of the extraordinary 
yet simple effect of this new water engine.” 

The machines can be seen on application at our offices, 2 Clarence- 
buildings, Booth-street, Manchester. 

For other Opinions of the Press see Manchester Eraminer and Times, Oct. 
13, 1863; Manchester Courier, Oct, 24. 1863; Salford Weekly News, Oct. 
21, 1863; Preston Guardian, Uct, 24, .363. 

Our Silent Fans, “ patent 1863,” for simplicity and durability, as also for 
their blowing, melting, and ventilating power are unequalled.—Cards of 
prices, &c., on application, as above, (G295 


IMPORTANT TESTIMONIALS. 


From Messrs. DAVID BROMILOW and CO., Blackbrook, &c., Collicries, 
St. Helens, 
St. Helens, 6th February, 1864, 
Mr. Enocut Tomeyv, Tay Glass Works, Perth, 
Sir,—We have used your Gauge Glasses for some years, and they are the 
best we have been able to meet with. 





Yours obediently, 
Pro Davip BromiLow and Co., J. Morris. 


From Messrs. JOHN BROWN and Cu., Atlas Steel and Ironworks, 
Sheffield. 
Sheffield, February 11, 1864, 
Mr. Enocu Tomry, Perth, 
Sir,—In reply to your letter of 3rd, we have used your Gauge Glasses for 
some years, aud certainly we have found them the best we have had. 
We are, Sir, yours truly, 
Joun Brown and Co, 


From Messrs. DANIEL ADAMSON and Co., Newton Moor Ironworks, | 


Hyde, near Manchester. 
Hyde, near Manchester, 8th February, 1564. 
Mr. Enocu Tomery, 
Dear Sir,—In reply to your favour of the 3rd instant, we have pleasure 
in saying that your Glass Water Gauge Tubes have given us eutire satis- 
faction for several years, and have found none equal to them under high 


| pressed steam—say at from 80 to 150 lb, pressure, 


Yours truly, 
Pro Danis. ADAMSON and Co., W. BEELey. 


From Mr. J. WRAGGE, Shelton Colliery and Ironworks. near Stoke, 
Staffordshire. 
Staffordshire, June 14, 1861. 


Mr. Exocu Tomery, Perth. 
Sir,—I beg to inform you that the Gauge G'asses received from you are 
the best we have beeu able to get.—Yours obediently, 
Pro. J. WkaGGE, B. Sow.er 
(G1l19) 





| 


— 


Flax Spinners and Scutchers.— 


0 
T HENRY GARDNER'S NEW PATENT MACHINE for Breaking, 
Softening, and the better preparation of Flax, Hemp, Jute, and other 
Fibrous Materials for Textile Fabrics, &c.—Address to Messrs, GARDNER 
and MACKINTOSH, Engineers, New-cross, Deptford (G1140) 


Machinery, Home and Export, for 
MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACTURE, Also, Pipes, Tubes, and General Ironwork. 
N.B.—S. HOLMAN represents Houses, having every facility for heavy 
orders.—Qffice, 18, Cannon-street, London, E.C. 

ated ( (D182) 


Illustrated Catalogues tree, on stating requirements, 
. . z = i . 
Prize Medal Traction Engines from 
£140. Portable Engines, Thrashing Machines, Saw Tables. Port- 
able Engin: s altered into Traction Engines, or taken in exchange for new 
ones.—Apply, SMITH BROTHERS, Engineers, Thrapston. (G174) 


Parquets Solidaires—Howard and 


SONS, 26 and 2’, Berners--treet, are prepared to supply machine- 
made patented solid PARQUET FLOORS 50 per cent. cheaper than they 
have yet been offered. Illustrated catalogues, plans, and estimates free. 
(E2280) 








| ron Castings, of First-rate Quality, 
for machinery and other purposes. Iron roofing and every description 


of smith and founders’ work.—JAS. HAYWOOD, jun., Ph@nix Foundry 
Derby. (D145) 


7 * i oy * 
fox Brothers, Derby, Engineers, 
ENGINEERS’ TOOL MAKERS, late Joseph and James Fox. 
Established 1781.—Sole manufacturers of T. S. Cressy’s Cask-making 
Machinery.— London Address, 151, Fenchurch-street—W. G. Wuurs, 
Agent, (E1172) 


[{conomic Permanent Way Company 
(Griffin's Patent). —Engineers and Gentlemen interested in Railways 
are invited to examine this System, now being universally adopted, and 
stated by the chief engineers and contractors to be “‘ superior to any ever 
yet invented.” Can be seen at the offices—New Adelphi Chambers, 
12, John-street; on several Metropolitan Railways; or at the Phwnix 
Ironworks, Glasgow. (FlS4 


(Phe Patent File Machine and File 
Manufacturing Co. Limited. 


Manchester, 


Lime-bank-street, Ashton Old-road, 
Manufacturers of every description of 

STEEL AND FILES 
suitable for Engineers, Agricultural Implement Makers, Machinists, &c., 
and the General Trade. Also Makers of the PATENT FORGING and 
CUTTING MACHINES, which may be seen daily in operation at the 
Works. (G27) 


ry 7 >.: : 
[ube Ashbury Railway Carriage and 
IRON COMPANY LIMITED.—Works: Openshaw, Mauchester,— 
Manufacturers of every description of Railway Carriages and Wagons; 
Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axies; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c. ; Iron Roofing, Girders, Turntables, Water Columns, Water Tanks, 
Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &, &c 
London Office—27, GREAT GEORGE STREET. 8.W. (42076) 


‘J ba wey M . . } 
\{etropolitan Railway Carriage and 
‘ WAGON COMPANY (LIMITED), SALTLEY WORKS, BIR- 
MINGHAM (successors to Joseph Wright and Sons, Railway Carriage and 
Wagon Builders and Contractors. Railway Carriages and Wagons of 
every description supplied either for cash or deferred payment, and 
Railway Wagons to be Let on Hire.—For terms and particulars apply to 
saltley Works, Birmingham; London Agency, 8, Adam-street, Adelphi, 

rc. Gol 





ny ° ‘ 

be Tavistock Lronworks and Steel 

ORDNANCE COMPANY, LIMITED. Incorporated under ** The 
Companies’ Act, 1862,” with Limited Liability. Capital, £200,.00. Of 
which one half will be first issued in 5,000 Shares of £20 cach, Deposit, 
upon application, £) per Share; £% per Share upon Allotment. An 
interval of two months between each call, It is not intended, at present, 
to call up more than £10 per Share. 


Dinecrors. 
Captain T. A, Blakely (late R. A.), The Blakely Ordnance Works, South- 


wark,. 
Henry Alers Hankey, Esq., 38, New Broad-street, London. 
Philip Henry Benett, Ksq. (Messrs. H, Leighton and Co.) 19, Mark-lane, 
London, and Shanghai, China. 
George Payne Kitson, Esq., 9, King’s Arms-yard, London, 
Charies Burn, Esq., C.E., Little Fife House, Whitehall. 
J. J. Russell, Esq. (Messrs, J. Russell and Sons), Wednesbury, Birmingham, 
CONSULTING ENGINEERS, 
Ordnance Department.—J. Vavasseur, Esq., The Blakely Ordnance Works, 
Southwark, 
Mining Department.—John Hocking, jun., Esq., Redruth, 
BANKERS, 
The Agra and United Service Bank, Cannon-street, London, 
Messrs. Gill, Sons, and Co., Tavistock, 
AUDITORS. 

24, Basinghall-street, 
Wescomb, Esq., Exeter. 
’ SOLIciTORs. 

Messrs. Cunliffe and Beaumont, 43, Chancery-lane ; and 

J. H. Mackenzie, Esq., 77, Gresham House, Old Broad-street, London, 
Brokers. 

Messrs, Towgood and Strachan, 33, Throgmorton-street, London, B.C. 

CCRETARY. 

Fr, T. Rolls, Esq. 
TEMPORARY OFFICES, 
14, Gresham House, Old Broad-street, E.C, 





Maurice Thomas, Esq., London ; and Charles 








ABRIDGED PROSPECTUS 

This Company is established to carry out, on an important seale, the 
manufacture of Steel under Bessemer’s or other patents, to construct Steel 
Ordnance, manufacture Steel Shot and Shell, draw Sveel Wire, manufacture 
and erect Steam Engines, Boilers, and all kinds of machinery and imple- 
ments for Mining, Manufacturing, and Agricultural purposes, and to carry 
on the business of Engineers and Millwrights, at Tavistock, in the county 
of Devon. 

The Directors only consider it necessary to allude to the large profits 
realised by the manufacture of steel (which at the present cost of its 
manufacture must ultimately take the place of iron in most iustances), 
and the remunerative business of manufacturing steel ordnance, shot, and 
shell for foreign governments, to satisfy Shareholders that handsome 
dividends will be realised, 

The premises are easily accessible by canal from Plymouth Sound, and 
by railway from all other parts of the kingdom, and being situated in the 
midst of a prosperous and constantly increasing mining district, a large 
amount of business with mines can be ensured. 

No promotion money whatever will be paid. 

Of the first issue of 5,000 Shares, nearly one-half have been subscribed 
for, and the remainder are now offered to the public, 

Copies of the Memorandum and Articies of Association can be inspected 
at the Offices of the Company, and of the Solicitors, 43, Chancery-lane, and 
77, Gresham House, Old Broad-street 

Prospectuses and Forms of Application for Shares can be obtained at the 
Offices of the Company ; of the Bankers to the Company, in London and 


Tavistock ; of the Brokers ; and of the Solicitors. 


In the event of no allotment being made, the deposits will be returned 
in full. Should a less number of Shares be allotted than are applied for, 


the deposit will be made available towards the payment due on allotment, 
and the balance (if any) will be returned to the applicant, 


FORM OF APPLICATION FOR SHARES. 
To the Directors of the Tavistock Ironworks and Steel Ordnance Company, 
Limited, 

GENTLEMEN, —Having paid to your Bankers the sum of £ af 
hereby request that you will allot me Shares in the 
Tavistock Lronworks and Steel Ordnance Company, Limited, and I hereby 
agree to accept such Shares, or any less number that may be aliotted to 
me, and to pay such Calls as may from time to time be made upon them ; 
and I agree to become a member of the Company, and to sign the Articles 
of Association when required, and I request you to place my name upon 
the Register of Members in respect of the Shares allotted to me. 

Name in full .. 
Profession or Occupation .. 
Residence in full .. 
Date 


‘The Tavistock Tronworks and Steel 


ORDNANCE COMPANY, LIMITED.—No further Applications for 
Shares in the above Company wil ve rec ived af:er Tuesdsy, the 17th 
instant for Loudou, and thursday, the 19 4 instant, for the Country. 

By Orde: of the Hoard, 
(F237) F, J. RULLS, Secretary. 
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’ THE 
ONLY PRIZE MEDAL 
‘ws 4, VICTORIA STREET, WESTMINSTER, LONDON, 8.w. 
SOBEW MOORINGS, SOREWS FOR WOOD PILES 


SODA WATER 
SCREWS FOR CAST CR WROUGHT IRON PILES. 


MACHINERY 
Was Awarded to 

Experienced men, with all requisite Screwing Tackle, sent to any part of the World to fix the Screw 

Moorings. 


: va S. BARNETT, 
28, FORSTON STREET, HOXTON, LONDON, N. 

FOUNDATIONS tested by means of SCREW TEST PILES, &c., to enable Engineers to determine from 

ro ENGINEERS AND OTHERS. actual experiment the form and diameter of Screw and length of Pile best adapted for each particular 


Illustrations and Prices forwarded. —— 
FARMER AND BROUGHTON, situation. (E1786) 


MILLWRIGHTS AND ENGINEERS, . —— no =e 

































ADELPHI STREET, SALFORD, MANCHESTER, THE 
u Sole Makers of 
EQUALIZED. TIVIDALE COMPANY 
SPRING GOVERNOR, | (LIMITED), 


Patented in America, England, 
France, and Belgium. 
The atten‘ion of Engineers is called | 
to this very sensitive and instanta- 
neous Governor. 





(ZATE JOHN H. PORTER AND CO.) 


7, St. Mildred’s Court, Poultry, London, E.C., 


MANUFACTURERS OF 
IRON BRIDGES, ROOFS, AND BUILDINGS. 


Ironfounders, Smiths, and Boilermakers ; 






Extract from the sworn testimony of 
R. C. ROSCUE, Engineer. 
“Since using your Governor there 
has keen no variation in the speed of 
the Engine, although it is common | 
to throw in and out of gear machines 
which absorb from one-third to ove- | 
half its entire power; and, though | 
the main driving belt broke while | 
there was a pressure of 70]b. per | 
square inch of steam in the boiler, so 










BUILDERS OF IRON LIGHTHOUSES, &. 
“WORKS: TIVIDALE, STAFFORDSHIRE, 


(G746) 





instant was theaction of the Governor 

tiat no increase in the number of | 

revolutions of the engine took — 
(G686) 








SCHIELE’S ‘TURBINE WATER WHEELS. 


Prize Medal, Exhibition, London, 1862. 
References to Thousands of Horse-Power, on any fall from. 4ft. to 200ft. 
A LARGE NUMBER OF TURBINES OF ALL POWERS MAY ALWAYS BE SEEN IN COURSE OF CONSTRUCTION. 
THE COMPANY WILL BE GLAD TO SEND MODELS FOR BNSPECTION FREE OF CHARGE. 
Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Turbine Steam Saws, &c. &c. 


THE ABOVE MACHINES CAN ONLY BE OBTAINED FROM THE SOLE LICENSEES AND MANUFACTURERS, 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 


MACNAUGHT, ROBERTSON, AND CRAIG, 
IRON AND METAL MERCHANTS, 
No. 5, BANKSIDE, and No. 41, NEW PARK STREET, SOUTHWARK, LONDON, S.E. 


CITY OFFICES, 14, CANNON STREET, E.C.—PARIS OFFICES, 55, RUE DE DOUAI. 


























An Extensive Town Stock of 


Flat Bars to 12 inches wide. Round do. to 8 inches diameter. Half-round, Bevelled, Oval, Octagon, Hexagon, Moulding, and Fancy Iron. 
Square do. to 5 inches. Girder, Beam, and Bulb Iron. Bridge, Tram, and Contractors’ Rails. Charcoal Sheets and Plates. 
Boiler, Boat, Tank, and Flitch Plates, Chequered Floor Plates. Furnace Bars, Slit Rods, Forged Ship Knees, Chain, &c. 
‘Angle and T Iron all Sizes. Bowling Bars, Plates, Angles, &c. Cast,. Blister, Shear, and Spring Steel. 
Sheets, Hoops, Nail Rods, Sash Iron. | Fender Plates, Anvils, Vices, Boat Guard and Bead Iron, &c. 
Sheets ot Sections and Lists of Prices sent on application. (F230) 














JOHN MUSGRAVE & SONS, 


GLOBE IRONWORES, BOLTON: LANCASHIRE. 


Shovensamume 1839. 
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3) cwt. HAMMER. 30 to 50 cwt. HAXner 7 to 25 tons HAMMER. 8 and 4 tons HamMEr. 6 to 20 cwt, Haxuen, 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS. WITH “MUSGRAVE’S PATENT VALVE,” 


Both Single and Double-Acting, from 3}; cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE CONDENSING AND COMPOUND STEAM . ENGINES, STEAM BOILERS, GAS EXHAUSTERS, AND GAS 
APPARRATUS WROUGHT AND CAST IRON BRIDGES, GIRDERS, CRANES, W ATER WHEELS, TANKS, &c. 


Mill Gearing for Cotton Spinning Milis, Fiax Milis, Corn Mills, Bleach Works, Iron Works, and General Castings to Order. 
J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application. 
THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B.—HAMMERS FROM 33 10 20 owr. ALWAYS IN STOCK. 
LONDON OFFICE, 9. ADAM STREET, ADELPHI, W.C. (G751 



















